
'YT^cloIm^

Pump Two-Phase Performance Program
Volume 8: Data Processing Methods

NP-1556, Volume 8 
Research Project 301

Final Report, September 1980

Work Performed by

COMBUSTION ENGINEERING, INC. 
C-E Power Systems 

1000 Prospect Hill Road 
Windsor, Connecticut 06095

Authors 
W. G. Kennedy 

M. C. Jacob 
J. C. Whitehouse 

J. D. Fishburn
G. J. Kanupka

Project Manager 
D. F. Streinz

Prepared for

Electric Power Research Institute 
3412 Hillview Avenue 

Palo Alto, California 94304

EPRI Project Manager 
K. A. Nilsson

Water Reactor System Technology Program
Nuclear Power Division DISTRIBUTIOH OF THIS Cn^f.v.-r



DISCLAIMER

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal liability 
or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or any agency 
thereof.

DISCLAIM ER

Portions of this document may be illegible in electronic image 

products. Images are produced from the best available 

original document.



ORDERING INFORMATION

Requests for copies of this report should be directed to Research Reports Center 
(RRC), Box 50490, Palo Alto, CA 94303, (415) 965-4081. There is no charge for reports 
requested by EPRI member utilities and affiliates, contributing nonmembers, U.S. utility 
associations, U.S. government agencies (federal, state, and local), media, and foreign 
organizations with which EPRI has an information exchange agreement. On request, 
RRC will send a catalog of EPRI reports.

EPRI authorizes the reproduction and distribution of all or any.portion of this report and the preparation 
of any derivative work based on this report, in each case on the condition that any such reproduction, 
distribution, and preparation shall acknowledge this report and EPRI as the source.

NOTICE
This report was prepared by the organization(s) named below as an account of work sponsored by the 
Electric Power Research Institute, Inc. (EPRI). Neither EPRI, members of EPRI, the organization(s) named 
below, nor any person acting on their behalf: (a) makes any warranty or representation, express or 
implied, with respect to the accuracy, completeness, or usefulness of the information contained in this 
report, or that the use of any information, apparatus, method, or process disclosed in this report may not 
infringe privately owned rights; or (b) assumes any liabilities with respect to the use of, or for damages 
resulting from the use of, any information, apparatus, method, or process disclosed in this report. 
Prepared by
Combustion Engineering, Inc.
Windsor, Connecticut



EPRI PERSPECTIVE

PROJECT DESCRIPTION

This final report under RP301 documents the findings of an experimental research 

effort to develop a data base on reactor coolant pump single- and two-phase 

performance behavior. Tests were performed on a geometrically scaled model of an 

actual reactor coolant pump. Both steady-state and transient blowdown tests were 

performed over sufficiently large ranges of thermal-hydraulic operating conditions 

and typical pump performance parameters to cover calculated hypothetical loss-of- 

coolant accident (LOCA) conditions.

PROJECT OBJECTIVES

Current analytic pump models used in LOCA analyses are based on a limited amount of 

experimental data. The goals of this project were (1) to establish a sufficiently 

large data base of steady-state and transient pump performance data to substantiate, 

and ultimately improve, analytic pump models currently used for reactor coolant pump 

LOCA analysis; and (2) to obtain data on pump characteristics under two-phase tran­

sient blowdown conditions to aid the evaluation of reactor coolant pump overspeed.

PROJECT RESULTS

The pump data base collected in this project is considered sufficiently large and 

diverse to cover a significant range of pump performance of primary importance to 

LOCA analysis. Initial evaluation of the test results Indicates that pump rated 

head and torque degrade significantly under two-phase flow conditions. Pump free­

wheeling speed (pump motor power off) is closely coupled to the volumetric flow rate 

through the pump during a blowdown transient. The maximum free-wheeling speed 

observed was near twice the rated speed for a discharge break equal to the flow area 

of the pump. For smaller size discharge breaks, the peak speed observed was less 

than twice the rated speed. With electric power to the pump drive motor on 

throughout the blowdown, however, the pump speed was maintained at an almost 

constant value.

Additional reduction and analysis of this data base is required before it can be 

used to support the development of an improved analytic model for pump two-phase 

performance.



This final report consists of eight volumes, as presented in the table of contents 

in the first volume. Volumes 1, 2, 3, 4, and 7 present the results and conclusions, 

9S well as substantial discussion and description, of the entire project and the 

test data. Volumes 5 and 6 present the tabulated test data in computer printout and 

graphic format, which will be useful for further analyses. Volume 8 contains a 

description of the data processing methods. Volumes 2 through 8 are available from 

the Research Reports Center* upon request.

Kjell A. Nilsson, Project Manager 
Nuclear Power Division

♦Research Reports Center 
P.0. Box 50490 
Palo Alto, CA 94303 
(415) 965-4081
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ABSTRACT

The primary objective of the C-E/EPRI Pump Two-Phase Performance Program was to 

obtain sufficient steady-state and transient two-phase empirical data to substan­

tiate and ultimately Improve the reactor coolant pump analytical model currently 

used for LOCA analysis. A one-fifth scale pump, which geometrically models a 

reactor coolant pump, was tested in steady-state runs with single- and two-phase 

mixtures of water and steam over ranges of operating conditions representative of 

postulated loss-of-coolant accidents. Transient tests were also run to evaluate the 

applicability of the steady-state-based calculational models to transient 

conditions.

This project has produced test data which can appropriately be utilized for reactor 

coolant pump modeling in LOCA analyses. The steady-state test data show general 

coherence of the test results and overall pump performance trends for a model pump 

that should be representative of a reactor coolant pump to the extent that scaling 

laws apply. Both head and torque data correlate well in the form of homologous 

curves. Two-phase head degradation curves are approximately comparable to head 

degradation curves obtained in other test programs. Two-phase torque degradation 

curves have also been developed. The collected data should be useful for analytical 

model development.
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Section 1

INTRODUCTION

This volume describes the data processing methods used to convert the raw test 

data to engineering units and plots for both the steady-state and transient 

tests conducted during the CE/EPRI pump project, The material presented is 

intended to be sufficiently complete so that the reader can understand the 

methods used by C-E to process the data. The material contained in this docum­

ent is not, however, sufficiently complete to permit the reader to conduct a 

thorough audit of the data processing. In many cases, the material has been 

condensed to the extent that the reader is expected to be capable of reading 

computer programs in order to completely understand the presentation. By 

applying the methods presented in this volume and by employing the calibration 

constant histories and channel arrangement records also provided in this volume, 

the reader can independently process test data if desired.

The flow diagram given in Figure 1-1 is an overview of the total data processing 

approach. Analogue transient data were provided using an FM multiplex system. 

The analog data were converted to digital data which were, in turn, converted to 

engineering units using appropriate calibration data and then plotted. Discrete 

steady-state data and supplementary transient data were obtained using a data 

channel scanner. For each steady-state test point, five discrete readings of 

each channel were recorded 1/2 minute apart, and for the supplementary transient 

data, each channel was sampled every five seconds during the transient. The 

steady-state scanner data were converted to engineering units and several forms 

of hard copy output were produced. The output also included a variety of der­

ived parameters calculated from the measured data. The transient scanner data 

were converted to engineering units and plotted directly. As indicated in the 

flow chart, extensive use was made of computer files and computer programs to 

accomplish management of the data and computations using the data. These meth­

ods are described in the sections to follow.
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As additional background, three numbering systems were utilized to identify the 

data as they were processed through the calibration and reduction steps. These 

numbering systems were the Instrument Location Numbers (UN's), the Data Scanner 

Channel Numbers (SCN's), and the FM Channel Numbers (FM's). The ILN specified 

the physical location of a measuring point as schematically portrayed on the P&I 

Diagram, Figure 1-2. The SCN specified the data scanner channel number on which 

the data were recorded. An instrumentation history was maintained for each data 

scanner channel to record scanner channel and FM Channel assignments during the 

steady-state test series. The FM number primarily pertained to transient data, 

and it specified the FM channel number on which the data were recorded. These 

three numbering systems, plus the description of the measuring instrument, 

related the output data to the location and type of instrument producing those 

data and were documented for each test series.

Because of the complexity of the various processing methods and the significant 

detail required to adequately describe them, a format different from that used 

in previous volumes has been used in this volume. The summary table of contents 

provided at the front of this volume provides the reader with a path to the 

specific information he or she desires. This table of contents itemizes the 

methods presented in this volume and indicates the location (section) in this 

volume where the specific information is described in detail. In addition to 

this summary table of contents, a detailed table of contents is included at the 

front of each section which follows to provide a further breakdown of the 

material described in that section.
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2.1 INTRODUCTION

This section briefly describes (1) how each instrument type was calibrated, (2) 

how the results of the calibrations were used to update the conversion constant 

files and (3) how changes in instrumentation were documented. Descriptions of 

each instrument type can be found in Section 4 of Volume VII, Test Facility 

Description.

Each instrument type was calibrated using a standard laboratory procedure.

These procedures are considered briefly in this section, Each calibration 

resulted in a set of calibration data which was processed by a computer program 

to produce a group of conversion constants. These programs used a regression 

analysis by the method of least squares. During the course of the test program 

at least three full calibrations were performed on each instrument with the 

exception of the magnetic flow meter. Results from each new calibration were 

compared with all previous calibrations. Significant deviations in calibration 

data usually led to the replacement of the instrument.

The conversion constants produced by the calibrations performed on each instru­

ment were used to update two different types of conversion constant files: (1) 

steady-state conversion constant files and (2) transient conversion constant 

files. The steady-state conversion constant or "zero" files were utilized by the 

Steady-State Data Reduction (SSDR) Code which reduced data from steady-state 

tests to output in engineering units. Zero files were also utilized by the 

program TP4TPT which reduced data obtained by the data scanner from transient 

tests to plots in engineering units versus time. The transient conversion 

constant or "CAL" files were utilized by the Transient Data Reduction (TDR) Code 

which reduced data obtained by the FM multiplex system from transient tests to 

plots of measured and calculated parameters versus time.

After each change to the steady-state or transient conversion constant file the 

new file was assigned a unique number and stored permanently. The data from 

these conversion constant files were used to compile a conversion constant 

history which shows the correct conversion constants for any instrument for any 

test.

In order to keep track of the many changes in instrumentation which occurred 

during the testing phases an Instrumentation History was compiled. This history
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shows which instrument was connected to any given data scanner channel (SCN) at 

any given time. It also shows which channel from the FM multiplex system (FM) 

was connected to that data scanner channel.

Using the information presented in this section and the appropriate data reduc­

tion code, it is possible to take any raw, digital data value from a steady- 

state or transient test, find the correct conversion constants, and calculate 

the output from that instrument in engineering units.

Detailed calibration procedures, calibration results, calibration reduction 

program listings, and printouts from these programs are not included in this 

report but are available in EPRI files.

2.2 INSTRUMENT CALIBRATION METHODS

2.2.1 Pressure Cell Calibration

All pressure cells utilized in the pump test loop were calibrated with a dead 

weight calibration tester. Each calibration consisted of fifteen or more 

points which covered the entire range of the transducer. Cell output was 

manually recorded for each point. Readout was from the data scanner digital 

voltmeter. Electrical connections and equipment were identical to that used 

during testing. That is, the same lead wires, power supply, amplifier, and data 

scanner were utilized for both calibration and test data acquisition. Figure

2.2-1 is an example of calibration data.

The calibration data was analyzed by the program CALFTP which used a least 

squares method to fit the data to a quadratic curve. The output of the pro­

gram for a set of calibration data consisted of a set of three conversion 

constants and the standard error or scatter around the average difference 

between the measured and calculated pressures.

Conversion constants generated for each set of calibration data were compared 

with previous constants for that cell. If the calibration was judged satis­

factory the constants were used to update the steady-state and transient conver­

sion constant files.
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2,2.2 Differential Pressure Cell Calibration

Differential pressure cells were calibrated with one of three available stan­

dards depending on the cell range. Low range (0-4.5 psi) cells were calibrated 

with a 60-inch manometer using an organic manometer fluid, tetrabromoethane. 

Intermediate range (0-25 psi) cells were calibrated with a 60-inch manometer 

using mercury. High range (0-250 psi) cells were calibrated with two dead 

weight test gages.

Previous experience indicated that the type of differential pressure cells used 

were sensitive to static (casing) pressure. Therefore, each cell was calibrated 

at three different static pressures which covered the range of static pressures 

over which they were expected to operate. At each static pressure ten or more 

calibration points were taken to cover the differential pressure range of that 

cel 1.

As with pressure cells, the same electronics were used for both calibration and 

test data acquisition. Manually recorded calibration data such as the example 

in Figure 2.2-2 were reduced by one of three computer programs depending on the 

type of tester used to produce the data. The three programs are:

(1) HGDPFT, for the mecury manometer,

(2) DPTBFT, for the tetrabromoethane manometer, and

(3) DPDWFT for the dead weight testers.

These programs were similar except for the conversion of the calibration test­

er's output to psid. All three programs produced an output of four conversion 

constants for each cell's calibration data and the standard error for that 

calibration. The conversion constants represented the best fit of the cali­

bration data to the equation,

aP = C-j + C2(V-V0) + C3P + C4P(V-V0), where

aP = output of cell (psid)

V = cell electrical output (volts)

V0 = cell electrical output when AP=0 (volts)

P = static pressure (psia)

C-|, C2, C^, = conversion constants
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The conversion constants produced from a calibration were compared with previous 

constants for that cell. If satisfactory, they were used to update the conver­

sion constant files.

2.2.3 Resistance Temperature Device Calibration

All resistance temperature devices (RTD) were initially calibrated against four 

temperature standards; the boiling point of water and the freezing points of 

lead, tin, and water. In each case the RTD was allowed to stabilize in the 

temperature standard before output was recorded.

The calibration obtained was analyzed by the program RTDFT which used a linear 

regression technique to achieve a least squares fit of the calibration data to 

a quadratic equation. Output from this program consisted of a set of three 

conversion constants and the standard error of the calibration data.

The conversion constants generated by the initial calibration were used in all 

conversion constant files. Calibration checks were made during the test program 

using water, lead, and tin freezing point standards.

2.2.4 Torque Meter Calibration

Both high and low range torque meters were calibrated by applying known forces 

(weights) at a known position on a specially constructed lever arm attached to 

the pump end of the torque meter shaft. The motor end was held fixed. To cover 

the entire range for both types of torque meters approximately 60 points were 

taken for each high range torque meter calibration and 17 points were taken for 

each low range torque meter calibration. Torque meter output was manually 

recorded from the data scanner digital voltmeter.

Calibration data was analyzed by the linear regression program MULFT which 

calculated the two conversion constants which best fit the calibration data to 

a linear equation. These constants were used to update the conversion constant 

files.

2.2.5 Magnetic Flowmeter Calibration

The magnetic flowmeter was calibrated before the start of testing by its manu­

facturer, Foxboro Company. Because the range of the transducer unit was changed 

during testing, it was returned to Foxboro at the conclusion of testing for
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recalibration, This revised calibration data was then used for all tests 

conducted after making the range change. Each calibration consisted of 12 

points which covered the range of the flowmeter.

Data from the calibration was analyzed by the linear regression program MULFT 

which calculated the two conversion constants which best fit the calibration 

data to a linear equation. These constants were used to update the conversion 

constant files.

2.2.6 Thermocouple Calibration

Because of the relatively slow response time of the resistance temperature 

devices (RTD's), thermocouples (TC's) were used as the primary temperature 

measurement devices for transient tests. Their inferior accuracy was recog­

nized, however, and a procedure was devised to calibrate them against the RTD's. 

Only two thermocouples were calibrated, the suction TC(L-13) and discharge TC(L- 

14).

Calibration test points were performed as part of the blowdown procedure de­

scribed in Section 5 of Volume VII, Test Facility Description, prior to each 

transient. The calibration was performed by obtaining stable single-phase water 

conditions at a series of temperatures. Data was taken and consisted of five 

scans of all test instruments. Data from the test points were then analyzed 

with a linear regression program (MULFT) which produced constants for an equa­

tion of actual (RTD) versus measured (TC) temperature. These constants were 

entered into the appropriate transient conversion constant file for use by the 

Transient Data Reduction Program.

2.2.7 Drag Disc Calibration

In situ calibration tests were performed to determine (1) the relation between 

single-phase flow and output signal at 525°F and (2) the sensitivity of each 

drag disc to temperature. The latter tests were necessary because each device 

showed a unique linear relation between output and temperature.

The first type of calibration tests were performed with subcooled water at 525°F 

+ 5°F. Temperature was measured at one suction and one discharge drag disc by 

thermocouples (L-30 and L-31). The reference temperature (525°F) was chosen 

because it was an intermediate value for the test sequences run. Calibration 

tests were performed in the same manner as single-phase water points (see
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Section 5 of Volume VII, Test Facility Description). Flow was varied in steps. 

At each step the loop was allowed to stabilize and a test point was acquired by 

taking five scans of all test instruments. Data was reduced with the Steady- 

State Data Reduction Code to obtain drag disc voltage output and water orifice 

flow. The results were used in a linear regression analysis program (MULFT) to 

arrive at the slope and intercept of the best fit linear equation for each drag 

disc at 525°F.

Temperature sensitivity tests were performed by bringing the loop to a stable 

single-phase water condition at the specified temperature. Zero flow conditions 

were then obtained by stopping all circulating pumps and closing a loop flow 

control valve (either HPW-6 or HPSW-1). A test point was acquired by taking 

five scans. The data was then reduced with the Steady State Data Reduction 

Program and used with a linear regression analysis (MULFT) to determine the 

slope of the best fit between drag disc output at zero flow and temperature.

The above calibration tests and data analysis resulted in three conversion 

constants for each drag disc. The calibration procedure was performed as often 

as necessary to account for changes in drag discs including target changes.

The resulting constants were used to update the conversion constant files.

2.2.8 Turbine Meter Calibration

Turbine meters were calibrated in situ using the steam flow orifice as a 

standard. Single-phase steam was used in order to achieve velocities high 

enough to cover the entire range of the turbine meter.

Calibration tests were performed by setting the loop up for single phase steam 

operation (see Section 5 of Volume VII, Test Facility Description). Flow was 

varied in steps and data taken after the loop stabilized. The data was then 

reduced with the Steady State Data Reduction Program to obtain turbine meter 

voltage output and steam orifice flow. A linear regression analysis program 

(MULFT) was used to determine the best fit conversion constants. These two 

constants were used to update the conversion constant files.

2.2.9 Gamma Densitometer Calibration

Two types of gamma densitometers were used in this project. One system manufac­

tured by Measurements Incorporated, was mounted on each of the instrumented test
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sections. This type of system contained tungsten shims which could be inserted 

into the gamma beam between the source and the detector for use during calibra­

tion. The second system, manufactured by Atomic Energy of Canada Limited 

(AECL), was mounted on the pump suction immediately adjacent to the pump housing. 

This system did not contain any shims and, as a result, the calibration process 

was different for each system.

Both densitometer systems were calibrated in situ using known loop fluid density 

based on local temperature and pressure measurements. Both systems were cali­

brated using the following equation:

p = Cl - ln(V - C3)/C2 (1)

Where p = density of the fluid in the pipe

V = the output voltage 

Cl, C2 & C3 = constants.

This equation is derived from its expanded form:

p = litv, - W - v0t0 - ln(y - tfoff) (2)
a t

in which

t = the length of the beam path within the pipe I. D.

t = the length of the beam path excluding that within the pipe
0 I. D.

V = the measured output voltage corresponding to density p

V, = the theoretical voltage if there were no material in the
beam path

VQff = the offset voltage when the source is stored

a = the mass attenuation coefficient of the material in the pipe

a = the mean mass attenuation coefficient of the material in the
the path excluding that within the pipe I. D.

p = the mean density of the material along the length of the
beam path within the pipe I. D.

p = the mean density of the material along the beam path ex-
0 eluding that section within the pipe I. D.



From this, the definitions of the coefficients in equation 1 are as follows:

C1 ' ln(Vl - voff> ' “oVo (3)

C2 = a t (4)

C3 = Voff (5)

2.2.9.1 Measurements Incorporated System. For this system a "cold" calibration 

was performed using air and water and inserting the tungsten shims in each case. 

This gave a total of four data points. These data points were defined by using 

the subscripts 1 through 4 as follows.

Subscript 1 refers to air data

Subscript 2 refers to air & shim data

Subscript 3 refers to cold water data

Subscript 4 refers to cold water & shim data

The response equation (1) for each of these cases is given below:

Pl = (Cl - ln(V1 - C3))/C2 (6)

p2 = (Cl - ln(V2 - C3))/C2 = Pl + C4 (7) 

p3 = (Cl - ln(V3 - C3))/C2 (8) 

P4 = (Cl - ln(V4 - C3))/C2 = p3 + C4 (9)

Where the shim density is defined as a constant C4. Therefore, assuming stable 

conditions, it can be shown that

„ _ 14 " 2V3

V1 - V2 - V3 + V4
(10)

, V, - C3
C2 - 1 n .. poP3 - Pl V3 - C3

(ID

1 ^3 "
C4 C2 ln V4 - C3

(12)

Cl = P-|C2 + In (V1 - C3) (13)
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Normally it would be expected that this would be sufficient calibration. 

Unfortunately this approach resulted 1n coefficients which gave Inconsistent 

results at test conditions. As a result some kind of updating process had to be 

developed. In the process developed for updating prior to a blowdown the only 

value used from the cold calibration was the current value of the shim density, 

C4. This process used data at two different fluid densities plus data with the 

shims inserted at one of those two densities. The response equation is then

written as follows;

P5 = (Cl, - ln(V5 - C3}))/CZ] (14)

p6 = (Cl, - ln(V6 - Ca^J/CZ, (15)

P7 = (Cl, - ln(V7 - C3,))/C2, (16)

where conditions 5 and 7 are the two fluid densities and;

p6 = p5 t C4 (17)

From 14, 15, 16 and 17

1 In V5 " C31 _ 1 1n V7 " C31 (18)
C4 V6 - C3, " P5 - P7 1 V5 - C3,

C3, is obtained by solving (17) iteratively.

Then, from 14 and 15

C2
1 (19)

and from 14

Cl, = C2, p5 + In (V5 - C3,) (20)

This gives the solution for the coefficients in the hot condition. The two 

fluid conditions used were at the approximately 525°F calibration point prior to 

the blowdown (equation 14) and at a superheated steam point towards the end of 

the blowdown (equation 16).
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A second process had to be developed for daily updating. In this case only two 

single phase data points were available. These were single phase water and 

single phase water plus shim points.

For this case both C2 and C4 were assumed to remain constant. C2 involves only 

geometric and physical properties and is therefore the most likely of the con­

stants to remain constant. The equations for this condition are

p8 = (Cl2 - ln(V8 - C32))/C2 (21)

p9 = (C12 ln(V9 " C32^/C2 (22)

where pg = pg + C4 

From these

C2C4

Vpo - _Z_______
UJ2 ' C2C4 e

(23)

and

Cl2 = C2 p8 + In [Vg - C32] (24)

AECL System

The system provided by AECL did not have the capability of inserting calibration 

shims into the beam path. As a result, a different process had to be used to 

obtain calibration coefficients. The process used was based on four calibration 

points, the equations for which are:

Clh - ln(V1 - C3)

P1 = "C2

Clh - ln(V2 - C3)
P2 = ^

Clc - ln(V3 - C3)
p3 = ^

(25)

(26)

(27)
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(28)Clc - ln(V4 - C3) 

p4 = C?

Where the subscripts 1, 2. 3 and 4 refer to steam, hot water, air and cold water 

respectively, and h and c refer to hot and cold conditions. Using these equa­

tions.

1 v, - C3 , V3 - C3

f,2 ' Pl ^ V2 ' « P4 - P3 ^ V4 - C3
(29)

is solved iteratively for C3.

25 and 26

1 V1 ' C3C2 = -—1------  In tt1------ M
~ P-j "2 "

(30)

Clh = C2 p2 + ln(V2 - C3) (31)

This gives a full calibration for the AECL and also takes account of the pos­

sible variability of the most sensitive coefficient, Cl, with temperature.

This type of calibration was performed to provide the coefficients prior to each 

phase and at each blowdown.

An update procedure was used whenever a set of air and cold water data were 

available.

This update used equations 27 and 28 and assumed C2 to be constant. Thus:

(V.eC2(p4 " P3J - VJ
r o ^
u " C2(P, - pJ 

e 4 - 1

(32)

Clc = C2 P4 + ln(V4 - C3) (33)
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Finally a daily update was used. In this case, the only variable assumed was Cl. 

The hot water data point was used and Cl was evaluated from equation 26 as:

Clh = C2 p2 + ln(V2 - C3) (34)

The calibration data analysis just described was performed by the Instrument 

Calibration Constant Update Program (ICCUP) which is discussed further in 

Section 2.3. Conversion constants generated by this program were used to 

update steady-state conversion constant files. Conversion constants were also 

generated for the transient constant files using a slightly different formula­

tion of equation 1 (see Section 4.2).

2.3 INSTRUMENT CONVERSION CONSTANT UPDATES

The conversion constants generated by the calibration methods described in the 

previous section were used to update the steady-state and transient conversion 

constant files. In addition, frequent zero checks were made on the pressure and 

differential pressure transducers. These checks resulted in revised values for 

each cell's zero which were used to update the conversion constant files.

The actual updating process was done by editing the old computer constant file 

and inserting the new constants. The new steady-state or transient conversion 

constant file was then assigned a number and stored permanently. Certain 

constant updates, such as pressure and differential pressure zeros and gamma 

densitometer constants were performed by the program ICCUP, which is briefly 

discussed in the next section. A permanent record was made of all conversion 

constants tabulated by steady-state conversion constant file number (zero 

number), This record formed a Conversion Constant History which is described in 

Section 2.3.2.

2.3.1 Pressure and Differential Pressure Cell Zero Update and Gamma 

Densitometers Calibration

The process of updating the calibration constants for particular instruments was 

a repetitive procedure and as a result a computer program was written to perform 

this function. This program was named Instrument Conversion Constant Update 

Program (ICCUP). The calibration constants concerned are the zeroes for the 

pressure and differential pressure transducers and all of the coefficients for 

the gamma densitometers. The program is written so that one of four options is 

available.
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Option 1. Update only the zero values of pressure and differential pressure
transducers, and write the results into a new steady-state conversion 
constant file.

Option 2. Update the zero values of pressure and differential pressure trans­
ducers and the gamma densitometers calibration coefficients using hot 
water data. Then write the results to a new conversion constant file.

Option 3. Update the zero values of pressure and differential pressure trans­
ducers and the gamma densitometers calibration coefficients using air 
and cold (s 170°F) water data. Then write the results into a new 
conversion constant file.

Option 4. This is the pre-blowdown option. It performs Option 2 above and then 
using high temperature data and the current values of effective shim 
density from Option 2, it repeats the updating of the pressure and 
differential pressure transducers zeroes and the gamma densitometer 
calibration coefficients. This second updating is written to a second 
new conversion constant file.

Option 2 was used to generate gamma densitometer conversion constants for all 

steady-state conversion constant files. Constants from Option 4 were manually 

input into the appropriate transient conversion constant file. In this 

case, if the constants showed significant inconsistancy, constants from Option 2 

were used.

A listing of ICCUP appears in Appendix 2.3A.

2.3.2 Conversion Constant History

Table 2.3-1 is a sample of the Conversion Constant History compiled for all test 

instruments with variable calibration constants (e.g., thermocouples were not 

included). "Instrument No." refers to the scanner number of the instrument in 

question. Steady-State Conversion constant files, or "Zero Files", were used by 

the Steady-State Data Reduction (SSDR) Program to reduce the raw voltage signal 

from each transducer. These zero files are numbered and correspond to a defin­

ite group of tests. Table 2.3-2 shows the correspondence between Zero File 

number and test numbers applicable to that conversion constant file. The date 

column of Table 2.3-1 gives the day on which the original calibration file was 

set up. The remaining columns give the values for the instrument zero (if any) 

and each conversion constant. These constants are used by the program to calcu­

late the instrument output, in engineering units, for that instrument. Equations 

used for this conversion may be found in the discussion of the SSDR Program. 

C(7,N) in every case is the standard error of the instrument calibration data.
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This standard error is used in the accuracy analysis sections of the data re­

duction program.

The complete Steady-State Conversion Constant History appears in Appendix 2.3B.
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Table 2.3-1

SAMPLE CONVERSION CONSTANT HISTORY

CE-tPRI ThL PEASE RUMP PERECRMANCE PROGRAM 
INSTROMENi NC. 1: CONVERSION CONSTANT HISTORY

ZERO
fIL€

DATE ZEP.L
(MV)

C(l'N) C12.N) C(3,N) C(4,N)

855 09/23/77 0.000 — .2663 71E*05 .520254E+04 0. 0. 0.
832 09/22/77 C.000 -.2663 71E+05 .520254E* 04 0. 0. 0.
895 09/29/77 0.000 -.2663 71E *05 .52C254E*04 0. c. 0.
927 10/03/77 G.OOC .555088E9-04 .605773E+04 .9190171—03 0. 0.
955 10/04/77 0.000 .55S0eeE*G4 . 60 5 7 73E ♦ 04 .9 19017E-03 0. 0.
963 10/05/77 0.000 .5590 8BE *04 .6057 73E + 04 .9 19017E-03 c. 0.

1000 10/11/77 c.ooc .55S088E+04 .605773E*04 .919017 E—03 0. 0.
1103 10/14/77 0.00 0 .559088E*04 .605773E*04 .9 15017E-C3 0. 0.
1109 10/20/77 c.ooc .559088E*04 .60 9773E + 04 .919017 E-03 0. 0.
1131 10/21/77 0.000 .5590 B8E + 04 • 6057 73E + 04 -919017E-03 c. 0.
1144 10/22/77 0.000 .5550B8E*04 .'6 097 7 3E *04 .9190176-03 0. 0.
1161 10/25/77 o.ooc .559088E+04 .60 5 773E * 04 .9190176-03 0. 0.
1176 10/25/77 0.000 . 55 90 88E + 04 .6097 73E* 04 .919017£-03 0. 0.
1182 10/27/77 0.000 . 328044E-I-04 .586815E*04 .111561E-02 c. 0.
1189 10/27/77 0.000 •328044E*04 .5888156+04 .111561E— 02 0. 0.
1209 10/23/77 c.ooc .328044E*04 .588815E*04 .111561E—02 0. 0.
1212 10/26/77 0.000 .3559 56E *04 . 74 0234E * 04 •2C7143E-C2 c. 0.
1228 10/31/77 o.ooc .355956F+04 .7402346*04 .20 7143E-02 0. 0.
1241 11/02/77 c.ooc .355956E+C4 .7402346*04 .207143E-02 0. 0.
1257 11/03/77 0.000 •355956E*04 .740234E♦04 •2C7143E-02 c. 0.

U 6.N)

0.
0.
0.
0.
0.
a.
o.
0.
o.
j.
G.
0.
0.
0.
a.
o.
a.
a.
o.
o.

C(7«N >

.IA3162£*05

.133162E+05
•I33162E+05
• 555 221E*04 
-55522IE+0A 
•5SS22IE+0A 
.55522IE+OA 
«5t>522 I E>OA 
.555221E+C4 
.5S5221EE04 
-S5S221E*04
• 555 221E*04 
.55S221E+04 
.4T0938E+C4 
.470938 fc+04 
.470938E+04 
.835047 E*04 
.835047 E*04 
. B35C47E»04 
.835047E*04



Table 2.3-2

STEADY-STATE TESTS ZERO FILE INDEX

Zero File
Number

Applicable
Tests

Zero File 
Number

Applicable
Tests

Phase I Phase II

207 209-217 855 849-879

218 218-226 882 880-894

227 227-243 895 895-922

244 244-246 927 923-954

250 250-251 955 955-967

252 252-256 968 968-999

257 257-260 1000 1000-1075

261 261-271 1103 1076-1105

272 272-281 1109 1108-1126

282 282-289 1131 1127-1141

290 290-294 1144 1142-1156

295 295-297 1161 1157-1169

298 298-302 1176 1170-1179

303 303-320 1182 1180-1188

321 321-327 1189 1189-1199

328 328-339 1209 1200-1211

340 340-364 1212 1212-1223

365 365-371 1228 1224-1236

372 372-384 1241 1237-1254

385 385-390 1257 1255-1267

391 391-399 1272 1268-1288

400 400-406 1292 1289-1307

407 407-409 1308 1308-1319

410 410-428 1322 1320-1335

435 429-439 1337 1336-1351

440 440-453 1354 1352-1363

466 454-476 1364 1364-1367

490 477-500 1368 1368-1380

501 501-508 1281 1381-1397

509 509-518 1398 1398-1435
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Table 2.3-2 (Cont'd.) 

STEADY-STATE TESTS ZERO FILE INDEX

Zero File
Number

Applicable
Tests

Zero File 
Number

Applicable
Tests

Phase I Phase II

519 519-535 1440 1436-1454

536 536-544 1455 1455-1465

545 545-558 1466 1466-1480

567 559-573 1483 1481-1498

574 574-598 1502 1499-1514

599 599-609

614 610-619

620 620-628

634 629-644

645 645-652

658 653-663

667 664-680

685 681-690

693 691-705

714 706-732

735 733-757

758 758-773

774 774-786

792 787-822

827 823-833

838 834-847
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2.4 INSTRUMENT HISTORY

Table 2.4-2, presented in this section, gives a detailed accounting of the 

history of each test instrument. The only instruments excluded from this list 

were thermocouples and the blowdown event sequence timer. Thermocouple conver­

sion constants are contained in the Steady-State Data Reduction code. The 

constants used were the standard ASME data pack. The Transient Data Reduction 

code also used this data pack. This code also applied a correction factor. The 

procedure for obtaining the correction factor is described in Section 2.2.5, for 

the suction and discharge thermocouples (L-13 and L-14).

The Instrument History is organized according to scanner channel numbers (SCN's), 

Each SCN is the channel number on the data scanner to which the instrument was 

connected. (The data scanner was the primary data recording device for all 

steady-state tests.) The history shows, at any instant during testing, what 

instrument was connected to a given scanner channel. Information on instrument 

type, range, and serial number is presented in first column. The second column 

gives the date at which the recorded change was made. The third column lists 

the FM channel (if any) that the device was connected to. Because many tests 

might have been run on a single day, the fourth column shows the number of the 

test immediately preceding the change and the test number immediately after.

That is, the change recorded in the fifth column applies to the later number in 

the fourth column and all tests thereafter.

In this way changes that might affect test results can be related directly to 

the tests involved. In some instances, the item entered in Column Five did not 

affect test instrument performance; in those cases no entry was made in the 

"Test No., Before/After" column. An example of this was calibration checks 

which were done only to insure no significant change in calibration had taken 

place.

In order to simplify references to test instruments, an Instrument Location 

Number (ILN) has been assigned to each physical location in the test loop. Each 

ILN specifies a unique pressure tap, set of differential pressure taps, RTD 

location, etc. More than one instrument could be connected to a single location, 

particularly in the case of differential pressure instruments with overlapping 

ranges. However, only one instrument could be connected to each data scanner 

channel. Table 2.4-1 is a guide to the correspondence between locater and
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scanner numbers. Use of this table and the Instrument History table allows the 

reader to determine all pertinent information about the 1nstrument(s) attached 

at any location on the test loop. A further discussion of test Instrumentation 

may be found 1n Section 4 of Volume VII, Test Facility Description.
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TABLE 2.4-1

INSTRUMENTATION LIST

LOCATION SCANNER
NUMBER NUMBER

(ILN) DESCRIPTION RANGE (SCN)

L-l Suction Leg Drag Disc (UPPER) Varied S-l

L-2a Discharge Leg Drag Disc (UPPER) Varied S-2

L-3b Suction Leg Turbine Meter (LOWER) Varied S-3 or S-28
L-4b Discharge Leg Turbine Meter (LOWER) Varied S-4 or S-29
L-5 Suction Leg Pressure Cell 0-1500 PSI S-5
L-6 Discharge Leg Pressure Cell 0-1500 PSI S-6
L-7H Pump Leg-To-Leg AP Cell (BLH)- + 500 PSID S-7

Transient
L-7H Pump Leg-To-Leg AP Cell - 

Steady-State
Varied S-7A

L-7L Pump Leg-To-Leg AP Cell (BLH) - 
Transient

+ 200 PSID S-8

L-7L Pump Leg-To-Leg AP Cell - 
Steady-State

Varied S-8A

L-9 Pump Injection Inlet aP Cell 0-25 PSID S-9
L-10 Pump Injection Inlet Pressure Cell 0-1500 PSID S-10
L-l 1 Pump Torque Meter 0-200/0-1200 FT-LB S-ll
L-l 2 Pump Speed Meter 0-10,000 RPM S-l 2
L-13 Suction Leg Thermocouple 0-600°F S-l 3
L-14 Discharge Leg Thermocouple 0-600°F - S-14
L-l 5 Suction Leg Densitometer, Beam #1 0-62.4 LB/FTo S-l 5
L-l 6 Suction Leg Densitometer, Beam #2 0-62.4 LB/Fn S-l 6
L-l 7 Suction Leg Densitometer, Beam #3 0-62.4 LB/FK S-17
L-18 Discharge Leg Densitometer, Beam #1 0-62.4 LB/FTo S-18
L-19 Discharge Leg Densitometer, Beam #2 0-62.4 LB/FK S-l 9
L-20 Discharge Leg Densitometer, Beam #3 0-62.4 LB/Fr S-20
L-21 Pump Injection Inlet Thermocouple 0-600°F S-21
L-22 Pump Injection Outlet Thermocouple 0-600°F S-22
L-23 High Pressure Drum ID Thermocouple 0-800°F S-23
L-24 High Pressure Drum OD Thermocouple 0-800°F S-24
L-25 High Pressure Drum Level aP Cell 0-2.5 PSID S-25
L-26 Suction Leg Drag Disc (LOWER) Varied S-26

L'27a
L"28h

Discharge Leg Drag Disc (LOWER) Varied S-27
Suction Leg Turbine Meter Varied S-28 or S-3

L-29b Discharge Leg.Turbine Meter Varied S-29 or S-4
L-30 Suction Leg Drag Disc Thermocouple 0-600°F S-30
L-31 Discharge Leg Drag Disc Thermocouple 0-600°F S-31
L-32 Pump Injection Outlet Flow Varied S-32
L-33 Inlet Across Pipe AP + 500 Inches, S-33
L-34 Inlet Densitometer, Beam #3 0-62.4 LB/Fn S-34
L-35 Inlet Densitometer, Beam #1 0-62.4 LB/FT, S-35
L-36 Inlet Densitometer, Beam #2 0-62.4 LB/FT S-36
L-37L Main Steam Orifice aP Cell 0-3.5 PSID S-37
L-37H Main Steam Orifice aP Cell 0-25 PSID S-43
L-38L Main Water Orifice aP Cell 0-3.5 PSID S-38
L-38M Main Water Orifice aP Cell 0-25 PSID S-44
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TABLE 2.4-1

INSTRUMENTATION LIST (Cont'd)

LOCATION
NUMBER

(ILN) DESCRIPTION RANGE

SCANNER
NUMBER

(SCN)

L-38H Main Water Orifice aP Cell Varied S-69
L-39L Bypass Steam Orifice AP Cell 0-3.5 PSID S-39
L-39H Bypass Steam Orifice AP Cell 0-25 PSID S-45
L-40L Bypass Water Orifice aP Cell 0-3.5 PSID S-40
L-40H Bypass Water Orifice AP Cell 0-25 PSID S-46
L-41 Main Steam Orifice Pressure Cell 0-1500 PSI S-41
L-42 Main Water Orifice Pressure Cell 0-1500 PSI S-42
L-47 Bypass Steam Orifice Pressure Cell 0-1500 PSI S-47
L-48 Bypass Steam Orifice Pressure Cell 0-1500 PSI S-48
L-49 Main Steam Orifice Thermocouple 0-600°F S-49
L-50 Main Water Orifice Thermocouple 0-600°F S-50
L-51 Bypass Steam Orifice Thermocouple 0-600°F S-51
L-52 Bypass Water Orifice Thermocouple 0-600°F S-52
L-53 Bypass Water Orifice RTD 0-600°F S-53
L-54 Bypass Steam Orifice RTD 0-600°F S-54
L-55 Suction Leg RTD 0-600°F S-55
L-56 Discharge Leg RTD 0-600°F S-56
L-57 Ambient Temperature Thermocouple 0-200°F S-57
L-58 Main Water Orifice RTD 0-600°F S-58
L-59 Main Steam Orifice RTD 0-600°F S-59
L-60 Loop Flow Control Valve aP Cell 0-200 PSID S-60
L-61 Suction Leg to Inlet Flange aP Cell 0-10 PSID S-61
L-62 PAC 16 AP Cell 0-200 PSID S-62
L-64 Blowdown Leg Pressure Cell 0-1500 PSI S-64
L-65 H. P. Drum Pressure Cell 0-1500 PSI S-65
L-66 Test Pump Flange to Flange aP Cell Varied S-66
L-68 Pump Volute to Impeller Back aP Cell 0-25 PSID S-68

aL-3 was read by scanner port S-28 for tests 209-243 and 298-453, L-28 was read 
by S-3 for the same tests. At all other times L-3 was read by S-3 and L-28 by 
S-28.

^L-4 was read by scanner port S-29 for tests 209-609. L-29 was read by S-4 for the 
same tests, At all other times L-4 was read by S-4 and L-29 by S-29.
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Table 2.4-2

INSTRUMENT HISTORY
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2-27

1052/js-l

MFG

Ramapo

Ramapo

Ramapo

Scanner No. S-1

Pump Suction Drag Disc

Instrument

Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

3728 0-600,000 #/ft-sec2 1-5-77 F-2 -/209 Prephase I verification (inserted 
in L-l)

11 1-24-77 F-2 217/218 Calib. check span adjust

II 2-28-77 F-2 390/391 D.D. reversed

11 3-24-77 F-2 558/- D.D. returned to forward flow 
inst.

11 3-25-77 F-2 -/559 Resistor network changed so that
FM input to be -2.5V to +2.5V for 
+ full scale on the instrument

11 4-11-77 F-2 628/- D.D. removed

11 4-28-77 F-2 -1629 D.D. reinstalled

11 5-27-77 F-2 849A/- D.D. removed. End of Phase 1

3728 0-400,000 #/ft-sec2 9-16-77 F-2 -/849B Prephase II verification

11 9-24-77 F-2 894/895 D.D. 3728 removed, inoperative

4160 0-600,000 #/ft-sec2 10-2-77 F-2 922/923 D.D. 4160 installed

11 10-7-77 F-2 999/- D.D. 4160 removed and calibrated
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1052/js-2

Scanner No. S-l

Pump Suction Drag Disc

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Ramapo 4160 0-600,000 #/ft-sec2 10-8-77 F-2 -/1000 D.D. 4160 reinstalled

tt 10-11-77 F-2 1024/- D.D. 4160 removed target broke 
off

Ramapo 3728 0-600,000 #/ft-sec2 10-11-77 F-2 -/1025 D.D. 3728 installed

II 11-9-77 F-2 1319/- D.D. 3728 removed

M 11-9-77 F-2 -/1320 D.D. 3728 reinstalled

II 11-12-77 F-2 1351/- D.D. 3728 removed for range 
change

II 0-200,000 #/ft-sec2 11-13-77 F-2 -/1352 D.D. 3728 reinstalled with new 
target disc

II 11-15-77 F-2 1380/- D.D. 3728 removed, broken

Ramapo 3729 0-600,000 #/ft-sec2 11-15-77 F-2 -/1381 3729 installed in 0-600,000 Disc

Ramapo 3729 0-600,000 #/ft-sec2 11-21-77 F-2 1435/1436 D.D. reversed

U 12-2-77 F-2 1480/- D.D. 3729 removed

Ramapo 4160 0-300,000 #/ft-sec2 12-2-77 F-2 -/1481 D.D. 4160 installed with 
0-300,000 disc

II 12-5-77 F-2 1514/- D.D. removed, end of testing
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1052/js-3

Scanner No. S-2

Pump Discharge Drag Disc

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Ramapo 3729 0-600,000 #/ft-sec2 1-5-77 F-3 -/209 Prephase I verification (Inserted 
in L-2)

ll 1-24-77 F-3 217/218 Span adjusted

11 2-28-77 F-3 390/391 Drag disc reversed

ll 3-24-77 F-3 558/- Drag disc returned to forward 
flow

ll 3-25-77 F-3 -/559 Resistor diodes network changed 
to allow +2.5V input to FM

ll 4-14-77 F-3 628/- D.D. 3729 removed

ll 4-28-77 F-3 -/629 D.D. 3729 reinstalled

M 5-27-77 F-3 849A/- D.D. 3729 removed at end of
Phase I

Ramapo 3729 0-400,000 #/ft-sec2 9-16-77 F-3 -/849B Prephase II verification

II 9-24-77 F-3 894/895 D.D. 3729 removed for inspection

Ramapo 3729 0-600,000 #/ft-sec2 10-2-77 F-3 922/923 D.D. 3729 reinstalled with 
0-600,000 disc

ll 10-7-77 F-3 999/- D.D. 3729 removed for calib. 
check

11 10-8-77 F-3 -/1000 D.D. 3729 reinstalled



2-3Q

1052/js-4

Scanner No. S-2

Pump Discharge Drag Disc

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comnents

Ramapo 3729 0-600,000 #/ft-sec2 11-9-77 F-3 1319/- D.D. 3729 removed and checked

ll 11-9-77 F-3 -/1320 D.D. 3729 reinstalled

ll 11-12-77 F-3 1351/- D.D. 3729 removed for range 
change

Ramapo 3729 0-200,000 #/ft-sec2 11-13-77 F-3 -/1352 D.D. 3729 reinstalled with 
0-200,000 disc

n 11-15-77 F-3 1380/1381 D.D. 3729 removed for use in S-l

Ramapo 4160 0-600,000 #/ft-sec2 11-17-77 F-3 1397/1398 D.D. 4160 installed in S-2 with 
new range

II 11-21-77 F-3 1435/1436 D.D. reversed for reverse flow

11 12-2-77 F-3 1480/- D.D. 4160 removed for range 
change

Ramapo 4160 0-200,000 #/ft-sec2 12-2-77 F-3 -/1481 D.D. 4160 reinstalled with
0-200,000 disc

F-3 1514/-12-5-77 D.D. removed, end of testing



ie
-2

1052/js-5

Scanner No. S-3*

Pump Suction Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950977 0-300 fps 1-5-77 F-4 -/209 Prephase I verification (inserted 
in L-28)

II 1-25-77 None 223/224 S-3 preamp no good

II 1-27-77 None 243/244 This instrument being read on
S-28 (See S-28)

II 2-4-77 F-4 297/298 This instrument wired to read on 
S-3 again

ti 2-19-77 F-4 364/365 TM 0950977 removed, shaft damaged

ft 3-13-77 F-4 453/454 Repaired and reinstalled for 
reverse flow (inserted in L-3)

II 3-16-77 F-4 479/480 Bearings changed and reinstalled

II 3-17-77 F-4 500/501 TM 0950977 failed (bearings 
seized) removed

II 4-5-77 F-4 609/610 Reinstalled with sealed ball 
bearings

11 4-7-77 F-4 628/- 0950977 Removed for checkout

II 4-28-77 F-4 -/629 0950977 reinstalled

il 4-29-77 F-4 652/- 0950977 removed for checkout

11 5-5-77 F-4 -/653 Bearings changed, reinstalled 
5-9-77



2-32

1052/js-6

_______MFG_______

FIow Technology

Instrument

Serial No. _________ Span

0950977 0-300 fps

Scanner No. S-3

Pump Suction Turbine Meter

Calibration 
Date FM No.

Test No. 
Before/After Comments

5-10-77 F-4 680/681 Bearings changed, reinstalled 
5-10-77

5-12-77 F-4 705/706 Removed and bearings changed

5-21-77 F-4 786/787 Reinstalled

5-24-77 F-4 822/823 Bearings changed, reinstalled 
5-24-77

5-26-77 F-4 849A/- Removed - End of Phase I

9-20-77 F-4 -/849B Prephase II verification

9-24-77 F-4 894/895 Removed for inspection

10-8-77 F-4 999/1000 0950977 installed and checked

10-12-77 F-4 1075/1076 Bearings changed, reinstalled 
10-12-77

10-14-77 F-4 1105/1106 Bearings changed, reinstalled 
10-17-77

10-21-77 F-4 1126/1127 Bearings changed, reinstalled 
10-21-77
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1052/js-7

______ MFG_______

Flow Technology

Scanner No. S-3

Pump Suction Turbine Meter

Instrument

Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

0950977 0-300 fps 10-22-77 F-4 1156/1157 Bearings changed, 
10-24-77

reinstalled

II 10-26-77 F-4 1179/1180 Bearings changed, 
10-26-77

reinstalled

II 10-28-77 F-4 1211/1212 Bearings changed, 
10-30-77

reinstalled

It 10-30-77 F-4 1223/1224 Reinstalled

II 11-3-77 F-4 1267/1268 Bearings changed, 
11-3-77

reinstalled

II 11-9-77 F-4 1319/1320 Bearings changed, 
11-9-77

reinstalled

II 11-11-77 F-4 1351/1352 Bearings changed, 
11-13-77

reinstalled

II 11-15-77 F-4 1380/1381 Bearings changed, 
11-15-77

reinstalled

II 11-21-77 F-4 1435/1436 Bearings changed, 
and reversed 11-21

reinstalled
-77
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T 052/js-3

Scanner No. S-3 

Pump Suction Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950977 0-300 fps 12-2-77 F-4 1480/1481 Bearings
12-2-77

changed, reinstalled

H 12-5-77 F-4 1514/- Removed, end of testing

*The turbine meter connected to scanner channel S-3 was inserted in location L-28 for tests 209-243 and 298-453 
and in location L-3 for all other tests.
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1052/js-9

Scanner No. S-4*

Pump Discharge Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950978 0-300 fps 1-5-77 F-5 -/209 Prephase I verification (inserted 
in L-29)

II 1-28-77 F-5 243/244 Preamp bypassed

II 2-19-77 F-5 364/365 Removed, shaft damaged

II 3-13-77 F-5 453/454 0950978 installed for reverse 
flow

II 3-16-77 F-5 479/480 Bearings changed, reinstalled 
3-16-77

II 3-17-77 F-5 500/501 Removed, bearings snug

II 4-5-77 F-5 609/610 0950978 installed bottom hole 
discharge side - old type ball 
bearings (now inserted in L-4)

II 4-7-77 F-5 628/- Removed

II 4-28-77 F-5 -/629 0950978 installed

II 4-29-77 F-5 652/- 0950978 removed

11 5-9-77 F-5 -/653 0950978 reinstalled

II 5-10-77 F-5 680/681 Changed bearings, reinstalled 
5-10-77
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1052/js-lO

Scanner No. S-4

Pump Discharge Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950978 0-300 fps 5-12-77 F-5 705/706 Removed and bearings changed

II 5-21-77 F-5 786/787 Reinstalled

II 5-24-77 F-5 822/823 Bearings changed, reinstalled 
5-24-77

«l 5-26-77 F-5 849A/- Removed, end of Phase I

II 9-20-77 F-5 -/849B Prephase II verification. 
Preamp back in

11 9-24-77 F-5 894/895 Removed for inspection

It 10-8-77 F-5 999/1000 0950978 reinstalled

11 10-12-77 F-5 1075/1076 Bearings changed, reinstalled 
10-12-77

11 10-14-77 F-5 1105/1106 Bearings changed, reinstalled 
10-17-77

II 10-21-77 F-5 1126/1127 Bearings changed, reinstalled 
10-21-77

II 10-22-77 F-5 1156/1157 Bearings changed, reinstalled 
10-24-77

II 10-26-77 F-5 1179/1180 Bearings changed, reinstalled 
10-26-77
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1052/js-H

Scanner No. S-4

Pump Discharge Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950978 0-300 fps 10-28-77 F-5 1211/1212 Bearings changed

II 10-30-77 F-5 1223/1224 Reinstal1ed

II 11-3-77 F-5 1267/1268 Bearings changed, reinstalled 
11-3-77

11 11-9-77 F-5 1319/1320 Bearings changed, reinstalled 
11-9-77

II 11-11-77 F-5 1351/- 0950978 removed for bearing 
change, damaged during change

Flow Technology 03601282 0-300 fps 11-13-77 F-5 -/1352 03601282 installed as 
replacement

11 11-15-77 F-5 1380/1381 Bearings changed, reinstalled 
11-15-77

II 11-21-77 F-5 1435/1436 Bearings changed, reinstalled 
and reversed 11-21-77

11 12-2-77 F-5 1480/1481 Bearings changed, reinstalled 
12-2-77

II 12-5-77 F-5 1514/- Removed, end of testing

*The turbine meter connected to scanner channel S-4 was inserted in location L-29 for tests 2D9-364 and 454-500, 
and in location L-4 for all other tests.
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1052/js-l2

Scanner No. S-5 

Pump Suction Pressure Cell

Instrument

MFG Serial No. Span
Califaration 

Date FM No.
Test No. 

Before/After Comments

Rosemount 1104 969 0-1500 psig 1-19-77 F-6 - Inserted in L-5

II 3-26-77 F-6 -

II 5-3-77 F-6 -

41 6-1-77 F-6 - This calibration used for 
tests except 1499-1514

all

II 12-6-77 F-6 - This calibration used for 
1499-1514

tests
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1052/js-l3

Scanner No. S-6 

Pump Discharge Pressure Cell

Instrument

FM No.
Test No. 

Before/AfterMFG Serial No. Span
Calibration

Date

Rosanount 1104 970 0-1500 psig 8-7-77 F-7 -

Rosanount 1104 455 0-1500 psig 2-19-77 F-7 364/365

il 3-26-77 F-7 -

41 5-3-77 F-7 -

41 6-1-77 F-7 -

11 12-6-77 F-7

____________ Comments_____________

This calibration used for tests 
209-364 Inserted in L-6

New cell calibrated and installed

This calibration used for tests 
365-1514
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1052/js-l4

Scanner No. S-7*

Test Pump DP (High) BLH Bidirectional Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

BLH 405138 45602 +500 psig 9-21-76 F-8 - This calibration used for tests 
209-463 (Inserted in L-7H)

BLH HMD
417715 48557 +500 psid 3-14-77 F-8 463/464 New cell installed

il 3-15-77 F-8 New cell calibrated and installed

II 6-3-77 F-8 - This calibration used for tests 
464-1514

It 12-16-77 F-8

*During the test program either the BLH cells (scanner channels S-7/S-8) or the Rosemount DP cells (scanner channels 
S-7A/S-8A) were connected hydraulically to the test loop. Whenever a different pair of cells was connected to the 
loop the electrical connections to the data scanner and FM system were changed. Only one pair of cells, Rosemount 
or BLH, was connected hydraulically and electrically in the loop at any given time. A key to when the different 
types of cells were connected is given on the following page.



Cell Connected
Tests Rosemont BLH

From To (S-7A/S-8A) (S-7/S-8)

207-243 X

244-251 X

252-453 X

454-499 X

501-619 X

620-705 X

706-822 X

823-847 X

849-1126 X

1127-1351 X

1352-1363 X

1364-1380 X

1381-1435 X

1436-1465 X

1466-1480 X

1481-1514 X

2-41
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1052/js-16

Test Pump DP (High) Rosemount Cell

Scanner No. S-7A*

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151 HP 68853 0-200 psid 1-19-77 F-8 - This calibration used for tests 

209-297 (Inserted in L-7H)

tl 2-5-77 F-8 297/- Cell calibration prior to range 
change

" (-100 to 200 psid) 2-5-77 F-8 -/298A Range change to (-100 to 200 
psid)

II 3-26-77 F-8 -

H 6-4-77 F-8 - This calibration used for test 
298A-1514

U 12-13-77 F-8

*See footnote for S-7



1052/js-l7

Scanner No. S-8*

Test Pump DP (Low), BLH DP Cell

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

BLH 405138 44081 +200 psid 9-22-76 F-9 - Inserted in L-7L

II 6-4-77 F-9 - This calibration used for all 
tests

11 12-16-77 F-9

*See footnote for S-7
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1052/js-18

Scanner No. S-8A*

Test Pump DP (Low) Rosemount DP Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP 12795 0-25 psid 8-4-76 F-9 - This calibration used for tests 

209-297 (Inserted in L-7L)

11 2-5-77 F-9 297/- Cell calibration prior to range 
change

" (-8 to +16 psid) 2-5-77 F-9 -/298A Range change

II 3-26-77 F-9 -

11 5-20-77 F-9 770/771 Module from channel F-ll 
substituting for defective F-9 
module

II 6-2-77 F-9 - This calibration used for tests 
298A-1514

*See footnote for S-7
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1052/js-l9

MFG

Instrument

Serial No. Span

Scanner No. S-9

Test Pump Inlet Injection

Calibration
Date FM No.

DP Cell

Test No. 
Before/After Comments

Rosemount
1151DP 12792 0-25 psid 8-4-76 F-10 - Inserted in L-9

II 4-5-77 None 609/610 F-10 removed from S-9, no 
replacement

II 6-2-77 None - This calibration used for tests 
209-849A

tl 9-13-77 F-22 849A/849B F-22 added to S-9

II 11-9-77 F-21 1317/1318 F-22 is replaced by F-21 on S-9

II 12-15-77 F-21 - This calibration used for tests 
949B-1514
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1052/js-20

Scanner No. S-10

Pump Inlet Injection Pressure Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Barton 753 402 0-1500 psig 12-13-76 F-ll - Inserted in L-10

II 3-16-77 None 488/489 Removed from F-ll

II Prior to 
5-10-77 F-ll

Prior to
676 Returned to F-ll

II 5-20-77 None 770/771 F-ll amplifier module removed

II 6-2-77 None - This calibration used for tests 
209-849A

Rosemount
1151GP9E 68872 0-1500 psig 6-8-77 F-ll 849A/849B New cell installed, this calibra­

tion used for tests 849B-1514, 
F-ll connected

II 10-20-77 None 1118/1119 FM-1T removed from S-10

12-6-77 None
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1052/js-21

Scanner No. 11

Pump Torque Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After

1605-1 OK
Lebow Assoc. 83 1200 ft. lb. 1-19-77 F-12 -/209

1605-2K
Lebow Assoc. 94 2000 in. lb. 1-22-77 F-12 217/218

II 1-22-77 F-12 -

1605-1 OK 1-27-77 F-12 243/244

1605-2K 1-30-77 F-12 256/257

1605-1 OK 2-11-77 F-12 320/321

1605-2K 2-16-77 F-12 339/340

1605-1 OK 3-5-77 F-12 428/429

1605-1 OK,
1605-2K 3-14-77 F-12 465/466

II 3-16-77 F-12 479/480

II 3-16-77 F-12 488/489

1605-2K 3-19-77 F-12 508/509

n 3-24-77 F-12 _

____________ Comments_____________

Calibration - Used throughout 
Phase I (Inserted in L-ll)

Installed

Calibration - Used throughout 
Phase I

Installed

Installed

Installed

Installed

Installed

Changed polarity on FM

FM wiring change to allow +2.5V 
i nput

Leads reversed 

Installed

Calibration Check
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1052/JS-22

____________________ Instrument_______________

______ MFG_______ Serial No. _________ Span

1605-1 OK 83 1200 ft. lb.

II

1605-2K 94 2000 in. lb.

1605-1 OK

1605-1 OK

1605-2K

II

1605-1 OK

1605-2K

Scanner No. 11

Pump Torque Meter

Calibration
Date FM No

3-24-77 F-12

3-25-77 F-12

4-1-77 F-12

4-5-77 F-12

4-5-77 F-12

4-27-77 F-12

5-9-77 F-12

5-10-77 F-12

5-16-77 F-12

5-24-77 F-12

9-26-77 F-12

9-27-77 F-12

9-27-77 F-12

10-10-77 F-12

10-11-77 F-12

10-17-77 F-12

10-17-77 F-12

Test No.
Before/After ____________ Comments

- Calibration Check

558/559 Installed

590/591 Installed

609/610 Installed

- Calibration Check

- Calibration Check

- Calibration Check

- Calibration Check

- Calibration Check

- Calibration Check

- Calibration Check

894/895 Installed

- Calibration Check

1002/1003 Installed

- Calibration Check

1105/1107 Installed

Calibration Check
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1052/js-23

Scanner No. 11

Pump Torque Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

1605-1 OK 83 1200 ft. lb. 10-21-77 F-12 1126/1127 Installed

II 10-21-77 F-12 - Calibration Check

II 10-22-77 F-12 - Calibration Check

II 10-26-77 F-12 - Calibration Check

(1 10-31-77 F-12 - Calibration Check

II 11-3-77 F-12 - Calibration Check

II 11-9-77 F-12 - Calibration Check

1605-2K 94 2000 in. lb. 11-12-77 F-12 1351/1352 Installed

tl 11-12-77 F-12 - Calibration Check

1605-1 OK 11-23-77 F-12 1435/1436 Installed

II 12-1-77 F-12 - Calibration Check

II 1-4-78 F-12 - Calibration, used for all
Phase II data

1605-2K 1-5-78 F-12 - Installed and calibrated, 
calibration used for all Phase 
II data
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1052/js-24

Scanner No. 12

Pump Speed Meter

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

1605-1 OK
Lebow Assoc. 83 10,000 RPM 1-19-77 F-l 3 -1209 Installed (Inserted in L-12)

1605-2K
Lebow Assoc. 94 10,000 RPM 1-22-77 F-l 3 217/218 M

1605-1 OK 1-27-77 F-l 3 243/244 It

1605-2K 1-30-77 F-l 3 256/257 II

1605-1 OK 2-11-77 F-l 3 320/321 II

1605-2K 2-16-77 F-l 3 339/340 n

1605-1 OK 3-5-77 F-l 3 428/429 M

1605-2K 3-19-77 F-l 3 508/509 II

1605-1 OK 3-25-77 F-l 3 558/559 II

1605-2K 4-1-77 F-13 590/591 II

1605-1 OK 4-5-77 F-l 3 609/610 It

1605-2K 9-27-77 F-13 894/895 II

1605-1 OK 10-10-77 F-13 1002/1003 II

1605-2K 10-17-77 F-13 1105/1107 <1



1052/js-25

_____________________Instrument_______________

_______MFS_______ Serial No. _________ Span

1605-1 OK 

1605-2K

1605-1 OK

Scanner No. 12

Pump Speed Meter

Calibration
Date FM No.

Test No. 
Before/After Comments

10-21-77 F-13 1126/1127 Installed (Inserted in L-12)

11-12-77 F-13 1351/1352 il

11-23-77 F-13 1435/1436 II
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1052/js-26

Scanner No. S-15

MI Pump Suction y-Densitometer, Beam 1 (Lower Beam)

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Measurements
Inc.

A-566 0-62.4 lb/ft3
Q-438

1-6-77 F-l 6 -/209 Prephase I verification, power 
supply voltage adjusted (Inserted 
in L-15)

II 3-9-77 F-l 6 429/430 Power Supply voltage adjusted

II 3-28-77 F-l 6 558/559 II

II 9-19-77 F-l 6 849A/849B Prephase II verification, power 
supply voltage adjusted

II 10-26-77 F-l 6 1179/1180 Power supply voltage adjusted
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1052/js-27

Scanner No. S-16

MI Pump Suction y-Densitometer, Beam 2, (Center Beam)

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Measurements
Inc.

Q-365
A-102

0-62.4 lb/ft3 1-6-77 F-l 7 -/209 Prephase I verification, power 
supply voltage adjusted 
(Inserted in L-16)

II 3-9-77 F-17 429/430 Power supply voltage adjusted

II 3-28-77 F-17 558/559 li

II 5-24-77 F-17 822/823 It

II 9-19-77 F-17 849A/849B Prephase II verification, power 
supply voltage adjusted

II 10-26-77 F-17 1179/1180 Power supply voltage adjusted

II 11-12-77 F-17 1351/1352 II



2-54

1052/js-28

Scanner No. S-17

MI Pump Suction ^-Densitometer, Beam 3, (Upper Beam)

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Measurements
Inc.

Q-441 0-62.4 lb/ft3
A-lll

1-6-77 F-18 -/209 Prephase I verification, power 
supply voltage adjusted 
(Inserted in L-17)

II 3-9-77 F-18 429/430 Power supply voltage adjusted

II 3-28-77 F-18 558/559 li

It 9-19-77 F-18 849A/849B Prephase II verification, power 
supply voltage adjusted

tl 10-28-77 F-18 1179/1180 Power Supply voltage adjusted

11-12-77 F-18 1351/1352



2-55

1052/js-29

Scanner No. S-18

MI Pump Discharge ^-Densitometer, Beam 1 (Lower Beam)

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Conments

Measurements
Inc.

Q-443 0-62.4 lb/ft3
A-569

1-6-77 F-l 9 -/209 Prephase I verification, power 
supply voltage adjusted 
(Inserted in L-18)

II 3-9-77 F-l 9 429/430 Power supply voltage adjusted

11 3-28-77 F-l 9 558/559 ll

11 5-24-77 F-19 822/823 ll

II 9-19-77 F-l 9 849A/849B Prephase II verification, power 
supply voltage adjusted

II 10-26-77 F-19 1179/1180 Power supply voltage adjusted



2-56

1052/js-30

Scanner No. S-19

MI Pump Discharge Y-Densitometer, Beam 2, (Center Beam)

MFG

Instrument

Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Conments

Measurements
Inc.

Q-437
A-567

0-62.4 lb/ft3 1-6-77 F-20 -/209 Prephase I verificqtion, power 
supply voltage adjusted (Inserted 
in L-19)

II II II 3-9-77 F-20 429/430 Power supply voltage adjusted

Measurements
Inc.

Q-439
A-103

0-62.4 lb/ft3 3-24-77 F-20 558/559 Preamp & detector replaced

II II 11 3-28-77 F-20 558/559 Power supply voltage adjusted

Measurements
Inc.

BE-138
A-101

0-62.4 lb/ft3 9-19-77 F-20 849A/- Prephase II verification (actual 
replacement occurred 9-16-77)

II II II 9-19-77 F-20 -/849B Power supply voltage adjusted

ll II II 10-27-77 F-20 1179/1180 ll

ll II II 11-12-77 F-20 1351/1352 ll



2-57

1052/js-31

Scanner No. S-20

MI Pump Discharge y-Densitometer. Beam 3, (Upper Beam)

MFG

Instrument

Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Consents

Measurements
Inc.

Q-442
A-101

0-62.4 lb/ft3 1-6-77 F-21 -/209 Prephase I verification, power 
supply voltage adjusted 
(Inserted in L-20)

ll <1 11 3-9-77 F-21 429/430 Power supply voltage adjusted

II 11 It 3-28-77 F-21 558/559 11

Measurements
Inc.

Q-437
A-567

0-62.4 lb/ft3 5-13-77 F-21 705/706 Preamp and detector replaced

tl II It 9-19-77 F-21 849A/849B Prephase II verification, power 
supply voltage adjusted

11 II II 10-26-77 F-21 1179/1180 Power supply voltage adjusted

ll n 11-4-77 F-ll 1280/1281 F-21 replaced by F-ll



1052/js-32

Scanner No. S-25 

HP Drum Water Level DP Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

29066 0-2.5 psid 12-10-76 F-24 - Inserted in L-25

11 3-10-77 F-24 436/437 FM wires reversed

ll 6-6-77 F-24 - This calibration used 
209-1335

for tests

II 12-8-77 F-24 - This calibration used 
1336-1514

for tests



2-59

1052/js-33

Scanner No. S-26

Pump Suction Drag Disc

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Ramapo 4160 0-600,000 #/ft-sec2 1-5-77 F-27 -/209 Prephase I verification 
(Inserted in L-26)

<l 1-24-77 F-27 217/218 Span adjusted

ll 2-28-77 F-27 390/391 D.D. reversed for reverse flow

ll 3-24-77 F-27 558/- D.D. returned to forward flow

14 3-25-77 F-27 -/559 Resistor networked changes to 
allow +2.5V input to FM

14 4-11-77 F-27 628/- D.D. 4160 removed

tl 4-28-77 F-27 -/692 D.D. 4160 reinstalled

II 5-27-77 F-27 849A/- D.D. 4160 removed at end of 
Phase I

Ramapo 4160 0-400,000 #/ft-sec2 9-17-77 F-27 -/849B Prephase II verification

11 9-24-77 F-27 894/895 D.D. 4160 removed broken off

Ramapo 4987 0-1,000,000 10-2-77 F-27 922/923 New D.D. 4987 installed, range

#ft-sec2 change

tl 10-7-77 F-27 999/- D.D. 4987 removed for calib. 
check



2-60

1052/js-34

Scanner No. S-26

Pump Suction Drag Disc

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Conments

Ramapo 4987 0-1,000,000

#/ft-sec^

10-8-77 F-27 -/1000 D.D. 4987 reinstalled

ll 10-27-77 F-27 1188/- D.D. 4987 removed, target and 
stem broken off

Ramapo 4159 0-600,000 #/ft-sec2 10-27-77 F-27 -/1189 D.D. 4159 installed with 484 
target

ll 11-9-77 F-27 1319/- D.D. 4159 removed & checked

II 11-9-77 F-27 -/1320 D.D. 4159 reinstalled

11 11-12-77 F-27 1351/- D.D. 4159 removed for range 
change

Ramapo 3730 0-120,000 #/ft-sec2 11-13-77 F-27 -/1352 New D.D. 3730 installed

II 11-15-77 F-27 1380/- D.D. 3730 removed

Ramapo 4159 0-600,000 #/ft-sec2 11-15-77 F-27 -/1381 D.D. 4159 installed with 
0-600,000 target

II 11-21-77 F-27 1435/1436 D.D. 4159 reversed for reverse 
flow

II 12-2-77 F-27 1480/- D.D. 4159 removed

Ramapo 3730 0-120,000 #/ft-sec2 12-2-77 F-27 -/1481 D.D. 3703 installed

ll 12-5-77 F-27 1514/- D.D. removed, end of testing



2-61

1052/js-35

Scanner No. S-27

Pump Discharge Drag Disc

Instrument

MFG Serial No.
Calibration 

Span Date

Ramapo 4159 0-600,000 #/ft-sec2 1-5-77

ll 1-24-77

It 2-10-77

<l 2-11-77

It 4-28-77

it 5-13-77

It 5-27-77

Ramapo 4159 0-400,000 #/ft-sec2 9-17-77

II 9-20-77

Ramapo 4986 0-1,000,000 10-2-77

#/ft-sec2

II 10-7-77

tl 10-8-77

FM No.
Test No. 

Before/After Comments

F-30 -/209 Prephase I verification 
(Inserted in L-27)

F-30 217/218 Span adjusted

F-30 314/315 D.D. 4159 inoper. broken off in 
pipe

F-30 320/321 D.D. 4159 removed

F-28 628/629 D.D. 4159 repaired, reinstalled. 
Now read in F-28 +25V input

F-28 705/706 F-28 input tied across 52052 on 
terminal strip

F-28 849A/- D.D. 4159 removed, end of Phase I

F-28 -/849B Prephase II verification

F-28 863/864 D.D. 4159 removed defective,
S-27 capped

F-28 922/923 D.D. 4986 installed with

0-1,000,000 target

F-28 999/- D.D. 4986 removed for calib. 
check

F-28 -/1000 D.D. 4986 reinstalled



1052/js-36

Scanner No. S-27

Purap Discharge Drag Disc

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Ramapo 4986 0-1,000,000 10-22-77 F-28 1148/1149 Ramapo electronics module noise.

#/ft-sec^ replaced

ll 11-9-77 F-28 1319/- D.D. 4986 removed & oper. checked

ll 11-9-77 F-28 -/1320 D.D. 4986 reinstalled

ll 11-12-77 F-28 1351/- D.D. 4986 
change

removed for range

Ramapo 3731 0-120,000 #/ft-sec2 11-13-77 F-28 -/1352 D.D. 3731 installed with
0-120,000 target

11 11-15-77 F-28 1380/- D.D. 3731 removed

Ramapo 4986 0-1,000,000 11-15-77 F-28 -/1381 D.D. 4986 installed with

#/ft-sec2 0-1,000,000 target

ll 11-21-77 F-28 1435/1436 D.D. reversed for reverse flow

II 12-2-77 F-28 1480/- D.D. 4986 removed

Ramapo 3731 0-120,000 #/ft-sec2 12-2-77 F-28 -/I481 D.D. 3731 installed

11 12-5-77 F-28 1514/- D.D. removed, end of testing



2-63

l052/js-37

Pump Suction Turbine Meter

Scanner No. S-28*

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950979 0-90 fps 1-5-77 None -/209 Prephase I verification (Inserted 
in L-3) open ball bearings

II 1-27-77 ll 243/- 0950979 removed

Flow Technology 0950977 0-300 fps 1-27-77 II -/- 0950977, which was reading on S-3 
(L-28), switched to this channel

II 1-28-77 F-4 -/244 S-28 wired to F-4

ll 2-4-77 F-4 297/- 0950977 wired to read on S-3 
again

Flow Technology 0950979 0-90 fps 2-4-77 None -/298 0950979 reinstalled at L-3

«1 2-19-77 ll 364/365 0950979 removed shaft damaged

Flow Technology 0950979 0-300 fps 4-5-77 F-10 609/610 0950979 reinstalled with 0-300 
fps turbine and Roulon-A journal 
bearing. F-10 added. Also it 
was installed at the center of 
pipe at L-28.

ll 4-6-77 F-10 619/620 Preamp bypassed

II 4-7-77 F-10 628/- 0950979 Roulon-A TM removed, 
bearing frozen

II 4-7-77 F-10 -/- Preamp modified for noise 
attenuation



2-64

1052/js-38

Scanner No.S-28*

Pump Suction Turbine Meter

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950979 0-300 fps 4-28-77 F-10 » O
l

ho <£
) 0950979 reinstalled w/Roulon 

bearings

II 4-29-77 F-10 652/- TM 0950979 removed

ll 5-9-77 F-10 -/653 TM 0950979 reinstalled

tl 5-10-77 F-10 680/681 Removed & reinstalled

tl 5-12-77 F-10 705/706 TM 0950979 removed

II 5-21-77 F-10 786/787 TM 0950979 installed

ll 5-24-77 F-10 822/823 0950979 Roulon-A replaced with 
sealed ball bearings & installed

II 5-26-77 F-10 849A/- Removed, end of Phase 1

ll 9-20-77 F-10 -/849B Prephase II verification

ll 9-24-77 F-10 894/895 Removal for inspection

ll 10-8-77 F-10 999/1000 Reinstalled

ll 10-12-77 F-10 1075/1076 Bearings changed, reinstalled 
10-12-77

ll 10-14-77 F-10 1105/1106 Bearings changed, reinstalled 
10-17-77

II 10-21-77 F-10 1126/1127 Bearings changed, reinstalled 
10-21-77



2-65

1052/js-39

Scanner No. S-28

Pump Suction Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950979 0-300 fps 10-22-77 F-10 1156/1157 Bearings changed, reinstalled 
10-24-77

ii 10-26-77 F-10 1179/1180 Bearings changed, reinstalled 
10-26-77

H 10-28-77 F-10 1211/1212 Removed and checked

I! 10-30-77 F-10 1223/- Reinstalled

il 10-31-77 F-10 -/I224 TM 0950979 ranoved and 
reinstalled at 1/3 R instead of 
centerline.

n 11-3-77 F-10 1267/1268 Bearings changed, reinstalled 
11-3-77

tl 11-9-77 F-10 1319/1320 Bearings changed, reinstalled 
11-9-77

41 11-11-77 F-10 1351/1352 Bearings changed, reinstalled 
11-13-77

11 11-15-77 F-10 1380/1381 Bearings changed, reinstalled 
11-15-77

1i 11-21-77 F-10 1435/1436 Bearings changed, reinstalled 
for reverse flow 11-21-77



2-66

1052/js-40

Scanner No. S-28 

Pump Suction Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950979 0-300 fps 12-2-77 F-10 1480/1481 Bearings
12-2-77

changed, reinstalled

II 12-5-77 F-10 1514/- Removed, end of testing

*The turbine meter connected to scanner channel S-28 was inserted in L-3 for tests 209-243 and 298-364 and in 
L-28 for all other tests.



2-67

1052/js-41

Pump Discharge Turbine Meter

Scanner No. S-29*

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Conments

Flow Technology 0950980 0-90 fps 1-5-77 None -/209 Prephase I verification (Inserted 
in L-4) Open ball bearings

1! 1-25-77 None 223/224 TM Inoperative, bearing frozen

<1 1-27-77 ll 243/244 TM 0950980 removed

II 2-4-77 ll 297/298 TM 0950980 bearings changed & 
reinstalled at L-4

II 2-19-77 ll 364/365 TM 0950980 removed shaft damaged

Flow Technology 0950980 0-300 fps 4-5-77 F-23 609/610 0950980 installed with 0-300 fps 
turbine and Roulon-A bearing,
F-23 added, installed at center 
line of pipe at L-29

II 4-6-77 F-23 619/620 Preamp bypassed

U 4-7-77 F-23 628/- TM 0950980 ranoved Roulon Bearing 
frozen

tl 4-7-77 F-23 -/- Preamp modified for noise 
attenuation

II 4-28-77 F-23 -/629 TM 0950980 reinstalled

II 4-29-77 F-23 652/- TM removed for checkout

II 5-9-77 F-23 -/653 TM 0950980 installed

II 5-10-77 F-23 680/681 TM removed, defective



2-68

1052/js-42

Scanner No. S-29

Pump Discharge Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950980 0-300 fps 5-24-77 F-23 822/823 TM 0950980 installed Roulon 
bearing replaced by sealtd ball 
bearings

41 5-25-77 F-23 831/832 Bypassed preamp again

11 5-26-77 F-23 849A/- TM removed. End of Phase I

11 9-20-77 F-23 -/859B Prephase II verification

11 9-24-77 F-23 894/895 TM removed for inspection

tl 10-8-77 F-23 999/1000 0950980 reinstalled

II 10-12-77 F-23 1075/1076 Bearings changed, reinstalled 
10-12-77

II 10-14-77 F-23 1105/1106 Bearings changed, reinstalled 
10-17-77

II 10-21-77 F-23 1126/1127 Bearings changed, reinstalled 
10-21-77

11 10-22-77 F-23 1156/1157 Bearings changed, reinstalled 
10-24-77

»l 10-26-77 F-23 1179/1180 Bearings changed, reinstalled 
10-26-77



2-69

1052/js-43

Scanner No. S-29

Pump Discharge Turbine Meter

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Flow Technology 0950980 0-300 fps 10-28-77 F-23 1211/1212 Bearings changed

11 10-30-77 F-23 1223/1224 Reinstalled

U 11-3-77 F-23 1267/1268 Bearings changed, reinstalled

II 11-4-77 F-23 1280/1281 Changed preamp

tl 11-9-77 F-23 1319/1320 Bearings changed, reinstalled 
11-9-77

II 11-11-77 F-23 1351/1352 Bearings changed, reinstalled 
11-13-77

11 11-15-77 F-23 1380/1381 Bearings changed, reinstalled
11-15-77

11 11-21-77 F-23 1435/- 0950980 removed, pick up coil 
open

Flow Technology 03601283 0-300 fps 11-21-77 F-23 -/1436 New TM installed 03601283, set 
for reverse flow, sealed ball 
bearings

11 12-2-77 F-23 1480/- Bearings changed, reinstalled 
12-2-77

Flow Technology 0950978 0-300 fps 12-2-77 F-23 -/1481 Replaced TM 03601283 (Bad coil) 
with 0950978



2-70

1052/js-44

Scanner No. S-29 

Pump Discharge Turbine Meter

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Conments

Flow Technology 0950978 0-300 fps 12-2-77 F-23 1493/1494 Replaced Anadex module with 
PI-608

II 12-3-77 F-23 1508/1509 Changed back to old Anadex 
module

II 12-5-77 F-23 1514/- Removed, end of testing

*The turbine meter connected to scanner channel S-29 was inserted in location L-4 for tests 209-243 and 298-364 
and in location L-29 for all other tests.



2-71

1052/js-45

Pump Injection Outlet Flow (Magnetic Flowmeter)

Scanner No. S-32

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Foxboro 3246257 0-50 gpm 1-5-77 F-33 -/209 Prephase I verification 
(Inserted in L-32)

3194359 3-19-77 F-33 508/- Electrical calibration

Foxboro 3246257 0-100 gpm 3-19-77 F-33 -/509 Range change & electrical 
calibration

3194359 9-20-77 F-33 849A/849B Prephase II verification

II 12-21-77 F-33 1514/- Post Phase II flow calibration 
check

II 3-17-78 F-33 — Calibration by manufacturer, 
this calibration used for tests 
509-1514, pre-delivery calib. 
used for earlier tests



2-72

1052/JS-46

Scanner No. S-33

Pump Suction DP(BLH) Inlet/Across Pipe - 90°

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

BLH 1500HLD 45077 +500 in F^O 12-9-76 F-34 - Inserted in L-33

II 6-8-77 F-34 - This calibration used for all 
tests

II 9-14-77 None 849A/849B F-34 removed from S-33

ll 12-16-77 None



1052/js-47

Scanner No. S-34

AECL Purap Inlet y-Densitometer Beam 3 (Outer)

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Conments

AECL 6Q125 0-62.4 lb/ft3 1-6-77 F-35 -/209 Prephase I verification (Inserted 
in L-34)

AECL HJ457 0-62.4 lb/ft3 9-16-77 F-35 849A/849B Installed for Phase II



1052/js-48

Scanner No. S-35

AECL Pump Inlet y-Densitometer Beam 1 (Inner)

Instrument
Calibration Test No.

MFG Serial No. Span Date FM No. Before/After Comments

AECL HJ459 0-62.4 lb/ft3 1-6-77 F-36 -/209 Prephase I verification 
(Inserted in L-35)

14 3-16-77 F-ll 488/489 F-36 replaced by F-ll (Internal 
FM change)

II Prior to F-36 Prior to Returned to F-36
5-10-77 676

AECL 6Q125 0-62.4 lb/ft3 9-16-77 F-36 849A/849B Installed for Phase II



2-75

1052/js-49

Scanner No. S-36

AECL Pump Inlet y-Densitometer Beam 2 (Center)

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

AECL HJ457 0-62.4 lb/ft3 1-6-77 F-37 -/209 Prephase I verification 
(Inserted in L-36)

II 3-16-77 F-22 488/489 F-37 replaced by F-22 (Internal 
FM change)

II Prior to 
5-10-77

F-37 Prior to
676

Returned to F-37

AECL HJ459 0-62.4 lb/ft3 9-16-77 F-37 849A/849B Installed for Phase II, back 
on FM Channel F-37

11 10-25-77 F-30 1164/1165 F-37 replaced by F-30



2-76

1052/js~50

Scanner No. S-37

Main Steam Orifice DP (Lo) Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

49282 0-3.5 psid 7-30-76 None - Inserted in L-37L

II 6-4-77 None - This calibration used for all 
tests

ll 12-8-77 None _



2-77

1052/JS-51

Scanner No. S-38

Main Water Orifice DP (Lo) Cell

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

49280 0-3.5 psid 8-4-76 None - Cell repaired & calibrated 
(Inserted in L-38L)

II 6-6-77 II
- This calibration used for al 

tests

11 10-20-77 F-n 1118/1119 F-ll placed on S-38

11 11-4-77 F-21 1280/1281 F-ll removed from S-38 and 
replaced by F-21

ll 11-9-77 None 1317/1318 F-21 removed, no replacement

11 12-7-77 None



1052/js-52

Scanner No. S-39

Bypass Steam Orifice DP (Lo) Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

49283 0-3.5 psid 7-30-76 None Inserted in L-39L

II 6-4-77 H This calibration used for all 
tests



2-79

l052/js-53

Scanner No. S-40

Bypass Water Orifice DP (Lo) Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

49281 0-3.5 psid 7-30-76 None Inserted in L-40L

II 6-6-77 ll This calibration used for all 
tests

ll 12-7-77 ll



2-80

1052/js-54

Scanner No. S-41 

Main Steam Pressure Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1106

18385 0-1500 psig 11-20-76 None Inserted in L-41

>1 2-15-77 ll

II 6-1-77 II This calibration used for all 
tests

II 12-6-77 ll



1052/js-55

Instrument

MFG Serial No. Span

Rosemount
1106

18386 0-1500 psig

Scanner No. S-42

Main Water Pressure Cell

Calibration Test No.
Date FM No. Before/After ____________ Consents

1-5-77 None Inserted in L-42

6-1-77 ll

6-10-77 II This calibration used for all 
tests

9-14-77 F-25 F-25 placed on S-42

12-6-77 F-25



2-82

1052/js-56

Scanner No. S-43 

Main Steam Orifice DP Cell (Hi)

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

12797 0-25 psid 8-2-76 None Inserted in L-37H

II 6-2-77 H This calibration used for all 
tests

(1 12-9-77 ll



1052/js-57

Scanner No. S-44 

Main Water Orifice DP Cell (Hi)

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

12794 0-25 psid 8-2-76 None Inserted in L-38M

l» 6-4-77 ll This calibration used for all 
tests

II 10-10-77 ll Cal check with air calibrator § 
zero static pressure

II 11-2-77 ll ll

ll 12-7-77 ll Post Test Cal showed bypass 
leakage

tl 12-19-77 II Post Test Cal w/o manifold no 
bypass leakage



1052/js-58

Scanner No. S-45

Bypass Steam Orifice DP Cell (Hi)

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

12793 0-25 psid 8-3-76 None Inserted in L-39H

6-3-76 This calibration used for all 
tests



2-35

1052/js-59

Scanner No. S-46

Bypass Water Orifice DP Cell (Hi)

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

12796 0-25 psid 8-2-76 None Inserted in L-40H

II 3-3-77 li Cal. done before securing wires 
at terminal board

11 3-3-77 ll Cal. done after securing wires 
at terminal board

11 6-3-77 ll This calibration used for all 
tests

II 12-7-77 li
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1052/js-60

Scanner No. S-47 

Bypass Steam Pressure Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1104

968 0-1500 psig 8-5-76 None Inserted in L-47

U 6-1-77 ll This calibration used for all 
tests

II 12-6-77 M



2-87

1052/js-61

Scanner No. S-48 

Bypass Water Pressure Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1104

971 0-1500 psig 8-6-76 None Inserted in L-48

ll 6-2-77 ll This calibration used for all 
tests

II 12-6-77 ll



2-88

1052/js-62

MFG

Instrument

Serial No. Span

Scanner No. S-53

Bypass Water Temperature

Calibration
Date FM No.

RID

Test No. 
Before/After Comments

Rosemount 104 88159 0-600°F

11

li

9- 27-76/ None
10- 9-76

6-6-77

12-12-77

Inserted in L-53

This calibration used for all 
tests



1052/js-63

Scanner No. S-54

Bypass Steam Temperature RID

MFG

Instrument

Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Conments

Rosemount 104 88160 0-600°F

li

9- 29-76/
10- 9-76

6-10-77

None

li

Inserted in L-54

This calibration used for all 
tests
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1052/JS-64

Scanner No. S-55 

Pump Suction Temperature RID

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Rosemount 104 88162 0-600°F 9- 29-76/
10- 9-76

None - Inserted in L-55

II 3-19-77 n - Ice point only

II 6-9-77 n - This calibration used for all 
tests

li 10-13-77 n - Ice point only

ii 10-31-77 n 1223/1224 RTD removed from Loop

ll 11-11-77 ii 1351/1352 RTD reinstalled & ice point 
checked

12-12-77



1052/js-65

IV>

VO

Scanner No. S-56 

Pump Discharge Temperature RTD

Instrument

MFG_______ Serial No. _________ Span
Calibration

Date
Test No.

FM No. Before/After Comments

Rosemount 104 14374 0-600°F 10-20-76/ None
10-28-76

Inserted in L-56

ll

II

3-19-77

6-3-77

12-13-77

Ice point only

This calibration used for all 
tests



1052/js-66

Scanner No. S-58

Main Water Orifice Temperature RTD

MFG

Instrument

Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Rosemount 104 88163 0-600°F

II

II

9- 29-76/
10- 9-76

3-19-77

6-6-77

None

ll

ll

Inserted in L-58

Ice point only

This calibration used for all 
tests



1052/js-67

Instrument

MFG_______ Serial No. _________ Span

Rosemount RTD 88158 0-600°F
104

II

Scanner No. S-59 

Main Steam Orifice RTD

Calibration
Date FM No.

Test No. 
Before/After Comments

9-29-76/ None Inserted in L-59
10-9-76

2-16-77 II Ice point only

3-19-77 II II

6-8-77 This calibration used for all 
tests



1052/js-68

Scanner No. S-60

Loop Flow Control Valve DP Cell

MFG

Instrument

Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

45516 0-200 psid

41

7-29-76

6-6-77

None

II

Inserted in L-60

This calibration used for all 
tests



1052/js-69

Scanner No. S-61

Pump Suction Inlet Leg to Flange DP Cell

Instrument

MFG Serial No- Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

47673 0-10 psid 7-29-76 F-25 - Inserted in L-61

11 3-26-77 F-25 -

II 6-3-77 F-25 - This calibration used for all 
tests

II 9-14-77 None 849A/849B F-25 removed from S-61



2-96

1052/js-7{)

Scanner No. S-62

Pacific-16 Pump DP Cell

Instrument

MFG Serial No. Span
Calibration 

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

45518 0-10 psid 7-29-76 None - Inserted in L-62

>1 6-7-77 II - This calibration used for all 
tests

II 10-19-77 ll 1116/1117 Removed, see note

Cell removed from S-62 installation on 10-19-77 for use on S-69. There was no replacement. Post Test Phase II 
calibration is found with S-69 sheet. (Note, however, the range was changed to 0-100 psid when moved to S-69).



2-97

1052/JS-71

Scanner No. S-64 

Blowdown Leg Pressure Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount 1106 18384 0-1500 psig 1-3-77 F-29 - Inserted in L-64

ti 2-24-77 F-29 -

ll 6-2-77 F-29 - This calibration used for al 
tests

li 11-9-77 F-39 1317/1318 F-29 removed, F-39 placed on 
S-64

It 12-6-77 F-39



2-98

1052/js-72

Scanner No. S-65 

High Pressure Drum Pressure Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount 1104 1035 0-1500 psig 12-6-76 - - Inserted :n L-65

It 3-14-77 F-30 462/463 S-65 placed on F-30

ll 6-2-77 F-30 - This calibration used 
tests

It 10-25-77 None 1164/1165 S-65 had F-30 removed

It 12-6-77 None
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1052/js-73

Scanner No. S-66

Test Pump Flange to Flange DP Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Rosemount
1151DP

45517 0-200 psid 7-29-76 F-38 - This calibration used for tests 
209-297 (Inserted in L-65)

u - F-28 -/209 F-38 removed and replaced by 
F-28 sometime in Dec 76

II 2-5-77 F-28 -

" -100 to +200 psid 2-5-77 F-28 297/298A Range changed to -100 to +200 
psid

II 3-26-77 F-28 -

II 5-25-77 F-28 843/844 F-28 replaced by F-39

II 6-6-77 F-39 - This calibration used for tests 
298A-1514

II 11-9-77 F-29 1317/1318 F-39 replaced by F-29

12-9-77 F-29



1052/js-74

Instrument

MFG Serial No. Span

Rosemount
1151DP

47674 D-25 psid

Scanner No. S-68

Pump Impeller DP Cell

Calibration 
Date FM No.

Test No. 
Before/After Comments

7-29-76 F-39 - Inserted in L-68

5-25-77 F-38 843/844 F-39 replaced by F-38 on S-68

6-7-77 F-38 - This calibration used for all 
tests

9-14-77 None 849A/849B F-38 removed from S-68 and not 
replaced

12-14-77 None



2-101

1072/js-75

Scanner No. S-69

Main Water Orifice Hi/Hi DP Cell

Instrument

MFG Serial No. Span
Calibration

Date FM No.
Test No. 

Before/After Comments

Barton 752 848 0-50 psid 2-9-77 None 304/305 S-69 added to main water orifice 
(L-38H)

II 6-7-77 ll - This calibration used for Tests 
305-894

II 9-14-77 F-38 849A/849B F-38 connected

Rosemount
1151DP

11968 0-100 psid 9-24-77 F-38 894/895 New Rosemount replaced Barton, 
New range 0-100 psid, this 
calibration used for tests 
895-1116

II 10-10-77 F-38 - Field Cal. using air calibrator

Rosemount
1151DP

45518 0-100 psid 10-19-77 F-38 1116/1117 New cell again, this calibration 
used for tests 1117-1514

II 11-2-77 F-38 - Field Cal. using air calibrator

II 12-19-77 * F-38 1514/- Cell showed zero shift after 
removal from loop





Appendix 2.3A 

ICCUP PROGRAM LISTING

2.3A-1





1

5

10

15

20

25

30

35

40

45

50

55

PROGRAM ICCUP 73/172 0PT=1 FTN 4.7*476 79/06/06. 15.31.23

C
C

100

101

102

103

104

105 
107 
C

218

50

220

51

INSTRUMENT CONVERSION CONSTANTS UPDATE PROGRAM (ICCUP)
CREATED 3/2/79

PROGRAM ICCUPI7APE3»TAPE4»QUTPUT.INPUT,TAPE6«0UTPUT,
*TAPES.TAPE12.TAPE13.TAPE14.TAPE15.TAPE16.TAPE 17.
♦ TAPE18.T APE19.TAPE20I

DIMENSION XI70)»R(7C.5).KCA(20).KP(lll.KDPI20)
DIMENSION KRTD120).KTM1201.KDD<20)«KT(20),KSM(20),KGD(20) 
DIMENSION KFPI20),2P(201,Z0P(201,2TM(20),ZOD(20).ZT(20),ZSMl20) 
DIMENSION C(7.70).ZGD(IO),0(4.9)
DIMENSION Vi4.70).S(4.40),PAC(9)
CALL C0NNEC(6LQUTPUT)
PRINT 100
FORMAT(2X,*hHICH KIND OF UPDATE IS THIS?*./)
PRINT 101
FORMATISX^P AND DP 2E«0*,16X.*- TYPE 1*)
PRINT 102
FORMAT(5X,*DA1LY P. DP AND G.O. UPDATE*.2X, *- TYPE 2*)
PRINT 103
FORMAT 15X.*GAMMA DENSITOMETER AIR/MATER - TYPE 3*)
PRINT 104
FORMAT(5X,*PRE—BLOMOOMN*.17X,*- TYPE 4*)
READ *.Mil
FORMAT(7X.90UTPUT IS TAPE19*.//)
FORMATI7X,*0UTPUT IS TAPE20*,//I 

READ TAPE3, TAPE4 - UPDATE TAPE4 WITH P AND OP ZEROS 
REMIND 3 
REMIND 4
READ(4,171) ZDATE.NDATE 
PRINT 218.ZDATE.NDATE
FORMAT(/.4X.*TAPE4 IS *,A4.I5,/////////>
READ(4,») NTCA.IKCA(I),I“1,NTCA)
READ(4,*) NP.(KPII),I>1.NP)
READ(4,*) NOP.(KDP(I)»I=1,NDP)
READ(4,*) NRTD.(KRTDIl),I»1.NRTDI 
READI4.*) NTM.IKTM(I),I>1,NTN)
READ(4**) NDD, (KDD(I),I=»1,NDD)
READ(4,*) NT*(KT(I),1=1.NT)
READI4,*) NSM.lKSMtI).1=l.NSM)
REA0(4,*) NGD.(KGD(1),I»1,NG0I 
REA0(4,*) (KFP(I),I>1,7)
READI4,*) (ZPII).I“1»NPI 
READ(4,*) (ZDPII),I“1,NDP)
READI4.*) IZTMII).I*1»NTM)
READ(4,*) (ZDD(I),I=1,N0D)
READ(4,*) IZT(I),I-1,NTI 
READ(4,*I (ZSM(I).I«1.NSM).ZNF 
IF(NDATE.LT.567) GOTO 50 
READ 14,*) IZGDd ),I=1.NGD)
CONTINUE
N=68
IF (NDP.EC.19) N=69
DO 220 1=1,N
READ(4.*) (CIJ.I),3=1,7)
CONTINUE
M10=3
READ(3,51J TEST 
FORMAT(AS)

000100
000110
000120
000130
000140
000150
000160
000170
000180
000190
000200
000210
000220
000230
000240
000250
000260
000270
000280
000290
000300
000310
000320
000330
000340
000350
000360
000370
000380
000390
000400
000410
000420
000430
000440
000450
000460
000470
000480
000490
000500
000510
000520
000530
000540
000550
000560
000570
000580
000590
000600
000610
000620
000630
000640
000650
000660

PAGE 1
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115

120

125

130

135

140

145

150

155

160

165

170

PROGRAM ICCUP li/112 OPT=1 FIN 4.7+476 79/06/06. 15.31.23 PAGE

PRINT lOlC.K.X(K)
400 CONTINUE

DO 500 1=1,NDP 
K=KDP(I)
ZDPII)=X(K)
PRINT lOIC.K.XIK)

500 CONTINUE
1000 FORMAT(10X,*SCR NO.*,1OX,*CELL ZERO*,/)
1010 FORMAT(13X,I2,13X,F7.3)
1002 FORMAT(2X,*CE-EPR1 TKO PHASE PUMP PERFORMANCE PROGRAM*,/) 
1006 FORMAT(2X,*PRESSURE AND OP CELL ZERO SHIFTS*,/)

PRINT 1599
1599 FORMAT!////////////////)

IF1M11.EQ.1) GOTO 1 
1FIM11.EC.2) GOTO 2 

C 
C
C CALCULATE COLD GO CONSTANTS AND UPDATE TAPE4 

PRINT 1002 
PRINT 1012 
00 603 H*1,4 
L=L1414 
REMIND L 
REAOIL.Sl) TEST 
REAOIL,*) ITEST 
READCL,*) 1LAB 
REAOIL,*) IHFLO.lFLOk 
REAOIL,*) ISFLC.IFLOS 
REAOIL,*) P.VF.C.PSO 
REAOIL,*) PABS.TBAR 
P3»PABS
PABS=I1.—.000622*1TBAR-22))*PABS
PABS»PABS*1.9999924—1.811241E—4*TBAR*2.075103E-8*TBAR*TBAR) 
PABS=PABS—.2 
PABS«.0193367617*PABS 
P*P+PABS 
00 1351 IJ'l,5 
REAOIL,1161) XTM 
REAOIL,1161) 002 
REAOIL,1161) 004 
REAOIL,1161) 003 
REAOIL,1161) 005 

1161 F0RMATIA10)
DO 1401 1*1,14 
IFII.GT.1) GO TO 1301
REAOIL.1251) ZER.Rll.IJl,R(2.1J).RI3,IJJ,RI4,1J)

1251 FORMAT 15F9.6)
J*5
MJ=J+4 
GO TO 1401

1301 REA0IL.1251) IRIK.IJ),X=J,MJ)
J=MJ *1 
MJ*J+4

1401 CONTINUE
ZER=ZER*1000.
DO 1501 1=1,N 
R1I,IJ)*RII,IJ)*1000.—ZER

001240
001250
001260
001270
001280
001290
001300
001310
001320
001330
001340
001350
001360
001370
001380
001390
001400
001410
001420
001430
001440
001450
001460
001470
001480
001490
001500
001510
001520
001530
001540
001550
001560
001570
001580
001590
001600
001610
001620
001630
001640
001650
001660
001670
001680
001690
001700
001710
001720
001730
001740
001750
001760
001770
001780
001790
001800

3
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PROGRAM ICCUP 73/172 OPT=1 PAGE 6FIN 4.7+476 79/06/06.

2301 
2303
2302 
1024

1012
1014

1016

159 8

1511

1502

1504

1503
1505
C

2310

1506

•»I2,*/*tI2«*/*tI2,

C( lfK)=C(2,K)*SI3,Kl+ALOG(YO,K)-Cl3fK)I 
PRINT 1016»K*CU»K),C(2'K).C(3.K),C(4,K)
CONTINUE 
CCNT INUE
FORMATI4X,*TAPE*»12«* IS TEST *tI4,* DATA 

** TIME*,I5i//1
FORMAT(/,2X,*AIR-WATER CALIBRATION FOR GAMMA DENSITOMETERS*,/) 
FORMAT 12X,*SCR NO.*,6X,*C(1 ,K)*,8X,*C(2,K)*,8X,*C(3,K)*,8X, 

**CI4,K)*,/)
FORMAT(5X,I2,4X,E13.6,1X,E13.6,1X,E13.6,1X,E13.6)
PRINT 4017
FORMAT I//////////////)
PRINT 1511
FORMATI5X,*RECALCULATEC BASE DENSITIES*,/)
PRINT 15C2

002880
002890
002900
002910
002920
002930
002940
002950
002960
002970
002980
0C2990
003000
003010
003020

FORMAT(5X,*SCR*,4X,*TAPE15*»2X»*TAPE16*,2X,*TAPE17*,2X,*TAPE18*,/1003030
DO 1503 I>1,NG0 
K-KGOII)
00 1504 0*1.4
DIJ,I)*< Cll,X)—AL0GIY1J,K)-CI3.X)))/Ci2,K > 
CONTINUE
0(2.I)*0I2,1)-C(4,K)
0(4,I)*D(4,I)—C(4,K)
PRINT 1505.K,0(1,1),0(2,1),0(3,1),014,1) 
CONTINUE
FORMAT(5X,I3,2X,4F8.3)

SETUP VOLTAGES ANO DENSITIES FOR AECL BASE CAL 
00 2310 1*34,36 
S(4,I)*S(3,1)
S(3,I)*S(1,1)
Y(4,I)*Y(3,1)
Y13,I)*Y(1,1)
CONTINUE 
PRINT 1598
FORMAT(IX,//////////)
IF(N11.EQ.3) GOTO 1
NRITE(19,6001) ITEST1,IM01,1 DAY1,1YR1,ITIME1 
WRITE!19,6002) NTCA,(KCA(II,I*1,NTCA)
WRITE(19,6003) NP,(KP(I),1*1,NP)
WRITE!19,6004) NDP,(KOP(I),1*1,N0P)
WRITE!19,6005) NRTO,(KRTD(I),I*1,NRT0)
WRITE! 19,6006) NTM, IKTMI ),I-1,MM)
WRITE!19,6007) NOO,(KDDI I),1-1,NOD)
WRITE!19,6008) NT,(KT(I),1*1,NT)
WRITE!19,6009) NSM,(KSMII),1*1,NStt)
WRITE!19,6010) NGO,IKGD(I),I*1,NGD)
WRITE(19,6011) IKFP(I),1*1,7)

(ZP(I),I«1,NP)
(ZOP(I),1*1,9)
(ZOP!I),I*10,18)
WRITE(19,6013) ZDPI19)
(ZTM(11,1*1,NTM)
(ZDD(II,1*1,NOOI 
(ZT!I),1=1,NT) 
iZSM(I),I*l,NSM).ZMF

WRITE!19,6012) 
WRITE(19,6012) 
WRITE)19,6012) 
IF (NOP.EC.19) 
WRITE!19,6014) 
WRITE(19,6015) 
WRITE(19,6015) 
WRITE(19,6016)
IF(N0ATE.LT.567) GOTC 771 
WRITE!19,6017) (ZG0(I),1*1,6)

003040
003050
003070
003080
003090
003100
003110
003120
003130
003140
003150
003160
003170
003180
003190
003200
003210
003220
003230
003240
003250
003260
003270
003280
003290
003300
003310
003320
003330
003340
003350
003360
003370
003380
003390
003400
003410
0O3420
003430
003440
003450

15.31.23

203006



345

3 5C

355

360

365

370

375

380

385
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395

PROGRAM ICCUP 73/172 GPT=i FIN 4.7+476 79/06/06. 15.31.23 PAGE 7

WRITE!19.6018) (ZGD(Ii>1= 7.9)
771 CONTINUE 

N—68
IF < NDP.EQ.19) N=69 
DO 701 1=1,N
WRITE!19,6019) (C1J,I)•J=1,4)
WRITE!19,6020) iCiJ , I) .0=5,7)

701 CONTINUE
6001 FORMAT I*ZERO*,14,IX,12,*/*,12,*/*,12,15)
6002 FORMAT!7X,I2,13I3)
6003 FORMATI7X,12,913)
6004 FORMAT(7X,12,1913)
6005 FORMAT (7X,12.613)
6006 F0RMATI7X,12,113)
6007 F0RMAT(7X,12,413)
6008 FORMAT(7X,12*413)
6009 FORMAT!7X,I2,1I3)
6010 FORNATiTX,12,913)
6011 FORMAT(7X,12,613)
6012 FORMAT C 3X»9F7.3)
6013 FORMAT(3X,F7.3)
6014 FORMAT!2X,F6.3)
6015 FORMAT(lX.4F7.3)
6016 FORMAT IIX,2F7.3)
6017 FORMAT{6E12.6I
6018 FORMAT(3F4.1)
6019 FORMAT(7X,4E13»61
6020 FORMAT(2X,3E13a6)
C
C PRE-BLOMDOHN P ANO OP ZEROES 

Ml 0=5 
REMIND 5 
READI5,51I TEST 
REA0C5,*) ITEST 
ITEST1-ITEST 
READ 15,*) ILAB 
READI5.4) IWFLO.IFLOW 
READ(5,*I ISFLC.IFLOS 
READ 15,*I P.VF.C.PSO 
READ15.4) PABS.TBAR 
00 1135 1J-1.5 
READ 15,117) TM.TMl 
REA0I5.116) 002 
READ!5,116) 004 
REA0t5,1161 DQ3 
READ15,116) 005 
DO 1140 1=1,14 
IFII.GT.D GO TO 1130
READ(5,125) 2ER,R!1,IJ),RI2,IJ),RI3.1J),RI4,IJ) 
J=5
MJ=J+4 
GO TO 1140

1130 READI5,125) IRIK,1J).K=J,MJ)
J=MJ+1
MJ=J+4

1140 CONTINUE
ZER=ZER*1000.

003460 
003470 
003480 
003490 
003500 
003510 
003520 
003530 
003540 
003550 
003560 
003570 
003580 
003590 
003600 
003610 
003620 
003630 
003640 
003650 
003660 
003670 
003680 
003690 
003700 
003710 
003720 
003 730 
003740 
003750 
003760 
003770 
003780 
003790 
003800 
003810 
003820 
003830 
003840 
003850 
003860 
003870 
003880 
003890 
003900 
003910 
003920 
003930 
003940 
003950 
OO3960 
003970 
003980 
003990 
004000 
004010 
004020

203007



400

405

410

415

420

425

430

435

440

445

450

455

PROGRAM ICCUP 73/172 0PT=1 FtN 4.7*476 79/06/06- 15.31.23 PAGE

1150
1135

1210
1200

1300

1400

1500

1600
C
C
C UP

00 1150 1=1,N 004030
R(I,IJ»=RII,1J1*1000.-ZER 004040
X<I)=0. 004050

CONTINUE 004060
CONTINUE 004070

00 1200 IJ-1,5 004030
00 1210 I«1,N 004090
X(II-X(1 l+R 1111J) 004100

CONTINUE 004110
CONTINUE 004120

00 1300 J* 1»N 004130
XIJl=X(JI/5. 004140

CONTINUE 004150
ITIME*ILAB/1000000 004160
IDATE=ILAB-ITIME*1000000 004170
IMO=IDATE/lOOOO 004180
IDAY * 1IDATE—IMO*!0000)/100 004190
IYR»IDATE-10000*IMO-lOO*!DAY 004200
PRINT 1002 004210
PRINT 1024*M10«ITEST »IMOtIDAYtIVRtITIME 004220
IM01=IH0 004230
IDAY1-I0AV 004240
IYR1-I YR 004250
ITIME1-ITIME 004260
PRINT 1006 004270
PRINT 105 004280
PRINT 1000 004290
DO 1400 I-1»NP 004300
K«KP(I> 004310
ZPCII-XIK) 004320
PRINT lOlO.R.XIKl 004330

CONTINUE 004340
DO 1500 I«1,N0P 004350
K»KOP(II 004360
ZDPIII-XIKI 004370
PRINT lOlOtK.XIK) 004380

CONTINUE 004390
PRINT 160C 004400
FORMATI////////////////////////////1 004410

004420
004430

IATE N.I. GO CONSTANTS NITH HOT PRE—8L0MD0HN GD CHECK 004440
REMIND 12 004450
REMIND 13 004460
REMIND 14 004470
PRINT 1002 004480
PRINT 4012 004490
DO 4603 Ll*l»3 004500
L-L1411 004510
REAOIL,51) TEST 004520
READIL,*) ITEST 004530
READIL,*) 1LAS 004540
REAOIL,*! iNFLC.IFLCt. 004550
REAOIL,*) ISFLO,IFLCS 004560
REAOIL,*) P.VF.C.PSO 004570
READIL,*) PABS.TBAR 004580
P3-PABS 004590

203008



460

465

470

475

480

485

490

495

500

505

510

PROGRAM ICCUP 73/172 CPT=I fIN 4.7+476 79/06/06. 15.31.23 PAGE 9

PABS=(1.-.000622*1TBAR-22J)*PABS 004606
PABS=PABS*I.9999924-1.81124lE-4*TBAR+2.075103E-8*TBAR*TBAR) 004610
PABS=PA3S-.2 004620
PABS=.0153367617*PAB S 004630
P=P+PABS 004640
DO 4135 IJ=1< 5 004650
R EAD(L14116) XTM 004660
IF1L1.GT.1) GCTO 4650 004670
IFdJ.GT.ll GOTO 4650 004680
ITN=ITEST 004690
XTT=XTM 004700

4650 READIL,4116) DQ2 004710
READIL,41161 DC4 004720
READIL,4116) DG3 004730
REAOIL,4116) CC5 004740

4116 FORMAT(AID) 004750
DO 4140 1=1,14 004760
IFll.GT.ll GO TO 4130 004770
REAOIL,4125) ZER,RI1,1J),RI2,1J1,RI3,IJ),RI4,IJ) 004780

4125 FORMATI5F9.6) 004790
J=5 004800
NJ*J+4 004810
GO TO 4140 004820

4130 REAOIL,125) IRIK.IJ),K=J,MJ) 004830
J=MJ4l 004840
MJ=J*4 004850

4140 CONTINUE 004860
ZER=ZER*1000. 004870
00 4150 1=1,N 004880
R11, IJ »=RI I, IJmOOO.-ZER 004890
XII1-0. 004900

4150 CONTINUE 004910
4135 CONTINUE 004920

00 4200 IJ=1,5 004930
00 4210 1=1,N 004940
XII)=XI1)*RII,1J) 004950

4210 CONTINUE 004960
4200 CONTINUE 004970

DO 4300 J*1,N 004980
IF1L1.LT.3) GOTO 4290 004990
IFIJ.GT.33-AN0.J-LT.37) GOTO 4300 005000

4290 YILl, J1= XI Jl /5. 005010
4300 CONTINUE 005020

T3^rin,131/10. 005030
IFIT3-LT.-2.651 GOTO 252 005040
IFIT3-GT-20.) GOTO 292 005050
E1=1000*IT3*2.6621) 005060
T3=-0242*EI 005070

278 T=l. 005080
EL=0. 005090
00 283 J=l,9 005100
EL=EL*PACIJ)*T 005110
T=T*T3 005120

283 CONTINUE 005130
EL=EL*125.*EXP1-.5*111 ITS-127.)/65.1**21)) 005140
IFIABS1EI—EL).LT.l.) GOTO 288 005150
T3=T3+.0242*1El-ELJ 005160

203009
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630

63S

640

645

650

655

660

665

670

675

680

PROGRAM ICCUP 73/172 0PT=1 FTM 4.74476 79/06/06. 15.31.23 PAGE 12

PRINT 4017 006270
PRINT 5013 006280

5013 FORMATI5X,*SCR6,4X,*TAPE124,2X,*TAPE13*,2X**TAPE 14*,/) 006290
00 6503 1*1,NGO 006300
K»KGD«I) 006310
IFtK.GT.25) GOTO 6503 006320
00 6504 J*l,3 006330
OfJ,I)*(Ctl,K|-ALCG(TiU,KI-C(3,Ki1l/Ct2,K) 006340

6504 CONTINUE 006350
PRINT 6505,K,0(1,I),012,I),013.1) 006360

6505 FORNATt5X,!3,2X,3F8.3> 006370
6503 CONTINUE 006380

PRINT 1598 006390
PRINT 1601 006400

1601 FORMAT!///////✓//) 006410
PRINT 1002 006420
PRINT 1602 006430

1602 FORMATt/,2X,*PRE-BLOMOOHN UPDATE FOR AECL GAMMA DENS1T0METBIS*,/) 006440
PRINT 4019 006450
PRINT 6521 006460
DO 6540 1*1,NGO 006470
K*KGDtI) 006480
lFfK.LT.25) GOTO 6540 006490
PRINT 6522,K,Sfl.K),St2,K),Sf3,K).St4.K),yfl.K),VI2,K),Yf3,K),rt4,006500

*K) 006510
654C CONTINUE 006520

PRINT 4017 006530
6521 F0RMAT!5X,*SCR*»2X,2f2X,*TAPE12*,2X,*TAPE13*,2X,*T APE15*,2X,*T APE1006540

*7*),/) 006550
6522 FORMAT!5X,I3,2X,8I1X,F7.3)) 006560

PRINT 4015 006570
00 6530 1*1,NGO 006580
K*KGOtI) 006590
IFfK.LT.25) GOTO 6530 006600
Ml 3*0 006610
Pl*l 006620
P2*-TI4,K)*.00001 006630
M6*l 006640
M7-1001 006650
DO 6580 M8*l,10 006660
DO 6581 M9*M6»M7 006670
T-P24fM9-l)*Pl 006680
Fl*ALOGf tVf3,K)*T)/tVf4,K)4T))/fSt4,K)—S(3,K) ) 006690
F2*AL0GIfYfl,K)4T)/ITI2,K)4T))/(S(2,K)-SCl.K)) 006700
F4-tFl*F2)/2. 006710
F5-SQRTI IFl-F4)**24fF2-F4)**2) 006720
IFIM9.LT.2) GOTO 6582 006730
IF!F5.LT.A6) GCTO 6582 006740
M1-N9-2 006750
GOTO 6585 006760

6582 A6-F5 006770
6581 CONTINUE 006780
6585 P2*P2+M1*P1 006790

M13*M13*M1 006800
P1*P1/10 006810
M7*20 006820
M6*l 006830

203012



685

690

695

700

705

710

715

720

725

730

735

7*0

PROGRAM ICCUP 73/172 0PT=1 FTN *-7**76 79/0o/06. 15.31.23 PAGE

658 C

653C

6502

CONTINUE 0068*0
CI3,K1=-P2 006850
IF(M13.EC.0.OR.M13.GT.950J C(3,KI=0. 006860
CI2.KJ*F* 006870
IFIM13.EC.0.OR.M13.GT.950) C( 2,K>=AL0Gl V( l.K) / Y( 2 , Kl)/< S (2 ,K)-S U ,0 06880 

*K)) 006890
C(l.K)=C(2»K)*S<2*K)+ALOGIY(2.K1—C(3.K)i 006900
PRINT 4016.K,Cll.K).CI2.K).C<3«K),C(*.K) 006910
CONTINUE 006920
PRINT 1511 006930
PRINT 6502 0069*0
FORMATI5X»*SCR*.*X»*TAPE12*»2A»*TAPE13* »2)(»*TAPE15*«2X»*TAPE1/*./J006950 
00 6563 1=1.NGO 006960
K=KG0II) 006970
IF(K.ET.25) GOTO 6563 006980
DO 656* J=l.* 006990
1FIJ.LT.3) GOTC 6565 007000
DU. I ) = (CI2.K )*SI*.K)*ALOG( Tl *.K)—Cl 3,K))-AL0G( VI J.K)-CI3,KI 11/CI2007010

6565
656*

6563

*.K)
GOTO 656*
01J.I)=(CIl.Ki-AL0GIYIJ(KI-CI3»K)))/CI2,KI 
CONTINUE
PRINT 1505.K.Ell,11.012.1).013,I).0«*,I)
CONTINUE
GOTO 1
CONTINUE

C UPDATE GD CONSTANTS NITH NOT GD CHECK 
C USE AVG 2

REMIND 13 
REMIND 1*
PRINT 1002 
PRINT 5012 
DO 5603 1.1=1,2 
L=U*12
REAOIL.Sl) TEST 
REAOIL,*) ITEST 
REAOIL,*) ILAfi 
REAOIL.*) IMFLO.IFLOh 
READIL.*) ISFLC.IFLOS 
REAOIL.*) P.VF.C.PSO 
REAOIL.*) PABS.TBAR 
P3=PABS
PABS=t1.—.000622*1TBAR-22)I*PABS
PABS=PABS*I.999992*-1.B112*1E—**TBAR-*2.075103E—8*TBAR*TBARI
PABS=PAB S—.2
PABS=.0193367617*PABS
P=P+PABS
DO 5135 IJ*1,5
REAOIL,*116) XTM
1FIL1.GT.1I GOTO 5650
IFIIJ.GT.1) GOTO 5650
ITN=ITEST
XTT=XTM

5650 READIL,*116) CC2 
READIL,*116) OC*
READIL,*116) 003

007020
007030
0070*0
007050
007060
007070
007080
007090
007100
007110
007120
007130
007140
007150
007160
007170
007180
007190
007200
007210
007220
007230
0072*0
007250
007260
007270
007280
007290
007300
007310
007320
007330
0073*0
007350
007360
007370
007380
007390
007*00

203013
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PROGRAM ICCUP 73/172 GPT=1 FTN 4.7*476 79/06/06. IS.31.23 PAGE 16

K*KGO(I) 008510
00 7504 J=l,2 008520
DU, I)=(C(l,KI-ALOGIYI J,Kl-CI3.Kn)/C12,K) 008530

7504 CONTINUE 008540
860 PRINT 75C7.K.0(1.1),0(2,1) 008550

7503 CONTINUE 008560
7506 FORMATI5X »*SCR*,4X,*TAPE13*,2X »*TAPE14*,/) 008570
7507 FORMAT(5X,I3<2X,2F8.3) 008580

PRINT 1506 008590
865 1 CONTINUE 008600

WRITE(20,6001 ) ITEST1, IMOl, IDAY 1,1VR l.ITI ME 1 008610
WRITE!20,6002) NTCA,(KCA(I),1=1,NTCA) 008620
WRITE(20,6003) NP,(KP(I),I«1,NP) 008630
WRITE(20,6004) NOP,(K0P(I),I=1,6CP) 008640

870 WRITE!20,6005) NRTO,(KRTDdI,1*1,NRTO) 008650
WRITE(20,6006) NTM,IKTM(I),1*1,NTM) 008660
WRITE(20,6007) NOD,(K00(I),1*1,N00) 008670
WRIT£(20,6008) NT,(KT(I),I*l.NT) 008680
WRITE(20*6009) NSM,(KSMII),1*1,NSM) 008690

875 WRITE!20,6010) NGO,IKGDI1),1*1,NGO) 008700
WRITE(20,6011) (KFP(I),1*1,7) 008710
WRITE(20,6012) (ZP(1),1*1,NP) 008720
WRITE(20,6012) (ZOP(I),1*1,9) 008730
WRITE(20,6012) (ZOP(I),1*10,IB) 008740

880 IF (NDP.E0.19) WRITE(20,6013) ZDPI19) 008750
WRITE(20,6014) (ZTM(I),1*1,NTM) 008760
WRITE(20,6015) (ZDD(I),1*1,NOO) 008770
WRITE(20,6015) (ZT(I),I*1,NT) 008780
WRITE(20,6016) (ZSM(I),I*1,NSM>,ZMF 008790

885 IF(NDATE.LT.567) GOTO 7711 008800
WRITE(20,6017) (ZGO(I),1*1,6) 008810
WRITE(20,6018) (ZGO(I),1*7,9) 008820

7711 CONTINUE 008830
N*68 008840

890 IF (NOP.EO.19) N-69 008850
00 7701 1*1,N 008860
WRITE(20,6019) (C(J,I),J*1,4) 008870
WRITE(20,6020) 1C(J.I),J=5,7) 008880

7701 CONTINUE 008890
895 STOP 008900

END 008910

SYMBOLIC REFERENCE MAP IR=11

ENTRY POINTS 
35174 ICCUP

45657 C REAL ARRAY
4424C 0Q2 REAL
44241 004 REAL
44265 El REAL
44314 FI REAL

VARIABLES SN TYPE RELOCATION
44321 A6 REAL
46643 D REAL ARRAY
44242 003 REAL
44243 005 REAL
44267 EL REAL

203016



PAGE 17PROGRAM ICCUP 73/172 OP T= 1 FTN 4. 7+476 79/06/06 . 15.31.23

VARIABLES SN TYPE RELOCATION
44315 F2 REAL 44316 F3 REAL
44317 F4 REAL 4432C F5 REAL
44202 I INTEGER 44250 IDATE INTEGER
44252 IDAY INTEGER 44255 IDAY1 INTEGER
44226 I FLOS INTEGER 44224 I FLOW INTEGER
44235 IJ INTEGER 44222 I LAB INTEGER
44251 1 MO INT EGER 44254 IMOl INTEGER
44225 ISFLO INTEGER 44220 ITEST INTEGER
44221 I7EST1 INTEGER 44247 ITIME INTEGER
44257 I TIMEl INTEGER 44305 ITN INTEGER
44223 IWFLO INTEGER 44253 IYR INTEGER
44256 I YR1 INTEGER 44215 J INTEGER
44300 Jl INTEGER 44301 J2 INTEGER
44302 J3 INTEGER 44246 K INTEGER
45170 KCA INTEGER ARRAY 45323 KOO INTEGER ARRAY
45227 KDP INTEGER ARRAY 45443 KFP INTEGER ARRAY
45417 KGD INTEGER ARRAY 45214 KP INTEGER ARRAY
45253 KRTD INTEGER ARRAY 45373 KSM INTEGER ARRAY
45347 KT INTEGER ARRAY 45277 KTM INTEGER ARRAY
44241 L INTEGER 44260 LI INTEGER
442TO M INTEGER 44245 MJ INTEGER
44322 Ml INTEGER 44216 M10 INTEGER
44176 Mil INTEGER 44307 M13 INTE6ER
44310 M6 INTEGER 44311 H7 INTEGER
44312 M8 INTEGER 44313 M9 INTEGER
44214 N INTEGER 4420C NDATE INTEGER
44207 NOO INTEGER 44204 NOP INTEGER
44212 NGO INTEGER 44203 NP INTEGER
44205 NRTO INTEGER 44211 NSM INTEGER
44210 NT INTEGER 44201 NTCA INTEGER
44206 NTM INT EGER 44227 P REAL
44233 MASS REAL 47577 PAC REAL ARRAY
44232 PSD REAL 44276 PI REAL
44277 P2 REAL 44262 P3 REAL
44231 0 REAL 44432 R REAL ARRAY
47337 s REAL ARRAY 44266 7 REAL
44234 TBAR REAL 44217 TEST REAL
44236 TN REAL 44237 TNI REAL
44272 T1 REAL 44271 T2 REAL
44264 T3 REAL 44273 T4 REAL
44303 V REAL 44230 VF REAL
44274 VI REAL 44275 V2 REAL
44304 V3 REAL 44323 V4 REAL
44324 X REAL ARRAY 44263 XTM REAL
44306 XTT REAL 4*707 Y REAL ARRAY
44177 ZDATE REAL 45563 ZDD REAL ARRAY
45513 ZOP REAL ARRAY 44244 ZER REAL
4*631 ZGC REAL ARRAY 44213 ZMF REAL
45467 ZP REAL ARRAY 45633 2SM REAL ARRAY
45607 ZT REAL AMI AY 45537 ZTM REAL ARRAY

FILE NAMES MODE
6204 INPUT FREE 4130 OUTPUT FNT 12334 TAPE12 14410 TAPE13

1*4*4 TAPE14 20540 TAPE15 22614 TAPE 16 24670 TAPE17
26744 T APE18 31C20 TAPE19 FMT 33074 TAPE20 FMT 0 TAPES MIXED

2054 TAPE4 MIXED 10260 TAPES MIXED 4130 TAPE6

203011



PROGRAM ICCUP 73/172 CPT=l

EXTERNALS TYPE ARCS
ALOG REAL 1 LIBRARY CCNNEC
EXP REAL 1 LIBRARY SORT
VPT1 REAL 2 VPT2

INLINE FUNCTIONS TYPE ARCS
ABS REAL 1 INTRIN

STATEMENT LABELS
411T2 1 40355 2
41641 51 FMT 41374 100 FMT
41414 102 FMT 41425 103 FMT
41447 105 FMT 41453 107 FMT
41737 117 FMT 41752 125 FMT

0 135 35475 140
41701 171 FMT 36015 178
36045 IBS 36050 192

0 210 41474 218 FMT
37320 278 0 283
37353 292 0 300

0 500 40557 578
40607 588 40612 592

0 601 0 602
0 604 36372 605
0 701 36644 771

42025 1002 FMT 42034 1006 FMT
42317 1012 FMT 42326 1014 FMT
42306 1024 FMT 36745 1130
36760 1140 0 1150

0 1200 0 1210
0 1300 35722 1301
0 1400 35735 1401
0 1501 42364 1502 FMT
0 1504 42403 1505 FMT

42354 1511 FMT 42346 1598 FMT
43021 1600 FNT 43367 1601 FMT
42216 1605 FMT 42202 1606 FMT

0 2101 36413 2301
0 2303 0 2310

42260 3021 FMT 0 3022
43256 4012 FMT 43265 4013 FMT
43300 4015 FMT 43310 4016 FMT
43317 4019 FMT 43231 4021 FMT
43132 4116 FMT 43145 4125 FMT

0 4135 37232 4140
0 4200 0 4210

37302 4290 37304 4300
0 4602 0 4603

37403 4970 36100 4971
43341 5013 FMT 43677 5021 FMT
40464 5130 0 5135

0 5150 0 5200
41106 5220 41117 5225

0 5300 0 5601
0 5603 40434 565 0

42566 6001 FMT 42573 6002 FMT
42600 6004 FMT 42603 6005 FMT

FTN 4.7+476 79/06/Ob. 15.31.23 PAGE 18

1
REAL 1 LIBRARY
REAL 2

35371 50
41404 101 FMT
41436 104 FMT
41735 116 FMT
3 546 2 130

0 150
0 183
0 200
0 220

37350 288
0 400
0 583

36232 600
0 603

36265 606
42015 1000 FMT
42022 1010 FMT
42336 1016 FMT

0 1135
42153 1161 FMT
42166 1251 FMT

0 1351
0 1500
0 1503

42411 1506 FMT
42045 1599 FMT
43400 1602 FNT

0 2001
0 2302
0 3001

42270 3023 FMT
43273 4014 FMT
43315 4017 FMT
43240 4022 FMT
37217 4130

0 4150
40014 4230
37571 4601
37167 4650
43723 5012 FMT
43705 5022 FMT
40477 5140

0 5210
0 5230
0 5602

40642 5970
42576 6003 FMT
42605 6006 FMT

INACTIVE

203018



PAGE 19PROGRAM ICCUP 73/172 OPT=l FTN 4.7+476 79/06/06. 15.31.23

STATEMENT LABELS
42607 6007 iFMT 42611 6008 FMT 42613 6009 FMT
42615 6010 {FMT 42617 6011 FMT 42621 6012 FMT
42623 6013 FMT 42625 6014 FMT 4262 7 6015 FMT
42631 6016 iFMT 42633 6017 FMT 42635 6016 FMT
42637 6019 FMT 42641 6020 FMT 43470 6502 FMT
40060 6503 0 6504 43356 6505 FMT
43434 6521 FMT 43444 6522 FMT 40264 6530
40122 6540 40351 6563 40336 6564
40324 6565 0 6580 0 6581
40204 65B2 40210 6585 0 7503

0 7504 43745 7506 FMT 43752 7507 FMT
0 7701 41322 7711 37414 41000

36111 41111 37535 41160 37553 41180
37641 41400 0 41780 0 41781
37733 41782 37737 41785 40653 51000
40767 51160 41005 51180 0 51400

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
35376 220 * 1 52 54 118 EXT REFS
35430 135 • IJ 66 90 66B EXT REFS NOT INNER
35443 140 • I 74 84 356 EXT REFS
35506 150 1 86 89 46 OPT
35517 200 * IJ 91 95 146 NOT INNER
35525 210 I 92 94 36 OPT
35536 300 J 96 98 38 OPT
35572 400 ♦ I 112 116 126 EXT REFS
35605 500 * I 117 121 126 EXT REFS
35631 603 « LI 135 261 4546 EXT REFS NOT INNER
35670 1351 • IJ 151 174 666 EXT REFS NOT INNER
35703 1401 • I 158 168 356 EXT REFS
35746 1501 I 170 173 48 OPT
35757 2001 * IJ 175 179 146 NOT INNER
35765 2101 I 176 178 36 OPT
36000 3001 J 180 182 36 OPT
36022 183 J 193 196 56 OPT
36054 602 I 203 206 56 OPT
36206 601 * J 236 243 246 EXT REFS
36252 604 J 246 253 126 OPT
36311 3022 * I 264 267 166 EXT REFS
36334 2303 • I 273 288 736 EXT REFS
36436 1503 « I 302 310 378 EXT REFS NOT INNER
36441 1504 * J 304 306 146 EXT REFS
36503 2310 1 313 318 56 OPT
36651 701 * I 347 350 178 EXT REFS
36713 1135 ♦ IJ 383 404 666 EXT REFS NOT INNER
36726 1140 ♦ I 389 398 356 EXT REFS
36771 1150 I 400 403 46 OPT
37002 1200 * IJ 405 409 146 NCT INNER
37010 1210 I 406 408 36 OPT
37021 1300 J 410 412 36 OPT
37057 1400 * I 427 431 126 EXT REFS
37072 1500 * I 432 436 126 EXT REFS
37121 4603 * LI 447 569 4726 EXT REFS NOT INNER

37156 4135 * IJ 462 489 756 EXT REFS NOT INNER

37200 4140 * I 473 483 356 EXT REFS
37243 4150 I 485 488 48 OPT
37254 4200 * IJ 490 494 14B NET INNER

203019



PROGRAM ICCUP 73/172 OPT=l FTN A.7*476 79/06/06. 15.31.23 PAGE

LOOPS LABEL INDEX FROM-TC LENGTH PROPERTIES
ZIZbZ 4210 I 491 493 36 OPT
37276 4300 J 495 499 10 B OPT
37325 2B3 J 507 510 56 OPT
37357 4602 1 517 520 5B OPT
37507 4601 * J 546 562 658 EXT REFS
37621 41400 * I 573 578 23 B EXT REFS
37651 4230 * I 583 617 146B EXT REFS NOT INNER
37663 41780 4 MB 59C 609 66B EXT REFS NCT INNER
37665 41781 4 M9 591 603 52 B EXT REFS EXITS
60030 6503 4 I 631 639 33B EXT REFS NOT INNER
60035 6504 4 J 634 636 14B EXT REFS
60100 6540 4 I 648 653 25B EXT REFS
60132 6530 4 I 659 693 135B EXT REFS NOT INNER
60165 6560 4 MS 667 685 558 EXT REFS NOT INNER
60167 6581 4 M9 668 679 41B EXT REFS EXITS
60276 6563 4 1 697 708 60B EXT REFS NOT INNER
60301 6564 4 4 700 706 40 B EXT REFS
60366 5603 4 LI 718 831 446B EXT REFS NOT INNER
60623 5135 4 IJ 733 758 758 EXT REFS NOT INNER
60665 5140 4 I 743 752 358 EXT REFS
60510 5150 I 756 757 48 OPT
60521 5200 4 IJ 759 763 148 NOT INNER
60527 5210 I 760 762 38 OPT
60562 5300 J 764 766 38 OPT
60566 583 J 774 777 58 OPT
60616 5602 I 784 787 58 OPT
60766 5601 4 J 813 824 478 EXT REFS
61060 51600 4 I 834 837 168 EXT REFS
61063 5230 4 I 862 851 508 EXT REFS
61160 7503 4 I 855 861 308 EXT REFS NOT INNER
61163 7504 4 J 857 859 148 EXT REFS
61327 7701 4 I 891 896 178 EXT REFS

STATISTICS
PROGRAM LENGTH 136118 6025
SUFFER LENGTH 340018 14337

52000B CM USED

203020



Appendix 2.3B

STEADY-STATE CONVERSION 

CONSTANT HISTORY
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CE-EPR1 TWL PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. i: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1,N) C ( 2t N) C(3,N) C(4,N> CI5.N) C<6,N) CI7.NJ
FILE ( MV)

207 01/20/77 0.000 -. U2002E+05 .7625386*04 .1935476-02 0. 0. 0. .5579596+04
218 01/24/77 0.000 -.112002E*05 .7625386*04 .1935476-02 0. 0. 0. .5579596*04
227 01/25/77 0.000 —.112002E+05 .762538E*04 .1935476-02 0. 0. 0. .5579596+04
244 01/28/77 0.000 -.112002E+05 .7625386*04 .1935476-02 0. 0. 0. .5579596+04
250 01/29/77 0.000 —.112002E+Q5 .7625386*04 .1935476-02 0. 0. 0. .5579596*04
252 01/30/77 0.000 -.112002E+05 .7625386*04 .1935476-02 0. 0. 0. .5579596+04
257 01/30/77 0.000 -. U2002E+05 .7625386*04 .1935476-02 0. 0. 0. .5579596*04
241 01/31/77 0.000 —•112002E+05 .7625386*04 .1935476-02 0. 0. 0. .5579596*04
272 01/31/77 0.000 -.112002E+05 .7625386*04 .1935476-02 0. 0. 0. .5579596+04
282 02/01/77 0.000 -.112002E+05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
290 02/02/77 0.000 -.112002E+05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
295 02/02/77 0.000 -.112002E*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
298 02/08/77 0.000 -.112002E+05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
303 02/09/77 0.000 -.112002E+05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
321 02/11/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
328 02/14/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
340 02/16/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
365 02/21/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
372 02/22/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
385 02/23/77 0.000 —.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
391 03/02/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
400 03/03/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
407 03/03/77 0.000 -.1120026*05 .7625386*04 .1935476-02 0. 0. 0. .5579596*04
410 03/03/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
435 03/10/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
440 03/10/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
466 03/14/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596+04
490 03/16/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
501 03/18/77 0.000 -.1120026*05 .7625386+04 .1935476-02 0. 0. 0. .5579596*04
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CE-EPRI TUG PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. I: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO ClltN)
FILE (MV)

855 09/20/77 0.000 —.266371E+05
882 09/22/77 0.000 -.2663716*05
895 09/29/77 0.000 -.2663716*05
927 10/03/77 0.000 .5590886*04
955 10/04/77 0.000 .5590886*04
968 10/05/77 0.000 .5590886*04

1000 10/11/77 0.000 .5590886*04
1103 10/14/77 0.000 .5590886*04
1109 10/20/77 0.000 .5590886*04
1131 10/21/77 0.000 .5590886*04
1144 10/22/77 0.000 .5590886*04
1161 10/25/77 0.000 .559088E*04
1176 10/25/77 0.000 .5590886*04
1182 10/27/77 0.000 .3280446*04
1189 10/27/77 0.000 .3280446*04
1209 10/28/77 0.000 .3280446*04
1212 10/28/77 0.000 .3559566*04
1228 10/31/77 0.000 .3559566*04
1241 11/02/77 0.000 .3559566*04
1257 11/03/77 0.000 .3559566*04

C(2.N» CU.N) CU.N)

•52C25AE*04 0. 0. 0. 
.52C254E+0* 0. 0. 0. 
•520254E*04 0. 0. 0. 
.609773E+04 .919017E-03 0. 0. 
.609773E»04 .919017E-03 0. 0. 
.609773E»04 .919017E-03 0. 0. 
.609773E*04 .919017E-03 C- 0. 
.6097736*04 .9I9017E-03 0. 0. 
.6097736*04 .9190176-03 0. 0. 
.6097736*04 .9190176-03 0. 0. 
.6097736*04 .9190176-03 U 0. 
.6097736*04 .9190176-03 0. 0. 
.6097736*04 .919017E-03 0. 0. 
.5888156*04 .1115616-02 C. 0. 
.5888156*04 .1115616-02 0. 0. 
.5886156*04 .1115616-02 C. 0. 
.7402346*04 .2071436-02 0. 0. 
.74G234E*04 .2071436-02 0. 0. 
.7402346*04 .207143E—02 0. 0. 
.7402346*04 .2071436-02 0. O.

,N> Cl6.N) CI7.N)

0. .1331626*05
0. .1331626*05
0. .133162E*05
0. .5552216*04
0. .5552216*04
0. .555221E*04
0. .5552216*04
0. .5552216*04
0. .555221E*04
0. .5552216*04
0. .5552216*04
0. .5552216*04
0. .5552216*04
0. .470938E*04
a. .4709386*04
0. .4709386*04
0. .8350476*04
0. .835047E*04
0. .8350476*04
0. .8350476*04

690003



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NG. 1: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MV)

CU.N) C12.N) CI3.NI C14 *NI C (5, N) CI6tN)

1272 11/04/77 0.000 .3100386404 .7303116404 .1615116-02 0. 0. 0.
1292 11/07/77 0.000 .3100386404 .7303116404 . 1615 HE—02 0. 0. 0.
1308 11/09/77 0.000 .3100386404 .7303116404 .iei511E—02 c. 0. 0.
1322 11/10/77 0.000 .3132446404 .6947286404 .1671836-02 0. 0. 0.
1337 11/10/77 0.000 .3132446404 .6947286 4 04 . 1671836-02 0. 0. 0.
1354 11/14/77 0.000 .1634146404 -219069E404 •378641E-02 0. 0. 0.
1364 11/14/77 0.000 .1634146404 .2190696404 .3786416-02 0. 0. 0.
1368 11/14/77 0.000 .1634146404 .2190696404 .3786416-02 0. 0. 0.
1381 11/16/77 0.000 .1870046405 .730833E404 -.1964046-02 0. 0. 0.
1398 11/17/77 0.000 .1870046405 .730833E404 -.1964046-02 0. 0. 0.
1440 11/28/77 0.000 .1870046405 .7308336404 -.1964046-02 0. 0. 0.
1455 11/29/77 0.000 .1870046405 .7308336404 -.1964046-02 0. 0. 0.
1466 11/29/77 0.000 .1870046405 .7308336404 -.1964046-02 0. 0. 0.
1483 12/02/77 0.000 .7633206402 .3826636404 .14B547E-02 0. 0. 0.
1502 12/03/77 0.000 .7633206402 .3826636404 .1485476-02 0. 0. 0.

C(T.N)

.3*1735E«-04 
•341735E+04 
.341735E*04 
.546340E404 
.5463406404 
.5067256404 
.5067256404 
.5067256404 
.3640476404 
.3640476404 
.3640476404 
.3640476404 
.3640476404 
.2406646404 
.2406646404



CE-EPRI THU PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 2: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Ctl'Nl
FILE I MV I

207 01220/77 0.000 .1102876405
218 01/24/77 0.000 .1102876405
227 01/25/77 0.000 .1102876405
244 01/28/77 0.000 .1102876405
250 01/29/77 0.000 .1102876405
252 01/30/77 0.000 .110287E405
257 01/30/77 0.000 .1102876405
261 01/31/77 0.000 .1102876405
272 01/31/77 0.000 .1102876405
282 02/01/77 0.000 .1102876405
290 02/02/77 0.000 .1102876405
295 02/02/77 0.000 .1102876405
298 02/08/77 0.000 .1102876405
303 02/09/77 0.000 .1102876405
321 02/11/77 0.000 .1102876405
328 02/14/77 0.000 .1102876405
340 02/16/77 0.000 .1102876405
365 02/21/77 0.000 .1102876405
372 02/22/77 0.000 .1102876405
385 02/23/77 0.000 .1102876405
391 03/02/77 0.000 .1102876405
400 03/03/77 0.000 .1102876405
407 03/03/77 0.000 .1102876405
410 03/03/77 0.000 .1102876405
435 03/10/77 0.000 .1102876405
440 03/10/77 0.000 .1102876405
466 03/14/77 0.000 .1102876405
490 03/16/77 0.000 .1102876405
501 03/18/77 0.000 .1102876405

C(2'N) CI3.N) C(4,N)

.638199E+04 -.301785E-02 0. 
•838199E*04 -.30I785E-O2 0. 
.838199E+04 -.30I785E-02 0. 
.838199E+04 -.3017856-02 0. 
.838199E»04 -.30X785E-02 0. 
•838199E+04 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 ’0- 
.8381996404 -.3017856-02 0. 
.8381996404 -.3017856-02 0.

CI5.N) C(6,Ni C(7,Ni

0. 0. .4037106404
0. 0. .403710E*04
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .403710E404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404
0. 0. .4037106404



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 2: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU«N) C(2,NI CI3.N) CI4.N)
FILE (MV I

509 03/21/77 0.000 .110287E+05
519 03/21/77 0.000 .110287E405
536 03/23/77 0.000 .110287E+05
545 03/23/77 0.000 .110287E+05
567 03/28/77 0.000 .110267E+05
574 03/29/77 0.000 .110287E+05
599 04/01/77 0.000 .110287E+05
614 04/05/77 0.000 . 110287E+05
620 04/06/77 0.000 .110287E405
634 04/28/77 0.000 .1102 87E+05
645 04/28/77 0.000 .110287E405
658 o o 4 5 -4 0.000 .110287E*05
667 05/10/77 0.000 . 110287E+Q5
685 05/11/77 0.000 •110287E405
693 05/12/77 0.000 .I10287E405
714 05/17/77 0.000 .110287E+05
735 05/19/77 0.000 .1102876405
758 05/20/77 0.000 .110287E405
774 05/20/77 0.000 .1102876*05
792 05/23/77 0.000 .1102876*05
827 05/25/77 0.000 •1102876*05
838 05/25/77 0.000 .1102876*05

.838199E+0A -.3C1785E-02 0. 0. 
•838199E*0* -.30I785E-02 0. 0. 
•838199E+04 -.3C178SE-02 0. 0. 
•838199E+04 -.301785E-02 0. 0. 
•838199E+04 -.301785E-02 0. 0.
• 838199E♦04 -.3C1785E-02 0. 0. 
.838199E+04 -.30I785E-02 0. 0. 
•838199E+0A -.3CI785E-02 0. 0. 
•838I99E+04 -.3CI785E-02 0. 0.
• 838l99E*-04 -.301785E-02 0. 0. 
-838199E+04 -.3CI785E-02 0. 0. 
.838199E*04 -.30I785E-02 0. C. 
.838199E+04 -.301785E-02 0. 0. 
.838199E404 -.301785E-02 0. 0. 
•638199E+04 -.30I785E-02 0. 0. 
.838199E*04 -.301785E-02 0. 0. 
.838199E*04 -.3C1785E-02 0. 0. 
.838199E404 -.3CI785E-02 0. 0. 
.838I99E404 -.301785E-02 0. 0. 
•838I99E*04 -.30I78SE-02 0. 0. 
.838I99E404 -.301785E-02 0. 0. 
.838199E404 -.3C1785E-02 0. 0.

Ci6,N) C(7,N1

0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04
0. .4037106*04

230006



CE-EPRI TK(j PHASE PUMP PERfCRMANCE PROGRAM
INSTRUMENT NO. 2: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MV I

CU.M C12.N) C(3 tNI C(4»N) C(5.NI C16.N) Cl7,N)

855 09/20/77 0.000 -.127110E+05 .5507166*04 0. 0. 0. 0. .2579776*05
882 09/22/77 0.000 -.127110E+05 .5507166*04 0. 0. 0. 0. .2579776*05
895 09/29/77 0.000 -.127110E*05 .5507166*04 0. 0. 0. 0. .2579776*05
927 10/03/77 0.000 .138397E+05 .6457796*04 -.2591576-02 0. 0. 0. .1064786*05
955 10/04/77 C.000 .138397E*05 .6457796*04 -.2591576-02 0. 0. 0. .1064786*05
968 10/05/77 0.000 .138357E+05 .6457796*04 -.2591576-02 0. 0. 0. .1064786*05

1000 10/11/77 0.000 .1383976*05 .6457796*04 -.2591576-02 c. 0. 0. .1064786*05
1103 10/14/77 0.000 .1383976*05 .6457796*04 -.2591576-02 0. 0. 0. .1064786*05
1109 10/20/77 0.000 .1383976*05 .6457796*04 -.2591576-02 c. 0. 0. .1064786*05
1131 10/21/77 0.000 .1383976*05 •6457796*04 -.2591576-02 0. 0. 0. .1064786*05
1144 10/22/77 0.000 .1383976*05 .6457796*04 -.2591576-02 0. 0. 0. .1064786*05
1161 10/25/77 0.000 .1383976*05 .6457796*04 -.2591576-02 0. 0. 0. .1064786*05
1176 10/25/77 0.000 .1383976*05 .6457796*04 -.2591576-02 0. 0. 0. .1064786*05
1182 10/27/77 0.000 .1122966*05 .6790036*04 -.2513846-02 0. 0. 0. .1091296*05
1189 10/27/77 0.000 .1122966*05 .6790036*04 -.2513846-02 0. 0. 0. .1091296*05
1209 10/28/77 0.000 .1122966*05 .6790036*04 -.2513846-02 0. 0. 0. .1091296*05
12X2 10/28/77 0.000 .1252166*05 .6476816*04 -.2930356-02 0. 0. 0. .6301556*04
1228 10/31/77 0.000 .1252166*05 .6476816*04 -.2930356-02 0. 0. 0. .6301556*04
1241 11/02/77 0.000 .1252166*05 .6476816*04 -.2930356-02 0. 0- 0. .6301556*04
1257 11/03/77 0.000 .1252166*05 .6476816*04 -.2930356-02 0. 0. 0. .6301556*04
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CE-EPRI TUC PHASE PUMP PERFGRMANCE PROGRAM
INSTRUMENT NO. 3: CONVERSION CONSTANT HISTORY

IEKO
FILE

DATE ZERO
1 MV)

CU.M C I2> N) C(3,N) C i 4t N) C<5,N) C(6,N) C< 7,N)

1272 11/04/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1292 11/07/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1308 11/09/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1322 11/10/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1337 11/10/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1354 11/14/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1364 11/14/77 0.000 0. 0. .5843286*01 c. 0. 0. .4291356*01
1368 11/14/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1381 11/16/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1398 11/17/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1440 11/28/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1455 11/29/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1466 11/29/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1483 12/02/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
1502 12/03/77 0.000 0. 0. .5843286*01 0. 0. 0. .4291356*01
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 5: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Cll.N) CI2.N) C(3,N) C(4,N) C (5,N)
FILE (MV)

509 03/21/77 15.410 .600000E+01 -.2889556400 .2315086*02 .2677666-02 0. 0.
519 03/21/77 15.334 .600000E+01 —.288955E+00 .2315086*02 .2677666-02 0. 0.
536 03/23/77 15.346 .600000E+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
545 03/23/77 15.307 •600000E+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
567 03/28/77 15.333 -6000COE+01 —.288955E*00 .23150BE*02 .2677666-02 0. 0.
574 03/29/77 15.334 .600000E+01 —.288955E*00 .231508E+02 .2677666-02 0. 0.
599 04/01/77 15.295 .6000COE+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
614 04/05/77 15.581 •600000E+01 -.2885556*00 .2315086*02 .2677666-02 0. 0.
620 04/06/77 15.285 .600000E+01 -.288955E+00 .2315086*02 .2677666-02 0. 0.
634 04/28/77 15.170 .6000COE*01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
645 04/28/77 15.094 .6000006+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
65B 05/09/77 15.141 .600000E+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
667 05/10/77 15.064 .600000E+01 —.288955E+00 .2315086*02 .2677666-02 0. 0.
6B5 05/11/77 15.094 .600000E+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
693 05/12/77 15.088 .600000E+01 -.288955E400 .2315086*02 .2677666-02 0. 0.
714 05/17/77 14.939 .600000E*01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
735 05/19/77 14.961 .6000CQE+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
758 05/20/77 14.977 .600000E+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
774 05/20/77 14.928 .6000COE*01 -.288955E+00 .2315086*02 .2677666-02 0. 0.
792 05/23/77 14.919 .600000E+01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
827 05/25/77 14.993 .6000006401 -.2889556*00 .2315086*02 .2677666-02 0. 0.
838 05/25/77 14.803 .6000006401 -.2889556*00 .2315086*02 .2677666-02 0. 0.

C(T»N I

•450000E+00 
.450000E*00 
. A50000E«-00 
.450000E>00 
.450 OOOE 4-00 
•450000E+00 
•450000E+CO 
.450000E400 
-450000E*00 
.450000E+00 
•450000E+00 
.450000E+00 
»450000E*CO 
.450000E4-00 
.450000E400 
.450000E400 
•450000E+00 
-450000E+OC 
•450000E*00 
•450000E+00 
.450000E4-00 
•450OOOE+OC

230018
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CE-EPRI TMO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 5: CONVERSION CONSTANT HISTORY

Z6R0
FILE

DATE ZERO
IMVI

C(1,N) C 1 21N) CI3.N) C(4>N1 C(5,N)

1272 11/04/77 14.794 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1292 11/07/77 14.838 .6000006*01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
1308 11/09/77 14.674 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1322 11/10/77 14.798 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1337 11/10/77 14.691 .6000006*01 -.2889556+00 .2315086+02 .2677666-02 0. 0.
1354 11/14/77 14.810 .6000006*01 -.2889556+00 .2315086+02 .267766E-02 0. 0.
1364 11/14/77 14.810 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1368 11/14/77 14.692 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1381 11/16/77 14.736 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1398 11/17/77 14.76C .6000006*01 -.2889556*00 .2315086*02 .2677666-02 0. 0.
1440 11/28/77 14.848 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1455 11/29/77 14.818 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1466 11/29/77 14.818 • * O o o m o -.2889556*00 .2315086+02 .2677666-02 0. 0.
1483 12/02/77 14.843 .6000006*01 -.2889556*00 .2315086+02 .2677666-02 0. 0.
1502 12/03/77 14.360 .6000006*01 -.7858046-01 .2277586*02 .2676726-02 0. 0.

Cl7,NI

.450000E+00 
•450000E+00 
•450000E+00 
•450000E+00 
•450000E+00 
.450000E+00 
.4500006*00 
.4500006*00 
•4500006*00 
.4500006*00 
.4500006*00 
.4500006*00 
.4500006*00 
.4500006*00 
.1056136*00



CE-EPRI TttC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 6: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Ctl.Nl C(2,N) C(3,N) C(4,N> CIS.NI
FILE (MV)

207 01/20/77 15.086 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
218 01/24/77 15.051 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
227 01/25/77 15.041 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
244 01/28/77 15.124 .6000006+01 .1198676+00 .2336096+02 •1199186-02 0. 0.
250 01/29/77 15.060 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
252 01/30/77 15.155 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
257 01/30/77 15.155 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
261 01/31/77 15.083 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
272 01/31/77 15.056 .6000006+01 .1198676+00 •2336096+02 .1199186-02 0. 0.
282 02/01/77 15.061 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
290 02/02/77 15.061 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
295 02/02/77 15.066 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
298 02/08/77 15.036 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
303 02/09/77 15.077 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
321 02/11/77 15.965 •6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
328 02/14/77 15.965 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
340 02/16/77 15.864 .6000006+01 .1198676+00 .2336096+02 .1199186-02 0. 0.
365 02/21/77 15.864 .6000006+01 -.2867526+00 .2334026+02 .1532536-02 0. 0.
372 02/22/77 15.971 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.
385 02/23/77 15.976 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.
391 03/02/77 15.8*8 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.
400 03/03/77 15.975 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.
*07 03/03/77 15.975 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.
*10 03/03/77 15.848 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. o.
*35 03/10/77 16.013 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.
*40 03/10/77 15.978 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.
466 03/14/77 16.029 .6000006+01 -.5871396-01 .2338396+02 .1367986—02 0. 0.
*90 03/16/77 15.976 .6000006+01 -.5871396-01 •2338396+02 .1367986—02 0. 0.
501 03/18/77 15.976 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0. 0.

C(7,N)

.zuntE+oo 

. 2II7IAE4-00 
•21I7I4E+00 
.211714E+00 
.211714E«00 
.2117146+00 
•211714E+00 
.2117146+00 
.211714E+00 
.211714E+00 
.2117146+00 
.2117146400 
.2117146400 
.2117146400 
.2117146400 
.2117146400 
.2117146400 
.2005386400 
.9000006-01 
.9000006-01 
.9000006-01 
.9000006-01 
.9000006-01 
•9000006-01 
.9000006-01 
.9000006-01 
.9000006-01 
.9000006-01 
.9000006-01

230021



CE-EPRI TkC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 6: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Cll.N) CI2.N) C(3,N) C(4,N!
FILE (MV)

509 03/21/77 15.990 .6000COE+01 -.5871396-01 .233839E+02 .1367986-02 0.
519 03/21/77 15.907 .600000E+01 —.587139E— 01 .2338396+02 .1367986-02 0.
536 03/23/77 16.026 .6000COE+01 —.587139E-01 .2338396+02 .136758E-02 0.
545 03/23/77 15.954 .6000CDE+01 —.587139E-01 .233839E+02 .1367986-02 0.
567 03/28/77 16.02 5 •600000E+OI —.587139E-01 .2338396+02 .136798E—02 0.
574 03/29/77 15.967 .6000CQE+01 -.5871396-01 .2338396+02 .1367986-02 0.
599 04/01/77 16.087 .6000006+01 -.5871396-01 •233839E+02 .1367986-02 0.
614 04/05/77 15.845 .6000CDE+01 -.5871396-01 .2338396+02 .1367986-02 0.
620 04/06/77 16.037 .6000006+01 -.587139E-01 .2338396+02 .1367986-02 0.
634 04/28/77 15.884 .6000006+01 -.5871396-01 •233839E+02 .1367986-02 0.
645 04/28/77 15.823 .600000E+01 -.587139E-01 .233B39E+02 .1367986-02 0.
658 05/09/77 15.881 .6000006+01 -.5871396-01 .233039E+O2 .1367986-02 0.
667 05/10/77 15.852 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0.
685 05/11/77 15.984 .600000E+01 -.5871396-01 .2338396+02 .1367986-02 0.
693 05/12/77 15.809 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0.
714 05/17/77 16.101 • O 0 1 o -.5871396-01 .233839E+02 .1367986-02 0.
735 05/19/77 15.997 .6000006+01 -.5871396-01 .2338396+02 .136798E—02 0.
758 05/20/77 15.936 •600000E+01 -.5871396-01 .2338396+02 .1367986-02 0.
774 05/20/77 15.995 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0.
792 05/23/77 16.131 .6000006+01 -.5871396-01 .2338396+02 .136798E—02 0.
827 05/25/77 16.089 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0.
838 05/25/77 16.427 .6000006+01 -.5871396-01 .2338396+02 .1367986-02 0.

C< 6,N) C ( 7 »NI

0. .900000E-01
0. .9000006-01
0. .9000006-01
0. .900000E-01
0. .9000006-01
0. .9000006-01
0. .9000006-01
0. .9000006-01
0. .9000006-01
0. .900000E—01
0. .900000E—01
0. .900000E-01
0. .9000006-01
0. .9000006-01
0. .9000006-01
0. .900000E—01
0. .9000006-01
0. .9000006-01
0. .9000006-01
0. .9000006-01
0. .9000006-01
0. .9000006-01

230022



CE-EPRI T*L PhASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 6: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(1,N> C(2>N) C(3,N> C(4,N> C(5,N) C(6,N) C(7.N)

855 09/20/77 16.131

pHoooo

-.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
BB2 09/22/77 15.835 •6000C0E+01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
895 09/29/77 15.878 -6000CCE+01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
927 10/03/77 15.878 .600000E+01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
955 10/04/77 16.010 .6000C0E+01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
968 10/05/77 15.833 .600000E+01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01

1000 10/11/77 15.826 •600000E+01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1103 10/14/77 15.903 .600000E*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1109 10/20/77 15.836 .600000E*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1131 10/21/77 15.885 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1144 10/22/77 15.966 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1161 10/25/77 15.823 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1176 10/25/77 15.843 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1182 10/27/77 15.958 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1189 10/27/77 15.958 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1209 10/28/77 15.982 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1212 10/28/77 15.979 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1228 10/31/77 15.928 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1241 11/02/77 15.943 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1257 11/03/77 16.106 .6000006*01 -.5871396-01 .2338396*02 .1367986-02 0. 0. .9000006-01



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 6: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(l.N) C12fN) C(3,N) C(4,N) CIS.NI Cl 6.N) Cl 7.N)

1272 11/04/77 15.973 .600000EA01 -.587139E-01 .233839E*02 .136798E—02 0. 0. .9000006-01
1292 11/07/77 15. 845 .6000C0E+01 -. 587139E—01 .2338396*02 .1367986-02 0. 0. .9000006-01
1308 11/09/77 16.047 .600000E+01 —.587139E-01 • 2338396*02 .136798E—02 0. 0. .9000006-01
1322 11/10/77 15.918 .600000E+01 —.587139E—01 .2338396*02 .1367986-02 0. 0. .9000006-01
1337 11/10/77 16.225 -600000E+01 -.587139E-01 .233839E+02 .1367986—02 0. 0. .9000006-01
1354 11/14/77 15.784 .600000E+01 -.587139E-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1364 11/14/77 15.784 •6000CQE*01 —.587139E—01 .233839E*02 •136798E—02 0. 0. .9000006-01
1368 11/14/77 15.965 •600000E+01 —.587139E—01 .2338396*02 .136798E-02 0. 0. .9000006-01
1381 11/16/77 16.077 .6000COE+01 -.587139E—01 .2338396*02 .1367986-02 0. 0. .9000006-01
1398 11/17/77 16.054 •600000E+01 —.587139E—01 .2338396*02 .1367986-02 0. 0. .9000006-01
1440 11/28/77 15.842 .600000E+01 —.587139E—01 .2338396*02 .1367986-02 0. 0. .9000006-01
1455 11/29/77 16.013 .600000E+01 587139E-01 .233839E+02 .1367986-02 0. 0. .9000006-01
1466 11/29/77 16.013 .6000006*01 -.587139E-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1483 12/02/77 15.931 .6000006*01 -•587139E-01 .2338396*02 .1367986-02 0. 0. .9000006-01
1502 12/03/77 15.929 .6000006*01 —.587139E-01 .2338396*02 .1367986-02 0. 0. .9000006-01



CE-EPRI TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 7: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE (HVJ

207 01/20/77 16.037
218 01/24/77 16.034
227 01/25/77 16.067
244 01/28/77 0.000
250 01/29/77 0.000
252 01/30/77 16.014
257 01/30/77 16.014
261 01/31/77 16.027
272 01/31/77 16.042
282 02/01/77 16.040
290 02/02/77 16.040
295 02/02/77 15.966
298 02/08/77 37.212
303 02/09/77 37.218
321 02/11/77 37.218
328 02/14/77 37.216
340 02/16/77 37.226
365 02/21/77 37.226
372 02/22/77 37.234
385 02/23/77 37.252
391 03/02/77 37.236
400 03/03/77 37.260
407 03/03/77 37.260
410 03/03/77 37.250
435 03/10/77 37.241
440 03/10/77 37.247
466 03/14/77 50.286
490 03/16/77 50.259
501 03/18/77 37.271

Cd.NI

—.975000E+01 
—.975000E+01 
—.975000E*OI 
-.9750006*01 

9750006*01 
9750006*01 

-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750006*01

C(2,NJ

.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01
.9289536-01

-.7896606-03
-.7896606-03
-.7896606-03
-.7896606-03
-.7896606-03
-.7896606-03
-.7896606-03
-.7896606-03
-.7896606-03
-.7896606-03
—.7896606—03
-.7896606-03
-.7896606-03
-.7896606-03

.3016376-01

.3014376-01
-.7896606-03

C(3,HI

.3131646*01 

.3131646*01 

.3131646*01 
.3131646*01 
.3131646*01 
.3131646*01 
.3131646*01 
.3131646*01 
.3131646*01 
.3131646*01 
.3131646*01 
.3131646*01 
.4699206*01 
.4699206*01 
•4699206*01 
•4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.4699206*01 
.1248636*02 
.1248636*02 
•4699206*01

CI4.NJ

-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 
-.1038166-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 

.7894416-04 
.7894416-04 

-.2759056-04 
-.2759056-04 

.7894416-04

CIS.NI

•276094E—04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.2760946-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.5045406-04 
.3147056-05 
.3147056-05 
.5045406-04

C<6.M

.1000006*01

.1000006*01

.100000E*01

.100000E*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01
-.1000006*01
-.1000006*01

.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01

-.1000006*01
-.1000006*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01

C(7,N)

.2215576*00

.2215576*00

.2215576*00

.2215576*00

.2215576*00

.2215576*00

.2215576*00
.2215576*00
.2215576*00
.2215576*00
.2215576*00
.2215576*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.1530006*00
.3075006*00
.3075006*00
.1530006*00



CE-EPRI TWO PHASE PUHP PERFGRMANCE PROGRAM
INSTRUMENT NO. 7: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE (MV)

509 03/21/77 37.256
519 03/21/77 37.350
536 03/23/77 37.338
545 03/23/77 37.347
567 03/28/77 37.316
574 03/29/77 37.326
599 04/01/77 37.345
614 04/05/77 37.326
620 04/06/77 50.260
634 04/28/77 50.285
645 04/28/77 50.299
658 05/09/77 50.304
667 05/10/77 50.317
685 05/11/77 50.300
693 05/12/77 50.323
714 05/17/77 37.345
735 05/19/77 37.334
758 05/20/77 37.350
774 05/20/77 37.341
792 05/23/77 37.323
827 05/25/77 50.262
838 05/25/77 50.260

Cll.N)

—.9750COE+01 
-.VTSOOOE+Ol 

9750CCE*01 
-.975000E+01 

975000E*01 
975000E+01 

—.975000E*01 
9750CCE+01 

—.975000E+01 
975000E*01 

—.975000E*01 
—.975000E+01 
-.975000E+01 
—.975000E*01 

975000E+01 
—-975000E+01 

975000E+01 
975OC0E+01 

—.975000E*01 
975000E+01 

-.9750CCE'»01 
975000E+01

CI2.N)

-.78966 0E-03 
—.78966OE—03 
—.789660E—03 
—.789660E-03 
—.789660E—03 
-.78966OE-03 
-.789660E-03 
-.789660E—03 

.301A37E-01 

.301437E-01 

.301437E—01 
•301437E—01 
.301437E-01 
• 301437E—01 
.301437E-01 

-.78966OE-03 
-.789660E—03 
-.78966OE-03 
—-789660E-03 
—.789660E-03 

. 30143 7E-01 
•301437E—01

C(3.N)

.469920E+01 
•469920E+01 
.469920E+01 
.469920E*01 
.469920E>01 
.469920E*01 
-469920E*01 
•469920E+01 
.124863E4-02 
.124863E+02 
.124863E»02 
.124863E+02 
.124863E+02 
. 124863E+02 
.124863E*02 
.469920E+01 
•469920E+01 
•469920E+01 
.469920E»01 
.469920E>01 
.1248A3E>02 
.124863E-»02

CI4.N)

.789441E-04 

.78944 IE-04 
•789441E-04 
.78944IE-04 
.78944 IE-04 
.789441E—04 
.789441E—04 
.78944IE-04 

—.275905E-04 
—.275905E—04 
-.275905E-04 
-.27 5905E—04 
-.275905E-04 
-.275905E-04 
-.275905E-04 
• 78 944 IE—04 
.78944IE-04 
.789441E-04 
.78944IE-04 
.7B9441E—04 

—.275905E—04 
-.275905E-04

CIS.NI

.504540E-04 

.504540E—04 
.50 4540 E-04 
•504540E-04 
• 504540E—04 
•504540E—04 
.504540E—04 
.504540E-04 
.314705E—05 
.314705E-05 
.314705E—05 
.3147Q5E—05 
.314705E-05 
•314705E-05 
.314705E—05 
.504540E—04 
.504540E-04 
•504540E—04 
•504540E—04 
•504540E—04 
.314705E-05 
•314705E—05

C16.N)

,100000E*01 
.lOOOOOE+Ol 
. 100000E *01 
.1OO0OOE+O1 
.100000E*01 
. 100000E *01 
.100000E»01 
.100000E+01 
.100000E«01 
.lOOOOOEi-Ol 
.100000E*01 
.100000E*01 
.100000k«01 
.100000E+01 
. 100 OOOE 4-01 
•100000E*01 
.100 OOOE *01 
.100 OOOE «01 
• 100 OOOE 401 
.100000E401 
.100OOOE401 
.100000E401

CI7.N)

.153000E400 

.153000E400 

.153000E400 

.153000E400 

.153000E400 

.153000E400 

.153000E400 

.153000E400 

.307500E400 

.307500E400 

.307500E400 

.307500E400 

.307500E400 

.307500E400 

.307500E400 

.153000E400 

.153000E400 

.153000E400 

.153000E400 

.153000E400 

.307500E400 
-307500E400

330026



CE-fcPRl TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 7: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE IMVI

CI1tN) CIZ.NJ CI3.NI CIA.NI CIS.NI CI6.N)

855 09/20/T7 37.292 
8B2 09/22/77 37.299 
895 09/29/77 37.299 
927 10/03/77 37.296 
955 10/04/77 37.303 
968 10/05/77 37.312 

1000 10/11/77 37.299 
1103 10/14/77 37.304 
1109 10/20/77 37.298 
1131 10/21/77 50.291 
1144 10/22/77 50.245 
1161 10/25/77 50.343 
1176 10/25/77 50.281 
1182 10/27/77 50.307 
1189 10/27/77 50.307 
1209 10/28/77 50.268 
1212 10/28/77 50.268 
1228 10/31/77 50.357 
1241 11/02/77 50.274 
1257 11/03/77 50.240

—.975000E+01 
-.9750CCE+01 
—.9750CCE+Q1 
—.975000E+01 
-.975000E+01 
—.975000E+01 
-.975000E+01 
-.975000E«01 
-.975000E+01 
-.975000E+01 
-.975000E+01 
—.9750CDE+01 
—.975000E+01 
—.975000E+01 
—.975000E+01 
-.975000E+01 
-.975000E*01 
—.975000E+01 

9750CCE+01 
—.975000E*01

—.7B9666E—03 
—•789666E—03 
—.789666E—03 
—.789666E—03 
-.789666E-03 
—.789666E—03 
—.789666E—03 
—.7B9666E—03 
—.789666E—03 

.301437E-01 

.301437E—01 

.301437E-01 

.301437E—01 
•301437E-01 
.301437E—01 
.301437E-01 
.301437E—01 
.301437E-01 
.301437E—01 
. 301437E-01

.469920E»01 

.469920E«01 

.469920E401 

.469920E+01 

.469920E*01 

.469920E401 
-469920E+01 
.469920E401 
.469920E«01 
.124B63E*02 
.124863E402 
.124863E*02 

.124863E+02 
•124863E+02 
. I24B63E+02 
.124B63E+02 
.124863E402 
.124863E+02 
.124863E+02 
.124863E+02

.789441E-04 

.789441E—04 

. 789441E-04 

.78944IE-04 

.789441E-04 

.78944IE-04 

.789441E-04 

.78944IE-04 

.789441E—05 
-.275905E-04 
—.275905E-04 
-.275905E-04 
—.275905E—04 
—.275905E—04 
-.275905E-04 
—.275905E-04 
-.275905E-04 
-.275905E-04 
-.275905E-04 
-.275905E-04

.504540E—04 
• 504540E—04 
.504540E—04 
.50454OE—04 
•504540E—04 
.504540E-04 
.504540E-04 
.504540E-04 
.504540E—04 
.314705E—05 
.314705E—05 
.314705E—05 
.314705E-05 
.314705E—05 
•314705E—05 
.314705E—05 
.314705E—05 
.314705E-05 
.314705E—05 
.314705E—05

.100000E+01 

.100000E+01 
.100 OOOE+01 
•100000E+01 
.100000E+01 
.100 OOOE+01 
.100000E+01 
.100000E+01 
.100000E+01 
.100000E+01 
. 100 OOOE+01 
.100000E+01 
.100 OOOE+01 
.100000E+01 
.100000E+01 
.100000E+01 
.100 OOOE+01 
.100OOOE+01 
.100000E+01 
.100OOOE+01

Cl7tN J

.102000E+00 

.102000E+00 

.102000E+00 
•102000E+00 
.102000E+00 
.102000E+00 
.102000E+00 
.102000E+00 
.102000E+00 
•307500E+00 
.307500E+00 
•307500E+C0 
.307500E+00 
.307500E+CC 
.307500E+00 
.307500E+00 
-307500E+00 
.307500E+00 
.307500E+00 
.307500E+00



CE-EPRI TUC PEASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 7: CONVERSION CONSTANT HISTORV

ZERO DATE ZERO
FILE I MV J

Cll.N! CI2.N! C(3,N) C(4.Ni CIS.NI CI6.N!

1272 11/04/77 50.303 
1292 11/07/77 50.308 
1308 11/09/77 50.242 
1322 11/10/77 50.313 
1337 11/10/77 50.269 
1354 11/14/77 37.284 
1364 11/14/77 37.284 
1368 11/14/77 50.286 
1381 11/16/77 37.305 
1398 11/17/77 37.306 
1440 11/28/77 50.320 
1455 11/29/77 50.318 
1466 11/29/77 37.322 
1483 12/02/77 50.343 
1502 12/03/77 50.330

—.975000E+01 
-.975000E+01 
—.9750C0E+01 
—.975000E+01 
-.9750006*01 
-.9750006*01 
-.9750006*01 
-.9750CGE*01 
—.9750006*01 
-.9750006*01 
—.9750006*01 
-.9750006*01 
-.9750006*01 
—.975000E*01 
-.9750006*01

.3014376-01

.3014376-01
.3014376-01
.3014376-01
.3014376-01
'.7896666-03
.3014376-01
.3014376-01

-.7896666-03
-.7896666-03
.3014376-01
.3014376-01

-.7896666-03
.3014376-01
.3014376-01

.1248636*02 

.124B63E*02 
.1248636*02 
.1248636*02 
.1248636*02 
.4699206*01 
.1248636*02 
.1248636*02 
.4699206*01 
.4699206*01 
.1248636*02 
.1248636*02 
.4699206*01 
.1248636*02 
.1248636*02

-.2759056-04 
-.2759056-04 
-.275905E-04 
-.2759056-04 
-.2759056-04 
.78944IE—04 

-.2759056-04 
-.2759056-04 
.7894416-04 
.7894416-04 

-.2759056-04 
-.2759056-04 

.7894416-04 
-.2759056-04 
-.2759056-04

.3147056-05 

.314705E—05 

.314705E—05 

.3147056-05 

.3147056-05 

.5045406-04 
•314705E-Q5 
.3147056-05 
• 50454OE— 04 
.5045406-04 
.3147056-05 
.3147056-05 
.5045406-04 
.3147056-05 
.3147056-05

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.100 OOOE *01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 
.1000006*01 
.1000006*01

Cl 7,N>

.3075006*00

.3075006*00

.3075006*00
.3075006*00
.3075006*00
.1020006*00
.3075006*00
.3075006*00
.1020006*00
.1020006*00
.3075006*00
.3075006*00
.1020006*00
.3075006*00
.3075006*00



CE-EPRI TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 8: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Cll ,N)
FICE I MV)

207 01/20/77 15.874 -.9750006*01
218 01/24/77 15.829 -.9750006*01
227 01/25/77 15.918 -.9750006+01
244 01/28/77 49.856 -.9750006+01
250 01/29/77 49.861 -.9750006*01
252 01/30/77 15.815 -.9750006*01
257 01/30/77 15.815 -.9750006+01
261 01/31/77 15.811 -.9750006*01
272 01/31/77 15.873 -.9750006*01
282 02/01/77 15.895 -.9750006*01
290 02/02/77 15.895 -.9750006+01
295 02/02/77 15.792 -.9750006*01
298 02/08/77 36.451 -.9750006+01
303 02/09/77 36.451 -.9750006*01
321 02/11/77 36.451 -.9750006*01
328 02/14/77 36.443 -.9750006+01
340 02/16/77 36.508 -.9750006*01
365 02/21/77 36.508 -.9750006*01
372 02/22/77 36.392 -.9750006+01
385 02/23/77 36.508 -.9750006*01
391 03/02/77 36.406 -.9750006*01
400 03/03/77 36.364 -.9750006*01
407 03/03/77 36.364 -.9750006+01
410 03/03/77 36.515 -.9750006*01
435 03/10/77 36.512 -.9750006*01
440 03/10/77 36.527 -.9750006+01
46b 03/14/77 49.805 -.9750006+01
490 03/16/77 49.813 -.9750006+01
501 03/18/77 36.510 -.9750006+01

CI2,Ni

-.796762E—02 
-.796762E-02 
-.796762E-02 
•257486E—01 
•257486E—01 

-.796762E—02 
796762E—02 

-.796762E—02 
-•796762E—02 

796762E-02 
-.796762E-02 
-.796 762E— 02 
•731362E—02 
.731362E—02 
.731362E-02 
.731362E—02 
•731362E—02 
•731362E—02 
. 731362E-02 
•731362E-02 
.731362E-02 
.731362E-02 
-731362E-02 
. 731362E-02 
.731362E-02 
.731362E-02 
•257486E-01 
.257486E-01 
.731362E-02

C(3,N) CI4,N)

.396372E400 

.396372E+00 

.396372E*00 

.499235 £4-01 

.499235E401 

.396372E+00 
.396372E400 
.396372E+00 
.396372E400 
.396372E+00 
•396372E+00 
.396372E400 
.3B2893E400 
•382893£400 
•3B2893E400 
.382893E400 
.362893E400 
•382893E4O0 
.382893E400 
.3828936400 
.3828936400 
.3828936400 
.3828936400 
.3828936400 
.3828936400 
.3828936400 
.4992356401 
.4992356401 
.3828936400

-.3831816-05 
-.383181E-05 
-.3831816-05 

.1717066-04 

.1717066-04 
-.3831816-05 
-.3831816-05 
—.383161E—05 
-.3831816-05 
-.3831816-05 
-.3831816-05 
-.3831816-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 
-.2183666-05 

.1717066-04 

.1717066-04 
-.2183666-05

C15»N ) C( 61N)

•3182026-05 
.3182026-05 
. 318202£- 05 
.1512356-04 
.1512356-04 
.3182026-05 
.3182026-05 
.3182026-05 
.31B202E—05 
.3182026-05 
.3182026-05 
.3182026-05 
.2781126-05 
.2781126-05 
.2781126-05 
.2781126-05 
.2781126-05 
.2781126-05 
.27 81126—05 
.2781126-05 
.2781126-05 
.2781126-05 
.2781126-05 
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CE-EPRI ThC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. B: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(l.N) C(2«N) CC3.NJ C(4,N)

1272 11/04/77 49.851 -.975000E+01 .257486E-01 .499235E+01 •171706E—04
1292 11/07/77 49.850 —.975000E+01 .2574866-01 .499235E+01 .1717066-04
1308 11/09/77 49.765 -.975000E+01 .257486E—01 •499235E+01 •171706E—04
1322 11/10/77 49.836 -.975000E+01 .2574866-01 .499235E+01 .17I706E-04
1337 11/10/77 49.778 -,975000E*01 .2574866-01 •499235E+01 •171706E—04
1354 11/14/77 36.357 —.975000E+01 .7313626-02 .3828936+00 —.218366E—05
1364 11/14/77 36.357 -.975000E401 •257486E—01 .4992356+01 .1717066-04
1368 11/14/77 49.773 -.975000E+01 .2574866-01 .4992356+01 .1717066-04
1381 11/16/77 36.341 —.9750COE+01 .7313626-02 .362893E+00 -.2183666-05
1398 11/17/77 36.391 -. 975000E4-01 .7313626-02 .382893E+00 -.2183666-05
1440 11/28/77 49.868 -.975000E+01 .2574866-01 .4992356+01 .1717066-04
1455 11/29/77 49.797 -.9750006+01 .2574866-01 .4992356+01 .1717066-04
1466 11/29/77 36.480 -.9750006+01 .7313626-02 .3828936+00 -.2183666-05
1483 12/02/77 49.854 -.9750006+01 .2574866-01 .4992356+01 .171706E—04
1502 12/03/77 49.859 -.9750006+01 .2574866-01 .4992356+01 .1717066-04

C15»N)

. 151235E-04 

. 151235E-04 

.151235E-04 

.I5I235E-04 

. 151235E—04 

.278I12E—05 

. IS 1235E-04 

.151235E-04 

.278112E-05 

.278112E—05 

.151235E—04 

. I51235E—04 
•2781I2E—05 
•15I235E—04 
.I51235E—04

C(6,N)

. 100000t+01 

.100000E+01 

.IOOOOOE»01 
• 100000E *01 
. 10000OE 4-01 

.100000E«01 

.100000E+01 

.100000E»01 

.100000E+01 

.100000E*01 

. 100000E 401 

. 100000E*01 

. 10000OE 401 

.100000E401 

.100000E401

Cl 7«N)

•750000E—01 
.750000E-OI 
.750000E—01 
.750000E—01 
.750000E-01 
.1425006-01 
.750000E-01 
.750000E—01 
.142500E-01 
.1425006-01 
.7500006-01 
.7500006-01 
.1425006-01 
.7500006-01 
.7500006-01
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 9: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MV)

C (1< N) C(2,N) CI3,NI C(4,N) CI5.N) CI6.N) CI7.N)

855 09/20/77 15.953 0. -.276842E-01 .394041E«-00 .301402E—05 .327670E—05 . 1OOOOOE 401 .170830E-01
882 09/22/77 15.982 0. 276842E-01 .394041E+00 •301402E-05 .327670E-05 .100000E401 .170 830E—01
895 09/29/77 15.976 0. —.276842E—01 .3S4041E+00 •301402E-05 .327670E—05 .1 OOOOOE *01 .170830E—Cl
927 10/03/77 15.954 0. —.276842E—01 .394041EFOO .301402E—05 .327670E-05 .1OOOOOE«01 .170B30E—01
955 10/04/77 15.983 0. -.276842E-01 .394041E«00 .301402E-05 •327670E—05 .1 OOOOOE *01 .170830E—Cl
968 10/05/77 16.010 0. —.276842E—01 .394O41EFO0 .301402E—05 .327670E—05 .100000E+01 .170830E-01

1000 10/11/77 15.981 0. —.276842E—01 -394041E*00 •301402E—05 .327670E—05 . 1 OOOOOE 401 .170830E—01
1103 10/14/77 15.986 0. —.276842E—01 .394041E+00 •301402E—05 .327670E—05 .100000E401 .170830E—01
1109 10/20/77 15.975 0. —.276842E-01 .3S4041E+00 .301402E-05 .32767QE—05 .100000E401 •170830E-01
1131 10/21/77 15.969 0. —.276842E—01 .394041E+00 •301402E—05 •327670E—05 .100000E401 .1T0830E—01
1146 10/22/77 15.961 0. —.276842E—01 -3S4041E*00 .301402E—05 .327670E—05 .1 OOOOOE 401 .170830E—01
1161 10/25/77 15.962 0. —. 276842E—01 •394041E^OO -301402E—05 .327670E—05 .1 OOOOOE 401 •170830E—01
1176 10/25/77 15.958 0. —.276842E—01 •394041E+00 .301402E-05 .327670E—05 .100000E401 .170830E-01
1182 10/27/77 15.981 0. -.276842E-01 .394041E+00 .301402E-05 .327670E—05 .1OOOOOE401 . 170830E—01
1189 10/27/77 15.981 0. —.276842E—01 . 394041E* 00 .301402E-05 .3276TOE—05 •100000E401 •170830E—01
1209 10/28/77 15.910 0. —.276842E-01 .394C41E+00 .301402E—05 .327670E—05 .100000E401 .170830E-01
1212 10/28/77 15.910 0. —-276842E—01 .394041E+00 •301402E—05 .327670E-05 •100000E401 •1T0830E-01
1228 10/31/77 15.910 0. —.276842E-01 .394041E*0C -301402E—05 .327670E—05 .100000E401 .170830E—01
1241 11/02/77 15.909 0. —.276B42E—01 .394041E*00 .301402E—05 •32767OE—05 .1 OOOOOE 401 .17083OE—01
1257 11/03/77 15.907 0. —.276842E—01 .394041E400 .301402E-05 .327670E—05 .100000E401 •170830E—01



CE-EPRI TWC PHASE PUHP PERFCRMANCE PROGRAM
INSTRUMENT NCI. 9: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(1,NI C(2.N) C(31Ni CI4.N) C(5,N) C! 6tN) Cl7,N)

1272 11/04/77 15.969 0. —• 276842E-01 .3940416^00 .3014026-05 •327670E—05 .1000006*01 .1708306-01
1292 11/07/77 15.979 0. -.276842E-01 .394041E*00 •301402E—05 . 32 7670 E—05 .1000006*01 .1708306-01
1308 11/09/77 15.946 0. -.276842E—01 .354041E*00 .3014026-05 •327670E—05 .1000006*01 .1708306-01
1322 11/10/77 15.972 0. —.276842E—01 .394041E*00 .301402E-05 .3276706-05 .1000006*01 .1708306-01
1337 11/10/77 15.921 0. -.276842E-01 .394041E+00 .3014026-05 .3276706-05 .1000006*01 .1708306-01
1354 11/14/77 15.984 0. —.276842E—01 -394041E+00 .3014026-05 .3276706-05 .1000006*01 .1708306-01
1364 11/14/77 15.984 0. —.276842E—01 .394041E+00 .301402E-05 .327670E—05 .1000006*01 .1708306-01
1368 11/14/77 15.983 0. —.276842E—01 .3940416*00 .301402E—05 .3276706-05 .1000006*01 .1708306-01
1381 11/16/77 15.942 0. -.276842E-01 .3540416*00 •3014026—05 .32 76 TOE—05 .1000006*01 .1708306-01
1398 11/17/77 15.971 0. —.276842E—01 .3940416*00 .3014026-05 .327670E-05 .1OOOOOE*01 .1708306-01
1440 11/28/77 15.914 0. -.276842E-01 .3940416*00 .3014026-05 .327670E—05 .1000006*01 .1708306-01
1455 11/29/77 15.957 0. -.276842E-01 .394041E*00 .3014026-05 •327670E-05 .1000006*01 .1708306-01
1466 11/29/77 15.957 0. —.276842E-01 .3940416*00 .301402E-05 .3276706-05 .1000006*01 .1708306-01
1483 12/02/77 15.956 0. —.2768426—01 .3540416*00 .301402E-05 .3276706-05 .100000E*01 .1708306-01
1502 12/03/77 15.958 0. —.276842E-01 .3940416*00 .3014026-05 .3276706-05 .1000006*01 .1708306-01
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NG. 12: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(l.N) C(2'N) CO.N) C(4,N) C(5,N) CO.N) CIT.N)
FILE (MV)

855 09/20/77 .003 0. .100000E+03 0. . 100000E + 01 0. 0. .500000E*01
882 09/22/77 .003 0. .100000E+03 0. •100000E+01 0. 0. .500000E+01
895 09/29/77 .003 0. .100000E+03 0. .1OOOOOE+01 0. 0. .500000E*01
927 10/03/77 .003 0. .100000E*03 0. -100000E+01 0. 0. .SOOOOOE+Ol
955 10/04/77 .003 0. .100000E+03 0. .lOOOOOE+Ol 0. 0. .500000E401
968 10/05/77 .003 0. .100000E+03 0. .100000E+01 0. 0. .500000E*01

1000 10/11/77 .003 0. .100000E+03 0. .100000E+01 0. 0. .500000E+01
1103 10/14/77 .003 0. .100000E+03 0. .100000E+01 0. 0. .500000E*01
1109 10/20/77 .003 0. •100000E+03 0. .100000E+01 0. 0. .500000E401
1131 10/21/77 .003 0. .100000E+03 0. .1QOOOOE+Q1 0. 0. .500000E401
1144 10/22/77 .003 0. .100000E*03 0. . 100000E+01 0. 0. .500000E*01
1161 10/25/77 .003 0. .100000E+03 0. .lOOOOOE+Ol 0. 0. .500000E401
1176 10/25/77 .003 0. .100000EF03 0. •lOOOOOE+Ol 0. 0. .500000E>01
1182 10/27/77 .003 0. .100000EF03 0. .100000E401 0. 0. .500000E401
1189 10/27/77 .003 0. .1OOOOOE403 0. .100000E401 0. 0. .500000E401
1209 10/28/77 .003 0. .100000E+03 0. .100000E+01 0. 0. .500000E+01
1212 10/28/77 .003 0. .100000E403 0. .100000E+01 0. 0. .500000E»01
1228 10/31/77 .003 0. .1OOOOOE403 0. .100000E+01 0. 0. .500000E*01
1241 11/02/77 .003 0. .100000E403 0. .100000E*01 0. 0. .500000E+01
1257 11/03/77 .003 0. .100000E403 0. .100000E*01 0. 0. .500000E401
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 15: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.N) C( 2tNi CO.Ni C(4.N) C(5•N) C(6.N) C(7,N J
FILE (MVJ

207 01/20/77 0.000 .467216E+01 .1429476-01 -.7995986*01 .1148556+02 0. 0. .6200006-02
21B 01/24/77 0.000 .460297E+01 .1429476-01 -.7457276*01 .1148556*02 0. 0. .6200006-02
227 01/25/77 0.000 .460257E*01 .1429476-01 -.7457276*01 .1148556*02 0. 0. .6200006-02
244 01/28/77 0.000 •460064E+01 .1429476-01 -.8187456*01 .1148556+02 0. 0. .6200006-02
250 01/29/77 0.000 .4522916*01 .1429476-01 -.6458806*01 .1148556+02 0. 0. .6200006-02
252 01/30/77 0.000 -457572E*01 .1429476-01 -.7498096*01 .1148556+02 0. 0. .6200006-02
257 01/30/77 0.000 .457572E+01 .1429476-01 -.7498096*01 .1148556+02 0. 0. .6200006-02
261 01/31/77 0.000 .4523066*01 .1429476—01 -.6759026*01 .1148556+02 0. 0. .6200006-02
272 01/31/77 0.000 .4569966*01 .1429476-01 -.8336816*01 .1148556+02 0. 0. .6200006-02
282 02/01/77 0.000 .4529406*01 .1429476-01 -.7465236*01 .1148556+02 0. 0. .6200006-02
290 02/02/77 0.000 .4529406*01 .1429476-01 -.7465236*01 .1148556+02 0. 0. .6200006-02
295 02/02/77 0.000 .4515926*01 .1429476-01 -.7323306+01 .1148556+02 0. 0. .6200006-02
298 02/08/77 0.000 .4444076*01 .1429476-01 -.6383486+01 .1148556+02 0. 0. .6200006-02
303 02/09/77 0.000 .4477606*01 .1429476-01 -.7651836*01 .1148556+02 0. 0. .6200006-02
321 02/11/77 0.000 .4477606*01 .142947E—01 -.7651836+01 .1148556+02 0. 0. .6200006-02
328 02/14/77 0.000 .4431156*01 .1429476-01 -.7263536*01 .1148556+02 0. 0. .6200006-02
340 02/16/77 0.000 .4363336*01 .1429476-01 -.6335996+01 .1148556+02 0. 0. .6200006-02
365 02/21/77 0.000 .4363336*01 .1429476-01 -.6335996*01 .1148556+02 0. 0. .6200006-02
372 02/22/77 0.000 .4363336*01 .1429476-01 -.6335996+01 .1148556*02 0. 0. .6200006-02
385 02/23/77 0.000 .4316166*01 - 1429476-01 -.5848476+01 .1148556+02 0. 0. .6200006-02
391 03/02/77 0.000 .4250966*01 .1429476-01 -.4741856*01 .1148556+02 0. 0. .6200006-02
400 03/03/77 0.000 .4255946*01 .1429476-01 -.5372256*01 .1148556+02 0. 0. .6200006-02
407 03/03/77 0.000 .4255946*01 .1429476-01 -.5372256*01 .1148556+02 0. 0. .6200006-02
410 03/03/77 0.000 .4338246*01 .1429476-01 -.7505086*01 .1148556+02 0. 0. .6200006-02
435 03/10/77 0.000 .4875386*01 .1429476-01 -.1221696+02 .1148556+02 0. 0. .6200006-02
440 03/10/77 0.000 .4689826*01 .1429476-01 -.1211206*02 .1148556+02 0. 0. .6200006-02
466 03/14/77 0.000 .4677296*01 .1361966—01 -.1432146*02 .1122806+02 0. 0. .6200006-02
490 03/16/77 0.000 .4587916*01 .1431446-01 -.3795416*01 .1156716+02 0. 0. .6200006-02
501 03/18/77 0.000 .4587916*01 .1631446-01 -.3795416*01 .1156716*02 0. 0. .6200006-02



CE-EPfil ThC PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NC. 15: CONVERSION CONSTANT HISTORY

26 RO DATE ZERO CU.N) C12. N)
FILE 1 MV)

509 03/21/77 0.000 .4487346*01 .1631446-01
519 03/21/77 0.000 .4611706+01 .1631446-01
536 03/23/77 0.000 .4611706+01 .1631446-01
545 03/23/77 0.000 .4632796+01 .1631446-01
567 03/28/77 0.000 .4558986*01 .1563096-01
574 03/29/77 0.000 .4483526+01 .1563096-01
599 04/01/77 0.000 .4506766+01 .1563096-01
614 04/05/77 0.000 .4500636*01 .1706616-01
620 04/06/77 0.000 .4490316+01 .1706616-01
634 04/28/77 0.000 .4660556+01 .1631236-01
645 04/28/77 0.000 .4660556+01 .1631236-01
658 05/09/77 0.000 .4593786*01 .1683116-01
667 05/10/77 0.000 .4579836*01 .1481676-01
685 05/11/77 0.000 .4710766+01 .1375266-01
693 05/12/77 0.000 .4516726*01 .1661856-01
714 05/17/77 0.000 .4591116*01 .1677916-01
735 05/19/77 0.000 .4558316+01 .1677916-01
758 05/20/77 0.000 .4679366*01 .1677916-01
774 05/20/77 0.000 .4302546*01 .1677916-01
792 05/23/77 0.000 .4684316+01 .1791816-01
827 05/25/77 0.000 .4649086+01 .1446256-01
838 05/25/77 0.000 .4472146+01 .1718816-01

CO.N) CO.N) CI5.N) CI6.N)

-.9A972AE+00 .1X5671E*02 0. 0.
—.536108E+01 .115671E+02 0. 0.
-.526108E*01 •115671E+02 C. 0.
-.4079*4E+01 .115671E+02 0. 0.
-.756670E*01 .115839E*02 C. 0.
-.527096E*01 .115839E*02 0. 0.
-.635517E*01 .U5839E402 0. 0.
-.400664E+01 .111355E+02 0. 0.
-.491714E+01 •111355E+02 0. 0.
—.454513E*0l .118335E+02 C. 0.
-.4945136*0l .1183356*02 0. 0.
-.3483846*00 .116271E*02 0. 0.
—,577441E*01 .1162716*02 0. 0.
-.1179426*02 .1243336*02 0. 0.
,187339£*01 .1243336*02 0. 0.

-.2163606*01 .1134626*02 0. O.
.1521516*01 .1134626*02 0. 0.

-.1093296*01 .1134626*02 0. 0.
.1299396*02 .1134626*02 0. 0.

-.1084856*01 .1071646*02 0. 0.
-.5841806*01 .1237346+02 0. 0.

.4988996+01 .1237366+02 0. 0.

CIT.N)

.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02
.6200006-02



CE-EPRI TUC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 15: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CU.N) CU.N) CU.N) CU.N) C(S.N) CU.N) CIT.N)

855 09/20/77 0.000 .460414E+01 .1693766-01 -.2947686*01 .1120606*02 0. 0. .6200006-02
882 09/22/77 0.000 .451397E+01 .1693766-01 .4262976*01 .1120606*02 0. 0. .6200006-02
895 09/29/77 0.000 •446529E*01 .1693766-01 -.3150146*01 .1120606*02 0. 0. .6200006-02
927 10/03/77 0.000 .464031E+01 .14744IE-01 -.1177286*02 .1225836*02 0. 0. .6200006-02
955 10/04/77 0.000 .44438IE*01 .1474416-01 -.6779616+01 .1225836*02 0. 0. .6200006-02
968 10/05/77 0.000 .4443 81E+D1 .1474416-01 -.6779616*01 .1225836*02 0. 0. .6200006-02

1000 10/11/77 0.000 •447163E+0I .1474416-01 -.7205476*01 .1225836*02 0. 0. .6200006-02
1103 10/14/77 0.000 •44460IE+01 .1474416-01 -.7757666*01 .1225836*02 0. 0. .6200006-02
1109 10/20/77 0.000 .441582E+01 .1474416-01 -.8107216*01 .1225836*02 0. 0. .6200006-02
1131 10/21/77 0.000 .4496066*01 .1661416-01 -.5485806*01 .1149486*02 0. 0. .6200006-02
1144 10/22/77 0.000 .4439826*01 .1487316-01 -.8863816*01 .1149496*02 0. 0. .6200006-02
1161 10/25/77 0.000 .450145E*01 .1675746-01 -.5150596+01 .1155026+02 0. 0. .6200006-02
1176 10/25/77 0.000 .4459816*01 .1433546-01 —.1129 72E+02 .1155036*02 0. 0. .6200006-02
1182 10/27/77 0.000 .464182E*01 .1653756-01 -.5819836*01 .1165836*02 0. 0. .6200006-02
1189 10/27/77 0.000 .4641826*01 .1653756-01 -.5819836*01 .1165836*02 0. 0. .6200006-02
1209 10/28/77 0.000 .4599056*01 .1473926-01 -.1061986*02 .1165846*02 0. 0. .6200006-02
1212 10/28/77 0.000 .4599056*01 .1473926-01 -.1061986*02 .1165846+02 0. 0. .6200006-02
1228 10/31/77 0.000 .4658226*01 .1631706-01 -.6417866*01 .1153796*02 0. 0. .6200006-02
1241 11/02/77 0.000 .4617406*01 .1633736-01 -.6352906*01 .1146236*02 0. 0. .6200006-C2
1257 11/03/77 0.000 .460482E*01 •139512E-01 -.1402786*02 .1146236*02 0. 0. .6200006-02



CE-EPRI THC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NG. 15: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
IMVI

C(l.N) C(2,N) CO.N) C14,Ni CI5.N) C( 6 > N) CO.N)

1272 11/04/77 0.000 •459307E+01 .168554E—01 —.460443E+01 .115637E+02 0. 0. .620000E—02
1292 11/07/77 0.000 -457039E*01 .163255E—01 -.633791E*01 .1151966*02 0. 0. .620000E-02
1308 11/09/77 0.000 .458338E+01 .132483E—01 166300E+02 • 115197 E*02 0. 0. .620000E—02
1322 11/10/77 0.000 .458783E+01 •162973E—01 — . 639244E+-01 .115146E+02 0. 0. .620000E—02
1337 11/10/77 0.000 .455217E*01 •144696E—01 -• 113808 E*02 .115147E+02 0. 0. .620000E—02
1354 11/14/77 0.000 .460597E+01 .168830E-01 —•434459EF01 .115110E+02 0. 0. .620000E-02
1364 11/14/77 0.000 .460597E+01 .168830E—01 —.434459E*0l .115110E+02 0. 0. •620000E-02
1368 11/14/77 0.000 .458032E+01 .148549E—01 1C6332E+02 • 115111E+02 0. 0. .620000E-02
1381 11/16/77 0.000 .456807E+01 .148549E—01 -.105925E+02 .115111E+02 0. 0. .620000E-02
1398 11/17/77 0.000 .457299E>01 .148549E-01 —.1C8310E+02 .115111E+02 0. 0. .620000E—02
1440 11/28/77 0.000 .461712E+01 .167737E—01 ~.554034E*01 .114476E+02 0. 0. .620000E-02
1455 11/29/77 0.000 .459380E-F01 •139235E-01 -.139214E+02 .114476E*02 0. 0. .620000E—02
1466 11/29/77 0.000 •459380E+01 .139235E-01 -.139214E*02 .114476E+02 0. 0. .620000E-02
1483 12/02/77 0.000 .455837E*01 .164948E—01 —.549649£*01 .115299E+02 0. 0. .620000E—02
1502 12/03/77 0.000 .453471E+01 . 145533E—01 —.110402E*02 .115303E+02 0. 0. .620000E—02



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 16: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CIl'NI C12.N) CI3tN) C(4.N)

207 01/20/77 0.000 .445268E+01 .197725E—01 .1250886*01 .9239856*01 0.
2IB 01/24/77 0.000 .438567E+01 •197725E—01 .7109246*00 .9239856+01 0.
227 01/25/77 0.000 .43B567E«01 .197725E—01 .7109246*00 .9239856+01 0.
244 01/28/77 0.000 •442772E*01 .197725E—01 —.1C0997E*01 .923985E+01 0.
250 01/29/77 0.000 .430780E+01 .197725E—01 .7629946*00 .9239856+01 0.
252 01/30/77 0.000 .437466E+01 .197725E—01 —.257295E+00 .9239856+01 0.
257 01/30/77 0.000 .437466E+01 .197725E—01 -.257295E+00 .9239856+01 0.
261 01/31/77 0.000 .432U3E+01 .197725E—01 —.397151E-01 .9239856*01 0.
272 01/31/77 0.000 .435283E401 •197725E—01 .554294E-01 .9239856+01 0.
282 02/01/77 0.000 .433340E+01 .197725E—01 .560240E-01 .9239856+01 0.
290 02/02/77 0.000 .43334CE+01 .1977256-01 .560240E—01 .9239856+01 0.
295 02/02/77 0.000 .431805E+01 .197725E—01 —.14B274E-01 .923985E+01 0.
298 02/08/77 0.000 .420623E+01 .1977256-01 .5919416*00 .9239856+01 0.
303 02/09/77 0.000 .423834E+01 .197725E-01 .2756696*00 .9239856+01 0.
321 02/11/77 0.000 .423834E+01 .197725E-01 .2756696*00 .9239856+01 0.
328 02/14/77 0.000 ,418T29E*01 .1977256-01 .2880756*00 .9239856*01 0.
340 02/16/77 0.000 .411530E»01 .197725E—01 .6267026+00 .9239856+01 0.
365 02/21/77 0.000 -411530E*01 . 197725E—01 .6267026+00 .9239856+01 0.
372 02/22/77 0.000 .411530E*01 .197725E—01 .6267026*00 .923985E+01 0.
385 02/23/77 0.000 . 412264E+01 .197725E—01 -.200367E-01 .9239856+01 0.
391 03/02/77 0.000 .A1097BE+01 .197725E-Q1 -.733346E*00 .9239856+01 0.
400 03/03/77 0.000 .405001E«01 .197725E-01 —.416770E—01 .9239856+01 0.
407 03/03/77 0.000 . 4050 C IE <-01 .197725E—01 —.416770E—01 .9239856+01 0.
410 03/03/77 0.000 .416457E+01 .1977256-01 -.1763946*01 .9239856+01 0.
435 03/10/77 0.000 .507779E+01 .197725E—01 -.9954936*01 .9239856+01 0.
440 03/10/77 0.000 .457I82E401 .197725E—01 .101566E+01 .9239856+01 0.
466 03/14/77 0.000 .454326E401 .194363E—01 .2361906+00 .9112896+01 0.
490 03/16/77 0.000 .4530446*01 .1944816—01 —.2828106*00 •917760E+01 0.
501 03/18/77 0.000 .4530446*01 •1944816—01 -.2828106*00 .9177606+01 0.

C(5,N) CI6.NI CIT.N)

0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02
0. .6000006-02

330053
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CE-ePRI TWO PHASE PUMP PERfORNANCE PROGRAM
INSTRUMENT NO. 16: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Cll.N) C(2,N) C (3 tN) C(4«N) C15.N) C(6,Ni Ct 7*N)
FILE 1 MV)

855 09/20/77 0.000 •446890E+01 .199943E—01 —.6H871E—01 .934915E+01 0. 0. •600000E—02
882 09/22/77 0.000 .441519E+01 .199943E-01 -.416174E+00 .934915E *01 0. 0. .6000006-02
895 09/29/77 0.000 .433503E *01 .199943E—01 —.718393E—01 .934915E+01 0. 0. .6000006-02
927 10/03/77 0.000 • 4402 72E+01 •169935E—01 —.578074E+01 •987543E+01 0. 0. .6000006-02
955 10/04/77 0.000 .42370CE*01 . 169935E—01 —.340852E*01 .987543E+01 0. 0. .6000006-02
968 10/05/77 0.000 •423700E+01 .169935E—01 -.340852E*01 .S87543E*01 0. 0. .6000006-02

IOOO 10/11/77 0.000 .416449E+01 .169935E-01 -.247924E*01 • 967543E *01 0. 0. .6000006-02
1103 10/14/77 0.000 •407751E+01 • 169935E—01 —»214690E*01 •987543E+01 0. 0. .6000006-02
1109 10/20/77 0.000 •398176E+01 .169935E—01 -.228337 £-*01 .987543E+01 0. 0. .6000006-02
1131 10/21/77 0.000 .3990COE+Q1 .194029E—01 -.266720E*00 •943374E+01 0. 0. .6000006-02
1144 10/22/77 0.000 •392650E+01 .18048BE—01 -.130361E*01 .943382E*01 C. 0. .6000006-02
1161 10/25/77 0.000 .392787E+01 .193156E-01 -.301101E*00 .933684E-»01 0. 0. .6000006-02
1176 10/25/77 0.000 .394871E+01 .154875E—01 — .5977 81E+01 .9336886+01 0. 0. .6000006-02
1182 10/27/77 0.000 .451313E+01 .188475E-01 -.207279£+01 .946931E+01 0. 0. .6000006-02
1189 10/27/77 0.000 -451313E+01 •188475E-Q1 -.207279E*01 .9469316+01 0. 0. .6000006-02
1209 10/28/77 0.000 .444378E-*01 •176046E-01 -•444061E*01 .946936E+01 0. 0. .6000006-02
1212 10/28/77 0.000 .4443 78E*01 .176046E-01 —.444061E*01 •946936E+01 0. 0. .600000E—02
1228 10/31/77 0.000 .438200E+01 .191020E—01 -.121802E+01 •944672E+01 0. 0. .6000006—02
1241 11/02/77 0.000 .426795E*01 .200886E—01 .625289E+00 .943727E +01 0. 0. .6000006-02
1257 11/03/77 0.000 •424194E+01 .177328E—01 — « 341861E«-0l .943732E+01 0. 0. .6000006-02
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 17: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(l.N) CI2.N)
FILE (MV)

207 01/20/77 0.000 .4831616+01 .6324456-02
218 01/24/77 0.000 .4777346+01 .6324456-02
227 01/25/77 0.000 .4777346+01 .6324456-02
244 01/28/77 o.ooo .4756226+01 .6324456-02
250 01/29/77 0.000 .4729876+01 .632445E-02
252 01/30/77 0.000 .4722676+01 .6324456-02
257 01/30/77 0.000 .4722676+01 .6324456-02
261 01/31/77 0.000 .471444E+01 .6324456-02
272 01/31/77 0.000 .4745616+01 .6324456-02
282 02/01/77 0.000 .4732096+01 .6324456-02
290 02/02/77 0.000 .4732096+01 .6324456-02
295 02/02/77 0.000 . 471341E+01 .6324456-02
298 02/08/77 0.000 .4638616+01 .6324456-02
303 02/09/77 0.000 .4654176+01 .6324456-02
321 02/11/77 0.000 .4654176+01 .6324456-02
328 02/14/77 0.000 .4630686+01 .6324456-02
340 02/16/77 0.000 .4600856+01 .6324456-02
365 02/21/77 0.000 .4600856+01 .6324456-02
372 02/22/77 0.000 .4600856+01 .632445E—02
385 02/23/77 0.000 .4551606+01 .6324456-02
391 03/02/77 0.000 .4512556+01 .6324456-02
400 03/03/77 0.000 .4553976+01 .6324456-02
407 03/03/77 0.000 .455397E+01 .6324456-02
410 03/03/77 0.000 .458836E+01 .632445E—02
435 03/10/77 0.000 •444924E+01 .6324456-02
440 03/10/77 0.000 .4814966+01 .6324456-02
466 03/14/77 0.000 .4819196+01 .6032936-02
490 03/16/77 0.000 .4714386+01 •700040E—02
501 03/18/77 0.000 .471438E+01 .7000406-02

CI3.N) CI4.NI CI5.N1 C(6>N)

-.227212E+02 .222176E+02 0. 0.
—.216179E*02 .222176E+02 0. 0.
—.216179E+02 .222176E*02 0. 0.
-.213787E*02 .222176E+02 0. 0.
-.2C5250E*02 .222176E*02 0. 0.
-•198337E+02 .222176E+02 0. 0.
-.198337E+02 .222176E+02 0. 0.

1958C1E*02 .222176E+02 0. 0.
—.216036E+02 .222176E*02 0. 0.
-.214782E+02 .222176E»02 0. 0.
-.214782E*02 .222176E+02 0. 0.
-.207377E+02 .222176E*02 0. 0.
—. 161516E+02 .222176E+02 0. 0.
-.193212E*02 .2221766+02 0. 0.
-.193212E+02 .2221766+02 0. 0.
—•188766E+02 .222176E+02 0. 0.
-.174551E+02 .222176E+02 0. 0.
—. 174551E+02 .222176E + 02 0. 0.
—.174551E+02 .2221766+02 0. 0.
—.1636116+02 .222176E+02 0. 0.
—.154394E+02 .222176E+02 0. 0.
-•1T2679E+02 .222176E+02 0. 0.
-.1726796+02 .222176E+02 0. 0.
-.2000786+02 .2221766+02 0. 0.

.7801086+01 .222176E+02 0. 0.
-.2568116+02 .2221766+02 0. 0.
—.293996E+02 .219699E+02 0. 0.
-.1663066+02 .2211816+02 0. 0.
-.1663066+02 .2211816+02 0. 0.

C(7,N I

.2110006-01 

.2110006-01 

.2110006-01 

.2110006-01 

.2110006-01 

.2110006-01 

.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01 
.2110006-01



CE-EPRI T*G PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 17: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Cll.N) C12.N)
FILE (MV)

509 03/21/77 0.000 .4729C4E401 .7000406-02
519 03/21/77 O.OOO .4724916401 .7000406-02
536 03/23/77 0.000 .4724916401 .7000406-02
545 03/23/77 0.000 .4720306401 .7000406-02
567 03/28/77 0.000 .4465S8E401 .8417246-02
574 03/29/77 0.000 .4409026401 .8417246-02
599 04/01/77 0.000 .4461206401 .8417246-02
614 04/05/77 0.000 .4410076401 .8896196-02
620 04/06/77 0.000 .4397386401 .8896196-02
634 04/28/77 0.000 .4696236401 .7932326-02
645 04/28/77 0.000 .4696236401 .7932326-02
658 05/09/77 0.000 .4581506401 .8597486-02
667 05/10/77 0.000 .4698556401 . 725444E—02
685 05/11/77 0.000 .4867546401 .6340276-02
693 05/12/77 0.000 .4680486401 .73 79616-02
714 05/17/77 0.000 .4617006401 .8476606-02
735 05/19/77 0.000 .4642186401 .8476606-02
758 05/20/77 0.000 .4663216401 .8476606-02
774 05/20/77 0.000 .4646536401 .8476606-02
792 05/23/77 0.000 .4633016401 .8720856-02
827 05/25/77 0.000 .4666306401 .7868666-02
838 05/25/77 0.000 .4837856401 .5760916-02

C(3,N> C(4,N) CIS.Ni C(6,N)

-.1S27C7E+02 -22118IE*02 0. 0.
—•179853E*02 -22I181E+02 0. 0. 
-.179853E+02 .221181E+02 0. 0. 
-.178539E«-02 . 22118164-02 0. 0. 
—.493360E*01 .214778E+02 0. 0. 
-.295297E401 .214778E*02 0. 0. 
-.493307E+01 -214778E+02 0. 0. 
-.181053E+01 .2U4A6E+02 0. 0. 
-.213828E4-01 .211466E + 02 0. 0. 
-.618999E+01 .222212E4-02 0. 0.
— .618999E4-01 .22221264-02 0. 0.

.1280386401 .2194546402 0. 0. 
-.1128006402 .2194556402 0. 0. 
-.2746696402 .2253636402 0. 0. 
-.7594616401 .2253636402 0. 0. 
-.4433926400 .2160056402 0. 0. 
-.1239856401 .2160056402 0. 0. 
-.2066886401 .2160056402 0. 0. 
-.1442006401 .2160056402 0. 0.

.3138336400 .2183266402 0. 0. 
-.5596156401 .2218856402 0. 0. 
-.2955066402 .2218686402 0. 0.

C< 7f N I

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01

.2110006-01



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM 
INSTRUMENT NO. 1 7 : CONVERSION CONSTANT HISTI

z£o

O
U

O
O

O
O

O
O

O
O

O
O

O
O

Q
O

O
O

O
O

U
jU

J
iljU

J
L

ijU
J

iL
lijU

J
iijU

jJ
jlijJ

jJ
jU

jX
u

J
iL

J
j

o
o

o
o

o
o

o
o

o
o

o
o

a
o

o
o

o
o

o
o

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

o
o

o
o

o
o

a
o

o
o

o
o

o
o

o
o

o
o

o
o

^
 ^

 ■■4 ^
 ^

 **4 
^

 
^
 ^

 
^
 ^

M
rv

jrM
N

M
N

'M
N

O
J
^

M
^

J
^

N
N

O
iN

N
rs

J
N

N

z«h
'O

o
d

b
o

d
d

o
b

o
o

o
o

b
d

o
d

o
o

a
o

za

£2

a
d

o
o

o
o

o
o

d
o

o
o

o
o

d
o

o
o

o
o

f\jrgrvjrsjr>jfvjrgf>jf\jfsjogr>jr»jN
P

sjrgfsirsjrsjfN
4

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

a
a

♦
 
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦

i
 

**

<

co
o

o
ajrN

jfN
jfN

f\jrvjrg
u

>rM
-f^aO

'^'^iA
u

>fr»-4tN
j

coooco
<vrv/rsjrsj<,v

j^
V

^
<

N
rv

jrw
^

fV
N

^
A

/'\rv
jr«

jr\jrg

§Oa
 

2
i 

•»

KLU 
U

|

o
o

o
o

o
a
o

a
o

o
o

o
o

o
o

o
o

o
o

o
U

JU
JU

JU
JU

U
U

JU
JC

U
U

J^JLiJU
JU

jU
JU

JU
JlijU

JU
JU

J
^

c
o

*H
O

C
>C

^^'H
©

rsj'T
(M

-^Q
O

flO
'«»,>

tO
ir\»N

jA
r-'ro

'o
o

rN
ju

»
^

o
tn

N
O

©
fn

m
u

'in
o

ir>
*r

-^
■

^
(j'O

v
O

'O
O

o
rN

jo
o

o
'

c
o

o
^

'ru
^

m
ro

c
o

f^
r-r-^

rg
m

fo
o

o
f'-*^

©
p

g
r“

0
'0

'U
fn

«
/*o

e
n

^
^

r^
o

o
-*^

h
*a

'^

h
-

p-i 
z•>

• 
N

§
 

3

H
*

<\<M
rvjfN

j(\jrsj<N
jrsjf\jfM

<N
rsjfN

jrgfvjrg<sj{\jfsj[>j
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
1 

1 
1 

1 
t 

1 
1 

1 
I 

1 
1 

1 
1 

1 
1 

t 
1 

1 
1 

1 
U

JU
JU

JU
JU

JU
JU

JU
JU

JU
JU

JU
JU

JU
JU

JU
JU

JU
JU

JU
J 

ij>
k/>

in
ro

fn
rn

r^
n

n
r*»fN

(N
j(7*>

r4,o
o

©
®

-j3
 

r-r-f**o
o

o
o

o
o

N
O

<
T

*o
«
N

i^
.f»

-4
,'t^

m
o

 
h

-r^
r^

P
n

m
fn

frirq
rrik

A
O

'^
irifO

P
O

O
O

^
lA

r- 
«
0
'O

'O
'O

'O
'0

’O
^

j'O
,4

^
^

<
T)fO

fn
©

©
0
'(^

'^
ffl®

®
r-r-N

r*-r*'h
-©

>
o

®
h

-®
®

r,-p
^

®
®

iri

UJ1

z
z

 
**<4

wH 
w*4 

^4 W
 

^4 
**4 <«t 

*4 W4 ^
 

v~4 ^4 "4
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
U

JU
JU

JU
JU

JU
JU

4U
JU

IU
JU

JU
JU

JU
JU

JU
JU

JU
JU

JU
J

©
N

O
v
>

^
©

©
'fc

ro
rM

o
irttn

o
o

tA
u

^
»
4
<

r©
C

\J^P
nC

0f*'lf^f,,,'0
'O

^
'0

«
N

O
®

®
(7
‘U

'P
*U

''0
©

o
m

c
rin

in
o

rN
a
t^

o
tn

c
r^

^
^

rriin
o

©
u

<A
,'O

'0
'0

'O
'6

,>Q
©

U
>lA

F
*tftlf>if\m

N
0'O

m
iA

^»

Q»
 >

 
UJ Z

 
NJ

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

UJ<

V
's

.V
’S

'v
V

N
V

'S
V

W
W

V
N

s
V

N
.N

,'^
(N

rg
N

O
O

O
w

p
^

N
N

N
rg

ru
c
M

iN
C

s
jrv

jm
o

o
O
s
C

T
'O

'O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
W

pH
0

0
0

"
^

»
H

p4
w4

'^
*
^

"
4

p4
w4

p4
pH

^
4
^

"
H

*^
4

m4
'-4

a
 u

j 
*
 -j

UJ M
f 

N
 U.

U1l<
N

in
f-L

n
c
O

O
m

9
'M

-<
'*»

-4
s
0
N

9
'9

N
ao

'-'r>a.
(A

®
<

^
N

iA
«
0
Q

O
O

f«
t4
,'J

)h
-®

®
O

#
4
N

,<^Vh
©

©
©

0
«
0
»
0
»
0
-4

M
M

«
^

*4
^

-4
M

4
*4

fM
N

N
^

N
p4

p4
*>

4
*4

»
*4

m4
^

4
»
4

p4
»
4

pi4
»
4
'^

^

2 3 0 0 5 9



CE-EPRI TWC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 17: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(1,N) CI2,N) C(3,N) C(4.N) C(5,N) C(6,N) C(7,N)

1272 11/04/77 0.000 .447904E«01 •854624E-02 •974525E-01 .232014E+02 0. 0. .211000E-01
1292 11/07/77 0.000 •442715E+01 .813848E-02 -.281627E«-01 .232665E«-02 0. 0. .211000E-01
1308 11/09/77 0.000 .461335E+01 .572464E—02 -.245814E>02 •232668E+02 0. 0. .211000E-01
1322 11/10/77 0.000 .439644E+01 .828488E-02 -.253321E*01 .228771E+02 0. 0. .211000E—01
1337 11/10/77 0.000 •472822E*01 .473755E-02 -.399064E+02 .228773E+02 0. 0. .211000E-01
1354 11/14/77 0.000 .454023E+01 •837176E—02 -.255515E^01 .228606E*02 0. 0. •211OOOE-Ol
1364 11/14/77 0.000 .454023E+01 . 837176E—02 -.255515E+01 .228606E+02 0. 0. .211000E—01
1368 11/14/77 0.000 •468407E*01 .614826E—02 —.232332E*02 .228608E*02 0. 0. .2110006-01
1381 11/16/77 0.000 .463773E*01 •614826E-02 -.21B079E*02 .228608E+02 0. 0. .211000E-01
1398 11/17/77 0.000 .451983E+01 .614826E-02 -.191626E*02 ,228608E*02 0. 0. .211000E-01
1440 11/28/77 0.000 .383995E+01 •911887E—02 -.128583E+01 .208566E*02 0. 0. .211000E-01
1455 11/29/77 0.000 •471651E+01 .236183E—02 —.737680E*02 .208567E+02 0. 0. •211000E-01
1466 11/29/77 0.000 .471651E«01 .236183E-02 -.737680E+02 .208567E+02 0. 0. .2110006-01
1483 12/02/77 0.000 .347365E+01 .885521E-02 .1T3851E*00 .222652E+02 0. 0. .211000E—01
1502 12/03/77 0.000 .365445E+01 •561442E—02 -.958001E401 .222659E+02 0. 0. .211000E-01



CE-EPRI Tt.0 PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 18: CONVERSIUN CONSTANT HISTORY

ZERO DATE ZERO C(ltN) 0(2,N)
FILE (MV)

207 01/20/77 0.000 .444358E+01 •164233E—01
218 01/24/77 o.ouo •441457E+01 • 164233E—01
227 01/25/77 0.000 .441457E+01 .164233E—01
244 01/28/77 0.000 •442410E+01 .164233E—01
250 01/29/77 0.000 •437146E+01 •164233E—01
252 01/30/77 0.000 .440879E+0l .164233E-01
257 01/30/77 0.000 •440B79E+01 • 164233E—01
261 01/31/77 0.000 .439004E*01 •164233E—01
272 01/31/77 0.000 .439161E+01 .164233E—01
282 02/01/77 0.000 •437366E+01 .164233E—01
290 02/02/77 0.000 .43T366E+01 .164233E—01
295 02/02/77 0.000 •437794E+01 .164233E—01
298 02/08/77 0.000 .430731E+01 •164233E—01
303 02/09/77 0.000 •431259E+01 .164233E—01
321 02/11/77 0.000 .431259E+01 ■164233E—01
328 02/14/77 0.000 .42933 IE +01 .164233E—01
340 02/16/77 0.000 •426382E+01 •164233E—01
365 02/21/77 0.000 .426382F+01 .164233E—01
372 02/22/77 0.000 .426382E+01 .164233E—01
385 02/23/77 0.000 .424055E+01 .164233E-01
391 03/02/77 0.000 .427217E *01 .164233E—01
400 03/03/77 0.000 .425506E+01 .164233E—01
407 03/03/77 0.000 .4255C6E+01 . 164233E—01
410 03/03/77 0.000 •434303E+01 .164233E—01
435 03/10/77 0.000 .478643E+01 .164233E—01
440 03/10/77 0.000 •458561E*01 . 164233E—01
466 03/14/77 0.000 •452977E+01 .167023E—01
490 03/16/77 0.000 .45414CE+01 .163273E—01
501 03/18/77 0.000 •45414CE*01 .163273E—01

CI3.N) 0(4.N) CIS.NI U6.NI

.812393E+00 -120295E+02 0. 0.
-.761452E+00 .120295E+02 0. 0.
—»761452E*00 .120295E+02 0. 0.

137819E+01 .120295E*02 0. 0.
—.715352E*00 .12029SE»02 0. 0.
—.935362E+00 -120295E*02 0. 0.
—.935362E*00 .120295E*02 0. 0.
-.975643E*00 .120295E*02 0. 0.
-.100002E+01 •120295E+U2 0. G.
-.B29270E+00 .120295E*02 0. 0.
—.829270E*00 .120295E*02 0. 0.
-.957877E*00 ,120295E*02 0. 0.
—.114160E401 .120295E*02 0. 0.
—.744167E+00 .120295E+02 0. 0.
-.744167E+00 .12O295E*02 0. 0.
-.119293E*01 .120295E+02 0. 0.
-.399003E»00 .120295E+02 0. 0.
-.399003E*00 .120295E*02 0. 0.
—.399003E+00 .120295E*02 0. 0.

.592769E—01 .120295E402 0. 0.
-.917493E*00 .120295E+02 0. 0.
-.447775E400 .120295E+02 0. 0.
—.447775E*00 .120295£*02 0. 0.
-.279B66E+01 .120295E*02 0. 0.
-.623391E*00 .120295E+02 0. 0.
—.138496E+01 .120295E+02 0. 0.

.591190E+00 .121411E+02 0. 0.
-.767610E+00 .122216E+02 0. 0.
—.767610E*00 -122216E»02 0. 0.

C( 7.N)

.136OOOE-Ol 

.136000E-01 

.136OOOE-Ol 

.136000E-01 

.136000E-01 

.136000E—01 

.136000E-01 

.136OOOE-Ol 

.136000E-01 

.136000E-01 

.136OOOE-Ol 

.136000E-01 

.136OOOE-Ol 
.136000E-01 
•136000E—01 
.136000E-01 
.136OOOE-Ol 
.136000E—01 
.136000E-01 
.136000E—01 
.136000E-01 
. 136000E—01 
.136000E—01 
.136000E-01 
.136000E—01 
.136000E-01 
.136000E—01 
.136000E-01 
.136OOOE-Ol



2 3 0 0 6 2

Z E R O
F I L E

0 3 / 2 1 / 7 7
0 3 / 2 1 / 7 7
0 3 / 2 3 / 7 7
0 3 / 2 3 / 7 7
0 3 / 2 8 / 7 7
0 3 / 2 9 / 7 7
0 4 / 0 1 / 7 7
0 4 / 0 5 / 7 7
0 4 / 0 6 / 7 7
0 4 / 2 8 / 7 7
0 4 / 2 8 / 7 7
0 5 / 0 9 / 7 7
0 5 / 1 0 / 7 7
0 5 / 1 1 / 7 7
0 5 / 1 2 / 7 7
0 5 / 1 7 / 7 7
0 5 / 1 9 / 7 7
0 5 / 2 0 / 7 7
0 5 / 2 0 / 7 7
0 5 / 2 3 / 7 7
0 5 / 2 5 / 7 7
0 5 / 2 5 / 7 7
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CE-EPRI TWC PHASE PUHP PERFORMANCE PRQGRAH
INSTRUMENT NO. 18: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
( MV )

CtltNJ Cl 2,N) C(3,NJ C(4.N) CI5.N) CI6.N) Cl 7,N)

855 09/20/77 0.000 •455376E*01 .161543E—01 —.120934E+01 .118513E+02 0. 0. .1360006-01
882 09/22/77 0.000 •454793E+01 .161543E—01 —.144161E+01 .1185136+02 0. 0. .1360006-01
895 09/29/77 0.000 .452817E+01 • 161543E—01 —.515209E+00 .1185136+02 0. 0. .1360006-01
927 10/03/77 0.000 • 457310E-*01 .1412886-01 —.689851E+01 •120977E+02 0. 0. .1360006-01
955 10/04/77 0.000 .449927E+01 .1412886-01 -.5486416+01 •120977E+02 0. 0. .136000E—01
968 10/05/77 0.000 .449927E+01 .1412886-01 -.548641E+01 .120977E+02 0. 0. .136000E-01

IOOO 10/11/77 0.000 .448896E+01 .141288E-01 -.452492E+01 •120977E+02 0. 0. .136OOOE-Ol
1103 10/14/77 0.000 .4478S5E+01 .1412886—01 -.5187626+01 .120977E+02 0. 0. .1360006-Cl
1109 10/20/77 0.000 .444391E+01 .1412886-01 —.446192E+01 .120977E+02 0. 0. .136000E-01
1131 10/21/77 0.000 •449814E+01 •135421E—01 -.693697£+01 .1179316*02 0. 0. .136000E—01
11*4 10/22/77 0.000 .449752E*01 .1271126-01 -.1C0448E+02 .1179306+02 0. 0. .1360006-01
1161 10/25/77 0.000 .448797E*01 .139682E—01 -.593605E+01 .1157446+02 0. 0. . 136000E—01
1176 10/25/77 0.000 .456166E+01 .111472E—01 -.177354E+02 .115744E+02 0. 0. .1360006-01
1182 10/27/77 0.000 .4637886+01 .137668E-01 —.715029E+01 .119064E+02 0. 0. .1360006-01
1189 10/27/77 0.000 .4637B8E+01 .137668E-01 —.715029E+01 .1190646+02 0. 0. .1360006-01
1209 10/28/77 0.000 .462629E+01 •137668E—01 —.800922E+01 .119064E+02 0. 0. .136000E-01
1212 10/28/77 0.000 .462629E+01 .1376686-01 —.800922E+01 .1190646+02 0. 0. .1360006-01
1228 10/31/77 0.000 .462080E+01 •142351E—01 —.555532E+01 .116516E+02 0. 0. .1360006-01
12*1 11/02/77 0.000 •4614S7E+01 .135503E-01 -.781297 E+01 .116724E+02 0. 0. .1360006-01
1257 11/03/77 0.000 .471033E+01 .1096096-01 —.218008E+02 .116722E+02 0. 0. .1360006-01



CE-EPRI TMC PRASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 18: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MVJ

C<l,N) C(2,N)

1272 11/04/77 0.000 .4627636*01 .1327106-01
1292 11/07/77 0.000 .4592066*01 .1334286-01
1308 11/09/77 0.000 .4691876*01 .1146316-01
1322 11/10/77 0.000 .4634616*01 .1319166-01
1337 11/10/77 0.000 .4702416*01 .1113176-01
1354 11/14/77 0.000 .4626606*01 .1356256-01
1364 11/14/77 0.000 .4626606*01 .1356256-01
1368 11/14/77 0.000 .5121546*01 .5318396-02
1381 11/16/77 0.000 .5131666*01 .5318396-02
1398 11/17/77 0.000 .5123626*01 .5318396-02
1440 11/28/77 0.000 .4621706*01 .1309206-01
1455 11/29/77 0.000 .4692236*01 .1093986-01
1466 11/29/77 0.000 .4692236*01 .1053986-01
1483 12/02/77 0.000 .4614886*01 .1209566-01
1502 12/03/77 0.000 .4689816*01 .1081996-01

C(3.N) CI4,N) C15.N) C(b.N>

8730646*01 .1186056*02 0. 0. 
-.794342E*01 .1162286*02 0. 0. 
-.1566526*02 .116227E*02 0. 0. 
-.9451686+01 .1153136*02 0. 0. 
-.2066886*02 .1153106*02 0. 0. 
-.7715046*01 .1170236*02 0. 0. 
-.7715046*01 .1170236*02 0. 0. 
-.8578586*02 .1170216*02 0. 0. 
-.8707426*02 .1170216*02 0. 0. 
-.8609146*02 .1170216*02 0. 0. 
-.9975406*01 .1153666*02 0. 0. 
-.2162906*02 .1153646*02 0. 0. 
-.2162906*02 .1153646*02 0. 0. 
-.1273436*02 .1144706*02 0. 0. 
-.2187706*02 .1144706*02 0. 0.

C(7,N)

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01

.1360006-01
.1360006-01



CE-EPRI TWC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 19: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(l.N) C(2.N>
FILE (MV)

207 01/20/77 0.000 .4681886+01 .1687996-01
218 01/24/77 0.000 .4632 07E+01 .168799E—01
227 01/25/77 0.000 .4632076+01 .1687996-01
244 01/28/77 0.000 .4636866+01 .168799E—01
250 01/29/77 0.000 .453399E+01 .1687996-01
252 01/30/77 0.000 .4573886+01 .1687996-01
257 01/30/77 0.000 .4573886+01 .168799E—01
261 01/31/77 0.000 .4498236+01 .1687996-01
272 01/31/77 0.000 .4625796+01 .1687996-01
282 02/01/77 0.000 .4568306+01 .1687996-01
290 02/02/77 0.000 •456830E+01 .168799E—01
295 02/02/77 0.000 .4545276+01 .168799E—01
298 02/08/77 0.000 .4371416+01 .1687996-01
303 02/09/77 0.000 .448799E+01 .1687996-01
321 02/11/77 0.000 •4487S9E+01 .1687996-01
328 02/14/77 0.000 .4378996+01 .1687996-01
340 02/16/77 0.000 .4297866+01 .1687996-01
365 02/21/77 0.000 .4297866+01 .1687996-01
372 02/22/77 0.000 .4297866+01 .168799E-01
385 02/23/77 0.000 .4336456+01 .1687996-01
391 03/02/77 0.000 .425060E+01 .168799E—01
400 03/03/77 0.000 .4235796+01 .1687996-01
407 03/03/77 0.000 .4235796+01 .1687996-01
410 03/03/77 0.000 .4365696+01 .1687996-01
435 03/10/77 0.000 .5105136+01 .1687996-01
440 03/10/77 0.000 .4615996+01 .1687996-01
466 03/14/77 0.000 .4614496+01 .1577276-01
490 03/16/77 0.000 .4530966+01 .1977786-01
501 03/18/77 0.000 .4530966+01 .1977786-01

C(3«N) CIA'NI CI5.NJ C<6,N)

—.7A7309E*01 .883771E»01 0. 0.
-.786292E*01 .883771E+0I 0. 0.

7E62S2E*01 ,88377IE*OI 0. 0.
-.891227 E+01 .883771E+01 0. 0.
-.6t9519E+01 •883771E+01 0. 0.
—.668269E+01 .883771E+01 0. 0.
—.668269E+01 .883771E+01 0. 0.
—.57A938E+01 .883771E+01 0. 0.
—.932860E+01 .883771E+01 0. 0.
—.831A88E+01 .8837716*01 0. 0.
-.8314886+01 .88377IE+01 0. 0.
-•778288E+01 .8B3771E+01 0. 0.
—.502483E+01 .883771E+01 0. 0.
—.795159E+01 .883771E+01 0. 0.
—.795159E+01 .883771E +01 0. 0.
-.6425806+01 .8837716+01 0. 0.
—.5132946+01 .8837716+01 0. 0.
-.5132946*01 •88377 IE +01 0. 0.
-.5132946+01 .8837716+01 0. 0.
-.6045616+01 .883771E+01 0. 0.
-.4806386+01 .8837716+01 0. 0.
-.4688506+01 .8837716+01 0. 0.
-.4688506+01 .8837716+01 0. 0.
-.7723926+01 .883771E+01 0. 0.
-.2448166+02 .8837716+01 0. 0.
-.1068526+02 .883771E+01 0. 0.
-.1384066+02 •851046E+01 0. 0.
-.2900106+00 .8965096+01 0. 0.
-.2900106+00 .8965096+01 0. 0.

C(7,N)

.5300006-02 

.5300006-02 

.5300006-02 

.530000 E-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02 
.5300006-02



CE-EPRI TUG PHASE PUMP PEREGRMANCE PROGRAM 
INSTRUMENT NO. 19 : CONVERSION CONSTANT H IST
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CE-EPRI TM3 PHASE PUHP PERFCRHANCE PROGRAM
INSTRUMENT NO. 19: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(1 tN) CIZtNI C(3,N) CI4,N)

B55 09/20/77 0.000 .444051E+01 .193927E—01 -.548022E+00 •873257E+01 0.
8B2 09/22/77 0.000 .44313AE+01 .193927E—01 —.1A3790E+01 •873257E+01 0.
895 09/29/77 0.000 .440139E*01 .193927E—01 -.127332E+01 .873257E+01 0.
927 10/03/77 0.000 .425867E+01 .195777E—01 -.165584E-01 •876935E+01 0.
955 10/04/77 0.000 .431968E+01 .195777E—01 --127496E+01 .876935E+01 0.
968 10/05/77 0.000 .431968E*01 .195777E—01 -.127496E+01 •B76935E+01 0.

1000 10/11/77 0.000 .416734E+01 .195777E—01 •354450E+0C .876935E+01 0.
1103 10/14/77 0.000 .418664E+01 .195777E—01 .973251E—02 .876935E+01 0.
1109 10/20/77 0.000 .41774 IE *01 .195777E-01 —.174089E+00 .876935E+01 0.
1131 10/21/77 0.000 .415578E*01 •19304OE—01 —.706780E+00 .860533E+01 c.
1144 10/22/77 0.000 . 418220E*01 .17 5606E—01 -.342841E+01 .660528E+01 0.
1161 10/25/77 0.000 .409637E+01 .197268E—01 .3603C6E+00 .871138E+01 0.
1176 10/25/77 0.000 .414141E+01 •178297E—01 -.305321E+01 .B71137E+01 0.
1182 10/27/77 0.000 .441614E*01 .1921ABE-01 —•125B06E+01 .877235E+01 0.
1189 10/27/77 0.000 .441614E+01 .192143E—01 —.125B06E+01 .877235E+01 0.
1209 10/28/77 0.000 .443909E+01 .192143E—01 —.221055E+01 .877235E+01 0.

1212 10/28/77 0.000 .443909E+01 .192143E—01 —.221055E+01 .877235E+01 0.
1228 10/31/77 0.000 .435340E+01 .195519E—01 —.611891E+00 .875756E+01 0.
1241 11/02/77 0.000 .438346E*01 •191435E—01 —.139006E+01 •877940E+01 0.
1257 11/03/77 0.000 .4384C1E+01 .173645E—01 -.473861E+01 .877930E+01 0.

C(6,N> C(7»Ni

0. .530000E-02
0. .530000E-02
0. .S30000E—02
0. .530000 E-02
0. .530000E-02
0. .530G00E—G2
0. .530000E-02
0. .530000E—02
0. .530000E-02
0. .530000E-02
0. .530000E—02
0. .530 000 E-02
0. .530000E—02
0. .530000E-02
0. .530000E-02
0. .530000E-02
0. .530000E-02
0. .530000E—02
0. .530000 E-02
0. .S30000E—02

230067



Ce-EPKI Tttli PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 19: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(1*N) C(2,N) CI3.N) C(4,N) C(5,N) C(6,N) C(7,N)

1272 11/04/77 0.000 .439617E+01 •188519E—01 -.197076E+01 .884242E+01 0. 0. .530000E-02
1292 11/07/77 0.000 .439720E+01 . 19655 3E-01 —.569964E+00 .842038E+01 0. 0. .530000E-02
1308 11/09/77 0.000 .446591E*01 •166235E—01 -.862121E+01 •842025E+01 0. 0. .530000E-02
1322 11/10/77 0.000 .439063E*01 .I93304E-01 -.117360E+01 .878196E+01 0. 0. .530000E-02
1337 11/10/77 0.000 .43810IE+01 •185709E—01 -.259421E+01 •87S176E+01 0. 0. .530000e-02
1354 11/14/77 0.000 .4468C3E+01 .191578E-01 -.165094E+01 .8B8710E+01 0. 0. .530000E-02
1364 11/14/77 0.000 •446803E+01 .191578E-01 -. 165094E+01 .888710E+01 0. 0. .530000E-02
1368 11/14/77 0.000 •440777E*01 .192801E—01 -.326410E+00 .888698E+01 0. 0. .530000E-02
1381 11/16/77 0.000 »446798E*01 . 19280 IE-01 —•2C6565E+01 .888698E+01 0. 0. .530000E-02
1398 11/17/77 0.000 .444609E+01 •192801E—01 -.121369E+01 .888698E+01 0. 0. .530000E—02
1440 11/28/77 0.000 .439556E+01 •196772E—01 -.132561E+01 .866259E+01 0. 0. .530000E-02
1455 11/29/77 0.000 .436547E+01 .179817E—01 —.411061E+01 .866248E+01 0- 0. .530000E-02
1466 11/29/77 0.000 .436547E+01 .179817E—01 -.411061E+01 .866248E+01 0. 0. •530000E—02
1483 12/02/77 0.000 .440895E»01 .187718E-01 -.221829E+01 •882933E+01 0. 0. .530000E-02
1502 12/03/77 0.000 .440477E+01 .175620E—01 -.505261E+01 .B82933E+01 0. 0. .530000E-02
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 20: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(l.N) C(2,N>
FILE (MV)

509 03/21/77 0.000 .4882936*01 .5550626-02
519 03/21/77 o.ooc .4820106*01 .5550626-02
536 03/23/77 0.000 .482010E*01 .5550626-02
545 03/23/77 0.000 .4803756*01 .555062E-02
567 03/28/77 0.000 .4428456*01 .8294016-02
574 03/29/77 0.000 .436395E+01 .8294016-02
599 04/01/77 0.000 .4392006*01 .8294016-02
614 04/05/77 0.000 .4403076*01 .8948286-02
620 04/06/77 0.000 .4351236*01 .894828E—02
634 04/28/77 0.000 .4636696*01 .8283816-02
645 04/28/77 0.000 .4636696*01 .8283816-02
658 05/09/77 0.000 .4565456*01 .8979636-02
667 05/10/77 0.000 .4538066*01 .8979636-02
685 05/11/77 0.000 .4403116*01 .1048836-01
693 05/12/77 0.000 .4481516*01 .1048836-01
714 05/17/77 0.000 .4674536*01 .860030E—02
735 05/19/77 0.000 .4645386*01 .8600306-02
758 05/20/77 0.000 .4619736*01 .8600306-02
774 05/20/77 0.000 .4545986*01 .8600306-02
792 05/23/77 0.000 .4642376*01 .8048906-02
827 05/25/77 0.000 .4685486*01 .6987646-02
838 05/25/77 0.000 .5421236*01 .2378406-02

C(3,N) C(4«N) CI5.NI Clb.N)

-.A15876E«-02 .215873E+02 0. 0.
-.361405E*02 .215873E+02 0. 0.

3614C5E+02 .215873E4-02 0. 0.
-.357746E+02 .215873E+02 C. 0.
-.5572596*01 .2101236*02 0. 0.
-.3519296*01 .2101236*02 0. 0.
-.566401E+01 .210123E+02 0. 0.
-.3759206*01 .1963516*02 0. 0.
-.4002686*01 .1963516*02 0. 0.
-.6253556*01 .2085186*02 0. 0.
-.6253556*01 .2085186*02 0. 0.

.5155186*00 .2007016*02 0. 0.
-.3874406*00 .2007016*02 0. 0.

.1185236*02 .1988286*02 0. 0.

.6525146*01 .1988286*02 0. 0.
-.5313746*01 .1260266*02 0. 0.
-.5951496*01 .1260266*02 0. 0.
-.5182216*01 .1260266*02 0. 0.
-.2141416*01 .1260266*02 0. 0.
-.9803546*01 .1375106*02 0. 0.
-.1577106*02 .1422306*02 0. 0.
-.1436866*03 .1422276*02 0. 0.

C(7,NI

.1440006-01 

. 1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 

.1440006-01 
.1440006-01 
.1440006-01 
.1440006-01 
.1440006-01 
.1440006-01



CE-EPRI TWC PHASE PUMP PEREGRMANCE PROGRAM
INSTRUMtNT NO. 20: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CdtN)
FILE I MV)

855 09/20/77 0.000 .466231E+01
882 09/22/77 0.000 .462553E+01
895 09/29/77 0.000 .4580765+01
927 10/03/77 0.000 .475912E+01
955 10/04/77 0.000 .460453E+01
968 10/05/77 0.000 •460453E+01

1000 10/11/77 0.000 .4557C3E+01
1103 10/14/77 0.000 •452192E+01
1109 10/20/77 0.000 •4465S1E+01
1131 10/21/77 0.000 .4282C2E+01
1144 10/22/77 0.000 .374610E+01
1161 10/25/77 0.000 .4255195+01
1176 10/25/77 0.000 •417333E+01
1182 10/27/77 0.000 .45567CE+01
1189 10/27/77 0.000 .4556705+01
1209 10/28/77 0.000 .4503485+01
1212 10/28/77 0.000 .4503485+01
1228 10/31/77 0.000 .463120E+01
1241 11/02/77 0.000 •456972E+01
1257 11/03/77 0.000 .4555525+01

CI2.N) CI3.NI

.708753E-02 
•708753E—02 
•708753E-02 
.543069E-02 
.543069E-02 
•543069E-02 
.543 069E-02 
.543065E—02 
-543069E-02 
•842980E—02 
•26850BE—01 
.834929E-02 
•834929E-02 
.853666E—02 
•853666E—02 
•853666E—02 
•853666E—02 
•708201E-02 
-71I7C1E-02 
•711701E—02

-.114076E+02 
—•115419E+02 

102146E+02 
-.311763E+02 
-.2153215+02 
-.215321E+02 
-.196413E+02 
—.193983E+02 
-.179946E+02 

.1831035+01 

.3633465+02 

.159501E+01 
•273415E+01 
.280085E+01 
.2800855+01 
•290374E+01 
•290374E+01 

-.1017945+02 
-.801295E+01 
-.9433875+01

CI4,N) C(5.N) CI6.NI CI7,N)

.2152385+02 0. 0. .144OOOE-Ol

.215238E+02 0. 0. .144000E—01

.21S238E+02 0. 0. .1440005-01
•232195E+02 0. 0. .144000E—01
.232195E+02 0. 0. .1440005-01
.232195E+02 0. 0. .1440005-01
•232195E+02 0. 0. .1440005-01
.2321955+02 0. 0. .1440005-01
•232195E+02 0. 0. .1440005-01
.2144075+02 0. 0. .144OOOE-Ol
.2144065+02 0. 0. .1440005-01
.21B351E+02 0. 0. .1440005-01
.218351E+02 0. 0. .1440005-01
.2158175+02 0. 0. .1440005-01
.2158175+02 0. 0. .1440005-01
.2158175+02 0. 0. .144000E—01
.2158175+02 0. 0. .1440005-01
.2083095+02 0. 0. .1440005-01
.2073705+02 0. 0. .1440005-01
.207370E+02 0. 0. .1440005-01
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 25: CONVERSION CONSTANT HISTORV

ZERO DATE ZERO Cll.N} CI2,NJ CI3»N) C(6,N)
FIL6 I MV)

207 01/20/77 16.004 .6820006402 -.6628616-03 .3965176-01 -2116696-08
218 01/24/77 16.015 .6820006402 -.6628616-03 .3965176-01 .2116696-08
227 01/25/77 16.027 .6820006402 -.6628616-03 .3965176-01 .2116696-08
244 01/28/77 15.990 .6820006402 -.6628616-03 .3965176-01 .2116696-08
250 01/29/77 16.014 .6820006402 -.6628616-03 .3965176-01 .2116696-08
252 01/30/77 16.036 .6820006402 -.6628616-03 .3965176-01 .2116696-08
257 01/30/77 16.036 .6820006402 -.6628616-03 .3965176-01 .2116696-08
261 01/31/77 16.014 .6820006402 -.6628616-03 .3965176-01 .2116696-08
272 01/31/77 16.025 .6820006402 -.6628616-03 .3965176-01 .2116696-08
282 02/01/77 16.013 .6820006402 -.6628616-03 .3965176-01 .2116696-08
290 02/02/77 16.013 .6820006402 -.6628616-03 .3965176-01 .2116696-08
295 02/02/77 16.012 .6820006402 -.6628616-03 .3965176-01 .2116696-08
298 02/08/77 15.951 .6820006402 -.6628616-03 .3965176-01 .2116696-08
303 02/09/77 15.969 .6820006402 -.6628616-03 .3965176-01 .2116696-08
321 02/11/77 15.969 .6820006402 -.6628616-03 .3965176-01 .2116696-08
328 02/14/77 15.967 .6820006402 -.6628616-03 .3965176-01 .2116696-08
340 02/16/77 15.978 .6820006402 -.6628616-03 .3965176-01 .2116696-08
365 02/21/77 15.978 .6820006402 -.6628616-03 .3965176-01 .2116696-08
372 02/22/77 15.958 .6820006402 -.6628616-03 .3965176-01 .211669E—08
385 02/23/77 15.995 .6820006402 -.6628616-03 .3965176-01 .2116696-08
391 03/02/77 15.986 .6820006402 -.6628616-03 .3965176-01 .2116696-08
400 03/03/77 15.969 .6820006402 -.6628616-03 .3965176-01 .2116696-08
407 03/03/77 15.969 .6820006402 -.6628616-03 .3965176-01 .2116696-08
410 03/03/77 15.997 .6820006402 -.6628616-03 .3965176-01 .2116696-08
435 03/10/77 15.982 .6820006402 -.6628616-03 .3965176-01 .2116696-08
440 03/10/77 15.988 .6820006402 -.6628616-03 .3965176-01 .2116696-08
466 03/14/77 15.987 .6820006402 -.6628616-03 .3965176-01 .2116696-08
490 03/16/77 15.983 .6820006402 -.6628616-03 .3965176-01 .2116696-08
501 03/18/77 15.965 .6820006402 -.6628616-03 .3965176-01 .2116696-08

C(StN) C(6,NI C<7,N>

.48387IE-06 
.48387IE—06 
•48387IE—06 
.483871E-06 
.48387IE—06 
.4B3B71E-06 
.483871E-06 
.483871E-06 
.48387IE-06 
.483871E-06 
.483871E—06 
.48 3871E—06 
•483871E—06 
.48387IE—06 
.483871E—06 
.48 3871 E-06 
.4B3871E—06 
.4838716—06 
.4838716-06 
.4838716-06 
.48 3871 E-06 
.48 3871 E-06 
.4838716—06 
.483871E-06 
.483871E—06 
.4838716-06 
.4838716-06 
.483871E-06 
.4836716-06

~.100000E*01 
—.1000006*-01 
-.1000006401 
-.1000006401 
-.1000006401 
-.100000E401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-. 1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
—.100000E401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401 
-.1000006401

.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.450000E—01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01 
.4500006-01



CE-EPRI TMO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 25: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1,N) C(2,N) C(3,N) C(4,N) C(5,N) C(6,N) C(7.N)
FILE (MVl

509 03/21/77 15.981 .682000E+02 -.462861E-03 .3945176-01 .2114696-08 .4838716-06 -.1000006*01 .450OOOE-Ol
519 03/21/77 15.991 .682000E*02 —.462861E-03 .3945176-01 • 211469E—08 .48 3871 E-06 -.1000006*01 .4500006-01
536 03/23/77 15.986 .682000E+02 —.462861E-03 .3945176-01 .2114696-08 .4838716-06 -.1000006*01 .4500006-01
545 03/23/77 15.990 .68200CE+02 -.46286 IE-03 •394517E-01 .2114696-08 .4838716-06 -.1000006*01 .450000E—01
567 03/28/77 15.988 .682000E+02 -.4628616-03 .3945176-01 .2114696-08 .4838716-06 -.1000006*01 .4500006-01
574 03/29/77 16.008 .682000E+02 -.4628616-03 .3 94517 E-01 .211469E-08 •483871E-06 -.1000006*01 .450C006—01
599 04/01/77 15.972 •682000E+02 —.46286IE-03 .3945176-01 .211469E-08 .4838716-06 -.1000006*01 .4500006-01
614 04/05/77 15.960 .6B20G0E+02 —.462861E-03 .3945176-01 .2114696-08 .483871E-06 -.1000006*01 .4500006-01
620 04/06/77 15.982 •682000E*02 -.4628616-03 •3S4517E—01 .211469E—08 .483871E-06 -.1000006*01 .4500006-01
634 04/28/77 15.984 .682000E+02 —.462861E-03 .3945176-01 .2114696-08 .4838716-06 -.1000006*01 .4500006-01
645 04/28/77 15.996 .682000E+02 —.462 86 IE—03 .354517E-01 .2114696-08 .4838716-06 —.100000E*01 .4500006-01
658 05/09/77 15.954 .682000E+02 —.46286IE—03 •394517E-01 .2114696—08 .4838716-06 -.1000006*01 .4500006-01
667 05/10/77 16.013 .682000E+02 -.46286LE-03 .3945176-01 .2114696-08 .4838716-06 -.1000006*01 .4500006-01
685 05/11/77 15.961 .682000E-A02 -.4628616-03 .3S4517E—01 .2114696-08 •48387IE—06 -.1000006*01 .450000E—01
693 05/12/77 16.005 .6B2000E+02 —.462861E-03 .3 94517 E-01 .2114696-08 .483871E-06 -.1000006*01 .4500006-01
714 05/17/77 16.010 .6820CCEA02 —.462 86 IE—03 .3945176-01 •211469E-08 .4838716-06 -.1000006+01 .4500006-01
735 05/19/77 15.995 .682000E+02 -.462 86 IE—03 .3945176-01 .2114696-08 .4838716-06 -.1000006*01 .4500006-01
758 05/20/77 15.983 .682000E-F02 —.462861E-03 .394517E-01 .211469E—08 .4838716-06 —.100000E+01 .4500006-01
774 05/20/77 15.99 8 -682000E*02 —.462861E-03 .3945176-01 .2114696-08 .4838716-06 -.1000006*01 .4500006-01
792 05/23/77 15.984 .682000E+02 —•462 86IE—03 .394517E-01 .211469E-08 .4838716-06 -.1000006*01 .4500006-01
827 05/25/77 15.982 -682000E*02 —.46286IE-03 .354517E—01 .2114696-08 .48387IE-06 -.1000006*01 .4500006-01
838 05/25/77 16.024 .6820006*02 —.46286 IE—03 .3945176-01 .2114696-08 .4838716-06 -.1000006+01 .4500006-01

230074



CE-EPRI TKt. PHASE PUMP PERfORHANCE PROGRAM
INSTRUf'EM NC. 25: CCAVERSICN CUhSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

Cll.N) CI2.N) C(3.N) C (4 >N)

855 09/20/77 15.946 •682000E+02 -.46286IE-03 . 394517E—01 • 211469E—08
882 09/22/77 15.961 .682000E+02 —.46286 IE—03 .394517E—01 .2114696-08
895 09/29/77 15.963 •682000E+02 —.462861E-03 .3S4517E-01 .2114696-08
927 10/03/77 15.973 .6S2000E+02 —.46286IE—03 .394517E—01 .2114696-08
955 10/04/77 15.973 .682000E+02 —.462861E-03 .394517E—01 .211469E—08
968 10/05/77 15.98C .682000E402 -.46286IE-03 .394517E—01 .2114696-08

1000 10/11/77 15.991 .682000E+02 -.46286IE-03 .394517E—01 •211469E—08
1103 10/14/77 15.975 .682000E*02 -.46286IE-03 .3945176-01 .211469E-08
1109 10/20/77 15.972 •682000E+02 —.462861E—03 .394517E—01 .211469E-08
1131 10/21/77 15.972 .6S2000E402 —. 46286 IE—03 .394517E-01 .2114696-08
1144 10/22/77 15.992 .682000E402 -.46286IE-03 .394517E-01 .2114696-08
1161 10/25/77 15.975 .6820COE+02 -.46286IE—03 •394517E-01 .2114696-08
1176 10/25/77 16.018 •682000E+02 —.46286IE—03 .354517E—01 .21146 9E-08
1182 10/27/77 16.020 .682000E+02 —.462861E—03 .394517 E-01 .2114696-08
1189 10/27/77 16.020 .68200CE+02 -.462 66 IE-03 .394517E-01 .2114696-08
1209 10/28/77 16.007 .6820C0E402 -.46286IE-03 .394517E-01 . 211469E—08
1212 10/28/77 16.007 .6820C0E402 —.462 86IE—03 .394517E—01 .211469E—08
1228 10/31/77 15.982 .682000E402 —.462861E—03 .394517E-01 .211469E-08
1241 11/02/77 16.117 .682000E+02 -.46286 IE-03 .394517E-01 .2114696-08
1257 11/03/77 16.003 .682000E+02 —. 462 86 IE—03 .3945176-01 .211469E—08

CI5.N) C(6,N) CIT.Nt

.48 38 71 E-06 

.4B3871E—06 

.483871E-06 

.483871E—06 

.483871E-06 

.48387lE-06 
• 48 387 IE—06 
•483871E—06 
. 483871E—06 
.483871E—06 
. 4B3871E—06 
•483871E—06 
-483871E—06 
.4B3871E—06 
.483871E-06 
.483871E-06 
.4B3871E-06 
.48387 IE—06 
.48387IE—06 
.483871E—06

-. 100000E*01 
-.100000E»01 
-.100000E»01 
—.100OOOE-Ol 
—. 100000E401 
-.100000E401 
-.100000E*01 
—.100000E*01 
—.100000E«01 
—.100000E401 
-.100000E*01 
-.100000E+01 
-.100000E+01 
—.100000E401 
-.lOOOOOEfOl 
-.100000E401 
-.100000E401 
-.100000E401 

1000006*01 
-.100000E 4-01

.450000E-01 

.450000E—01 

.450000E—01 

.450000E-01 

.450000E—01 

.450000E—01 

.450000E-01 
•450000E—01 
.450000E—01 
.450000b—01 
.450000E— 01 
•450000E—01 
•450000E—01 
• 450000E—01 
.450000E—01 
.450000E—01 
.450000E-01 
.450000E—01 
.450Q00E—01 
.450000E—01



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 25: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(l.N) C(2,N) C(3.N) C(4»N) C(5,N) C( 6.N) C17 tN)

1272 11/04/77 15.993 .682000E+02 -.462861E-03 •394517E—01 • 211469E—08 .483871E—06 -.10000064-01 .4500006-01
1292 11/07/77 15.982 .682000E+02 —.462861E-03 .394517 E—01 •211469E—08 .483871E-06 -.100000E»01 •450000E—01
1308 11/09/77 15.99 5 •682000E+02 —.46286IE—03 .354517E—01 . 211469E—08 .4838716-06 -.lOOOOOE+Ol .450000E-01
1322 11/10/77 15.997 .6820C0E*02 —.46286IE—03 .3945176-01 .2114696-08 .48 38 71 E-06 -.1000006*01 .4500006-01
1337 11/10/77 16.150 .682000E+02 .52093BE—03 •387976E-01 .112899E—06 •504815E-06 -.1000006*01 .202900E-02
1354 11/14/77 16.262 .682000E+02 •520938E—03 -387976E—01 •112899E—06 .5048156-06 -.1000006*01 •202900E-02
1364 11/14/77 16.262 .682000E+02 .5205386—03 .3879766-01 •112899E—06 .504815E-06 -.100000E*01 .2029006-02
1368 11/14/77 16.174 .682000E+02 .520938E-03 •387976E-01 .112899E-06 .504815E-06 -.1000006*01 .2029006-02
1381 11/16/77 16.159 .6820C0E+02 .520938E—03 .387976E-01 .1128996-06 .504815E-06 -.1000006*01 .202900E—02
1398 11/17/77 16.151 .682000E+02 .520938E-03 .387976E-01 .112899E—06 .504815E-06 -.1000006*01 .2029006—02
1440 11/28/77 16.174 .682000E+02 •520938E-03 .387976E—01 .1128996-06 .5048156-06 -.1000006*01 .2029006-02
1455 11/29/77 16.183 .6820COE+02 .520938E—03 .3879766-01 .1128996-06 .504815E—06 -.1000006*01 .202900E—02
1466 11/29/77 16.183 •682000E+02 .520938E—03 •387976E—01 •112899E—06 .504815E-06 —.1000006*01 .2029006-02
1483 12/02/77 16.198 .6820CCE+02 .520938E-03 .387976E-01 .1128996-06 .5048156-06 -.1000006*01 .202900E—02
1502 12/03/77 16.185 .682000E*02 .520938E-03 .3679766-01 •112B99E—06 .504815E-06 -•1000006*01 .202900E-02



CE-EPRI TWO PHASE PUMP PERfORHANCE PROGRAM
INSTRUMENT NC. 26: CONVERSIUN CONSTANT HISTORY

ZERO DATE ZERO Cll.N) C12.N) C13.N) C14.N)
FILE (MV)

207 01/20/77 0.000 .1184076*05
218 01/24/77 0.000 .1184076*05
227 01/25/77 0.000 . 1184076*05
244 01/28/77 0.000 .1184076*05
250 01/29/77 0.000 .1184076*05
252 01/30/77 0.000 .1184076*05
257 01/30/77 o.ooo .1184076*05
261 01/31/77 0.000 .1184076*05
272 01/31/77 0.000 .1184076*05
282 02/01/77 0.000 .1184076*05
290 02/02/77 0.000 .1184076*05
295 02/02/77 0.000 .1184076*05
298 02/08/77 0.000 .1184076*05
303 02/09/77 0.000 .1184076*05
321 02/11/77 o.ooc .1184076*05
328 02/14/77 0.000 .1184076*05
340 02/16/77 0.000 .1184076*05
365 02/21/77 0.000 .1184076*05
372 02/22/77 0.000 .1184076*05
385 02/23/77 0.000 .1184076*05
391 03/02/77 0.000 .1184076*05
400 03/03/77 0.000 . 1184076*05
407 03/03/77 0.000 .1184076*05
410 03/03/77 0.000 .1184076*05
435 03/10/77 0.000 .1184076*05
440 03/10/77 0.000 .1184076*05
466 03/14/77 0.000 .1184076*05
490 03/16/77 0.000 .1184076*05
501 03/18/77 0.000 .1184076*05

-U5V39E+05 1C7558E-02 0. 0. 
.U5439E*05 -.107558E-02 0. 0. 
•115439E+05 -.IC7558E—02 0. 0. 
«115439E*05 —.LC7558E-02 0. 0. 
.115439E+05 -.107558E-02 0. 0. 
•115439E+05 -.107558E—02 0. 0. 
•115439E+05 —•107558E—02 0. 0. 
.115439E*05 —.1Q7558E—02 0. 0. 
.115439E+05 -.107558E—02 0. 0. 
.115439E+05 -.107558E—02 0. 0. 
.115439E+05 -.1C7558E-02 0. 0. 
.115439E*05 -.107558E-02 0. 0. 
.115439E+05 —.107558E—02 0. 0. 
.115439E+05 —.107558E—02 0. 0. 
.115439E*05 —.107558E—02 0. 0. 
.115439E+05 -.1075586-02 0. 0. 
.1154396*05 -.107558E-02 0. 0. 
.115439E+05 1C75586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.107558E—02 0. 0. 
.1154396*05 -.1075586-02 0. 0. 
.1154396*05 -.1075586-02 0. 0.

C(5,N) C16.N) Cl7«N)

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.6193316*04

.6193316*04
•619331E*04
•6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04
.6193316*04

230077



CE-EPRI TWC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 26: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(ltN) C(2,N) C(3,N) C(4,N)
FILE (MV)

509 03/21/77 0.000 .118407E+05 .115439E+05 -.107558E—02 0. 0.
519 03/21/77 0.000 .1104O7E+O5 •115439E»05 -.1075586-02 0. 0.
536 03/23/77 0.000 .118407E+05 .115439E+05 -.I07558E-02 0. 0.
545 03/23/77 0.000 .118407E*05 •115439E+05 -.107558E-02 0. 0.
567 03/28/77 0.000 •118407E+05 .115439E+05 —.1C7558E—02 0. 0.
574 03/29/77 0.000 .118407E+05 .115439E+05 -.107558E-02 0. 0.
599 04/01/77 0.000 . 118407E»05 .115439E*05 -•1C7558E-02 0. 0.
614 04/05/77 0.000 .118407E«05 .115439E+05 —.107558E-02 0. 0.
620 04/06/77 0.000 .118407E+05 •115439E+05 -.107558E-02 0. 0.
634 04/28/77 0.000 .118407E+05 .115439E«-05 -•107558E-02 0. 0.
645 04/28/77 0.000 . U8407E+05 • 115439E-V-05 -.107558E-02 0. 0.
658 05/09/77 0.000 •118407E*05 .115439E*05 —.1075586—02 0. 0.
667 05/10/77 0.000 .118407E*05 .115439E*05 -.107558E-02 0. 0.
685 05/11/77 0.000 .118407E+05 .115439E+05 -.1075586-02 0. 0.
693 05/12/77 0.000 .118407E+05 .115439E+05 -.1075586-02 0. 0.
714 05/17/77 0.000 .118407E+05 .115439E+05 -.107558E-02 0. 0.
735 05/19/77 0.000 .118407E«05 .115439€*05 -.1075586-02 0. 0.
758 05/20/77 0.000 .118407E»05 .115439E+05 -.107558E-02 0. 0.
774 05/20/77 0.000 .118407E«0S •115439E*05 -.107558E—02 0. 0.
792 05/23/77 0.000 .118407E+05 .115439E4-05 -.1075586-02 0. 0.
827 05/25/77 0.000 .118407E*05 .1154396*05 -.107558E—02 0. 0.
838 05/25/77 0.000 .118407E+05 -115439E*05 -.107558E—02 0. 0.

tN) C(6,N) Ct 7 tN)

0. .6193316*04
0. .6193316*04
0. .619331E*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04
0. .6193316*04

230078



CE-EPRI TMO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 26: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU'N)
FILE (MV)

855 09/20/77 0.000 . 544144E+04
882 09/22/77 0.000 • 544144E *04
895 09/29/77 0.000 •544144E*04
927 10/03/77 0.000 -.182713E+04
955 10/04/77 0.000 —.182713E*04
968 10/05/77 0.000 -.182713E+04

1000 10/11/77 0.000 —.182713E+04
1103 10/14/77 0.000 -.182713E+04
1109 10/20/77 0.000 —. 182713E*04
1131 10/21/77 0.000 —. 182713E-*04
1144 10/22/77 0.000 -.182713E+04
1161 10/25/77 0.000 —.182713E*04
1176 10/25/77 0.000 -.182713E+04
1182 10/27/77 0.000 —.182713E*04
1189 10/27/77 0.000 -.372934E+05
1209 10/28/77 0.000 —. 37 2934E4- 05
1212 10/28/77 0.000 -.377034E405
1228 10/31/77 0.000 —.377034E* 05
1241 11/02/77 0.000 —.377034E*05
1257 11/03/77 0.000 —.377034E405

C(2«N) CI3.NI CI4,N)

. T78681E+04 0. 0. 0. 

.778681E + 04 0. 0. 0. 

.77868IE+04 0. 0. 0. 

.147514E+05 —.5I9576E—02 0. 0. 

.I47514E+05 —.519576E-02 0. 0. 

.1475l*E*05 —.5I9576E—02 0. 0. 
•14751AE+05 —.519576E—02 0. 0.
• 147514E«-05 -.519576E-02 0. 0. 
. 1475I4E+05 519576E-02 0. 0. 
•147514E+05 -.519576E-02 0. 0. 
. 147514E<-05 —.519576E—02 0. 0. 
.1475I4E+05 —.519576E—02 0. 0. 
.147514E+05 -.519576E-02 0. 0.
• 147514E«-05 —. 519576E—02 G. 0. 
.11B357E*05 .201159E—03 0. 0. 
.11B357E+05 •201159E—03 0. 0. 
.116009E+05 —•125518E-03 0. 0. 
.116009E*05 —.125518E-03 0. 0. 
. 116009E + 05 -. 12551BE—03 0. 0. 
.116009E+05 —.12551BE—03 0. 0.

CI6,N) C(7,N1

0. .268302E+05
0. .268302E*05
0. .268302E*05
0. .143036E+05
0. .143036E405
0. .143036E*05
0. .143036£*05
0. .143036E+05
0. .143036E«05
0. .143036£»05
0. .143036E*05
0. .143036E*05
0. .1*3036E*C5
0. .143036E+05
0. • 187437E*05
0. •187437E*C5
0. .432002£♦04
0. • 432 002E-*-04
0. .432002E+04
0. •432002E*04

230079



CE-EPRI TWO PHASE PUMP PERFORMANCE
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ZERO DATE ZERO C (1 ,N )  C (2 ,N >  C (3 ,N )  C (4 ,N )  0 ( 5 , N) 0 ( 6 , N) 0 ( 7 , N )
F IL E  (MVJ
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CE-EPRI THC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 27: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(liN) C(2,N) C(3,N) Cl4,N>

855 09/20/77 0.000 0. 0. 0. 0. 0.
882 09/22/77 o.ooc 0. 0. 0. 0. 0.
895 09/29/77 0.000 0. 0. 0. 0. 0.
927 10/03/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
955 10/04/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
968 10/05/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.

1000 10/11/77 0.000 .247254E+05 .1252386*05 -.6284466-02 0. 0.
1103 10/14/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
1109 10/20/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
1131 10/21/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
1144 10/22/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
1161 10/25/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
1176 10/25/77 0.000 .2472546*05 .1252386*05 -.6284466-02 0. 0.
1182 10/27/77 0.000 .2905536*05 .1262836*05 -.6602136-02 0. 0.
1189 10/27/77 0.000 .2905536*05 .1262836*05 -.6602136-02 c. 0.
1209 10/28/77 0.000 .2905536*05 .1262836*05 -.6602136-02 0. 0.
1212 10/28/77 0.000 .3231346*05 .1298486*05 -.5827486-02 0. 0.
1228 10/31/77 0.000 .3231346*05 .1298486*05 -.5827486-02 0. 0.
1241 11/02/77 0.000 .3231346*05 .1298486*05 -.5827486-02 0. 0.
1257 11/03/77 0.000 .3231346*05 .1298486*05 -.5827486-02 0. 0.

o 
o

t NI CI6.N) CIT.N)

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
.5298T1E+0A 
.52987IE+0A 
.529B7lE«-0* 
.529871E+04 
.529871E+CH 
.529871E*0A 
.5298716*’04 
.5298716*04 
.5298716*04 
•5298716*04 
.1034236*05 
.1034236*05 
.1034236*05 
.1229956*05 
.1229956*05 
.1229956*05 
.1229956*05

230083



CE-EPRI TUG phase pump performance program 
INSTRUMENT NO. 27: CCNVERSICN CONSTANT HISTORY

Z6R0
FILE

DATE ZERO
(MV)

CIl.N)

1272 11/04/77 0.000 .3157446*05
1292 11/07/77 0.000 .315744E+05
1308 11/09/77 0.000 .3157446*05
1322 11/10/77 0.000 .2590516*05
1337 11/10/77 O.OOC .2590516*05
1354 11/14/77 0.000 .2646456*04
1364 11/14/77 0.000 .2646456*04
1368 11/14/77 0.000 .2646456*04
1381 11/16/77 0.000 .2934106*05
1398 11/17/77 0.000 .2934106*05
1440 11/28/77 0.000 .2934106*05
1455 11/29/77 0.000 .2934106*05
1466 11/29/77 0.000 .2934106*05
1483 12/02/77 0.000 .2449026*04
1502 12/03/77 0.000 .2449026*04

CI2.N) C(3,N) C(4,N)

• 128348E+ 05 -.611123E-02 C. 0. 
•128348E+05 -.61I123E-02 0. 0. 
. 1283A8E+-05 -.611123E-02 C. 0. 
.131848E+05 -.479221E-02 0. 0. 
.I31848E+05 -.479221E-02 0. 0. 
.197535E-H04 .166091E—02 0. 0. 
.197535E+04 .166091E-02 0. 0. 
.197535E+04 .166091E-G2 0. 0. 
•105827E+05 -.7825296-02 0. 0. 
.1058276*05 -.7825296-02 0. 0. 
.1058276*05 -.7825296-02 0. 0. 
.1058276*05 -.7825296-02 0. 0. 
.1058276*05 -.7825296-02 0. 0. 
.2144116*04 -.1704516-02 0. 0. 
.2144116*04 -.1704516-02 0. 0.

NJ CI6.NI CI7.N >

0. .9552386*04
0. .9552386*04
0. .9552386*04
0. .1470826*05
0. .1470826*05
0. .5477266*04
0. .5477266*04
0. .5477266*04
0. .6909966*04
0. .6909966*04
0. .6909966*04
0. .6909966*04
0. .6909966*04
0. .3918326*04
0. .3918326*04

230084
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 29: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CIl.N) CI2.N) CI3.N) CI4.N) C(5.N)
FILE • MV)

509 03/21/77 0.000 0. 0. .9000001: *-00 0. 0. 0.
519 03/21/77 0.000 0. 0. .900000E+00 0. 0. 0.
536 03/23/77 0.000 0. 0. •900000E+00 0. 0. 0.
545 03/23/77 0.000 0. 0. .9CQ000E+00 0. 0. 0.
567 03/28/77 0.000 0. 0. .9CC0COE+O0 0. c. 0.
574 03/29/77 0.000 0. 0. •900000E+00 0. 0. 0.
599 04/01/77 0.000 0. 0. .900000E+00 0. 0. 0.
614 04/05/77 0.000 0. 0. •455259E+01 0. 0. 0.
620 04/06/77 0.000 0. 0. .455259E*01 0. 0. 0.
634 04/28/77 0.000 0. 0. .455259E+01 0. 0. 0.
645 04/28/77 0.000 0. 0. .455259E401 0. 0. 0.
658 05/09/77 0.000 0. 0. .455259E+01 0. 0. 0.
667 05/10/77 0.000 0. 0. •455259E+01 0. 0. 0.
685 05/11/77 0.000 0. 0. 0. 0. 0. 0.
693 05/12/77 0.000 0. 0. 0. c. 0. 0.
714 05/17/77 0.000 0. 0. 0. 0. 0. 0.
735 05/19/77 0.000 0. 0. 0. 0. 0. 0.
758 05/20/77 0.000 0. 0. 0. 0. 0. 0.
774 05/20/77 0.000 0. 0. 0. 0. 0. 0.
792 05/23/77 0.000 0. 0. 0. 0. 0. 0.
827 05/25/77 0.000 0. 0. .455259E+01 0. 0. 0.
838 05/25/77 0.000 0. 0. .455259E*01 0. 0. 0.

CIT.N)

0.
0.
0.
0.
0.
0.
0.
.8lB876E*0l 
.818876E*01 
.B18876E+01 
.818876E+01 
.818876E*01 
.818876E+01

0.
0.
0.
0.
0.
0.
0.
.81B876E+01
.818876E+01

230090
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1 0 /1 1 /7 7
1 0 /1 4 /7 7
1 0 /2 0 /7 7
1 0 /2 1 /7 7
1 0 /2 2 /7 7
1 0 /2 5 /7 7
1 0 /2 5 /7 7
1 0 /2 7 /7 7  
1 0 /2 7 /7 7  
1 0 /2 8 /7 7  
1 0 /2 8 /7 7  
1 0 /3 1 /7 7  
1 1 /0 2 /7 7  
1 1 /0 3 /7 7
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 33: CONVERSION CONSTANT HISTORY

Z5R0 DATE ZERO CU.M CI2.N) C13 «N) C(4,NI C 15i N) CI6.N)
FILE (MV)

207 01/20/77 50.060 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
218 01/24/77 49.899 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
227 01/25/77 50.061 0. -.5403045-01 .4162705*00 .6178305-05 .5075735-05 .1000005*01
244 01/28/77 50.190 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
250 01/29/77 50.118 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
252 01/30/77 50.130 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
257 01/30/77 50.13 0 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
261 01/31/77 50.009 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000006*01
272 01/31/77 50.071 0. -.5403045-01 .4182706*00 .6178305-05 .5075735-05 .1000006*01
282 02/01/77 50.110 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000006*01
290 02/02/77 50.110 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
295 02/02/77 50.151 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
298 02/08/77 50.095 0. -.5403045-01 .4182706*00 .6178305-05 .5075735-05 .1000005*01
303 02/09/77 50.214 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000006*01
321 02/11/77 50.214 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
328 02/14/77 50.082 0. -.5403045-01 .4182706*00 .6178305-05 .5075735-05 .1000005*01
340 02/16/77 50.034 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000006*01
365 02/21/77 50.034 0. -.5403046-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01

372 02/22/77 50.179 0. -.5403045-01 .4182705*00 .6178306-05 .5075735-05 .1000005*01
385 02/23/77 50.137 0. -.5403046-01 .4182705*00 .6178306-05 .5075735-05 .1000005*01
391 03/02/77 50.064 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
400 03/03/77 50.097 0. -.5403046-01 .4182706*00 .6178305-05 .5075735-05 .1000005*01
407 03/03/77 50.097 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
410 03/03/77 50.194 0. -.5403045-01 .4182706*00 .6178305-05 .5075735-05 .1000005*01
435 03/10/77 50.152 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000006*01

440 03/10/77 50.042 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01
466 03/14/77 50.226 0. -.5403045-01 .4182705*00 .6178306-05 .5075735-05 .1000005*01
490 03/16/77 50.016 0. -.5403045-01 .4182706*00 .6178305-05 .5075735-05 .1000005*01

501 03/18/77 50.32 0 0. -.5403045-01 .4182705*00 .6178305-05 .5075735-05 .1000005*01

C(7,N)

.117300E+00 
•117300E+00 
.117300E+00 
-U7300E*00 
.117300E*00 
.H73OOE+G0 
.117300E+OO 
•117300E+00 
-117300E*00 
-117300E+00 
•117300E+00 
.1173005*00 
.117300E+00 
.117300E*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00 
.1173005*00



CE-EPRI TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 33: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE I MVI

509 03/21/77 50.356 0.
519 03/21/77 50.155 0.
536 03/23/77 50.160 0.
545 03/23/77 50.056 0.
567 03/28/77 50.195 0.
574 03/29/77 50.204 0.
599 04/01/77 50.148 0.
614 04/05/77 50.263 0.
620 04/06/77 50.029 0.
634 04/28/77 50.196 0.
645 04/28/77 50.236 0.
658 05/09/77 50.243 0.
667 05/10/77 50.265 0.
685 05/11/77 50.170 0.
693 05/12/77 50.322 0.
714 05/17/77 50.090 0.
735 05/19/77 50.231 0.
758 05/20/77 50.388 0.
774 05/20/77 50.132 0.
792 05/23/77 50.074 0.
827 05/25/77 50.083 Q.
838 05/25/77 49.943 0.

U.2.NI

-.54030AE—01 
—.540304E—01 
—.5A030AE—0l 
—.54030AE—01 
—.54030AE— 01 
—.540304E—01 
—. 54030AE—01 
—.5A0304E—01 

540304E—01 
—.540304E—01 
—.540304E—01 
—.540304E—01 
—.540304E—01 
—.540304E—01 
—.540304E-01 
—•540304E—01 
—.540304E—01 
-.540304E-01 
-.5403046-01 
-.5403046-01 
-.5403046-01 
-.5403046-01

CI3.N)

.41627CE+00 

.418270E+00 

.4182 7CE+00 

.418270E+00 

.418270E+00 

.41827064-00 

.4182706*00 

.4182706*00 

.418270E*00 

.4182706*00 

.4182706*00 

.4182706*00 

.41827CE*00 

.4182706*00 

.4182706*00 
.4182706*00 
.4182706*00 
.4182706*00 
.4182706*00 
.4182706*00 
.4182706*00 
.4182706*00

C(4.NI

.6178306-05 

.6178306-05 

.6178306-05 

.6178306-05 

.6178306-05 
• 61783OE-05 
.6178306-05 
.6178306—05 
.6178306-05 
.6178306-05 
.61783OE—05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05 
.6178306-05

C 15 « NI

.5075736-05 

.5075736-05 

.5075736-05 

.507573E—05 

.507573E-05 

.507573E-05 
.507573E-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
.5075736-05 
• 507573E—05 
.507573E-05

CI6.NI

.1000006*01

.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01

C(7tN)

.1173006*00

.1173006*00

.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*0C
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00
.1173006*00

230094



CE-EPRI TWC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NL. 33: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CdtM C(2,N) C(3,N) C (4 >N ) C(5fN) C(6»N) Cl7.N)

855 09/20/77 50.077 0. —.54C394E—01 .418270E+00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
882 09/22/77 50.127 0. —.540394E—01 .41B270E+00 .617830E-05 .5075736-05 .1000006*01 .1173006*00
895 09/29/77 49.980 0. -.540394E—01 .41B270E*a0 .6178306-05 .5075736-05 .1000006*01 .1173006*00
927 10/03/77 49.910 0. -.540394E—01 ,418270E*00 .617830E-05 .5075736-05 .1000006*01 .1173006*00
955 10/04/77 49.926 0. —.540394E— 01 .418270E+00 .6178306—05 .5075736-05 .1000006*01 .1173006*CC
968 10/05/77 49.970 0. -.540394E—01 .4162706400 • 6178306-05 .5075736-05 .1000006*01 .1173006*00

1000 10/11/77 50. 076 0. —•540394E—01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1103 10/14/77 50.047 0. -.54C394E—01 .4182706*00 .617830E—05 .5075736-05 .1000006*01 .1173006*00
1109 10/20/77 50.300 0. —.540394E—01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1131 10/21/77 50.150 0. -.540394E-01 .4182706*00 .617830E—05 .5075736-05 .1000006*01 •117300E*0G
1144 10/22/77 50.054 0. —.540394E—01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1161 10/25/77 50.307 0. 540394E—01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1176 10/25/77 50.226 0. —.540394E-01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1182 10/27/77 50.653 0. —.540394E—01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1189 10/27/77 50.653 0. —.540394E—01 .4182706*00 .617830E—05 .5075736-05 .1000006*01 .117300E*CC
1209 10/28/77 49.638 0. —.540394E-01 .4182706*00 .6178306—05 .5075736-05 .1000006*01 .1173006*00
1212 10/28/77 49.638 0. —.540394E—01 .4182706*00 .617830E-05 .5075736-05 .1000006*01 .1173006*00
1228 10/31/77 50.168 0. —* 540394E—01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1241 11/02/77 50.051 0. —.540394E—01 .4182706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00
1257 11/03/77 49.973 0. —.540394E—01 .4162706*00 .6178306-05 .5075736-05 .1000006*01 .1173006*00



CE-tPRl TWO PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 33: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CIl.N) CI2.N) C(3,N) C(4,N)

1272 11/04/77 50.025 0. —•54Q394E-01 .4182706+00 •617830E-05
1292 11/07/77 50.161 0. -.5403946-01 .418270E+00 .6178306-05
1308 11/09/77 50.002 0. —.540394E—01 .4182706+00 .617830E—05
1322 11/10/77 50.058 0. —.540394E—01 .4182706+00 .61783 0E-05
1337 11/10/77 50.076 0. —.540394E—01 .4182706+00 .6178306-05
1354 11/14/77 50.389 0. —.540394E—01 .4182706+00 .6178306-05
1364 11/14/77 50.389 0. —.540394E—01 .4182706+00 .6178306-05
1368 11/14/77 50.090 0. -.540394E-01 .4182706+00 .617830E—05
1381 11/16/77 50.214 0. —.540394E—01 .418270E+00 .6178306-05
1398 11/17/77 50.179 0. —.5403946-01 .4182706+00 .6178306-05
1440 11/28/77 50.324 0. —.540394E—01 .4182706+00 .6178306-05
1455 11/29/77 50.247 0. —.540394E-01 .4182706+00 .6178306-05
1466 11/29/77 50.247 0. -.540394E-01 .4182706+00 .6178306-05
1483 12/02/77 50.196 0. —.540394E-01 .4182706+00 .6178306-05
1502 12/03/77 50.255 0. —.540394E—01 •418270E+00 .6178306-05

CIS.N) CI 7>N)C(6,N)

•507573E-05 
.507573E-05 
•507573E—05 
.507573E-05 
•507573E-05 
•507573E-05 
.50 75 73 E-05 
.507573E—05 
•507573E-05 
•507573E-05 
.507573E—05 
•507573E-05 
.507573E—05 
.507573E-05 
•507573E—05

.100000E +01 

.100000E+01 

.100000E+01 
•lOOOOOE+Ol 
.100000E+01 
•100000E+01 
.1000006+01 
.1000006+01 
•100000E+01 
.10000OE+01 
.100000E+01 
.1000006+01 
.100000E+01 
.1000006+01 
.1000006+01

.117300E+00 
•117300E+00 
.1173006+00 
.117300E+C0 
.117300E+00 
.117300E+00 
. 117300E+00 
.117300E+0C 
.1173006+00 
.117300E+00 
.117300E+00 
.117300E+00 
.117300E+OC 
. 117300E+00 
.117300E+0G

230096



CE-EPRI rwc PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 34: CCNVERSICN CONSTANT HISTORY

ZERO DATE ZERO C(1,N) C(2.N) C(3.N) C(4,N) C(S.N) C( 6 > N) C(7,N)
FILE { MV)

207 01/20/77 0.000 .364690E+01 .100640E—01 0. 0. 0. 0. .3740006-01
218 01/24/77 0.000 .385523E+01 .100640E—01 0. 0. 0. 0. •374000E—01
227 01/25/77 0.000 .385523E+01 .10C640E—01 0. 0. 0. 0. .3740006—01
244 01/28/77 0.000 .3B9B32E+01 •10064OE—01 0. 0. 0. 0. .3740006-01
250 01/29/77 0.000 .384346E+01 .100640E—01 0. 0. 0. 0. • 37400OE—01
252 01/30/77 0.000 .395112E+01 . 10064OE—01 0. 0. 0. 0. .374Q00E—01
257 01/30/77 0.000 .395112E+01 •100640E—01 0. 0. 0. 0. .3740006-01
261 01/31/77 0.000 .3857 07E+01 .100640E-01 0. 0. 0. 0. .3740006-01
272 01/31/77 0.000 .384617E+01 •100640E—01 0. 0. 0. 0. • 374000E—01
282 02/01/77 0.000 .385426E+01 . 10064OE— 01 0. 0. 0. 0. .3740006—01
290 02/02/77 0.000 .385426E+01 .100640E—01 0. 0. 0. 0. .3740006-01
295 02/02/77 0.000 .386279E+G1 .100640E—01 0. 0. 0. 0. .374000E—01
298 02/08/77 0.000 .385B25E+01 .100640E—01 0. 0. 0. 0. .3740006-01
303 02/09/77 0.000 .385903E*01 .100640E—01 0. 0. 0. 0. .37400OE—01
321 02/11/77 0.000 .3B5903E»01 - 100640E—01 0. 0. 0. 0. .374000E-01
328 02/14/77 0.000 .386497E+01 .100640E-01 0. 0. 0. 0. .374000E-01
340 02/16/77 0.000 .386664E401 .10064OE—01 0. 0. 0. 0. .3740006-01
365 02/21/77 0.000 .386664E+01 .100640E-01 0. 0. 0. 0. .3740006-01
372 02/22/77 0.000 .386664£*01 .100640E—01 0. 0. 0. 0. .374000E—01
385 02/23/77 0.000 .390809E401 .10064(£-01 0. 0. 0. 0. .3740006-01
391 03/02/77 0.000 .394015E*01 .100640E-01 0. 0. 0. 0. .3740006-01
400 03/03/77 0.000 .387962E+01 . 10064 (£-01 0. 0. 0. 0. •374000E—01
407 03/03/77 0.000 .387962E+01 •100640E-01 0. 0. 0. 0. .3740006—01
410 03/03/77 0.000 .389265E+01 .10064OE—01 0. 0. 0. 0. • 374000E—01
435 03/10/77 0.000 .403675E+01 •100640E—01 0. 0. 0. 0. .3740006-01
440 03/10/77 0.000 .391180E401 •100640E—01 0. 0. 0. 0. .3740006-01
466 03/14/77 0.000 .340835E+01 .204B02E—01 .191286E+02 0. 0. 0. .3740006—01
490 03/16/77 0.000 .329722E+01 .358448E—01 .257752E+02 0. 0. 0. •374000E—01
501 03/18/77 0.000 .329722E*01 .358448E-01 •257752E+02 0. 0. 0. .37400OE—01



CE-EPRI TWC PHASE PUMP PEREORMANCE PROGRAM
INSTRUMENT NO. 34: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(l.N) C ( 21N) C(3,N) C (4»N) C15, N) C(6,N)
FILE (MV)

509 03/21/77 0.000 .325462E401 .3584486-01 .257752E+02 0. 0. 0.
519 03/21/77 0.000 .330150E+0l •358448E—01 .257752E+02 0. 0. 0.
536 03/23/77 0.000 .330150E+01 •358448E—01 .2577 52E + 02 0. 0. 0.
545 03/23/77 0.000 .337020E+01 •358448E—Oi .2577526+02 0. 0. 0.
567 03/28/77 o.ooc .312185E401 •358448E—01 .2650326+02 0. 0. 0.
574 03/29/77 0.000 .3079466+01 •358448E—01 .2650326+02 c. 0. 0.
599 04/01/77 o.ooc .276849E+01 .358448E-01 .2650326+02 0. 0. 0.
614 04/05/77 0.000 •333705E+01 .3584486-01 .2494696+02 0. 0. 0.
620 04/06/77 0.000 .326758E+01 .358448E—01 .2494696+02 0. 0. 0.
634 04/28/77 0.000 .327767E+01 .3584486-01 .2600156+02 0. 0. 0.
645 04/28/77 0.000 .327767E+01 .358448E-01 .2600156+02 0. 0. 0.
658 05/09/77 0.000 •293037E+01 .358448E-01 .2781896+02 0. 0. 0.
667 05/10/77 0.000 .3119716+01 .3683886-01 .2789406+02 0. 0. 0.
685 05/11/77 0.000 .3263 56E+01 .3683886-01 .2714046+02 0. 0. 0.
693 05/12/77 0.000 .321572E+01 .3683886-01 .2714046+02 0. 0. 0.
714 05/17/77 0.000 .31112 7E+01 .368388E—01 .2775146+02 0. 0. 0.
735 05/19/77 0.000 .3269C7E+01 .3683886-01 .2775146+02 0. 0. 0.
758 05/20/77 0.000 .326583E+01 .3683886-01 .2775146+02 0. 0. 0.
774 05/20/77 0.000 .3283106+01 .3683886-01 .2775146+02 0. 0. 0.
792 05/23/77 0.000 .3268976+01 .3683886-01 .2840616+02 0. 0. 0.
827 05/25/77 0.000 .3289776+01 .3683886-01 .2862326+02 0. 0. 0.
838 05/25/77 0.000 .3354016+01 .2437376-01 .2444326+02 0. 0. 0.

C(7,N)

.374000E-01 

.3740006-Ci 
•374000E-01 
.374000E-01 
.374000 E-01
• 374000E—01 
-374000E-C1 
•374000E-01
• 374000E—01 
.374000E-01 
.374000E-01 
•374000E-01 
.3 74 000 E-01 
•374000E—01 
.3740006-01 
.3740006-01 
.374000E-01 
.374000E—01 
.3740006-01 
.3740006-01 
.3740006-01 
.3740006-01
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CE-EPRI TWC PHASE PUHP PERfORHANCE PROGRAM
INSTRUMENT NO. 3A: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
l MV I

C(1 C(2,NI C(3>N) CI4.N) C(5,N) Cl6,N) C< 7,N)

1272 11/04/77 0.000 •343877E+01 •227997E—01 .218982E*02 0. 0. 0. . 374 0006-01
1292 11/07/77 0.000 .346407E+01 .227997E—01 .2239 72E+02 0. 0. 0. .3740006-01
1308 11/09/77 0.000 .345482E+01 .227997E—01 .223972E+02 0. 0. 0. .3740006-01
1322 11/10/77 0.000 . 347074E+-01 .227997E—01 .233752E+02 0. 0. 0. .3740006-01
1337 11/10/77 0.000 .328921E+01 .288494E—01 • 263132E402 0. 0. 0. .3740006-01
1354 11/14/77 0.000 .342891E+01 •288494E—01 .2634326402 0. 0. 0. .3740006-01
1364 11/14/77 0.000 .34289 IE401 .288494E-01 .263432 E4C2 0. 0. 0. .3740006-01
1368 11/14/77 0.000 .322547E+01 .368027E-01 .285612E402 0. 0. 0. .374000E-01
1381 11/16/77 0.000 .316167E+01 . 368C2 7E— 01 .2856126402 0. 0. 0. .3740006-01
1398 11/17/77 0.000 .300945E*01 •368027E-01 .2856I2E402 0. 0. 0. .3740006-01
1440 11/28/77 0.000 .335327E401 .368027E-01 .286111E402 0. 0. 0. .3740006-01
1455 11/29/77 0.000 •316732E*01 .414575E—01 .294148E402 0. 0. 0. .3740006-01
1466 11/29/77 0.000 .316732E401 .414575E-01 .2941486402 0. 0. 0. .3740006-01
1483 12/02/77 0.000 .332057E*01 .414575E—01 .2875806402 0. 0. 0. .3740006-01
1502 12/03/77 0.000 .335679E401 •248147E-01 .2382766+02 0. 0. 0. .3740006-01
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CE-EPRI TWC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 35: CCNVERSICN CONSTANT HISTORV

ZERO DATE ZERO C (11N I CI2.N) C(3,N> C(4,N) C 15 » N1
FILE (MV)

509 03/21/77 0.000 . 4017 67E ♦•01 .3341796-01 .2129526+02 0. 0. 0.
519 03/21/77 0.000 .402007E *01 •334179E—01 .2129526+02 0. 0. 0.
536 03/23/77 0.000 .4020076*01 • 334179E—01 .2129526+02 0. 0. 0.
545 03/23/77 0.000 •398378E+01 .3341796-01 .2129526+02 0. 0. 0.
567 03/28/77 0.000 .398319E*01 .3341796-01 .2152906+02 0. 0. 0.
574 03/29/77 0.000 .3922066+01 .3341796-01 .2152906+02 0. 0. 0.
599 04/01/77 0.000 .394228E+01 .3341796-01 .2152906+02 0. 0. 0.
614 04/05/77 0.000 •403721E+01 .3341796-01 .2036896+02 0. 0. 0.
620 04/06/77 0.000 .4016056+01 .3341796-01 .2036896+02 0. 0. 0.
634 04/28/77 0.000 .4016916+01 .3341796-01 .1963936+02 0. 0. 0.
645 04/28/77 0.000 .4016916+01 .3341796-01 .1963936+02 0. 0. 0.
658 05/09/77 0.000 .349643E+01 .3341796-01 .2237416+02 0. 0. 0.
667 05/10/77 0.000 •379118E+01 .3895206-01 .236162E+02 0. 0. 0.
685 05/11/77 0.000 .3959226+01 .3895206-01 .2155806+02 0. 0. 0.
693 05/12/77 0.000 .407017E+01 .3895206-01 .2155806+02 0. 0. 0.
714 05/17/77 0.000 •405467E+01 .3895206-01 .2130966+02 0. 0. 0.
735 05/19/77 o.ooc .409378E+01 .3895206-01 .213096 E+02 0. 0. 0.
758 05/20/77 0.000 .4094906+01 .3895206-01 .2130966+02 c. 0. 0.
774 05/20/77 0.000 .4097296+01 .3895206-01 .2130966+02 0. 0. 0.
792 05/23/77 0.000 .4018626+01 .3895206-01 .2152166+02 c. 0. 0.
827 05/25/77 0.000 .3925596+01 .3895206-01 .2180616+02 0. 0. 0.
838 05/25/77 0.000 .4175446+01 . 1692646-01 .1172196+01 c. 0. 0.

Ct 7,N )

.II5000E—01 

.115000E—01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.1150006-01 

.115000E-01 

.115000E-01 

.115000E—01 

.115000E-01 

.1150006-01 

.115000E-01 

.1150006-01 

.1150006-01 

.1150006-01



CE-EPRI THC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 33: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO 
(MV )

CIl.N) CI2.N) CI3.N) C<4,N) CI5.N) C(6*N) C(T.N)

855 09/20/77 0.000 .61666CE+01 .199817E—01 .698697E+01 0. 0. 0. .1150006—01
882 09/22/77 0.000 .606389E+01 .199817E—01 .6S86S7E*01 0. 0. 0. .115000E-01
895 09/29/77 0.000 .40S239E+01 .199817E—01 .698697E«01 0. 0. 0. .115000E—01
927 10/03/77 0.000 .417222E401 .195B1TE—01 .719056E»01 0. 0. 0. .115000E-01
955 10/06/77 0.000 .606527E+01 .199817E—01 .719056E*01 c. 0. 0. .115000E-01
968 10/05/77 0.000 .606527E+01 .199817E-01 .719056E*01 0. 0. 0. .115000E—01

1000 10/11/77 0.000 .416955E+01 .199817E-01 .719C56E»01 c. 0. 0. .1150006-01
1103 10/16/77 0.000 .409303E*01 • 199817E—01 .719056£»01 0. 0. 0. .1150006-01
1109 10/20/77 0.000 .409434E+01 .199617E—01 .719056E+01 0. 0. 0. .115000E-01
1131 10/21/77 0.000 .412437E+01 .199817E—01 .B11479E*01 0. 0. 0. .115000E-01
1166 10/22/77 0.000 .4072G3E+01 . 19482BE—01 .728579E+01 0. 0. 0. .1150006-01
1161 10/25/77 0.000 .410118E«Ol .194828E—01 .808065E+01 0. 0. 0. .115000E—01
1176 10/25/77 0.000 .398019E>01 .217756E—01 .113342E«02 0. 0. 0. .115000E-C1
1182 10/27/77 0.000 .4007B1E*01 .2177S6E-01 .114050E*02 0. 0. 0. .115000E-01
1189 10/27/77 0.000 .4007B1E+01 .217756E—01 .114050E602 0. 0. 0. •1150006-01
1209 10/28/77 0.000 .406446E *01 .179469E-01 .5t5119E*01 0. 0. 0. .1150006-01
1212 10/28/77 0.000 .406446E+01 .179469E—01 .565119E»01 0. 0. 0. .1150006-01
1228 10/31/77 0.000 .405124E«01 .179469E—01 .714854E+01 0. 0. 0. .115000E-01
1261 11/02/77 0.000 .402031E*01 .179469E—01 .780680E»01 0. 0. 0. .1150006-01
1257 11/03/77 0.000 .386456E»01 .230198E-01 .143166E602 0. 0. 0. .1150006-01



CE-EPRI TbC PHASE PUHP PERFORHANCE PROGRAM
INSTRUMENT NC. 35: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
1 MV I

CdtM C(2.N) Cl3tN) Cl 4«N) C(5,N) CI6.NJ CI7.NJ

1272 11/04/77 0.000 .38863BE+01 .230198E—01 .14212BE«02 0. 0. 0. .115000E-01
1292 11/07/77 0.000 .382830E+01 .23019BE—01 .143111E+02 0. 0. 0. .115000E-01
1308 11/09/77 0.000 .375913E-F01 .274871E—01 .175590E»02 0. 0. 0. .115000E-01
1322 11/10/77 0.000 .369065E+01 .27487IE—01 .179247E+02 0. 0. 0. .115000E—01
1337 11/10/77 0.000 .375915E+01 •236889E-01 .153428EF02 0. 0. 0. .115000E-01
1354 11/14/77 0.000 .359873EF01 .236889E-01 .171162£*02 0. 0. 0. .115000E-01
1364 11/14/77 o.ooc .359873E+01 .236889E—01 . 171162E+02 0. 0. 0. .115000E-01
1368 11/14/77 0.000 .363340E»01 •245050E-01 .176136E*02 0. 0. 0. .115000E-01
1381 11/16/77 0.000 .364254E+01 .24505OE-Ol .176136E+02 0. 0. 0. •115000E—01
1398 11/17/77 0.000 .363268E+01 .245050E—01 .176136E*02 0. 0. 0. .115000E-01
1440 11/28/77 0.000 .295023E+01 •245050E-01 .210290E+02 0. 0. 0. .115000E—01
1455 11/29/77 0.000 •328555E+01 .145762E—01 .149912E»02 0. 0. 0. .115000E-01
1466 11/29/77 0.000 .328555E+01 .145762E—01 .149912E+02 0. 0. 0. •115000E—01
1483 12/02/77 0.000 .3125S9EF01 .145762E-01 .152766EF02 0. 0. 0. .115000E-01
1502 12/03/77 0.000 .339179E+01 .10440IE-01 .958039E>01 0. 0. 0. .115000E-01
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CE-EPRI TkO PHASE PUKP PERFORMANCE PROGRAM
INSTRUMENT NO. 36: CONVERSION CONSTANT HISTORY

£8R0 DATE ZERO C(L,N) C(2,N) C(3,N) C 14 » N ) C(5,N) C(6,N)
FILE (MV I

509 03/21/77 0.000 .4049168*01 .2676318-01 .132974E+02 0. 0. 0.
519 03/21/77 0.000 .4040588+01 .2676318-01 .1329748+02 0. 0. 0.
536 03/23/77 0.000 .404058E+01 .267631E—01 .132974E+02 0. 0. 0.
545 03/23/77 0.000 .4043718+01 .2676318-01 .1329748+02 c. 0. 0.
567 03/28/77 0.000 .4053718+01 .2676318-01 .1250518+02 0. 0. 0.
574 03/29/77 0.000 .4055948+01 .2676318-01 .1250518+02 0. 0. 0.
599 04/01/77 0.000 .4047408+01 .2676318-01 .1250518+02 0. 0. 0.
614 04/05/77 0.000 .4059C7E+01 .2676318-01 .1117808+02 0. 0. 0.
620 04/06/77 0.000 .4109158+01 .2676318-01 .1117808+02 0. 0. 0.
634 04/28/77 0.000 .4195298+01 .2676318-01 .9609328+01 0. 0. 0.
645 04/28/77 0.000 .4155298+01 .2676318-01 .9609328+01 c. 0. 0.
65S 05/09/77 0.000 .3732178+01 .2676318-01 .1423568+02 c. 0. 0.
667 05/10/77 0.000 .3976598+01 .3341328-01 .1731508+02 0. 0. 0.
685 05/11/77 0.000 .4069678+01 .3341328-01 .1487628+02 0. 0. 0.
693 05/12/77 0.000 .4190368+01 .3341328-01 .1487628+02 0. 0. 0.
714 05/17/77 0.000 .4133748+01 .3341328-01 .1517418+02 0. 0. 0.
735 05/19/77 0.000 .4174618+01 .3341328-01 .1517418+02 0. 0. 0.
758 05/20/77 0.000 .4138178+01 .3341328-01 .1517418+02 0. 0. 0.
774 05/20/77 0.000 .4141458+01 .3341328-01 .1517418+02 0. 0. 0.
792 05/23/77 0.000 .4075118+01 .3341328-01 .1574428+02 0. 0. 0.
827 05/25/77 0.000 .3930868+01 .3341328-01 .1566848+02 0. 0. 0.
838 05/25/77 0.000 .4089948+01 .2147888-01 .5970198+01 0. 0. 0.

Cl 7,N)

.1410008-01 

.141000E-01 

.141000E—01 

.1410008-01 

.1410008-01 

.1410008-01 

.1410008-01 

.1410008-01 

.1410008-01 

.1410008-01 

.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01 
.1410008-01

230106



CE-EPRI TttC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 36: CONVERSION CONSTANT HISTORV

ZERO DATE ZERO C(l.N)
FILE (MV)

855 09/20/77 0.000 .519258E+01
882 09/22/77 0.000 .515881E+01
895 09/29/77 0.000 .515334E+01
927 10/03/77 0.000 .4B3623E+01
955 10/04/77 0.000 .481569E+01
968 10/05/77 0.000 .481569E+01

1000 10/11/77 0.000 .482916E+01
1103 10/14/77 0.000 .480612E+01
1109 10/20/77 0.000 .4798C5E+01
1131 10/21/77 0.000 .457505E+01
1144 10/22/77 0.000 •45981BE+01
1161 10/25/77 0.000 •445671E+01
1176 10/25/77 0.000 .366678E+01
1182 10/27/77 0.000 .372897E+01
1189 10/27/77 0.000 -372897E+01
1209 10/28/77 0.000 .414084E+01
1212 10/28/77 0.000 .414084E+01
1228 10/31/77 0.000 .412263E+01
1241 11/02/77 0.000 .396626E+01
1257 11/03/77 0.000 .364596E+01

C(2,NI CC3.N) CI4,NI

.574606E-02 -.1CA167E+03 0. 0. 
• 57-A606E—02 -.10A167E+03 0. 0. 
.574606E—02 --1C4167E*03 0. 0. 
•574606E—02 -.667087E+02 0. 0. 
•574606E—02 -.667067E*02 0. 0. 
.574606E—02 -.667087E+02 0. 0. 
.574606E-02 -.667087E+02 0. 0. 
•574606E—02 -.667087E+02 C. 0. 
.574606E—02 -.667087E+02 0. 0. 
•574606E—02 -.47S639E+02 0. 0. 
.549071E—02 -.513316E+02 0. 0. 
.549071E—02 -.4I19S0E+02 0. 0. 
.X79378E—01 .805279E+01 0. 0. 
.179378E—01 .648936£+01 0. 0. 
.179378E—01 .645936E+01 0. 0. 
.934324E—02 -.156256E+02 0. 0. 
. 934324E—02 --156256E+02 0. 0. 
.934324E—02 -.14B693E+02 0. 0. 
.934324E-02 -.977279E+01 0. 0. 
.163764E—01 .666879E+01 0. 0.

Ci6.NI CI7,NI

0. .141000E—01
0. .141000E—01
0. .141000E-01
0. . 141000E—01
0. .141000E-01
0. .141000E-01
0. .141000E-01
0. .141000E-01
0. . 141000E—01
0. .141000E-01
0. . 141000E—01
0. .141000E-01
0. .141000E-01
0. .141000E—01
0. .141000E-01
0. •141000E—01
0. •141000E—01
0. .141000E-01
0. .141000E-01
0. .141000E-01

230107
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CE-EPRI TWC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 37: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(ltN) C(2,NI CI3.NI C(4.N1 CI5.N) CI6,N1 C(?,N)
FILE (MV 1

207 01/20/77 16.016 0. -.158902E-02 .546077E-01 —•140364E—05 .719663E-06 .1000006+01 .3360006—02
218 01/24/77 16.022 0. -.158902E—02 .546077E—01 -.140364E—05 . 719663 E—06 .10000064-01 .3360006-02
227 01/25/77 16.068 0. —.158902E—02 .546077£-01 -.1403646-05 .719663E—06 .1000006401 .3360006-02
244 01/28/77 16.456 0. -.158902E-02 •546077E—01 -.1403646-05 .7196636—06 .1000006401 .336000E—C2
250 01/29/77 16.240 0. —. 158902E-02 •546077E-01 —.140364E-05 .7196636-06 .1000006401 .3360006-02
252 01/30/77 16.076 0. -. 158902E—02 .546077E—01 -.140364E—05 .7196636-06 .1000006401 .336000E-02
257 01/30/77 16.076 0. -.158902E-02 .546077E-01 -.140364E-05 .719663E—06 .1000006401 .3360006-02
261 01/31/77 16.053 0. -.158902E—02 .546077E—01 -.140364E—05 .719663E—06 .1000006401 .3360006-02
272 01/31/77 16.116 0. -.158902E-02 .546077E—01 -.1403646-05 .719663E—06 .1000006401 .3360006-02
282 02/01/77 16.041 0. —.158902E—02 .546077E-01 -.140364E—05 .7196636—06 .100000E401 •336000E—02
290 02/02/77 16.041 0. —.158902E—02 .546077E—01 -.140364E—05 .7196636-06 .1000006401 .336000E—02
295 02/02/77 16.059 0. —.158902E-02 .546077E-01 -.140364E—05 .7196636-06 .1000006401 .336000E—02
298 02/08/77 16.035 0. —.15B902E—02 .546077E-01 -.1403646-05 .7196636—06 .1000006401 .3360006-02
303 02/09/77 16.152 0. —.158902E-02 .546077E—01 -.140364E—05 •719663E—06 .1000006401 .3360006-02
321 02/11/77 16.152 0. -. 158902E—02 .546077E-01 -.1403646—05 .719663E—06 .100000E401 .336000E-02
328 02/14/77 16.152 0. —.158902E—02 .5460776-01 —.140364E—05 .7196636—06 .1000006401 .3360006—02
340 02/16/77 16.127 0. —.158902E—02 •546077E—01 —. 140364E—05 .719663E—06 .1000006401 .336000E—02
365 02/21/77 16.127 0. -.158902E-02 .546077E-01 —.1403646—05 •7196636—06 .1000006401 .3360006-02
372 02/22/77 16.133 0. —.158902E-02 .546077E—01 -.140364E—05 .7196636-06 .1000006401 •336000E-02
385 02/23/77 16.194 0. —.158902E-02 .546077E-01 -.140364E—05 .7196636-06 .1000006401 .3360006-02
391 03/02/77 16.136 0. —. 158902E-02 .546077E—01 -.140364E—05 .7196636-06 .10000OE401 .3360006-02
400 03/03/77 16.139 0. -.158902E—02 .546077E-01 -.140364E—05 .7196636—06 .1000006401 • 3360006—02
407 03/03/77 16.139 0. —.15B902E-02 .546077E—01 -.140364E—05 .7196636-06 .1000006401 .3360006-02
410 03/03/77 16.113 0. —.158902E—02 .546077E-01 -.1403646-05 .719663E—06 .1000006401 .3360006-02
435 03/10/77 16.159 0. -. 158902E—02 .546077E—01 -.140364E—05 .7196636-06 .100000E401 .3360006-02
440 03/10/77 16.092 0. —. 158902E-02 .546077E—01 -.140364E—05 .7196636—06 .1000006401 .3360006-02
466 03/14/77 16.196 0. -.158902E—02 .546077E-01 -.1403646—05 •719663E—06 .100000E401 .3360006-02
490 03/16/77 16.223 0. -.158902E—02 •546077E—01 —.140364E—05 .7196636—06 .10000OE401 .3360006-02
501 03/18/77 16.216 0. —. 158902E—02 .546077E-01 —.140364E—05 .7196636—06 .1000006401 .3360006-02



CE-EPRI TWC PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 3T: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.M CI2.N) CI3.N) CI *t N) CI5.N) Cl 6.NI C(7,N)
FILE I MV)

509 03/21/77 16.108 0. -.158902E-02 .5*6077E-01 -.1*036*6-05 .7196636-06 .1000006*01 .336000E—02
519 03/21/77 16.133 0. -.158902E-02 .5*6077E-01 -.1*036*E—05 •719663E—06 .1000006*01 • 336000E— 02
536 03/23/77 16.222 0. -• 158902E-02 .546077E—01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
5*5 03/23/77 16.226 0. -. 158902E-02 .5*6077E-01 -.1*036*6-05 .7196636-06 . 1000006 *01 .336000E—02
567 03/28/77 16.18* 0. —.158902E-02 .5*60776—01 -.1*036*6-05 .7196636-06 .100000E*01 .336000E-02
57* 03/29/77 16.16* 0. -.158902E—02 .5*6077E-01 -.1*036*6-05 .719663E—06 .1000006*01 .3360006—02
599 0A/01/77 16.119 0. -.158902E-02 • 5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
61* 0*/05/77 16.128 0. -.158902E—02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
620 0*/06/77 16.105 0. -.158902E—02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
63* 0*/28/77 15.959 0. -.158902E-02 .5*60776-01 —.1*036*E—05 .7196636-06 .100000E*01 .3360006-02
6*5 0*/28/77 16.385 0. —.158902E-02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
658 05/09/77 16.227 0. -.158902E-02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .336000E-02
667 05/10/77 16.205 0. -.158902E-02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
685 05/11/77 16.202 0. -.158902E-02 .5*60776-01 -.1*036*6-05 .7196636-06 •100000E*01 .3360006-02
693 05/12/77 16.206 0. -.15B902E-02 • 546077E—01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006—02
71* 05/17/77 16.232 0. -. 158902E-02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .336000E—C2
735 05/19/77 16.21* 0. -.158902E-02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
758 05/20/77 16.209 0. —.158902E—02 .5*60776-01 -.1*036*6-05 .719663E—06 .1000006*01 .3360006-02
77* 05/20/77 16.092 0. -.158902E-02 .5*60776-01 -.1*036*6-05 .719663E—06 .1000006*01 .3360006-02
792 05/23/77 16.085 0. —.158902E-02 .5*60776-01 -.1*036*6-05 .719663E—06 .1000006*01 .3360006—02
827 05/25/77 16.173 0. -.158902E-02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02
838 05/25/77 16.09* 0. —. 158902E—02 .5*60776-01 -.1*036*6-05 .7196636-06 .1000006*01 .3360006-02

230110



CE-fcPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 37: CCNVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MVJ

C(l.N) C(2«N) CI3'N) C(4,N)

8S5 09/20/77 16.235 0. -.1589026-02 .5460776-01 -.1403646-05
882 09/22/77 16.179 0. -.1589026-02 .5460776-01 -.1403646-05
895 09/29/77 16.276 0. -.1589026-02 .5460776-01 -.1403646-05
927 10/03/77 16.171 0. -.1589026-02 .5460776-01 -.1403646-05
955 10/04/77 16.222 0. -.1589026-02 .5460776-01 -.1403646-05
968 10/05/77 16.154 0. -.1589026-02 .5460776-01 -.1403646-05

1000 10/11/77 16.094 0. -.1589026-02 .5460776-01 -.1403646-05
1103 10/14/77 16.113 0. -.1589026-02 .5460776-01 -.1403646-05
1109 10/20/77 16.107 0. -.1589026-02 .5460776-01 -.1403646-05
1131 10/21/77 16.093 0. -.1589026-02 .5460776-01 -.1403646-05
1164 10/22/77 16.109 0. -.1589026-02 .5460776-01 -.1403646-05
1161 10/25/77 16.126 0. -.1589026-02 .5460776-01 -.1403646-05
1176 10/25/77 16.113 0. -.1589026-02 .5460776-01 -.1403646-05
1182 10/27/77 16.061 0. -.1589026-02 .5460776-01 -.1403646-05
1189 10/27/77 16.061 0. -.1589026-02 .5460776-01 -.1403646-05
1209 10/28/77 16.117 0. -.1589026-02 .5460776-01 -.1403646-05
1212 10/28/77 16.117 0. -.1589026-02 .5460776-01 -.1403646-05
1228 10/31/77 16.117 0. -.1589026-02 .5460776-01 -.1403646-05
1241 11/02/77 16.169 0. -.1589026-02 .5460776-01 -.1403646-05
1257 11/03/77 16.089 0. -.1589026-02 .5460776-01 -.1403646-05

C15.N)

.7196636—06 

.719663E—06 
•719663E—06 
.7196636-06 
.719663E—06 
.7196636-06 
•719663E—06 
.7196636-06 
.719663E—06 
.7196636—06 
.719663E—06 
.7196636-06 
.7196636-06 
.7196636-06 
.7196636-06 
.7196636-06 
.7196636-06 
.719663E—06 
.7196636-06 
.7196636-06

CI6,N)

.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
• 1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
• 100000E*01 
.1000006*01 
. 1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01

CI7,N)

.3360006-02 

.3360006-02 

.3360006-C2 

.3360006-02 

.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02 
.3360006-02



CE-tPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 37: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(l.N) C ( 21N) CI 3 >N) C(4,N) CI5.N) C( 6 • N) C(7.N )

IZ72 11/04/77 16.170 0. -.158902E-02 .5460776-01 —•140364E—05 .7196636-06 .1000006 «-01 .3360006-02
1292 11/07/77 16.267 0. —• 158902E—02 .5460776-01 -.140364E-05 .719663E—06 .1000006 HOI .3360006-02
1303 11/09/77 16.267 0. -. 158902E-02 .546077E-01 -.140364E-05 .719663E—06 .1000006 HOI .3360006-02
1322 11/10/77 16.267 0. -. 158902E-02 .546077E-01 -.1403646-05 .7196636-06 .1000006 HOI .3360006-02
1337 11/10/77 16.071 0. -.158902E-02 .546077E—01 -.140364E-05 .7196636-06 .1000006 HOI .3360006-02
1354 11/14/77 16.092 0. -. 158902E—02 •546077E-01 -.1403646-05 .7196636-06 .1000006HOI .3360006-02
1364 11/14/77 16.092 0. —. 158902E-02 •546077E-01 —.140364E-Q5 .7196636-06 .1000006HOI .3360006-02
1363 11/14/77 15.856 0. —.156902E—02 .5460776-01 -.1403646-05 .7196636-06 .1000006 HOI .3360006-02
1381 11/16/77 16.013 0. —.158902E—02 .546077E-01 —.140364E-05 .7196636-06 .1000006HOI .3360006-02
1393 11/17/77 16.301 0. —.158902E—02 •546077E—01 —.140364E—05 •7196636-06 .1000006 HOI .3360006-02
1440 11/28/77 16.301 0. -.1589026-02 .5460776-01 -.1403646-05 . 71 96636-06 .1000006HOI .3360006-02
1455 11/29/77 16.279 0. -.1589026-02 .546077E-01 —•140364E—05 .7196636-06 .1000006HOI .3360006-02
1466 11/29/77 16.279 0. —.158902E-02 •546077E-01 —.140364E—05 .7196636-06 .1000006H01 .3360006-02
1483 12/02/77 14.928 0. -.1589026-02 .546077E-01 —.140364E—05 .7196636-06 .1000006HOI .3360006-02
1502 12/03/77 16.119 0. -.1589026-02 .5460776-01 -.140364E—05 .7196636-06 •IOOOOOEhOI .3360006-02



CE-EPRI TUG PHASE PUNP PERFORMANCE PROGRAM
INSTRUMENT NG. 38: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CIl.NJ CI2.N)
FILE (MV)

207 01/20/77 16.015 0. —.255897E-02
218 01/24/77 16.021 0. -.255897E—02
227 01/25/77 16.037 0. -.2558975-02
244 01/28/77 17.494 0. -.2558975-02
250 01/29/77 15.945 0. —.2558975-02
252 01/30/77 15.980 0. -.2558975-02
257 01/30/77 15.980 0. —.255897E—02
261 01/31/77 15.974 0. -.2558975-02
272 01/31/77 15.956 0. -.2558975-02
282 02/01/77 15.972 0. -.2558975-02
290 02/02/77 15.972 0. —.255897E-02
295 02/02/77 15.970 0. —.255897E— 02
298 02/08/77 15.961 0. —.2558975-02
303 02/09/77 15.779 0. -.2558975-02
321 02/11/77 15.779 0. —.255897E—02
328 02/14/77 15.801 0. —.255B97E—02
340 02/16/77 15.794 0. -.2558975-02
365 02/21/77 15.794 0. -.2558975-02
372 02/22/77 15.809 0. -.2558975-02
385 02/23/77 15.878 0. —.255897E—02
391 03/02/77 15.872 0. -.2558975-02
400 03/03/77 15.843 0. —.255897E—02
407 03/03/77 15.843 0. -.2558975-02
410 03/03/77 15.874 0. -.2558975-02
435 03/10/77 15.849 0. -.2558975-02
440 03/10/77 15.865 0. -.2558975-02
466 03/14/77 15.872 0. -.2558975-02
490 03/16/77 15.87 0 0. -.2558975-02
501 03/18/77 15.812 0. -.2558975-02

CI3,N)

.5A7839E—01 
.547839E-01 
•547839E—01 
.547839E-01 
.547839E—01 
.547B39E—01 
.5478396-01 
.547839E—01 
.547839E-01 
.547839E—01 
.547839£—01 
.547839E—01 
•547839E—01 
.547839E—01 
.547839E—01 
.547B39E—01 
•547839E—01 
.547839E—01 
.547839E—01 
.547839E—01 
.547839E—01 
.547839E—01 
.547839E—01 
•547839E—01 
•547839E—01 
.547B39E—01 
.547839E—01 
.547839E—01 
.547839E—01

Ct4.N)

—.468086E—06 
—.468086E—06 
—.46 8086E—06 
-.468086E-06 
-.468086£-06 
—.468086E—06 
—.468086E—06 
—•468086E—06 
—.468086E—06 
-.468086E-06 
—.468086E—06 
—.468086E—06 
—.468086E—06 
—.468086E—06 
—. 46 8086E—06 
—.468086E—06 
—•468086E—06 
—.468086E—06 
—.46S086E—06 
—.468086E—06 
—.46B086E—06 
—.468086E—06 
—•468086E—06 
—.468086E—06 
—•468086E—06 
—.468086E—06 
—.46 8086E—06 
—.4680B6E—06 
—.46 B086E—06

CI5,N)

.63773 5E-06 

.637735£-06 

.637735E-06 

.637735E—06 
-637735E—06 
• 63773 5E—06 
.637735E-06 
.637735E-06 
•637735E—06 
.63T735E—06 
.637735E-06 
•637735E—06 
.637735E—06 
.637735E—06 
.637735E—06 
.63 773 5E—06 
•637735E-06 
.63773 5E-06 
•637735E-06 
•637735E—06 
.63773 5E-06 
.63773 5E—06 
.637735E—06 
.637735E—06 
•637735E—06 
.637735E—06 
•637735E—06 
.637735E—06 
.637735E—06

CI6.N)

.IOOOOOEHOI

.1000006*01

.1000006*01

.1000006*01

.1000006*01

.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
.1000006*01
•IOOOOOEHOI
•IOOOOOEHOI
•IOOOOOEHOI
•IOOOOOEHOI
•IOOOOOEhOI
•IOOOOOEhOI
.IOOOOOEhOI

CI7,NI

• 404250 E-02 
.404250E-02 
.4042505-02 
•404250E—02 
•404250E—02 
.404250E-02 
. 40425OE- 02 
.404250E-02 
•404250E-C2 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.404250E—02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02
• 404250E— 02 
.4042505-02 
.4042505-02 
.4042505-02



CE-EPP1 TUG PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 38: CCNVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1,N) C ( 2 > NI C(3.N) C(6,N) C (5 «N1 C(6.N) ClTtN )
FILE (MV)

509 03/21/77 15.861 0. —.255897E-02 .5678396-01 -.6680866-06 .6377356-06 •1000006*01 .4042506-02
519 03/21/77 15.861 0. —.255897E—02 .5678396-01 -.6680866-06 .6377356-06 • 10000OE*01 .4042506-02
536 03/23/77 15.877 0. —.255697E— 02 .5678396-01 —.668086E—06 .6377356-06 •100000E*01 .4042506-C2
565 03/23/77 15.872 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
567 03/28/77 15.889 0. -.255897E-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
576 03/29/77 15.868 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
599 06/01/77 15.851 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
616 06/05/77 15.876 0. -.255897E-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
620 06/06/77 15.850 0. —.255897E—02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
636 06/28/77 15.875 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
665 06/28/77 15.869 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
658 05/09/77 15.872 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
667 05/10/77 15.868 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
685 05/11/77 15.886 0. -•255897E-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
693 05/12/77 15.856 0. —.255897E—02 .5678396-01 -.6680866-06 .6377356-06 .lOU 0006*01 .4042506-02
716 05/17/77 15.858 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
735 05/19/77 15.859 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
758 05/20/77 15.872 0. —.255B97E-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
776 05/20/77 15.856 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
792 05/23/77 15.837 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
827 05/25/77 15.916 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02
838 05/25/77 15.866 0. -.2558976-02 .5678396-01 -.6680866-06 .6377356-06 .1000006*01 .4042506-02

230114



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 38: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
1 MV)

Ctl.N) CI2.N) C(3,N) CI4.N)

855 09/20/77 15.861 0. —.255897E—02 .547839E—01 —.468086E—06
882 09/22/77 15.857 0. —.255897E-02 •547839E—01 —•468086E—06
895 09/29/77 15.838 0. -.255897E—02 •547839E—01 —.468086E—06
927 10/03/77 15.863 0. —.255897E—02 .547839E—01 —.468086E—06
955 10/04/77 15.862 0. —.255897E—02 .547839E—01 —.468086E—06
968 10/05/77 15.86C 0. —.255897E-02 .547839E—01 -.4680865-06

1000 10/11/77 15.835 0. —.255897E-02 .547839E—01 —.4680B6E—06
1103 10/14/77 15.843 0. —.255897E—02 .5478395-01 —.468086E—06
1109 10/20/77 15.835 0. —.255897E-02 .547839E—01 —•468086E—06
1131 10/21/77 15.B3C 0. —.255897E—02 .5478395-01 —.4680865—06
1144 10/22/77 15.829 0. —.255897E—02 .547839E—01 —.4680B6E—06
1161 10/25/77 15.830 0. —.255897E-02 •547839E—01 —.4680865-06
1176 10/25/77 15.82 7 0. —.255897E—02 •547839E—01 —.468086E—06
1182 10/27/77 15.861 0. —-255897E—02 •547839E-01 -.4680865-06
1189 10/27/77 15.861 0. —.255897E—02 .547839E-01 -.4680865-06
1209 10/28/77 15.817 0. —.255897E-02 .547839E—01 -.4680865-06
1212 10/28/77 15.853 0. —.25 5897E—02 .547839E—01 -.4680865-06
1228 10/31/77 15.865 0. —.255897E—02 .547839E—01 -.4680865-06
1241 11/02/77 15.838 0. -.2558975-02 .547839E—01 -.4680865-06
1257 11/03/77 15.827 0. —.255897E—02 .547839E-01 -.4680865-06

C 15,N)

•637735E—06 
.637735E-06 
.637735E-06 
.637735E-06 
.637735E—06 
.637735E—06 
.63 773 5E—06 
.637735E-06 
.637735E—06 
•637735E—06 
.637735E—06 
.637735E-06 
.637735E—06 
.637735E—06 
•637735E—06 
.637735E-06 
.637735E—06 
•637735E—06 
.63T735E—06 
.63773SE-06

CI6,N)

.1000006*01 

.100000£*01 

.100000E*01 

.1000005*01 

.100000E+01 

.1000005*01 
.1000005*01 
.1000005*01 
. 100000E *01 
.1000005*01 
.1000005*01
• 100000E+01 
.100000E*01 
.100000E+01 
.1000005*01 
.1000005*01 
.1000005*01
• 100000E *01 
. 100000£*01 
.1000005*01

Ct 7,N)

.40A250E-C2 

.4042505-02 

.404250E-C2 

.404250E-02 

.404250E—02 
• 404250E— C2 
.4042505-02 
•404250E—02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02 
.4042505-02



CE-EPRI TMG PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC- 38: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(l.N) C(2,N) C(3.N) C(4,N)

1272 11/04/77 15.860 0. -•255897E—02 .547839E-01 —.46 8086E—06
1292 11/07/77 15.852 0. —.255897E-02 .547839E—01 —.468086E—06
1308 11/09/77 15.823 0. —•255897E—02 .547839E—01 -.46 8086E—06
1322 11/10/77 15.880 0. -.255897E-02 .547839E—01 -.468086E-06
1337 11/10/77 15.830 0. -.255897E—02 •547839E—01 -•468086E—06
1354 11/14/77 15.856 0. -.255897E-02 .547839E—01 -.468086E-06
1364 11/14/77 15.856 0. -.255897E—02 .547839E-01 —.468086E—06
1368 11/14/77 15.835 0. -.255897E-02 .547839E-01 —.468086E—06
1381 11/16/77 15.826 0. —.255897E—02 .547839E-01 —.468086E—06
1398 11/17/77 15.818 0. —.255897E—02 .547839E—01 —.468086E—06
1440 11/28/77 15.838 0. —.255897E-02 .547839E—01 —«468086E-06
1455 11/29/77 15.824 0. -.25 5897E-02 •547839E-01 —.468086E—06
1466 11/29/77 15.824 0. —. 255897E—02 •547839E-01 -.468086E—06
1483 12/02/77 15.858 0. -.255897E-02 .547839E-OI —.468086E-06
1502 12/03/77 15.824 0. —.255 897E— 02 .547839E—01 -.468086E-06

CfS.Ni C(7,NiCI6,NI

•637T35E—06 
•637735E—06 
•637735E—06 
•637735E—06 
.637735E-06 
•637735E—06 
.63773 5E-06 
-637735E—06 
• 63 7735E—06 
•637735E—06 
-637735E—06 
.637735E—06 
-637735E—06 
.637735E-06 
.637735E—06

.IOOOOOEHOI
.IOOOOOEhOI
.IOOOOOEhOI
.IOOOOOEhOI
.IOOOOOEhOI
.IOOOOOEhOI
.IOOOOOEHOI
.IOOOOOEhOI
.IOOOOOEhOI
.IOOOOOEHOI
.IOOOOOEHOI
.IOOOOOEhOI
.IOOOOOEhOI
.IOOOOOEhOI
.IOOOOOEhOI

.404250E—02 

.404250E—02 

.404250E-C2 
• 404250E—02 
•404250E—02 
•404250E-C2 
. 404250E—02 
•4042SOE—02 
.404250E-02 
.404250E—02 
.404250E-02 
.404250E—C2 
.404250E-02 
.404250E-02 
•404250E—C2

230116



CE-EPRI TmC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 39: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.N) C12.NI Cl 3.N) C(4,N) CI5.N) C16.N) CI7,N1
FILE I MV I

207 01/20/77 16.006 0. —.177373E-02 .551295E—01 —. 102954E—05 •726751E-06 .IOOOOOEHOI .346500E-02
218 01/24/77 15.998 0. —•177373E—02 .551295E—01 —.102954E—05 .726751E-06 .IOOOOOEHOI .346500E-02
227 01/25/77 16.009 0. —.177373E—02 -551295E-01 —.102954E-05 . 72 6751E—06 .IOOOOOEhOI .346500E-02
244 01/28/77 15.984 0. —.177373E—02 .551295E-01 -.102954E—05 .726751E—06 .IOOOOOEHOI .346500E—02
250 01/29/77 16.002 0. —.177373E—02 .551295E—01 -.102954E—05 .72 6751 E-06 .IOOOOOEHOI .346500E-02
252 01/30/77 15.985 0. -.177373E—02 .551295E-01 -.102954E-05 •726751E—06 .IOOOOOEhOI •346500E—02
257 01/30/77 15.985 0. —.177373E-02 .551295E—01 -.102954E—05 .726751E-06 .IOOOOOEHOI • 346500E—02
261 01/31/77 15.976 0. —.177373E—02 •551295E—01 -.102954E—05 . 726751E—06 .IOOOOOEHOI .346500E-02
272 01/31/77 15.993 0. —. 177373E—02 .551295E—01 —. 102954E-05 .726751E-06 .IOOOOOEHOI .346500E—02
282 02/01/77 15.992 0. -.177373E-02 •551295E—01 —.102954E—05 .726751E-06 .IOOOOOEHOI .346500 E-02
290 02/02/77 15.992 0. —. 177373E—02 .551295E-01 -.102954E—05 . 726751E—06 .IOOOOOEhOI .346500E—02
295 02/02/77 16.009 0. —.177373E—02 .551295E—01 -. 102954E-05 .726751E—06 .IOOOOOEHOI .346500E-02
298 02/08/77 15.982 0. -.177373E—02 .551295E—01 —.102954E—05 .7267 51E—06 .IOOOOOEhOI .346500E-02
303 02/09/77 15.981 0. -.177373E—02 .551295E-01 —.102954E—05 .726751E-06 .IOOOOOEhOI .346500E—02
321 02/11/77 15.981 0. —.177373E—02 .551295E—01 -.102954E-05 .726751E-06 .IOOOOOEhOI .346500E-02
328 02/14/77 15.985 0. —.177373E—02 .551295E-01 -.102954E-05 .726751E-06 .IOOOOOEHOI .346500E—02
340 02/16/77 15.992 0. -.177373E-02 .551295E—01 -.102954E—05 .7267 51E—06 .IOOOOOEHOI .346500E-02
365 02/21/77 15.992 0. -.177373E—02 .551295E-01 —.102954E—05 • 72 67 5 IE—06 .IOOOOOEHOI .346500E—02
372 02/22/77 15.989 0. -.177373E-02 •551295E—01 -. 102954E-05 . 726751E—06 .IOOOOOEhOI .346500E-C2
385 02/23/77 15.975 0. —.177373E—02 .551295E—01 —.102954E—05 .726751E-06 .IOOOOOEhOI .346500E-02
391 03/02/77 15.955 0. -.177373E-02 .551295E—01 —.102954E—05 .726751E—06 .IOOOOOEHOI •346500E—C2
400 03/03/77 15.998 0. —.177373E-02 .551295E—01 -.102954E—05 .726751E-06 .IOOOOOEHOI .346500E-02
407 03/03/77 15.998 0. —.177373E-02 .551295E-01 —.102954E-05 • 726751E—06 .IOOOOOEHOI .346500E—02
410 03/03/77 16.018 0. —.177373E—02 .551295E—01 -.102954E—05 .726751E-06 .IOOOOOEHOI .346500E-02
435 03/10/77 15.941 0. -.177373E—02 .551295E-01 -.102954E-05 .726751E-06 .IOOOOOEHOI .346500E-02
440 03/10/77 15.994 0. —. 177373E—02 .551295E-01 -. 102954E—05 .726751E—06 .IOOOOOEHOI •346500E—02
466 03/14/77 15.974 0. -.177373E-02 .551295E-01 -.102954E—05 .72 6751 E-06 .IOOOOOEHOI .346500E-02
490 03/16/77 15.973 0. —.177373E-02 .551295E-01 —. 102954E-05 .726751E—06 .IOOOOOEHOI . 346500E—02
501 03/18/77 15.951 0. —.177373E—02 .551295E—01 —.102954E-05 .72 67 51 E-06 .IOOOOOEHOI .346500E—02



CE-EPRI TViG PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NC. 39: CONVERSION CONSTANT HISICJRY

ZERO DATE ZERO C(1,N) C (2, M C(3,N) C<*,N) C(5»N) Mb.NJ C(7»N>
FILE (MVJ

509 03/21/77 15.963 0. -. 177373E-02 .551295E-01 -. 102954E-05 .726751E—06 •lOOOUOE+Ol • 346500E— C2
519 03/21/77 15.982 0. -. 177373E-02 •551295E-01 —•102954E—0 5 .726751E-06 .IOOOOOEHOI .3*6500E-02
536 03/23/77 15.962 0. —. 177373E-02 •551295E—01 -.102954E—05 • 7267 5 IE—06 . IOOOOOEHOI •346500E-02
5*5 03/23/77 15.976 0. -•177373E-02 .551255fc-0l —.102954E—05 .726751E-06 .IOOOOOEHOI .3*65006—02
567 03/28/77 15.911 0. -• 177373E-02 .551295E-01 -.102954E—05 . 72675IE—06 .IOOOOOEhOI .346500E-C2
57* 03/29/77 15.93* 0. -.177373E-02 .551295E-01 -.102954E-05 .726751E-06 .IOOOOOEhOI .3*6500 E-02
599 0A/01/77 15.977 0. -.177373E-02 .551295E-01 -. 102954E—05 .726751E—06 .IOOOOOEhOI .346500E—02
61* 0*/05/77 15.969 0. -.177373E-02 .551295E-01 -.102954E-05 .726751E-06 .10000OEHOI .3*65006-02
620 0*/06/77 15.975 0. —. 177373E-02 .551255E-0I -.102954E-05 . 726751E—06 .IOOOOOEhOI .346500E—02
63* 0*/28/77 15.966 0. —. 177373E-02 .551295E-01 -.102954E-05 • 7267 51E— 06 .IOOOOOEhOI .3*65006-02
6*5 0*/28/77 15.956 0. -.177373E-02 .551295E-01 —.102954E-05 .726751E—06 .IOOOOOEhOI .3*65006-02
658 05/09/77 15.955 0. -. 177373E-02 .551295E—01 —• 102954E—05 .726751E—06 .IOOOOOEhOI .3*65006-02
667 05/10/77 15.957 0. -.177373E-02 •551295E-01 -. 102954E-05 . 726751E—06 .IOOOOOEhOI .3*65006-02
685 05/11/77 15.953 0. -. 177373E-02 .551295E-01 -.102954E-05 .726751E-06 .IOOOOOEhOI .3*65006-02
693 05/12/77 15.96* 0. —. 177373E—02 .551295E—01 —.102954E—05 .726751E-06 .IOOOOOEhOI .3*65006-02
71* 05/17/77 15.97 0 0. —. 177373E-02 •551295E-01 -•102954E-05 .726751E-06 .IOOOOOEhOI .3*65006-02
735 05/19/77 15.98C 0. -. 177373E-02 .551295E-01 102954E-05 .726751E—06 .IOOOOOEhOI .3*65006-02
758 05/20/77 15.950 0. 177373E-02 •551295E—01 -. 102954E-05 . 726751E—06 .IOOOOOEhOI .3*65006-02
77* 05/20/77 15.955 0. —.177373E—02 • 551295E—01 -.102954E-05 . 72 67 51 E-06 .IOOOOOEhOI .346500E-02
792 05/23/77 15.961 0. -.177373E-02 .551295E-01 —.102954E—05 -726751E—06 .IOOOOOEhOI .3*65006-02
827 05/25/77 15.97* 0. —.177373E-02 .551295E-01 -.102954E-05 .726751E-06 .IOOOOOEhOI .3*65006-02
838 05/25/77 15.964 0. -.177373E-02 .551295E-01 —.102954E—05 .726751E-06 .IOOOOOEhOI .3*65006-02



CE-EPRI TkO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 39: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
IMV)

C(1 ,NI C(2.N) C(3,N) CI4,N) CI5.N) CI6.NI CI7.N1

855 09/20/77 15.975 0. -. 177373E-02 .551295E-01 —.102954E-05 •726751E—06 .IOOOOOEHOI .346500E— 02
882 09/22/77 15.949 0. -.177373E—02 .551295E-01 -.102954E-05 .726751E-06 .IOOOOOEHOI .346500E-02
895 09/29/77 15.959 0. —.177373E—02 .551295E-01 —.102954E—05 •726751E-06 .IOOOOOEhOI .346500E—02
927 10/03/77 15.903 0. -.177373E—02 .551295E—01 -.102954E—05 .72 6751E—06 .IOOOOOEHOI .346500E-02
955 10/04/77 15-972 0. —.177373E-02 .551295E—01 -.102954E—05 • 726751E—06 .IOOOOOEhOI .346500 E-02
968 10/05/77 16.012 0. —.177373E—02 .551295E-01 —.102954E—05 .72675IE-06 .IOOOOOEHOI .346500E—02

XOOO 10/11/77 15.992 0. —.177373E— 02 .551295E—01 —.102954E-05 .726751E-06 .IOOOOOEhOI .3465006-02
1103 10/14/77 16.008 0. -.177373E—02 .551295£-01 -.102954E-05 .726751E—06 .IOOOOOEhOI . 346500E—02
1109 10/20/77 15.996 0. -.177373E— 02 •551295E-01 —.102954E—05 .726751E—06 .IOOOOOEhOI .346500E-02
1131 10/21/77 16.001 0. —.177373E—02 .551295E-01 —.102954E—05 .726751E—06 .IOOOOOEHOI .3465006-02
1164 10/22/77 15.996 0. —. 177373E—02 •551295E—01 -.102954E—05 .726751E—06 .IOOOOOEHOI •346500E—02
1161 10/25/77 15.986 0. —.177373E—02 .551295E—01 -.102954E—05 •726751E-06 .IOOOOOEhOI .346500E-02
1176 10/25/77 16.008 0. —.177373E—02 .551295E—01 -.102954E—05 .726751E—06 .IOOOOOEHOI •346500E—02
1182 10/27/77 16.002 0. -.177373E—02 .551295E—01 —.102954E—05 .726751E-06 .IOOOOOEHOI .346500E-02
1189 10/27/77 16.002 0. -.177373E—02 .551295E—01 —.102954E—05 •726751E—06 .IOOOOOEHOI .346500E—02
1209 10/28/77 15.996 0. —.177373E—02 -551295E—01 -.102954E-05 .726751E-06 .IOOOOOEHOI .346500E-02
1212 10/28/77 15.996 0. —.177373E—02 .551295E—01 —.102954E—05 .726751E—06 . IOOOOOEHOI .346500 E-02
1228 10/31/77 16.012 0. -.177373E—02 .551295E-01 —.102954E—05 .726751E-06 .IOOOOOEHOI .346500E-02
1241 11/02/77 16.011 0. -. 177373E—02 .551295E—01 -.102954E—05 • 72 67 51E—06 .IOOOOOEHOI .346 500 E-02
1257 11/03/77 15.997 0. —. 177373E—02 •551295E-D1 —-102954E—0 5 .72675IE-06 .IOOOOOEHOI .346500E-02



CE-EPRI TkiD PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 39: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CU.N) CU.N) CI3.N) C(4,N) CC5.N) C16.N) C( 7.N)

1272 11/04/77 16.002 0. -.177373E-02 .5512 95 E-01 —.102954E—05 .726751E—06 .10000OE»01 .3465006-02
1292 11/07/77 15.967 0. —.177373E-02 .551295E-01 -.102954E—05 .72 67 51 E-06 .1000006*01 .346500E-02
1308 11/09/77 15.992 0. —.177373E—02 .551295E-01 — . 102954E—05 •726751E—06 .IOOOOOEHOI •346500E—02
1322 11/10/77 15.889 0. —.177373E-02 •551295E—01 —.102954E-05 .72 67 51 E-06 .IOOOOOEHOI .346500E-02
1337 11/10/77 15.993 0. -. 177373E-02 .551295E-01 -.102954E-05 .726751E—06 .IOOOOOEHOI .346500E—02
1354 11/14/77 16.002 0. -.177373E-02 •551295E—01 -.102954E—05 .72 67 5 IE—06 .IOOOOOEHOI .346500E—02
1364 11/14/77 16.002 0. —•177373E-02 .551295E-01 —.102954E-05 . 726751E—06 .IOOOOOEhOI .346500E-02
1368 11/14/77 15.996 0. -.177373E-02 .551295E-01 —.102954E—05 •726751E—06 .IOOOOOEHOI .3465006-02
1381 11/16/77 15.986 0. -.177373E-02 .551295E-01 -.102954E-05 .726751E-06 .IOOOOOEHOI .3465006-02
1398 11/17/77 15.992 0. -.177373E-02 .551295E-01 -.102954E—05 •726751E—06 .IOOOOOEHOI . 346 500E—02
1440 11/28/77 15.821 0. -.177373E—02 •551295E-01 —.102954E-05 .7267516-06 .IOOOOOEhOI .346500E-02
1455 11/29/77 16.005 0. —.177373E—02 .551295E-01 —• 102954E-05 •726751E—06 .IOOOOOEhOI .346500E—02
1466 11/29/77 16.005 0. -.177373E-02 .551295E-01 -.102954E—05 .72 675 IE—06 .IOOOOOEHOI .3465006-02
1483 12/02/77 16.867 0. -.177373E-02 •551295E—01 -.102954E-05 .726751E—06 .IOOOOOEHOI .346500E-02
1502 12/03/77 15.982 0. -.177373E-02 •551295E—01 -. 102954 E-05 . 726751E—06 .IOOOOOEHOI .346500E—02



CE-EPRI TMO PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 40: CONVERSION CONSTANT HISTORY

HERO DATE ZERO C (1 « M) C12«Ni CU.N) CU.N) C (5. N > Cl6«N) Cl7»N)
FILE CMVi

207 01/20/77 16.074 0. -.129362E—02 .547565E-01 —.625319E—06 .8323766-06 . 10000 OE 4-01 .5145006-02
218 01/24/77 16.078 0. -.129362E-02 .547565E—01 -.6253196-06 .832376E-06 .100000E+01 .5145006-02
227 01/25/77 16.078 0. -.129362E—02 •547565E—01 —.625319E—06 .8323766-06 .1000006*01 .5145006-02
244 01/28/77 16.052 0. -.129362E—02 .547565E-01 —.625319E—06 .8323766-06 .1000006*01 .514500E—02
250 01/29/77 16.081 0. -.129362E-02 •547565E—01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
252 01/30/77 15.917 0. -.129362E—02 .547565E—01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
257 01/30/77 15.917 0. -.129362E-02 .5475656-01 —. 625319E—06 .8323766-06 .1000006*01 .5145006-02
261 01/31/77 16.050 0. —.129362E—02 .547565E—01 -.625319E-06 .8323766-06 .1000006*01 .5145006-02
272 01/31/77 16.098 0. -.129362E—02 .5475656—01 -.6253196-06 .832376E-06 .1000006*01 .514500E-02
282 02/01/77 16.085 0. —.129362E—02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
290 02/02/77 16.085 0. -.129362E—02 .547565E—01 -.6253196-06 .8323766-06 .1000006*01 .5145006—02
295 02/02/77 16.079 0. -.1293626-02 .547565E—01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
298 02/08/77 16.057 0. —.129362E—02 .547565E-01 -.6253196-06 .8323766-06 .1000006*01 .514500E—02
303 02/09/77 16.059 0. -.129362E-02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
321 02/11/77 16.059 0. -.129362E-02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
328 02/14/77 16.066 0. —. 129362E—02 •547565E—01 —.625319E-06 .832376E—06 .1000006*01 .5145006—02
340 02/16/77 16.063 0. -. 1293626-02 .5475656-01 —•625319E—06 .8323766-06 .1000006+01 .5145006-02
365 02/21/77 16.063 0. -.129362E—02 .5475656-01 —.625319E—06 .8323766-06 .1000006*01 .5145006-02
372 02/22/77 16.042 0. —.1293626-02 .5475656-01 -.6253196-06 • 8323 76E—06 .1000006*01 .5145006-02
385 02/23/77 16.060 0. -.1293626-02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
391 03/02/77 15.915 0. -.129362E—02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
400 03/03/77 16.025 0. -.1293626-02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
407 03/03/77 16.025 0. -. 1293626—02 .547565E—01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
410 03/03/77 16.049 0. -.1293626—02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
435 03/10/77 16.005 0. -.129362E—02 .5475656-01 -.6253196-06 .832376E—06 .1000006*01 .5145006-02
440 03/10/77 16.025 0. -.1293626-02 .5475656-01 -.6253196-06 .8323766-06 .100000E*01 .5145006-02
466 03/14/77 16.005 0. —.129362E—02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
490 03/16/77 16.026 0. -.1293626-02 .5475656-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02
501 03/18/77 16.011 0. —.129362E—02 •547565E-01 -.6253196-06 .8323766-06 .1000006*01 .5145006-02



CE-EPRI TWC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. AO: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1.N) C(2,N) C(3»N) C1 4> N) C(5,N) Cl 6.N) C ( 7 * N)
FILE (MV)

509 03/21/77 15.979 0. -.129362E-02 •547565E—01 —.625319E—06 . 8323 76E—06 .IOOOOOEHOI .514500E—02
519 03/21/77 16.028 0. -.129362E-02 .547565E—01 —•625319E—06 .832376E—06 .IOOOOOEHOI .514500E-02
536 03/23/77 15.953 0. -.129362E—02 .547565E-01 —.625319E—06 .8323 76E—06 .IOOOOOEHOI .514500E—02
545 03/23/77 16.024 0. -.129362E—02 .547565E—01 —•625319E—06 .832376E—06 .IOOOOOEHOI .514500E-C2
567 03/28/77 16.014 0. —.129362E—02 •547565E—01 —.625319E—06 •832376E—06 .IOOOOOEhOI .514500E-02
574 03/29/77 16.020 0. -.129362E—02 •547565E-Q1 -.625319E—06 .832376E—06 .IOOOOOEHOI .514500E—C2
599 04/01/77 15.984 0. -. 129362E—02 •547565E—01 -.625319E—06 • B32376E—06 .IOOOOOEHOI .514500E-02
614 04/05/77 15.907 0. -.129362E-02 •547565E-01 —.625319E—06 .832376E-06 .IOOOOOEHOI .514500E-02
620 04/06/77 15.950 0. —.125362E-02 .547565E-01 —.625319E-06 .832376E-06 .IOOOOOEHOI .514500E-C2
634 04/28/77 15.860 0. -.129362E-02 .547565E—01 -.625319E-06 . 832376E—06 .IOOOOOEhOI .514500E—02
645 04/28/77 15.895 0. ~.129362E-02 .547565E-01 —.625319E-06 .832376E—06 .IOOOOOEHOI .514500E—02
658 05/09/77 15.858 0. -.129362E-02 .547565E—01 —.625319E—06 .832376E—06 .IOOOOOEHOI .514500E-02
667 05/10/77 15.867 0. -.129362E-02 .547565E—01 —.625319E—06 .832376E-06 .IOOOOOEHOI .514500E-02
685 05/11/77 15.851 0. -.129362E-02 .547565E-01 625319E—06 .832376E—06 .IOOOOOEHOI .514500E—02
693 05/12/77 15.856 0. —.129362E—02 .547565E-01 —.625319E-06 . 8323 76E-06 .IOOOOOEhOI •514500E-02
714 05/17/77 15.842 0. —.125362E—02 •547565E—01 —.625319E—06 •832376E—06 .IOOOOOEHOI •514500E—C2
735 05/19/77 15.852 0. —.129362E—02 .547565E—01 —.625319E-06 •832376E-06 .IOOOOOEHOI .514500E-02
758 05/20/77 15.853 0. -.129362E—02 .547565E—01 —.625319E—06 •832376E—06 .IOOOOOEHOI •514500E—02
774 05/20/77 15.841 0. -.129362E-02 .547565E—01 -.625319E-06 •B32376E-06 .IOOOOOEHOI .514500E-02
792 05/23/77 15.827 0. —. 129362E-02 .547565E-01 -•625319E—06 .832376E-06 .IOOOOOEhOI .514500E—02
827 05/25/77 15.837 0. -.129362E-02 .547565E—01 -.625319E-06 •832376E—06 .IOOOOOEHOI .514500E-02
838 05/25/77 15.787 0. -.129362E-02 .S47565E—01 —. 62 5319E—06 .832376E—06 .IOOOOOEHOI .514500E—02



CE-EPRI TMG PHASE PUHP PERFCRMANCE PROGRAM
INSTRUMENT NO. 40: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO 
(MVi

Ctl,N) CI2.N) C(3,N) Ct4,N) C(5,N» Cl 6>N) Ct7,NI

855 09/20/77 15.817 0. —.129362E—02 .547565E-01 —-625319E—06 .B32376E—06 .IOOOOOEHOI •514500E—02
BB2 09/22/77 15.858 0. —•125362E—02 .547565E—01 -. 62531 9E-06 .832376E-06 .IOOOOOEHOI .514500E-02
895 09/29/77 15.837 0. —. 129362E—02 .547565E—01 —.625319E—06 .832376E—06 .IOOOOOEhOI .514500E-02
927 10/03/77 15.600 0. -.129362E—02 .547565E—01 —.625319E—06 .832376E-06 .100000E«01 .514500E—02
955 10/04/77 15.839 0. —.129362E—02 .547565E—01 —- 625319E— 06 .832376E—06 .IOOOOOEHOI . 514500E—02
968 10/05/77 15.849 0. -.129362E-02 •547565E—01 -.625319E-06 .832376E—06 .IOOOOOEHOI .514500E—02

1000 10/11/77 15.835 0. —.129362E-02 .547565E-01 —-625319E—06 . 8323 76E-06 .IOOOOOEHOI .514500E-02
1103 10/14/77 15.850 0. —.129362E—02 .547565E-01 —.625319E—06 .832376E—06 .IOOOOOEHOI .514500E—02
1109 10/20/77 15.841 0. -.129362E—02 •547565E-01 -.625319E-06 .832376E—06 .IOOOOOEHOI .514500E—02
1131 10/21/77 15.799 0. —. 129362E—02 .547565E—01 —.625319E—06 .B32376E—06 .IOOOOOEHOI . 514500E—02
1144 10/22/77 15.831 0. -.129362E-02 .547565E-01 —.625319E—06 .832376E—06 .IOOOOOEHOI .514500E-02
1161 10/25/77 15.836 0. -.129362E—02 .547565E—01 -.625319E-06 .832376E—06 .IOOOOOEHOI .514500E-02
1176 10/25/77 15.832 0. —.129362E—02 .547565E-01 —.625319E—06 .832376E—06 .IOOOOOEHOI •514500E-02
11B2 10/27/77 15.807 0. -.129362E-02 .547565E—01 -.625319E-06 .832376E—06 .IOOOOOEHOI .514500E-02
1189 10/27/77 15.807 0. -.129362E—02 .547565E—01 —.62 5319E—06 .832376E—06 .IOOOOOEhOI • 514500E—02
1209 10/28/77 15.832 0. -.129362E—02 .547565E—01 -.625319E-06 . 832376E—06 .IOOOOOEhOI .514500E—02
1212 10/28/77 15.802 0. —.129362E-02 .54756SE—01 —- 625319E—06 • 832376E—06 .IOOOOOEHOI .514500E-02
1228 10/31/77 15.84C 0. -.129362E—02 •547565E—01 —.625319E—06 .832376E—06 .IOOOOOEHOI .514500E—02
1241 11/02/77 15.814 0. —.129362E-02 .547565E—01 625319E-06 .832376E-06 .IOOOOOEHOI .514500E-02
1257 11/03/77 15.792 o. -.129362E—02 .547565E-Cl —.u25319£—06 .832376E—06 .IOOOOOEhOI . 514500E—02



CE-EPRI TWO PHASE PUHP PERFCRMANCE PROGRAM
INSTRUMENT NO- 40: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
IMV)

Cil ,M C(2•N) CI3.N) C(4,N) C(5,NJ C(6,N) C(7,N!

1272 11/04/77 15.829 0. -.129362E-02 .547565E-01 -.625319E-06 .8323 76E—06 .IOOOOOEHOI .514500E—02
1292 11/07/77 15.876 0. -. 129362E—02 •547565E—01 —.625319E—06 •832376E—06 .IOOOOOEHOI .514500E-02
1308 11/09/77 15.923 0. -.129362E-02 .547565E-01 -.625319E-06 •832376E-06 .IOOOOOEHOI •514500E-02
1322 11/10/77 15.696 0. -.129362E—02 .547565E—01 —.625319E—06 .8323 76E-06 .IOOOOOEHOI •S14500E—02
1337 11/10/77 15.795 0. -.129362E—02 •547565E-01 —.625319E-06 .832376E—06 .IOOOOOEHOI .514500E-02
1354 11/14/77 15.843 0. -.129362E-02 •547565E-01 —.625319E—06 .832376E—06 .IOOOOOEHOI • 514500E—02
1364 11/14/77 15.843 0. -.129362E-02 .547565E—01 -.625319E—06 .832376E—06 .IOOOOOEHOI .514500E-02
1368 11/14/77 15.82C 0. -.129362E-02 •547565E-01 —.625319E—06 •632376E-06 .IOOOOOEHOI .514500E—02
1381 11/16/77 15.804 0. -.129362E-02 •547565E-01 —.625319E-06 .832376E-06 .IOOOOOEHOI .514500E-02
1398 11/17/77 15.821 0. 129362E—02 •547565E-01 —.625319E-06 •832376E-06 .IOOOOOEHOI .514500E-02
1440 11/28/77 15.839 0. -.129362E-02 •547565E—01 -.625319E—06 .832376E—06 .IOOOOOEHOI • 514500E—02
1455 11/29/77 15.825 0. —.129362E-02 •547565E-01 —. 625319E—06 .832376E—06 .IOOOOOEhOI .514500E-02
1466 11/29/77 15.825 0. -.129362E-02 .547565E-01 —.625319E—06 .832376E-06 .IOOOOOEHOI . 514500E-02
1483 12/02/77 15.809 0. -.129362E-02 .547565E-01 625319E-06 •832376E—06 .IOOOOOEHOI .514500E-02
1502 12/03/77 15.815 0. —.129362E—02 •547565E-01 —.625319E—06 .832376E-06 .IOOOOOEHOI .514500E—02



CE-EPRI TMC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 41: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE (MV)

207 01/20/77 16.402
218 01/24/77 16.750
227 01/25/77 16.423
244 01/28/77 16.423
250 01/29/77 16.423
252 01/30/77 15.107
257 01/30/77 15.107
261 01/31/77 16.385
272 01/31/77 16.446
282 02/01/77 16.405
290 02/02/77 16.405
295 02/02/77 16.425
298 02/08/77 16.479
303 02/09/77 16.433
321 02/11/77 16.433
328 02/14/77 16.378
340 02/16/77 16.306
365 02/21/77 16.306
372 02/22/77 16.243
385 02/23/77 16.287
391 03/02/77 16.231
400 03/03/77 16.336
407 03/03/77 16.336
410 03/03/77 16.342
435 03/10/77 16.344
440 03/10/77 16.309
466 03/14/77 16.304
490 03/16/77 16.311
501 03/18/77 16.301

CU.N) C(2«N) 013,NI C(4,N! C (t>,N) C(6, N) C(7,NI

.6000C0E+Q1 

.600000E+01 

.600000E401 
•600000E+01 
.6000C0E+01 
•600000E+01 
.600000E+01 
•600000E+01 
.6000COE+01 
-600000E+01 
•600000E*01 
.60C0CCE+01 
.600000E*01 
.600000E+01 
.6000OOE401 
.600000E+01 
.600000E+01 
.6000006*01 
.6000006*01 
.6000006*01 
.600000E*01 
.6000006*01 
.6000006*01 
.6000006*01 
.6000006*01 
.6000006*01 
.6000006*01 
.6000006*01 
.6000006*01

. 1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00 
.1020016*00

.2279276*02

.2379276*02

.2279276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02

.2279276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02

.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02
.2379276*02

-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-.5743746-02 
-. 5743746-02

0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
0. 0. .1350006*00
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CE-EPRI TMG PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 41: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
IMV)

CIl.NJ CI2.NJ CI3.NI CI4.NJ CI5.N) CI6.NI CI7,NI

855 09/20/77 16.532 •600000E+01 .10200 IE f-OO •237927E+02 -.574374E-02 0. 0. .135000E+00
882 09/22/77 16.433 .6000C0E+01 .102001E»00 .237927E*02 -. 574374E—02 0. 0. .13SOOOE+QO
895 09/29/77 16.507 .600000E+01 .102001E+00 .237927E+02 -.574374E—02 0. 0. .135000E+00
927 10/03/77 16.408 .6000C0E*Q1 .102001E*00 .237927E+02 -.574374E—02 0. 0. .13500QE+00
955 10/04/77 16.408 .600000E+01 .102001E+00 .237927E*02 -.574374E-02 0. 0. .135000E+00
968 10/05/77 16.421 .6000G0E+01 .102001E+00 .237927E402 —.574374E—02 0. 0. .135000E+00

1000 10/11/77 16.451 .600000E+01 .102001E+00 .237927E*02 —.574374E-02 0. 0. .135000E+00
1103 10/14/77 16.355 .600000E401 .102001E400 .237927E402 -.574374E-02 0. 0. •135000E+00
1109 10/20/77 16.406 .600000E+01 .102001E+00 .237927E*02 -.574374E—02 0. 0. .135000E+CO
1131 10/21/77 16.334 .600000E»01 .102001E+00 .237927E«-02 -.574374E—02 0. 0. •135000E+00
1144 10/22/77 16.421 .6000COE401 .102001E+00 .237927 E-*02 --574374E-02 0. 0. . 135000E+00
1161 10/25/77 16.302 .600000E«01 .10200 IE *00 .237927E*02 —.574374E-02 0. 0. .135000E+00
1176 10/25/77 16.429 -6000C0E+01 .102001E*00 .237927 E*02 —.574374E—02 0. 0. .135000E+00
1182 10/27/77 16.363 .6000C0E*01 .102001E*00 •237927E*02 -.574374E—02 0. 0. .135000E+00
1189 10/27/77 16.363 .600000E«01 •102001E*00 .237927E«02 -.574374E-02 0. 0. .135000E+00
1209 10/28/77 16.452 .6000C0E4O1 .102001E*00 .237927E402 -.574374E-02 0. 0. .135000E+00
1212 10/28/77 16.452 .600000E401 .102001E*00 .237927E+02 —•574374E—02 0. 0. .135000E+00
1228 10/31/77 16.274 .6000C0E+01 . 102001E-*-00 .237927E+02 -•574374E—02 0. 0. .135000E+00
1241 11/02/77 16.346 .600000E*01 .102001E*00 •237927E+02 —.574374E-02 0. 0. .135000E+00
1257 11/03/77 16.390 .6000COE+01 .102001E+00 .237927E+02 -•574374E—02 0. 0. .135000E+OC
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CE-EPRI TMi PHASE PUNP PERFCRMANCE PROGRAM
INSTRUMENT NO* 42: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Cd.Ni C(2.N) Cd.Ni C(4.N)
FILE (MVI

207 01/20/77 15.739 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
21B 01/24/77 15-277 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
227 01/25/77 15.244 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
244 01/28/77 15.312 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
2S0 01/29/77 15.219 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
252 01/30/77 15.350 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
257 01/30/77 15.350 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
261 01/31/77 15.251 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
272 01/31/77 15.253 .6000006+01 .1617256+00 .229975E+02 .2841056-02 0.
282 02/01/77 15.232 .6000006+01 .161725E+00 .2299756+02 .2841056-02 0.
290 02/02/77 15.232 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
295 02/02/77 15.252 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
298 02/08/77 15.251 •600000E+01 .1617256+00 .2299756+02 .284105E—02 0.
303 02/09/77 15.239 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
321 02/11/77 15.239 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
328 02/14/77 15.277 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
340 02/16/77 15.231 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
365 02/21/77 15.231 .6000GOE+01 .1617256+00 .2299756+02 .2841056-02 0.
372 02/22/77 15.257 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
385 02/23/77 15.261 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
391 03/02/77 15.244 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
400 03/03/77 18.632 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
407 03/03/77 18.632 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
410 03/03/77 15.280 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
435 03/10/77 15.264 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
440 03/10/77 15.230 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.
466 03/14/77 15.307 .6000006+01 .1617256+00 .2299756+02 •284105E-02 0.
490 03/16/77 15.235 .600000E+01 .1617256+00 .2299756+02 .2841056-02 0.
501 03/18/77 15.202 .6000006+01 .1617256+00 .2299756+02 .2841056-02 0.

CI5.N) C(6.N) C(7,N)

0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .202500E+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .2025006+00
0. .202500E+00
0. .2025006+00

230129



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM 
INSTRUMENT NO. 4 2 :  CONVERSION CONSTANT HISTOi
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C e-E P R l TmC PHASE PUHP PERi 
INSTRUMENT NO. A 2 : CONVERSE
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IMP PERFORMANCE PROGRAM 
INVERSION CONSTANT HISTORY
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CE-EPRI TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NC. 43: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CCl.N) C(2,N) CO.N) CO.N) C(5.N) CI6.N) CI7,N)
FILE (MV)

207 01/20/77 15.975 0. —.991828E—01 .393344E+-00 -.5390216-05 .354920E—05 .1000006*01 .1950006-01
218 01/24/77 15.976 0. —.99182BE-01 .393344E+00 -.53902 IE-05 •354920E-05 .1000006*01 .1950006-01
227 01/25/77 15.971 0. -.991828E-01 .393344E+00 -.53902 IE-05 .3549206-05 .1000006*01 .1950006-01
244 01/28/77 16.010 0. —.991828E—01 .393344E400 -.53902 IE-05 .3549206-05 .1000006*01 .1950006-01
250 01/29/77 15.992 0. -.991828E-01 .353344E400 -. 53902 IE-05 .354920E-05 .1000006*01 .1950006-01
252 01/30/77 16.011 0. —.991828E—01 .393344E+00 —.539021E—05 .354920E—05 .1000006*01 .1950006-01
257 01/30/77 16.011 0. -.991828E-01 .393344E*00 -.539021E-05 .3549206-05 .1000006*01 .1950006-01
261 01/31/77 15.972 0. -.9918286-01 -3S3344E*00 -.53902IE-05 .3549206-05 .1000006*01 .1950006-01
272 01/31/77 15.982 0. —.991828E—01 .393344E+00 —.53902IE—05 .3549206-05 .1000006*01 .1950006-01
282 02/01/77 15.991 0. -.991828E-01 .393344E+00 -.539021E-05 .354920E-05 .1000006*01 .1950006-01
290 02/02/77 15.991 0. —.991828E—01 -393344E400 -.53902 IE-05 .3549206-05 .1000006*01 .1950006-01
295 02/02/77 15.987 0. -.991828E—01 .393344£*00 -.539021E—05 .3549206-05 .1000006*01 .1950006-01
298 02/08/77 15.997 0. -.991828E-01 •393344E+00 -•539021E-05 .3549206-05 .1000006*01 .1950006-01
303 02/09/77 15.988 0. —.991828E—01 .393344E*00 —.53902IE—05 .354920E—05 .1000006*01 .1950006-01
321 02/11/77 15.988 0. -.991828E-01 .393344E+00 —•539021E—05 .354920E-05 .1000006*01 .1950006-01
328 02/14/77 15.971 0. -.991828E-01 •393344E400 -.53902 IE-05 .3549206-05 .1000006*01 .1950006-01
340 02/16/77 15.980 0. —.991828E—01 .393344E*00 -.539021E—05 .354920E—05 .1000006*01 .1950006-01
365 02/21/77 15.980 0. —.991828E—01 .393344E400 -.53902 IE-05 .3549206-05 .1000006*01 .1950006-01
372 02/22/77 15.978 0. —.991828E—01 •393344E+00 —.53 902 IE—05 •354920E—05 .1000006*01 .1950006-01
385 02/23/77 15.982 0. —.991828E—01 •393344E*00 -.53902IE-05 .3549206-05 .1000006*01 .1950006-01
391 03/02/77 15.968 0. —.991828E—01 •393344E*00 -.53 902 IE—05 •354920E—05 .1000006*01 .1950006-01
400 03/03/77 15.976 0. —.991828E—01 .393344E+00 —.539021E—05 .3549206-05 .1000006*01 .1950006-01
407 03/03/77 15.976 0. -.99I828E—01 •393344£*00 -.539021E-05 •354920E—05 .1000006*01 .1950006-01
410 03/03/77 15.982 0. —.991828E—01 .393344E+00 -.53902IE-05 .3549206-05 .1000006*01 .1950006-01
435 03/10/77 15.969 0. —.991828E-01 .3933446*00 —.539021E—05 . 35492 0E-05 .1000006*01 .1950006-01
440 03/10/77 15.978 0. -. 99182 BE-01 .3933446*00 —.539021E-05 .354920E—05 .1000006*01 .1950006-01
466 03/14/77 15.978 0. —.991828E—01 .3933446*00 —•539021E—05 .354920E—05 .1000006*01 .1950006-01
490 03/16/77 16.031 0. —.991828E—01 .393344E+00 -.53902IE-05 .3549206-05 .1000006*01 .1950006-01
501 03/18/77 16.023 0. —.991828E—01 .3933446*00 -.S3902IE—05 .3549206-05 .1000006*01 .1950006-01



CE-tPRI TMC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. A3: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C (11N) CI2.N) C(3,N> C(4,N) 0(5,N) C( 6,N> C(7,N)
FILE (MV)

509 03/21/77 16.033 0. —.991828E—01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
519 03/21/77 16.015 0. -.991828E-01 .3933446*00 -.5390216-05 .35492U6-05 .1000006*01 .1950006-01
536 03/23/77 16.052 0. —.991828E-01 .3933446*00 -.53 902 IE-05 .3549206-05 .1000006*01 .1950006-01
545 03/23/77 16.041 0. -.991828E-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
567 03/28/77 16.022 0. -.991828E-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
574 03/29/77 15.856 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
599 04/01/77 15.880 0. -.991828E-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
614 04/05/77 15.946 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
620 04/06/77 15.854 0. —.991828E—01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
634 04/28/77 15.964 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
645 04/28/77 15.966 0. -.9918286-01 .3933446*00 -.5390216-05 •354920E-05 .1000006*01 .1950006-01
658 05/09/77 15.995 0. -.9918286-01 .3933446*00 -.5390216-05 .354920E-05 .1000006*01 .1950006-01
667 05/10/77 15.928 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
685 05/11/77 15.975 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206—05 .1000006*01 . 19SC00E-C1
693 05/12/77 15.934 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
714 05/17/77 15.921 0. —.991828E—01 .3933446*00 -.5390216-05 .3549206-05 . 1000006*01 .1950006-01
735 05/19/77 15.922 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206—05 .1000006 *01 .1950006-01
758 05/20/77 15.876 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
774 05/20/77 15.96C 0. -.9918286-01 .3933446*00 -.5390216-05 .354920E—05 .1000006*01 .1950006-01
792 05/23/77 15.974 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
827 05/25/77 15.970 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
838 05/25/77 15.942 0. -.9918286-01 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01



CE-EPRI ThC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 43: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(l.N) C (21Nl C(3.NI CI4,N) C(5,N) CI6,NJ C(7fNl

855 09/20/77 15.950 0. -.991828E-02 •393344E*00 — .53902 IE—05 .354920E—05 .100000E401 .195000E—01
882 09/22/77 15.873 0. -. 99182 BE-02 .393344E+00 -.53 902 IE-05 -354920E—05 .100000E401 .195000E—01
895 09/29/77 15.984 0. —.991828E-02 .353344E4CC -.53902IE-05 . 35 492 OE—05 .1000005401 •195000E—01
927 10/03/77 15.972 0. —.991828E—02 .393344E+00 -.53902 IE-05 .354920E—05 .100000E*01 .195000E—01
955 10/04/77 15.993 0. —.991828E—02 •393344E+0C —•539021E—05 •354920E—05 .1000005401 .1950005—01
968 10/05/77 15.895 0. -.991B28E-02 .393344E+00 —.53902 IE-05 .35492OE-05 .100000E401 •195000E—01

1000 10/11/77 15.886 0. -. 99182 8E-02 .393344E400 -.539021E-05 •354920E—05 .100000E401 .1950005-01
1103 10/14/77 15.890 0. —.991828E—02 .393344E+00 -.53902 IE-05 . 35492 OE-05 .100000E401 .195000E-01
1109 10/20/77 15.876 0. —-991828E—02 .393344E400 -. 53902 IE-05 .354920E-05 .1000005401 .1950005-01
1131 10/21/77 15.975 0. -.991828E—02 .3S3344E+00 -. 53902 IE-05 .354920E—05 .100000E401 .1950005-01
1144 10/22/77 15.979 0. —.99182BE—02 -393344E*00 -.53902IE-05 .3549205-05 .1000005401 .1950005-01
1161 10/25/77 15.977 0. —.991828E-02 .393344E+00 -.539021E-05 .354920E—05 .1000005401 .1950005-01
1176 10/25/77 15.974 0. --991828E-02 .393344E*00 -.53902 IE-05 •354920E-05 .1000005401 .1950005-01
1182 10/27/77 16.032 0. —. 991828E—02 .393344£400 -.53902 IE-05 .354920E—05 .100000E401 .1950005-01
1189 10/27/77 16.032 0. -.991828E-02 «393344E*00 -.53902 IE—05 .3549205-05 .1000005401 .1950005-01
1209 10/28/77 15.969 0. —.991828E—02 •393344E+00 -.539021E-05 .3549205-05 .100000E401 .195CODE—01
1212 10/28/77 15.969 0. -.991828E—02 .393344E*00 —.539021E—05 .354920E—05 .100000E401 .1950005-01
1228 10/31/77 16.586 0. —.991828E—02 .393344E400 -.53902 IE-05 .3549205-05 .100000E401 •195000E—01
1241 11/02/77 15.991 0. -.99182BE-02 .393344£*00 -.53902 IE-05 • 354920E—05 .100000E401 .1950005-01
1257 11/03/77 15.897 0. —.991828E—02 .393344E400 -.53902IE-05 .3549205-05 .10000OE 401 .195000E-01



CE-£PRl TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 43: CONVERSION CCNSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C11rN) C(2.N> CO.N) CI4.N) CI5.N) C(6»N) C(7,N)

1272 11/04/77 15.998 0. -.99182BE-02 .3S3344E+00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1292 11/07/77 15.888 0. -.991828E-02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1308 11/09/77 15.888 0. -.991828E-02 .353344E+0G -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1322 11/10/77 15.888 0. -.991828E-02 .393344E*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1337 11/10/77 15.773 0. -.99182BE-02 .3933446*00 -.539021E-05 .3549206-05 .1000006*01 .1950006-01
1354 11/14/77 15.916 0. -.991828E-02 .3933446*00 -.53902 IE-05 .3549206-05 .1000006*01 .1950006-01
1364 11/14/77 15.916 0. -.991828E-02 .3933446*00 -.53902 IE-05 .3549206-05 .1000006*01 .1950006-01
1368 11/14/77 15.857 0. -.991828E-02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1381 11/16/77 15.872 0. -.991828E-02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1398 11/17/77 15.908 0. -. 99182 8E-02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1440 11/28/77 15.908 0. -.991B28E—02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1455 11/29/77 15.937 0. —.991828E-02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1466 11/29/77 15.937 0. —.991828E—02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1483 12/02/77 15.718 0. —.991828E—02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01
1502 12/03/77 15.954 0. 991828E-02 .3933446*00 -.5390216-05 .3549206-05 .1000006*01 .1950006-01



CE-EPRI T*C PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO- CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU >N) C(2 tNl C(3 >N) CI4,N) CI5,N) C(6,N) CI7,Ni
FILE t MV I

207 01/20/77 15.886 0. -.755717E-02 •395149E+00 .185854E—05 .3153766-05 .1000006+01 .1312506-01
218 01/24/77 15.883 0. —.755717E-02 .395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
227 01/25/77 15.872 0. —.755717E—02 •395149E+00 .185854E—05 •3153766—05 .1000006+01 .1312506-01
244 01/28/77 15.830 0. -.755717E-02 .395149E+00 .185854E—05 .3153766-05 .100000E+01 .1312506-01
250 01/29/77 15.975 0. -.755717E-02 .395149E*00 •185854E-05 .3153766-05 .1000006+01 .1312506-01
252 01/30/77 16.004 0. —•755717E—02 .395149E*00 •185854E—05 • 3153 76 E—05 .1000006+01 .1312506-01
257 01/30/77 16.004 0. -.755717E—02 •395149E*00 .185854E—05 .3153766-05 .1000006+01 .1312506-01
261 01/31/77 15.971 0. -.755717E—02 .395149E+00 .185854E—05 .3153766-05 .100000E+01 .1312506-01
272 01/31/77 15.973 0. -.755717E-02 •395149E*00 .185854E—05 .3153766- 05 • 100000E+01 .1312506-01
282 02/01/77 15.979 0. —.755717E-02 •395149E*00 .1858546-05 .3153766-05 .100000E+01 .1312506-01
290 02/02/77 15.979 0. -.755717E-02 .395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
295 02/02/77 15.979 0. -.755717E-02 .3951496+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
298 02/08/77 15.936 0. -. 755717E-02 •395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
303 02/09/77 15.887 0. —.755717E-02 .395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
321 02/11/77 15.887 0. 755717E-02 .3S5149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
328 02/14/77 15.940 0. —.755717E-02 .395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
340 02/16/77 15.95C 0. —.755717E—02 .3951496+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
365 02/21/77 15.95C 0. -.755717E-02 .3951496+00 .1858546-05 •315376E—05 .1000006+01 .1312506-01
372 02/22/77 15.932 0. —.755717E-02 •395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
385 02/23/77 15.956 0. -.755717E—02 .3951496+00 .185854E—05 .3153766-05 .1000006+01 .1312506-01
391 03/02/77 15.949 0. —.755717E-02 •395149E+00 .1858546-05 .3153766- 05 .1000006+01 .1312506-01
400 03/03/77 15.943 0. -.755717E-02 •395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
407 03/03/77 15.943 0. —.755717E-02 .3551496+00 .185854E—05 .3153766-05 .1000006+01 .1312506-01
410 03/03/77 15.953 0. —.755717E—02 -395149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
435 03/10/77 15.896 0. -.755717E—02 .355149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
440 03/10/T7 15.894 0. —.755717E—02 .3951496+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
466 03/14/77 15.931 0. —.755717E-02 .3951496+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
490 03/16/77 15.916 0. —.755717E-02 •355149E+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01
501 03/18/77 15.907 0. —.755717E—02 .3951496+00 .1858546-05 .3153766-05 .1000006+01 .1312506-01



CE-EPRI TUG PHASE PUMP PEREORMANCE PROGRAM
INSTRUMENT NO. 4A: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C (11N) C(2,N) C (3 . N) C(4*N) C(5» N) C(6.N) Cl7,N)
FILE (MV)

509 03/21/77 15.932 0. -. 755717E-02 .395149E+00 .1858546-05 .3153766-05 .1000006 *01 .1312506-01
519 03/21/77 15.934 0. —.7557176-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
536 03/23/77 15.939 0. -.755717E-02 .3S5149E*00 .1858546-05 .3153766-05 .1000006*01 .131250E-C1
545 03/23/77 15.943 0. -.755717E-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
567 03/28/77 15.931 0. —.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
574 03/29/77 15.930 0. -.755717E-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
599 04/01/77 15.040 0. —.755717E—02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
614 04/05/77 16.065 0. -.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
620 04/06/77 16.034 0. —.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
634 04/28/77 16.066 0. —.755717E—02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
645 04/28/77 16.040 0. -. 755717E—02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
658 05/09/77 16.022 0. -.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
667 05/10/77 16.006 0. -.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
685 05/11/77 16.000 0. —.755717E-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
693 05/12/77 16.017 0. —.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
714 05/17/77 16.022 0. -. 755717E-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
735 05/19/77 16.025 0. -.755717E—02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
758 05/20/77 16.037 0. -.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
774 05/20/77 16.029 0. -.755717E-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
792 05/23/77 15.981 0. —.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
827 05/25/77 16.007 0. -.755717E-02 .3551496*00 .1858546-05 .315376E-05 .1000006*01 .1312506-01
838 05/25/77 15.970 0. -.755717E—02 .3951496*00 .1858546-05 .315376E-05 .1000006*01 .1312506-01



CE-EPRI TWG PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NG. 44: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MV)

C(1» N) C12? N) C(3,N) CI4.N) CIS.N) C(6«N) CI7.Ni

855 09/20/77 16.065 0. —.755717E-02 .395149E+00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
882 09/22/77 16.074 0. —. 755717E—02 .395149E+00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
895 09/29/77 15.923 0. —.755717E-02 .355149E+00 •185854E—05 .3153766-05 .1000006*01 .1312506-01
927 10/03/77 16.03 0 0. -.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
955 10/04/77 16.055 0. —.755717E—02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
968 10/05/77 16.046 0. —.755717E—02 •3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01

1000 10/11/77 16.063 0. -.755717E—02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 •131250E—01
1103 10/14/77 16.064 0. —.755717E—02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1109 10/20/77 16.061 0. -.755717E-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1131 10/21/77 16.015 0. —.755717E—02 .3951496*00 .1858546-05 . 3153766- 05 .1000006*01 .1312506-01
1144 10/22/77 16.051 0. -.755717E-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1161 10/25/77 16.038 0. -.7557176-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1176 10/25/77 16.054 0. -.755717E—02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1182 10/27/77 16.037 0. -.7557176-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1189 10/27/77 16.037 0. -.7557176-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1209 10/28/77 16.044 0. -.755717E-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1212 10/28/77 16.070 0. -.7557176-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1228 10/31/77 16.092 0- -.7557176-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1241 11/02/77 16.070 0. -.7557176-02 .3551496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01
1257 11/03/77 16.045 0. -.7557176-02 .3951496*00 .1858546-05 .3153766-05 .1000006*01 .1312506-01



CE-tPRI Two PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 44: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MV)

C(1,N) C(2,N) CO.N) CI4.N)

1272 11/04/77 16.147 0. -.7557176-02 .3551496*00 .1858546-05
1292 11/07/77 16.082 0. -.7557176-02 .3951496*00 .1858546-05
1308 11/09/77 16.047 0. -.7557176-02 .3551496*00 •185854E—05
1322 11/10/77 16.060 0. -.7557176-02 •395149E*00 .1858546-05
1337 11/10/77 16.043 0. -.7557176-02 .3551496*00 .1858546-05
1354 11/14/77 16.076 0. -.7557176-02 .3551496*00 .1858546-05
1364 11/14/77 16.076 0. -.7557176-02 .3551496*00 .1858546-05
1368 11/14/77 16.052 0. -.7557176-02 .3951496*00 .1858546-05
1381 11/16/77 16.047 0. -.7557176-02 .3951496*00 .1858546-05
1398 11/17/77 16.058 0. -. 7557176- 02 .3551496*00 .1858546-05
1440 11/28/77 16.064 0. -.7557176-02 .3951496*00 .1858546-05
1455 11/29/77 16.039 0. -.7557176-02 .3951496*00 .1858546-05
1466 11/29/77 16.039 0. -.7557176-02 .3951496*00 .1858546-05
1483 12/02/77 16.064 0. -.7557176-02 .3951496*00 .1858546-05
1502 12/03/77 16.047 0. -.7557176-02 .3951496*00 .1858546-05

CIS.N) CI7.N)CI6.N)

• 3153T6E—05
• 315376E—05 
.315376E-05 
.315374E-05 
•315376E-05 
.315376E-05 
•315376E—05 
.315376E—05 
.3153766-05 
•315376E—05 
.31 53766- 05 
.315376E—05 
.3153766-05 
.3153766-05 
.3153766-05

.100000E»01 

.1000006*01 

.1000006«01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01

.1312506-01

.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01
.1312506-01

230140



CE-EPRI TMC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 45: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.M C12.N) CO.N) C(4,N> CIS.N) C( 6.N) C(7,N)
FILE (MV)

207 01/20/77 15.931 0. .845629E—02 .3941276+00 -.9699966-06 .3178046-05 .100000E+01 .198750E-01
218 01/24/77 15.897 0. . 845629E-02 .394127E+OQ —.96 9996 E—06 .317804E—05 .1000006+01 .1987506-01
227 01/25/77 15.961 0. . 845629E-02 .3941276+00 -.9699966-06 .317804E—05 .100000E+01 .1987506-01
2*4 01/28/77 15.920 0. .845629E-02 .394127E+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
250 01/29/77 15.930 0. .845629E-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
252 01/30/77 15.913 0. .845629E—02 .3941276+00 -.9699966-06 .317804E—05 .1000006+01 .1987506-01
257 01/30/77 15.913 0. . 84562 9E-02 .3941276+00 -.9699966-06 .3178046-05 .100000E+01 .1987506-01
261 01/31/77 15.921 0. . 845629E— 02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
272 01/31/77 15.92+ 0. .845629E-02 .3941276+00 —« 969996E—06 .3178046-05 .1000006+01 .1987506-01
282 02/01/77 15.918 0. .845629E-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
290 02/02/77 15.918 0. .845629E—02 .3941276+00 -.9699966-06 .317804E—05 .1000006+01 .1987506-01
295 02/02/77 15.9+4 0. .B45629E—02 .3941276+00 —,969996E—06 .3178046-05 .1000006+01 .1987506-01
298 02/08/77 15.882 0. .845629E-02 .394127E+00 -.9699966-06 .317804E—05 .1000006*01 .1987506-01
303 02/09/77 15.869 0. . 84562 9E-02 .3941276+00 —. 969996 E—06 .317804E-05 •100000E+01 .1987506-01
321 02/11/77 15.869 0. .8456296—02 .3941276+00 —.969996E—06 .3178046-05 .1000006+01 .1987506-01
328 02/1+/77 15.856 0. .845629E-02 .3941276+00 —.9699966—06 .3178046-05 .1000006+01 .1987506-01
3*0 02/16/77 15.874 0. •B45629E-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
365 02/21/77 15.874 0. .845629E—02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
372 02/22/77 15.924 0. .B45629E-02 .3941276+00 —.969996E—06 .3178046-05 .1000006+01 .1987506-01
385 02/23/77 15.844 ' 0. .B45629E—02 .3941276+00 —.969996E—06 .3178046-05 •100000E+01 .1987506-01
391 03/02/77 15.8+3 0. .8456296-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
*00 03/03/77 15.8+7 0. .8456296-02 .3941276+00 -.969996E—06 .3178046-05 .1000006*01 .1987506-01
+07 03/03/77 15.847 0. .8456296-02 .3941276+00 —.969996E—06 .3178046-05 .1000006+01 .1987506-01
+10 03/03/77 15.864 0. .8456296-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
+35 03/10/77 15.900 0. .8456296-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
++0 03/10/77 15.916 0. .8456296-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
+66 03/14/77 15.901 0. .8456296-02 .394127E+00 —.969996E—06 .3178046-05 .1000006+01 .1987506-01
+90 03/16/77 15.909 a. .8456296-02 .3941276+00 -.9699966-06 .3178046-05 .1000006+01 .1987506-01
501 03/18/77 15.895 0. .8456296-02 .3941276+00 —.9699966—06 .3178046-05 .1000006+01 .1987506-01



CE-EPRi TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 45: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1,N) C(2.N) CO.N) C ( 4.N) C(5.N) C( 6•N) ur.Ni
FILE I MV)

509 03/21/77 15.886 0. .865629E—02 .394127E+00 -.969996E—06 .317804E—05 . 100000E +01 .198750E-01
519 03/21/77 15.883 0. .865629E-02 .396127E*00 -.969996E-06 •317804E—05 .100000E +01 .1987506-01
536 03/23/77 15.882 0. .865629E-02 .354127E+0C -.969996E-06 .317804E-05 .100000E+01 .1987506-01
565 03/23/77 15.880 0. .865629E-02 .394127E+00 —.969996E—06 .317804E-05 .100000E+QI .198750E—01
567 03/28/77 15.675 0. . 865625E-02 .394127E+00 -.969996E—06 •317804E—05 .100000E+01 .1987506-01
576 03/29/77 15.666 0. .8656296-02 .394127E+00 —.969996E—06 .317804E—05 . 100000E+01 .1987506-01
599 06/01/77 15.909 0. .865629E—02 .394127E+00 —•969996E—06 .317804E—05 .100000E+01 .198750E-01
616 06/05/77 15.895 0. .865629E— 02 .394127E+00 —.969996E—06 •317804E—05 .100000E+01 •198750E—01
620 06/06/77 15.895 0. .865629E-02 .394127E+00 —.969996E—06 •317804E—05 .100000E+01 .198750E-01
636 06/28/77 15.888 0. . 86562 9E-02 .394127E+00 -.969996E-06 •317B04E-05 .100000E+01 .1987506-01
665 06/28/77 15.878 0. •865629E—02 .394127E+00 —.969996E—06 •317804E—05 . 100000E+01 •198750E-01
658 05/09/77 15.826 0. .865629E—02 .394127E+00 —.969996E-06 .3i7B04E-0b .100000E+01 .1987506-01
667 05/10/77 15.866 0. .865629E-02 .394127E+00 -.969996E—06 .317804E—05 .100000E+01 •198750E-01
685 05/11/77 15.836 0. .865629E—02 .394127E+00 -.969996E-06 .317804E—05 .100000E+01 .1987506-01
693 05/12/77 15.865 0. .86562SE—02 .394127E+00 -.969996E-06 .317804E—05 .100000E+01 .198750E-01
716 05/17/77 15.882 0. .865629E—02 .394127E+00 —•969996E—06 .317804E—05 • 10000OE+01 .1987506-01
735 05/19/77 15.888 0. .865629E-02 •394127E+00 -.969996E—06 .317804E—05 • 100000E +01 .1987506-01
758 05/20/77 15.868 0. .645629E-02 •394127E+00 —.969996E—06 .317804E—05 .100000E+01 •198750E—01
776 05/20/77 15.860 0. .845629E-02 .394127E+00 —•969996E—06 .317804E-05 . 100 000E +01 .1987506-01
792 05/23/77 15.851 0. . 845629E-02 .394127E+00 —.969996E—06 •317804E-05 .100000E+01 .1987506-01
827 05/25/77 15.850 0. .845629E—02 .394127E+00 —.969996E—06 .317804E—05 .100000E+01 •198750E—01
838 05/25/77 15.899 0. . 845629E-02 .396127E+00 -.969996E-06 .317804E—05 .100000E+01 .1987506-01

230142



INSTRUMENT NO. <t5: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CU ,N> C(2,N) CO.N) C( 4.N)

855 09/20/77 15.852 0. .845629E-02 .3941276*00 -.9699966-06
882 09/22/77 15.725 0. • 845629E —02 .3941276*00 -.9699966-06
895 09/29/77 15.776 0. .8456296-02 .3941276*00 -.969996E—06
927 10/03/77 15.888 0. . 845629E—02 .3941276*00 -.9699966-06
955 10/04/77 15.729 0. .845629E— 02 .3541276*00 -.9*99966-06
968 10/05/77 15.836 0. .8456296-02 .3941276*00 -.9699966-06

1000 10/11/77 15.831 0. . 845629E— 02 .3941276*00 -.9699966-06
1103 10/14/77 15.913 0. .845629E—02 .3941276*00 -.5699966-0*
1109 10/20/77 15.807 0. .8456296-02 .394127E+00 -.96999*6-06
1131 10/21/77 15.880 0. .845629E—02 .3941276*00 -.9699966-06
1144 10/22/77 15.902 0. • 845629E—02 .3941276*00 -.9*99966-06
1161 10/25/77 15.873 0. .845629E-02 .3941276*00 -.9699966-06
1176 10/25/77 15.913 0. .8456296-02 .3941276*00 -.9699966-06
1182 10/27/77 15.895 0. .8456296-02 .3941276*00 -.9699966-06
1189 10/27/77 15.899 0. •845629E—02 .3941276*00 -.9699966-06
1209 10/28/77 15.889 0. .8456296-02 .3941276*00 -.9699966-06
1212 10/28/77 15.889 0. .845*296-02 .3941276*00 -.9699966-06
1228 10/31/77 15.879 0. .B45629E—02 .3941276*00 -.9699966-06
1241 11/02/77 15.898 0. .8456296-02 .3941276*00 -.9699966-06
1257 11/03/77 15.877 0. .845629E-02 .3941276*00 -.9699966-06

CIS.N) CI7.N)CI6.N)

.3I780AE-05 
•317804E—05 
.31780AE—05 
•31780AE—05
• 3 1 78 0 4E—05
• 31780 AE—05 
•31780AE—05
• 31780AE—05 
•317B0AE—05 
.317804E-05 
•317804E—05 
.317804E-05 
.317804E—05 
.317B04E-05 
•317804E—05 
.317804E—05 
. 317804E-05 
•317804E—05 
.317804E-05 
•317804E-05

.100000E+01 

.100000E+01 

.100000E+01 

.100000E+01 
•100000E+01 
.100000fc*01 
. 100000E *01 
-100000E*01 
• lOOOOOE+Ol 
.100000E*01 
,100000E*01 
.100000E*01 
.10000OE 401 
.100000E«01 
.100000E+01 
. 100000E*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01

• 198750E—01 
.198750E—01 
.198750E—01 
.1987506-01 
•198750E—01 
.198750E-01 
.1987506—01 
•198750E—01 
.1987506—Cl 
•198750E—01 
.198750E-01 
.198750E-01 
•198750E—01 
.198750E-C1 
.1987506-01
• 1987506-01 
.1987506-01 
.198750E—01 
.1987506-01 
.198750E—01

230143



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 45: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(ItN) C(2,N) CO.N) C(4,N>

1272 11/04/77 15.865 0. .8456296-02 .3941276*00 -.9699966-06
1292 11/07/77 15.779 0. .8456296-02 .3941276*00 -.9699966-06
1308 11/09/77 15.83C 0. .845625E—02 .3941276*00 -.9699966-06
1322 11/10/77 15.829 0. .8456296-02 .3941276*00 -.9699966-06
1337 11/10/77 15.856 0. .8456296-02 .3941276*00 -.9699966-06
1354 11/14/77 15.816 0. .8456296-02 .3941276*00 -.9699966-06
1364 11/14/77 15.816 0. .8456296-02 .3941276*00 -.9699966-06
1368 11/14/77 15.852 0. .8456296-02 .3941276*00 -.9699966-06
1381 11/16/77 15.833 0. .8456296-02 .3941276*00 -.9699966-06
1398 11/17/77 15.908 0. .8456296-02 .3941276*00 -.9699966-06
1440 11/28/77 15.908 0. .8456296-02 .3941276*00 -.9699966-06
1455 11/29/77 15.900 0. .8456296-02 .3941276+00 -.9699966-06
1466 11/29/77 15.900 0. .8456296-02 .3941276+00 -.9699966-06
1483 12/02/77 16. 007 0. .8456296-02 .3941276+00 -.9699966-06
1502 12/03/77 15.887 0. .8456296-02 .3941276+00 -.9699966-06

CIS.N) C< 7.N ICl 6. N)

.317804E-05 
• 317804E—05 
•317804E—05 
.317804E—05 
.317804E-05 
•317804E—05 
.317804E—05 
.317804E—05 
.3178046—05 
.317804E-05 
.3178046-05 
.3178046-05 
.3178046-05 
.3178046-05 
.3178046-05

.1000006*01 

.100000E+01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.100000E*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01

.1987506-01
.1987506-01
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CE-EPRI TMC PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 46: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE I MV 1

509 03/21/77 15.843 0.
519 03/21/77 15.868 0.
536 03/23/77 15.86 C 0.
545 03/23/77 15.862 0.
567 03/28/77 15.841 0.
574 03/29/77 15.841 0.
599 04/01/77 15.753 0.
614 04/05/77 15.859 0.
620 04/06/77 15.837 0.
634 04/28/77 15.908 0.
645 04/28/77 15.878 0.
658 05/09/77 15.877 0.
667 05/10/77 15.861 0.
685 05/11/77 15.879 0.
693 05/12/77 15.868 0.
714 05/17/77 15.863 0.
735 05/19/77 15.886 0.
758 05/20/77 15.897 0.
774 05/20/77 15.892 0.
792 05/23/77 15.889 0.
827 05/25/77 15.915 0.
838 05/25/77 15.857 0.

C(2,N)

—.869376E—02 
—.869376E— 02 

869376E-02 
86S376E-02 

—.B69376E— 02 
869376E—02 
869376E-02 
869376E—02 
869376E-02 

—.869376E—02 
—.869376E—02 

869376E-02 
869376E—02 

—.869376E-02 
869376E-02 

—.869376E-02 
—.869376E—02 

869376E-02 
869376E-02 

—. 869376E-02 
869376E—02 

-.869376E—02

CI3.N)

•3S1761E+00 
.39176IE+00 
•39I761E+00 
.391761E»00 
.391761E*-00 
.39l761E«O0 
•39176IE*00 
.391761E+O0 
.3917fclE*00 
-39176IE+00 
.391761E+00 
«391761E*00 
.391761E+00 
•39176IE*00 
.391761E+00 
•39176IE*00 
•3917616*00 
.3917616*00 
.3917616*00 
.3917616*00 
.3917616*00 
.3917616*00

CI4,N)

-.1329666-05 
-.132966E-05 
—.132966E-05 
-.1329666-05 
-.132966E—05 
-.132966E-05 
—.132966E—05 
—.132966E—05 
—.132966E—05 
-.132966E-05 
-.132966E-05 
-.1329666-05 
—. 132966E—05 
-.1329666-05 
-.1329666-05 
-.1329666-05 
-.1329666-05 
-. 1329666-05 
-. 1329666-05 
-.1329666-05 
-.1329666-05 
-.1329666-05

CI5.NJ

.3427116-05 

.3427116-05 

.34 27HE-05 

.3427116-05 

.3427116-05 
•342711E-05 
.3427lIE—05 
.3427116-05 
.3427116-05 
.342711E-05 
.3427116-05 
.3427116-05 
.3427116-05 
.3427116-05 
.3427116-05 
.3427116-05 
.3427116-05 
.342711E—05 
.342711E-05 
.3427116-05 
.34271 IE-05 
.342711E-05

CI6.N)

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

. 10000OE *01 

.1000006*01 

.1000006*01 

.1000006*01 
.1000006*01 
.1000006*01 
. 10Q000E *01 
.100000E*01 
.1000006*01 
.1000006*01 
.100000E*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01

Cl7.N)

.1350006-01 

.1350006-01 

.1350006-01 

.1350006-01 

.1350006-01 

.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.1350006-01 
.135000E-01



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 46: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(l.N) C(2t N) C(3,N) C(4,N) CIS.N) CI6.N) CI7,N)

855 09/20/77 15.923 0. —.869376E-02 .39176164-00 -.1329666-05 .34271 IE-05 . 1OOOOOE 401 .1350006-01

882 09/22/77 15.922 0. -. 869376E—02 .39176164-00 -. 1329666—05 .3427116-05 .1000006*01 .1350006-01

895 09/29/77 15.907 0. —.869376E-02 .39176164-00 -.1329666-05 .3427116-05 .1000006401 .1350006-01
927 10/03/77 15.923 0. -.869376E—02 .39176164-00 -.1329666-05 .3427116-05 .100000E401 .1350006-01
955 10/04/77 15.905 0. —.869376E—02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01

968 10/05/77 15.919 0. —.B69376E-02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01
1000 10/11/77 16.034 0. -.B69376E—02 .3917616400 -. 132966E-05 .3427116-05 .1000006*01 •1350006-01

1103 10/14/77 15.926 0. —.869376E-02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01

1109 10/20/77 15.92C 0. -.869376E—02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01

1131 10/21/77 15.850 0. —.869376E-02 .3917616400 -.1329666-05 .3427116-05 • 1000006*01 .1350006-01
1146 10/22/77 15.853 0. 869376E-02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 •1350006-01

1161 10/25/77 15.884 0. -.869376E—02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01

1176 10/25/77 15.851 0. —.869376E-02 .3917616400 —•132966E—05 .3427116-05 .1000006*01 .1350006-01

1182 10/27/77 15.877 0. -.869376E—02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01
1189 10/27/77 15.877 0. -.8693766-02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01
1209 10/28/77 15.857 0. —.869376E—02 .3917616400 -.1329666-05 .3427116-05 .1 OOOOOE *01 .1350006-01

1212 10/28/77 15.871 0. -.8693766-02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01

1228 10/31/77 15.891 0. -.8693766-02 .3917616400 -.1329666-05 .3427116-05 .100000E401 .1350006-01

1241 11/02/77 15.900 0. -.8693766-02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01

1257 11/03/77 15.846 0. -.8693766-02 .3917616400 -.1329666-05 .3427116-05 .1000006*01 .1350006-01
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CE-EPRI TUG phase pump performance program 
INSTRUMENT NO. 47: CONVERSION CCNSTANT HISTORY

ZERO DATE ZERO Ctl.N) C(2«N) CO.N) CI4.N) CI5.N)
FILE I MV I

207 01/20/77 15.716 .6000006*01 —.14659*6*00 .2222606*02 .272744E-02 0. 0.
21B 01/24/77 15.710 .600000E+01 -.146594E+00 .2322606*02 •272744E—02 0. 0.
227 01/25/77 15.698 .600000E*01 -.146594E+00 .2322606*02 .272744E-02 0. 0.
244 01/28/77 15.776 •600000E+01 146594E+00 .2322606*02 .272744E—02 0. 0.
250 01/29/77 15.731 .600000E+01 —. 146594E*00 .232260E402 .272744E-02 0. 0.
252 01/30/77 15.768 .6000CCE+G1 —.146594E*00 .2222606*02 .272744E-02 0. 0.
257 01/30/77 15.768 .600000E+01 —. 146594E*00 .2322606*02 .272744E-02 0. 0.
261 01/31/77 15.712 .600000E+01 -.146594E*00 .2322606*02 .272744E—02 0. 0.
272 01/31/77 15.711 .600000E401 -.146594E400 .2322606*02 •272744E-02 0. 0.
2B2 02/01/77 15.695 .600000E401 --146594E+00 .2322606*02 .272744E—02 0. 0.
290 02/02/77 15.695 .600000E+D1 146594E+00 .2322606*02 .272744E—02 0. 0.
295 02/02/77 15.691

O01ooo• —. 146594E+00 .2322606*02 .272744E-02 0. 0.
298 02/08/77 15.651 .600000E+01 -.146594£*00 .2322606*02 .272744E-02 0. 0.
303 02/09/77 15.668 .600000E401 —.146594E*00 .2322606*02 .272744E-02 0. 0.
321 02/11/77 15.668 .600000E401 -.146594E*00 .2322606*02 .272744E—02 0. 0.
328 02/14/77 15.650 .600000E+01 -.146594E400 .2322606*02 .272744E—02 0. 0.
340 02/16/77 15.631 .6000CGE+01 -.146594E+00 .2322606*02 .272744E-02 0. 0.
365 02/21/77 15.631 ,6000006*01 -.1*659*6*00 .2322606*02 .272744E-02 0. 0.
372 02/22/77 15.654 .6000006*01 -.146594E400 .2322606*02 •272744E-02 0. 0.
385 02/23/77 15.610 .6000006*01 -.146594E400 .2322606*02 .272744E—02 0. 0.
391 03/02/77 15.599 .6000006*01 -.146594E*00 .2322606*02 .272744E-02 0. 0.
400 03/03/77 15.586 .60000K«01 —.146594E*00 .2322606*02 .272744E-02 0. 0.
407 03/03/77 15.586 .600000E401 -.146594E+ DO .2322606*02 .272744E-02 0. 0.
410 03/03/77 15.609 .600000E401 —.146594E+00 .2322606*02 .272744E—02 0. 0.
435 03/10/77 15.587 .6000006*01 -.146594E*00 .2322606*02 .272744E—02 0. 0.
440 03/10/77 15.585 .6000006*01 —.146594E*00 .2322606*02 •272744E-02 0. 0.
466 03/14/77 15.565 .6000006*01 -. 146594E-400 .2322606*02 .272744E-02 0. 0.
490 03/16/77 15.553 .6000006*01 -.146594E+00 .2322606*02 •272744E—02 0. 0.
501 03/18/77 15.548 .6000006*01 -.146594E*00 .2322606*02 .272744E-02 0. 0.

C(6,N) C(7,NI

.I77000E*00 
•I77000E*00 
.1T7000E+00 
.177000E*00 
.I77000E400 
.1770O0E+G0 
•177000E*00
.mcooB*co
.I77000E«00 
.177000E400 
.177000E400 
. i77000E*00 
.i77000E*00 
•177000E+00 
.177000E400 
•177000E»00 
.177000E400 
.177000E*00 
.177000E+00 
.177000E+00 
.177000E+00 
.177000E400 
.177000E400 
.177000E+00 
•177000E+00 
.177000E400 
.177000E+00 
•177000E+OO 
.177C0OE*0C
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CE-EPRI ThO PHASE PUHP PERFCRMANCE PROGRAM
INSTRUMENT NC. 47: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CU ,N) C12.N) C(3,N) C(4«N)

85S 09/20/77 15.260 .600000E+01 -.146594E400 -232260E+02 .272744E—02 0.
882 09/22/77 15.239 .6000OOE401 -.146594E♦00 .232260E402 .272744E-02 0.
895 09/29/77 15.207 .600000E+01 —.146594E+00 .232260E402 •272744E-02 0.
927 10/03/77 15.192 .600000E+01 -.146594E400 .222260E402 •272744E—02 0.
955 10/04/77 15.171 .600000E+01 —.146594E+00 .232260E402 •272744E-02 0.
968 10/05/77 15.371 .600000E401 -.146594E* 00 .232260E402 .272744E-02 0.

1000 10/11/77 15.273 .600000E401 -.146594E+00 .232260E+02 .272744E-02 0.
1103 10/14/77 15.112 .600000E+01 -.146594E400 .232260E+02 .272744E-02 0.
1109 10/20/77 15.107 .600000E+01 —.146594E+00 .232260E402 .272744E-02 0.
1131 10/21/77 15.081 .600000E401 —. 146594E*00 .232260E402 •272744E-02 0.
1164 10/22/77 15.049 .600000E401 -.146594E+00 .232260E402 .272744E-02 0.
1161 10/25/77 15.104 .600000E+01 —.146594E+00 .232260E402 .272744E-02 0.
1176 10/25/77 15.065 .600000E+01 -.146594E+00 .232260E402 .272744E-02 0.
1182 10/27/77 17.647 .600000E+01 -.146594E+00 .232260E+02 .272744E—02 0.
1189 10/27/77 17.647 .6000C0E+01 -.146594E400 .232260E+02 .272744E—02 0.
1209 10/28/77 15.067 -600000E401 —.146594E+00 .232260E402 •272744E—02 0.
1212 10/28/77 15.067 .600000E+01 -.146594E400 .232260E»02 .272744E—02 0.
1228 10/31/77 15.093 .600000E+01 -.146594E400 .232260E402 •272744E-02 0.
1241 11/02/77 15.086 -600000E*01 —.146594E+00 .232260E402 .272744E—02 0.
1257 11/03/77 15.027 .600000E+01 -.146594E+00 .232260E-402 •272744E-02 0.

• N) CI6.N) C(7,NI

0. .177000E+00
0. .177000E+00
0. .177000E400
0. -177000E+00
0. .177000E*00
0. .177000E400
0. .177000E400
0. .177000E400
0. .177000E400
0. .17700OE400
0. .177000E+00
0. .177000E>00
0. .177000E400
0. .177000E400
0. .177000E400
0. .177000E400
0. .177000E400
0. .1770006400
0. .177000E400
0. .1770006400

230151
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CE-EPRI TUG PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 4B: CONVERSION CONSTANT HISTORV

ZERO DATE ZERO Cll.N) CI2.N) C(3tN) C(4,N) C(5,N) C16,N) Cl7,NI
FILE I MV)

207 01/20/77 15.262 .600000E+01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
218 01/24/77 15.340 .6000C0E+01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
227 01/25/77 15.235 •600000E+01 .2030936-01 .2317366*02 .1621396-02 0. 0. • 247 500 6*00
244 01/28/77 16.778 .6000008*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
250 01/29/77 16.778 •600000E+01 .2030936-01 .231736E*02 .1621396-02 0. 0. .247500E*00
252 01/30/77 16.612 .6000006*01 .2030936-01 .2317366*02 .162139E—02 0. 0. .2475006*00
257 01/30/77 16.612 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
261 01/31/77 16.596 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
272 01/31/77 16.661 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
282 02/01/77 16.733 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
290 02/02/77 16.733 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
295 02/02/77 16.413 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
298 02/08/77 16.628 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
303 02/09/77 16.601 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
321 02/11/77 16.601 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
328 02/14/77 16.428 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
340 02/16/77 16.350 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
365 02/21/77 16.350 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
372 02/22/77 16.455 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
385 02/23/77 16.468 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
391 03/02/77 16.322 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
400 03/03/77 16.486 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
407 03/03/77 16.486 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
410 03/03/77 16.413 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
435 03/10/77 16.568 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
440 03/10/77 16.324 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
466 03/14/77 16.277 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
490 03/16/77 16.209 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00
501 03/18/77 16.334 .6000006*01 .2030936-01 .2317366*02 .1621396-02 0. 0. .2475006*00



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 48: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO Cll.N) C12.N) CO.N) C(4.N)
FILE (MVJ

509 03/21/77 16.241 .6000COE+01 . 203093E— 01 •231736E+02 .1621396—02 0.
519 03/21/77 16.243 .600000E+01 .203093E—01 •231736E+02 .162139E—02 0.
536 03/23/77 16.172 .6000CQE+01 •203093E—01 .231736E+02 .1621396-02 0.
545 03/23/77 16.348 .600000E+01 •203093E-01 •231736E+02 .1621396-02 c.
567 03/28/77 16.196 .600000E*01 .203093E-01 .231736E+02 .1621396-02 0.
574 03/29/77 16.151 •600000E+01 .203093E-01 .231736E+02 .162139E—02 0.
599 04/01/77 16.161 .6000COE+01 .203093E-01 .231736E+02 .1621396—02 0.
614 04/05/77 16.124 .60COCOE+01 .2030938-01 .231736E+02 .162139E-02 0.
620 04/06/77 16.015 .600000E401 •203093E-01 .2317368+02 .1621396-02 0.
634 04/28/77 16.096 .600000E+01 .203093E—01 .231736E+02 •162139E—02 0.
645 04/28/77 15.870 .600000E401 .203093E-01 .231736E+02 .1621396-02 0.
658 05/09/77 15.835 .600000E+01 .2030936-01 •231736E+02 .1621396-02 0.
667 05/10/77 15.807 .6000COE*01 •203C93E—01 .2317368+02 .1621396-02 0.
685 05/11/77 15.784 .600000E«01 .203093E-01 .231736E+02 .162139E-02 0.
693 05/12/77 15.769 .600000E401 .2030936-01 .231736E+02 .1621396-02 0.
714 05/17/77 15.574 .600000E«01 .203093E-01 •231736E+02 .1621396-02 0.
735 05/19/77 15.812 .600000E*01 .203093E-01 .2317366+02 .1621396-02 0.
758 05/20/77 15.730 .600000E401 .203093E—01 .2317368+02 .1621396-02 0.
774 05/20/77 15.75C .6000COE+01 .203093E-01 .231736E+02 .1621396-02 0.
792 05/23/77 15.646 .6000008+01 .203093E-01 .2317366+02 .1621396-02 0.
827 05/25/77 15.752 .600000E+01 .203093E-01 .2317366+02 .1621396-02 0.
838 05/25/77 15.650 .600000E+01 •203093E—01 .231736E+02 .1621396-02 0.

C(6.N> cn.Nt

0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .247500E+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .247500E+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .247500E+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .2475006+00
0. .2475006+00

230154



CE-EPRI TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 46: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C(1«N) CI2.N) CI3.N) C14*N)

855 09/20/77 15.361 .600000E+01 .203093E-01 .2317366402 .1621396-02 0.
882 09/22/77 15.032 .600000E+01 .203093E-01 .2317366402 .1621396-02 0.
895 09/29/77 14.905 .60000GE+01 .203093E-01 .2317366402 .1621396-02 0.
927 10/03/77 14.875 .600000E+01 .203093E-01 .2317366402 .1621396-02 0.
955 10/04/77 15.417 .600000E+01 .2030936-01 .2317366402 .1621396-02 0.
968 10/05/77 14.788 .600000E+01 •203093E—01 .231736E402 .1621396-02 0.

1000 10/11/77 14.888 .600000E+01 .203093E—01 .2317366402 .1621396-02 0.
1103 10/14/77 14.858 .600000E+01 .203093E-01 .2317366402 .1621396-02 0.
1109 10/20/77 14.804 .6000OOE401 .203093E-01 .2317366402 .162139E-02 0.
1131 10/21/77 14.682 .600000E401 .203093E-01 .2317366402 .1621396-02 0.
1144 10/22/77 14.641 .600000E401 .2030936-01 .2317366402 .1621396-02 0.
1161 10/25/77 14.801 .600000E401 .2030936-01 .2317366402 .1621396-02 0.
1176 10/25/77 14.695 .6000COE401 .2030936-01 .2317366402 .1621396-02 0.
1182 10/27/77 14.603 .600000E401 .2030936-01 .2317366402 .1621396-02 0.
1189 10/27/77 14.603 .6000OOE401 .2030936-01 .2317366402 .1621396-02 0.
1209 10/28/77 14.797 .600000E401 .2030936-01 .2317366402 .1621396-02 0.
1212 10/28/77 14.526 .600000E401 .2030936-01 .2317366402 .1621396-02 0.
1228 10/31/77 14.862 .600000E401 .2030936-01 .2317366402 .1621396-02 0.
1241 11/02/77 14.505 .600000E401 .2030936-01 .2317366402 .1621396-02 0.
1257 11/03/77 14.563 .600000E401 .2030936-01 .2317366402 .1621396-02 0.

C(6,N> C(7,N)

0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .247500E400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .247500£400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400
0. .2475006400

230155



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO- AB: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CU.M C (2.N)

1272 11/04/77 14.571 .6000006*01 .2030936-01
1292 11/07/77 14.567 .600000E*01 .2030936-01
1308 11/09/77 14.57C .6000006*01 •203093E—01
1322 11/10/77 14.654 .6000006*01 .2030936-01
1337 11/10/77 14.69C .6000006*01 .203093E-01
1354 11/14/77 14.645 .6000006+01 .2030936-01
1364 11/14/77 14.645 .6000006+01 .2030936-01
1368 11/14/77 14.492 .6000006+01 .2030936-01
1381 11/16/77 14.532 .6000006+01 .2030936-01
1398 11/17/77 14.547 .6000006+01 .2030936-01
1440 11/28/77 14.505 .6000006+01 .2030936-01
1455 11/29/77 14.433 .6000006*01 .2030936-01
1466 11/29/77 14.433 .6000006+01 .2030936-01
1483 12/02/77 14.476 .6000006+01 .2030936-01
1502 12/03/77 14.609 .6000006+01 .2030936-01

C(3,N) CIA.N) CI5.N) C(6,N)

-231736E+02 .162139E-02 0. U.
• 231736E + 02 .162139E-02 0. 0.
•23173t£*02 .162139E-02 0. 0.
•231736E*02 .162139E-02 0. J.
•231736E+02 .162139E-02 0. 0.
•231736E+02 .162139E-02 0. 0.
• 221736E*02 .162I39E-02 0. 0.
•231736E+02 .162139E-02 0. 0.
•231736E+02 .162I39E-02 0. 0.
•231736E+02 .I62X39E-02 0. 0.
•231736E+02 .162I39E-02 0. 0.
-231736E+02 •162139E-02 0. 0.
•231736E+02 .162139E-02 0- 0.
.231736EF02 .162139E-02 0. 0.
•23173&E+02 .162139E—02 0. 0.

C( 7.N)

• 247 500E+00 
•247500EF00 
•247500E+C0 
.247S00E*0Q 
•247500E*00 
.2475006*00 
.2475006*00 
.2475006*00 
.2475006*00 
.2475006*00 
.2475006*00 
.2475006*00 
.2475006*00 
.2475006*00 
.2475006*00



Cfc-fcPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 53: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1.N) C12.N) CI3,NI C(4.N)
FILE (MV)

207 01/20/77 0.000 .5616C0E+01 -.900000E-02 -314054E+01 •225530E-02 0.
218 01/24/77 0.000 .561600E+0I -.900000E-02 .3140S4£«01 .2255306-02 0.
227 01/25/77 0.000 .5616C0E+01 —.900000E—02 .314054E*01 •225530E—02 0.
244 01/28/77 0.000 .5616C0E+01 -.900000E-02 . 314054E+01 .2255306-02 0.
250 01/29/77 0.000 .5616CQE+01 —.900000E—02 .314054E+01 •2255306—02 0.
252 01/30/77 0.000 .5616C0E+01 —. 900000E—02 .3140546*01 .2255306-02 0.
257 01/3Q/77 0.000 .5616C0E+01 -.900000E—02 .3140546*01 .2255306-02 0.
261 01/31/77 0.000 .561600E+01 -.900000E—02 .3140546*01 .2255306-02 0.
272 01/31/77 0.000 -5616C0E+01 —.900000E—02 .3140546*01 .2255306-02 0.
282 02/01/77 0.000 .5616C0E+01 -.900000E-02 .3140546*01 .2255306-02 0.
290 02/02/77 0.000 .561600E*01 —.900000E—02 .3140546*01 .2255306-02 0.
295 02/02/77 0.000 .561600E+01 -.900000E-02 .3140546*01 .2255306-02 0.
298 02/08/77 0.000 .5616G0E+01 —.900000E—02 .3140546*01 .2255306-02 0.
303 02/09/77 0.000 .561600E+01 —.900000E—02 .3140546*01 .2255306-02 0.
321 02/11/77 0.000 .5616C0E+01 -. 900000E—02 .3140546*01 .2255306-02 0.
328 02/14/77 0.000 •561600E+01 -.9000006-02 .3140546*01 .2255306-02 0.
340 02/16/77 0.000 •5616C0E401 —.900000E—02 .3140546*01 .2255306-02 0.
365 02/21/77 0.000 •5616C0E*01 -.9000006-02 .3140546*01 .2255306-02 0.
372 02/22/77 0.000 .561600E401 —.900000E-02 .3140546*01 .2255306-02 0.
385 02/23/77 0.000 •5616C0E401 -.9000006-02 .3140546*01 .2255306-02 0.
391 03/02/77 0.000 .561600E401 -.9000006-02 .3140546*01 .2255306-02 0.
400 03/03/77 0.000 .5616C0E+01 -.9000006-02 •3140546*01 .2255306-02 0.
407 03/03/77 0.000 .561600E+01 -.9000006-02 .3140546*01 .2255306-02 0.
410 03/03/77 0.000 .5616D0E+01 -.9000006-02 .3140546*01 .2255306-02 0.
435 03/10/77 0.000 .5616C0E401 -.9000006-02 .314054E*01 .2255306-02 0.
440 03/10/77 0.000 •561600E*01 -.9000006-02 .3140546*01 .2255306-02 0.
466 03/14/77 0.000 .5616COE*01 -.9000006-02 .3140546*01 .2255306-02 0.
490 03/16/77 0.000 .561600E401 -.9000006-02 .3140546*01 .2255306-02 0.
501 03/18/77 0.000 .5616C0E+01 -.9000006-02 .3140546*01 .2255306-02 0.

C(5,N> C(6,N> C17,N>

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

230157



CE-EPRI ThC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 53: CONVERSION CONSTANT H1STORV

ZERO DATE ZERO CU.M C(2,N) C(3,NI C(4,N) C(5,N) C(6,N) C(7,N)
FILE (MV I

509 03/21/77 0.000 .5616CCE+0I -.90C000E-02 .314054E*01 -225530E-02 0. 0. 0.
519 03/21/77 0.000 •5616C0E+01 —•900000E-02 .314054E+01 .225530E-02 0. 0. 0.
536 03/23/77 0.000 .5616COE+01 —.900000E—02 .314054E*01 .22 5530E—02 0. 0. 0.
545 03/23/77 0.000 .5616CGE«0i —. 900000E—02 .314054E+01 .225530E-02 0. 0. 0.
567 03/28/77 0.000 .561600E+01 -.900000E-02 .3140546*01 .225530E-02 c. 0. 0.
574 03/29/77 0.000 .561600E4-01 -. 900000E-02 .3140546*01 .2255306-02 0. 0. 0.
599 04/01/77 0.000 .561600E+01 —.900000E-02 .3140546*01 .2255306-02 0. 0. 0.
614 04/05/77 0.000 .5616C0E*Ol —.900000E-02 .3140546*01 .2255306-02 0. 0. 0.
620 04/06/77 0.000 .5616C0E*01 —. 900000E—02 .3140546*01 .2255306-02 0. 0. 0.
634 04/28/77 0.000 .561600E+01 -.900000E-02 .3140546*01 .2255306-02 0. 0. 0.
645 04/28/77 0.000 .5616C0E+01 -.900000E-02 .3140546*01 .2255306-02 0. 0. 0.
650 05/09/77 0.000 .561600E*01 —.900000E—02 .3140546*01 .225530E-02 0. 0. 0.
667 05/10/77 0.000 .5616C0E+01 -.90000OE-02 .3140546*01 .2255306-02 0. 0. 0.
685 05/11/77 0.000 .561600E+01 —.900000E-02 .3140546*01 .2255306-02 0. 0. 0.
693 05/12/77 0.000 .5616C0E+01 —.900000E—02 .3140546*01 .2255306-02 0. 0. 0.
714 05/17/77 0.000 .5616 COE+01 —.900000E—02 .3140546*01 .2255306-02 0. 0. 0.
735 05/19/77 0.000 .561600E+01 —.900000E—02 .3140546*01 .2255306-02 0. 0. 0.
758 05/20/77 0.000 .56I6C0E+01 -. 900000E—02 .3140546*01 .2255306-02 0. 0. 0.
774 05/20/77 0.000 .561600E+01 -.900000E—02 .3140546*01 .2255306-02 0. 0. 0.
792 05/23/77 0.000 .5616C0E+01 -.900000E-02 .3140546*01 •225530E-02 0. 0. 0.
827 05/25/77 0.000 .561600E*01 —.900000E-02 .3140546*01 .225530E-02 0. 0. 0.
838 05/25/77 0.000 .5616 GOE+Ol -.900000E—02 .3140546*01 .2255306-02 0. 0. 0.

230158



CE-EPftI Ttat PHASE PUHP PERFORHANCE PROGRAH
INSTRUHENT NO. S3: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE INV)

855 09/20/77 0.000
882 09/22/77 0.000
895 09/29/77 0.000
927 10/03/77 0.000
955 10/04/77 0.000
968 10/05/77 0.000

1000 10/11/77 0.000
1103 10/14/77 0.000
1109 10/20/77 0.000
1131 10/21/77 0.000
1144 10/22/77 0.000
1141 10/25/77 0.000
1176 10/25/77 0.000
1182 10/27/77 0.000
1189 10/27/77 0.000
1209 10/28/77 0.000
1212 10/28/77 0.000
1228 10/31/77 0.000
1241 11/02/77 0.000
1257 11/03/77 0.000

Cll.NI C(2>NI CC3.NJ C(4,N) CIS,N) CC6.Nt

.5616COE+01 

.561600E4-01 
.5616C0E+01 
.5616C0E+01 
.5616C0£*0i 
.5616COE+OT 
.561600E+01 
.5616C0E^01 
•5616C0E*01 
.S61600E+01 
.5616CCE+01 
.561600E+0T 
•5616C0E*0i 
.561600E*01 
.5616C0E+01 
.561600£^01 
.561600E+01 
•56I6C0E+01 
.561600E*01 
•5616C0E+01

—.900000E—02 
—.900000E-02 
—.900000E—02 
—•900000E-02 
—.900000E—02 
—•900000E—02 

90000OE-02 
—.900000E—02 
—.9000006—02 
-.9000006-02 
-.9000006-02 
-.9000006-02 
-.9000006-02 
—.900000E—02 
-.9000006-02 
-.9000006-02 
-.9000006-02 
-.900000E-02 
-.9000006-02 
-.9000006-02

.BlAOSAEi-Ol 
•3140546^01 
.3140546*01 
•3140546+01 
•314054E+01 
•314054E+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01 
.3140546+01

225530E-02 0. 0. 0.
225530E-02 0. 0. 0.
225530E—02 0. 0. 0.
225530E-02 0. 0. 0.
2255306-02 0. 0. 0.
2255306-02 0. 0. 0.
2255306-02 0. 0. 0.
,2255306-02 0. 0. 0.
,2255306-02 0. 0. 0.
,2255306-02 0- 0. 0.
,2255306-02 0. 0. 0.
,2255306-02 0. 0. 0.
,2255306-02 0. 0. 0.
,2255306-02 0. 0. 0.
.2255306-02 0. 0. 0.
,2255306-02 0. 0. 0.
,2255306-02 0. 0. 0.
.2255306-02 0. 0. 0.
2255306-02 0. 0. 0.
.2255306-02 0. 0. 0.

CIT.Ni

230159



CE-EPRI TWC PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 53: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C (11N) C(2,N) C (3 > N) C(4,Nt C 15,(4) C( 6.NI

1272 11/04/77 0.000 .5616C0E+01 —.900000E—02 .314054E+01 .22 5530E-02 0. 0. 0.
1292 11/07/77 0.000 .5616COE+01 —.900000E-02 .314054E«-01 .225530E-02 0. 0. 0.
1308 11/09/77 0.000 .5616C0E*01 —.900000E—02 .3 14054E+01 .225530E-02 0. 0. 0.
1322 11/10/77 0.000 .5616 COE+01 —.900000E-02 •314054E*01 •225530E-02 0. 0. 0.
1337 11/10/77 0.000 .561600E+01 -.900000E-02 .314054E»01 •225530E-02 0. 0. 0.
1354 11/14/77 0.000 . 561600E+01 -.900000E-02 •314054E+01 •225530E-02 0. 0. 0.
1364 11/14/77 0.000 .5616C0E+01 —.900000E—02 •314054E*0i . 22 553OE-02 0. 0. 0.
1368 11/14/77 0.000 .561600E+01 —.900000E—02 .314054E+01 • 22 553OE-02 0. 0. 0.
1381 11/16/77 0.000 .5616C0E+01 —.900000E—02 .314054E»01 •225530E—02 0. 0. 0.
1398 11/17/77 0.000 .561600E+01 —.900000E—02 .314054E*0l .225530E-02 0. 0. 0.
1440 11/28/77 0.000 .5616C0E+01 —.900000E-02 •314054E*01 •225530E-02 0. 0. 0.
1455 11/29/77 0.000 .561600E«01 -.900000E-02 .314C54E+01 •225530E-02 0. 0. 0.
1466 11/29/77 0.000 .56I6C0E+01 -.900000E-02 •314054E+01 .225530E-02 0. 0. 0.
1483 12/02/77 0.000 .5616C0E+01 —.900000E-02 . 314054E*’01 •225530E-02 0. 0. 0.
1502 12/03/77 0.000 .561600E*01 —.900000E-02 •314054E*01 .225530E-02 0. 0. 0.

230160



CE-EPRI TMC PHASE PUHP PERFCRHANCE PROGRAM
INSTRUHENT NO. 54: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1»N! C(2,N) CI3.N) C I 4«N) C ( 51N) Cl 6 y Ni
FILE (HV)

207 01/20/77 0.000 •572200E+01 -.900000E-02 .3134826+01 .2255686-02 0. 0. 0.
218 01/24/77 0.000 .5722C0E+01 -.900000E-02 •3134826^01 .2255686-02 0. 0. 0.
227 01/25/77 0.000 .5722C0E*01 —.900000E—02 .3134826^01 .2255686-02 0. 0. 0.
244 01/28/77 0.000 .5722 C0E+01 -.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
250 01/29/77 0.000 •572200E+01 —•900000E—02 .3134826*01 .2255686-02 0. 0. 0.
252 01/30/77 0.000 .572200E+01 —.90000OE—02 .3134826*01 .2255686-02 0. 0. 0.
257 01/30/77 0.000 .5722COE+01 —. 900000E—02 .313482E+01 .2255686-02 0. 0. 0.
261 01/31/77 0.000 .572200E*01 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
272 01/31/77 0.000 .5722C0E+O1 —. 900000E—02 .3134826*01 .2255686-02 0. 0. 0.
282 02/01/77 0.000 .572200E+01 —.900000E—02 .3134826*01 .22 55686-02 0. 0. 0.
290 02/02/77 0.000 .5722COE401 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
295 02/02/77 0.000 .5722CCE+01 —.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
298 02/08/77 0.000 .572200E*01 —.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
303 02/09/77 0.000 .5722CCE+01 -.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
321 02/11/77 0.000 .572200E+01 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
328 02/14/77 0.000 .5722COE+01 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
340 02/16/77 0.000 .572200E+01 -.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
365 02/21/77 0.000 .5722COE+Ol -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
372 02/22/77 0.000 .5722C0E*01 —.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
385 02/23/77 0.000 .572200E401 —•900000E—02 .3134826*01 .2255686-02 0. 0. 0.
391 03/02/77 0.000 .5722COE+01 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
400 03/03/77 0.000 .572200E+01 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
407 03/03/77 0.000 .572200E*01 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
410 03/03/77 0.000 .5722C0E401 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
435 03/10/77 0.000 .572200E*0l —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
440 03/10/77 0.000 • 5722 CCE+01 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
466 03/14/77 0.000 .572200E*0l -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
490 03/16/77 o.ooc .5722 00E401 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
501 03/18/77 0.000 .572200E401 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.

230161



CE-EPRI T*0 PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 54: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CIl.Ni C(2,N) CI3.N) C(4,N) CI5«N) C(6.NI
FILE (MV)

509 03/21/77 0.000 .572200E401 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
519 03/21/77 0.000 .5722COE*01 -.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
535 03/23/77 0.000 •5722C0E+O1 -.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
545 03/23/77 0.000 .5722 OOE+Ol —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
567 03/28/77 0.000 •5722C0E+01 —.900000E-02 .313482E*0l .2255686-02 0. 0. 0.
574 03/29/77 0.000 .572200E+01 -.900000E-02 .3134826*01 .2255686-02 c. 0. 0.
599 04/01/77 o.ooc .5722CCE+01 —.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
614 04/05/77 0.000 .572200E+01 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
620 04/06/77 0.000 .572200E+01 -.900000E-02 .313482E*01 .2255686-02 0. 0. 0.
634 04/28/77 0.000 .572200E+01 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
645 04/28/77 0.000 .5722COE+01 —.900000E-02 .313482E+01 .2255686-02 0. 0. 0.
658 05/09/77 0.000 .572200E+01 —.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
667 05/10/77 0.000 .572200E+01 -.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
685 05/11/77 0.000 .572200E+01 -.9000006-02 .3134826*01 .2255686-02 0. 0. 0.
693 05/12/77 0.000 .572200E+01 -•900000E—02 .3134826*01 .2255686-02 0. 0. 0.
714 05/17/77 0.000 .572200E+01 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.
735 05/19/77 0.000 .572200E+01 -.900000E—02 .313482E*01 .2255686-02 0. 0. 0.
758 05/20/77 0.000 • 5722 OOE+Ol —.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
774 05/20/77 0.000 .5722C0E401 —.900000E—02 .313482E*01 .2255686-02 0. 0. 0.
792 05/23/77 0.000 .572200E*01 -.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
827 05/25/77 0.000 . 5722OOE+Ol -.900000E-02 .3134826*01 .2255686-02 0. 0. 0.
838 05/25/77 0.000 .572200E*01 —.900000E—02 .3134826*01 .2255686-02 0. 0. 0.

230162



CE-EPRI TMC PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 54: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C (1 >N) C(2.N) CO.N) C(4,N) Ci5tN) Ci 6 • N)

855 09/20/77 0.000 .5722 0CE+01 -.9000006-02 .3134826+01 .2255686-02 0. 0. 0.
682 09/22/77 0.000 .5722 COE*01 —.9000006—02 .3134826+01 .22556BE-02 0. 0. 0.
895 09/29/77 0.000 .572200E+01 —.900000E—02 •313482E+01 .2255686-02 0. 0. 0.
921 10/03/77 0.000 .5722CCE+01 -.9000006-02 .3134826+01 •225568E—02 0. 0. 0.
955 10/04/77 0.000 . 5722 OOE+Ol —•900000E—02 .3134826+01 .2255686-02 0. 0. 0.
968 10/05/77 0.000 .5722 COE+01 —.900000E—02 .3134826+01 .225568E-02 0. 0. 0.

1000 10/11/77 0.000 .5722COE+01 —.900000E—02 •313482E+01 -225568E-02 0. 0. 0.
1103 10/14/77 0.000 .5722OOE+Ol —•900000E—02 .313482E+01 .225568E-02 0. 0. 0.
1109 10/20/77 0.000 .5722C0E+O1 -.9000006-02 .3134826+01 .2255686-02 0. 0. 0.
1131 10/21/77 0.000 .5722OOE+Ol —.900000E—02 .3134826+01 .225568E-02 0. 0. 0.
1144 10/22/77 0.000 .5722 OOE+Ol —.900000E—02 .3134826+01 .2255686-02 0. 0. 0.
1161 l0/25/77 0.000 .572200E+01 —.900000E—02 .3134B2E+01 • 22 556BE—02 0. 0. 0.
1176 10/25/77 0.000 .5722OOE+Ol -.900000E-02 .313482E+01 .22556BE—02 0. 0. 0.
1182 10/27/77 0.000 .5722C0E+01 -. 90000OE-02 .313482E+01 .2255686-02 0. 0. 0.
1189 10/27/77 0.000 .572200E+01 -.900000E—02 .313482E+01 .2255686-02 0. 0. 0.
1209 10/28/77 0.000 .5722 CCE+01 -.9000006-02 .3134826+01 .2255686-02 0. 0. 0.
1212 10/28/77 0.000 .5722OOE+Ol —.900000E—02 •3134826+01 .2255686-02 0. 0. 0.
1228 10/31/77 0.000 .5722 CCE+01 -.9000006-02 .313482E+01 .2255686—02 0. 0. 0.
1241 11/02/77 0.000 .5722OOE+Ol -.9000006-02 .3134826+01 .225568E-02 0. 0. 0.
1257 11/03/77 0.000 .5722OOE+Ol -.9000006-02 .3134626+01 .2255686-02 0. 0. 0.

230163



CE-EPRI TbC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 54: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV1

CU.M C 12. N) CI3.N) C(4.NI C I 5. N)

1272 11/04/77 0.000 .5722 COE+01 --.900000E-02 .3134820^01 .225568E-02 0. 0.
1292 11/07/77 0.000 .5722 COE+01 —•900000E—02 .313482 £+01 .225568E-02 0. 0.
1308 11/09/77 0.000 .5722 COE +01 —.900000E-02 .3 13482E*01 .22 5568E-02 0. 0.
1322 11/10/77 0.000 . 5722 OOE+Ol —.900000E-02 .313482E+01 •225568E-02 0. 0.
1337 11/10/77 0.000 .572200E*01 --.900000E-02 .313482E+01 •225568E-02 0. 0.
1354 11/14/77 0.000 .5722OOE+Ol --. 900000E—02 .313482E+01 •225568E-02 0. 0.
1364 11/14/77 o.ooc .5722CGE+01 -.900000E-02 •313482E+01 •225568E—02 0. 0.
1368 11/14/77 0.000 .572200E+01 -.900000E-02 .3 13482E*01 .225568E-02 0. 0.
1381 11/16/77 0.000 .5722 CCE+01 -.900000E-02 •313482E+01 .225568E—02 0. 0.
1398 11/17/77 0.000 .572200E*01 --.900000E-02 .313482E+C1 .225568E-02 0. 0.
1440 11/28/77 0.000 .5722 COE+01 —.900000E-02 •313482E+01 •225568E-02 0. 0.
1455 11/29/77 0.000 .5722CCE+01 —.900000E-02 .313482E«-01 .225568E-02 0. 0.
1466 11/29/77 0.000 .572200E+01 -.900000E-02 .313482 £>01 •225568E-02 0. 0.
1483 12/02/77 0.000 .5722CCE+01 -.900000E-02 •313482E+01 •225568E-02 0. 0.
1502 12/03/77 0.000 .5722 OOE+01 —.900000E-02 .313482E *01 .22556 8E-02 0. 0.

C(7,N)

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

230164



2 3 0 1 6 5

O
O

O
O

Q
O

O
O

O
O

O
O

O
O

O
O

O
O

O
U

J
W

W
W

W
lt
J
W

U
J
W

N
lK

J
M

h
J
K
’
N

M
M

fV
'U

V
v.
V

's
S

s.
'n

^
V

N
'n

^
's

N
.x

x
^

^
N

 
H

*^
-h

-W
h

-O
O

O
O

K
>

N
)N

*-
^

^
“
“

‘^
“

'“
a
**

O
O

C
3
U

J
U

H
^

W
N
’»

"
N

X
X

's
N

N
's

N
X

W
^

...
...

...
..

•H
 *

4 
*4

 *4
 *4

 *
4

O
 O

 O
 

M
 »

-• 
m

N
.^

's
Ni

X
X

N
i
N

N
 

M
N

M
M

^
-o

O
O

p
 —

 
- 

---
--
- 

- 
.-

‘S
V

N
i'
<

V
V

^
ss

V
V

ss
^

N
's>

.N
>

,>
*'

s
X

.>
s

,V
V

O
O

W
W

W
O

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
^

W
^

W
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

^n
 n

i
^
 m

^
*
*
£
*
*
*
*
$

od
!3

o*
!£

n!
n!

o
<0

!o
*
»
^

u
!t

S
!^

o
 
r

m
2
o

S
*O

'^
o

3
o

H
-

W
»f

\>
V

»O
00

H
*U

J0
D

U
lO

M
fS

>»
-*

«i
Jf

^O
^‘
 *

^0
0-

»4
 

m
S

>
0
0
0
9
0
0
0

•S
V

N
N

N
.X

N
V

'H
N

t
O

U
M

*i
W

W
N

J^
K

>f
yN

»
^

^
w

o
o

^
o

^
^

o

S
S

S
S

S
S

S
S

S
^

O
'S

S
S

S
S

c
'S

'S
S

o
'S

S
S

S
o

'O
'O

'S

o
o

o
o

o
o

o
o

o
r
to

o
n

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
n

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
p

o
o

o
o

o
o

o
m

m
rn

m
m

m
m

m
m

m
m

rn
m

m
m

fn
m

m
m

m
m

m
m

m
m

m
m

m
m

♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

* 
1 •
 

1 *
 

1 
1 •

* *
 

1 •
 .

* 
» 

J 
,* 

J 
i 

»* 
i 

J 
1 ,

* 
.' 

,* 
J 

,* 
** 

,' 
J

>
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
—

 -
---

---
---

---
---

---
---

---
»
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
<

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
*

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
. 

. 
_
 

-
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

t
S

S
^

m
S

S
m

^
S

S
S

S
m

m
S

S
S

S
^

m
^

m
S

S
S

m
m

m
S

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
N

>
M

N
>

N
)h

jN
>

N
>

N
iM

P
s
i^

fw
N

N
jN

jK
)K

jN
J
K

)r
v
jK

)h
J
N

J
K

}h
J
K

)N
)r

v
jlS

)

m
 j

o

11
V

3
£

W
U

#W
W

M
JW

W
W

U
<W

W
U

lW
O

#W
W

W
W

U
jW

U
iW

i*
>^

W
U

<W
U

iW
M

W
W

U
IU

J
U

>
U

lW
W

li
lW

lM
b
lU

iy
^
W

iM
W

ti
iW

u
iW

u
»
W

W
U

>
U

)W
W

 
O

B 
G

D
 0

9
 G

D 
00
 

O
D
 O

D
 O

D
 O

 O
) 

O
D

O
D

O
b

fl
S

O
O

Q
O

D
fi

B
O

O
B

C
D

O
O

Q
O

C
D

O
D

O
D

O
D

O
B

O
 

N
>M

hj
N

>N
>N

N
jN

>M
K

)N
tK

jN
>K

>N
>N

>K
)N

JK
jN

>M
N

JN
>N

jN
>h

oN
>N

»N
J

o
o

o
o

o
o

c
o

o
o

e
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

c
o

o

n
 z

 
o
 >

h
 m

z
 r

>
M
 9

0 
ts

\ 
>

 
M
 

Z

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

o

IN S T



ZERO C U . N l  C12,N> C (3 ,N ) C<4,N» C « 5 ,N ) C (6 ,N J  C (7 ,N J

Q
O

Q
O

O
O

O
O

O
Q

O
O

O
O

O
O

O
O

O
Q

O
O

o
o
o
o
o
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
O

Q
O

O
O

Q
O

O
O

O
O

Q
O

O
O

O
O

Q
Q

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

Q
O

O
O

O
O

I 
( 

I 
I 

I 
I 

I 
I 

I 
I 

t I 
I 

I 
( 

i 
I 

I 
I 

I 
i 

I
U

J
U

J
U

jL
U

liJ
L
iJ

L
U

L
J
jU

iL
U

U
jU

J
U

J
iiiU

J
L
iJ

U
J
L
U

U
J
U

J
U

J
U

J

—4 ^ 
**4 

*4 **4 
^4 

^
 ^

r
g
N

C
N

N
fM

N
C

N
N

o
iM

N
N

N
N

N
N

N
N

N
N

fN
N

N
P

s
lN

N
(
N

»
N

N
«
N

N
r
s
|N

fV
«
M

fM
N

N
M

N
N

N
N

N

W
 

^4 a>4 ^
 

W
 

^
 

«■# 
«■# ^4 ^4 ^

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

U
J
U

J
U

J
U

iU
IU

iU
J
U

iU
ilU

4
tU

U
J
u

J
U

ilU
U

J
lU

U
iU

llU
U

4
L
U

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

r
g
r
g
c
s
jr
^
c
g
n
g
fs

c
N

rs
io

jfM
r
M

fV
N

^
C

N
M

rg
r
g
r^

M
N

mmt 
m4 ^4 

^
 

^
 W

 
W

 *4
^
 

p
o
 ^

 w
 fo

 fn
 ^

 
p

o
 in

 in
 

<
n in

 in
 in

 in
 m

 in
 in

 in

iM
lM

lM
N

lM
M

lM
N

P
g

N
N

lM
IN

lM
lN

N
lN

II^
I^

IM
IM

IV
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
I 

I 
I I 

I 
I 

I 
t 

I I 
I I 

I 
i I 

I 
I 

t I 
I I 

I
l

u
 

ill u
j iij til 

l
u

 L
ij 

l
u

 
u

j 
u

j 
u

j i_y m
 
ly

 
i|f ^

 m
 
m

 1U
 

u
j

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

r i* 
r r r r r * 

* r 
r r 

r 
* * 

* 
r i* i* 

r r 
r

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

+
*
+

+
+

+
+

+
+

+
+

+
+

+
+

+
+

+
+

+
+

+
U

J
U

J
V

iiU
ltiJ

U
IU

J
U

J
IU

U
J
^
U

J
 P

> H
l
m

L
U

L
U

L
U

m
iU

11^U
J

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

 
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
 

f** ^
 p*" h

*
^
f
^
r
*
.

P«B
^
^
r
“

rH
p
*
-p

*
r*

p
fc*

f-r-p
-p

%
p
«
-p

-.p
»
h
.|^

r*
-

'0
^

0
'0

>
6
4
)'0

,d
>

0
*0

'0
'0

'0
'0

'0
'<

0
'0

'0
*0

'0
'0

*0
'0

k
r
v
tr

\tr
\in

tn
(
n
ir
m

u
*
tin

u
>

m
)
A

(
i>

in
tn

in
m

in
«
n
(
n
m

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

—
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

>
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

I
 

•
•
•
•
'
«

«
•
•
•
•
»

•
•
•
•
•
•
•
•
*
•

w
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

I 
v
 

V
.'N

. ** V
 V
 

N
. N

* N
» V

 N
. v

 v
 v

 v
 v

 N
, v

 V
 «

s

rg
iM

N
iM

lV
J<M

O
O

O
N

N
O

»M
^^«>-«'-ilM

N
lM

<N
N

'X
S

*N
.N

fc*V
,S

»
X

^
V

S
,V

V
*S

V
'v

X
*X

V
V

^
,^

V
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O

O
 

u
j 

CC -I 
Hi^

 u.

. 'V N* X
i m

 «a to 
» o

 o
 o

o
«
^

m
«
t>

o
^

^
M

iM
in

‘̂n
'0

®
o

**^
in

m
h

*^
N

in

230166



CE-EPRI ThC PHASE PUHP PERFCRMANCE PROGRAH
INSTRUMENT NO. 55: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.Nl C(2.N) CO.N) C(4.N) C15.N) C< 6.N)
FILE (MVI

855 09/20/77 0.000 .5677 OOE+Ol —.90000OE—02 .3138206+01 .2243186-02 0. 0. 0.
882 09/22/77 0.000 .5677C0E*01 —.900000E-02 •313820E+01 .2243186-02 0. 0. 0.
895 09/29/77 0.000 .5677OOE+Ol —.9000Q0E-02 .313820E+01 .2243186-02 0. 0. 0.
927 10/03/77 0.000 .5677OOE+Ol —.900000E-02 .3138206+01 .2243186-02 0. 0. 0.
955 10/04/77 0.000 •567700E+01 —.900000E-02 .313820E+01 .2243186-02 0. 0. 0.
968 10/05/77 0.000 .5677OOE+Ol -.900000E-02 •313B20E+01 .224318E-02 0. 0. 0.

1000 10/11/77 o.ooo .567700E+01 —.900000E—02 .3138206+01 .2243186-02 0. 0. 0.
1103 10/14/77 0.000 .5677OOE+Ol —.900000E—02 .313820E+01 .224318E—02 0. 0. 0.
1109 10/20/77 0.000 .5677C0E+01 —•900000E—02 .3138206+01 .2243186-02 0. 0. 0.
1131 10/21/77 0.000 .5677OOE+Ol —.900000E—02 .313B20E+01 .22431BE-02 0. 0. 0.
11*4 10/22/77 0.000 .5677OOE+Ol —.900000E—02 .313820E+01 .2243186-02 0. 0. 0.
1161 10/25/77 0.000 .5677COE+01 —-900000E-02 .313820E+01 .22431BE-02 0. 0. 0.
1176 10/25/77 0.000 .567700E+01 —.900000E—02 .313820E+01 .2243186-02 0. 0. 0.
1182 10/27/77 0.000 .5677COE+01 —.900000E-02 .313820E+01 .2243186-02 0. 0. 0.
1189 10/27/77 0.000 .567700E+01 -.900000E-02 .3138206+01 •224318E—02 0. 0. 0.
1209 10/28/77 0.000 .5677C0E+01 -.900000E-02 •313820E+01 .2243186-02 0. 0. 0.
1212 10/28/77 0.000 .5677OOE+Ol —.900000E—02 .313820E+01 .2243186-02 0. 0. 0.
1228 10/31/77 0.000 .5677COE+01 -.9000006-02 .3138206+01 .224318E—02 0. 0. 0.
12*1 11/02/77 0.000 .5677COE+01 -.9000006-02 •313820E+01 .2243186-02 0. 0. 0.
1257 11/03/77 0.000 .5677OOE+Ol —.900000E—02 .3138206+01 .2243186-02 0. 0. 0.
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CE-EPRI TWC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 56: CONVERSION CONSTANT HISTORV

ZERO DATE ZERO Cll.NI CI2.N1 CI3.NI C(4.N)
FILE (MV)

207 01/20/77 0.000 .5663COE+01 —.900000E-02 .3 13271E+01 •221485E-02 0.
21B 01/24/77 0.000 .566300E+01 —.900000E— 02 .313271E+01 •221485E—02 0.
227 01/25/77 0.000 .566300E+01 —.900000E—02 .313271E+01 .221485E—02 0.
244 01/28/77 0.000 .5663COE+01 -•9Q0000E—02 .313271E+01 .221485E-02 0.
250 01/29/77 0.000 .566300E+01 —.90000OE-02 .313271E+01 .221485E-02 0.
252 01/30/77 0.000 .5663COE+01 —.900000E-02 •313271E+01 •221485E-02 0.
257 01/30/77 0.000 .566300E+01 —. 900000E—02 .313271E+01 •221485E-02 0.
261 01/31/77 0.000 .5663COE+01 —.900000E—02 .313271E+01 .221485E-02 0.
272 01/31/77 0.000 .5663C0E+01 —.900000E—02 .313271E+01 .221485E-02 0.
282 02/01/77 0.000 .5663OOE+Ol —.900000E—02 •313271E+01 .221485E-02 0.
290 02/02/77 0.000 .5663COE+01 —.900000E—02 .313271E+01 .221485E—02 0.
295 02/02/77 0.000 .5663OOE+Ol —.900000E—02 .313271E+01 .221485E—02 0.
298 02/08/77 0.000 .5663COE+01 —.900000E—02 -313271E+01 .221485E-02 0.
303 02/09/77 0.000 .5663COE+01 —.90000QE—02 .313271E+01 .2214B5E-02 0.
321 02/11/77 0.000 .5663OOE+Ol —.90000OE—02 .313271E+01 •221485E-02 0.
328 02/14/77 0.000 .5663COE+01 —.900000E—02 .313271E+01 .221485E-02 0.
340 02/16/77 0.000 .5663OOE+Ol —.900000E—02 •313271E+01 .2214B5E-02 0.
365 02/21/77 0.000 .5663 OOE+Ol -.900000E-02 .3132 71E+01 .221485E—02 0.
372 02/22/77 0.000 .5663COE+01 —.900000E—02 .313271E+01 .221485E-02 0.
385 02/23/77 0.000 .5663OOE+Ol —•900000E—02 •313271E+01 -221485E-Q2 0.
391 03/02/77 0.000 .5663COE+01 —.900000E—02 -313271E+01 .221485E-02 0.
400 03/03/77 0.000 .5663OOE+Ol —.900000E-02 .313271E+01 .221485E—02 0.
407 03/03/77 0.000 .566300E+01 -.900000E—02 .313271E+01 .221485E—02 0.
410 03/03/77 0.000 .5663C0E+01 —.900000E—02 .313271E+01 . 22148 5E-02 0.
435 03/10/77 0.000 .5663OOE+Ol —.900000E—02 .313271E+01 .221485E—02 0.
440 03/10/77 0.000 .5663COE+01 —.900000E-02 .313271E+01 .221485E—02 0.
466 03/14/77 0.000 .566300E+01 —.900000E-02 .313271E+01 .221485E—02 0.
490 03/16/77 0.000 .566300E+01 —.900000E-02 .313271 E+01 •221485E—02 0.
501 03/18/77 0.000 .5663OOE+Ol —.900000E—02 .313271E+01 .221485E-02 0.

Ci5,NI C16.NJ CIT.NI

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
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CE-EPRI ThCl PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 56: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.M C(2.N) CI3.N) C14.N1 C (5, N) CI6.N) CIT.NI
FILE (MVJ

509 03/21/77 0.000 .5663C0E+01 —.900000E—02 •313271E+01 .221485E—02 0. 0. 0.
519 03/21/77 0.000 . 5663 COE-fOl -.900000E-02 •313271E+01 .221485E-02 0. 0. 0.
536 03/23/77 0.000 .5663 COE+01 -.900000E—02 .313271E+01 •221485E—02 0. 0. 0.
545 03/23/77 0.000 .5663CCE+01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
567 03/28/77 0.000 .566300E+01 —.900000E—02 .313271E+01 .221485E-02 0. 0. 0.
574 03/29/77 0.000 .566300E+01 —.900000E-02 •313271E+01 .221485E-02 0. 0. 0.
599 04/01/77 0.000 .566300E*01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
614 04/05/77 0.000 .5663 COE*01 —.900000E—02 •313271E+01 •221485E-02 0. 0. 0.
620 04/06/77 0.000 .5663C0E+01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
634 04/28/77 0.000 -5663OOE+Ol -.900000E-02 •313271E+01 •221485E-02 0. 0. 0.
645 04/28/77 0.000 .5663C0E+01 —.900000E—02 .313271E+01 -221485E-02 0. 0. 0.
658 05/09/77 0.000 .5663OOE+Ol -.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
667 05/10/77 0.000 .5663COE+01 -.900000E-02 .313271E+01 •221485E-02 0. 0. 0.
685 05/11/77 0.000 .5663C0E+01 —.90000QE-02 .313271E+01 .221485E-02 0. 0. 0.
693 05/12/77 0.000 .5663COE+01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
714 05/17/77 0.000 .5663OOE+Ol —. 900000E—02 .313271E+01 .221485E—02 0. 0. 0.
735 05/19/77 0.000 .5663OOE+Ol —.900000E—02 .313271E+01 .221485E-02 0. 0. 0.
758 05/20/77 0.000 .5663COE+01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
774 05/20/77 0.000 .5663G0E+01 -.900000E-02 .313271E+01 .22148SE-02 0. 0. 0.
792 05/23/77 0.000 .5663COE+01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
827 05/25/77 0.000 .5663C0E+01 -.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
838 05/25/77 0.000 .5663OOE+Ol -.900000E-02 •313271E+01 .22148SE-02 0. 0. 0.
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CE-EPRI TMO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 56: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

Ctl.N! C(2iNI C(3,N) C(4,NI C (5. N) C(6.Ni

855 09/20/77 0.000 .5663OOE+Ol —.900000E—02 .3132 71E+01 • 221485E—02 0. 0. 0.
882 09/22/77 0.000 .5663C0E+01 -.900000E-02 .313271E+01 •221485E-02 0. 0. 0.
895 09/29/77 0.000 .5663COE+01 -.900000E-Q2 •313271E+01 .221485E-02 0. 0. 0.
927 10/03/77 0.000 .5663COE+01 —.900000E—02 •313271E+01 .221485E—02 0. 0. 0.
955 10/04/77 0.000 .5663OOE+Ol -•900000E-02 .313271E+01 .2214856-02 0. 0. 0.
968 10/05/77 0.000 .5663OOE+Ol —.900000E-02 .313271E+01 .221485E—02 0. 0. 0.

1000 10/11/77 0.000 .5663C0E+01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
1103 10/14/77 0.000 .5663OOE+Ol —.900000E—02 .313271E+01 .2214856-02 0. 0. 0.
1109 10/20/77 0.000 .5663COE+01 —.900000E—02 .3132 71 E+01 .221485E-02 0. 0. 0.
1131 10/21/77 0.000 .5663OOE+Ol -.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
1146 10/22/77 0.000 .5663COE+01 -.900000E—02 •313271E+01 •221485E-02 0. 0. 0.
1161 10/25/77 0.000 .5663OOE+Ol —.900000E—02 .313271E+01 .221485E-02 0. 0. 0.
1176 10/25/77 0.000 .5663OOE+Ol —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
1182 10/27/77 0.000 .5663COE+01 -.900000E-02 -313271E+01 .2214856-02 0. 0. 0.
1189 10/27/77 0.000 .5663C0E+01 —.90000OE—02 .313271E+01 .221485E-02 0. 0. 0.
1209 10/28/77 0.000 .5663COE+01 —.900000E—02 •313271E+01 .221485E-02 0. 0. 0.
1212 10/28/77 0.000 .566300E+01 —.900000E—02 .313271E+01 .221485E—02 0. 0. 0.
1228 10/31/77 0.000 .5663COE+01 —.900000E—02 .313271E+01 .221485E-02 0. 0. 0.
1241 11/02/77 0.000 .5663COE+01 —. 900000E—02 .313271E+01 .2214856-02 0. 0. 0.
1257 11/03/77 0.000 .5663OOE+Ol —.900000E—02 •313271E+01 .221485E-02 0. 0. 0.
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CE-bPRI INC PEASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 56: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
l MVJ

C (1 > N) C(2,N) CO.N) C(4,N) 05,N) CI6.N) CIT.NI

1272 11/04/77 0.000 .566300E+01 -.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
1292 11/07/77 0.000 .566300E+01 -.900000E-02 .313271E401 •221485E-02 0. 0. 0.
1308 11/09/77 0.000 .5663CCE+01 —.900000E—02 .313271E+01 .221485E-02 0. 0. 0.
1322 11/10/77 0.000 .566300E+01 -.900000E-02 •313271E+01 .221485E-02 0. 0. 0.
1337 11/10/77 0.000 .5663COE+01 -.900000E—02 .313271E*0l .221485E-02 0. 0. 0.
1354 11/14/77 0.000 .566300E+01 —.900000E—02 .313271E«01 • 221485E—02 0. 0. 0.
1364 11/14/77 0.000 .5663COE+01 -.900000E-02 •313271E+01 .221485E-02 0. 0. 0.
1368 11/14/77 0.000 .566300E+01 -.900000E-02 -313271E*01 .221485E-02 0. * 0. 0.
1381 11/16/77 o.ooc .5663C0E401 —.900000E-02 .313271E+01 .221485E—02 0. 0. 0.
1398 11/17/77 o.ooc .5663C0E«01 —.900000E-02 .313271E+01 .221485E-02 0. 0. 0.
1440 11/28/77 0.000 .566300E401 -.900000E-02 .313271E*01 •221485E-02 0. 0. 0.
1455 11/29/77 0.000 .5663 COE*01 -.900000E-02 .313271E401 .221485E-02 0. 0. 0.
1466 11/29/77 0.000 .566300E+01 —.900000E-02 .313271E*01 .221485E-02 0. 0. 0.
1483 12/02/77 0.000 .5663 C0E401 -.900000E-02 .313271E«01 .221485E-02 0. 0. 0.
1502 12/03/77 0.000 .5663 CCE+01 —.900000E-02 •313271E+01 •221485E-02 0. 0. 0.
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CE-EPRI TWO Phase pump performance program 
INSTRUMENT NO. 58: CONVERSION CONSTANT HIST
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CE-EPRI TWU PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 58: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MV)

CU.Nl C ( 2. N) C(3,Ni CI4 «N) C (5 • N) C(6,N)

855 09/20/77 0.000 .5618 COE+01 -.9000008-02 .3143518*01 .224102E—02 0. 0. 0.
882 09/22/77 0.000 .5618C0E+O1 —.900000E—02 .3143518*01 .224102E-02 0. 0. 0.
895 09/29/77 0.000 .5618Q0E*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
927 10/03/77 0.000 .561SOOE«01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
955 10/04/77 0.000 .5618C0E*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
968 10/05/77 0.000 .561800E+01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.

XOOO 10/11/77 0.000 .561800E+01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1103 10/14/77 0.000 .5613008*01 -.9000008-02 .3143518*01 •224102E—02 0. 0. 0.
1109 10/20/77 0.000 .5618008*01 -.9000008-02 .3143518+01 .2241028-02 0. 0. 0.
1131 10/21/77 0.000 .5618008*01 -.9000008-02 .3143518+01 .2241028-02 0. 0. 0.
1144 10/22/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1161 10/25/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1176 10/25/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1182 10/27/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1189 10/27/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1209 10/28/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1212 10/28/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1228 10/31/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1241 11/02/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.
1257 11/03/77 0.000 .5618008*01 -.9000008-02 .3143518*01 .2241028-02 0. 0. 0.

230175



CE-EPRI TWC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 58: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MVI

Cll.NI Cl2.N) Cl 3.NI C(4,N) C(5.N) CI6.N) CIT.NI

1272 11/04/77 0.000 .5618 COE+01 -.900000E-02 .314351E+01 .224102E-02 0. 0. 0.
1292 11/07/77 0.000 .561800E+01 -.900000E-02 •314351E+01 .224102E—02 0. 0. 0.
1308 11/09/77 0.000 .5618COE+01 —.900000E—02 .314351E+01 •224102E-02 0. 0. 0.
1322 11/10/77 0.000 .561800E»01 —.900000E-02 .314351E+01 •224102E-02 0. 0. 0.
1337 11/10/77 0.000 .5618COE+01 —.900000E-02 .314351E+01 .224102E-02 0. 0. 0.
135* 11/14/77 o.ooc .5618C0E+01 —.900000E-02 .314351E+01 .224102E-02 0. 0. 0.
1364 11/14/77 0.000 .5618C0E+01 -.900000E-02 .31435IE+01 •224102E-02 0. 0. 0.
1368 11/14/77 0.000 .561800E+01 -.900000E-02 .314351E+01 .224102E-02 0. 0. 0.
1381 11/16/77 0.000 .561800E+01 -.900000E-02 .314351E+01 .224102E-02 0. 0. 0.
1398 11/17/77 o.ooc .5618C0E+01 -.900000E—02 .314351E+01 .224102E-02 0. 0. 0.
1440 11/28/77 0.000 .5618OOE+Ol —.900000E-O2 .314351E+01 .224102E-02 0. 0. 0.
1455 11/29/77 C.000 .5618COE+01 —.900000E-02 .3143S1E+01 .224102E-02 0. 0. 0.
1466 11/29/77 0.000 .5618COE+01 —.900000E—02 .314351E+01 .224102E-02 0. 0. 0.
1483 12/02/77 0.000 .5618COE+01 —.900000E—02 •314351E+01 .224102E-02 0. 0. 0.
1502 12/03/77 0.000 .5618C0E+C1 —.900000E—02 .314351E+01 .224102E-02 0. 0. 0.

230176



CE-EPRI rw c  PHASE PUMP PERFCKMAfcCE PROGRAM 
INSTRUMENT NO. 5 9 : CONVERSION CONSTANT H IST
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CE-EPRI TWC PHASE PUMP PERFCRMANCE PROGRAM
INSTRUMENT NO. 59: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.M C(2.N) C(3<N 1 C(4,N) CI5.N) Cl6,N>
FILE (MVJ

509 03/21/77 0.000 .436900E+01 -.900000E-02 .313484E+01 •230209E-02 0. 0. 0.
519 03/21/77 0.000 •436900E+01 —.900000E-02 .313484E+01 .230209E-02 0. 0. 0.
536 03/23/77 0.000 .436900E+01 -.900000E-02 .313484E+01 .230209E-02 0. 0. 0.
545 03/23/77 0.000 .4369CCE*Q1 —.900000E-02 •313484E+01 .230209E-02 0. 0. 0.
567 03/28/77 0.000 •436900E+01 —.900000E—02 .313484E+01 .230209E-02 0. 0. 0.
574 03/29/77 0.000 •4369C0E+01 -.900000E-02 .313484E+01 •230209E-02 0. 0. 0.
599 04/01/77 0.000 •4369CCE+01 -.900000E-02 .313464E+01 .230209E-02 0. 0. 0.
6X4 04/05/77 0.000 .436900E«01 —.900000E—02 .313484E+01 .2302096-02 0. 0. 0.
620 04/06/77 0.000 .436900E+01 —.900000E-02 .313484E+01 •230209E-02 0. 0. 0.
634 04/28/77 0.000 .436900E*01 -.900000E-02 .313484E+01 •230209E-02 0. 0. 0.
645 04/28/77 0.000 .4369C0E*01 —.900000E—02 .313484E+01 .230209E-02 0. 0. 0.
658 05/09/77 0.000 .436900E+01 —.900000E—02 .3 13484E+01 .230209E-02 0. 0. 0.
667 05/10/77 0.000 .436900E+01 —.900000E-02 .313484E+01 .2302096-02 0. 0. 0.
685 05/11/77 0.000 .43690CE+01 —•900000E—02 .313484E+01 .2302096-02 0. 0. 0.
693 05/12/77 0.000 .436900E+01 —.900000E—02 .313484E+01 .2302096-02 0. 0. 0.
714 05/17/77 0.000 .4369COE*01 —.900000E—02 .313484E+01 .2302096-02 0. 0. 0.
735 05/19/77 0.000 .436900E+01 —.900000E-02 .3134B4E+01 .230209E-02 0. 0. 0.
758 05/20/77 0.000 .4369C0E+01 —.900000E—02 .313484E+01 .2302096-02 0. 0. 0.
774 05/20/77 0.000 .436900E+01 —.900000E—02 . 313484E+01 .2302096-02 0. 0. 0.
792 05/23/77 0.000 .4369OOE+Ol -.900000E-02 .313484E+01 .2302096-02 0. 0. 0.
827 05/25/77 0.000 .436900E+01 —.900000E-02 .313484E+01 .2302096-02 0. 0. 0.
838 05/25/77 0.000 .4369OOE+Ol —.900000E—02 .3 13484E+01 .2302096-02 0. 0. 0.

230178



CE-EPRI TWO PHASE PUMP PERfORMANCE PROGRAM
INSTRUMENT NO. 59: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CIl.N) C(2.N> CO.N) C(4,N) C151N) C(6,N) CIT.N)

855 09/20/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
882 09/22/77 0.000 .436900E+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
895 09/29/77 0.000 .4369C0E+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
927 10/03/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
955 10/04/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
968 10/05/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.

1000 10/11/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1103 10/14/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1109 10/20/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1131 10/21/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1144 10/22/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1161 10/25/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1176 10/25/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1182 10/27/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1189 10/27/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1209 10/28/77 0.000 .4369006+01 -.9000006-02 .313484E+01 .2302096-02 0. 0. 0.
1212 10/28/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1228 10/31/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1241 11/02/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.
1257 11/03/77 0.000 .4369006+01 -.9000006-02 .3134846+01 .2302096-02 0. 0. 0.

230179



CE-EPRI TMG PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 59: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MVJ

Cl1,N) CI2.NI C (31N i CI4.NI 0(5,Nl 0(6,Nl

12T2 11/04/77 0.000 •4369C0E+01 —.900000E-02 .313484E+01 .230209E-02 0. 0. 0.
1292 11/07/77 0.000 .436900E+01 -.900000E-02 .313484E»01 •230209E-02 0. 0. 0.
1308 11/09/77 0.000 .4369CCE+01 —.900000E—02 .313484E+01 .230209E—02 0. 0. 0.
1322 11/10/77 0.000 .436900E*01 —.900000E-02 .3 13484E + 01 •230209E-02 0. 0. 0.
1337 11/10/77 0.000 .4369C0E+01 -.900000E-02 .313484E+01 .230209E-02 0. 0. 0.
1354 11/14/77 0.000 .4369COE+01 —.900000E—02 .313484E*01 •230209E-02 0. 0. 0.
1364 11/14/77 0.000 •436900E+01 —.900000E-02 .313484E»01 •230209E-02 0. 0. 0.
1368 11/14/77 0.000 . 436900E4-01 —.900000E-02 .313484E+0I .230209E-02 0. 0. 0.
1381 11/16/77 0.000 .436900E+01 -•9C0000E—02 .313484E*01 .230209E-02 0. 0. 0.
1398 11/17/77 0.000 .4369COE*01 -.90000OE—02 .313484E»01 .230209E-02 0. 0. 0.
1440 11/28/77 0.000 .4369C0E+O1 —.900000E—02 .313484E+01 .230209E-02 0. 0. 0.
1455 11/29/77 0.000 .4369C0E+01 -.900000E-02 .313484E+01 •230209E-02 0. 0. 0.
1466 11/29/77 0.000 .4369C0E*01 —.900000E—02 .3I3484E+01 .230209E-02 0. 0. 0.
1483 12/02/77 0.000 •436900E+01 -.900000E-02 .313484E+01 .230209E-02 0. 0. 0.
1502 12/03/77 0.000 .4369C0E+01 -.900000E-02 .313484E401 .230209E—02 0. 0. 0.

230180



C6-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC- 60: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1,N) C(2,N) C(3,N) C(4,N)
FILE (MV)

207 01/20/77 16.050 0. . 204163E* 00 .3148E3E*C1 —•916851E—04
218 01/24/77 16.055 0. •204163E+00 .3148836*01 —.916851E—04
227 01/25/77 16.067 0. •204163E+00 .3148836*01 —.916851E—04
244 01/28/77 16.048 0. .204163E+00 .3148836+01 -.9168516-04
250 01/29/77 16.062 0. .204163E+00 .3148836*01 —.916851E—04
252 01/30/77 15.905 0. .204163E+00 .3148836*01 -.91685 IE-04
257 01/30/77 15.905 0. .204163E+00 .314883E+01 -.9168516-04
261 01/31/77 15.905 0. .204163E* 00 .3148836+01 -.9168516-04
272 01/31/77 16.069 0. .204163E+00 .3148836*01 -.9168516-04
282 02/01/77 16.055 0. •204163E+00 .3148836*01 -.9168516-04
290 02/02/77 16.055 0. .204163E+00 .3148836*01 -.9168516-04
295 02/02/77 16.056 0. .204163E+00 .3148836*01 -.9168516-04
298 02/08/77 16.063 0. .204163E+00 .3148836*01 -.9168516-04
303 02/09/77 15.994 0. .204163E+00 .3148836*01 -.9168516-04
321 02/11/77 15.994 0. .204163E+00 .3148836*01 -.9168516-04
328 02/14/77 16.057 0. .204163E+00 .3148836*01 -.9168516-04
340 02/16/77 16.079 0. •2041638*00 .3148836*01 -.9168516-04
365 02/21/77 16.079 0. .204163E*00 .3148836*01 -.9168516-04
372 02/22/77 16.044 0. .204163E+00 .3148836*01 -.9168516-04
385 02/23/77 16.068 0. .204163E*00 .3148836*01 -.9168516-04
391 03/02/77 15.948 0. .2041636*00 .3148836*01 -.9168516-04
400 03/03/77 16.053 0. .2041636*00 .3148836*01 -.9168516-04
407 03/03/77 16.053 0. .2041636*00 .3148836*01 -.9168516-04
410 03/03/77 16.091 0. .2041636*00 .3148836*01 -.9168516-04
435 03/10/77 16.091 0. .2041636*00 .3148836*01 -.9168516-04
440 03/10/77 16.071 0. .2041636*00 .3148836*01 -.9168516-04
466 03/14/77 16.068 0. .2041636*00 .3148836*01 -.9168516-04
490 03/16/77 16.047 0. .2041636*00 .3148836*01 -.9168516-04
501 03/18/77 16.037 0. .2041636*00 .3148836*01 -.9168516-04

C IS y N )

•338597E—04 
.338597E-04 
•338597E—04 
.338S97E-04 
•338597E—04 
•338597E—04 
•338597E—04 
•338597E—04 
• 338597E—04 
•338597E—04 
•338597E—04 
•338597E—04 
.338597E-04 
•338597E—04 
.338597E-04 
•338597E-04 
.33 85 97E—04 
.338597E—04 
.338597E-04 
.338597E-04 
.338597E-04 
.338597E—04 
•338597E—04 
•338597E—04 
.338597E—04 
.338597E—04 
•338597 E—04 
.338597E—04 
.338597E—04

Cl6,N)

.TOOOOOE*01 

.100000E401 

.100000E+01 

.100000E*01 

.100000E+01 

.100000E+01 

.100000E401 

.100 000E401 

.100000E+01 

.100000E+01 

.IOOOOOEhOI 

. 10000OE+01 

.100000E401 

.100000E 401 

.100000E*01 

.100000E+01 

.100000E+01 
•100000E*0l 
.100000E401 
•100000E401 
.100000E+01 
.100000E *01 
.100000E+01 
. 100Q00E+01 
.100000E+01 
.100000E+01 
.100000E*01 
. 100000E+01 
•100000E+01

C(7,NI

.171000£*00 

.171000E+00 

.171000E*00 

.171GOOE+OO 

.171000E+00 

.171000E+00 

. 171000E+00 
-171000E+CO 
.171000£»00 
.171000E*OC 
•171000E*00 
. 171000E*00 
.171000E+00 
.171000E*CC 
.171000E+00 
.171000£*00 
.171000E+00 
.171000E+00 
.171000E*C0 
.171000E*00 
•171OOOE+OO 
-171OOO£*C0 
•171000E*00 
•171000E*00 
.171OOOE+CO 
.171OOOE^OO 
.171000E*00 
.171OOOE+OO 
.ITIOOOE+CO

230181
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Ce-ERRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 60: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
I MV)

C (1« N) CI2.N) C(3,NJ CI4.N) CI5.N) CI6.N) C<7,N)

855 09/20/77 15.933 0. .204163E*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710006*00
882 09/22/77 16.045 0. .204163E+00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
895 09/29/77 16.057 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710006*00
927 10/03/77 15.920 0. .204163E*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
955 10/04/77 16.042 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
968 10/05/77 16.042 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710006*00

1000 10/11/77 15.906 0. .2041638*00 .3148838*01 —.91685 IE—04 .3385976-04 .1000008*01 .1710008*00
1103 10/14/77 16.030 0. .2041638*00 .3148838*01 -.9168518-04 .338597E-04 .1000006*01 .1710008*00
1109 10/20/77 16.029 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
1131 10/21/77 15.910 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
1144 10/22/77 16.076 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000006*01 .1710008*00
1161 10/25/77 15.896 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
1176 10/25/77 16.091 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 . 100000E *01 .171000E*00
1182 10/27/77 15.913 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
1189 10/27/77 15.913 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
1209 10/28/77 16.074 0. .2041638*00 .3148838*01 —.91685IE—04 .3385976-04 .1000008*01 .1710008*00
1212 10/28/77 16.074 0. .2041638*00 .3148838*01 -.91685 IE-04 .3385978-04 .1000008*01 .1710008*00
1228 10/31/77 15.909 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000006*01 .171000E*00
1241 11/02/77 15.921 0. .2041638*00 .3148838*01 -.9168518-04 .3385978-04 .1000008*01 .1710008*00
1257 11/03/77 16.092 0. .2041638*00 .3148838*01 —.916851E—04 .3385978-04 .1000006*01 .1710006*00



CE-EPRI ThO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 60: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO 
( MV 1

C(1,N> C(2,N) C(3,N) CI4,N) CIS,NJ C(6,N) Cl7,N)

1272 11/04/77 15.903 0. .204163E+00 -314883E401 -.91685 IE-04 .3385978—04 .lOOOOOE+Ol .1710008400
1292 11/07/77 15.910 0. .204163E+00 .314883E4-01 —.916851E—04 . 338597E-04 .100000E*01 .171000E400
1308 11/09/77 16.068 0. .204163E+00 .314883E401 —.916851E—04 •338597E—04 .1000006401 .171C00E4CC
1322 11/10/77 15.906 0. .204163E+ 00 .3 1 48 83E4-01 -.91685 IE-04 .338597E-04 .1000008401 .1710008400
1337 11/10/77 16.082 0. •204163E+00 .314883E+01 — .91685 IE—04 •338597E-04 .1000008401 .171OOOE400
1354 11/14/77 15.915 0. .204163E+00 .314883E401 —.916851E—04 .338597E-04 .1000008401 .1710008400
1364 11/14/77 15.915 0. .20416 3E 4-00 .314883E*01 -.916851E—04 • 33 8597E— 04 .1000008401 .1710008400
1368 11/14/77 16.045 0. -204163E+00 .314883E401 -.91685 IE-04 .338597E—04 .1000008401 .17100084OC
1381 11/16/77 16.055 0. .204163E+00 .314883E401 —.91685 IE—04 .338597E-04 .1000008401 .1710008400
1398 11/17/77 16.059 0. .204163E+00 -314883E401 -.91685 IE-04 .3385978—04 .1000008401 .1710008400
1440 11/28/77 15.918 0. .204163E+00 .314883E+01 -.916851E-04 .330597E-04 .1000008401 .1710008400
1455 11/29/77 16.039 0. .204163E 4-00 .3I4883E+01 —.91685 IE—04 .338597E-04 .1000008401 .1710008400
1466 11/29/77 16.039 0. . 204163E4-00 .314883E+01 -.916851E-04 .338597E—04 .1000008401 .1710008400
1483 12/02/77 15.924 0. . 204163E 4-00 .314883E+01 -.91685 IE-04 •338597E-04 .100000E401 .1710008400
1502 12/03/77 16.017 0. .204163E4-00 .314883E401 -.916851E-04 .3385978-04 .1000008401 .1710008400



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 61: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1,M C(2,N) C(3,N) CI 4> N) CI5.N) Cl 6.N) C< 7,N>
FILE (MV)

207 01/20/77 15.744 0. —. 580747E—02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
218 01/24/77 15.767 0. -.580747E-02 •156941E*0C -.4400036-06 .1321336-05 .1000006*01 .1215006-01
227 01/25/77 15.785 0. —.580747E-02 .156941E*00 -.4400036-06 . 1321336—05 .1000006*01 .1215006-01
244 01/28/77 15.800 0. -.580747E-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
2S0 01/29/77 15.748 0. -.580747E-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
252 01/30/77 15.712 0. -.580747E-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
257 01/30/77 15.712 0. —•580747E-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
261 01/31/77 15.745 0. —. 580747E—02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
272 01/31/77 15.744 0. -.580747E-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
282 02/01/77 15.815 0. —.580747E—02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
290 02/02/77 15.815 0. -. 580747E-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
295 02/02/77 15.329 0. -.580747E-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
298 02/08/77 15.691 0. —.580747E—02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
303 02/09/77 15.687 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
321 02/11/77 15.687 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
328 02/14/77 15.523 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
340 02/16/77 15.569 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
365 02/21/77 15.569 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
372 02/22/77 15.621 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
385 02/23/77 15.631 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
391 03/02/77 15.554 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
400 03/03/77 15.598 0. —.580747E—02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
407 03/03/77 15.598 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
410 03/03/77 15.308 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
435 03/10/77 15.575 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
440 03/10/77 15.559 0. -.5807476-02 .1569416*00 -.4400036-06 . 1321336-05 .1000006*01 .1215006-01
466 03/14/77 15.508 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
490 03/16/77 15.496 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01
501 03/18/77 15.563 0. -.5807476-02 .1569416*00 -.4400036-06 .1321336-05 .1000006*01 .1215006-01



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 61: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.N) C(2,M C(3,N) C(4,N)
FILE 1 MV I

509 03/21/77 15.528 0. —. 580747E— 02 .1569416*00 -.4400036-06
519 03/21/77 15.456 0. -.5807*76-02 .1569*16*00 -.4*00036-06
536 03/23/77 15.508 0. -.5807476-02 .1569416*00 -.4*00036-06
5*5 03/23/77 15.556 0. -.5807*76-02 .1569*16*00 -.4400036-06
567 03/28/77 15.5*7 0. -.5807476-02 .1569*16*00 -.4400036-06
57* 03/29/77 15.535 0. -.5807476-02 .1569*16*00 -.4*00036-06
599 0*/01/77 15.*92 0. -.5807476-02 .1569*16*00 -.4*00036-06
61* 0A/05/77 15.558 0. -.5807*76-02 .1569*16*00 -.4*00036-06
620 0*/06/77 15.557 0. -.5807*76-02 .1569*16*00 -.4400036-06
63* OA/28/77 15.*91 0. -.5807*76-02 .1569*16*00 -.4400036-06
6*5 0*/28/77 15.487 0. -.5807*76-02 .1569*16*00 -.4*00036-06
658 05/09/77 15.436 0. -.5807*76-02 .1569*16*00 -.4*00036-06
667 05/10/77 15.45* 0. -.5807*76-02 .1569*16*00 -.4*00036-06
685 05/11/77 15.497 0. -.5807476-02 .1569*16*00 -.*400036-06
693 05/12/77 15.5*3 0. -.5807*76-02 .1569*16*00 -.4*00036-06
71* 05/17/77 15.476 0. —.580747E—02 .1569*16*00 -.4*00036-06
735 05/19/77 15.470 0. -.5807*76-02 .1569*16*00 -.4*00036-06
758 05/20/77 15.452 0. -.5807*76-02 .1569*16*00 -.4*00036-06
77* 05/20/77 15.495 0. -.5807*76-02 .1569*16*00 -.4*00036-06
792 05/23/77 15.479 0. -.5807*76-02 .1569*16*00 -.4400036-06
827 05/25/77 15.439 0. -.5807*76-02 .1569*16*00 -.4*00036-06
838 05/25/77 15.471 0. -.5807*76-02 .1569*16*00 -.4*00036-06

CIS.NI Cl7»N1C(6,N)

.I32I33E—05 
•132133E—05 
.I32133E-05 
.132133E—05 
•132133E-05 
.I32133E—OS 
.132133E-05 
. 132133E-0S 
.X32133E-05
• 132133E-05 
•132133E—05 
•132133E-05 
.132I33E-05
• 132133E-Q5 
.132133E-05 
.132I33E-05
• 132133E-05 
.132133E—US 
.132133E-05 
•1321336—OS 
•132133E-05 
.1321336-05

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 

.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006 *01

.1215006-01 

.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006—Cl 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01 
.1215006-01

230186



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 61: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
l MV 1

Cd.Nt C 1 2, N) C(3.N) C (4 f N) C 15,N) C(6,N) C(7,N)

855 09/20/77 15.352 0. —.580747E—02 •156941E*00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
882 09/22/77 15.255 0. -. 580747E—02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
895 09/29/77 15.525 0. —.580747E—02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
927 10/03/77 15.423 0. —.580747E—02 .156941E+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
955 10/04/77 15.452 0. —.580747E-02 .156941E+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
968 10/05/77 15.655 0. -. 58 0747E—02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01

1000 10/11/77 15.575 0. —.580747E-02 .1569416+00 -.4400036-06 .1321336-05 .1000006 +01 .1215006-01
1103 10/14/77 15.608 0. -. 580747E-02 .1569416+00 -.4400036-06 .1321336-05 .1000006 +01 .1215006-01
1109 10/20/77 15.584 0. —.580747E-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1131 10/21/77 15.544 0. —. 580747E—02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1144 10/22/77 15.593 0. —.580747E—02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1161 10/25/77 15.544 0. —. 580747E-02 .156941E+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1176 10/25/77 15.597 0. -.580747E-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1182 10/27/77 15.432 0. -.580747E-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1189 10/27/77 15.432 0. -.5807476-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1209 10/28/77 15.521 0. -.5807476-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1212 10/28/77 15.521 0. -.5807476-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
IZ2B 10/31/77 15.618 0. -.5807476-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1241 11/02/77 15.599 0. -.5807476-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01
1257 11/03/77 15.544 0. -.5807476-02 .1569416+00 -.4400036-06 .1321336-05 .1000006+01 .1215006-01



CE-EPKI TKC PHASE PUHP PEHFCPHANCE PROGRAM
INSTRUMENT NO. 61: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

C (1>N i C(2> Nl C(3,Ni C(4,N> C(5iNI C( 6.N) C(7,Ni

1272 11/04/77 15.288 0. -.580747E-02 •156941E+00 -.440003E-06 .132133E-05 .lOOOOOE^Ol .121500E-01
1292 11/07/77 15.870 0. -. 580747E-02 .156941E+00 —.440003E-06 .132133 E—05 .100000E+01 .121500E—01
1308 11/09/77 15.877 0. -.580747E-02 . 156941E*00 -.440003E-06 .132133E—05 .100000E+01 .121500E-Ol
1322 11/10/77 15.524 0. —.580747E—02 .156941E400 -.440003E-06 . 132133E—05 . 100 000E +01 .121500E—Cl
1337 11/10/77 15.628 0. -.580747E-02 •156941E*00 —.440003E—06 .132133E-05 .10000OE+01 .121500E-01
1356 11/14/77 15.590 0. -.580747E-02 .I56941E+00 ~.440003E—06 •132133E-05 .100000E+01 .121500E—01
1364 11/14/77 15.590 0. —.580747E—02 .156941E+00 —•440003E—06 •132133E—05 .100000E+01 .121500E-01
1368 11/14/77 15.648 0. —•580747E—02 . 156941E*00 —.440003E—06 • 132133E—05 .100000E+01 .121500E-01
1381 11/16/77 15.664 0. —.580747E-02 .156941E+00 —.440003E-06 • 132133E-05 . 100 00 OE +01 •121500E-C1
1398 11/17/77 15.649 0. —.580747E-02 -156941E+00 —•440003E—06 .132133E-05 .100000E+01 .121500E-01
1440 11/28/77 15.65C 0. —.580747E-02 -156941E+00 —.440003E—06 •132133E-05 .100000E+01 .121500E-C1
1455 11/29/77 15.794 0. —.58C747E-02 .156941E*00 ~. 440003 E—06 .132133E-05 . 100000E +01 .121500E-Cl
1466 11/29/77 15.794 0. -.580747E—02 .156941E*00 ~.440003E—06 .132133E-05 .100000E+01 .121500E-01
1483 12/02/77 15.686 0. —.580747E-02 .156941E*00 -.440003E-06 .132133E—05 . 100000E +01 .121500E—C1
1502 12/03/77 15.744 0. -.580747E-02 .156941E+00 -.440003E-06 .132133E-05 .100000E+01 .121500E-01



CE-EPRI TWO PHASE PUHP PERfORHANCE PROGRAM
INSTRUMENT NC. 62: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1,N) C(2.N) C(3,N) C(4tN) C (51NJ U6.N) C(7,N1
FILE (MV)

207 01/20/77 15.766 . 1000 00E+01 . 198211E-01 .315142E+01 .5837476-04 . 338294E—04 .1OOOOOE+Ol .1440006+00
218 01/24/77 15.760 .1OOOOOE+Ol .19821IE—01 .3151426+01 .583747E—04 .338294E—04 .1000006+01 .1440006+00
227 01/25/77 15.746 .100000E+01 . 19821 IE—01 .315142E+01 .5837476-04 .3382946-04 .1000006+01 .144000E+CC
244 01/28/77 15.762 .1OOOOOE+Ol .19821IE-01 .315142E+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
250 01/29/77 15.76C .100000E+01 .198211E—01 .3151426+01 .5837476-04 .338294E—04 .1000006+01 .1440006+00
252 01/30/77 15.761 .lOOOGOE+Ol .19821IE-01 .315142E+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
257 01/30/77 15.761 .lOOOCOE+Ol .196211E-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
261 01/31/77 15.761 .100000E+01 .1982116-01 .3151426+01 .583 74 76-04 .3382946-04 .1000006+01 .1440006+00
272 01/31/77 15.658 .1OOOOOE+Ol .1982116-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .144QOOE+CO
282 02/01/77 15.668 .100000E+01 . 19821 IE—01 .3151426+01 .5837476-04 •338294E—04 .1000006+01 .144000E+00
240 02/02/77 15.668 .1OOOOOE+Ol .198211E-01 .315142E+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
295 02/02/77 15.682 .lOOOCOE+Ol .1982116-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 •144000E+00
298 02/08/77 15.666 .100000E+01 .198211E-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
303 02/09/77 15.673 .lOOOCOE+Ol .19821IE-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
321 02/11/77 15.673 .100000E+01 .1982116-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
328 02/14/77 15.672 .1OOOOOE+Ol .1982116-01 -3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
340 02/16/77 15.682 .100000E+Q1 .1982116-01 .315142E+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
365 02/21/77 15.682 •100000E+01 .1982116-01 .315142E+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
372 02/22/77 15.669 .lOOOGOE+Ol .19821IE-01 .3151426+01 .583747E—04 .3382946-04 .1000006+01 .144000E+00
385 02/23/77 15.687 .100000E+01 .1982116-01 .315142E+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
391 03/02/77 15.655 .1OOOOOE+Ol .19821IE-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
400 03/03/77 15.674 .100000E+01 .1982116-01 .3151426+01 .5837476-04 .3382946-04 .1OOOOOE+Ol .144000E+00
407 03/03/77 15.674 .1OOOOOE+Ol .1982116-01 .3151426+01 .5837476-04 .3382946-04 . 1 OOOOOE+Ol .144000E+00
410 03/03/77 15.695 .100000E+01 .19821IE—01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
435 03/10/77 15.668 .1OOOOOE+Ol .1982116-01 .3151426+01 .5837476-04 •338294E—04 .1000006+01 .1440006+00
440 03/10/77 15.926 .100000E+01 .19B211E-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 •144000E+00
466 03/14/77 16.550 .100000E+01 .1982116-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
490 03/16/77 16.650 .1OOOOOE+Ol .19821IE-01 .3151426+01 .583747E—04 .3382946-04 .1000006+01 .1440006+00
501 03/18/77 15.666 •lOOOOOE+Ol .19821 IE-01 .3151426+01 .5837476-04 .3382946-04 .1000006+01 .1440006+00
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 62: CONVERSION CONSTANT HISTORY

ZERO
FIL6

DATE Z6RQ
(MV)

C(I,N) C(2.N) CI3.N) C(4.N)

855 09/20/77 15.633 .1000006+01 .1982116-01 .3151426+01 .5837476-04
882 09/22/77 15.667 .1000006+01 .1982116-01 .3151426+01 .5837476-04
895 09/29/77 15.653 .1000006+01 .1982116-01 .3151426+01 .5837476-04
927 10/03/77 15.641 .1000006+01 .1982116-01 .3151426+01 .5837476-04
955 10/04/77 15.660 .1000006+01 .1982116-01 .3151426+01 .5837476-04
968 10/05/77 15.652 .1000006+01 .1982116-01 .3151426+01 .5837476-04

1000 10/11/77 15.717 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1103 10/14/77 15.66C .1000006+01 .1982116-01 .3151426+01 .5837476-04
1109 10/20/77 15.661 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1131 10/21/77 15.807 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1144 10/22/77 -.006 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1161 10/25/77 -.014 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1176 10/25/77 -.002 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1182 10/27/77 -.005 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1189 10/27/77 -.005 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1209 l0/28/77 -.011 .1000006+01 .1962116-01 .3151426+01 .5837476-04
1212 10/28/77 -.011 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1228 10/31/77 -.003 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1241 11/02/77 -.003 .1000006+01 .1982116-01 .3151426+01 .5837476-04
1257 11/03/77 -.012 .1000006+01 .1982116-01 .3151426+01 .5837476-04

C(5« N ) U6,N) C( 7,N)

.338294E—04 
• 33 8294E—04 
•338294E—04 
.3382946-04 
.338294E—04 
•338294E—04 
.3382946-04 
.338294E—04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04 
.3382946-04

.100 0006 «01 

.1000006+01 

.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01 
.1000006+01

.1440006+00 

.1440006+00 

.1440006+00 

.1440006+00 

.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00 
.1440006+00
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CE-EPRI TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 64: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(l.N) C (2 • N) C(3«N) CU.N) C (5. iV ) C<6.N) C( 7,NJ
FILE (MV)

207 01/20/77 15.932 .6Q00C0E+01 —•171C52E-01 .2348166*02 .1758726—03 0. 0. .9000006-01
216 01/24/77 15.974 .600000E+01 —.171052E-01 .2348166*02 •175872E—03 0. 0. .9000006-01
227 01/25/77 15.916 .6000GGE+01 -.171052E—01 .2348166*02 .1758726-03 0. 0. .9000006-01
244 01/28/77 16.446 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
250 01/29/77 15.912 .600000E+01 -. 1710526-01 -2348166*02 .1758726-03 0. 0. .9000006-01
252 01/30/77 0.000 .6000006*01 -.5783896*01 .2290106*02 .1140566-01 0. 0. .5219666*01
257 01/30/77 0.000 .6000006*01 -.5783896*01 .2290106*02 .1140566-01 0. 0. .5219666*01
261 01/31/77 0.000 .600000E+01 -.5783896*01 .2290106*02 .1140566-01 0. 0. .5219666*01
272 01/31/77 15.913 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
282 02/01/77 15.915 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
290 02/02/77 15.915 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
295 02/02/77 16.115 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
298 02/08/77 15.932 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
303 02/09/77 15.903 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
321 02/11/77 15.903 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
328 02/14/77 15.931 .6000006*01 -.1710526-0. .2348166*02 .1758726-03 0. 0. .9000006-01
340 02/16/77 15.901 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
365 02/21/77 15.901 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
372 02/22/77 15.901 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
385 02/23/77 15.901 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
391 03/02/77 15.984 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
400 03/03/77 15.993 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
407 03/03/77 15.993 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
410 03/03/77 15.993 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
435 03/10/77 15.993 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
440 03/10/77 16.023 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
466 03/14/77 16.051 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
490 03/16/77 16.015 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
501 03/18/77 16.000 •600000E*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01



CE-EPRI TWO PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 64: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(1>Nl C(2<Nl CI3.N) CI4.NI C(5,NI CI6.NI C(7,N)
FILE (MVi

509 03/21/77 16.011 .6000C0E+01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
519 03/21/77 16.01C .6000CQE+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
536 03/23/77 16.001 •60C0CCE*01 —.171C52E—01 .2348166*02 .1758726-03 0. 0. .9000006-01
545 03/23/77 16.011 .600000E+01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
56T 03/28/77 16.048 .6000006*01 -•171052E—01 .2348166*02 .1758726-03 0. 0. .9000006-01
574 03/29/77 16.052 .6000006*01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
599 04/01/77 15.956 .6000006+01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .5000006-01
614 04/05/77 16.009 .6000006*01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
620 04/06/77 15.991 .6000CCE+01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
634 04/28/77 16.088 .6000006*01 -.17I052E—01 .2348166*02 .1758726-03 0. 0. .9000006-01
645 04/28/77 16.030 .6000C0E+01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
658 05/09/77 16.093 .6000006*01 —.171052E—01 .2348166*02 .1758726-03 0. 0. .9000006-01
667 05/10/77 16.061 .6000006*01 —.171052E—01 .2348166*02 .1758726-03 0. 0. .9000006-01
685 05/11/77 16.012 •6000C0E+01 -. 171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
693 05/12/77 15.999 .6000006*01 —. 171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
714 05/17/77 49.931 .6000006*01 —.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
735 05/19/77 16.071 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
758 05/20/77 16.035 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
774 05/20/77 54.844 .600000E*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
792 05/23/77 16.095 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
827 05/25/77 16.121 .6000006*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
838 05/25/77 16.091 •600000E*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 64: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CC1>N) C(2>N) C (3>N) CU.N) CI5.N) U6,N) C(7.N)

B55 09/20/77 16.091 .600000E+01 —.171052E-01 .2348166*02 •175872E-03 0. 0. .9000006-01
882 09/22/77 50.680 .600000E+01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
895 09/29/77 16.000 .600000E+01 —. 171052E—01 .2348166*02 .1758726-03 0. 0. .9000006-01
92? 10/03/77 16.115 .600000E+01 -.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
955 10/04/77 16.104 .600000E+01 —.171052E-01 .2348166*02 .1758726-03 0. 0. .9000006-01
968 10/05/77 16.104 .600000E+01 -.1710526-01 .234816E*02 .1758726-03 0. 0. .9000006-01

1000 10/11/77 16.104 .600000E+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1103 10/14/77 16.104 .600000E+01 -.1710526-01 .2348166*02 .175872E-03 0. 0. .9000006-01
1109 10/20/77 16.104 .600000E+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1131 10/21/77 16.118 .600000E+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1144 10/22/77 16.063 .600000E+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1161 10/25/77 16.190 .600000E*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1176 10/25/77 16.078 .6000C0E«01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1182 10/27/77 16.236 .600000E+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1189 10/27/77 16.236 •600000E+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1209 10/28/77 16.094 .600000E*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1212 10/28/77 16.094 .600000E*01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1228 10/31/77 16.079 .600000E+01 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1241 11/02/77 16.064 .600000E401 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01
1257 11/03/77 16.058 .6000C0E401 -.1710526-01 .2348166*02 .1758726-03 0. 0. .9000006-01



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 64: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MVI

C( UN) C12tN) C(3 >NI CU.N) C (5.N 1 C(6.N) C(7.N)

1272 11/04/77 16.252 •60C000E+01 -.171052E-01 .234816E+02 • 17587 2E—03 0. 0. .9000006-01
1292 11/07/77 16.094 .6000C0E+01 —.171052E-01 .234816E+02 .1758726-03 0. 0. .900000E-01
1308 11/09/77 16.092 .6000COE+01 -.171052E—01 .234816E+02 .1758726-03 0. 0. .900000E—01
1322 11/10/77 16.133 .6QQOCOE+01 -.171Q52E-01 •234816E+02 .175872E—03 0. 0. .900000E-01
1337 11/10/77 16.157 •600000E+01 -.171052E—01 .234816E+02 .175872E-03 0. 0. .900000E-01
1354 11/14/77 16.136 .6000C0E+01 -.171052E—01 .234816E+02 .175872E-03 0. 0. .900C00E—01
1364 11/14/77 16.138 .6000006401 —.171052E-01 •2348166+02 .175872E-03 0. 0. .9000006-01
1368 11/14/77 16.031 .6OOOOOE+Ol -.171052E-01 •234816E+02 •175872E—03 0. 0. .900000E—01
1381 11/16/77 51.118 .600000E+01 -. 171052E—01 .234816E+02 .175872E—03 0. 0. .900000E-01
1398 11/17/77 16.046 .600000E+01 —. 171052E—01 .234816E+02 .175872E-03 0. 0. •9000006—01
1440 11/28/77 16.121 .600000E+01 -. 171052E—01 .234816E+02 . 175872E—03 0. 0. .900000E-01
1455 11/29/77 16.087 •600000E+01 -. 171052E-01 .2348166+02 .175872E-03 0. 0. .9000006-01
1466 11/29/77 16.087 .600000E+01 —.171052E—01 .234816E+02 •175872E-03 0. 0. .5000006-01
1483 12/02/77 16.027 .600000E+01 -.171052E-01 .234816E+02 . 175872E-03 0. 0. .900000E-01
1502 12/03/77 15.987 .600000E+01 -.171052E—01 .234816E+02 .175872E-03 0. 0. .9000006-01



CE-fcPRI TWO PHASE PUMP PEBFCRMANCE PROGRAM
INSTRUMENT NO. 65: CCNVERSICN CONSTANT HISTORY

ZERO DATE ZERO CU.N) C1 2« N J
FILE (MVI

207 01/20/77 15.614 0. .171399E+00
218 01/24/77 15.38C 0. .1713996+00
227 01/25/77 15.327 0. .1713996+00
244 01/28/77 15.734 0. •171399E+00
250 01/29/77 15.203 0. .1713996+00
252 01/30/77 15.643 0. .1713996+00
257 01/30/77 15.643 0. .1713996+00
261 01/31/77 15.287 0. .1713996+00
272 01/31/77 15.197 0. .171399E+00
282 02/01/77 15.434 0. .1713996+00
290 02/02/77 15.434 0. .1713996+00
295 02/02/77 15.263 0. .1713996+00
298 02/08/77 15.467 0. .1713996+00
303 02/09/77 15.269 0. .1713996+00
321 02/11/77 15.269 0. .1713996+00
328 02/14/77 15.331 0. .1713996+00
340 02/16/77 15.249 0. .1713996+00
365 02/21/77 15.249 0. .1713996+00
372 02/22/77 15.443 0. .1713996+00
385 02/23/77 15.189 0. .1713996+00
391 03/02/77 15.545 0. .1713996+00
400 03/03/77 15.205 0. .1713996+00
407 03/03/77 15.205 0. .1713996+00
410 03/03/77 15.115 0. .1713996+00
435 03/10/77 15.191 0. .1713996+00
440 03/10/77 15.187 0. .1713996+00
466 03/14/77 15.338 0. .1713996+00
490 03/16/77 15.257 0. .1713996+00

501 03/18/77 15.195 0. .1713996+00

CI3.NJ C(4,NJ CI5fN) C(6,Ni

.232378fc*02 .380077E-02 0. 0. 

.2323786+02 .380077E-02 0. 0. 
•232378E+02 .380077E-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2223786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786*02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323766+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0. 
.2323786+02 .3800776-02 0. 0.

C( 7tNI

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00

.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
.2025006+00
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CE-EPRI TUG PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NQ. 65: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MV)

CU ,N) CI2.NI CI3.N) CI4.N)

B55 09/20/77 15.794 0. .171399E+00 •232378E+02 •380077E-02 0.
882 09/22/77 15.573 0. .171399E+00 .232378E+02 .3800776-02 0.
895 09/29/77 15.552 0. .171399E+00 •232378E+02 •380077E-02 0.
927 10/03/77 15.745 0. .171399E+00 .2323786+02 •380077E—02 0.
955 10/04/77 15.691 0. .171399E*00 .232378E+02 .3B0077E—02 0.
968 10/05/77 15.471 0. .171399E+00 .232378E+02 .380077E—02 0.

1000 10/11/77 15.831 0. .171399E«4)0 •232378E+02 .380077E-02 0.
1103 10/14/77 15.657 0. •171399E*00 •232378E+02 .380077E—02 0.
1109 10/20/77 15.689 0. .171399E+00 .23237BE+02 .380077E—02 0.
1131 10/21/77 15.763 0. •171399E+00 .232378E+02 .380077E—02 0.
1164 10/22/77 15.468 0. .171399E+00 •232378E+02 •3B0077E-02 0.
1161 10/25/77 15.898 0. •171399E+00 •232378E+02 .380077E-02 0.
1176 10/25/77 15.419 0. .171399E+00 .23237BE+02 .380077E—02 0.

1182 10/27/77 15.845 0. .171399E+00 .232378E+02 •380077E—02 0.
1189 10/27/77 15.845 0. .171399E+00 •232378E+02 •380077E-02 0.
1209 10/28/77 15.480 0. •171399E+00 •232378E+02 .380077E-02 0.

1212 10/28/77 15.480 0. .17I399E+00 .23237BE+02 .380077E-02 0.

1228 10/31/77 15.991 0. .171399E+00 .23237BE+02 .380077E—02 0.

1241 11/02/77 15.737 0. • 171399E4-00 . 232378E+02 •380077E-02 0.

1257 11/03/77 15.403 0. .171399E+00 •232378E+02 .380077E-02 0.

C(6,N) CI7.N)

0. .2025006+00

0. .202500E+00
0. •202500E+00
0. •202500E+00
0. .202500E+00

0. .202500E+00
0. .202500E+00
0. •202500E+00
0. .2025006+00
0. •202500E+00
0. •202500E+00
0. .202500E+00
0. .2Q2500E+00
0. .202 500 E+00
0. •202500E+00
0. •202500E+00
0. .202500E+00
0. .202500E+G0
0. .202500E+00

0. .202500E+00

230199



CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NC. 65: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MVJ

CU.N) C(2,N) COtNJ CI4»N J C(5,N) C( 6>N) C(7.NI

1272 11/04/77 15.893 0. .171399E+00 .232378E+02 .380077E—02 0. 0. .202500E4C0
1292 11/07/77 15.848 0. .171399E+00 .232378E+02 •380077E-02 0. 0. .202500E4CO
1308 11/09/77 15.505 0. .171399E+00 •232378E+02 •380077E-02 0. 0. .202500E4C0

1322 11/10/77 15.811 0. .171399E+00 .2323786^02 .380077E-02 0. 0. .2025006400

1337 11/10/77 15.518 0. .171399E+00 .232378E+02 .3800776-02 0. 0. .202500E400
1354 11/14/77 15.996 0. .171399E+00 .23237864-02 •380077E-02 0. 0. .2025006400

1364 11/14/77 15.996 0. .171399E»00 .23237864-02 .380077E—02 0. 0. .2025006400
1368 11/14/77 15.588 0. .171399E+00 .2323786402 .3800776-02 0. 0. .2025006400
1381 11/16/77 15.575 0. .171399E*00 .2323786402 .380077E-02 0. 0. .2025006400

1398 11/17/77 15.622 0. • 171399E*00 .2323786402 •380077E—02 0. 0. .2025006400

1440 11/28/77 15.872 0. •171399E+00 .232378E402 .380077E—02 0. 0. .2025006400

1455 11/29/77 15.607 0. .171399E+00 .232378E402 •380077E-02 0. 0. .2025006400

1466 11/29/77 15.607 0. .171399E+00 .2323786402 .380077E-02 0. 0. .2025006400

1483 12/02/77 15.825 c. •171399E+00 .232378E402 .3800776-02 0. 0. .2025006400
1502 12/03/77 15.722 0. .171399E«-00 •232378E402 .3800776-02 0. 0. .2025006400
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INSTRUMENT NO. 66: CONVERSION CONSTANT HISTOI

C i7 ,N I
O

O
O

O
O

O
O

O
O

Q
O

O
C

J
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

p
o

o
o

o
o
o

o
o

o
o
o

o
u

o
o
o

o
o

o
(
J
o

o
o

o
o
o

o
a

O

u
jL

U
u

iu
jL

u
u

ja
iu

u
u

u
iu

u
ju

ja
tu

ik
u

u
ju

iL
U

U
J
U

iiu
u

ja
ju

ju
ju

ju
ju

J
k
iJ

O
»

O
'>

0
t0

>
0
k

9
>

9
>

O
*0
‘
9
*
<

*
0
»
O

O
O

O
O

O
Q

O
O

Q
Q

O
Q

Q
O

Q
Q

m
m

m
m

m
m

m
m

m
m

f
«
>
ii>

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

f«
.r|M

>
N

*
r*

^
ri-

N
r
*
«
r
*
-
f
*
>

h
<

p
M

-
o

o
o

o
o

o
Q

O
o

o
o

o
o

o
o

a
o

0
0

0
0

0
0

0
0

0
0

0
0

N
<

v
jrg

fM
*
M

«
N

e
M

rg
fs

4
M

N
N

e
g

M
«

M
rv

«
N

*

C I6 .N )

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
Q

O
Q

p
O

p
O

O
O

O
p
O

O
O

o
ju

ju
jL

u
a

ju
jL

U
u

ju
u

a
ju

ju
jL

ija
ju

J
u

jiiiu
ju

ja
jL

U
iu

^
iiju

ju
g

u
ja

ja
i

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O

o
aa§o

§§88§8§o
o

o
S

8o
S

o
§o

o
o

S
o

§S
o

zu>u

O
P

O
O

O
O

O
O

o
O

O
O

O
O

O
O

O

J
jiL

iL
iL

liJ
ju

jliJ
jiljiljiJ

ju
jiijiiili

N
N

N
N

N
N

N
N

N
N

N
M

N
N

N
N

N

Q
ooodoooodod

o|M»

*
*
*
*
*
'r
«

«
'*

*
*
,
*

,*
'«
,
♦
*

,*
,*

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O

i
L

i
L

i
i
i
i
i
L

a
j
i
i
i
i
i
i
i
i
m

X
 

^

z 
o

s

+
 +

'*
4
'*

'*
'*

'*
 +

 '+ +
 '*

'*
'*

'*
 +

 +

o a o a o o a o o o a a | | | l 
| 1 1 1 t l 1 1 1 I 1 1 1

ouo 
z

U
J 

u
>

O
O

O
O

O
O

O
O

O
Q

P
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O

U
iO

iU
J
U

J
U

iU
IIU

U
J
U

J
U

jL
U

U
4
U

iU
J
U

J
U

iU
J
U

J
U

J
U

iU
J
lU

U
4
a
J
ttl4

J
U

IU
J
U

J

o
 

«—
o

 
z

• 
eg

a
 

—
z

 
a

H-

O
O

O
O

O
O

O
O

O
O

O
O

pH
^«-<*H

W
«»4H

M
*-«"<

p^*4*H
'^»-4M

p^
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

U
J
U

jU
J
U

tU
iU

J
O

J
U

J
a
ilU

J
U

J
U

iU
J
L
U

iL
tL

lL
u
J
lL

u
J
ltjU

IU
J
iL

u
ilL

u
iU

ilL
s
O

'S
«
'C

'0
^
<

>
'0

4
>

o
O

'O
u
>

iA
iA

to
u
>

in
m

in
tf>

iA
U

>
iA

u
>
ln

iA
iA

in
m

r
r
K

n
*
>

m
m

<
n
m

^
m

m
^
o
a
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o

^
p
4
^

Hg
M

-
g
^
M

H
«
4

^
4

H
M

r
*
h

>
h
*
h

R
p

*
h

*
r
*
r
»
i>

a
r
«
^
K

h
»
f
*
N

^
r
»

rg
<

N
N

e
g
e
g
fN

(>
lf|>

i<
N

C
M

rg
(^

o
O

k
O
l

c
^
O

*<
T
t
9
0
0
0

%
(
^
9

>
(
^
c
r
O

(
^
9

u
>

i^
(A

iA
tf>

tf>
iA

(A
tf>

tf>
i^

iA
Q

O
a
o
a
O

G
D

o
o
o
o
a
o
flo

a
B

O
flO

O
<

D
a
o
a
)flO

4
4

4
4
4

4
4

4
4

4
4

4
'6

'Q
'Q

'4
1
i'Q

'Q
'0

'Q
'0

'Q
'G

'Q
'Q

'0
>Q

'Q
'0

zS
 

z
z

 
+

O
O

O
O

Q
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
p
O

O
O

O
O

O
O

u
ju

ju
iu

ju
J
u

ju
g

u
jL

U
U

J
iu

u
ju

ju
jiU

u
iU

J
U

J
U

iU
iu

ju
J
U

ia
iU

J
u

ju
J
U

J
U

j
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

o

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 11 11 
i 

i 
i 

* 
i 

* 
i 

i 
* 

i 111 
i

ZERO
(MV)

9
t<

s
jr»

o
e

rt0
»

&
*
«

o
*
4

’«
t»

r<"
'r*

o
rN

r>
j*

>
fflr»

O
'O

«
fN

u
>

*
rg

a
Q

(
M

^
iN

.
r
^
c
o
^
^
o
f
lD

O
o
m

^
^
m

*
t
*
o
o
m

t
f
>

o
^
4
,
0

’O
K

fls
o
r
«

0
N

C
0
O

(a
c
0
fl0

0
0
O

C
0
9
s
O

r
a-
N

(
N

r
M

r
M

N
N

N
M

(
V

N
N

N
N

N
N

N
fN

• 
#
•
•
•
«
•
•
•
•
#
»
•
•
•
•
•
•
•
•
•
•
•
•
•
«
•
#
•

tn
tfttftifttftiA

irk
iA

iftm
tn

tftc
o
a
Q

c
O

flo
c
D

flo
c
o
c
o
a
n
G

D
O

C
O

a
D

O
c
o
a
o

DATE

^
^
r
^
r
-
r
-
*
f
*
-
h
.
r
^
N

r
-
f
*
h
.
h
-
f
^
h
-
p
*
f
»
h
-
h
-
r
-
r
-
K

r
-
f
*
r
^
N

f
-
h
-
r
«
»

's
«
^

V
V

,S
*S

<
X

n,^
V

S
nV

W
S

.V
V

s
X

s»
V

^
K

,W
V

W
O

't
i*
O

9
’
O

O
'4

«
4
«
4
N

N
O

0
t«

-
*
<

+
'd

'-
*
N

l*
N

*
>

m
jn

O
O

*
'O

‘&
r
g
r
g
N

N
N

m
m

m
m

O
O

O
O

O
*
-
4
*
-
4
«
4
N

N
N

O
O

O
O

«
H

iH
^
^
H

N
*^

’S
N

*V
K

N
*S

V
N

kV
*sN

»«s
W

N
iS

|S
fcX

>
V

,S
S

*N
V

N
X

V
M

^
v
H

^
iH

^
-
g
^
w

N
N

N
N

r
g
r
N

o
a
M

r
g
N

e
g
m

^
r
^
fC

tm
fr

tm
m

f^
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

ZERO
F IL E

h
-
a
>

N
*
o
<

V
f>

-
*
4
N

N
O

ifte
o
i«

»
4
c
o
q
!n

<
N

'5
-
<

2
£
0

!
£
<

9
'9

9
i

o
^
N

-
«
'>

n
u
>

in
>

o
i»

c
s
a
>

o
>

a
«
o
N

N
?
'O

i>
.«

o
>

o
o
>

M
m

<
^
«
o
>

o

2 3 0 2 0 1



CE-EPRI TMC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 66: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO
FILE 1 MV I

509 03/21/77 38.273
519 03/21/77 38.289
536 03/23/77 38.285
545 03/23/77 38.291
567 03/28/77 38.284
574 03/29/77 38.276
599 04/01/77 38.289
614 04/05/77 38.291
620 04/06/77 38.289
634 04/28/77 38.305
645 04/28/77 38.277
658 05/09/77 38.285
667 05/10/77 38.276
685 05/11/77 38.291
693 05/12/77 38.272
714 05/17/77 38.317
735 05/19/77 38.282
758 05/20/77 38.289
774 05/20/77 38.293
792 05/23/77 38.306
827 05/25/77 38.306
B38 05/25/77 38.307

Cli,N)

—.97500CE+01 
—.975000E+01 
-.975000E+01 
-•975000E>01 
—.975000E+01 
—•9750CCE+01 

975000E+01 
975000E»OI 
9750CCE+01 

—.975000E*01 
9750CCE+01 

-.975000E+01 
9750CCE*01 

—.975000E*01 
975000E*01 

—•975000E*01 
-.975000E+01 

9750CCE*01 
—.975000E*0i 
-.975000E+01 
~.975000E*01 

975000E+01

CI2.N)

—.689T05E—01 
—.689705E— 01 
-.689705E-01 
-•689705E—01 
—.689705E-01 
-.689705E—01 
-.689705E-01 
—.689705E—01 
—.68S705E—01 
-.689705E-01 
-.68S705E-01 

689705E—01 
-.689705E-01 
—.689705E—01 
-.689705E-01 
—.68S705E—01 
—.689705E—01 
—.689705E-01 
—.689705E-01 
-.689705E-01 
—•689705E—01 
-.6897056-01

CO.N)

.479337£*01 
•479337E+01 
.479337E*01 
•479337E+01 
•479337E+01 
•479337E*01
• 479337E«-01 
.479337 E«-01 
.479337E+01 
•479337E*01 
•479337E*01 
•479337E401 
.479337E+01 
.479337E*0l 
.479337E40I 
•479337E+01
• 479337E*-01 
.479337E*01 
.479337E401 
•479337E*01 
•479337E*01 
.479337E+01

C(4,N)

-.797413E-04 
-.797413E—04 
— .797 413E-0A 
-.797413E-04 
-.797413E-04 
-.797413 E—04 
-.797413E—04 
-.797413E-04 
-.797413E-04 
—.797413E—04 
—.797413E—04 
—•797413E—04 
—.797413E—04 
-.797413E-04 
-.797413E—04 
-.797413E-04 
-.797413E-04 
-.797413E-04 
-.797413E—04 
-.797413E-04 
-.797413E—04 
—.797413E—04

CI5.N)

•491312E—04 
•491312E—04
• 491312E-04 
•491312E—04 
.491312E—04 
.491312E—04
• 491312E—04 
.4913l2E—04 
.491312E—04
• 491312E—04 
-491312E—04 
•491312E—04 
.491312E-04 
.491312E-04 
.491312E—04 
.491312E-04 
.491312E—04 
-491312E—04 
.491312E-04 
.491312E-04 
.491312E-04 
.49I312E—04

C(6,NI

.100000E+01 

.1000006401 

.1OOOOOE+Ol 

.100000E +01 

.lOOOOOt+Ol 

. 100000E +01 

.1OOOOOE+Ol 

.1OOOOOE+Ol 

.100000E+01 

. 1 OOOOOE+Ol 

.100000E+01 

.1OOOOOE+Ol 

.100000E+01 
• 1OOOOOE+Ol 
.1OOOOOE+Ol 
.1000006+01 
.1OOOOOE+Ol 
. 100000E +01 
.1000006 +01 
.1OOOOOE+Ol 
.1000006+01 
•100000E+01

CI7,N)

.3240006+00 

.3240006+00 

.3240006+00 

.3240006+00 
.3240006+00 
•324C00E+CC 
.3240006+00 
.3240006+00 
.324000E+CC 
.3240006+00 
.3240006+00 
.3240006+00 
.324000E+CC 
.3240006+00 
.3240006+00 
.3240006+00 
.3240006+00 
.3240006+00 
.324000E+00 
.3240006+00 
.3240006+00 
.3240006+00
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CE-EPRI TUG phase pump performance program
INSTRUMENT NC. 66: CONVERSION CONSTANT HISTORY

ZERO
FILE

DATE ZERO
(MVI

CU.N) CI2.N) CO.N) C (4. N)

1272 11/04/77 38.301 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1292 11/07/77 38.272 -.975000E+01 -.6897056-01 .4793376*01 -.7974136-04
1308 11/09/77 38.297 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1322 11/10/77 38.291 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1337 11/10/77 38.291 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1354 11/14/77 38.239 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1364 11/14/77 38.239 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1368 11/14/77 38.283 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1381 11/16/77 38.279 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1398 11/17/77 38.274 -.9750006*01 -.6897056-01 .4793376*01 -.7974136-04
1440 11/28/77 38.265 -.9750006*01 -.6897056-01 .4793376+01 -.7974136-04
1455 11/29/77 38.263 -.975000E+01 -.6897056-01 .4793376*01 -.7974136-04
1466 11/29/77 38.263 -.9750006*01 -.6897056-01 .4793376+01 -.7974136-04
1483 12/02/77 38.293 —«975000E*01 -.6897056-01 .4793376*01 -.7974136-04
1502 12/03/77 38.277 -•9750006*01 -.6897056-01 .4793376+01 -.7974136-04

C(5,N> U T.NtCI6.NI

.491312E-04 

.491312E—04 

.491312E—04 
.491312E-04 
.49 1312E-04 
•49I312E—04 
.4913I2E—04 
.491312 E—04 
.491312E—04 
.491312E—04 
.491312E—04 
• 49 1312E—04 
.491312E-04 
.4913126-04 
.491312E-04

. 1000006*01 

.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01 
.1000006*01

.3240006*00

.3240006*00
.324000E*CC
.3240006*00
.324000E*CC
.3240006*00
.3240006*00
•324000E*00
.3240006*00
.3240006*00
.3240006*00
.3240006*00
.3240006*00
•324000E*00
.3240006*00

230204



CE-EPKI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 68: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(l.N) C(2,N) C(3.N! C(4,N) C (5 » N ) CI6,N> C(7,N1
FILE (MV!

207 01/20/77 15.616 0. -.741056E-02 .3531876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
218 01/24/77 15.634 0. -.741056E—02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
227 01/25/77 15.693 0. —.741056E—02 .393187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
264 01/28/77 15.616 0. —.741056E-02 .3531676+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
250 01/29/77 15.617 0. —.741056E-02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
252 01/30/77 15.585 0. -. 741C56E- 02 .393187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
257 01/30/77 15.585 0. —.741056E-02 .393187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
261 01/31/77 15.695 0. —.741056E-02 •393187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
272 01/31/77 15.715 0. —.741056E-02 .393187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
2B2 02/01/77 15.689 0. -.741056E-02 .3931B7E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
290 02/02/77 15.689 0. -.741056E—02 .393167E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
295 02/02/77 15.657 0. —.741056E~ 02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
298 02/08/77 15.619 0. —. 741056E—02 .393187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
303 02/09/77 15.595 0. -.741056E-02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
321 02/11/77 15.595 0. -. 741056E-02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
328 02/14/77 15.732 0. —.741056E-02 .353187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
340 02/16/77 15.645 0. -.741056E-02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
365 02/21/77 15.645 0. —. 741056E—02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
372 02/22/77 15.576 0. —.741056E—02 .393187E+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
385 02/23/77 15.721 0. -.741056E—02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
391 03/02/77 15-570 0. —•741056E-Q2 .3931876*00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
400 03/03/77 15.621 0. —. 741056E-02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
407 03/03/77 15.62 1 0. —. 741056E—02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
410 03/03/77 15.682 0. —.741056E-02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
435 03/10/77 15.646 0. -. 741056E-02 .3531876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
440 03/10/77 15.660 0. -.741056E—02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
466 03/14/77 15.599 0. —.741056E—02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
490 03/16/77 15.809 0. —.741056E-02 .3531876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01
501 03/18/77 15.671 0. —.741056E—02 .3931876+00 -.5329046-05 .3551836-05 .1000006+01 .2175006-01



CE-tPRI ThC PHASE PUHP PERFORMANCE PROGRAM
INSTRUMENT NO. 68: CCNVERSION CONSTANT HISTORY

ZERO DATE ZERO CU.N) C(2.N> C( 3,N) C(4,N) C(5,N) C( 6 > N) C(7iN1
FILE (MV)

509 03/21/77 15.685 0. -. 741056E-02 .393187E+0C -.532904E-05 .3551836-05 .1000006*01 .2175006-01
519 03/21/77 15.695 0. -. 741056E-02 •393187E*00 -.5329046-05 .3551836—05 .1000006*01 .2175006-01
536 03/23/77 15.556 0. -.741056E—02 .393187E*Q0 -.5329046-05 .355183E-05 .1000006*01 .2175006-01
545 03/23/77 15.710 0. -.741056E-02 •393187E*00 —. 532904E—05 .3551836-05 .1000006*01 .2175006-01
567 03/28/77 15.539 0. —.741056E—02 .393187E+G0 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
574 03/29/77 15.667 0. -.741056E-02 .353187E+00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
599 04/01/77 15.573 0. —.741056E-02 .3931676*00 -.532904E-05 .3551836-05 .1000006*01 .2175006-01
614 04/05/77 15.609 0. —. 741056E— 02 .3931876*00 —.532904E—05 .3551836-05 .1000006*01 .2175006-01
620 04/06/77 15.632 0. -.741056E-02 .3931876*00 -.5329046-05 .3551836-05 .100 0006 *01 .2175006-01
634 04/28/77 15.812 0. -.741056E-02 .3531876*00 -.532904E-05 .3551836-05 .1000006*01 .2175006-01
645 04/28/77 15.661 0. —•741056E—02 .3931876*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
658 05/09/77 15.596 0. —.741056E-02 .393187E*00 -.532904E-05 .355183E-05 .1000006*01 .2175006-01
667 05/10/77 15.569 0. —. 741056E-02 .3931676*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
685 05/11/77 15.623 0. 741056E-02 .3931876*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
693 05/12/77 15.580 0. —.741056E-02 .3531876*00 -.5329046-05 .35 51836-05 .1000006*01 .2175006-01
714 05/17/77 15.646 0. -.741056E-02 .3931876*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
735 05/19/77 15.602 0. -.741056E-02 .3931876*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
758 05/20/77 15.626 0. -.741056E-02 .3931876*00 -.532904E-05 .3551836-05 .1000006*01 .2175006-01
774 05/20/77 15.595 0. ~. 741056E—02 .3531876*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01

792 05/23/77 15.544 0. 741056E-02 .3931876*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01
827 05/25/77 15.576 0. -.741056E-02 .3931876*00 -.5329046-05 .3551836-05 .1000006*01 .2175006-01

838 05/25/77 15.690 0. -.741056E-02 .3931876*00 —•532904E—05 .3551836-05 .1000006*01 .2175006-01
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INSTRUMENT NO- 6 8 : CONVERSION CONSTANT HISTQ
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CE-EPRI TWC PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 69: CONVERSION CONSTANT HISTOKV

ZERO DATE ZERO C(1,N) C (21N) C(3,N) C(6,N) C(5,N) C16.N) C( 7'N>
FILE (MV)

509 03/21/77 15.896 0. •279612E-01 .8C2556E*00 •188586E—06 . 160610E-05 .100000E *01 .1027506*00
519 03/21/77 15.907 0. •279612E-01 .802556E*00 .188586E—06 . 160610E—05 .1000006*01 .102 7506*00
536 03/23/77 15.923 0. .279612E-01 .8C2556E+00 .188586E-06 .160610E-05 .1000006*01 .102750E*CC
565 03/23/77 15.905 0. •279612E-01 .802S56E*00 . 188586E—06 • 16 061OE—05 .1000006*01 .1027506*00
567 03/28/77 15.912 0. .279612E-01 .802556E+00 .18B586E—06 •160610E—05 .1000006*01 .1027506*00
576 03/29/77 15.967 0. •279612E-01 .8C2556E+G0 .188586E-06 .160610E-05 .1000006*01 .1027506*00
599 06/01/77 15.766 0. .279612E-01 •802556E+00 •188586E-06 .160610E—05 .100000E+01 .1027506*00
616 06/05/77 16.133 0. .279612E—01 .8C2556E*00 .188586E—06 .160610E—05 .1000006*01 .1027506*00
620 06/06/77 16.066 0. .279612E-01 .802556E*00 •188586E-06 .160610E-05 .1000006*01 .1027506*00
636 06/28/77 16.185 0. •27S612E-01 .802556E*00 .1B8586E-06 .160610E-05 .1000006*01 .1027506*00
665 06/28/77 16.156 0. •279612E-01 .802556E+00 .188586E-06 .16061OE—05 .1000006*01 .1027506*00
658 05/09/77 16.059 0. .279612E-01 •8C2556t+00 .188586E—06 .160610E—05 .1000006*01 .1027506*00
667 05/10/77 16.077 0. •279612E-01 .8C2556E+00 .188586E-06 .160610E-05 .1000006*01 .1027506*00
685 05/11/77 16.019 0. .279612E-01 .802556E+00 .188586E-06 . 160610E—05 .1000006*01 .1027506*00
693 05/12/77 16.079 0. •279612E—01 .8C2556E+00 .188586E-06 .160610E-05 .1000006*01 .1027506*00
716 05/17/77 15.996 0. •279612E—01 .802556E+00 .188586E—06 .160610E-05 .1000006*01 .1027506*00
735 05/19/77 16.01C 0. •279612E-01 •802556E*00 .188586E-06 .160610E—05 .1000006*01 .1027506*00
758 05/20/77 16.168 0. .279612E—01 •802556E+00 .188586E-06 .16061OE-05 .1000006*01 .1027506*00
776 05/20/77 16.136 0. •279612E—01 .802556E*00 • 188 586E—06 .160610E—05 .1000006 *01 .1027506*00
792 05/23/77 16.082 0. .279612E-01 .8C2556E*00 •188586E—06 .160610E-05 .1000006*01 .1027506*00
827 05/25/77 16.029 0. .279612E-01 .8C2556E*00 .188586E-06 .160610E—05 .1000006*01 .1027506*00
838 05/25/77 15.998 0. .279612E—01 .802556E+00 •1885B6E—06 • 16061OE-05 .1000006 *01 .1027506*00
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CE-EPRI TWO PHASE PUMP PERFORMANCE PROGRAM
INSTRUMENT NO. 69: CONVERSION CONSTANT HISTORY

ZERO DATE ZERO C(11N) CI2.NI Cl3.NJ C14 «Ni CI5,N1 C16.N) CI7.NI
FILE I MV)

855 09/20/77 15.853 0. •279612E—01 .802556E+00 . 188584E—04 . 16061 OE—05 .100000E+01 .102 750E400
882 09/22/77 15.845 0. • 279612E—01 .802556 E«-00 •188584E—04 . 16061 OE-05 . 1000 00E *-01 .102750E400
895 09/29/77 15.393 0. —. 719724E-01 . 157752E+01 0. 0. .100000E+01 .174276E400
927 10/03/77 15.727 0. —.719724E-01 .157752E«01 0. 0. .lOOOOOE^Ol .174276E4Q0
955 10/04/77 15.338 0. —.719724E—01 •157752E+01 0. 0. .100000E+01 .174276E400
968 10/05/77 15.377 0. —. 719724E-01 .157752E>01 0. 0. .100000E*01 .174276E400

1000 10/11/77 15.592 0. —.719724E—01 .157752E*01 0. 0. .100000E+01 .174276E400
1103 10/14/77 15.046 0. —.719724E-01 .157752E*01 0. 0. .100000E401 .174276E*00
1109 10/20/77 16.171 0. .925882E—02 .156529E«01 .306213E-04 .166379E—04 .100000E«01 .769300E-01
1131 10/21/77 16.101 0. .925882E-02 .156529E+01 .306213E—04 .166379E—04 .100000E+01 .769300E-01
1144 10/22/77 16.160 0. •925882E—02 .156529E+01 .306213E—04 .166379E—04 . 100000E«-01 .769300E—01
1161 10/25/77 16.111 0. .925882E—02 .156529E»01 .306213E—04 •166379E—04 •lOOOOOE+Ol .769300E-01
1176 10/25/77 16.167 0. .925B82E—02 .156529E*01 .306213E-04 . 166379E—04 .100000E+01 .769300E-01
1182 10/27/77 15.982 0. .925882E-02 .156529E+01 •306213E—04 .166379E—04 . 10000OE >01 .769300E—01
1189 10/27/77 15.982 0. .925882E-02 .156529E*01 .306213E-04 . 166379E—04 .lOOOOOE+Ol .769300E-01
1209 10/28/77 16.070 0. .925882E—02 .156529E+01 .306213E—04 . 166379E—04 . 10000OE 4-01 •769300E-01
1212 10/28/77 16.070 0. •925882E-02 .156529E«-01 .306213E—04 •166379E-04 .10000OE401 .769300E-01
1228 10/31/77 16.083 0. •925882E—02 .156529£+01 . 306213E—04 .166379E—04 .100000E»01 .769300E—01
1241 11/02/77 16.026 0. •9258B2E—02 .156529E*01 .306213E-04 .166379E—04 .10000OE 401 •769300E—01
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3.1 INTRODUCTION

This section details the processing methods used with the steady-state test 

data.

The data scanner system described in Volume VII, Test Facility Description, was 

used to record steady-state data during the testing program. The raw data, plus 

appropriate calibration conversion constants, provided the input for the Steady- 

State Data Reduction (SSDR) Code. This code converted the data to engineering 

units and produced a 10-page and/or 1-page summary of reduced data for each 

test.

The Pump Steady-State Review (PSSR) Code further processed and simplified the 

reduced data by calculating pump performance parameters. The supplementary 

Summary Table Code was used to extract certain results obtained by the PSSR 

code. Detailed and summary parameter listings produced by the PSSR and the 

Summary Table Code were referenced by C-E personnel to draw the steady-state 

plots presented in the Steady-State Tests volume.

Discussion of the computer programs and the various outputs are included in the 

following subsections.

?.2 STEADY-STATE DATA REDUCTION PROCESS

3.2.1 Data Reduction Process Description

The method used in steady-state data reduction is shown in Figure 3.2-1. It 

consists of a matrix of interconnected units between which information is 

transferred. Two devices are used to maintain the consistency of this informa­

tion transfer. These are:

1. The Instrumentation Location Number (ILN), and

2. The Data Scanner Channel Number (SCN).

The Instrument Location Number (ILN) defines the physical location of a measur­

ing point and the primary source of this information is the Piping and Instru­

mentation Diagram (P&ID), Figure 3.2-2. The Data Scanner Channel Number (SCN) 

defines the data scanner channel to which a particular instrument is connected. 

The primary source of the SCN is the Instrumentation List, Table 3.2-1. The 

correlation between the ILN's and the SCN's, which defines the location of each 

instrument, is also contained in the Instrumentation List.

3-1
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Output

Data ScannerCalibrations
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Data Reduction Program
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Revision Sheets

ILN = Instrument Location Number

SCN = Scanner Channel Number

Figure 3.2-1. Interconnections of the Various Components of the Steady State Data Reduction Process



Figure 3.2-2. Piping and Instrumentation Diagram
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Changes of the instrumentation are documented by means of the Instrument History 

(see Section 2.4). The ILN is used to tie the final results to the loop from 

which they were obtained, whereas the SCN is used in the management and quality 

assurance of data during acquisition and reduction. In this way the ILN ties 

together the P&ID, the Instrumentation List, the Steady-State Data Reduction 

Pronram (Section 3.2.3) and the Output. The SCN ties together the Instrumentation 

List, the Instrument History, the Calibrations, the Calibration and Data File, 

the Data Scanner, the Steady-State Data Reduction Program, and the Output.

The process made up of these components enables the test data acquired by the 

data scanner during testino and the calibration data acquired, using National 

Bureau of Standards traceable standards prior to testing, to be converted into 

useful results. These results show the performance of the test pump under a 

multiplicity of conditions. Further details of the behavior of the pump can be 

derived by use of the test results in concert with the P&ID.
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Table 3.2-1

TWO PHASE PUMP PERFORMANCE PROGRAM 

INSTRUMENTATION LIST 

STEADY STATE

Scanner
Channel
Number

Instrument
Location

Number Description Range
Other

Readouts3

0 Short for DVM

1 L-1 Pump Suction Drag Disc 0-200,000 Ib/ft-secf 
0-300,000 lb/ft-secp 
0-400,000 lb/ft-sec^

P-0

2 L-2 Pump Discharge Drag Disc 0-200,000 Ib/ft-sec? 
0-400,000 Ib/ft-secf 
0-600,000 Ib/ft-sec

3 or 28b L-3 Pump Suction Turbine Meter 0-300 ft/sec, 0-90 ft/sec

4 or 29c L-4 Pump Discharge Turbine Meter 0-300 ft/sec, 0-90 ft/sec

5 L-5 Pump Suction Pressure Cell 0-1500 psi P-1, mvG-1

6 L-6 Pump Discharge Pressure Cell 0-1500 psi mvG-2

7 L-7H Pump D/P Cell (Hi) (Leg-to-leg) 0-+ 500 psid (BLH) mvG-3

7A L-7H Pump D/P Cell (Hi) (Leg-to-leg) 0-200 psid 
-100/0/200 psid

mvG-3

8 L-7L Pump D/P Cell (Lo) (Leg-to-leg) 0-+200 psid (BLH; mvG-3

8A L-7L Pump D/P Cell (Lo) (Leg-to-leg) 0-25 psid 
-8/0/+16 psid

mvG-3

9 L-9 Pump Inlet Injection D/P Cell 0-25 psid mvG-4

10 L-10 Pump Inlet Injection Pressure Cell 0-1500 psid

11 L-ll Pump Torque Meter 0-1200 ft-lb
0-2000 in-lb

mvG-6, P-2

12 L-12 Pump Speed Meter 0-10,000 RPM T, mvG-7, P-3

13 L-13 Pump Suction Thermocouple 0-600°F TG-1



Table 3.2-1 (Cont'd.) 

TWO PHASE PUMP PERFORMANCE PROGRAM

INSTRUMENTATION LIST 

STEADY STATE

Scanner
Channel
Number

Instrument
Location

Number Description Range
Other

Readouts9

14 L-14 Pump Discharge Thermocouple 0-600°F TG-2

15 L-15 Pump Suction Densitometer, Lower Beam 1 0-62.4 lb/ft3

16 L-16 Pump Suction Densitometer, Center Beam 2 0-62.4 lb/ft3

17 L-17 Pump Suction Densitometer, Upper Beam 3 0-62.4 lb/ft3

18 L-18 Pump Discharge Densitometer, Lower Beam 1 0-62.4 lb/ft3

19 L-19 Pump Discharge Densitometer, Center Beam 2 0-62.4 lb/ft3

20 L-20 Pump Discharge Densitometer, Upper Beam 3 0-62.4 lb/ft3

21 L-21 Pump Inlet Injection Flow Thermocouple 0-600°F TG-3

22 L-22 Pump Outlet Injection Flow Thermocouple 0-600°F TG-4, A

23 L-23 High Pressure Drum ID Thermocouple 0-600°F TG-5

24 L-24 High Pressure Drum OD Thermocouple 0-600°F TG-6

25 L-25 High Pressure Water Level D/P Cell 0-2.5 psid mvG-8, P-4

26 L-26 Pump Suction Drag Disc 120.000 Ib/ft-sec^
400.000 Ib/ft-sec^
600.000 lb/ft-sec« 

1,000,000 Ib/ft-sec

27 L-27 Pump Discharge Drag Disc 120.000 Ib/ft-sec^
400.000 Ib/ft-sec,
600.000 Ib/ft-sec*; 

1,000,000 Ib/ft-sec

28 or 3b L-28 Pump Suction Turbine Meter 0-90 ft/sec, 0-300 ft/sec

29 or 4C L-29 Pump Discharge Turbine Meter 0-300 ft/sec, 0-300 ft/sec



31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

TWO PHASE PUMP PERFORMANCE PROGRAM 

INSTRUMENTATION LIST 

STEADY STATE

Table 3.2-1 (Cont’d.)

Instrument
Location

Number Description Range
Other

Readouts

L-3G Pump Suction DD Thermocouple 0-600°F TG-16

L-31 Pump Discharge DD Thermocouple 0-600°F TG-17

L-32 Pump Injection Outlet Flow 
(Magn. F.M.)

0-50 GPM
0-100 GPM

L-33 Pump Suction D/P BLH (Inlet/Across
Pipe - 90°)

0-j^ inches H2O

L-34 AECL Densitometer, Outer Beam 3 0-62.4 lb/ft3

L-35 AECL Densitometer, Inner Beam 1 0-62.4 lb/ft3

L-36 AECL Densitometer, Center Beam 2 0-62.4 lb/ft3

L-37 Main Steam Orifice DP Cell (Lo) 0-3.5 psid

L-38L Main Water Orifice DP Cell (LO) 0-3.5 psid

L-39L Bypass Steam Orifice DP CE11 (Lo) 0-3.5 psid

L-40L Bypass Water Orifice DP Cell (Lo) 0-3.5 psid

L-41 Main Steam Orifice Pressure Cell 0-1500 psi mvG-9

L-42 Main Water Orifice Pressure Cell 0-1500 psi mvG-10

L-37H Main Steam Orifice DP Cell (Hi) 0-25 psid mvG-11, P-5

L-38M Main Water Orifice DP Cell (Mid) 0-25 psid mvG-12, P-6

L-39H Bypass Steam Orifice DP Cell (Hi) 0-25 psid mvG-5, P-7

L-40H Bypass Water Orifice DP Cell (Hi) 0-25 psid mvG-13, P-8

L-47 Bypass Steam Orifice Pressure Cell 0-1500 psi

L-48 Bypass Water Orifice Pressure Cell 0-1500 psi



TWO PHASE PUMP PERFORMANCE PROGRAM 

INSTRUMENTATION LIST 

STEADY STATE

Table 3.2-1 (Cont'd)

Scanner
Channel
Number

Instrument
Location

Number Description

49 L-49 Main Steam Orifice Thermocouple

50 L-50 Main Water Orifice Thermocouple

51 L-51 Bypass Steam Orifice Thermocouple

52 L-52 Bypass Water Orifice Thermocouple

53 L-53 Bypass Water Orifice RTD

54 L-54 Bypass Steam Orifice RTD

55 L-55 Pump Suction RTD

56 L-56 Pump Discharge RTD

57 L-57 Ambient Temperature

58 L-58 Main Water Orifice RTD

59 L-59 Main Steam Orifice RTD

60 L-60 Loop Flow Control Valve DP Cell

61 L-61 Pump Suction (Inlet Leg-to-Flange)

62 L-62 PAC-16 Pump DP Cell

63 Not Used

64 L-64 Blowdown Leg Pressure Cell

65 L-65 H.P. Drum Pressure Cell

66 L-66 Pump Flange-to-Flange DP Cell

67 Blowdown Sequence Indicator

68 L-68 Pump Impeller (Front-to-Back) D/P

Other
Range________ Readouts”

0-600°F TG-7

0-600°F TG-8

0-600°F TG-14

0-600°F TG-15

0-600°F mvG-18

0-600°F mvG-19

0-600°F mvG-16

0-600°F mvG-17

0-200°F TG-13

0-600°F mvG-14,P-9

0-600°F

0-200 psid

0-10 psid

0-200 psid

0-1500 psi

0-1500 psi

0-200 psid 
-100/0/200 psid

mvG-15

0-25 psid



TWO PHASE PUMP PERFORMANCE PROGRAM 

INSTRUMENTATION LIST 

STEADY STATE

Table 3.2-1 (Cont'd.)

Scanner
Channel
Number

Instrument
Location

Number Description Range
Other

Readouts

69 L-38H Main Water Orifice D/P (Hi) 0-100 psid
0-50 psid

aLegend Other readouts: P
T 
A 

mvG 
TG

Panel Meter 
Trip Function 
Alarm
Speedomax Millivolt Recorder 
Speedomax Temperature Recorder

^L-3 was read by scanner port S-28 for tests 209-243 and 298-453. L-28 was read
At all other times L-3 was read by S-3 and L-28 by S-28.

by S-3 for the same tests.

cL-4 was read by scanner port S-29 for tests 209-609. L-29 was read by S-4 for the same tests. At all other
times L-4 was read by S-4 and L-29 by S-29.



3.2,2 Calibration and Data Files

Each steady-state test conducted during the program resulted in the creation of 

a test data file consisting of five complete scans of all instruments. This 

file was utilized by the Steady-State Data Reduction (SSDR) code along with the 

appropriate steady-state conversion constant file to produce reduced output in 

engineering units. In practice, the conversion constant file and all related 

test data files were combined into a single conversion constant and data file 

for use by the SSDR code.

A complete set of combined conversion constant and data files for all steady- 

state tests is available in EPRI files. Also included in this archive is a 

detailed key to the format used for the files.

The origin of the conversion constant portion of the combined conversion con­

stant files is addressed in Section 2. The origin of the data portion is 

addressed in Section 4 of Volume VII, Test Facility Description.

3.2.3 Steady-State Data Reduction Program

The base program is made up of a series of 16 subsections or units intercon­

nected by a decision tree as shown in Figure 3.2-5. Permanently attached to the 

program are the five subroutines discussed in Section 3,2.3.7. Also required 

for execution of the program are the test data file, the ASME Steam Tables, an 

output file for forward flow and an output file for reverse flow.

A listing of the SSDR program is provided in APPENDIX 3.2A. A sample ten-page 

output is given in Figure 3.2-3 and a sample one-page printout is provided in 

Figure 3.2-4. One-page outputs were produced by the same code as the ten page 

printouts with the only difference being the statements used to print the out­

put. Since the calculational routines are identical, the following discussion 

refers to the ten-page output version of the SSDR code. A description of the 

one-page output format may be found in Volume V, Steady-State Data. A descrip­

tion of the nomenclature used in the SSDR program is provided in Table 3.2-2.
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Figure 3,2-3

Sample Ten Page Output of 
the Steady-State Data Reduction Program
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TEST NO 406 DATE 3/ 3/77 TIME13 00.00 PAGE 0

S/N DEVICE OUTPUT VALUE STD.DEV.

13 THFBMOCOUOLE .089147 544.543 . 109
14 thermo:juple .088853 543.258 .119
?1 THERMOCOUPLE .002627 161.236 . 104
22 THE P MX DUPLE .003990 167.144 .109
23 THERMOCOUPLE .008801 539. 592 • 147
24 THERMOCOUPLE .008344 541.454 .044
30 THERMOCOUPLE .089071 544.212 .137
31 THERMOCOUPLE .089289 545. 162 . 124
49 thermxouple .008943 545.762 .184
50 THERMOCOUPLE .008652 53 3. 056 . 069
51 THERMOCOUPLE .008923 544.906 .183
52 THERMOCOUPLE .008388 521. 556 . 385
57 THERMOCOUPLE -.001393 88.895 .223

5 PRESSURE CELL .056904 978.033 .958
6 PRESSURE CELL .057810 995.526 • 665

TO PRESSURE CELL .074391 1424.143 5.812
41 PRESSURE CELL .058641 1011,293 .924
42 PRESSURE CELL .062328 1037.029 .415
47 PRESSURE CELL .015575 14.782 .000
64 PRESSURE CELL .057200 992.822 .745
65 PRESSURE CELL .056586 982.992 .755
43 PRESSURE r ELL .063197 1130.945 2. 945

7 0, P. CELL .035199 9.361 .324
8 D. P. TELL .011375 9. 279 .171
9 D. P. CELL .051117 13.960 .105

25 0. P. CELL ,043322 1.343 .001
43 D. P. CELL .019772 1.402 • 025
44 D. P. CELL .017017 .422 ,004
45 D. P. CELL .015867 .016 .301
46 0. P. CCLL .019933 .Olfl .301
60 n. P. CELL .0 16 227 .66 7 . 015
61 0. P. CELL .018666 .479 .033
66 0. P. CELL .036432 8.576 . 394
37 D. P. CELL .04P794 1.509 .029
38 0. P. CELL . 023 554 .425 .004
39 0. P. CELL .016029 -. 300 • 000
40 0. P* CELL .316056 -.000 .000
62 0. P. CELL .00812? -23,938 . 906
33 0. P. CELL ,349 476 -.311 . 081
68 0. P. C CL L .023927 3.282 .101
6 9 D. P. CELL .316211 .453 . 358
58 P. T„ 0, .0892' 4 533.186 .055
59 R. T, 0. ,089972 545.381 • III
53 P. T. D. .386523 515,954 .038
54 P. T* 0. ,091 51 4 545.963 .087
55 P• T• 0* .393923 542. 860 . 118
56 R. T. 0, ,091 271 543.932 .114
l L TOPOUF METER -.011485 -.565 .814

1 DRAG DISC .300027 -11279.390 1560.314
2 DRAG DISC -.001019 3300.814 919.096

26 DRAG DISC .004671 66005.423 678.920
Figure 3.2-3. Sample Ten Page Output of the Steady-State Data Reduction
Program
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15 3ENSIT0METER .052762 13.518 .766
16 DENS ITD8 ETER •045774 IU 443 2. 347
17 DENSITOMETER .075944 3.021 .764
18 DENSITOMETER .053115 16,704 1.149
19 DENSITOMETER .054974 8.715 .502
20 DENSITOMETER .047536 2.466 .648
34 DENSITOMETER .039607 20.014 4.521
35 DENSITOMcTER .059330 11.724 .952
36 DENSITOMETER .059697 8.714 .327
3? MAG FLOW METER •083R92 53.041 .158

GAMMA DENSITOMETER DENSITIES MIX TEE 1DENSITY

SUCT leg beam 1 13.52 10.68
SUCT LEG BEAM 2 11 .44 13.68
SUCT LEG BEAM 3 3,02 10.68
DISCM LEG BEAM 1 16. 70 11.46
DISCH LEG BEAM 2 8.72 11,46
DISCH LEG BEAM 3 2.47 11,46
AFCL REAM 1 11.72 10.68
AFCL BEAM 2 8.71 10,68
AECL BEAM 5 20.01 13.68

t: RTD tsat PRESSURE
SUCT LEG 544.5 542,9 541.9 978.
DISCM LEG 543.3 543.9 544.0 996.
WATER riRIF 533.1 533,2 533.2 909.
STEAM DR I F 545. a 545.4 545,9 1011.
H P DRUM 539.6 542,5 983.

SUCT LEG NORMALIZED HYD TORQUE .262
PUMP DP ILEG-tEG) IPS!) 9,3
DISCHARGE P - SUCTION P ipsn 17,5
LEG-FLANGE ♦ F-F DP IPS! ) 8.1
INJECT OUT TCMP fDEG F) 167.1
INJECT FLOW OUT-INI (LB/HR 1 3345.

MIXING TFF- SUCT LEG DISCH LEG
VFLDCITY 30.8 29,2
MOMENTUM FLUX 10137.6 9743.5

THERMODYNAMIC PROPER! IFS BASED ON LOUP PARAMETERS

T-SAT P-SAT SAT-IDENSITY
PARAMETER- LIQ VAPOR

SUCT -TC - 999.7 46.32 2.24
-RTD - 985,9 46.43 2.21
-P 541.9 - 46.49 2.19

DTSCH-TC 989.1 46, 40 2,22
-RTD - 994.7 46.36 2.23
-P 544. 0 - 46.3 5 2.23

Figure 3,2-3, Sample Ten Page Output of the Steady-State Data Reduction
Program (Cont'd)
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80 81 88 83 84

TEST NO 406 DATE 3/ 3/77 TIME1300.00 PAGE l

;e-epri two phase pump performance program -steady state tests

PUMP PERFORMANCE BASED ON SUCTION LEG CONDITIONS

SET actual conditions
PQ! NT ACTUAL SPEC. ACTUAL SPEC. ACTUAL INST. DATA

POINT DIFF. DIFF. DRIFT DRIFT UNCTY STD.
(AVG) /MIN /MIN DEV.

PRESSUP E(P SI A) L-5 978. 1. 0. 1.
VOL FLDWIGPMI
VOID FRACTION

-2504. 0. 38. 23.

no if • BOA .000 .003 .002
GD .791 .003 .000 .053

SPFFO (PPM) l-12
PUMP HEAD

-2226. 4, 5. 2

GDI FT 1 122.0 6, l • 2 32.0
OPIFIFT) 125.2 • 5 1.5 2. 3
PPIPSH L-7

PUMP TORQUE(FT L 8)
9.3 .02 .01 .17

HYDRAULIC 13.0 .5 2.3 . 7
FRICTION -14.4 .0 2.0 .0
SHAFT L-il -.6 .6 1. 2 . 7

FUMP PER FflP M AN C F BASED 3N OTSCHARGF LEG CONDITIONS

PRFSSUREIPSlA| L-6 1030. 996. 15. 4. 10. 1. 0. 0.
VOL CLDWIGPM1
vmo fraction

-2450. -2370. 123. 80. 24. 3. 35. 21 .

OP IF .803 .791 .017 .009 .008 .000 .003 . 002
GD ,953 .003 .000 .Oil

SPEED (RPMI L-12 -
PUMP HEAD

2250. -2226. 45. 24. 22. 4. 5. 2.

GDI FT I 153.6 1.4 .3 7.5
OPfFIPT) 116,6 .3 1.4 2. 2
DP(PS I ) L-7

PUMP TORQUEIFTLB)
9.3 .02 • 01 .17

HYDRAULIC 13.a .5 2.3 .7
FRICTION -14.4 . 0 2.0 .0
SHAFT L-U -.6 • 6 1.2 . 7

CONV CONST =Ilc ZFRCJ 400 03/03/77 0415
DATA REDUCED 15.15.19, 79/06/06.

WATER nPIFi:= * MAIN I STEAM ORIFICE = MAIN

Figure 3.2-3. Sample Ten Page Output of the Steady-State Data Reduction
Program (Cont'd)
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TEST NO 406 DATE 3/ 3/77 TIME1300.0Q PAGE 2

PUMP PERFORMANCE BASED 3N SUCTION AND DISCHARGE LEG AVERAGE

;e-epri two phase pump performance program -steady state tests

ACTUAL CONDITIONS
ACTUAL ACTUAL INST. DATA

POINT
(AVG)

DRIFT STD.
/MIN DEV.

STD.
DEV.

PRESSURE!PSIA) L-5+6 987. 1. o. 1.
VOL FLDWIGPMI -2434. 2. 31. 22.
VOID PRACT13N

OR IF .800 .000 .002 .002
GO .822 .000 .000 .021

SPEED (PPM) L-12 -2226. 4. 5. 2,
PUMP HFAO

GO(FT I 133.6 1.4 .2 14.7
0RIFIFTI 120.8 .4 l. 0 2. 3
PP(PSI) L-7 0.3 .02 .01 .17

PUMP TORQUE(FTL BI
HYDRAULIC 13.8 .5 2.3 • 7
FPICTION -14.4 .0 2.0 .0
SHAFT L-U -.6

PUMP PERFORMANCE NORMALIZED VALUES

SUCTION DISCHARGE

• 6 1.2

AVERAGE

• 7

PUMP HEAD
GAMMA DENSITOMETER .484 • 610 .530
ORIFICE .407 .463 .479

VOLUMETRIC FLOW
ORIFICE -.715 -.677 -.696
SET POINT

VOID FRACTION (PERCENT)
-.700 -.700 -.700

ORIFICE 80.8 79.1 80 ,0
GAMMA OFNSIT3METER 70.1 85.3 82.2
SET POINT 80.0 80.0 80.0

PUMP SPEED
ACTUAL -.495 -.495 -.495
SET POINT -.500 -.500 -.500

PUMP HYDRAULIC TORQUE
GAM DEN .254 .321 • 288
ORIFICES • 262 • 244 .253

SUPERFICIAL VELOCITIES SUCT LEG DISCH LEG (FT/SEC)

WATER 5,90 6.10
STEAM 24.91 23.06

Figure 3.2-3, Sample Ten Page Output of the Steady-State Data Reduction
Program (Cont'd)
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E-EPRJ TWO PHASE PUMP PERFORMANCE PROGRAM -STEADY STATE TESTS

TEST NO 406 DATE 3/

LOOP PRESSURES IPSIA)

HIGH PRES DRUM L-65 
STEAM ORIFICE L-41/47 
WATER ORIFICE 1-42/48 
SUCTION UG L-5 
SAT PRES
DISCHARGE LEG L-6 
SAT PRES

LOOP TEMPERATURE (FI 

SUCTION LFG-PFD L-55
suction leg-t: L-n
SAT TEMP 
DISCHARGE LEG-R TD L-56 
DISCHARGE LEG-TC L-14 
SAT TEMP
WATER ORIF.-PTD L-53/58 
WATER ORIF.-TC L-50/52 
STEAM OPIF.-PTO L-54/59 
STEAM ORIF•-TC L-49/51 
PUMP INJ IN-TC L-21 
PUMP INJ OUT-TC L-22 
HP DRUM ID-TC L-23 
HP 3RUM OO-TC L-24 
AMRIENT-TC L-57 
SUCTION LEG DD-TC L-30 
DISCH. LEG 3D-TC L-31

LOOP PRESSURE DROPS (PS! I

FLCW CNTROl VLV L-63 
SUCT LEG-FLAN3E L-61 
PAC16 DP L-62
ACROSS F| ROW D® L-33 
VOLUTE-IMP BACK L-68 
HP DRUM LFVL DP L-25 
PMP PLNGE-FLMSE L-66

LOOP FLOWRATES (LBM/SEI

WATER FLOW 
STEAM FLOW 
SEAL INJ IN L-9 
SEAL INJ OUT L-32

PUMP SPFFP(RPM) L-12 

SHAFT TOROUEIFTLBI L-ll 

PUMP DP(PSI I L-7

Figure 3.2-3. Sample Ten 
(Cont'd)

3/77 TIME! 300.00 PAGE
POINT l POINT 2 POINT 3

983.8 983.2 981.9
1012.6 1011.6 1010.7
908.9 909.1 909.5
979.5 977.9 977.4
987.2 986.5 985.5
996.5 995.8 995.2
995,9 995.3 994.4

543.0 542.9 542.8
544.7 544.6 544.5
542.1 541.9 541.8
544.1 544.0 543.9
543.3 543.3 543.3
544.2 544.1 544.0
533.1 533.1 533.2
533.1 533.1 533.1
545.5 545.5 545.4
545.9 546.0 545.7
161.4 161.2 161.2
167.3 1 67.1 167.1
539.7 539.7 539.6
541.5 541.5 541.5

88.9 88.7 89. 1
544.4 544.2 544.1
545,3 545.2 545,1

.7 .7 .7

.5 .5 • 5
-23.9 -23.9 -23.9

-.3 -.2 -.2
3,3 3.1 3.4
1.3 1.3 1.3
8.3 9.0 8.3

50.28
10.34
6.28
7.18

49,78
10.37
6,28
7.19

50.22
10.53
6,22
7.18

-2232. -2227, -2224.

C
O•1 -1,8 .4

9.3 9.0 9.4

Page Output of the Steady-State

3-16

3
POINT 4 POINT 5 PCT

UNCTY

982.7 983.4 .02
1010.2 1011.3 .01
909,6 909.9 .02
977.0 978.4 .05
984.8 985.5 0.00
994.8 995.2 .01
993,5 994,2 0.00

542.7 542.8 0.00
544.4 544.6 . 66
541.8 541.9 .01
543.8 543.9 0,00
543.1 543.3 ,66
544.0 544.0 .01
533.2 533.2 0.00
533.0 533.0 • 68
54 5.3 545.3 0.00
545.6 545.6 .66
161.2 161.3 2. 23
167.0 167.3 2,15
539.5 539.4 .67
541.4 541.4 . 66
88.7 89.2 4.05

544.1 544.3 • 66
545.0 545.2 .66

.7 .7 25.65

.5 .5 2.54
-23.9 -23.9 .60

-. 4 40.07
3.3 3.3 ,66
1.3 i .3 3.35
9.0 8.2 3.78

50.31 49.96 Ull
10.31 10.27 1.20
6.27 6.26 1.03
7.17 7.23 .09

-2222. -2225. .2

-.5 -.1 216.9

9,4 9.2 ,2

Data Reduction Program



CF-EP”! TWO PHASE PUMP PERFORMANCE PROGRAM -STEADY STATE TESTS

TEST NO 406 DATE 3/ 3/77 TIME1300.00 PAGE 4

POINT 1 POINT 2 POINT 3 POINT 4 POINT 5 PCT
UNCTY

LOOP SPECIFIC VOLUMES (ETB/LBMJ

MIXING TEE
SUCTION .092 94 .09391 .09477 .09312 .09363 1.16
DISCHARGE

GAMMA DENSITOMETER
.0B672 .08759 .08820 ,08693 .08700 1.16

SUCTION LEG
BEAM l L-15 *07136 .06900 .07402 .07703 .07943 .01
SEAM 2 L-l6 .09244 , OR 1.2 ^ ,07324 ,13042 ,07833 .01
BEAM 3 L-17

DISCHARGE LEG
.45238 .28995 .42180 .29066 •26330 .02

BEAM l L-18 .05821 ,05633 ,06054 .05792 ,0675^ .01
BEAM 2 L-IR .11282 .11932 .12133 . 10515 .11655 .01
BEAM 3 L-20

AECL
.29616 » 3 621 A .41918 .44918 .4A884 .01

BEAM l L-SS .08292 .08202 .09813 ,07893 ,08689 .01
REAM 2 L-36 ,10967 .11921 .11735 .11721 ,11100 .01
BEAM 3 L-34 .05530 ,03574 .05378 ,05353 .05977 .04

FLUID VELOCITY

MIXING TF E(c T/SFCI
SUCTION 30.7 30.7 31.3 30.7 3 0. 7 .30
01SCHA°GE 2?.0 29.1 29.6 29.1 28.9 .30

MIX TEE-GAM Q-N(FT/SFC!
SUCTION 30.5 26.6 24.2 43,0 2 5, 6 .19
0! SCHARGE 37.8 39.6 40,7 35,2 38.8 ,19

HI TURBINE MEIER (MANUE CALI
SUCT LpG L-3 -o. -o. -0. -o. -0,
OISCH LEG L-4 -0. -0. 0. 0. 0.

LO TURBINE METER (MANUE CALI
SUCT LEG L-28 -0 « -0, -0. -o. -o,
DISCH LEG L-29 -0. -0. -0, -0. -o.

MOMENTUM FLUX

MIXING TFE(LDM/FT-SEC2I
SUCTION 10116, 10056, 10343. 10139, 10034. .65
DISCHARGE 9728. 9670. 9937, 9751, 9632, .65

MIX TEF-GAM DFN(LBM/PT-SEC?)
SUCTION 10061. 8700. 7993. 14201. 8394. .38
D!SCHAPGF 12655. 13173. 13670. U795. 12903, ♦ 38

HI DRAG DISC (MANUE cal I
SUCT Lp3 L-l -9786. -1 0577. -1 2656. -13235. -10142.
DISCH LEG L-2 2348. 2026, 4077, 3865, 2688,

LO DRAG DISC (MANUE CAL 1
SUCT LEG L-26 65484. 66740, 65630, 66749. 65424,
DISCH LEG L-27 0. 0. 0, 0. 0.

Figure 3.2-3, Sample Ten Page Output of the SteacJy-State Date Reduction
Program (Cont'd)
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i 2 a '1 13 >3 34 33

;E-FPRI TWO PiASF PUMP PERFORMANCE PROGRAM -STEAD/ STATE TESTS

TEST NO 406 DATE 3/ 3/TT TIMF1300.00 PAGE 5

PUMP PERFORMANCE BASED ON SUCTION LEG CONDITIONS

SET ACTUAL CONDITIONS
POINT ACTUAL SPEC. ACTUAL SPFC. ACTUAL INST. DATA

POINT DIFF. DIFF. drift DR IFT UNCTY STD.
(AVGI /MIN /MIN DEV.

PRE SSURE(BAR) L-5 67. 0. 0. 0.
VOL FLOW(MVS)
VOID FRACTION

-,1579 ,0000 .0024 ,0014

DRIP .808 .000 .003 • 002
GD .791 .003 .000 .053

SPEED (RPM) L-12
PUMP HEAD

-2226. 4. 5. 2.

GDI Ml 37.2 1. 8 • 1 9. 7
ORIFfMI 38.2 . 1 .5 .7
DPIBAP) L-7

PUMP TORQUE(NMI
• 6 .00 . 00 .01

HYDRAULIC 18.7 .7 3.1 .9
FRICTION -19.5 . 0 2.7 .0
SMART L-U -.8 .8 1.7 .9

PUMP PERFORMANCE BASpD ON DISCHARGE LEG CONDITIONS

PRFSSURFIBARI l- 6 69. 69. l. 0. 1. 0. 0, 0.
VPl FLOW(M3/S ) 
VOID FRACTION

1545 -.1495 .0077 .0051 .0015 .0002 .002 2 .0013

OR IF .800 .791 .017 • 009 .008 .000 .003 .002
GD .853 .003 .000 .011

SPEED (RPMJ L-12 
PUMP head

-22 50. -2226, 45. 24. 30. 4. 5. 2.

GD (MI 46.8 .4 2. 3
OR IF IM I 35.6 .1 .4 .7
OP(BAR 1 L-7

PUMP TORQUE(NM)
• 6 .00 .00 .01

HYDRAULIC 18,7 .7 3.1 .9
FRICTION -19.5 • 0 2.7 • o
SHAFT L-ll -* 8 .8 1.7 .9

CONV CONST FILE ZERO 400 03/03/77 0415
DATA REDUCED 15.15.20. 79/06/06.

WATER ORIFICE « MAIN : STEAM ORIFICE * MAIN

Figure 3.2-3, Sample Ten Page Output of the Steady-State Data Reduction
Program (Cont'd)
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:E-EPRI TWn PHASE PUMP PERFnPMANCE PROGRAM -STEADY STATE TESTS

TEST N3 406 DATE 3/ 3/77 TIME1300.00 PAGE 6

PUMP PERFORMANCE BASED QN SUCTION AND DISCHARGE LEG AVERAGE

ACTUAL CONDITIONS
ACTUAL ACTUAL INST .

POINT DRIFT STD.
(AVG) /MIN DEV,

PRESSUPEfBAR) l-5«-6 68, 0. 0.
VOL PLOW!M3/S1 536 ,0001 .0019
VOID FRACTION

OP IF ,800 .000 .002
GD ,822 .000 .000

SPEED (RPMI L-12 -2226. 4, 5.
PUMP HEAD

GD (M 1 40.7 • ^ • 1
OR IF(Ml 36.8 ,i .3
DP (BAR | L-7 • 6 .00 .00

PUMP TORQUE(NMI
HYDRAULIC 18.7 .7 3.1
FP ICTION -19.5 • 0 2.7
SHACT L-H 8 • 8 1 .7

PUMP PEP pop MAN" NORMALIZED VALUES

SUCTION DISCHARGE AVERAGE

PUMP HEAD
GAMMA DENSITOMETER .484 .610 .530
OP IFICE .497 .463 .479

VOLUMETRIC FLOW
OP IpIC F -.715 -.677 -.696
SFT POINT -.700 -.700 -.700

VOID FRACTION (PERCENT!
ORIFICE 80.8 79,1 80.0
GAMMA DENSITOMETER 79.1 85,3 82.2
Sc T POINT 80.0 80.0 80.0

PUMP SPEED
ACTUAL -.495 -.495 -.495
SFT POINT -.500 -.500 -.500

PUMP HYDRAULIC TORQUE
GAM DEN .254 .321 .288
OR IF Ir ES .262 .244 .253

SUPERFICIAL VELOCITIES SUCT LFG DISCH LEG (M/SEC)

WA TpR 1.80 1.86
STEAM 7.59 7.03

Figure 3.2-3. Sanple Ten Page Output of the Steady-State Data Reduction
Program (Cont'd)

data
STD,
DEV.

0,
,0014

• 002
.021

2.

4,5
. 7

.01
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t 2 3 >a " Til 18 >0

-e-epri two ph\se pump performance program -steady state tests

TF ST NO 406 DATE 3/ 3/77 TI300,00 PAGE 7

POINT 1 POINT 2 POINT 3 PO! \| T 4 “DINT 5 pr t

UNCTY
LOOP PRESSURES (BARI

HIGH PRES DRU'I L-65 67.P 67.8 67.7 67.8 67.8 .02
STEAM ORIFICE L-41/47 69.8 69.7 69.7 69.7 69.7 .01
WATER ORIFICE L-42/48 62.7 62.7 62.7 62.7 62.7 • 02
SUCTION LEG L-5 67.5 67.4 67.4 6 7.4 67.5 .05
SAT PRES 63.1 68.0 68.0 67.9 67.9 0.00
DI5CHAR GE LEG L-6 63.7 68.7 68.6 68.6 63.6 .01
SAT PR F S S3.7 68.6 68,6 68.5 68.6 0.00

(OOP TEMPERATURE (C)

SUCTION LEG-RED L-55 283,9 283.8 283.8 283.7 283.8 0,00
SUCTION LEG-TC L-l3 284.P 284.8 2 84.7 28 4.7 2 84.8 .66
SAT TEMP 283.4 283*3 283.2 283.2 283.3 .01
DISCHARGE LEG-RTO L-56 284.5 284.4 2 84.4 28 4.3 284.4 0.00
DISCHARGE LEG-TC L-14 234,1 284.1 284.0 283.9 284.1 . 66
SAT TEMP 284.5 284,5 2 84.4 284.4 284.4 .01
WATER ORIF.-RTD L-53/58 278,4 278.4 278.4 278.5 278.5 0. 00
WATER ORIP.-TC L-50/52 273,4 278.4 278.4 278.3 278 .3 .68
STEAM OR IF•-° T D L-54/59 285.3 285.3 285.2 28 5.1 285.2 0.00
STEAM ORIF.-TC L-49/51 285.5 285.6 285.4 285.3 285.4 .66
PUMP INJ IN-TC L-21 71.9 71.8 71.8 71.8 71.9 2.23
PUMP INJ OUT-TC L-22 75.1 75.3 75.1 75.0 75.1 2,15
HP DRUM ID-TC L-23 282, l 282.1 282.0 281.9 281.9 .67
HP DRUM OD-TC L-24 283.1 283.1 283.0 283.0 283.0 • 66
AMRI=NT-TC 1-57 31.6 31.5 31.7 31 .5 31.3 4.05
SUCTION LEG DD-TC L-30 284.7 28 4.6 284.5 284.5 284.6 .66
DISCH. LFG DD-TC L-31 285.2 285.1 285.0 285.0 285.1 .66

LOOP PRESSURE DROPS (BARI

FLOW CNTROL VLV L-60 .0 • 0 • 0 • 0 .0 25.65
SUCT LEG-FLANGE L-51 ,0 .0 .0 • 0 .0 2. 54
P AC 16 DP L-62 -1.7 -1.7 -1.7 -1.7 -1.7 .60
ACROSS ELBOW DP L-33 -.0 -.0 -.0 -.0 -.0

p-o.o

VOLUTF-IMP 3AC< L-68 .? .2 .2 .2 .2 .66
HP DRUM LEVL DP L-25 • l • 1 • 1 • l • 1 3.35
PMP FLNGE-FLMSE L-66 .6 • 6 .6 .6 • 6 3.78

LOOP FLOWPATFS (KG/SEC)

WAT FH FLOW 22.81 22.58 22.78 22.82 22.66 1.11
STEAM FLOW 4.69 4.70 4.78 4.68 4.66 1.20
SFAL INJ IN L-9 2,85 2.85 2,82 2.85 2.84 1.03
SFAl INJ OUT L-3? 3,26 3.26 3.26 3.25 3.28 .09

PUMP SPFED(RPM) L-12 -2232. -2227. -2224. -2222. -2225. • 2

SHAFT TQRQUFINMI L-ll -1. 1 -2.4 .5 -.7 -.1 216.9

PUMP DP(BAP » L-7 • b • 6 • 6 .7 • 6 • 2

Figure 3.2-3. Sample Ten Page Output of the Steady-State Data Reduction Program 
(Cont'd)
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rE-EPRI TWO PHASE PUMP PERF3RMANCF PROGRAM -STEADY STATE TESTS

TFST N1 406 DATE 3/ 3/77 TJME1300.00 PAGE 8

POINT 1 POINT 2 POINT 3 POINT 4 POINT 5 PCT
UNCTY

loop SPECIF fC VOLUMES (M3/KG)

MIXING TEE
SUCTION •00580 •00586 .00592 • 00581 •00585 l. 16
DISCHAPGF

GAMMA DENSITOMETER
.03541 • 00547 •00551 .00543 .00543 1.16

SUCTION LEG
BEAM l L-15 ,00445 ,00431 ,00462 •00481 ,00496 • 01
BEAM 2 L-l6 ,00577 .00507 •00457 •00814 •00489 .01
BEAM 3 L-17

DISCHARGE LEG
,02824 .01813 .02633 .01815 .01644 .02

BEAM l L-l8 .00363 .00352 ,00378 .03362 •00422 ,01
BEAM 2 L-I9 ,00704 .00745 ,00757 • 00656 •00728 .01
BEAM 3 L-20

AECL
• 01849 .02261 ,02617 ,02804 ,02802 .01

BEAM l L-35 •00518 .00512 •0C613 .00493 .00542 .01
BEAM 2 L-36 •00685 •00744 •00733 •00732 .00693 .01
BEAM 3 L-34 .00345 ,00223 • 00336 •00334 .00373 • 04

FLUID VELOCITY

MIXING TCEIM/SECI
SUCTION 9.3 9,4 9.5 9.4 9.3 .30
DISCHAPGF 3,9 8,9 9.0 8.9 8, 8 .30

MIX TEF-GAM DFNIM/SFC I
SUCTION 9.3 8.1 7,4 13.1 7.8 .19
3ISCHARGE 11.5 12,1 1 2.4 10,7 11.8 .19

HI TURBINE METER (MANUE CALI
SUCT LEG L-3 -3. -0. -0. -0, -0.
DISCH LEG L-4 -0 , -0. 0. 0. 0 .

m TURBINE METER (MANUE CAL)
SUCT LPG 1-28 -0. -0. -o. -0. -0.
DISCH LFG L-29 -0, -0, -0. -o. —0 •

MOMENTUM FLUX

MIXING TEE I<G/M-SEC21
SUCTION 15052, 1496 3, 15390, 15087. 14931. .65
DISCHARGE 14475, 14389. 14786, 14510, 14332, • 65

MIX TEF-GAM 3-NIKG/M- SEC2I
SUCTION 14971. 12946. 11893, 21131. 12490, • 38
DI SCHARGE 18831. 19602, 20341, 17551. 19200, .38

HI DRAG DISC I MANUE CALI
SUCT LEG L-l -14562. -15738. -18833. -19694. -15092,
DISCH LEG L-2 3494, 3015, 6066. 5752. 3999.

LO DRAG els'* (MANUE CALI
SUCT LFG L-26 97443. 99309, 97658, 99323, 97351,
DISCH LFG L-27 0. 0. 0. 0. 0.

Figure 3,2-3. Sample Ter) Page Output of the Steady-State pata Reduction
Program (Cont'd)
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C-E/EPRI 1/5 SCALE PRIMARY COULANT PUMP TESTS

STEADY STATE TEST RESULTS FCK TEST 406 CATE 3/ 3/77 TIME 1300.00

PERFORMANCE DATA

SUCTION DISCHARGE

PARAMETER UNITS VALUE DRIFT/MIN STD. DEV. VALUE DRIFT/MIN STD. DEV.

PRESSURE PSIA-BAP 978./67.A4 I./ .04 1./ .06 996./6S.64 1./ .05 0./ .02
VOLUME FLUM GPM-M3/S —^504./—•15 79 C./.OOCO 23./.0014 -2370./-.1495 3./.0002 21./.0013
VO 10-EVE ROY BAL .906/ .908 .000/.000 .002/.002 .791/ .791 .000/.000 .002/.002
V.l I O-GAMMA DENS .791/ .791 •CC3/.003 .053/.053 .853/ .853 .003/.003 .011/.Oil
SPEED RPM-PPM -2226./-2226. 4./ 4. 2./ 2. -2226./— 2226. 4./ 4. 2./ 2.
L-L HEAD-EGY BAL FT-M 125.2/ 38.2 .5/ .1 2.3/ .7 116.6/ 35.6 .3/ .1 2.2/ .7
L-L HEAD-GAMMA C FT-M 122.0/ 37.2 6.1/ 1.8 32.0/ 5.7 153.6/ 46.8 1.4/ .4 7.5/ 2.3
HYDRAULIC TOROUE FT LB—KM 13.8/ 18.7 .5/ .7 .7/ .9 13.8/ 18.7 .5/ .7 .7/ .9
FRICTION TOROUE FTLB-NM -14.4/ -19.5 • C/ .0 .0/ .0 -14.4/ -19.5 .0/ .0 .0/ .0
TEMPERATURE DEG F-DEG C 542.9/ 283.8 .1/ .1 .1/ .0 543.9/ 284.4 .1/ .1 .1/ .0
EGY BAL DENSITY LB/FT3-KG/M3 10.676/ .6655 .014/ .0009 .082/ .0051 11.457/ .7142 .002/ .0002 .079/ .0049
MOMENTUM FLUX LB/FTS2-KG/MS2 10138./ 15085. 16./ 24. 122./ 181. 9744./ 14498. 22./ 33. 117./ 174.
VF LOCITY F I/S2-M/S2 30.82/ 9.39 .00/ .00 .28/ .08 29.16/ 8.89 .04/ .01 .25/ .08
TOTAL MASS FLU*. LS/S-KG/S 60./ 27. 0./ 0. 0./ 0. 60./ 27. 0./ 0. 0./ 0.

PARAMETER UM 1 S VALUE DR IfT/MIN STC. CEV.

ORIFICE WATER FLOW L8/S - KG/S 50.11/ 22.73 .02/ .Cl .23/ . 11
ORIFICE STEAM FLOW LB/S - KG/S 1C.36/ 4.70 .04/ .02 .09/ .04
SFAL INJECTION IN LC/S - KG/S 6.26/ 2.84 .01/ .00 .02/ . 01
SEAL INJECTION CUT LB/S - KG/S 7.19/ 3.26 .01/ .01 .02/ .01

DEVICE UMTS LLC VALUE LOC VALUE LOC VALUE LOC VALUE

THERMOCOUPLE DEG F-DEG C L— 1 3 544.5/284.7 L-14 543.3/284.0 L-21 161.2/ 71.8 L-22 167.1/ 75.1
THERMOCOUPLE DEG F-DEG C L-23 539.6/282.0 L-24 541.5/283.0 L-30 544.2/284.6 L-31 545.2/285.1
THERMOCOUPLE DEG F-DEC C L —4 9 545.E/285.4 L-5C 533.1/278.4 L-51 544.9/284.9 L—52 521.6/272.0
THERMOCOUPLE DEG F-DEG C L-57 88.9/ 31.6
PRESSURE CELL PSIA-BAR L-5 978.0/67.44 L—6 995.5/68.64 L—10 1424.1/ 98.19 L-41 1011.3/69.73
PRESSURE CELL PS IA-BAR L —42 1037.0/71.50 L—47 14.8/ 1.02 L-4 8 1100.9/75.91 L-6 4 982.8/67.77
PRESSURE CELL PSIA-BAR L-65 983.0/67.78
D. P. CELL PS 1D—BAR L-7H 9.36/ .645 L-7L 9.28/ .640 L-9 13.96/ .963 L-25 1.343/ .0926
D. P. lFLL PSIC-BAR L-33 -.311/ -.0214 L-37L 1.509/ .1040 L-38L .425/ .0293 L-39L -.000/ -.0000
D. P. CELL PSID-8AR L-40L -.000/ -.0000 L—37 H 1.402/ .0967 L-38M .422/ .0291 L-39H .016/ .0011
D. P. CELL PSIC-EAR L-40H .018/ .0012 L— 60 .67/ .046 L —61 .479/ .0330 L-62 -23.94/ -1.651
D. P. CELL PSID-BAR L-66 8.576/ .5913 L-68 3.28/ .226 L-38H .453/ .0312
R. T. 1). DEG F-DEG G L-53 516.C/268.9 L—54 546.0/285.5 L-55 542.9/283.8 L-56 543.9/284.4
R. T. n. DEG F-CEG C L-58 533.2/278.4 L— 59 545.4/285.2
TURQUE METER FTLB-NM L-ll -.6/ -.8
DRAG DISC LB/FTS2-KG/MS 2 L-l -11279./ - 16784. L-2 3001./ 4465. L-2 6 66005./ 98216. L-2 7 ••***•**/********
TURBINE METER FT/S-M/S L-3 ********/***** L-4 *4t#*****/«4**« L—2 8 ********/«**** L-29 **••****/**•••
SPEED METER RPM-RPM L-12 —2226.1/—2226.1
DENSITOMETER LB/FT 3—KG/M3 L— 15 13.518/ 216.5 L— 16 11.443/ 183.3 L-17 3.021/ 48.4
DENSITOMETER LB/FT3-KG/M3 L-18 16.704/ 267.6 L-19 8.715/ 139.6 L-20 2.466/ 39.5
DENSITOMETER LB/FT3-KG/M3 L-34 20.014/ 320.6 L—35 11.724/ 187.8 L—36 8.714/ 139.6
MAG FLOW METER GPM-M3/HR L-32 53.0/ 12.0

Figure 3.2-4. Sample One-Page Output of the Steady-State Data Reduction Program



Table 3.2-2

NOMENCLATURE USED IN SSDR PROGRAM

Linear Dimensions (inches, feet)

Carryover (dimensionless)

Any Diameter (inches, feet)

Orifice Coefficients 

Head (inches, feet)

Channel Number

Vertical Length of Instrumentation Lines Effecting a Pressure 
or Differential Pressure Cell (inches)

Length of Steam Line (inches, feet)

Length of Water Line (inches, feet)

Rotational Speed (rpm)

Pressure (Ib/in. )

Volumetric Flow (ft^/sec)

Voltage (volts)

Steam Line Heat Loss Coefficient (Btu/hr-ft)

Water Line Heat Loss Coefficient (Btu/hr-ft)

Mass Flow (Ibm/hr)

Mass Flow of Carryover (Ibm/hr)

Mass Flow of Dry Steam (Ibm/hr)

Mass Flow of Wet Steam (Ibm/hr)

Mass Flow of Water (Ibm/hr)

Quality

Latest Zero for a Pressure Cell (millivolts)

Latest Zero for a Differential Pressure Cell (millivolts) 

Latest Zero for a Drag Disc (millivolts)
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Table 3.2-2 (Cont'd.) 

NOMENCLATURE USED IN SSDR PROGRAM

Latest Zero for a Turbine Meter (millivolts)

Latest Zero for the Speed Meter (millivolts)

Latest Zero for the Torque Meter (millivolts)

Latest Zero for the Magnetic Flow Meter (millivolts) 

Enthalpy (Btu/lbm)

Enthalpy of Saturated Steam (Btu/lbm)

Enthalpy of Saturated Water (Btu/lbm)

Enthalpy of Mixture (Btu/lbm)

Enthalpy of Mixture in Steam Line (Btu/lbm)

Enthalpy of Subcooled Water (Btu/lbm)

Radius (inches, feet)

Sample Standard Deviation 

Time (seconds)

Velocity (ft/sec)

Differential Value 

hg " hj!, (Btu/lbm)

Differential Pressure (lbf/in.2) 

pg - p£ (lbm/ft3)

Torque (ft/lbs)

Void Fraction

Gamma (y - Densitometer)

Error

Temperature (°F)

Temperature (°C)

Ambient Temperature (°F)

Uncertainty
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Table 3.2-2 (Cont'd.) 

NOMENCLATURE USED IN SSDR PROGRAM

Density (lbm/ft3)

Density of Saturated Steam (lbm/ft3)

Density of Saturated Water (lbm/ft3)

Density of Mixture (lbm/ft3)

Density of Mixture in Steam Line (lbm/ft3) 

Density of Subcooled Water (lbm/ft3)

Density Obtained from y Densitometer (lbm/ft ) 

Population Standard Deviation
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3.2.3.1 Overall Flow Chart. The overall flow chart - Figure 3.2-5 shows the 

sixteen (16) basic units into which the program is divided, together with the 

loops and decisions interconnecting them.

The program commences with setting up the system and reading basic data - Unit 

A. It then accesses the data file to read the instrument identification num­

bers, zeros and calibration constants - Unit B. After this, the test number is 

read from the data file - Unit C - and a decision is made. If an "EOF" is 

encountered, it means that the end of the data file has been reached and a 

decision is made to go to the end of the program and terminate. If an EOF is 

not found, then the program continues to Unit D, where the rest of the manually 

inputted data for that test point is read.

The next three Units are enclosed in a "DO" loop and are associated with the 

five scans of test data taken at thirty (30) second intervals. As a result, a 

decision is made prior to entering Unit E. If this entry would be the sixth 

successive entry, then Unit E through 6 are bypassed and the program is con­

tinued at Unit H. If the entry to Unit E is less than the sixth, then the 

program continues through Units E, F, and G.

Unit E consists of the actual reading of scanned instrument outputs, the data 

scanner zero and data scanner status information. The program then continues to 

Unit F, the conversion of the instrument outputs to engineering units and 

Unit G, the calculation of derived parameters and the associated uncertainties. 

After Unit G, the program returns to the decision point prior to Unit E. When 

the sequence of Units E through G has been completed five times, this decision 

point, as described above, sends the program to Unit H. At this unit, the 

actual operating conditions, averaged over the five scans, the standard devia­

tion of those five scans and the drift during data acquisition are calculated.

The next unit, Unit I, calculates the allowable deviations from the test plan 

requirements and the operating conditions.

The program continues on to Unit J where the parameter uncertainties for all 

five scans are averaged and converted into percentages. Unit K then determines 

the mean normalized pump parameters.
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At this point, the first output from the program is made. All outputs are 

duplicated, in that the results are printed out and are also written without 

headings into a computer file. Two files are used for recording results. If 

the volumetric flow is positive, then the results are written into Tape 10 

whereas if the volumetric flow is negative. Tape 11 is used. The first unit 

where any output is created is Unit L. In this, all instrument outputs, in 

millivolts, and the converted values, in engineering units, are averaged. 

Standard deviations of the converted values, over the five scans, are calcu­

lated. These three values are printed out and written into the file for each of 

the instruments. This is also done for some other instrument comparison data. 

This output is the basic measured data and was used during testing to evaluate 

instrument and system performance.

The next unit, M, performs some minor calculations and conversions required for 

the final output of the reduced test data.

At this point in the program a decision is made. Units N through P are in a 

loop which is indexed by the integer N. If N is equal to one (1), then this is 

the major output in English units, and Unit N is entered. Unit N, with N 

equals 1, sets up the labels for English units and Unit 0 prints out the results 

and writes them into the computer file. At this point, another decision is made 

based on the index R . Since in this case the index is one (1) the program 

continues to Unit P where the data is converted into metric units. The program 

then returns to the decision point between Units M and N. At this point, the 

index R is increased to two (2) and the decision is made to continue to Unit N. 

This time, since N equals 2, metric labels are selected and in Unit 0 the metric 

results are printed and written into the computer file. The decision point 

between Units 0 and P now causes the program to bypass Unit P, since the conver­

sion to metric is no longer needed. The program again returns to the decision 

point between Unit M and N where R is increased to three (3). Since R is now 

greater than two (2), Units N through P are bypassed. This completes the data 

reduction program for one data point.

Immediately after Unit P, the program is directed to go back and re-enter the 

sequence at a point between Units B and C. The cycle from Units C to Unit P is 

repeated until an EOF is read in Unit C. When an EOF is read all data points 

associated with the instrument data, read in Unit B, have been reduced and the 

program is directed to go immediately to its end and terminate.
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3.2.3.2 Detailed Flow Charts. Figures 3.2-6 through 3.2-12 are the detailed 

flow charts for the steady-state data reduction program. In these are contained 

all of the logical decisions. The first part of the identification given to 

each unit consists of one of the letters A through P. This signifies which of 

the major units it belongs to in the overall flow chart (Figure 3.2-5). The 

second part of the identification is a sequential number indicating the unit's 

position within the major block. Each identification used in the flow charts 

appears in the program. These identifications provide the cross-reference 

between the overall flow chart, the detailed flow chart and the data reduction 

program listing (APPENDIX 3.2A).

3.2.3.3 Assumptions Made in Data Reduction. The presence of significant 

uncertainties (5-10 psi) in the suction (L-5) and discharge (L-6) pressure 

measurements raises some difficulties in determining whether subcooled, satur­

ated or superheated conditions exist in the test sections. The assumptions made 

in determining the condition of the fluid are given below. If it is determined 

that the fluid is in a saturated condition at any point in the system, then the 

thermodynamic properties used are those obtained from the 1967 ASME Steam 

Tables using the local RTD temperature. Otherwise the effective local pressure 

(defined below) and the RTD temperature are used.

Orifices:

1. Conditions at the water orifice are saturated liquid at the local RTD 
temperature.

2. Conditions at the steam orifice are 99.95% quality at the local RTD temper­
ature.

3.2.3.3.1 Upstream test section. Quality is calculated from the energy of 

the water at the water orifice plus the energy of the steam at the steam 

orifice minus the heat loss between the orifices and the suction test 

section. Heat loss is calculated by using fluid temperature, pipe length 

and thermal conductivity of the pipe insulation. The local conditions are 

defined as:

1. Superheated Condition (X>1)

In this case, if the measured upstream pressure is greater or equal to 
the saturation pressure, based on the local RTD temperature, then it 
is replaced by the saturation pressure minus 0.001 psi. The void 
fraction is defined as being equal to unity.

3-29



I REVISION I

* i.....I 1 ,L 1 J. 1 i. 1 l 1 l ' T a ,L1 " 1 i' " ' l i tl i I i 1 r

FIGURE 3.2-6. DETAILED FLOW CHART, BLOCKS A THRU F
This Proposition Drawing is ths Propkhty op

C-E POWER SYSTEMS.*COMBUSTION ENGINEERING, INC.
WINDSOR. CONNECTICUT 060*5

AND IS NOT TO Bt RKPRODUCKO. Oft USKO TO FURNISH ANY 
INFORMATION FOR MAKING OF DRAWINGS OR APPARATUS KXCSPT
WHERE PROVIDED FOR BY AGREEMENT WITH SAID COMPANY. POWER

ISIS SYSTEMS
COMBUSTION ENGINEERING. INC.

patb //-/S'-78_______________ APPROVED IP
SCALE DWG.

NO.

3-30



| FROM F-5^>

F-19

ABS(EJ-EL) < 1

< TO F-S f REVER

SRSORT

F-30 F-27F-29 F-24

F-20F-22

REVER

F-33 F-38 —]

F-36F-34 F-37

PR( 7. MJ) >16 or <-8 PR(7. IJJ)> 20Qof <-200

t— F-48 F-47 F-44 F-41 F" 40

F-49

FIGURE 3.2-7. DETAILED FLOW CHART, BLOCK CONT. POWER
SYSTEMS

ii -ii



Revisions

PR (44.IJJ) < 15

from r-Sr>

SRSORT SATUR FLOW

0-20 0-15

SATUR FLOW

SATUR

__ PRtK.UJ)<RGTS0-27 0-30

0-33 0-340 -290-25 0-26

APS(IJJ) =0 PR (5,1PSP
0-45

0-40 0-38 0-370-43

SRSORT SRSORT

TO 6 -S60-49 0-50 0-550-47 0-48

SRSORT

FIGURE 3.2-8. DETAILED FLOW CHART, BLOCK

This drawing is the property of

apd is not to be reproduced or 
to furnish any information 
for making of drawings or appa 
except where provided for

3-32
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FIGURE 3.2-11. DETAILED FLOW CHART, BLOCKS N CONT., AND 0 ■gm POWER 
SYSTEMS
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FIGURE 3.2-12. DETAILED FLOW CHART, BLOCKS P AND Q POWER
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2. Saturated Condition (0<X<1)

In this case the measured upstream pressure is replaced by the satura­
tion pressure based on the local RID temperature. Void fraction is 
calculated on the basis of quality.

3. Subcooled Condition (XfO)

In this case, the measured upstream pressure is replaced by the satura­
tion pressure based on the local RID measurement. Void fraction is 
defined as being equal to zero.

3.2.3.3.2 Downstream test section. On passing through the test pump, 

energy and mass are added to the fluid by the incoming seal injection fluid 

and subtracted by the outgoing seal injection fluid. Energy is also added 

by the work done on the fluid by the test pump. Downstream quality is 

calculated from this total energy and the discharge RTD temperature. A 

problem arises in certain cases where the uncertainties associated with 

the energy balance cause a lack of definition in the boundary between 

subcooled and saturated conditions. This is particularly a problem where 

a change of condition occurs through the pump. A set of parameters has 

been chosen to differentiate between the subcooled and saturated states. 

Although these parameters are somewhat arbitrary, they are consistent and 

maintain a high level of agreement between the void fraction obtained from 

the energy balance and that measured by the gamma densitometer. Using these 

parameters, the local conditions are defined as;

1. Superheated Condition (X>1)

In this case, the downstream quality obtained from the energy balance 
is greater or equal to unity. If the measured downstream pressure is 
greater than or equal to the saturation pressure, based on the local 
RTD temperature, then it is replaced by the saturation pressure minus
0.001 psi. The void fraction is defined as being equal to unity.

2. Saturated Condition (0<X<1)

This is a complicated definition. The condition occurs if 1) the 
downstream quality, evaluated from the energy balance, is less than 
unity, and 2) the saturation pressure, based on the local RTD tempera­
ture, is greater than the measured downstream pressure minus 20 psi, 
and 3) if either, a) the upstream quality, evaluated from the energy 
balance, is greater than zero, or b) the upstream quality is less than 
or equal to zero and the downstream saturation pressure is greater 
than or equal to the effective upstream pressure plus the measured 
pressure rise across the test pump. The measured downstream pressure 
is replaced by the saturation pressure based on the local RTD tempera­
ture. The void fraction is then calculated on the basis of quality.
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3. Subcooled Condition (X<0)

This is another complicated definition. The easiest way to explain it 
is that the condition occurs if the downstream quality evaluated from 
the energy balance, is less than or equal to unity and if the other 
requirements, given under the definition of Saturated Condition, 
above, do not exist. In this case, the measured downstream pressure 
is replaced by the greater of a) the saturation pressure based on the 
local RTD temperature, or b) the measured downstream pressure minus 20 
psi. The void fraction is by definition equal to zero.

These assumptions are consistent throughout the program with the single excep­

tion that, for tests 1223 through 1351, the suction RTD was inoperative and the 

temperature measured by the upstream thermocouple was used in its place.

3.2.3.4 Data Scanner Output to Engineering Unit Conversion. The output of the 

data scanner is a voltage. This is converted to the true millivolt output of 

any transducer by subtracting the inherent zero of the data scanner and multi­

plying the result by one thousand.

= (V - data scanner zero) 1000

The detailed conversion for each of the devices are given below. In these, K is 

the channel number of the device, C(1,K) through C(6,K) are calibration constants 

and C(7,K) is the uncertainty obtained from the calibration.

1. Thermocouples

The temperature in °C (e ) is the solution of:
w

Where PAC(J) is a standard data pack contained within the program. This 

equation comes from page 141 of NBS 125.

2. Resistance Temperature Devices

9
2 PAC(J) e 

J=1

(J-D
c + 125 e 1000 + 2.6621]

9 = C(2,K) + C(3,K) V - C(1,K) + C(4,K) tf-CO.K)2
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3, Pressure Cells

P = C(1 ,K)P + C(2,K) + C(3,K) (V - Zp) + C(4,K) (\7 - Zp)2 + Pabs

where Pab$ is the atmospheric pressure, C(1,K)=L, p is the density of the 
fluid in the instrument line, and L is the vertical length on the instru­

ment line effecting the pressure cell.

4. Differential Pressure Cells

AP = C( 1 ,K)P + [C(2,K) + C(4,K)P + (C(3,K) + C(5,K)P) (\/ - ZDp)] C(6,K) 

Where P is the operating pressure

5. Drag Discs

PV2 = C(1,K) + C(2,K) [Q - ZDD - C(3,K) (eL - 525)]

Where is the local temperature in °F

6. Turbine Meters

v = C(1,K) + C(3,K) (9 - ZT)

7. Gamma Densitometer

p = C(1,K) - ln[V - C(3,K)]
C(2,K)

8. Speedmeter

N = C(2,K) C(4,K) (H - ZSM)

9. Torque Meter

T =
C(2,K) [fl - ZTM - C(3,K)] 

_
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10. Magnetic Flow Meter

Q = C(l,32) (V - ZMp)

3.2.3.5 Derived Parameters And Their Uncertainties.

1. Mass Flow (G1 - G24) on Flow Chart)

This is evaluated using the standard orifice equation.

W = 1890 F1-F2-F3-D2 (AP.p)1/2

la. Water Mass Flow

For water, F3 = 1

Therefore,

Ww = 1890 F1F2 Dt

and £ , = W(1 w w
1n2. / 2^dw.2 5AP Wx2 wn2

(-r) + ( rr) + (V1) + (2at) + (*-)

1/2

lb. Steam Mass Flow

For steam, F3 / 0

Therefore,

ws = 1890 F1F2F3 D8 (4Psps),/2

and

sw5 = ws (^>2 + (^)2+(^f)2 ♦ (^>21Q)21 <5
pi 1/2
r
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1c. Water Injection Mass Flow (In)

Wj = 1890 ?]FZ Dj (API’PW )1/Z

SWj = Wj (^i)2 + + (tot)* + (
2x2 250

L '1 '2

1d. Water Injection Mass Flow (Out)

I\2 ?aP I \2 '1x2
2aP,

1/2

60p,

’0 7.4805

5WQ = .05 W0

le. Total Upstream Flow

G23 on Flow Chart

wT = Ww + Ws

eWT » + £,U^)1/2

If. Net Injection Flow

G24 on Flow Chart

WL = W0 - Wj

?WL = UWq + 5Wj)1/2

2. Quality

2a. Upstream Quality Using Mixing Tee Data 

G31 - G34 on Flow Chart
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. . Ww<hq-hw) * Ws(hQ-hs) + (e-°J <USLS f UWLW>
U ' (M„ + Wl (ah)w s'

where Ah = hg-h£

U (Ww + W$)Ah Ww + 5hs2 + ("w + “s)2 fg +

(UsLs + UwLw>2 Ue2 + ee2) +

(e-ej2 [(^)2 + (^)2] + u2L2 [(^ 2 + (^)2] +

C"w(hg-hw> + “s(hg-hs) + <e-6J <UsLs + UwLw)]2 (SSF>2 +

[(, h, t uw!
w g Ww + Ws

) +

w„(hn-h..)+wc(hn-hc)+(e-e )(UeLc+UllLll) 9 q"
[(hs-hj + -^--w -1uaAj—S-—-^-]2 Uws)2

a w s

1/2

2b. Downstream Quality Using Mixing Tee Data

G48 - G80 on Flow Chart

< = hmD " h4D 

D hgD " h£D

22 221/2

D hgD " h£D ^?hmD + ^"XD^ 5h£D + XD ?hgD^
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3. Void Fraction

3a. Void Fraction Using Mixing Tee Data

G35 - G37 and G41 - G43 on Flow Chart

P„P, X(l-X)

[PfcX + Pg(l-X)]

_ rf P^\2 . / P9x2 , #gX .2-|l/2
2L( Po1 (pj (xrn:xy) J

Void Fraction Using Gamma Desitometer Data 

G48 - G61 on Flow Chart

P£ ' PY

where Ap = p - p 
^ y

r _ 1 /- 2 . _ 2 . 2 2.1/2
501 ~ ^?P£ + ?PY + 01 5Ap )

3c. Average Void Fraction

G44 - G46 and G62 - G64 on Flow Chart

P£ " P
ave ave

Ap

where Ap ave

ave

Po - p.
ave 5ave

and

1 /„ 2 . _ 2 . 2 rA 2 x
— (CP^ + 5Pave + » {APave)

1/2

4. Volumetric Flow

G69 - G74 on Flow Chart
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4a. Upstream Volumetric Flow

'U P|

q„ C(^)2 + (^)2]1/2

4b. Downstream Volumetric Flow

WT ‘ WL

?Wj + ml ?p D\2-il/2

4c. Average Volumetric Flow

WT - .5 WL

^ave p ave

ml + (.5 mL)2 ?p p 1/2
?Qave = Qave t-1----------------- r~ + i-f^rr/2ave ave (w^ _ <5 Wl)^ Pave

5. Pump Head

G66 - G68 on Flow Chart

H
AP

P

H[( 5_AP ,2 + (itjZjl/Z

6. Friction Torque

F47 - F48 on Flow Chart
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tf = [-.018 (P-Pab5) + .0000305 (P-Pabs)2 + .080197N

-3.5856 x IQ"6 R2]/12

Ctf =1.96 ft/lbs

7. Hydraulic Torque 

F50 on Flow Chart

th - Ts - tf

5tH ■ ({TS + eTF)1/2

3.3.3.6 Averages, Drifts And Standard Deviation.

1) Arithmetic Mean and Standard Deviation about that Mean.

Average 7

(L4-L13 on Flow Chart)

Standard Deviation = s

n
E Y‘ 

J=1
- n?‘

(n-T)

1/2

(n-1) rather than (n) is in the denominator because of the small sample 

size.

2) Drift, Average and Standard Deviation (H4-H8 on Flow Chart)

For this case, the data is assumed to vary linearly with time. A straight 

line is therefore fitted to the data. The slope of this straight line is 

the drift. The value the straight line has at the midpoint in time is the 

average and the standard deviation is computed about this line.
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Drift (d)

n n n
n s [Y(J) • (J-l)At] - z Y(J) • £ [(J-l)At]

J=1 _________ Jfl___________ Jfj____________
n 2 n 2

n £ [(J-l)At] - [ £ (J-l)Wt]
J=1 J=1

Average (a)
n n
£ Y(J) - [d • £

J=1 _________ J=1
n

(J-l)At]

------------- + ^2^- At • d

Standard Deviation s

n f n n
£ £ Y(J) - [d • £(J-l)At]

J=1 J£L_____________J^l_________
n

n-1

+ (J-1)'d*At

1 2
1/2

Y(J)

3.2.3.7 Subroutines. Five subroutines are attached to the steady-state data 

reduction code. They are (1) REVER - reverse flow subroutine, (2) FLOW - 

orifice flow measurement subroutine, (3) VISC - viscosity of steam and water 

subroutine, (4) SRSORT - steam table management subroutine and (5) SATUR - 

saturated conditions steam table management subroutine. Each of these is 

discussed separately below with flow charts where applicable. Complete listings 

of the subroutines are found with the listing of the Steady-State Data Reduction 

Code in APPENDIX 3.2A.

1. SUBROUTINE REVER

This subroutine simply exchanges two values. It is used when the direction
of flow is reversed. Because of its simplicity, no flow chart is given.

2. SUBROUTINE "FLOW"

This subroutine calculates the volumetric flow measured by an orifice. It 
requires inputs from the main program of pressure drop, pressure, tempera­
ture, line diameter, orifice diameter, specific volume of the fluid and an 
index defining whether it is a steam or a water orifice. It also requires
the subroutine "VISC". Returned to the main program are the mass flow and
the orifice coefficients used in calculating that flow. The calculation 
procedures used are derived from Power Test Code 19.5; 4-1959, Part 5, 
Chapter 4, published by the American Society of Mechanical Engineers.

A flow chart for the subroutine is given in Figure 3.2-13.

3. SUBROUTINE "VISC"

This subroutine simply accesses the correct portion of the steam tables for 
the determination of fluid viscosity. It is used as a subroutine of 
subroutine "FLOW" and requires the inputs of pressure, temperature and an
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Index defining whether steam or water is the fluid being considered. It 
returns to "FLOW" the required viscosity. Because of its simplicity no 
flow chart is given.

4. SUBROUTINE "SRSORT"

This subroutine is used in the management of the 1967 ASME Steam Tables.
It directs the program to the required region of these tables or if satu­
ration values are required it directs the program to the subroutine "SATUR". 
It requires the inputs of pressure, temperature and returns the values of 
specific volume and enthalpy. If conditions are saturated, then it acces­
ses the subroutine "SATUR" and returns to the main program the specific 
volumes and enthalpies of both saturated liquid and vapor. A flow chart is 
given in Figure 3.2-14.

5. SUBROUTINE "SATUR"

This manages the 1967 ASME Steam Tables when conditions are on the satura­
tion line. It requires the inputs of pressure and/or temperature and an 
index defining whether pressure, temperature or both are given. Returned 
are the specific volumes and enthalpies for saturated liquid and vapors.

A flow chart is given in Figure 3.2-15.

3.2.4 Steady-State Output Description

The output from the data reduction program consists of computer printout pages 

numbered zero (0) through eight (8). Page zero (0) is in fact two pages. It 

lists all test measurements in millivolts and engineering units. Details are 

given in Section 3.2.4.1.

Pages one (1) through four (4) are the test results in English units. These 

results are repeated in metric units on pages five (5) through (8).

Page one (1) gives the pump performance parameters based on both suction and 

discharge test section conditions. Details are given in Section 3.2.4.2.

The next page, page two (2) gives the pump performance parameters based on an 

arithmetic mean of the suction and discharge test section conditions. It also 

gives normalized pump performance parameters based on suction, discharge and 

mean conditions. Details are given in Section 3.2.4.3.

Pages three (3) and four (4) list various readings throughout the loop for each 

of the five (5) scans. Details of these are given in Section 3.2.4.4 and 

3.2.4.5 respectively.
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As mentioned above, the last four (4) pages of the printout duplicate pages one 

(1) through four (4) except that the units are changed from English to metric, 

No separate description of these pages is given.

3.2.4.1 PAGE 0.

Line 1: Heading

Line 2: Headings - Scanner Number, Device Type, Output in Volts, Engineer
ing Value, Standard Deviation of the Engineering Value About Its 
Mean.

The next block of data gives the mean values for thermocouples, pressure cells, 

differential pressure cells, resistance temperature devices, the torque meter, 

drag discs, turbine meters, the speed meter, gamma densitometers and the magne­

tic flow meter. Actual number of devices and therefore the number of lines 

varies from test to test.

Next Line 1A: Headings - Gamma densitometer density and mixing tee density,

Line 2A: Densities for suction leg - lower beam.

Line 3A: Densities for suction leg - center beam.

Line 4A: Densities for suction leg - upper beam.

Line 5A: Densities for discharge leg - lower beam,

Line 6A: Densities for discharge leg - center beam

Line 7A: Densities for discharge leg - upper beam

Line 8A: Densities for AECL gamma densitometer position - outer beam

Line 9A: Densities for AECL gamma densitometer position - center beam

Line 10A: Densities for AECL gamma densitometer position - inner beam

Line 11A: Headings - Thermocouple, Resistance Temperature Device,
Saturation Pressure and Effective Pressure.

Line 12A: Readings at the Suction Leg

Line 13A: Readings at the Discharge Leg

Line 14A: Readings at the Water Orifice

Line 15A: Readings at the Steam Orifice

Line 16A: Readings at the High Pressure Drum

Line 17A: Hydraulic Torque, Normalized Based on orifice based Suction
Leg Density.
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Line 18A: 

Line 19A: 

Line 20A: 

Line 21A: 

Line 22A: 

Line 23A:

Line 24A: 

Line 25A: 

Line 26A:

Line 27A: 

Line 28A; 

Line 29A: 

Line 30A: 

Line 31A: 

Line 32A: 

Line 33A: 

Line 34A:

Pump Pressure Rise - Leg-to-Leg

Pressure Difference - (Discharge - Suction)

Pump Pressure Rise - Inlet Leg to Discharge Flange

Injection Outlet Temperature

Net Test Pump Injection Flow Out of the Loop

Headings Reading, based on Mixing Tee Mass Flow, Heat 
Balance, Pump Work and Injection Flows for the Suction and 
Discharge Legs

Velocity Values

Momentum Flux Values

Headings Saturation Temperature, Saturation 
Pressure and Densities Based on Loop Measurements

Heading Continued

Headings Continued

Values Based on Suction Leg Thermocouple 

Values Based on Suction Leg RTD 

Values Based on Suction Leg Pressure Cell 

Values Based on Discharge Leg Thermocouple 

Values Based on Discharge Leg RTD 

Values Based on Discharge Leg Pressure Cell

3.2.4.2 PAGE 1.

Line 1; Title

Line 2: Test Number, Date, Time and Page Numbers

Line 3: Sub-Heading - Suction is defined as being the normal suction side
when the pump is in the forward pumping mode.

Lines 4-7: Headings

A) Set Point: The requested conditions from the test request.

B) Actual Point Average: The arithmetic mean value obtained from five scans
of data at 30 second intervals.

C) Specified Difference: The allowed difference between the set point and the
actual point average - specified in the test request.
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P)

E)

F)

G)

H)

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Actual Difference: The absolute value of the difference between the set 
point and the actual point average.

Specified Drift: The maximum allowed value of the slope of a straight line 
least squares fit through the values obtained from the five scans of data 
in %/minute.

Actual Drift: The actual slope of a straight line least squares fit 
through the values obtained from the 5 scans of data.

Instrument Uncertainty: This Is the uncertainty 1n the value, using the 
equations in Section 3.2.3, together with the actual instrument uncertain­
ties obtained from calibration.

Data Standard Deviation: The standard deviation of the straight line least 
squares fit through the values obtained from the 5 scans of data,

8: The pressure, in psia, obtained from the Instrument at position
L-5 on the P&ID. (i.e., suction Instrument section)

9: The volumetric flow obtained from the orifices and a heat balance
down to the suction Instrument sections together with the effects 
of test pump Injection water and pump work, if relevant.

10: Heading

11: The void fraction using densities obtained from the orifices and
a heat balance down to the suction instrument section.

12: The void fraction using the density obtained from the center beam
of the suction side gamma densitometer and the suction tempera­
ture and pressure conditions.

13: The pump speed, in RPMs obtained from the speed meter (L-12 in
the P&ID - Figure 3.2-2).

14: Heading

15: The pump head, in feet of fluid, obtained from the differential
pressure measured from instrument section to instrument section, 
together with the density measured by the center beam of the 
suction gamma densitometer (L-16 for forward flow and L-19 for 
reverse flow). This is positive if the discharge pressure is 
higher than the suction pressure.

16: Same as Line 15 above, except that the density used is that
obtained from the orifices and the heat balance.

17: The differential pressure, in psi, measured from instrument
section to instrument section (positive if the discharge pressure 
is higher than the suction pressure). (L-7 or L-8 on the P&ID - 
Figure 3.2-2),

18: Heading

19: The calculated pump hydraulic torque in ft-lb.
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Line 20: The calculated pump friction torque in ft-lb.

Line 21: The measured pump shaft torque in ft-lb, obtained using the 
torque meter (L-ll in the P&ID - Figure 3.2-2).

Line 22: Sub-Heading - Discharge is defined as being the normal discharge 
side when the pump is in the forward pumping mode.

Line 23: The discharge pressure, in psia, obtained from the instrument at 
position L-6 in the P&ID - Figure 3.2-2 (i.e., discharge instru­
ment section).

Line 24: The volumetric flow, in GPM, obtained from the orifices and a 
heat balance together with the effects of test pump injection 
water, if relevant.

Line 25: Heading

Line 26: The void fraction obtained using the mass flows from the orifices, 
the volumetric flow in Line 24 above, and the discharge thermal 
conditions.

Line 27: The void fraction using the density obtained from the center beam 
of the discharge side gamma densitometer and the discharge 
thermal conditions.

Line 28: As Line 13 above.

Line 29: Heading

Line 30: The pump head, in feet of fluid, obtained from the differential 
pressure measured from instrument section to instrument section, 
together with the density measured by the center beam of the 
discharge gamma densitometer. (L-19 is forward flow and L-16 in 
reverse flow.)

Line 31: Same as Line 30 above, except that the density is that obtained 
from the orifices and the heat balance.

Line 32: As Line 17 above.

Line 33: Heading

Line 34: The calculated pump hydraulic torque in ft/lb.

Line 35: The calculated pump friction torque in ft/lb.

Line 36: As Line 21 above.

Line 37: Conversion Constant File Identification.

Line 38: Time and Date of Data Reduction.

Line 39: Status of Water and Steam Orifices.
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3.2.4.3 PAGE 2,

Line 1; 

Line 2: 

Line 3: 

Lines 4-7; 

Line 8; 

Line 9: 

Line 10: 

Line 11: 

Line 12: 

Line 13: 

Line 14: 

Line 15: 

Line 16: 

Line 17: 

Line 18: 

Line 19: 

Line 20: 

Line 21: 

Line 22: 

Line 23:

A)

B)

0

Line 24: 

Line 25:

Line 26;

Title

Test Number, Date, Time and Page Number of Output 

Subheading

Headings - As 1n A-H on Page 1.

The arithmetic mean of Lines 8 and 23 on Page 1.

The arithmetic mean of Lines 9 and 24 on Page 1.

Subheading

The arithmetic mean of Lines 11 and 26 on Page 1,

The arithmetic mean of Lines 12 and 27 on Page 1.

As Line 13 on Page 1.

Subheading

The arithmetic mean of Lines 15 and 30 on Page 1,

The arithmetic mean of Lines 16 and 31 on Page 1.

As Line 17 on Page 1.

Subheading

The pump hydraulic torque In ft-lb.

The pump friction torque in ft-lb.

As Line 21 on Page 1.

Subheading

Subheading

Suction - values based on suction conditions.

Discharge - Values based on discharge conditions.

Average-values based on average conditions.

Subheading

Normalized pump head using gamma densitometer center beam den­
sity.

Normalized pump head using density from orifice flows and local 
thermal conditions.
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Line 27: 

Line 28: 

Line 29: 

Line 30: 

Line 31:

Line 32:

Line 33: 

Line 34: 

Line 35: 

Line 36: 

Line 37: 

Line 33:

Line 39:

Line 40: 

Line 41:

Line 42:

Subheading

Normalized volumetric flow measured by orifices.

Normalized requested volumetric flow.

Subheading

Percent void fraction based on orifice flows and local thermal 
conditions.

Percent void fraction based on gamma densitometer center beam 
density and local thermal conditions.

Requested percent void fraction.

Subheading

Normalized pump speed.

Normalized requested pump speed.

Subheading

Normalized hydraulic torque, density corrected using the gamma 
densitometer center beam density.

Normalized hydraulic torque, density corrected using a density 
obtained from the orifice flows and the local thermal conditions.

Subheading

Superficial velocities of water in both the suction and discharge 
legs.

Superficial velocities of steam in both the suction and discharge 
legs.

3.2.4.4 PAGE 3.

Line 1: Heading

Line 2: Sub-Heading

Line 3: Headings for each scan and mean percent uncertainty.

Line 4: Sub-Heading

Line 5: High pressure drum pressure (L-65)

Line 6: Steam orifice pressure (L-41 or L-47)

Line 7: Water orifice pressure (L-42 or L-48)

Line 8: Suction leg pressure (L-5)
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Line 9: Saturation pressure on suction leg

Line 10: Discharge leg pressure (L-6)

Line 11: Saturation pressure on discharge leg

Line 12: Sub-Heading

Line 13: Suction leg temperature (RTD) (L-55)

Line 14: Suction leg temperature (thermocouple) (L-13)

Line 15: Saturation temperature of suction leg

Line 16: Discharge leg temperature (RTD) (L-56)

Line 17: Discharge leg temperature (thermocouple) (L-14)

Line 18: Saturation temperature

Line 19: Water orifice temperature (RTD) (L-53 or L-58)

Line 20: Water orifice temperature (thermocouple) (L-5Q or L-52)

Line 21: Steam orifice temperature (RTD) (L-54 or L-59)

Line 22: Steam orifice temperature (thermocouple) (L-49 or L51)

Line 23: Pump injection inlet temperature (L-21)

Line 24: Pump injection outlet temperature (L-22)

Line 25: High pressure drum inside wall temperature (L-23)

Line 26; High pressure drum outside wall temperature (L-24)

Line 27: Ambient temperature (L-57)

Line 28: Suction leg drag disc temperature (L-3Q)

Line 29: Discharge leg drag disc temperature (L-31)

Line 30: Sub-Heading

Line 31: Flow control valve pressure drop (L-60)

Line 32: Suction leg to flange pressure drop (L-61)

Line 33: PAC16 pressure drop (L-62)

Line 34: Pressure drop across inlet elbow (L-33)

Line 35: Pressure differential from volute to back of impeller (L-68)

Line 36: High pressure drum level DP (L-25)
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Line 37: Pressure rise pump flange to flange (L-66) 

Sub-HeadingLine 38:

Line 39: Water flow

Line 40: Steam flow

Line 41: Seal injection flow in

Line 42: Seal injection flow out (L-32)

Line 43: Pump speed (L-12)

Line 44: Shaft torque (L-ll)

Line 45: Pump DP - leg to leg (L-7 or L-8)

Line 46: Momentum flux in discharge leg using low drag disc (L-27)

3.3 STEADY-STATE REVIEW CODE AND SUMMARY TABLE CODE

The purpose of this subsection is to document (1) the Pump Steady-State Review 

(PSSR) code which was developed to access the reduced steady-state data files 

and further process the data for review of data consistency and examination of 

performance results, and (2) the Summary Table Code which was developed to 

summarize key output of the PSSR code. Two versions of the PSSR code were 

developed: one for processing forward flow steady-state test data, and the

other for reverse flow tests. The detailed description is provided in the 

following pages for the PSSR forward flow version. Explanations are added 

within, wherever applicable, to clarify for the reverse flow version. The 

Summary Table Code is described later in the section on Output.

The PSSR code is structured to calculate:

a. homologous ratios for the pump-developed static and total heads,

b. homologous ratio for the pump hydraulic torque,

c. homologous ratios of pump flow and speed,

d. pressure drops based on handbook K-factors, and actual K-factors based 
on measured pressure drops for flow of fluid in the pump suction and 
discharge legs, and

e. mechanical, hydrqqlic and total efficiencies of the pump.

The input to the code is taken from computer data files and is fully automated 

except to retain the flexibility by the user to analyze any desired test.
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The output 1s 1n the form of a detailed review of significant test parameters 

and calculated values for each test. The supplemental Summary Table Code 1s 

used to extract certain results obtained by the PSSR code and to generate a 

comprehensive summary table which lists the key test parameters and calculated 

homologous ratios for all the tests.

3.3.1 Algebraic Relations Used In the Code

3.3.1.1 Dimensionless Quantities. The pump test parameters, expressed In 

dimensionless quantities, are given by:

- - Pump Volumetric Flow Rate
v " Qr Rated Pump Volumetric Flow Rate

Flow is defined as positive in the normal flow direction.

= 1L = Pump Speed 
aN " NR " Rated Pump Speed

Speed is positive in the normal direction of pump rotation.

h - H- = Pump Head 
n ~ Hr Rated Pump Head

Head is positive when pressure at the normal discharge side of the pump 1s 

greater than at the normal suction side,

Several definitions for pump head are used, and corresponding calculations are 

performed by the PSSR Code. They are:

1. Pump head, static leg to leg, based on upstream leg specific volume

2. Pump head, static leg to leg, based on local specific volumes

3. Pump head, total leg to leg, based on local specific volumes

4. Pump head, static flange to flange, based on local specific volumes

5. Pump head, total flange to flange, based on local specific volumes

The value for pump head based on definition 1 Is the one listed 1n the Summary
Table and used 1n developing the Initial pump performance maps.
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The density-adjusted torque values in the initial data presentation are derived 

from:

Pump Hydraulic Torque
Rated Pump Torque x Rated Density x Specified 

Volume

Average

^sh pr _ ]jh. _ „ Pump Shaft Torque 
Tr l/vave ~ T^ ~ ph Pump Hydraulic Torque

s

in which

1. Ts^ is the shaft torque driving the pump, measured by the torque meter in

the drive shaft between the gear box and the pump, and is positive in the 
normal direction of pump rotation,

2. T^ is the hydraulic torque, defined as the torque exerted by the impeller

on fluid in the impeller passages, and equal to T , - Tf„w which is posi­
tive in the direction of normal rotation. n

3. T^w is the torque required to overcome rotational friction and windage ^

the pump and is in the same direction as the pump rotation, and therefore 
has the same sign as the pump speed.

4. v _ is the average specific volume given by:
a Vc

vave ” ^upstream + vdownstream^

The above dimensionless quantities v, h, 3^ and 3S^ are evaluated for specific 

volumes derived (1) from gamma-densitometer measurements and (2) from orifice 

measurements combined with measurements in the suction and discharge pipe legs 

through an energy balance. Orifice-based upstream fluid properties are derived 

by way of an energy balance from water and steam orifice mass flow measurements, 

a calculated heat loss from the piping between the orifices and the upstream 

leg, the measured upstream leg pressure and/or temperature, and the supposition 

of homogeneous non-slip flow. Orifice-based downstream properties are derived 

from orifice measurements, heat loss along the way to the upstream leg, pump 

work, and downstream leg pressure and/or temperature.

The pump rated operating conditions, for maximum efficiency, obtained from the 

manufacturer's cold water tests (Reference 1) are as follows:
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Rated Head, = 252 ft of water 

Rated Flow Rate, qR = 3500 gpm 

Rated Torque, IR = 308 ft-lbf 

Rated Speed, NR = 4500 rpm 

Water Density, pR = 62.3 lbm/ft3

3.3.1.2 Homologous Ratios. The homologous ratios, defined on the basis of 

fluid dynamic similarity principles (Reference 2), are calculated by the PSSR 

code. They are:

homologous head ratio

homologous hydraulic torque ratio

homologous ratio of flow and speed

Homologous head ratios are calculated in the code using all the head values 

defined, These calculations are detailed below.

For values of homologous flow-to-speed ratio greater than 1,0 (v/c^ >1) it is 

common to use the alternate homologous ratios with v in the denominator and so 

all the ratios h/ajjj, h/v , and are calculated. When the flow-to-

speed ratio is less than or equal to l(v/aM i 1), the only similarity ratios
2 2 N 

calculated are h/a^ and

3.3.1.3 Static and Total Head Calculations. The pressure drops and pressure 

rises were measured as shown in the schematic of the test loop (Figure 3.3-1). 

The pump heads defined above are calculated as follows:

Pump Head, Static Leg to Leg, Based on Upstream Leg Specific Volume

Here, "leg to leg" AP means aP in Psi between the pump suction instrumentation 

spool (SIS) and pump discharge instrumentation spool (DIS), which are designated 

In the code as Stations 1 and 2, respectively.
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PRESSURE DROP 
FROM SUCTION LEG 
TO SUCTION FLANGE 
(L-61)

PRESSURE RISE ACROSS 
TEST PUMP, SUCTION 
FLANGE TO DISCHARGE 
FLANGE (L-66)

Figure 3.3-1. Test Loop Schematic

STATION i. 
SUCTION LEG 
ISIS)

PRESSURE IN NORMAL 
SUCTION LEG (L-5)
CALLED PUPS FOR FORWARD FLOW 
AND PDWN FOR REVERSE FLOW

PRESSURE RISE ACROSS 
TEST PUMP, SUCTION LEG TO 
DISCHARGE LEG (L-7)

PRESSURE IN NORMAL 
SUCTION LEG (L-6)
CALLED PDWN FOR FORWARD FLOW 
AND PUPS FOR REVERSE FLOW



’AJPSv
= aP12 X X 144 x -g—, ft

v-j: Representative specific volume at Station 1, ftVlbm

|gs|/g = Ibm/lbf = 1.

This calculated pump head is used in the head parameters listed in the Summary 

Table and in the preparation of the initial pump performance maps.

Pump Head, Static Leg to Leg, Based on Local Specific Volumes

r -i 19c I
3 [(Pt + aP,?) v? - P, x v,! x 144 x ——, ft 

local v L 1 ^ l u g

where
3

v2: Representative specific volume at Station 2, ft /Ibm.

Pump Head, Total Leg to Leg, Based on Local Specific Volumes

Total hydraulic head at any station =

static
x 144 x + velocity head + elevation head.

Applying this between Stations 1 and 2,

■U

.local v
[(Pi + AP-. Q) X Vj P1 X V}]x 144

V2 ' V1
+ ~2q.J + (z2 " zi)» ft

where

V-j = Representative velocity of fluid at Station 1, ft/sec

V2 = Representative velocity of fluid at Station 2, ft/sec

(Z2 - Z,) = Difference in elevation between the normal discharge and
suction lines of the test pump, 1.0 ft (actual).
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Note that, in the above equation for Hj*-, the absolute static pressure at 

Station 2 is referenced with respect to the value at Station 1 via AP^ even 

though the measured absolute at Station 2 is available. This is because, in 

general, the direct measurement of AP is more accurate than taking the rela­

tively small difference between the two large measured absolute pressures. Note 

also that the total hydraulic head function does not account for thermodynamic 

energy such as that associated with changes in temperature and change of state.

Pump Head, Static Flange to Flange, Based on Local Specific Volumes

H^Jlocal v " " APl3 + AP34^ X V4 " *P1 " APl3) X V3]X 144 X U

where

v. = Representative specific volume at Station 4, (as first approxima-
^ 3

tion assumed equal to V2), ft /Ibm

Vg = Representative specific volume at Station 3, (assumed equal to 

v-|), ft^/lbm

AP34 = Flange-to-flange pressure rise across the pump, psi 

aPis = Pressure drop between Stations 1 and 3, psi

For reverse flow, the equivalent equation is

n^local v = ^Pl + AP31 + AP34^ X V4 " ^ + AP31^ X V3^X 144 X ft

Pump Head, Total Flange to Flange, Based on Local Specific Volumes

H FF
T local v

FF
S local v

z3), ft

where and V3 are the representative velocities at Stations 4 and 3, approxi­

mated as equal to those at Stations 2 and 1 respectively (ft/sec).
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3.3.1.4 K-Factor Calculations. The code calculates K-factor data from the 

static pressure drop measurements for single and two-phase fluid flows 1n the 

pump suction and discharge test section legs.

The relationship between K-factor and pressure drop is given by

pV^
AP = K x 2|gs| x 144

From this equation, K-factors are evaluated for the values of aP^ and aP^ 

derived from measurements:

K (for suction leg 1-3)
313 x V1 <2lgs! x 144^

K (for discharge leg 4-2)
AP42 x v2 (2|gs| x 144)

where,

aP^^ = [(-APig^ " aP13 " ("aP34^ ,'s the pressure drop due to 

mixing and friction between 4 and 2, psi.

For reverse flow steady state tests, the pressure drop aP24 is given by: 

aP24 ~ (aP12 '' aP34 ’ aP31^’ Ps^

Also, for comparison, aP's are calculated using handbook single-phase K 

values of 0.69 for the suction leg (1 to 3) and 0.15 for the discharge leg 

(4 to 2).

3.3.1.5 Efficiency Calculations. Pumping efficiency is defined in several 

forms. They are hydraulic efficiency, mechanical efficiency and total effi­

ciency.

Hydraulic efficiency is given by:
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where

W : weight flow rate, Ibf/sec

H : head developed by the pump, ft

Th: hydraulic torque, ft-lbf

a) : pump speed, radians/sec

Representing the above in terms of reduced data quantities Q (volumetric flow
O

rate, gal/min), v (specific volume, ft /Ibm), H (head, ft), (hydraulic 

torque, ft-lbf), and N (pump speed, rpm).

D[sec/m
1

60[sec/mihJ 7.48
fiT
gal

1 1 bm
(v) Q,v ft^ Tg^

1 bf 
Ibm static He1ev> [ft]

Th [ft-lbf] x 2uN rad
rev

rpm min
sec

Introducing the rated quantities Qp, Hp, Np, Tp and non dimensionalizing,

nh = 0.84355 - x n a.. x

where

?h = x (62.3) x (v)

(4-1)

v Ibf
Ibm’ and

(v)6hand (V)Q,V should be the specific volumes used in deriving 3^ and

Q(or v), respectively, which for the initial data presentation were

vaw. and v,, respectively. However the existing version of the PSSR code

applied Equation 4-1 with (v)n taken as v_ . so the factor (v)fi /(v)n
ave Pu

was effectively unity. Efficiencies derived by either formulationn were 

adequate for their use in checking consistency of test data.
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Mechanical efficiency is the ratio of hydraulic to shaft torques;

Total efficiency or the overall efficiency Is the product of hydraulic and 

mechanical efficiencies:

ntotal ~ nh x nmech

Turbining efficiencies are the inverse of the pumping efficiencies.

3.3.1.5.1 Modes of test pump operation. The test pump could operate in 

any of the following modes;

a. pumping

b. pumping dissipation

c. turbining

d. turbining dissipation

a. Pumping:

The pump is said to be in pumping mode when both the hydraulic torque and 
the speed are of the same sign.

b. Pumping Dissipation:

The pump is said to be in pumping dissipation mode when both of the follow­

ing conditions are satisfied;

1, Hydraulic torque and speed are of the same signs.

2. Head and flow are of opposite signs.

c. Turbining:

The pump is said to be in turbining mode when the hydraulic torque and 
speed are of opposite signs,

d. Turbining Dissipatiop:

The pump is said to be in turbining dissipation mode when all of the 
following conditions are met:
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1. Hydraulic torque and speed are of opposite signs.

2. Hydraulic and shaft torques are of opposite signs.

The recognition of these modes of the pump operation is done in the code by 

using the logic diagram as shown in Figure 3.3-2.

3.3.2 Code Versions

Two versions were developed: one to handle the steady-state forward flow tests

and the other to handle the steady-state reverse flow tests. Listings of the 

two version are provided in Appendices 3.3A and 3.3B. A list of parameters used 

in the code are provided in Table 3.3-1.

Table 3.3-1

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol ___________ Description__________ Units

NT Test Number

DATE(I), 1=1,3 Test Date

PRS Setpoint Pressure, upstream

W>

psi a

PRM Measured Pressure, upstream 
leg

psia

FLWS Setpoint upstream volume flow 
rate into the pump

GPM

FLWM(I), I=l,2(2) Measured upstream volume flow 
rates into the pump

GPM

ALFS Setpoint upstream void frac­
tion

ALFM(I),1=1,2 Measured upstream void frac­
tions from y-D and "orifice" 
values

SPDS Setpoint pump speed RPM

SPDM Measured pump speed RPM
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Table 3.3-1 (Cont'd.)

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol Description Units

PH(I),I=1,2 Pump head based on leg to leg 
static aP and upstream speci­
fic volume (DENUP (p.3-73)

ft

PHYTRQ Pump hydraulic torque ft-lb

TRQFM Torque due to friction & 
windage

ft-lb

PSHTRQ Shaft torque ft-lb

PUPS(I),I=1,6(3) Pressure upstream of pump psia

PDWN(I),1 = 1,6
(41Pressure downstream of pump ' psia

DPUPTN(I),I=1,6 Pressure drop measurement from psia
normal suction leg to the pump 
inlet (suction flange)

psi

AECLDP(I),1 = 1,6 Pressure difference across 
inlet pipe cross-section at 
suction flange near AECL y-D, 
downstream of second elbow 
and 45°F below horizontal on 
each side. Positive if out­
side of elbow has higher P.

psi

PMDPIO(I),1=1.6 Static pressure rise measure­
ment across the pump, flange 
to flange (i.e. from pump 
inlet to outlet)

psi

T0TWTR(I)I=1.6 Water flow rate through 
the pump test loop

Ibm/sec

TOTSTM(I).1=1.6 Steam flow rate through 
the pump test loop

Ibm/sec

SEALIN(I)»I-1.6 Seal injection flow rate, in Ibm/sec

SEAL0UT(I),I=1,6 Seal injection flow rate, out Ibm/sec

DPPMP(I).I=1.6 Pressure rise across the pump, 
leg to leg (measurement taken 
across stations 1 and 2 of
Figure 3.3-1)

psi

SVMXUP(I),I=1.6 "Mixing tee" (or "orifice") 
fluid specific volume i.e. 
upstream leg value derived

eft/Ibm
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Table 3.3-1 (Cont'd.)

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol Description Units

from the orifice flow and 
upstream leg pressure, 
temperature and heat loss 
measurements

SVMXDN(I),1=1,6 "Mixing tee" fluid specific 
volume, downstream leg, de­
rived as for upstream plus 
accounting for injection 
flow leakage

ft3/Ibm

UGD2(I),1=1,6 Gamma-D beam-2^ fluid 
specific volume, downstream

ft3/Ibm

DGD2(I),1=1,6 Gamma-D beam-2 fluid specific 
volume, downstream

ft3/lbm

VMXUP(I),1=1,6 "Mixing tee" fluid velocity, 
upstream

ft/sec

VMXDN(I),I=1,6 "Mixing tee" fluid velocity, 
downstream

ft/sec

VLNSUCG(I),1=1,6 Gamma-D beam-2 fluid velocity 
at normal suction

ft/sec

VLNDISG(I),1=1,6 Gamma-D beam-2 fluid velocity 
at normal discharge

ft/sec

NUS Ratio of setpoint to the rated 
the rate pump flow rate (vs)

dimensionless

ALNS Ratio of setpoint to the rated 
pump speed (a^)

dimensionless

RAT IS Dynamic similarity flow-to- 
speed ratio for set point

(vs/aNs)

dimensionless

OBRATIS
V

Inverse ratio, l/(—-)
UNS

for the setpoint

dimensionless

NUM(I),1-1,2 Ratio of measured to the 
rated pump flow rate, (v)

dimensionless

ALNM Ratio of measured to the 
rated pump speed (O

dimensionless
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Table 3.3-1 (Cont'd.)

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol Description Units

RATIM(I),1=1,2 Dynamic similarity flow-to- 
speed ratio for the measured 
point /v s

aN

dimensionless

0BRATIM(I),1=1,2 Inverse ratio, l/(—) 
aN

dimensionless

DIFPR(I),1=1,6 Difference between the 
absolute pressures at 
downstream and upstream 
locations

psi

DPI0MLL(I), 1 = 1,6 Sum of pressure drops in the 
two pipe sections (suction and 
discharge legs)=PMDPIO(I) - 
DPPMP(I)

psi

DPUPCAL Calculated "geometry" and 
frictional pressure drop for 
the piping from Suction leg 
station to the pump inlet 
(location 1 to 3 of Figure
3.3-1) based on an assumed 
K-factor of 0.69

psi

DPDNCAL Calculated mixing and fric­
tional pressure drop from 
pump outlet flange to the 
discharge leg based on an 
assumed K-factor of 0.15

psi

RKUPMS Calculated K-factor for the 
piping from the suction leg 
station to the pump normal 
inlet, based on the measured
AP

RKDNMS Calculated K-factor for the 
discharge piping from pump 
normal outlet to the dis­
charge leg, based on the aP 
derived from measurements

SEALNT Net balance in seal injection 
flow rates (indicating flow 
leaking into or out of the 
main loop flow)

Ibm/sec

VELHGD Velocity head difference 
between the normal discharge

ft
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Table 3.3-1 (Cont'd.)

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol

VELHOR

PNH(I),1=1,2

BTA1

BAT2

BTASH1

BTASH2

DENA1

DENA2

___________ Description

and suction legs, based on 
the Gamma-D beam-2 specific 
volumes

Velocity head difference 
between the normal discharge 
and suction legs, based on the 
orifice-measured specific 
volumes

Normalized static head 
developed by the pump from 
leg to leg (between locations 
1 and 2 of Fig. 3.3-1) based on 
five-scan average of upstream 
specific volume DENUP (p. )

Normalized hydraulic torque 
adjusted to the average of 
upstream and downstream 
Gamma-D beam-2 specific 
volumes

Normalized hydraulic torque 
adjusted to the average of 
upstream and downstream 
orifice (mixing tee) 
specific volumes

Normalized shaft torque 
adjusted to the average of 
both Gamma-D beam-2 specific 
volumes as in BTA1

Normalized shaft torque 
adjusted to the average 
"orifice" specific volume 
as in BTA2

Average density based on the 
average of upstream and down­
stream G-D beam-2 specific 
volumes

Average density based on the 
average of upstream and down­
stream mixing tee (orifice) 
specific volumes

Units

ft

dimensionless

dimensionless

dimensionless

dimensionless

dimensionless

lbm/ft3

lbm/ft3
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Table 3.3-1 (Cont'd.)

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol Description Units

DENUP Upstream density based on the 
orifice (or mixing tee) 
measurements, inverse of 
specific volume averaged over 
five scans

lbm/ft3

DELT1 Homologous ratio for head 
based on upstream y-D beam-2 
density and leg to leg AP,
PNH(I), (p. 3-72)

(h/a^)

DELT2 Homologous ratio for head 
based on upstream orifice 
density and leg to leg aP,
PNH(I), (p. 3-72)

(h/ajj)

ZTA1 Homologous ratio for head 
based on upstream y-D beam-2 
density and leg to leg aP, 
alternate to DELT1

(h/v2)

ZTA2 Homologous ratio for head based 
on upstream orifice density 
and leg to leg aP values, 
alternate to DELT2

(ti/u2)

EPS1 Homologous ratio for hydrau­
lic torque adjusted to the 
average of upsteam and down­
stream y-D beam-2 specific 
volumes

EPS2 Homologous ratio for hydrau­
lic torque adjusted to the 
average of upstream and down­
stream orifice specific 
volumes

(P2/^)

PSI1 Homologous ratio for hydrau­
lic torque, alternate to EPS1

(P-|/^2)

PSI2 Homologous ratio for hydrau­
lic torque, alternate to EPS2

(y^2)

HSFF(I),I=1,2(2) Normalized static head 
developed by the pump from 
flanqe to flange using the 
local specific volume 
averaged over five scans
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Table 3.3-1 (Cont'd.)

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol Description Units

HSLL(I),1=1,2 Normalized static head 
developed by the pump from 
leg to leg using the local 
specific volumes (five-scan 
averages)

HTFF(I),1=1,2 Normalized total head 
developed by the pump from 
flanqe to flanqe using the 
local specific volumes (five- 
scan averages)

HTLL(I),1=1,2 Normalized total head 
developed by the pump from 
leg to leg using the local 
specific volumes (five-scan 
averages)

HSFA1,HSFA2 Homologous head ratio for 
flange to flange static head 
using HSFF(I)

(hs/aN)

HSLA1 ,HSLA2 Homologous head ratio for leg 
to leg static head using
HSLL(I)

(hs/ajj)

HTFA1,HTFA2 Homologous head ratio for 
flange to flange total head 
using HTFF(I)

(ht/ctN^

HTLA1,HTLA2 Homologous head ratio for 
leg to leg total head using
HTLL(I)

HSFN1,HSFN2 Alternate homologous head ratio 
for flange to flange static 
head using HSFF(I)

(hs/v2)

HSLN1,HSLN2 Alternate homologous head 
ratio for leg to leg static 
head using HSLL(I)

<hs/v2)

HTFN1,HTFN2 Alternate homologous head 
ratio for flange to flange 
total head using HTFF(I)

oy*2)

HTNLN1,HTLN2 Alternate homologous head 
ratio for leg to leg total 
head using HTLL(I)

(ht/v2)



Table 3.3-1 (Cont'd.)

LIST OF PARAMETERS USED IN THE PSSR CODE

Fortran Symbol 

EFM

EFH2.EFH1

EFTOT2.EFTOT1

___________ Description Units

Mechanical efficiency of the 
pump

Hydraulic efficiencies based 
on BTA2 and BTA1, respectively

Total (or overall) efficiencies 
based on EFM and EFH2 or EFH1. 
respectively

Note 1: Upstream of pump refers to normal suction leg for forward flow 

tests, whereas for reverse flow tests it is the normal discharge leg.

Note 2: 1=1 referes to gamma densitometer derived (y-D) value

1=2 refers to "orifice" value derived from orifice and upstream leg measure­

ments.

Note 3; Dimensioned variables 1 through 5 refer to the five scan values.

The sixth variable is the average of the five scans.

Note 4; Downstream of pump refers to normal discharge leg for forward 

flow tests and to normal suction leg for the reverse flow tests

Note 5; Beam 2 of the upstream and downstream gamma densitometers crosses 

through the center of the pipe
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3.3.3 Input/Output Structure

3.3.3.1 Input Management. The Input to the code 1s completely automated by 

directly accessing the reduced data file or files created for each test or a 

series of tests by the SSDR code. Appendices 3.3C and 3.3D present samples of 

the reduced data file versions which are accessed by the P5SR-F0RWARD and PSSR- 

REVERSE code versions respectively.

In particular, after a series of tests are performed, the generated raw test 

data is reduced to engineering units (which is the ten-page output for each test 

containing both the U.S. and metric units) and the resulting reduced data is 

catalogued by the SSDR code as a permanent file in the CDC-760Q computer system. 

This file which contains the reduced data for the series of tests is then 

directly accessed by the PSSR code. The PSSR code then by use of appropriate 

format structure, selectively extracts for each test, only certain test quanti­

ties which are of particular interest for reviewing and analyzing the perfor­

mance of the pump. An additional feature of flexibility built into the input 

management is that any one test or strings of tests contained in the file can be 

specified for processing because the input for running the code calls for list­

ing the test number from which to begin and the test number to stop processing 

in each of a series of strings.

The following example demonstrates typical control and input cards for appli­

cation of the codes;

Job card

Account card ATTACH(TAPE10, SSDRF0RWDTESTDATAFILEA, ID=J0HN)

ATTACH(FWD, PSSRFWDC0DEECCSEPRIUSEABS15, ID=MURTHY)

FWD.

7/8/9 card 

230 255

283 283 215 format

324 246 

-1 -1 
7/8/9 card 

6/7/S/9 card

All cards start from the first column.
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3.3.3.2 Output. The output from the PSSR code is in two forms: one is a 3-page

detailed review of many test parameters for each steady-state test, and the 

other is a summary table of key test parameters for all the tests.

For each test, the PSSR output provides a detailed display of all the reduced 

test data parameters used as input, the code-calculated five-scan averages, K- 

factors, homologous ratios for head and torque and the pump efficiencies, as 

shown in APPENDIX 3.3E for a sample test.

After all the tests of interest have been processed, a summary table for those 

tests is generated by the Summary Table Code to include the key test parameters 

and the corresponding homologous ratios for pump flow-to-speed, head, and 

hydraulic torque. A sample page of the summary table is exhibited in Table 3.3-

2. The one-line-per-test format results in a columnar array which facilitates 

rapid visual access, sorting, and extraction of results. Since the PSSR Code 

has different versions for forward and reverse flow tests, the summary tables 

have separate groups of tests for the forward and reverse flow.

The left portion of the columns list the pump operating conditions and associat­

ed pressure changes, while the remaining columns list the normalized performance 

parameters and homologous ratios, plus upstream density. Meanings of the 

individual column headings are listed in Table 3.3-3. Asterisks in a column 

signify a number too large to fit the alloted space in the table. A listing of 

the Summary Table Code is provided in Appendix 3.3F.
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Table 3.3-2

TWO *>«Asr »»-p srarr tf^ts STEADY-STATE DATA SUWARY TABLE
TFST OATF TYP oorc

3FT A

wnTO
foac M.I 3

no —■ no 

(FF) (tq-ks>
4JU ALS' Mtl/ALN ALN/Ml' MOOMALI7F11 H/ALN?

H HYTOO.B
w/NU2 8/ALN2 4/NU2 DENSITY

UPST8H

1B/J3/77 Fwn Ffl 1.000 -4.-SA -3.44 .73 3.444 ,??o 14.734 . 040-20.44f<-?0.903******* —1.509******* -1.5*0 .127
ino? in/13/77 Fwn F7 1.000 -4. “4 -4.?3 .?* 3. PSP .771 17.447 .0P7-?7.4tS-2n.445»*»*«»» -1.S22******* -1.373 .125
inoT 10/13/77 rwn fq 1.000 -^,74 -4.03 .28 4.344 .SS? 7.011) .1?4-?5.2PS-21.603-43.068 -1.328-70.972 -1.13* .130
109S 10/13/77 Fwn F4 1 .non -.rT -.13 .1/ 1.S03 .447 7.773 .367 -1.246 -5.5H9 -4.1S6 -.560-18.341 -2.*73 .121
ino* 10/13/77 Fwn FF 1 .000 -1 .?=; -1.03 • 1 4 7.S70 .S41 4.44? .215 -5.017 -7.2S2-10.443 -.405-23.85* -1.098 .120

U)«>7 10/13/77 Ffc/O FA 1 .oon -l.°3 -1 .AS -10 3.070 • SS7 S.493 .182 -9.061-14.285-29.78fl -.987-46.96* -1.557 .122
1 nQA 10/13/77 Fwn FA l.non -?.?3 .?! 3.400 .AS! 4.143 .142-11.458-13.615-39.004 -1.020-**.783 -1.171 .123
1 n«»<» 10/13/77 rwn AO 1.000 -3.41 -3.IP .74 * 3.744 .437 4.430 .144-15.744-17.5H9-S1.740 -1.109-57.767 -1.238 .131
non 10/13/77 Fwn An 1 .onn -S.44 -4. Oh .33 4.P74 .RP4 S.444 .154-24.534-?n.043-31.?6S -1.053-25.5*0 -.860 .131
nn? 10/13/77 Fwn F4 1.000 -1.1’ -.PS .711 ?.0«3 .OOP 3.000 .333 -5.328 -1.452 -5.352 -.595 -1.861 -.207 .119

1112 10/14/77 Fwn 951 .246 3A* RF a. a** 1.077 1. P P 7 1.040 .376 .72? .371 .324 .711 .62? 34.863
1113 10/18/77 Fwn 046 . .219 ^A* />7 AF.AD A.P9 1.053 1. nos 1.0*5 • <>57 .550 .730 .551 .505 .719 .659 37.051
111* 10/19/77 rwn 954 .203 AIV.P1 Ff'.F** A.M>? 1.0*5 1.007 1.034 «PA4 .610 .770 .60? .559 .759 .705 37.651
1115 10/14/77 Fwn 955 .147 AA.F? A.n ^ 1.033 1 .OOP 1.031 • *>70 .694 .901 .691 .650 .897 .84* 38.34*
1116 10/18/77 FWT) 051 .197 A.l J 1.034 1.001 1.034 -PAA .669 .978 .668 .623 .876 .817 38.370

1118 10/20/77 Fwn 4F Knon -2.6P — ? • 19 • ?6 4.706 1.626 2.406 .345-15.304 -4.956 -5.796 -.691 -1.977 -.22* .098
1119 1/20/77 FWD Sn 1 „nnn -3.0] -5.44 .29 *.4?5 1 .625 2.060 .337-15.825 -5.431 -5.091 -.640 -2.056 -.233 .109
1120 10/20/77 Fwn nnr" -4.08 -3.54 .29 4.798 1.165 4.153 .241-21.089-13.069-15.798 -.916 -9.790 -.568 .111
1121 10/20/77 Fvn 4C 1 * « r n -.34 -.17 .1* 2.3*3 1.154 2.031 .4°? -1.782 3.375 -1.339 -.325 2.535 .615 .109
1122 10/20/77 Fwn %opa 1 .55 1*78 .16 .917 .007 .920 1.087 .565 1.211 .569 1.219 1.572

1123 10/20/77 Fwn *R? -.14 • 1 6 .443 »49P 1.772 .56* -.124 .107 -.4 99 -.159 .*29 .137 1.652
112* 10/20/77 Fwn 483 -1 .AT -1.50 .20 1.130 #34Q 9.243 .308 -.68? -.412 -5.611 -.533 -3.391 -.32? 1.536
1325 10/20/77 Fwn 443 • F91 -1.43 .?/ 1.229 • 24* 3.527 .24* -.889 -.371 -7.723 -.589 -3.051 -.245 1.501
1126 10/20/77 rwn *4* -2.00, .2? 1.219 • 33n 3.69* .271 -.903 -.491 -9.288 -.607 -4.508 -.330 1.508
1133 10/21/77 FWD 253 -7. A3 -4.75 .64 .428 • 1 FA 2.300 .*35 -.071 -.049 -2.058 -.389 -3.420 -.268 61.237

113* 10/21/77 Fwn 308 n-ftno —Af) .AA -55.57 2.47 .463 • 1 F? 4.504 .222 -.565 -.709-15.399 -.758-19.295 -.951 61.110
1135 10/21/77 fwp 2?5 ft.ftftO 58.9] 7.14 1.495 1.0FA 1.374 .725 .379 .971 .323 .170 .826 .*35 60.86*
1136 10/21/77 Fwn 211 • inn PA^PA 21.16 -1.37 -.009 ,4 0A -.023-4*.27* .270 .135 1.642 .823 51.319
1137 10/21/77 Fwn 171 n.non -pa.so -10.64 2.42 .999 . 4 OF 2.200 .*55 -.263 -.028 -1.578 -.326 -.160 -.035 57.50*
1138 10/21/77 Fwn *31 ?F,nF 21.95 -1.37 -.009 ,40A —.021—*7.373 • 283 .1*3 1.718 .865 50.515

1139
11*0

10/21/77
10/21/77

rwn
FWD

4?F
*314

ft.non 
n.non

-31.81 

??.?p

-P^.FA
/'O.pn

2.39
-1.3/

.949

.013
.610
.408

2.315
.031

.43?
33.794

-.3*6
.265

-.07?
.1*9

-2.062
1.613

-.385 -.*30
.90*

-.000 52.515
*7.87*

11*1 10/21/77 FWD 017 n.ftftO -29.06 -??*a3 2. 32 .084 .409 2.405 .*16 —. 3*8 -.099 -2.041 -.360 -.591 -.102 *7.615
11*5 10/22/77 FWO FAQ n.nro -26.46 -?3.F4 2.33 .979 .400 2.396 .417 -.317 -.08? -1.895 -.330 -.*93 -.006 *7.093
11*6 10/22/77 fwd FA'? ft.non 39. 15 SA,F4 5.89 1.501 1.168 1.290 .775 .*71 1.167 .3*0 .209 .461 .510 *7.515

13*7 10/22/77 Fwn FAA Q.flftft -7.76 A.40 3.7? 1.27? .794 1.603 .6?* -.093 .*59 -.1*7 -.057 .729 .28* *7.7*2
11*8 10/22/77 Fwn H7F ft.ftftO —A , A Q -4.47 .6 3 .49? .221 ?,??6 .**9 -.080 .013 -1.637 -.331 .262 .053 *7.851
11*9 10/22/77 FWD FF3 n.000 -3.^n .69 .630 .146 2.306 .*3* -.0*8 .009 -1.370 -.258 .2*7 .0*6 *7.82*
1151 10/22/77 fwd Q1A ft.nnft -x4.mS -o.TT 2.20 .541 .471 1.994 .501 -.179 .06* -.401 -.201 .280 .072 *7.72*
115? 10/22/77 fwd F7A n.nfto 77.21 3F.71 3.33 1.200 .903 1.73« .7*7 .326 .736 .399 .223 .902 .50* *7.755



TABLE 3.3-3

KEY TO SUMMARY TABLE COLUMN HEADINGS AND ABBREVIATIONS

Column Heading Meaning

TEST Steady-state test number

DATE Date of test

TYP Type of test
FWD = forward flow test
REV = reverse flow test

PRES
PSIA

Upstream instrument spool static pressure, psia. L-5 
for forward flow, L-6 for reverse flow

VOID
FRAC

Upstream void fraction obtained from orifice measure 
ments, upstream instrument measurements, and piping heat 
loss combined in an energy balance.

DP
(LL)

Static aP, suction instrument spool (SIS) to discharge 
instrument spool (DIS), (psi).

DP
(FF)

Static aP, suction flange to discharge flange, (psi).

DP
(TS-NS)

Static aP, suction instrument spool to suction flange.

NU = v. Normalized upstream volumetric flow rate Q/Qrated

calculated from orifice-measured flow rate and orificebased 
upstream specific volume

ALN Normalized pump speed, = N/N^

NU/ALN Homologous flow-to-speed ratio, v/c^

ALN/NU Homologous speed-to-flow ratio, ct^/v

NORMALIZED
H

Normalized SIS to DIS static pump head, h = H/HR feet 
of fluid having orifice-based upstream density.

NORMALIZED
HYTRQ.B

Normalized hydraulic torque, eH = (Tf/TRKPR • Vave)’

including adjustment to average density across the pump 
which is evaluated as the reciprocal of average specific 
volume.

H/ALN2
2

Homologous head ratio, h/o^ for v/a^ £ 1

H/NU2
2

Alternate homologous head ratio, h/v for v/o^ > 1.

B/ALN2
2

Homologous hydraulic torque ratio, for v/a^ <_ 1.
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TABLE 3.3-3 (Cont'd.)

KEY TO SUMMARY TABLE COLUMN HEADINGS AND ABBREVIATIONS

Column Heading

B/NU2

Meaning

Alternate homologous hydraulic torque ratio,
?

3^/v for v/a^ > 1.

DENSITY
UPSTRM

Or1f1ce-based upstream density derived as the reciprocal 
of the five-scan average of orifice-based upstream 
specific volume.
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3.3.4 References
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2. W.G. Kennedy, M.C. Jacob, and J.R. Shuckerow, Two Phase Pump Performance 
Program Preliminary Test Plan. EPRI NP-128, September 1975.
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Appendix 3.2A 

SSDR PROGRAM LISTING

3.2A-1





1

5

10

15

20

25

30

35

40

45

50

55

PROGRAM ETRV12 73/172 OPT=1 FIN 4.7+476 79/06/06. 14.34.48 PAGE 1

PROGRAM E TRY12iTAPE3 »OCTPUT »TAPE6=CUTPUT,INPUT,TAPE10i 
1IAPE11I

C CREATED 10/12/76 FROM FTRY11 
C MODIFIED 5/1/79 FOR GAMMA OEM CONVERSION 
C A1

DIMENSION APS(5)>APC(5t>ADS(51.ADD(51,AA(55I,AB112) 
DIMENSION AC(91.ABB(461.ABG(171.ANORMI111 
DIMENSION BDI7C.2)
DIMENSION C(7.751.CONI 131
DIMENSION DAL1321.DRIF(461•DSAT(5).DN0RM1111.DAC(61<ORAL 1321 
DIMENSION DPHI6).DZZ(5)
DIMENSION ERR132I.ETM112),ETM2t2),ETM3(2l,ETM4i2I.ETM5(2) 
DIMENSION ETM6I2).ETM7I2).ETM8I2).ETM9I2).ETM10I2).ETM1K2) 
DIMENSION EI901 
DIMENSION FRT151
DIMENSION HRT(5>.HMS<5).HMD!51.HMAI5).HGDSI5).HGD0I5) 
DIMENSION HGDAI5)
DIMENSION KCA(15).KPIll).KDPI19).KRTDI7),KTM(2).KGC(9) 
DIMENSION KDDISI.KT15)(KSMI2)
DIMENSION PRAI46).PR(75.5),PAC(9),PSCI5).PAIS).PDA 15) 
DIMENSION PSM0I5).PDMDI5)
DIMENSION RI75),RSD(5).RDD15).RT170).RSI70,5)
DIMENSION SPI46.5),SPRAI46),SSATI5)
DIMENSION TDAT(5),TSAT15),TSD(5)
DIMENSION UNORM(ll)
DIMENSION VSMDI5),VAPSEI5),VAPDEI5)
DIMENSION VMS(5),VMCt5),VMA15),VGDSt5),VGCDI5)
DIMENSION VGDA(5).VDMDI5),VPAI5),VRSD15),VRDDI5),VPDA(5) 
DIMENSION VEL(8,6)>VELE(B).VELHI8.6).VELHEI8)
DIMENSION HTI5),NI 15).NO 15) ,tita15) .NS 15)
DIMENSION ZPtil).ZDPi19),ZTMi2),ZDD(5),ZT(5),2SMI2) 
DlfCNSION ZG0I9)
DATA ETN1/6HIPSIA),6HIBAR) /
DATA ETM2/6HIGPM) .6HIM3/S)/
DATA ETM3/4HIFT),4Ht M) /
DATA ETM4/6HIFTLB).6H(NM) /
DATA ETM5/8H(LBM/SE)*BH(KG/SEC)/
DATA ETM6/9HIFT3/LBM),9HIM3/KG) /
DATA ETM7/8HIFT/SEC).8HIM/SEC) /
DATA ETM8/10HtLBM/FT—SE»10HIKG/M-SEC2/
DATA ETM9/3HC2),3H) /
DATA ETM10/5MIPSI),SHI BAR)/
DATA ETM11/3HIF),3HIC)/
DATA AEG! D/IOHFLOU CNTRO/
DATA ABGI2)/10HL VLV L-60/
DATA ABGI3)/10HSUCT LEG-F/
DATA ABGI4)/10HLANGE 1-61/
DATA ABGI5)/10HPAC16 DP /
DATA ABGI6I/10H 1-62/
DATA ABG17)/10HACR0SS E1B/
DATA ABGI8)/10H0U DP 1-33/
DATA ABGI9)/lOHVOIUTE—IMP/
DATA ABGI10)/10H BACK 1-68/
DATA ABGIID/IOHHP DRUM LE/
DATA ABGI12I/10HVL DP 1-25/
DATA ABG113)/10HPMP F1NGE-/
DATA ABGI14)/10HFLNGE 1-66/

000100
000110
000120
000125
000130
000140
000150
000160
000170
000180
000190
000200
000210
000220
000230
000240
000250
000260
000270
000280
000290
000300
000310
000320
000330
000340
000350
000360
000370
000380
000390
000400
000410
000420
000430
000440
000450
000460
000470
000480
000490
000500
000510
000520
000530
000540
000550
000560
000570
000580
000590
000600
000610
000620
000630
000640
000650
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60

65

TO

75

80

85

90

95

100

105

1X0

PROGRAM ETRY12 73/172 0PT=1 fTN 4.7*47»> 79/06/06. 14.34.48 PAGE 2

DATA ABG( 15)/6HCLQSED/ 000660
DATA ABG(16)/6HMAIN / 000670
DATA ABG{17J/6HBYPA5S/ D006B0
CALL CCNNEC(6LCUTPUT) 000690
CALL CCNNEC(5LINPUTJ 000700

C END BLOCK A 000710
C START BLOCK B 000720
C B1 000730

REWIND 3 000740
C READ INSTRUMENT CONSTANT FILE I.D. 000750
10B READ(3,77I ZFUE. IZERO.ZDATE,ZTIME 000760

IF(EOF(3)} 556.557 000770
C B2 000780
557 N0TEST=0 000790
C B3 000800

IF(IZEHa.ee.30J N0TEST=1 000810
IF 11 ZERO.LT.1501GOTO 107 000820

77 FORMAT(A4.14.2A9) 000830
C B4 000840
C READ INSTRUMENT 1.0. NUMBERS 000850

ZZFILE*ZFILE 000860
NZERO=IZERO 000870
ZZDATE=ZDATE 000880
ZZTIME-ZTIME 000890
READ(3t*l NTCA.IKCAIU,I>1,NTCA) 000900
READI3,*) NP, (KPm,I=l,NPI 000910
READ(3.*) NOP*1KDPII1.1=1.NOP) 000920
READ(3.4) NRTD.IKRTDII).I*1.NRTC) 000930
READ(3,*) NTM.1KTM(I).I*1.NTM) 000940
READ(3*4) NDO.(KDDdi.1=1.NDD) 000950
READ(3.4) NT,(KT(I).I*1.NT) 000960
READ(3.4) NSM.(KSM(IJ.I*1.NSMI 000970
READ(3.*) NGO*(KGD(Ii.I<l,NGD) 000980
READ(3.*) (KFP.1*1.7) 000990

C READ INSTRUMENT ZEROS 001000
READ (3.*) (ZPIU.W.NP) 001010
READ!3.4) (ZDPII).I*1.NDP) 001020
READO.*) IZTM(I).I*1.NTM) 001030
READ(3.*I IZOOII)*1*1.NODI 001040
READO,*) (ZT( I). 1*1.NT) 001050
READO,♦) (ZSM(I) , 1*1,NSM), ZMF 001060
IF(IZERO.LT.567) GOTO 50 001070

C 85 001080
READO.4) (ZG0( I), I*1.NGD) 001090

50 CONTINUE 001100
C INSTRUMENT CONVERSION AND CALIBRATICN ERROR CONSTANTS 001110
C 86 001120

NS*68 001130
C 87 001140

IFINDP.E0.19) NS=69 001150
DO 104 1*1,NS 001160

C 88 001170
READ13,*)(C(J.I),J=1.7) 001180

104 CONTINUE 001190
GOTO 108 001200

C END BLOCK B 001210
C START BLOCK C 001220
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115

120

125

130

135

140

145

150

155

160

165

170

PROGRAM ETPY12 73/172 0PT=1 FIN 4.7*476 79/06/06. 14.34.48 PAGE

C READING OF SCANNER DATA FILE 
C READ DATA MANUALLY INPUT TC DATA FILE 
C C
107 READ(3,41 I TEST

READO,*1 ILAB 
READO,*) IHFLC.IFLOh 
READO,*1 1SFLC, IFLCS 
READO,*) PSET,VOID,VOLM,PSPD 
VCLS*VCLM/3500.
READO,*> PABS.T8AR 

C END BLOCK C 
C START BLOCK D

00 100 1*1,86
C 01

Ein*o.
100 CONTINUE

00 117 1*1,32
C 02

PRAfI)*0.
ERR(I)*0.

117 CONTINUE 
C 03

PABS*(1-.000622*1TBAR-22))*PABS
PABS*PABS*t.9999924-1.S11241E-4*TBAR*2.075103E-B*TBAR*TBAR)
PABS*PABS—.2
PABS*.0193367617*PABS
IPAGE*0
IF(NOTEST.EQ.01 GOTO 121 
DO 120 1*1,95

C 04
READO,122) DUM,DUM,OUH,DUM,OUN 

122 FORMAT (5 A9)
120 CONTINUE 

GOTO 10B
121 CONTINUE

00 10 1*1,70
C 05

RTlI1*0.
IFII.GT.35) GOTO 10

C 06
AAI11*0.

10 CONTINUE 
C 07

PSO=0.
PD0*0.

C END BLOCK 0
00 877 IJJ=1,5 

C START BLOCK E 
C El

ICALL1*!
ICALL2*2

C READ SCANNED DATA
READO,130)XTH,XTS 
READI3,131)DQ2 
READO,132)DQ4 
READC3,132)003 
READ 0,1331005

001230 
001240 
001250 
001260 
001270 
0012B0 
001290 
001300 
001310 
001320 
001330 
001340 
001350 
001360 
001370 
001380 
001390 
001400 
001410 
001420 
001430 
001440 
001450 
001460 
001470 
001460 
001490 
001500 
001510 
001520 
001530 
001540 
001550 
001560 
001570 
001580 
001590 
001600 
001610 
001620 
001630 
001640 
001650 
001660 
001670 
001680 
001690 
001700 
001710 
001720 
001730 
001740 
001750 
001760 
001770 
001780 
001790
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175

180

185

190

195

200

205

210

215

220

225

1 E7PV12 73/172 OPT=l FTN 4.7*476 79/06/06

130 FORMAT{4XtF2.0»lX*F6.3) 001800
131 FORMAT»A5I 001810
132 FORMAT(Al0) 001820
133 FORMAT(All 0J1B30

00 144 1=1,14 001840
IF( I .GT.DGUTO 140 001850

C E2 001860
KEAD(3,*)2ER,R(1),R(2),RC3>,R(4) 001870
J=5 001880
MJ=J*4 001890
GOTO 144 001900

C E3 001910
140 READ(3,1411(R(KJ,K=J,MJi 001920
141 FORMAT(5FS.61 001930

J-MJ + 1 001940
MJ=J*4 001950

144 CONTINUE 001960
C EKE1 BLOCK E 001970
C START BLOCK F 001980
C FI 001990

ZER=ZER*1000. 002000
00 149 I=1,NS 002010

C F2 002020
RII) =RU 1*1000.-ZER 002030
RT1II*R|I1/1000.+RT111 002040

149 CONTINUE 002050
C F3 002060

ITIME=ILAB/1000000 002070
IDATE=ILAB—I TIME*1000000 002080
IMG=lOATE/lOOCO 002090
IOAY=(IOATE—IMC*10000)/100 002100
IYR=IDATE-10000*1MO—100*1 DAY 002110
XTIM=ITIME 002120
DO 159 1=1,8 002130

C F4 002140
VELI1,61=0. 002150
VELHII,6)=0. 002160

159 CONTINUE 002170
C INSTRUMENT CONVERSION 002180
C TFERMOUCOUPLE DATA CONVERSION 002190
C F 5 002200

DATA PAC/-1.8533063273E*1,3.8918344612E*1,1.6645154356E-2, 002210
*-7.870237448E-5,2.2835785557E-7,-3.5700231258E-10, 002220
*2.9932909136E-13,-1.2849848798E-16,2.2239974336E-20/ 002230

DO 192 I=1,NTCA 002240
C F6 002250

K=KC A(11 002260
IFIK.LT.231 GOTO 172 002270
IFIK.E0.30.0R.K.E0.3UGOTO 172 002280
IFIITEST.LT.8501GO TO 173 002290
IFIK.E0.501GO TO 172 002300
GOTO 173 002310

C F7 002320
172 RIK)=RIK 1/10. 002330
173 CONTINUE 002340

IFIRIK1.LT.I—2.6511 GOTO 192 002350
1F(R(K).GT.20.)GOTO 192 002360

PAGE 4
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C F42
K=KGD<I)
IFIK.NE.19) GCTO 285
IFIITEST.GT.527.AND.ITEST.LT.559) GOTO 287

C F43
285 1F(R(K).LE.C(3,K)> R IK} = C13,K) + .001

PR(K,lJJl=(C(lfK)-AL0G(R(K)-C(3,K>n/C(2,K)
IFIPR1K,IJJI.LT.O.) PR(Ki1JJ)=0.
RSIK11JJ)=PRIK11JJ)
GOTO 288

C F 44
287 PR(19tIJJ1-1.0 

RSIK,IJJ)=PR(K,1JJ)
288 CONTINUE
C SPEEDOMETER CCNVERS10N 

00 295 1-ltNSM
C F45

K=KSMII)
RIK)-R(K)-ZSM(I)
PRIK,IJJ)=>CI2,K)*C(4,K)*RIK)

295 CONTINUE
IFtPSPO.GE.O.IGOTO 298

C F46
PRIK,IJJ)*-PRtK,IJ4)

C FAT
298 RSIK,1JJ1°PR(K,IJJ)

SP16,IJJl=PRIK,IJJ)
ERRI6)»CI7,K)+ERR(6)

C TORQUEMETER CONVERSION
1=1
K=KTMCI)
Kl=KSMm
RIK)=RIK)—ZTMI1)
PRIK.IJJ)=CI2,K)*IRIK)-CI3,K))
PR IK,IJJ)*-PRIK,IJJ1/12.

C FRICTION TORGUE
FRTIIJJ)=-.018*1PR(5,IJJ)—PABS)+.000C3C5*IPR15,1JJ)—PABS)**2 
FRTIIJJ)*FRT11JJ)+8.0197E-2*ABSIPRIK1, IJJ) )
FRTIIJJ)*FRTIIJJ)-3.5856E—6*1PRIK1,1JJ))**2 
FRTI IJJ) = FRTIIJJ)/12.
FRTE=1.96

C F48
IFIPRIK1,IJJ).LT.O.)FRT11JJ)*—FRTIIJJ)

C F49
C HYDRAULIC TORQUE

HRTIIJJ)=PRIK,IJJ)—FRTIIJJ)
HRTE=SQRTICI7,K)**2+FRTE**2)
ERR 110)=ERRI10)+HRTE 
ERRIll)=ERRI11)+FRTE 
ERRI12)=ERRI12)+CI7,K)
SPI10,IJJ)=HRTIIJJ)
SPIll,IJJ)=FRTIIJJ)
SPI12,IJJ)=PRIK,IJJ)
RSIK,IJJ)»PR(K,IJJ)

C MAGNETIC FLOWMETER CONVERSION
PR 132,IJJ)=CI1,32)*IRI32)-ZMF)
RSI32, IJ J)=PRI32, IJJ )

004080
004090
004100
004110
004120
004130
004140
004145
004150
004160
004170
004180
004190
004200
004210
004220
004230
004240
004250
004260
004270
004280
004290
004300
004310
004320
004330
004340
004350
004360
004370
004380
004390
004400
004410
004420
004430
004440
004450
004460
004470
004480
004490
004500
004510
004520
004530
004540
004550
004560
004570
004580
004590
004600
004610
004620
004630

320008
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PROGRAM ETRY12 73/172 CPT=1 FTN 4.7+476 79/06/06. 14.34.48 PAGE 10

RTLE=(RTL-l./VPTLl)*CI7,J2)*1.8 005210
HSCME=(HSCHT-HSCMT1J*C(7,J2I*1.8 005220
ICALL1=1 005230
CALL FL0WTPRU3.1 JJI ,PR( Jl, IJJ1 , PR (J2 . IJ J ), D, DO, VP TL , ICALL l.WWl IJ J005240

1► J , XK9, Y, FA J 005250
DP=PR ( J3 , IJJJ 005260
SFA=.000022*tI7,J2I*1.8 005270
CONTINUE 005280

C WATER ORIFICE UNCERTAINTIES 005290
SK=.01*XKS 005300
SD-.001 005310
El=(SK/XK5)**2+I2.*SD/D0)**2+(RTLE/(2.*RTL»1**2 005320
E2=(SOP/12.*DP1)**2♦< SFA/FA)**2 005330
WWE=WW(IJJ)*SCRT(E1+E2) 0053*0
E(73I—(WWE/MWI IJJ 11* 100. +E( 73) 005350

389 CONTINUE 005360
C STEAM FLOW CALCULATION 005370
C G13 005380

CONO-.OOOS 005390
SCOND=.0005 005*00
IFIIFLCS.EC.01G0T0 396 005410

C Gl* 005*20
WS(IJJ)°0. 005*30
GOTO *71 005**0

396 CONTINUE 005450
IFHSFLO.EC.l IGOTO 431 005460

C MAIN STEAM ORIFICE 005470
C G15 005*80

0=5.734 005490
00=3.9397 005500

C G16 005510
IFIITEST.LT.298) 00=3.1615 005520
IFIPRI43,IJJ).LT.3.5)G0T0 *03 005530

C G17 005540
S0P=CI7,43) 005550
GOTO *05 005560

C G18 005570
*03 PR1*3(IJJ)»PRI37•IJJ) 005580

SDP=C I 7, 37) 005590
*05 CONTINUE 005600

GOTO *39 005610
*31 CONTINUE 005620
C BYPASS STEAM ORIFICE 005630
C G19 0056*0

00=1.2322 005650
0=2.770 005660
IFIPR1*5»IJJ).LT.3.5)GOTO *37 005670

C G20 005680
SDP=C! 7, 45) 005690
GOTO *39 005700

C G2I 005710
437 PRI45tIJJ)=PRI39,IJJ) 005720

S0P=CI7» 39) 005730
*39 CONTINUE 005740
C G22 005750

J2=59—5*1SFLO 005760
J3=43+2*ISFLO 005770

320010
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PROGRAM ETRY12 73/172 0PI=1 FTN 4.7+476 79/06/06. 14.34.48 PAGE 12

RTLE=SCRT(RTLP**2+RTLT**2) 006350
ICALL1=1 006360
CALL FL0k(PR<9,IJJ),PR(10f1JJ),PR(21'1JJ>.D.DG'VPTL,ICALLl.WUIJJ1006370 

*, XK9 « Y*F A ) 006380
WO(I(RS(32,IJJ)»60.)/(7.4805+VIJ) 006390
IF(MO(IJJ).LE.C.) WC11JJ)=.001 006400
WLSM C(IJJ)-WI(IJJ) 006410
kSU=NT(IJJ) 006420
HD=WT( IJ J)—ML 006430
HA=UT(IJJ>-.5*ML 006440
SP{45,IIJJ) 006450
SP(46>IJJ)-MG(IJJ) 006460

C INJECTION FLCM UNCERTAINTIES 006470
OP=PR ( 9» IJJ ) 006480
SOP-.02 006490
SK-.01*XK9 006500
SFA=.000022*C(7»21)*1.6 006510
E1=ISK/XK9)**2+I2.*SO/CO)**2+ISCP/I2.4DP))*42 006520
E2=(RTLE/12.*RTL))**2+!SFA/FA)**2 006530
WIE«WIIIJJI6SQRTIE1+E2) 006540
UOE>(.05*601/17.4805*VIJ) 006550
E(75)=E(75)+(hIE/hI(IJJ))*100. 006560
E(76)=E(76)+(UGE/UQ(IJJ))*100. 006570
MLE»SQRT(hOE**2+HIE**2) 006580
VHLE3=(ULE/NL)*100. 006590

C FLUID PROPERTY CALCULATICNS 006600
C INLET INJECTION ENTHALPY AND ITS UNCERTAINTY 006610

HIs(UO(IJJ)*HIJ-NI(IJJ)*XHP)/UL 006620
HIP* (( XHP—XHPD/l. )*C( 7, 10) 006630
HIT*(IXHP—XHP2)/l.)*C(7,21) 006640
HIE*SORTIHIP**2*HIT**2) 006650

C TEST SECTION SATURATION PROPERTIES 006660
ICALL2*2 006670
CALL SATURIPSPfPRI55>IJJ).VFTStHFTSiVGTStHGTStICALL2) 006680
ICALL2*2 006690
CALL SATUR(PSP1.PR(55>IJJ)+1.tVFTS1»HFTS1«VGTS1»HGTS1»ICALL2 ) 006700
ICALL2*2 006710
CAU SATUR(PDP•PR(56«IJJ)fVFTD.FFTD»VGTD»HGTD«ICALL2) 006720
ICALL2*2 006730
CALL SATURCPDPl,PR(56,IJJ)+l.,VFTOl.HFTOl.VGTDl,HGTD1,ICALL2) 006740
ICALL1*1 006750
CALL SATUR IPR(5•IJJ).TSPStVFPS>HFPS»VGPS>HGPStICALL1) 006760
ICALL1*1 006770
CALL SATUR(PR(6>IJJ)»TSPDtVFPD>HFPD,VGPD.HGPD,ICALLl) 006780
ICALL1*1 006790
CALL SATUR(PR(5,IJJI+1.,TSPS1,VFPS1.HFPS1,VGPS1,HGPS1,ICALL1I 006800
ICALL1*1 006810
CALL SATURIPR(6 dJJI + l.tTSPOl>VFP01tHFPCl»VGPG1.HGPD1»ICALLII 006820
ICALL2*2 006830
CALL SATUR(PAPSiTSDiIJJ)»VATS«HATStVGATS« HGATS.I CALL 2) 006840
ICALL2*2 006850
CALL SATURIPAPS.TSOIIJJ)+1.,VATS1,HATSl.VGATSl.HGATSl.ICALL2) 0C6860
TSATIIJJ)*TSPS 006870
TDAT«IJJ)*TSPD 006880
SSAT(IJJ)=PSP 006890
DSAT( IJJ )*PDP 006900
PS=PSP 006910

320012
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PROGRAM ETRY12 73/172 0PT=1 FTN 4.7«476 79/06/06. 14.34.48 PAGE 13

PD=PDP
C CONVERSION OF SPECIFIC VOLUMES TO DENSITIES 

RFTS«1./VFTS 
RFTS1*1./VFT51 
RGTS=1./VGTS 
RGTS1=1./VGTS1 
RFTD=1./VFTD 
RGTD1-1./VGTD1 
RGTD=1./VGTD 
RFTD1»1./VFTD1 
RATS=1./VATS 
RGATS-l./VGATS 
RATS 1*1./VATS1 
RGATS1*1./VGATS1

C LCMER BOUNDS OF GAMMA DENSITOMETER DENSITIES 
00 551 1*1*9

C G24
K*KGD(11
IFIITEST.GT.0.AND.ITEST.LT.391IGOTC 482 
IF!ITEST.G14559.AN0.ITEST.LT.14361GOTO 482 
IFII.GT.3.AND.I.LT.71 GOTO 497 
GOTO 494

482 IFII.LT.4.0R.I.GT.61 GOTO 497
C G25
494 IFIPRIK*IJJJ.LT.RGT01 PR IK,IJJ1-RGTD 

GOTO 551
C G26
497 IFIPRIK*IJJ1.I.T.RGTS) PRIK,1JJ)*RGTS
551 CONTINUE
C TEST SECTION SATURATION PROPERTY UNCERTAINTIES 
C G27

EIB21*EI82>4l1ABSIIT5PS-TSPS1J/l.l*CI7»51)/TSPSI*100.
E183 l*EI 831 •» ( ( ABS11TSP0-TSP011/1.1 *C 17.611/TSPOI *100.
El841-EI 84141 lABSI I PSP-PSP11/1. )*C17,551* 1. 81 /PSP) *100
EIB51*E18514| IABSII PDP—PDP1)/ 1. )*CC7,56)*1. 8) /POP) *100.
VFTSE-ABSIIVFTS-VF7S1)/l.1*CI7,551*1.8
VFTDE-ABS11 VFTO-VFTOl 1/1.1*0 7,561*1.8
VGTSE*AB SI I VGTS-VGTSD/l. 1*07,551*1.8
VGTDE-ABS11VGTO-VGTD1) /1.1*0 7, 56 ) *1.8
RFTSE-RFTS*IVFTSE/VFTS)
RGTSE«RGTS*t VGTSE/VGTS)
RFTOE«RFTD*IVFTDE/VFTD1 
RGTDE-RGTD*IVGTDE/VGTDI
ROSE*ABSI IIRFTS~RGTS)-IRFTSl—RGTSl)1/l.1*07,551*1.8 
R0PE*ABSIIIRFT0-RGTCI-IRFTD1-RGTD111/1.1*07,56)*1.8 
RATSE*ABSIIRATS-RATS1)/l.)*TSDE
ROATSE*ABSIIIRATS-RGATSl-IRATSl-RGATSllI/1.*TSDE1 
HFTSE*ABSUHFTS—HFTS1) /l. 1*0 7,551*1.8 
HGTSE*ABS IIHGTS—HGTSD/l. 1 *07,551*1.8 
HFTDE*ABSIIHFTD—HFTOll/l. 1*07,561*1.8 
HGTDE-ABS11HGTD-HGTD11/1. I *0 7,561*1.8 
HOGSF*ABS11IHGTS—HFTS1-IHGTS1-HFTS111/1.)*07,551*1.8 
HDGDE*ABS 11IHGTD-HFT01 —IHGTD1—HFTDl) 1/1.) *07,561*1.8 

C TEST PUMP PERFORMANCE CALCULATIONS 
C VOID FRACTION CALCULATION 
C MIXING TEE VCID FRACTION 
C UPSTREAM QUALITY CALCULATION

006920
006930
006940
006950
006960
006970
006980
006990
007000
007010
007020
007030
007040
007050
007060
007070
007080
007090
007100
007110
007120
007130
007140
007150
007160
007170
007180
007190
007200
007210
007220
007230
007240
007250
007260
007270
0072B0
007290
007300
007310
007320
007330
007340
007350
007360
007370
007380
007390
007400
007410
007420
007430
007440
007450
007460
007470
007480

320013
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sos

BIO

BIS

B20

825

B30

835

840

845

850

855

79/06/06. 14.34.48 PAGE IS

008060
008070
008080
008090
008100
008110
008120
008130
008140
008150
008160
008170
008180
008190

PSNDE«SQItT(RFTSE**2-»!IRFrs-RGTS)*APSE!**2+(APS(lJJ)*RDSE)**2) 008200
VSMDE=<PSMDE/PSHD(IJJ))*VSMD<1JJ) 008210
IF(APS(1JJ).EQ«0.) GOTO 654 008220

C G38 008230
V APSE(IJ J)*IAPSE/AP S11JJ))*100. 008240

C G39 008250
654 EfTB)«IPSMDE/PSm>IIJJ))*100.»£(78) 008260

PSD*PSO+PS/5. 008270
C DOWNSTREAM QUALITY CALCULATION 008280
C EFFECT OF INJECTION MATER 008290

HPT-IWSU*HTS-UL*HI)/(NC) 008300
HPT*HPT-fr f120.«3.141594HRT(lJJ)*PR(12.IJJ))/ttMD)*772.) 008310
CALI*(HSU*HTSEl**2+(WL*HIE)**2 008320
CAL2*< UfcL*HI-WL*HTS)/<WD))*MTE>**2 008330
CAL3*(t(W5U*HTS-MSU*HI)/(WO))•WLE)**2 008340
HPTE*(1./IWOI)*SQRTICAL1+CAL2+CAL3) 008350
Xro*IHPT-HFTO)/IHGTD-HFTO) 008360
XPDE*HPTE4*2«((1-XPD14HFT0E)*42«lXPO«HGTDE)**2 008370
XPOE*ll./CHGTO—HFTO))*SQRTIXPOE) 008380

C DOWNSTREAM VOID FRACTION CALCULATION 008390
APD( I JJ)=1./I l.-*RGTD/RFTO*II./XPD-l. I) 008400
CS*RGTD*RFTO*XPD*ll.-XPD)/IRFTD*XPD*RGTD*11.—XPDI)**2 008410
APOE*CS*SQRT(<RFTOE/RFTD)**2-MRGTDE/RGTO)**2*IXPDE/IXPD41l.-XPO)))008420 

*••2) 008430
VAPDEIIJJ)~tAPOE/APDfIJJ))*100. 008440
IFIXPD.LT.1.0) GOTO 680 008450

C G40 008460
1FIPRI6*IJJ).GE.PDP) PR(6.IJJ)»PDP-.00l 008470

C G41 008480
ICALL1*1 008490
CALL SRS0RTIPRI6*!JJ)»PRI56•IJJ)•VDMDIIJJ)> HPT *ICALLItPY.HY) 008500
PDMDlIJJ)*1/VDMDIIJJ) 008510
ICALL1*! 008520
CALL SRS0RTtPR16,IJJ)-l»PRI56,IJJ)«VDMDP*HP.1CALL1*VSP,HSP) 008530
PDMDP*1/VDMDP 008540
ICALL1*1 008550
CALL SRS0RT(PR(6.IJJ)tm(56.IJJKl.VDMOT.HT.ICALLl.VST.HST) 008560
PDMDT*!/VDMDT 008570
VDMOE*SQRT((VDPDP—VDMD tIJJ))**2«IVCMCT-VOMO11JJ))**2) 008580
PDHDE*SQRT11PDMDP—POMD(IJJ) )**2«(PDMDT-PDMD11JJ))**2) 008590
GOTO 690 008600

C G42 008610
680 PD=POP 008620

PROGRAM ETRV12 73/172 CPT=1 FTN 4.7+476

PSMDU JJ) = 1./VSM0(I JJ)
VSMDE*SQRTI1VSMDP—VSMDlUJ))**2+(VSMDT—VSMD1IJJ))**2) 
PSHOE*SORT 11PSNOP—PSHDIIJJ))**2 + (PSMDT-PSMOI(JJI)**2) 
GOTO 654

C G35
652 PS-PSP 

1FIXPS.GE.0. ) GOTO 653
C G36

HX*HFTS
XPS=0.
APSIIJJ)*0.

C G37
653 PSMD11JJ)*RFT5—APS11JJ)•(RFTS—RGTS I 

VSMDlIJJ)*1./PSMD(IJJ)

320015



860

865

870

875

880

885

890

895

900

905

910

PROGRAM ETRYi.2 73/172 0PT=i FTN 4.7*<.76 79/06/06. 14.34.48 PAGE 16

C G43
PC=PSP+PRIMJ,IJJ) 

PR6=PRI6,IJJ1-20.
C G44

C G45 
682

IFIXPS.LE.O..ANC.PO.LT.PC) GOTO 682 
IF(PO.EG .PR6) GOTO 682 
IFiXPD.LE.O.) APD(IJJ1=0.
GOTO 688

IFIPC.LE.PR6) PD=PR6
PC=PO
1CALL1-1
CALL SRSGRT(P0.PR(56,I0J),VOMDIIJJ),HX,ICALlI,VG,HG) 
PCHD(IJJ)-1./VDM0(IJJ)
XPD=0.0 
APDIIJJ)=0.0 
GCTO 689

C G46 
688

C G47
689

C G48
690

PDMD!IJJ URFTD—APDIIJJ)*(RFTO-RGTD)
VDMOI I JJM1./PDM0II JJ)

PDMDE=SORTIRFTDEP42*!(RFTD-RGT0)*AP0E)**2*IAPDIlJJ)*RDPE)*»2i 
VDMDE=tPDMDE/PDMO(IJJ))*VOMDIIJJ)

EI79)=(VDMDE/VDMOIIJJ)>*100.+£179)
POO=PDCM-PO/5.

C AVERAGE VOID FRACTION CALCULATION
PAIIJJ)=IPSMDIIJJ)+PDMDIIJJ)I*.5 
VPAt1JJ)<1./PA(IJJ)
PAE=SQRT11«5*PSM0E)**2 «I.5*PDM0E)**2)
VPAE=(PAE/PAIIJJ))*VPA(IJJ)
SPI27, IJ J )= (R ATS—P AI IJ JI )/C RATS-RGATS )
AAP=Il./CRATS-RGATS))*S0RTIRATSE**2*PAE**2*ISPI27,IJJ)*RDATSE)•*-')008950 
ERR 127)= ERR 127)+AAP 008960
NRN-1 008970
IFIITEST.GT.O.AND.ITEST.LT.39DG0TC 703 008980
IFIITEST.GT.559.AND.ITEST.LT.1436)GOTO 703 008990
NRN=-1 009000
CALL REVERIPR(55,IJJ) ,PR(56,IJJ)) 009010

0D8630 
008650 
008660 
008670 
008680 
008690 
008700 
008710 
008 720 
008730 
008735 
008740 
008750 
008760 
008770 
008780 
008790 
008800 
008810 
008820 
008830 
008840 
008850 
008860 
008870 
008880 
008890 
008900 
008910 
008920 
008930 
008940

CALL REVER(CI7,55),C(7,56)>
CALL REVERIE!551.El 56))
CALL REVERIPR(5,IJJ).PRI6,IJJ>) 
CALL REVERICI7.5),C<7,6))
CALL REVERtEI5),EI6))
CALL REVERITDATIIJJI.TSPS)
CALL REVERITSATIIJJ).TSPO)
CALL REVERCRFTS.RFTC)
CALL REVERIRGTS.RGTD)
CALL REVER!SSATIIJJ),PDP)
CALL REVERIDSATIIJJ),PSP)
CALL REVERIVFTSE*VFTOE)
CALL REVERIVGTSEtVGTOE)
CALL REVER(RFTSE,RFTDE)
CALL REVERIRGTSE.RGTCE)
CALL REVERIRDSE.ROPE)
CALL REVERIPSMDIIJJ).PDMDIIJJ)) 
CALL REVERIPSMDE.POMDE)

009020
009030
009040
009050
009060
009070
009080
009090
009100
009110
009120
009130
009140
009150
009160
009170
009180
009190

320016



PROGRAM ETRY12 73/172 OPT=l

915

920

925

930

935

940

945

950

955

960

965

CALL REVEfitE(78)»E(79l)
CALL REVER(E(82).E(B3M 
CALL REVERIE<841«E(85))
CALL REVERIPSC<P001
CALL REVER(VSMOIIJJitVOMDIIJJ11
CALL REVERIDSU.MO)
CALL REVERIAPSEiAP0E1 
CALL REVERI APS IIJJ)•APCIIJJ11 

703 CONTINUE
SPI1•IJJ)*PR(5tIJJt 
ERRll)«ERRai*CI7,51 
SPIStIJJ I*APSIIJJ)
ERRI5)*ERRI5)*APSE
SP(13,IJJ)»PRI6,IJJ)
ERRC13)»ERR(13)*U7,6)
SPI17,IJJ)*APD(1JJ)
ERR 117)> ERR 117)«APOE 
SP(33,!JJ)>PRI55,IJJ)
SPI34,IJJ)>PRI56,IJJ)
SPI35,IJJ)-PSHOtIJJ)
SPI36,1JJ)SPDMDI1JJ)
SPI41,IJJ)>MSU 
SPI42,IJJ)>W0

C GANNA DENSITOMETER VOID FRACTION 
C G50

RSDI1JJ)*PRI16,IJJ)
VRSD I IJJ M1./RS0II JJ)
IFUTEST.LT.526.OR.ITEST.GT.559) GOTO 707

C G51
ROD!IJJ)*PRI1B,IJJ)
GOTO 709 

707 CONTINUE 
C G52

ROD!IJJ)*PRt19,1JJ)
709 CONTINUE 
C G53

VRDDtIJJ)«l./RDDIIJJ)
R5DE“CI7,16)
VRSDE»VRSDIIJJ)6|RSDE/RSDIIJJ))
DO 714 1*15.20

C G 54
ElI)=C(7,I)*EII)

714 CONTINUE
IFIITEST.LT.526.0R.ITEST.GT.559) GOTO 711

C G55
RDDE*CI 7,18)
GOTO 727 

711 CONTINUE 
C G56

RDDE*C(7,19)
727 CONTINUE 
C GST

VRDOE-VRDOIIJJ)*IRSOE/RDDIIJJ))
ADSIIJJ)=IRFTS—RSDIIJJ))/!RFTS-RGTS)

C G58
IF IADSIIJJl.LT.O.0) ADSIIJJ)*0.C

C G59

FTN 4.7+476 79/06/06. 14.34.48 PAGE 17

009200
009210
009220
009230
009240
009250
009260
009270
009280
009290
009300
009310
009320
009330
009340
009350
009360
009370
009380
009390
009400
009410
009420
009430
009440
009450
009460
009470
009480
009490
009500
009510
009520
009530
009540
009550
009560
009570
009580
009590
009600
009610
009620
009630
009640
009650
009660
009670
009680
009690
009700
009710
009720
009730
009740
009750
009760

320017



9 70

975

980

985

990

995

1000

1005

1010

1015

1020

1025

PROGRAM ETRY12 73/172 0PT=1 FTN 4.7+476 79/06/06. 14.34.48 PAGE 18

C G60

C G61

C G62

733 
C G63

ADSE = l1./(RF7S-RGIS)1 * SORTlRFTSE**24RSDE**2♦<ADS(IJJ)*RDS£1**21 
ADD!IJJ)=(RFTD-RDD1IJJ11/IRFTD-RGTD1

IFTADDlIJJI.LT.O.O) ADO(IJJ!=O.Q

ADDE = (1./(RFTD—RGTO11 *SQRHRFTDE**2♦R0DE**2 +(AOOiIJJ1*RDPE1**21 
POA<IJJ1=(RSO1IJJ)+RDO(IJJ)1*.5 
VPOAIIJJ)>1./P0A(1JJ)
POAE=SORT((.5*RS0E)**2*(.5*RDDE1**2)
VPDAE=1./P0AE
E(80l=Et80)+(VRSDE/VRSD«IJJ)1*100.
E(81)=E181)+IVRDOE/VROCIIJJ))*1CC.
00 733 1=15,20

PR(I,1JJ)=1./PR(1,IJJ)
CONTINUE

009770 
009780 
009790 
009800 
009810 
009820 
009830 
009840 
009850 
009860 
009870 
009880 
009890 
009900 
009910 
009920 
009930 
009940 
009950 
009960 
009970 
009980

/(RATS-RGATS))*SORTIRATSE**2*PDAE**2*(SP126,IJJ)*ROATSE1*009990
010000 
010010 
010020 
010030 
010040 
010050 
010060 
010070 
010080 
010090 
010100 
010110 
010120 
010130 
010140 
010150 
010160 
010170 
010180 
010190 
010200 
010210 
010220 
010230 
010240 
010250 
010260 
010270 
010280 
010290 
010300 
010310 
010320 
010330

SP(4,IJJ1=ADS(IJJ)
SP(16,IJJ)=ADD(IJJ)
SP(2 6,1J J) = (RATS-PDA(IJJ))/(RATS-RGATS)
£RR(4)=ERR(4)+ADSE 
ERRI16)=ERR(16l+AOSE 
AAPOE=(1 

**2)
ERRI26)=ERR(26)+AAPCE

C G64
IF(SP(26,IJJJ.LT.0.0) SP(26,IJJ)=0.0 

C AECL DENSITY UNCERTAINTY 
DO 753 1=34,36

C G£5
E(I)=E(I)*C(7,I)
PR(I,1JJ)=1./PR(I,IJJ)

753 CONTINUE
C TEST PUMP HEAD CALCULATION
C DIFFERENTIAL PRESSURE ACROSS PUMP ItEG-TQ-L£GJ 
C G66

K=MJ
DPMIIJJ)=PR(K,IJJ)

C MIXING TEE DENSITY
HMS(IJJ)=(PR(K,1JJ)/PSMDIIJJ))*144.
HMD(IJJ)=(PR(K,IJJ)/PDMDlUJ))*144.
HMA(IJJ)=(PR(K,IJJI/PAIIJJ))*144.
HMSE=HMS(IJJ)*SQRT(IC(7,K)/PR(K, IJJ))**2+(PSMDE/PSMD(IJJ))**2) 
HMDE=HMDIIJJ)*SORTI(Cl 7,K)/PR IK,IJJ))**2*IPDMDE/PDMD11JJ)I**2) 
HMAE *HMA(IJJ)*SQRT((C(7,K)/PR(K,IJJ))**2+(PAE/PA(IJJ))**2)
SP18,IJJ)=HMS11JJ)
SPI20,IJ J)=HMD11JJ)
SP(30,IJJ)=HMA(IJJ)
ERRI8)=ERR(8)+HMSE 
ERR(20)=ERR(20I*HMDE 
ERR ( 30 )= ERR ( 30) +-HMAE 

C GAMMA DENSITOMETER DENSITY
HGDS(IJJ) = (PR IK,IJJ)/RSD(IJJ))*144.
HGDDIIJJ)=(PR(K,IJJ)/ROD(IJJ))*144.
HGDAIIJJ) = (PR(K,IJJ)/PDA(UJ) )*144.
HGDSE=HGDS(IJJ)*SQRT((C(7,K)/PR(K,IJJ)>**2*(RSDE/RSD(IJJ)I**2) 
HGDDE=HGOD(IJJ)*SORT((C(7,K)/PR(K,IJJ))**2*(RODE /ROD(UJ))**2)

320018
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970

975

980

985

990

995

1000

1005

1010

1015

1020

1025

PROGRAM ETRY12 73/172 GPT=i FTN 4.7+476 79/06/06. 14.34.48 PAGE 18

C G60

C G61

C G£2

733 
C G63

009770
009780
009790
009800
009810
009820
009830
009840
009850
009860
009870
009880
009890
009900
009910
009920
009930
009940
009950
009960
009970
009980

ADSE = (1./1RFT S—RGIS)J*SQRT(RFTSE**2*RS0E* *2♦(ADS(IJJ)*RDSE1**2)
ADD( IJJ) = (RFTD-ROD(IJJ11/(RFTD—RGTD)

IF(ADD(IJJ).LT.O.C) A00(IJJ)=C.O

ADDE = (1./(RFTD—RGTO11* SQR T(RFTDE**2 +R0DE**2 + (AOD(1JJ1*ROPE1**21 
PDA( IJJ)=(RS01 IJJ 1+RDOHJJ) )*.5 
VPOAU JJ)=1./PDA(IJJ)
PDAE=SORT((.5*RS0E)**2+(.5*R0DE1**2)
VP0AE=1./PDAE
E(80)=E< 80J + (VRSDE/VfiS0UJJ 11*100.
E(811=E{81)♦(VRDOE/VROCIIJJ)»*1CC.
DC 733 1=15,20

PRU ,1 JJ)=1./PR(I,IJJ)
CONTINUE

SP(4,IJJ1=ADS(IJJ)
SP(16,IJ J)=ADD(IJJ1
SP(26,IJJ)=(RATS-PDA(IJJ)1/(RATS-RGATS)
ERRI4)=ERR14)+ADSE 
ERRI16)=£RR(16)+ADSE 
AAPDE=(1./(RATS-RGATS))*S0RT(RATSE**2+PDAE**2*(SP(26,IJJ)*RDATSE)*009990 

**2) 010000
ERRI26) = ERR(261+AAPCE 010010

C G64 010020
IHSP(26,1JJ).LT.0.0) SP(26,IJJ)=0.0 010030

C AECL DENSITY UNCERTAINTY 010040
DO 753 1=34,36 010050

C G£5 010060
E(I)=E(I)+C(7,1) 010070
PRU,1JJ)=1./PR(I,IJJ) 010080

753 CONTINUE 010090
C TEST PUMP HEAD CALCULATION 010100
C DIFFERENTIAL PRESSURE ACROSS PUMP ILEG-TO-LEG) 010110
C G66 010120

K=MJ 010130
DPMIIJJ)=PR(K,IJJ) 010140

C MIXING TEE DENSITY 010150
HMS(IJJ)=(PR(K,1JJ)/PSMD(IJJ)1*144. 010160
HMD!IJJ)=(PR(K,IJJ)/PDMDlIJJ))*144. 010170
HMAIIJJ) = (PR(K,IJJ)/PA(IJJ) 1*144. 010180
HMSE=HMS(IJJ)*SQRT1(C(7,K)/PR(K,IJJ))**2*(PSMDE/PSMD(IJJ))**2) 010190
HMDE=HMD11JJ)*SQRTI(CI7,K)/PR IK,IJJ))**2+(POMDE/PDMD(IJJ11**21 010200
HMAE=HMA(IJJ)*SQRT(IC17,K)/PRtK,IJJ))**2+IPAE/PA(IJJ))**21 010210
SP(8,IJJ)=HMS(IJJ) 010220
SPI20,IJJI=HMO(IJJJ 010230
SP(30,IJ J1=HMA(IJJ) 010240
ERR18)=ERRI8)♦HMSE 010250
ERRI20) = ERR 120)+HMDE 010260
ERRI30)= ERR I 30)+HMAE 010270

C GAMMA DENSITOMETER DENSITY 010280
HGDS(IJJ)=!PR(K,IJJ)/RSD(IJJ))*144. 010290
HGDDIIJJ1 = (PR IK,IJJ)/ROD(IJJ))*144. 010300
HGDAIIJJ) = (PR(K,IJJ)/PDA(IJJ) 1*144. 010310
HGOSE=HGDS(IJJ)*SQRT((C(7,X)/PRIK, IJJ))**2 +(RSDE/RSD(IJJ))**2) 010320
HGODE=HGDDIIJJ)*SQRTI(C(7,K)/PR(K,IJJ))**2+(RODE/RDD(IJJ))**2) 010330

320018



1030

1035

1040

1045

1050

1055

1060

1065

1070

1075

10BO

PROGRAM ETRV12 73/172 0PT=1 FTN 4.7+476 79/06/06. 14.34.48 PAGE 19

HGDAESHGDA(IJJJ +SQRT(ICtTtKi/PRIKtIJJl1**2+IPDAE/PDA(IJJ))**2J 
SP17 11JJ)*HGOSIIJJ)
SP(1911J J)=HGOD<1JJ)
SP)29,IJJ)=HG0A(IJJ)
ERR(7 » =£RR17)♦HGOSE 
ERR(19)«ERR(19)+HGD0E 
ERR < 29ERR < 29)+HGDAE 

C TEST PUMP VOLUMETRIC FLOW CALCULATION 
C MIXING TEE DENSITY

VMS!IJJI“(IWSUl/PSMDIIJJi)*.1247 
VMDIIJJ)I WO)/PDMD(IJJ))4.1247 
VMA1IJJ)s(IWAl/PAIIJJI14.1247 
VMSE=11./PSMD11JJI)4S0RTIWT£442+1WSU/PSMD(IJJ 

*J}4424PSMDE442)
VMDE*(1./PDMDI1JJ))4S0RT(WTE«*2+WLE4«2+i(WD1/PDMD(IJJ 

4)I4424P0HDE442)
VMAE«(1./PA(1JJJ)4SQRT(MTE442+IWLE/2I*42+(MA/PA(1JJ) 

4»4424PAE*42J 
IFIVOLM.GE.0.1 GOTC 789

C G67
VMSIIJJI—VMS(IJJ)
VMDIIJJI>-VM0(IJJ1 
VMAl IJJ)—VMAIIJJJ 

789 CONTINUE 
C G68

SPI3,1JJ)*VMSIIJJ)
SPI15,IJJ)»VMDIIJJ>
SPI25.IJJM=VMAI1JJ)
ERRI3)»ERRI3)+.12474VMSE 
ERRI151*ERRI15l+.12474VMDE 
ERR(251* ERR(2 5)♦.12474VMAE 

C GAMMA DENSITOMETER DENSITY
VGDSIIJJ)*I(WSUl/RSDIIJJ)14.1247 
VGDDUJJ)*IIWDl/RODIIJJ)14.1247 
VGDA11JJ)<INA/PDA11JJ1)4.1247 
VGDSE*11./RSD11JJ))•SORTINTE**2♦IWSU/RSD11JJ 

4))4424RSDE442)
VGDDE*{1./RDD(1JJ))4S0RTIWTE4*2+HLE442+((W0)/RD0IIJJ 

•))**26RDDE442)
VGDAE*I1./PDA!IJJ))*SQRTIWTE*42+lWLE/2)**2+iWA/PDAIlJJ 

*))442*PDAE*42)
IFIVOLM.GE.O.) GOTO 793

C G69
VGDSIIJJ)—VGDSI IJJ)
VGDDI IJJ )—VGDDU JJ)
VGDAIIJJ)—VGDAIIJJ)

793 CONTINUE 
C G70

SPI2.IJJ)*VGOS(IJJ)
SPI14,IJJ)=VGDDIIJJ)
SPI24.IJJ)*VGDAIIJJ)
ERRI2)*ERR(2)+VGDSE4.1247 
ERR114)* ERR1141«V GDDE*.1247 
ERRI24)=ERR124)+VGDAE4.1247 

C FLUID VELOCITY CALCULATION
VELI1,1JJ)*WSU/11.1814PSMDIIJJ))*3600.)
SP{39,IJJ)=VELI1,IJJ)

010340
010350
010360
010370
010380
010390
010400
010410
010420
010430
010440
010450
010460
010470
010480
010490
010500
010510
010520
010530
010540
010550
010560
010570
010580
010590
010600
010610
010620
010630
010640
010650
010660
010670
010680
010690
010700
010710
010720
010730
010740
010750
010760
010770
010780
010790
010800
010810
010820
010830
010840
010850
010860
010870
010880
010890
010900

320019
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1150

1155

1160

1165

1170

1175

11 BO

11B5

1190

1195

* o

PROGRAM ET RY12 73/172 0PT=i FTN 4.7*476 79/06/06. 14.34.48 PAGE 21

AAD=0 011480
AAE=0 011490
ABB(I)*0 011500
DO 3 J=1.5 011510

C H5 011520
AAF=(J-l)*30. 011530
AAA=AAA+AAF*SP(I,J) 011540
AAB=AAB+SP(I,J) 011550
AAOAAOAAF 011560
AAD*AA0*AAF**2 011570

3 CONTINUE 011580
C H6 011590

DRIF(I)*(5.*AAA—AAB*AAC)/I5.*AAE—AAC**2) 011600
ABB(I)*(AAB—DRIF(I)*AAC)/5. 011610
DO 4 J*l,5 011620

c H7 011630
AAE*((2—1)*30.*ORIF(I)*ABB(II—SPII*J))**2*AAE 011640
CONTINUE 

HE
S PRA111=IAAE/4.I**.5 
PRAI11*AB8(I> *60.*DRIF 111 
DR IF ( Il> ABS (OR IF 11) *60. )

2 CONTINUE
C UNIT ON DEFINITION OF VOID FRACTION 
C H9

IFIPRA(5).GT.l.) PRA<5»=1.
C H10

IF(PRA(51.LT.O.) PRAT5T=0.
C HU

IF(PRAI17).67.1.I PRAI171*1.
C H12

IF(PRAI17).LT.O.) PRAI171*0.
C H13

IF(PRA(27).GT.l.) PRA(27)*1.
C H14

IF(PRA(27).LT.O.) PRAI27)=0.
C H15
C ACTUAL DIFFERENCES

DAC(1)*ABS(PSET—PRA(l))
0AC(3>*ABS(VOLM-PRAI3I)
DACI5)*ABS(VOID—PRA(5))
0AC(6)*ABS(PSPD-PRA(6))
IF(ITEST.GT.O.AND.ITEST.LT.391IGOTO 8992 011900
IF(ITEST.GT.559.AND.ITEST.LT.1436IGOTO 8992 011910

C H16 011920
C REVERSE FLOW MODIFICATION 011930

DACI1)*ABS(PSET—PRAI13)) 011940
0AC(3)*ABS(V0LN-PRA(15)) 011950
DAC(5)*ABS(VOID—PRA(17)) 011960

8992 CONTINUE 011970
C END BLOCK H 011980
C START BLOCK I 011990
C II 012000
C ALLOWABLE DIFFERENCES 012010

DALI1)=PSET*.015 012020
DAL(3)=VCLM*.05 012030
IF(VOID.LT..25)GOTO 1088 012040

011650
011660
011670
011680
011690
011700
011710
011720
011730
011740
011750
011760
011770
011780
011790
011800
011810
011820
011830
011840
011850
011860
011870
011880
011890

320021
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PROGRAM ETRYX2 73/172 OPT=l

1255

1260

1265

1270

1275

1280

1285

1290

1295

1300

1305

1310

DNORMI1)=PRA(IS)/2S2.
ANORMI11=PRAI291/252•
UN0RMI2I>PRA181/252. 
DNORMI2)«PRAI20)/252.
ANORM12)>PRAI301/252.
UNORMI4)=PRAI31/3500.
□NORM14)=PRAI151/3500.
ANORMI41>PRAI251/3500. 
UN0RMI5)=PRAI41*100.
DNORMI51*PRAI161*100.
ANORMI5)=PRAI261*100.
UN0RM16I»PRA15I*100.
0N0RMI6)>PRA(171*100. 
ANOtMI61>PRAI271*100.
U NORM!7)=VO10*100.
DN0RM17)»UN0RMI7I 
ANORMI7]~UNORN17)
UNORM181*PRA161/4500.
0N0RMI8)=UN0RMIBI 
ANORM(8l>UNORMI81 
UNORMI9)»PSPD/4500.
0N0RMI9I-UN0RMI91 
ANORMI91»UN0RNI91 
BE=*0.
BF»0.
BG*0.
CE=0.
CF=0.
CG=0.
DO 9030 1*1,5

C K2
BE*BE*VSMDl11 
BF=BF*V0MDI11 
CE*CE*VRSD111 
CF*CF*VRDDIII 

9030 CONTINUE 
C K3

BE*BE/5.
BF*BF/5.
BG*IBE+BF1/2.
CE*CE/5.
CF*CF/5.
COICE+CF1/2.
UNORMI101=PRAI10)*62.3*CE/308.
DNORMI10)=PRAI10)*62.3*CF/308.
ANORMI10 t*PRAI101*62.3*CG/308.
UNORMI111*PRA(101*62.3*BE/308.
DNORM1111*PRAI101*62.3*BF/3 08.
ANORMI11)*PRAI101*62.3*BG/30B.

C END BLOCK K 
C START BLOCK L 
C PRINTOUT OF DATA FOR REVIEW 
C LI

IF=11
C L2

IF IITEST.GT.O.AND.ITEST.LT.391) IF*10 
IF 11TEST.GT.559.AND.ITEST.LT.1436) IF=10

FTN 4.7*476 79/06/06. 14.34.48 PAGE 23
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(*9/(2**11*8108**S-«8111805-88

2**(5*81584?**(9 *81S842**{E*81S842**(2*815842**(l*8158^8

*5/(8118*08
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1430

1435

1440

1445

1450

1455

1460

1465

1470

1475

1400

1 ETRY12 73/172 OPT-1 FTN 4.7+476 79/06/06

BB=SQRT(IBB-5.*B0(K,li**2)/4.) 0 14330
PRINT 9018,K,8C»B0(K,1},36 014340
WRITEIIF,9009) K,BC,ED(K,l),Be 014350
AC(I)=BD!K,1) 014360

9029 , CONT IN'UE 014370
C 113 014380

K=32 014390
BDIK , 1 ) = IR5 IK, 1)*-RSIK,2)+RS(K, 3)+RSIK,4)+RS1K,5))/5. 014400
BC=RTlK)/5. 014410
BB=RSIK,1)**2*RSIK,2)**2*RSIK, 3 >**2+RSI K,4)**2+RSl K, 5)**2 014420
BB=SQRTUBB-5.*flDIK,l)**2 )/4. ) 014430
PRINT 9015,K,BC ,BDIK,1),8B 014440
WRITEIIF,9009) K,BCiBDIK,l),B8 014450

900 8 FORMATI1X«4I10» E21.15.110) 014460
9009 FORMAT UX, 13,3E21.15) 014470
9010 FORMATI4X,I3,4 ThERMOCOUpie *,F12.6,2F12.3) 014480
9011 FORMAT14X,13,* PRESSURE CE11 *,F12.6,2F12.3) 014490
9012 FORMATI4X,13,* 0. P. CE11 *,F12.6,2F12.3) 014500
9013 FORMATI4X,I3,4 R. T. D. *,F12.6,2F12.3) 014510
9014 FORM AT 14 X , 13 ,* TORCUE METER *,FI2.6,2F12,3) 014520
9015 FORMATI4X,I3,4 DRAG DISC *,F12.6,2F12.3) 014530
9016 FORMATI4X,I3,4 TURBINE METER *,F12.6,2F12.3) 014540
9017 FORMATI4X,13,* SPEED METER 4,F12.6,2F12.3) 014550
9018 FORMAT(4X,I3,* DENSITOMETER *,F12.6,2F12.3) 014560
9019 FORMATI4X,13,* MAG F10W METER*,F12.6,2F12.3) 014570
9020 FORMATI/,4X,*S/N DEVICE OUTPUT VA1UE STD.DE014580

4V.*,/) 014590
DO 9042 1=1,12 014600

C 114 014610
ABII)=0. 014620

9042 CONTINUE 014630
DC 9047 1=1,35 014640

C 115 014650
AAII)=0. 014660

9047 CONTINUE 014670
DO 8989 1=1,5 014680

C 116

8989 
C L17

AA(34I =AM34) ♦WSNDI1)
AA{351=AA(35)♦VOHD(11 
CONTINUE

AA(341 = 5 »/AA(341 
AAI35)=5./AAI35)
PRINT 8519 
PRINT 8521
PRINT 8522•AC(1)>AAI34) 
PRINT 8523,AC(2),AAI34) 
PRINT 8524•AC(3),AAI34) 
PRINT 8525.ACI4),AA<35) 
PRINT 8526tAC(5)>AA(35) 
PRINT 8527tACI6)tAA(35) 
PRINT 8528tAC(8)> AAI34) 
PRINT 8529,AC19),AA(34) 
PRINT 8530,AC(7),AA(34)
WRIT EI IF,8534) ACil).AA(34> 
WRITEIIF,8534) AC(2).AA(34) 
WRITEIIF,8534) AC(3),AA(34)

014690
014700
014710
014720
014730
014740
014750
014760
014770
014780
014790
014800
014810
014820
014830
014840
014850
014860
014870
014880
014890
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0 008

9008 
9Z7 7

£008 
EZ7 7

ZZ1 7

zooe
TZ7 7

T008 
0Z7 7

617 7

5E5T

0£ST

5ZSI

OZST

ST ST

OTST

SQST

OOST

569T

0691

S89T

T=XdO ZXT/EiZTA8X3 WV»908d



PROGRAM ETRY12 13/m OPT-1

1540

1545

1550

1555

1560

1565

1570

1575

1580

1585

1590

1595

C L26
If{L.01.IZtGCTC 8006 
AB(L)=AB(L)/5.

C L29
8006 AAtLI=AATL>/5.
8005 CONTINUE 
C L 30

AAI22)—ABI1)/AB(21 
AAI23)=A8< 31/AB12)
AAI24)=ABI4)/ABI5)
AA125) = ABI6)/AB15)
AAI26)=ABI7)/ABI8)
AAI2 7)=ABI9)/AB(8)
AA(28)=ABC10)/ABI11)
AA129)=AB112)/AB(11)
AAI31)=AAI9)
ICALL1=1
CALL SATURI AA(9) t T51V51V6(V7> V8 >ICALL 1)

C L31
AAI9)=T5 
AA(32)=AAI12)
ICALLl-l
CALL SATURIAAI12),T6.V5,V6,V7.V8.1CALL1)

C L32
AAI12)=T6 
AAI33)—AAI14)
ICALL1=1
CALL SATURIAAI14),T7,V5,V6.V7,VB.ICALL1)

C L33
AAI14)=T7 
PRINT 8500
PRINT 85CltAA(1),AAI2),AAI3),PRAI1)
PRINT 8502,AA(4).AAI5),AAI6),PRAI13> 
PRINT 8503,AA(7),AA{8),AA19),AA1311 
PRINT 8504,AA110),AA111),AAI12),AAI32> 
PRINT 8505,AA113),AAI14),AA133)
PRINT 8520,UNORMI11)
PRINT 8506,AAI15)
PRINT 8507,AAI16)
PRINT 8508,AAI17)
PRINT 8509,AAI18)
PRINT 8510,AA119)
PRINT 8539
PRINT 8513,ABI2),ABI5)
PRINT 8517,AB18),ABI11)
PRINT 8538 
PRINT 8540 
PRINT 8541
PRINT 8542,AAI36),AA(37),AAI38)
PRINT 8543,AAI39),AA(40),AAI41)
PRINT 8544,AA142),AA143),AA(44)
PRINT 8545,AAI45),AA146)»AA147)
PRINT 8543,AA148),AAI49),AAI50)
PRINT 8544.AAI51),AA(52),AA(53)
WRITE!IF,8535) AAI1),AAI2),AA13),PRA11) 
WRITEI IF,8535) AA14),AAI5),AAI6),PRAI13) 
WRITEIIF,8535) AAI 7),AAI8),AA19),AAI31)

FTN 4.7*476 79/06/06. 14.34.48 PAGE 26

015470 
015480 
015490 
015500 
015510 
015520 
015530 
015540 
015550 
015560 
015570 
015580 
015590 
015600 
-015610 
015620 
015630 
015640 
015650 
015660 
015670 
015680 
015690 
015700 
015710 
015720 
015730 
015740 
015750 
015760 
015770 
015780 
015790 
015800 
015810 
015820 
015830 
015840 
015850 
015860 
015870 
015880 
015890 
01S900 
015910 
015920 
015930 
015940 
015950 
015960 
015970 
015980 
015990 
016000 
016010 
016020 
016030

320028



1600

1605

1610

1615

1620

1625

1630

1635

1640

1645

1650

PROGRAM ETRV12 73/172 0PT=1 FTN 4.7+476 79/06/06. 14.34.48 PAGE 29

8500
8501
8502
8503
8504
8505
8506
8507
8508 
8505 
8510 
8513 
8517 
8519 
852 C
8521
8522
8523
8524
8525
8526
8527 
852 6
8529
8530
8534
8535
8536
8537
8538
8539
8540
8541
8542
8543
8544
8545 
8548

WRITE!IF,85351 
WRITE{IF,85361 
WRITEI IF,65371 
WRITEIIF,8537) 
WRITEIIF,8537) 
WRITEIIF,8537) 
WRITEIIF,8537) 
WRITEIIF,85371 
WRITEIIF,8548) 
WRITE IIF,8548)

AAI1C),AAI11),AAI12),AAI32)
AAI13),AAI14),AA133)
UNORMUl)
AAI15)
AAI16)
AAI17)
AAI18)
AAI19)
ABI2),ABI5)
ABI8),ABI11)

WRITE!IF,8536) AAI36),AAI37),AA138)
WRITEIIF,8536) AAI39),AAI40).AAI41)
WRITEIIF,8536) AAI42),AAI43),AAI44)
WRITE IIF.8536) AAI45),AA146),AAI47)
WRITEIIF,6536) AAI48)•AAI49),AAI50)
WRITEIIF,8536) AAI51),AA152I,AAI53) 
FORMATI2CX,*TC*,7*,*RTO*,7X,*TSAT*,3X,*PRESSURE*I 
FORMAT 13X,*5UCT LEG •,3F10.1,F10.0)
FORMATI3X,*DI5CH LEG *,3F10.1,F10.0)
FORMATI3X,•WATER t)RIF*,3F10.1.F10.0)
FORMATI3X,*STEAM OR IF*,3F10.1,F10.0)
F0RNATI3X,*H P DRUM *,F 10.1,10X,F10.1 ,F10.0,//)
FORMAT(3X,*PUMP OP I LEG-LEG) IPSI) •,F10.1)
F0RMATI3X,•DISCHARGE P - SUCTION P IPSI)♦,Fll.l)
FORMATI3X,•LEG-FLANGE + F-F OP IPSI) •,F10.1)
FORMATI3X,•INJECT OUT TEMP IOEG F) •,F10.1)
FORMAT13X,•INJECT FLOW I OUT-IN) ILB/HR) *,F10.0,/)
FORMATI4X,«VEL0CITV *,7X,F10.1.7X,F10.1)
FORMATI4X^MOMENTUM FLUX*,7X,F1C.1,7X,F10.1,/)
FORMAT I//)
F0RMATI3X,*SUCT LEG NORMALIZED FVD TORQUE •.F10.3)
FORMATI3X,•GAMMA DENSITOMETER DENSITIES MIX TEE DENSITY*,/) 
FORMATI4X,*SUCT LEG BEAM 1 •,F8.2,7X,F8.2)

*,F6.2,7X,F8.2)
•,FB.2,7X,F8.2)

1*,F8.2,7X,F8.2)
2*,F6.2,7X,F8.2)
3*,F8.2,7X,F8.2)
•,F6.2,7X,F8.2)
*,F6.2,7X,F8.2)
*,F6.2,7X,F8.2)

BEAM
BEAM

F0RMATI4X,*SUCT LEG BEAN 2 
FORMATI4X,*SUCT LEG BEAM 3 
FORMATI4X,*01SCH LEG BEAM 
FORMAT14X,*0ISCH LEG 
FORMATI4X,*DISCH LEG 
FORMATI4X,*AECL BEAM 
FORMATI4X,*AECL BEAM 
FORMATI4X,*AECL BEAM 
FORMAT tlX,2E21.15)
FORMATUX,4E21.15)
FORMAT!IX,3E21.15)
FORMAT UX.E21.15)
FORMAT 13 X,*THERNODYNAMIC PROPERTIES BASED ON LOOP PARAMETERS*,/) 
FORMATI3X,*M1XING TEE-*,12X,*SUCT LEG*,BX,*DISCH LEG*)
F0RMATI18X,*T-SAT*,5X,*P—SAT*,7X,*SAT—DENSITY*)
FORMATI3X,*PARAMETER—*,26X,*LIQ*,6X,*VAP0R*)
FORMATI4X,*SUCT -TC *,*
FORMATI4X,* —RTD*»*
FORMATI4X,* -P *,F10.1,*
FORMAT 14X,*DISCH—TC *,*
FORMAT 11X.2E21.15)

C END BLOCK L 
C START BLOCK M

DO 1465 1=1,5

*, F10.1, 2F10.2) 
*,F10.1,2F10.2) 

*,2FI0.2) 
*,F10.1,2F10.2)

016040 
016050 
016060 
016070 
016080 
016090 
016100 
016110 
016120 
016130 
016140 
016150 
016160 
016170 
016180 
016190 
016200 
016210 
016220 
016230 
016240 
016250 
016260 
016270 
016280 
016290 
016300 
016310 
016320 
016330 
016340 
016350 
016360 
016370 
016380 
016390 
016400 
016410 
016420 
016430 
016440 
016450 
016460 
016470 
016480 
016490 
016500 
016510 
016520 
016530 
016540 
016550 
016560 
016570 
016580 
016590 
016600

320029



1655

1660

1665

1670

1675

1680

1685

1690

1695

1700

1705

1710

PROGRAM ETR712 73/172 0PT=1 FTN 6.7»A76 79/06/06. 14.34.46 PAGE 30

C Ml 016610
Will )=WI 1 11/3600. 016620
WO(Il-HOI11/3600. 016630
MWtn«WW(ll/36C0. 016640
NS(ii=t.sm/3fcoo. 016650

1465 CONTINUE 016660
C M2 016670

SV1=I1.-PRAI51»*AB12» 016680
SV2=Il.-PRAI17))*AB(5) 016690
SV3-PRA(5)*ABI2I 016700
SV4=PRA1171*ABI5) 016710
ESPO=ABS(100.4ERRI6I/PRAI6)) 016720
ETOR=ABS(100.*£RR112I/PRAI12IJ 016730
DPMI 6l=ABS(100.♦ERR(91/PRAl9)) 016740
DC 1467 1-1,13 016750

C M3 016760
CONIII-l. 016770

1467 CONTINUE 016780
C ENO BLOCK M 016790

ISF=ISFLC+16 016800
IFIIFLOS.EO.U ISF= 15 016810
INF=IWFLC+16 016820
IF!I FLOW.E0.1) IWF=15 016830
DO 7600 N=1,2 016840

C START BLOCK N 016850
C N1 016860
C SELECTION OF ENGLISH OR METRIC LABELS 016870

PRT1=ETM1IN) 016880
PRT2=ETM2(N) 016890
PRT3=ETM3INI 016900
PRT4*ETM4IN) 016910
PRT5=ETM5INJ 016920
PRT6=ETM6INI 016930
PRT7*ETM7(N) 016940
PRT8=ETM8INI 016950
PRT9*ETM9INI 016960
PRT10-ETM101N) 016970
PRT11»ETM11IN) 016980

C PRINTOUT OF RESULTS 016990
C PRINTOUT PAGE 1 OR 5 017000
C N2 017010
7500 PRINT 1002 017020

IPAGE=IPAGE4l 017030
PRINT 1004,I TEST,INC,IDAY,IVR,XTIM,IPAGE 017040
PRINT 1006 017050
PRINT 1008 017060
PRINT 1010 017070
PRINT 1012 017080
PRINT 1014 017090
IFIITEST.GT.O.AND.ITEST.LT.391)GOTO 7487 017100
IFIITEST.GT.559.AND.ITEST.LT.1436)GOTC 7487 017110

C REVERSE FLOW MODIFICATION 017120
C N3 017130

PRINT 1720,PRT1*PRAI1),0RIF 1 1),ERR 11>,SPRA11) 017140
IFIN.EC.2) GOTO 8952 017150

C N4 017160
PRINT 1021,PRT2.PRA13),DRIF 13),ERR 13),SPRA13) 017170

320030



1715

1720

1725

1730

1735

1740

1745

1750

1755

1760

1765

PROGRAM ETRY12 73/172 0PT=1 FTN 4.7*476 79/06/06. 14.34.48 PAGE 31

C N5 
8952 
C N6 
8954

GOTO 8554

PRINT 1121.PRT2*PRA(3),DRIF 13),ERR 13),SPRA(31

7487 
C N7

C N6

017180
017190
017200
017210
017220
017230
017240
017250
017260
017270
017280
017290
017300
017310
017320
017330
017340
017350
017360
017370
017380
017390
017400
017410
017420
017430

PRINT 1024
PRINT 1029,PRA(5),0RIF151,ERR(51,SPRAI5)
PRINT 1026 ,PRA (41, OR IF 14 ) , ERR 141, SPR A141 
PRINT 1031,PRA(6),OR IF 16),ERR(6),SPRAI61 
GOTO 7489 
CONTINUE

PRINT 1016,PRTl,PSET,PRAill.OALIII,0AC(11.ORALIl),DRIF(1), ERR 111 
*,SPRA(1)

IFIN.EC.2)GOTO 7501

PRINT 1018,PRT2«V01.M,PRA( 3) ,DAL (31,0AC( 31 ,0RAL( 3), OR IF! 31 
*,ERR13),SPRAI31 

GOTO 7502
C N5
7501 PRINT 1118,PRT2,V0LN,PRA(3),OAL(3)«DAC<3),DRAL(3),ORIF(3)

♦,ERR(3),SPRAI3)
C N10
7502 PRINT 1024

PRINT 1028,V010.PRAI5).DALI 51,OAC(51,ORAL(5),ORIFI5),
♦ERRl5),SPRAl5)

PRINT 1026,PRA14),ORIF 141,ERR(4),SPRA(4)
PRINT 1030,PSP0,PRA(6),0AL<6),0AC(6),ORAL(6),0R1F(6),ERR(6),SPRA(6017440 

*) 017450
7489 CONTINUE 017460
C Nil 017470

PRINT 1032 017480
PRINT 1034,PRT3.PRA(7),DR1F(7),ERR(7),SPRA(7) 017490
PRINT 1036*PRT3,PRA(B),0RIF(8),ERR(8),SPRA(8) 017500
PRINT 1038,PRT10,PRA(91,DRIF(9),ERRl9),SPRA(9) 017510
PRINT 1040,PRT4 017520
PRINT 1042,PRA1101,ORIFI10),ERR(10),SPRA(10) 017530
PRINT 1044,PRA(11),DR1F(11),ERR(11),SPRA(11) 017540
PRINT 1046,PRA(12),ORIFI12),ERR(12),SPRAl12) 017550
PRINT 1048 017560
IF(ITEST.GT-O.AND.ITEST.LT.391)GOTO 7479 017570
IF11 TEST.GT.559.AN0.1TEST.LT.1436)GOTO 7479 017580

C REVERSE FLOM MODIFICATION 017590
C N12 017600

PRINT 1730,PRT1,PSET,PRAl13),DAL(1),DAC(1),ORAL!13),DRIF(13), 017610
*ERR(13),SPRAl13) 017620

IFIN.EC.2) GOTO 7477 017630
C N13 017640

PRINT 1018,PRT2,VOLM.PRA115),DAL(3),DAC(3),ORAL(15),DRIF115) , 017650
*ERR{15),SPRAl15) 017660

GOTO 7455 017670
C N14 017680
7477 PRINT 1118,PRT2,V0LM,PRA(15),DALI 3),OAC(3>,DRAL(15),DRIF(15), 017690

*ERR(15),SPRAI15) 017700
C N15 017710
7455 PRINT 1025 017720

PRINT 1028,VOID,PRA117),DAL(5),CAC(5),ORAL 117),ORIFI17 1, 017730
♦ERRl17),SPRAl17) 017740

320031



1770

1775

1780

1785

1790

1795

1800

1805

1810

1815

1820

PROGRAM ETRY 12 73/172 0PT=1 FTN 4.7+476 79/06/06. 14.34.48 PAGE 32

PRINT 1027,PRA(16>,CR1F<16>,ERRU6 I,SPRAl 16)
PRINT 1030 »P SPD » PRA (6) ,OAL( 6) , DAC (6) . DR AL (6). OR IF (6), 

*ERR16),SPRA(6)
GOTO 7457 

7479 CONTINUE 
C N16

PRINT 1017.PRT1,PRA(13).0RIF(13>,ERR(13).SPRA(13) 
IFIN.EC.2JGOTC 7503

C N 17
PRINT 1021»PRT2rPRA(15).ORIFI15).ERR 115)»SPRAl15)
GOTO 7504

C N 18
7503 PRINT 1121.PRT2.PRAI15).ORIFI15).ERRI15).SPRAl 15)
C N19
7504 PRINT 1025

PRINT 1029.PRA117).CRIF(17).ERR 117).SPRAl17)
PRINT 1027.PRAI16).ORIFI16).ERR(16).SPRAl16)
PRINT 1031.PRA(6),OR IF 161.ERR I 61.SPRA16)

7457 CONTINUE 
C N20

PRINT 1032
PRINT 1034.PRT3.PRA(19).0RIF(19),ERRI19).SPRAI19) 
PRINT 1036.PRT3.PRA(20).ORIFI20).ERR(20).SPRA120) 
PRINT 1038.PRT10.PRA(9).DRIF19),ERRl9),SPRA(9)
PRINT 1040.PRT4
PRINT 1042,PRA110).CRIF!10).ERR 110).SPRAl10)
PRINT 1044.PRAI11).ORIFI11).ERR 111).SPRAl11)
PRINT 1046.PRA(12).ORIFI12),ERR 112 ).SPRAl12)
PRINT 1003,ZZFILE.NZERO.ZZ0ATE.2ZTIME 
PRINT 9066,TIMEIX),DATE!X)
PRINT 9067.ABGIIUF),ABGI(SF)
PRINT 1002

C PRINTOUT PAGE 2 OR 6 
C N21

IPAGE=IPAGE+1
PRINT 1050,ITEST,IMC.1 DAY.lYR.XTIK.IPAGE
PRINT 1060
PRINT 1062
PRINT 1064
PRINT 1066
PRINT 1068
PRINT 1019,PRT1,PRA123),ORIFI23),ERR(23).SPRAI23) 
IF(N.EQ.2)GCT0 7505

C N 22
PRINT 1021,PRT2.PRAI25),ORIFI25),ERR 125),SPRAl25)
GOTO 7506

C N23
7505 
C N 24
7506

PRINT 1121,PRT2,PRAl25),DRIFI25),ERR(25), SPRA 125) 

PRINT 1025
PRINT 1029,PRAI27),ORIFI27),ERR(27),SPRA127)
PRINT 1027,PRAI26).ORIFI26).ERR 126),SPRAl26)
PRINT 1031.PRA(6),DRIF(6),ERR 16I.SPRAI6)
PRINT 1032
PRINT 1034.PRT3.PRA129),DRIFI 29),ERR 129),SPRA129) 
PRINT 103 6 »PRT3 »PRA(30),ORIF130),ERR 130),SPRA130) 
PRINT 1038,PRT10,PRA(9),ORIFI9).ERRI 9),SPRA19)

017750
017760
017770
017780
017790
017800
017810
017820
017830
017840
017850
017860
017870
017880
017890
017900
017910
017920
017930
017940
017950
017960
017970
017980
017990
018000
018010
018020
018030
018040
018050
018060
018070
018080
018090
018100
018110
018120
018130
018140
018150
018160
018170
018180
018190
018200
018210
018220
018230
018240
018250
018260
018270
018280
018290
018300
018310

320032



1825

1830

1835

1840

1845

1850

1855

I860

1865

1870

1875

1880

PROGRAM ETRY12 73/172 0PT=1 FTN 4.7«476 79/06/06. 14.34.48 PAGE 33

PRINT 1040,PRT4
PRINT 1042,PRAl10).DRIFCIO),ERR(10),SPRAl10) 
PRINT 1044,PRA(11),DRIF{11),ERR(11),SPRA(11) 
PRINT 1046,PRA(12).ORIF(12),ERR(12),SPRAl 12) 
PRINT 1672 
PRINT 1674 
PRINT 1676
PRINT 1678,UNORM(1),DNORM(1),ANORM(1)
PRINT 1680,UNCRM(2),0N0RM(2),ANCRM(2)
PRINT 1682
PRINT 1680,UNCRM(4I,0NCRM(4),ANCRMI4)
PRINT 1695,VOLS,VOLS,VOLS 
PRINT 1688
PRINT 1692,UNCRM(6i,0NCRN(6),ANCRM(6)
PRINT 1690,UNORM(5),DNORM(5).ANORM15)
PRINT 1694,UNCRN(7>,DNGRN(7),ANCRM(7)
PRINT 1696
PRINT 1698,UNCRM(8),0NCRN(8),ANORHIB)
PRINT 1695,UN0RMI91.DNORM(9),ANCRM(9i 
PRINT 1702
PRINT 1704,UN0RM110),DNOAMI10)*ANORM(10I
PRINT 1705,UNQRN(11).DNORNI11).ANORM!11)
PRINT 8531,PRT7
PRINT 8532,SV1,SV2
PRINT B533,5V3,SV4
PRINT 1002

C PRINTOUT PAGE 3 OR 7 
C N25

IPAGE*IP AGE+1
PRINT 1500,ITEST,IM0,ICAV,1VR*XTIM,IPAGE 
PRINT 1502 
PRINT 1504,PRT1
PRINT 1506.(PR(65,I),1*1.5),E(65)
PRINT 1512,(PR(41,I),1*1,5),E(41)
PRINT 1514,(PR(42,I),IZ1,5),£142)
PRINT 1516.(PR(5,I).I>1,5),E(5)
PRINT 1522. ISSATII),I“1,5),E(84)
PRINT 1520,(PR(6,I).1*1,5),E(6)
PRINT 1522,(OSAT(I),1*1,5),El 85)
PRINT 1530.PRT11
PRINT 1532,IPR(55,I),I*1,5),EI55)
PRINT 1534.(PR(13,I),1*1,5),E(131 
PRINT 1536,(TSATII),I*1,5),E(B2)
PRINT 1538,(PR(56,I),I*1,5),EI56)
PRINT 1540,(PR(14,I).1*1.5),E(14)
PRINT 1536,(TDAT(1).1*1,5).E(83)
1F(IUFL0.E6.1)GOTO 946

C N26
PRINT 1542.(PR(58,I),1*1,5),EI58)
PRINT 1544,(PR(50,I),I*1.5)*E(5C)
GOTO 947

C N27
946 PRINT 1542,(PR(53,I),1*1,5),E(53)

PRINT 1544,(PR152.I).1*1,5),E(52)
947 I FI I SFLO.EO. DGOTO 948 
C N2B

PRINT 1546,(PR(59,I).1*1,5),£(59)

018320
018330
018340
018350
018360
018370
018380
018390
018400
018410
018420
018430
018440
018450
018460
018470
018480
018490
018500
018510
018520
018530
018540
018550
018560
018570
018580
018590
018600
018610
018620
018630
018640
018650
018660
018670
018680
018690
018700
018710
018720
018730
018740
018750
018760
018770
018780
018790
018800
018810
018820
018830
018840
018850
018860
018870
018880

320033



PROGRAM ETRY12 73/172 OPT=l

PRINT 154 8,I PR(49,1),1>1,5) ,E(45)
GOTO 949

C N 29
1885 948 PRINT 1546,(PR(54,I),i=1,5)»E(54)

PRINT 1548,(PR(51,I),I>1,5),E(51)
C N30
949 PRINT 1550,(PR 121,I),1=1,5)#E(21)

PRINT 1552,(88(22,1),I>1,5),E(22)
1890 PRINT 1554,(PR(23,I),I>1,5),E(23)

PRINT 1556,(PR<24,I),I>1,5),E(24)
PRINT 1558,(PR(57,I),I>1,5),E(57)
PRINT 1560,(PR(30,I),t>l,5),£(3C)
PRINT 1562,(PR(31,I),1=1,5),£(31)

1895 PRINT 1570,PRT10
DO 1572 J*1,7

C N31
MF=59*J

C N32
1900 IFIJ.EQ.4) MF=33

C N33
IF(J.EQ.S) MF=68

C N34
IF(J.EC.t) MF=25

1905 C N35
PRINT 1580,ABG(2*J-1),ABG(2*JI,(PR(MF,I) 

1572 CONTINUE
C N36

PRINT 161C,PRT5
1910 PRINT 1612,(WM(I),1>1,5),E(73!

PRINT 1614,(HS(1),I>1,5),E(74)
PRINT 1616,(UI(1),I=1.5),E(75)
PRINT 1618,(UO(I),I>1,5),E(76)
PRINT 1710,(PR(12,I),I>1,51»£SPD

1915 PRINT 1712,PRT4,(PR(11,I),1=1,5),ETOR 
PRINT 1714,PRT10,(DPH(I),1=1,6)
PRINT 1002

C PRINTOUT PAGE 4 OR 8
C N37

1920 IPAGE*IPAGE*!
PRINT 1630,1TEST,INO,I DAY,ITR,XTIM,IPAGE 
PRINT 1502
PRINT 1632,PRT6
PRINT 1634

1925 PRINT 1636,(VSHO(I),1=1,5),E(78)
PRINT 1638,(VDH0(I),1=1,5),E(79)
PRINT 1640
PRINT 1642,(PR(15,I),1=1,5),E(15)
PRINT 1644,(PR(16,I),I=1,5),E(16)

1930 PRINT 1646,1PR(17,I),I=1,5I,E(17)
PRINT 1650
PRINT 1643,(PR(18,I),I=1,5),E(18)
PRINT 1645,(PR(19,I),1=1,5),E(15)
PRINT 1647,(PR(20,I1,1=1,51,E(2CI

1935 PRINT 1800
PRINT 1810,(PR(35,I),1=1,5),E(35)
PRINT 1820,(PR(36,11,1=1,5),El 36)
PRINT 1830,(PR(34,1),1=1,5),E(34)

FTN 4.7 + 'i76 7*5/06/06. 14.34.48 PAGE 34

I*1»5),E(MF)

018890
018900
018910
018920
018930
018940
018950
018960
018970
018980
018990
019000
019010
019020
019030
019040
019050
019060
019070
019080
019090
019100
019110
019120
019130
019140
019150
019160
019170
019180
019190
019200
019210
019220
019230
019240
019250
019260
019270
019280
019290
019300
019310
019320
019330
019340
019350
019360
019370
019380
019390
019400
019410
019420
019430
019440
019450

320034



PROGRAM ETRV12 73/172 QPT=1

1940

1945

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

PRINT 1652 
PRINT 1634,PRT7 
PRINT 1654,1 VEH1,11,1=1,61 
PRINT 1656,(VEL12,11,IZ1,6) 
PRINT 1656,PRT7 
PRINT 1654,IVEL(3,1),Isl,61 
PRINT 1656,(VEL(4,IJ,IS1,6) 
IF(ITEST.GT.6731GOTO 6021

C N38
PRINT 1661
PRINT 1663, (VEU5, I), 1*1,5) 
PRINT 1657,1VEL16,I),1*1,5) 
PRINT 1667
PRINT 1655,(VEL17,I),1*1,5) 
PRINT 16£5«(VELI8,I),1*1,5) 
GOTO 6022

6021 CONTINUE 
C N39

PRINT 1660
PRINT 1655,(VEL17,11,1*1,5) 
PRINT 1665.IVELI8,11,1*1,5) 
PRINT 1662
PRINT 1663,IVELIS,11,1*1,5) 
PRINT 1657,(VEL16,I),1*1,5)

6022 CONTINUE 
C N40

PRINT 1664 
PRINT 1635,PRT8,PRT9 
PRINT 1706,(VELHd,I),1*1,6) 
PRINT 1708,(VELHI2,I),I*1,6) 
PRINT 1659,PRT8,PRT9 
PRINT 1706,1VELHI3,11,1*1,6) 
PRINT 1708,(VELHI4,I),1*1,6) 
IFIITEST.GT.673) GOTC 6023

C N41
PRINT 1681 
GOTO 6024

6023 CONTINUE 
C N42

PRINT 1666
6024 CONTINUE 
C N43

PRINT 1671,IVELHIS,I),1*1,5) 
PRINT 1673,1VELHI6,1),1*1,5) 
IFIITEST.GT.673)GOTO 6025

C N44
PRINT 1683 
GOTO 6026

6025 CONTINUE 
C N45

PRINT 1668
6026 CONTINUE 
C N46

PRINT 1675,(VELH(7,I),1*1,5) 
PRINT 1677,IVELW8,I),1*1,5)

C N47
1000 FORMAT(////)

4.7*476 79/06/06. 14.34.48 PAGE 35

019460
019470
019480
019490
019500
019510
019520
019530
019540
019550
019560
019570
019580
019590
019600
019610
019620
019630
019640
019650
019660
019670
019680
019690
019700
019710
019720
019730
019740
019750
019760
019770
019780
019790
019800
019810
019820
019830
019840
019850
019860
019870
019880
019890
019900
019910
019920
019930
019940
019950
019960
019970
019980
019990
020000
020010
020020

320035



2 000

2005

2010

2015

2020

2025

2030

2035

2040

2045

2050

PROGRAM fTRY 12 73/172 uPT=l PIN 4.7+476 79/06/06. 14.34.48 PAGE 36

1001
1002

1003
1004

100 5 
1006 
1008 
100 7 
1010

1012
1014 
1016
1017
1018
1015 
1021 
102 4
1025
1026
1027
1028 
102 9
1030
1031
1032 
1034 
1036 
1038 
1040 
1042 
1044 
1046 
1048

1050

1060

1062 
1064 
1066 
106 8 
1118 
1121 
1500

1502 
1504 
1506 
1512 
1514 
1516 
1520 
152 2

FORMAT(//////) 020030
FORMAT(IHU*CE-EPRI T*0 PHASE PUMP PERFORMANCE PROGRAM -STEADY STA020J4U 

*T£ TESTS* t/) 020050
FORMATi//,6X*CCNV CONST FIL€ * . A4.14.2A10,) 020060
FORMAT12X t *TEST N0*tI4,* DATE *, 12 ,*/*,12,*/*, 12 ,* TIM£*.F7.2 020070

*.3X,*PAGE *,I2,//i 020080
FORMAT(////) 020090
FORMAT(/t2X>*PUMP PERFORMANCE BASEC UN SUCTION L£G CONDIT10NS*.//!020100 
FORMAT(22X»*SET*»19Xt*ACTUAL CONDITIONS*! 020110
FORMAT(1H11 020120
FORMATC21X,*PCXNT ACTUAL SPEC. ACTUAL SPEC. ACTUAL INST. DAT020130 

♦A*J 020140
FORMATt30X,*PCINT OIFF. DIFF. DRIFT DRIFT UNCTV STD.*! 020150
FORMAT(30X«*1AVG!*»17X.*/M1N /MIN 0EV.*l 020160
FORMATI3X,*PRESSURE*,A6,* L-5*.8F7.0J 020170
FORMAT{3X»*PRESSURE*«A6f* L-6 ♦,F12.0,21X,3F7.0I 020180
FORMAT(3X,*V0L FLOW*.A6« 3X,F 8. 0,7F7. C) 020190
FORMAT(3X.*PRESSURE*»A6»* L-5+6 *,F 10.0.21X,3F7.0) 020200
FORM AT(3 X.*VOL FLOW*.A6.2X.F16.C.21X,3F7.0) 020210
FORM AT(3X.*VOIC FRACTION*! 020220
FORMAT(3Xt*V0ID FRACTION*! 020230
FORMAT(4X.*GD*.13X.F16.3.21X.3F7.3! 020240
FORMATI4X »*GD*.13X.F16.3.21X>3F7.3) 020250
FORMAT(4X»*0RIF*.11X.2F8.3»6F7.3I 020260
FORMAT(4X >*0R1F*.11X.F16.3.21X.3F7.31 020270
FORMAT{3X,*SPEED (RPM! L-12*,F8.0.F8.0,6F7.0) 020280
FORMATI3X.*SPEED 1RPM) L-12*.FI6.0,21X,3F7.0! 020290
FORMAT 13 X »*PUMP HEAD*) 020300
FORM AT(4X.*GD* »A4.1IX,F14.1«21X,3F7.11 020310
FORMAT14X,*ORIF*.A4,9X,Fl4.1,21X,3F7.11 020320
FORMAT14X.*DP*.A5»* L-7 * ,F16.1 ,2IX,3F7.21 020330
FORMATt3X,*PUMP TORQUE*,A6I 020340
FORMAT(4 X,*HY0RAULIC*.6X,F16.1,21X,3F7.1) 020350
FORMAT(4X,*FRICTI0N*.7X,F16.1,21X,3F7.1i 020360
FORMATI4X »*SHAFT L-ll *,F16.1,21X,3F7.11 020370
FORMAT(//,2X,*PUMP PERFORMANCE BASED ON DISCHARGE LEG C0NDITI0NS*,020380

DATE *» 12 ,*/*.I2 ,*/*» 12 ,* TIME*.
*//)

FORMAT(2X,*TEST NO*,14,*
*F7.2,3X,*PAGE *.12,//)

F0RMATI2X,*PUMP PERFORMANCE BASEC ON SUCTION AND DISCHARGE LEG 
* AVERAGE*,///I

FORMATI44X»*ACTUAL CONDITIONS*!
FORMAT(29X,*ACTUAL*,22X»*ACTUAL INST. DATA*!
FORMAT C30X,*P0INT*»23X,*DRIFT STD. STD.*)
FORMAT(30X,*(AVG)*,24X,*/MIN DEV. DEV.*)
FORMATI3X,*VUL FLOW*,A6,3X.F8.4,7F7.4)
FORMAT(3X,*VOL FLOW*.A6,2X,FL6.4,21X,3F7.4)
FORMAT(2X,*TEST NO*.14,* DATE •,12,*/*,12,*/*,12,* TIME*,F7.2 020500 

*,3X,*PAGE *,I2,//) 020510
FORMAT!25X,*PCINT 1 POINT 2 PCXNT 3 POINT 4 POINT 5*,4X,*PCT*1020520 
FORMAT(71X,*UNCTV*,/,2X,*LOOP PRESSURES *,A6,/! 020530
FORMAT(3X,*HIGH PRES DRUM L-65 *,5I3X,F6.1),3X,F5.2) 020540
FORMAT C3X,*STEAM ORIFICE L-41/47 *,F6. 1,4( 3X,F6. I! , 3X ,F 5. 2! 020550
FORMAT(3 X,*WATER ORIFICE L-42/48 *,F6.1,413X,F6.1),3X,F5.2! 020560
F0RMATI3X,‘SUCTION LEG L-5 *,5(3X,F6.1),3X,F5.2! 020570
FORMAT(3X,*DISCHARGE LEG L-6 *,5(3X,F6.1),3X,F5.2! 020580
FORMAT(3X,*SAT PRES*,12X,5I3X,F6.1),3X,F5.2) 020590

020390
020400
020410
020420
020430
020440
020450
020460
020470
020480
020490

320036



2055

2060

2065

2070

2075

2080

2085

2090

2095

2100

2105

PROGRAM ETRV12 73/172 0PT=1 PAGE 37

153 0 
1532 
1534 
1536 
153 8 
1540 
1542 
1544 
1546 
1548 
1550 
1552 
1554 
1556 
1558 
1560 
1562 
1570 
1580 
1610 
1612 
1614 
1616 
1618 
1630

1632
1634
1635
1636 
1638 
1640
1642
1643
1644
1645
1646
1647 
1650 
1652
1654
1655
1656
1657
1658 
1655 
1660 
1661 
1662
1663
1664
1665
1666
1667
1668
1671
1672

FTN 4.7*476 79/06/06. 14.34.48

FORMAT!/.2X,*UH)P TEMPERATURE *,A3./1 020600
FORMAT(3X.4SUCTION LEG-RTD L-55*.5(4X.F5.1).3X.F5.2) 020610
FORMAT!3X,•SUCTION LEG-TC L-13*,5<4X.F5.1).3X.F5.2) 020620
FORMATI3X»*SAT TEMP*.12X,514X,F5.11.3X.F5.2> 020630
F0RMATi3X.40ISCHARGE LEG-RTD L-56 •.F5.1,4I4X.F5.1).3X.F5.2) 020640
FORMATI3X.•DISCHARGE LEG-TC L-14*.3X.F5.1.4(4X.F5.1).3X.F5.2) 020650
FORMAT13X••HATER ORIF.-RTO L-53/58*.IX,F5.1,414X.FS.1i.3X,F5.2) 020660
F0RMAT(3X,•hATER ORIF.-TC L-50/52*.2X.F5.1,4(4X,F5.1).3X.F5.2) 020670
FORMAT 13X,*STEAM ORIF.-RTO L-S4/59 *,F5.1,4(4X,F5.I),3X,F5.2) 020680
FORMAT(3Xf*STEAM ORIF.-TC L-49/51 *,F5.1,4I4X.F5.1».3X.F5.2I 020690
FORMAT 13X,*PUMP INJ IN-TC L-21 *.5I4X.F5.II,3X.F5.2) 020700
FORMATI3X.*PUMP INJ OUT-TC L-22*,5(4XtF5.1),3X,F5.2) 020710
FORMATI3X.4HP DRUM 10-TC L-23 •.5(4X,F5.1).3X.F5.2) 020720
FORMATt3X,*HP DRUM OD-TC L-24 •,5(4X,F5.II,3X,F5.2) 020730
F0RMATI3X.*AMBIENT-TC L-57 •,5I4X,F5.1),3X,F5.2) 020740
FORMATI3X,*SUCTI0N LEG OD-TC L-304.2X.F5.1,414X.F5.1),3X,F5.21 020750
FORMAT(3X,401SCH. LEG OO-TC L-31*,3X,F5.1,4I4X,F5.1I,3X.F5.2J 020760
FORMAT I/,2X,*L00P PRESSURE DROPS *,A6,/I 020770
FORMAT(3 X.A10,A10.513X,F6.11,IX,F7.2) 020780
FORMAT!/,2X,*L00P FLOWRATES *,A8,/J 020790
FORMATI3X,*WA7ER FL0W«,11X,5IF9.2),2X,F5.2I 020800
FORMAT(3X,*STEAM FLOW*,11X.5!F9.2>,2X,F5.2) 020810
FORMAT(3X,*SEAL INJ IN L-9 •.5IF9.21,2X,F5.2) 020820
F0RNATI3X,*SEAL INJ CUT L-32 •,5(F9.2I,2X,F5.2,/I 020830
FORMAT(2X,*TEST NO*,14,* DATE *,12,*/*,12 ,*/*,12,* TIME*,F7.2 020840 

*»3X»*PAGE *,12./I 020850
FORMATI71X,*UNCTY*,/,2X,*L0CP SPECIFIC VOLUMES *,A9,/I 020860
F0RMATI3X,4MIXING TEE*,A8) 020870
FORMAT13X,*MIXING TEE*,A10,A3I 020880
FORMAT<4Xt*SUCTI0N *, 1IX, 5! IX,F8. 51,1X.F7.2) 020890
FORMATI4X,*DISCHARGE *,9X,5«1X,F8.5I,1X.F7.2) 020900
FORMAT(3X,*GAMMA DENSITOMETER*./,4X,*SUCTICN LEG*,] 020910
FORMAT(5X,*BEAM 1 l-15*,5X,51IX,F8.5I,1X.F7.2I 020920
FORMAT15X,*BEAM 1 L-18*,5X,S(1X,F8.5I,1X,F7.2) 020930
FORMAT(5X,*BEAM 2 L-16*,5X,511X.F8.51,IX,F7.2I 020940
F0RMATI5X,*BEAM 2 L-19*,5X,5I1X,F8.5],1X,F7.2I 020950
FORMAT(5X,*BEAM 3 L—17*,5X,51IX.FS.Si,lX,F7.2i 020960
FORMAT15X,*BEAM 3 L-20*,5X,5(IX,F8.5I,1X,F7.2> 020970
FORMAT(4X.4DISCHARGE LEG*) 020980
FORMAT!/,2X,*FLUI0 VELOCITY*,/) 020990
FORMAT!4X,*SUCTI0N *,ICX,514X,F5.1),4X,F6.2) 021000
FORMATI4X,*SUCT LEG L-28 •,5I2X,F7.0),4X,F6.2) 021010
FORMAT!4X,*DISCHARGE *,8X,5I4X,F5.1I,4X,F6.2I 021020
F0RMATI4X,*DISCH LEG L-4 *,5(2X,F7.01,4X,F6.2) 021030
FORMATI3X,*MIX TEE-GAM DEN*,A8) 021040
F0RMAT!3X,*M1X TEE-GAM DEN*,A10,A3) 021050
FORMAT!3X,*CENTBt TURBINE METER*) 021060
FORMAT13X»*HI TURBINE METER IMANUF CAL)*) 021070
FORMAT!3X,*L0 TURBINE METER*) 021080
FORMAT!4X,*SUCT LEG L-3 *,5I2X,F7.0I»4X,F6.2I 021090
FORMAT!/,2X,*H0MENTUM FLUX*,/) 021100
FORMATI4X,*DISCH LEG L-29 *,5I2X.F7.0),4X.F6.2) 021110
F0RMAT!3X.*HI DRAG DISC*) 021120
FORMAT!3X,*L0 TURBINE METER IMANUF CAL)*I 021130
F0RMAT!3X,*LC DRAG DISC*! 021140
FORMAT(4X,*SUCT LEG L-l *,5I2X.F7.0),4X,F6.21 021150
FORMATl//,2X,*PUMP PERFORMANCE NORMALIZED VALUES*,/! 021160

320037



2110

2115

2120

2125

2130

2135

2140

2145

2150

2155

2160

2165

PRGGKAM ETPY12 73/172 OPT=i f-Tft 4.7*476 79/06/06. 14.34.48 PAGE 38

1673 FORMAT(4X,*C1SCH LEG L-2 *,5(2X,F7.01,4X,F6.2) 021170
1674 F0RMAT(2ex,*SUCTI0N *,9X,*01SCHARGE *,9X,*AV£RAGE*,/) 021130
1675 FORMATI4X»+SUCT LEG L-26 *,5T2X,F7.01,4X,F6.21 021190
1676 F0RMAT(3X,*PUMP HEAD*1 021200
1677 F0RMAT14Xt*0ISCH LEG L-27 *.512X,F7.01,4K,F6.21 021210
1678 F0RMAT(4X,*GAMMA OENS1TOMETER* ,3X»F9.3,2(9X.F9.311 021220
1680 FORMAT(4X«*0RIFICE*t5X»3(9X»F9.31 1 021230
1681 FORMAT(3X»*HI CRAG DISC (MANUF CAL1*1 021240
1682 FORMAT(3X,*V0LUMETRIC FL0W*1 021250
1683 FORMAT(3Xj*LG DRAG DISC (MANUF CAL 1*1 021260
1688 FORMAT(3X«*V01D FRACTION (PERCENT)*! 021270
1690 F0RMAT(4X,*GAMMA DENSITOMETER*,7X,F5.1t2(13X.F5.Ill 021280
1692 FORMAT(4X »*ORIFICE*,5X,3(13X,F5.11) 021290
1694 FORMAT(4X,*S£T POINT*,3X» 3(13X,F5.111 021300
1695 FORMAT(4X,*SET POINT*,3X,3(11X,F7.311 021310
1696 FORMATI3X,*PUMP SPEED*1 021320
1698 FORMAT(4X,*ACTUAL*,6X,3(1IX,FT.3)1 021330
1702 FORMAT 13X,*PUMP HYDRAULIC TORCUE*) 021340
1704 FORM AT(4X,*GAM DEN*,5X,3(9X.F9.311 021350
1705 FORMAT(4 X ,*ORIFICES* ,4X,3(9X,F9.3),//) 021360
1706 FORMAT(4X,*SUCTI0N *,10X,SI2X.F7.0),4X,F6.2I 021370
1708 FORMAT(4X,*0ISCHARGE *,8X,5(2X,F7.01,4X,F6.2) 021380
1710 FORMAT(/,2X,*PUMP SPEEO(RPM) L-12 *,5(3X,F6.0),IX,F6.I1 021390
1712 FORMAT!/,2X,*SHAFT TORQUE*,A6,* L-11*,2X,F6.1,4(3X,F6.1),lX,F6.1) 021400
1714 FORMAT!/,2X,*PUMP 0P*,A5,* L-7 *,5(3X,F6.11,IX,F6.11 021410
1720 FORMATI3X,*PRESSURE*,A6,* L-5 *,F12.0,21X,3F7.01 021420
1730 FORMAT(3 X»*PR£SSURE*»A6,* L-6*,8F7.01 021430
1800 FORMAT(4X,*AECL*1 021440
1810 FORMAT (5X, *fiEAM 1 L-35*, 5X, 511X, F8.5) , IX, F7.2) 021450
1820 F0RMATI5X,*BEAM 2 L-36*,5X,51IX,F8.51,1X,F7.2) 021460
1830 FORMAT(5X,*BEAM 3 L-34*,5X,511X.F8.5),1X.F7.2) 021470
8531 FORMAT 12X,*SUP£RFIClAL VELOCITIES SUCT LEG DISCH LEG *,A8,, 021480
8532 FORMATI4X,*hAT£R*,16X,F8.2,4X ,F 8.21 021490
8533 FORMAT(4X,*STEAM*,18X,F8.2,4X,F8.2,////i 021500
9066 FORMAT(6X,*DATA REDUCED *,A10,2X,A10) 021510
9067 FORMAT 1/ ,4X ,*VlATER ORIFICE = *,A6,*: STEAM ORIFICE = »,A6I 021520
C END BLOCK N 021530
C START BLOCK C 021540
C WRITE TO FILE 021550
C WRITE PAGE 1 OR 5 021560

IFIITEST.GT.O.AND.ITEST.LT.391)GOTO 6057 021570
IFIITEST.GT.559.AND.ITEST.LT.14361G0T0 6057 021580

C REVERSE FLOW MODIFICATION 021590
C 01 021600

WRITEIIF,60121 PRAl 1) .ORIFIll , ERR 111 .SPRAUl 021610
I FIN.EC.2)GOTO 6030 021620

C 02 021630
WRITEIIF,60121 PRAl3),DR1F(31,ERR(3).SPRA(3) 021640
GOTO 6031 021650

C 03 021660
603 0 WRITE!IF,6015) PRAI31,ORIFI31,ERR 13).SPRA131 021670
C 04 021680
6031 WRITE!IF,6012) PRA(51,DRIF15I,ERRI5),SPRAI51 021690

WRITEIIF,6012) PRA14).DRIFI4),ERR(4).SPRA(41 021700
WRITE!IF,6012) PRA(6),DRIFI6),ERR(6),SPRAI6) 021710
GOTO 6059 021720

6057 CONTINUE 021730

320038



2170

2175

2180

2185

2190

2195

2200

2205

2210

2215

2220

PROGRAM ETRY12 73/172 0PT=1 FTN 4.7*476 79/06/06. 14.34.48 PAGE 39

C 05

C 06

C 07
6032

6033 
C 08

6055 
C 09

021740
WRITE! IF,DPSET.PRAd) ,DAL< 1) , OACI1) ,ORAL (1), DRIF! 1),ERR(11,SPRA! 1021 750 

*1 021760
IFIN.EC.2)GOTO 6032 021770

021780
WRITE!IF,6011)V0LN,PRAI3),DAL(3),DACi3).ORAL!3),OR IF 13),ERRl31,SPR021T90 

*A<3) 021800
GOTO 6C33 021810

021820
WRITEIIF,6013) V0LM,PRA!3),OAL!3),DAC!3),ORAL 13),DRIF13),ERR 13) 021830

*»SPRAI3) 021840
WRITEIIF,1)VOID,PRA15).DALIS),DAC15),ORAL15),OR IF 15),ERRI5),SPRAl5021850

021860
«) 021870
WRITEIIF,6012)PRA(4),DRIF14),ERR14),SPRA14) 021880
WRITEI1F,1)PSP0.PRA!6I,DALI 6),OACI6).ORAL 16).ORIFI6)•ERRl6),SPRAl6021890

*>
CONTINUE

WRITEIIF,6012)PRAl7),DRIF(7),ERR 17),SPRA17)
WRIT El IF,6012)PRAia),0RIFI8l,ERRI8),SPRAl8)
WRITEIIF,6012)PRAl9),DRIF19),ERR 19),SPRAl9)
WRITEIIF,6012)PRAI10),DRIFI10),ERRI10).SPRAl10)
WRITEI IF,6012)PRAU1), ORIFI 11), ERR 111),SPRA 111)
WRITEIIF,6012)PRAI12).ORIFI12),ERRI12)•SPRA112)
IFIITEST.GT.O.AND.ITEST.LT.391)GOTO 6064 
IFIITEST.GT.559.AND.ITEST.LT.1436IGOTO 6064 

C REVERSE FLOW MODIFICATION 
C 010

WRITEIIF.ll PSET,PRA113).OALIII.OACI1).ORAL 113),ORIF 1131.ERRl131 
•.SPRAI13)

IFIN.EG.2)GOTO 6034
C Oil

WRITEIIF.6011) VOLM.PRAI15),0ALI3),0ACI3).ORALI15),ORIFI15), ERRl15022070 
6).SPRAI15) 022080

GOTO 6035 022090
C 012 022100
6034 WRITEIIF.6013) VOLH.PRAI15I.0ALI3).0ACI3),ORALI15).ORIFI15),ERRl15022110

021900
021910
021920
021930
021940
021950
021960
021970
021980
021990
022000
022010
022020
022030
022040
022050
022060

*) .SPRAHS)
C 013
6035 WRITEIIF,1) VOID,PRAI17).OALISI.0ACI5).DRAL117),ORIFI17),ERRl 17) 

*, SPRAl 171
WRITEIIF.6012) PRAl16).ORIFI16),ERRl16).SPRAl16)
WRITE!IF,II PSPD.PRAI6),DAL 16),DAC16).ORALI6),DR IF 16),ERRl6) 

6.SPRAI6)
GOTO 6067 
CONTINUE6064 

C 014

C 015

C 016
6036 
C 017
6037

WRITEIIF,6012)PRA113).ORIFI13),ERR 113),SPRA113) 
IFIN.EQ.2)G0TC 6036

WRITEI.IF,6012)PRAI15),ORIFI 15) ,£PR115) ,SPRAII5) 
GOTO 6037

WRITEIIF,6015) PRAl15).ORIFI15),ERRl15).SPRAl15) 

WRITEIIF,6012)PRA117),DRIFI17),ERR 117),SPRA117)

022120
022130
022140
022150
022160
022170
022180
022190
022200
022210
022220
022230
022240
022250
022260
022270
022280
022290
022300

320039



2225

2230

2235

2240

2245

2250

22 55

2260

2265

2270

2275

2280

PROGRAM ETRY12 73/172 CPT*1 FTN 4.7+476 79/06/06. 14.34.48 PAGE 40

WRITEI IF ,6012 IPRAI16). CR IFI 16 J , ERR 1161 , SPRA 1161 
WRITEIIF,6012)P«AI6), DRIFI6) •ERRT6) ,SPRAI6) 

6067 CONTINUE 
C 018

WRITEI IF, 6012) PRA 119), DR I FI 19) , ERR 1191, SPRA 1191 
WRITEI IF, 6012) PRAl 20), OR I FI 20), ERR 120), SPRA 120) 
WRITE!IF,6012) PRA19),OR IF 19),ERR 191,SPRA19) 
WRITEIIF,6012) PRAl10).ORIFI10),ERRl10).SPRAl10) 
WRITEIIF,6012) PRAl11).ORIFI11),ERRl11),SPRAl11) 
WRITEIIF,6012) PRAl12) .ORIFI12),ERR 112).SPRAl12) 

C WRITE PAGE 2 CR 6
WRITEIIF,6012)PRAI 23),OR IF 123),ERRI23).SPRA123) 
IF IN.EQ.2)GOTO 6038

C 019
WRITEIIF,6012)PRAl25),DRIFI25)•ERR(25).SPRA125) 
GOTO 6039

C 020
6038 WRITEIIF,6015) PRA(25),DR IFI 25),ERRl25),SPRAl25) 
C 021
6039 WRITEIIF,6012) PRAl27) .DRIF127) ,ERR(27),SPRA(27) 

WRITEI IF, 6012 ) PR A126 ), OR IFI 26) , ERRl 26) , SPRA 126) 
WRITEIIF,6012) PRA16),OR IF(6),ERR(6),SPRAI6) 
WRITEI IF,6012 IPRA129), OR I FI 29), ERR 129), SPRAl 29) 
WRITEIIF,6012)PRA(30),ORIFI30),ERR(30),SPRA130) 
WRITEIIF,6012) PRAI9),DRIF I 9),ERR<9).SPRA(9) 
WRITE!IF,6012) PRA110),0RIF(10),ERR 110).SPRAl101 
WRITEIIF,6012) PRAl11).DRIF111).ERRl11).SPRAl11) 
WRITEIIF,6012 ) PRA(12),0RIF 112).ERRl12).SPRAl12) 
WRITEIIF,6014)UNORM(1).DNORMIl).ANCRMIl)
WRITEIIF,6014)UNORM12).ONORMI2),ANORNI2) 
WRITEIIF,6014)UN0RM(4).ONORMI4),ANORM14)
WRITEIIF,6014)VOLS,VOLS,VOLS
WRITEIIF,6014)UNORM(6).DNORMl6).ANORM16)
WRITEIIF,6014)UNORM(5).ONORMI5).ANCRM15)
WR IT El IF , 6014) UNORM I 7) .ONORMI 7) .ANORM! 7) 
WRITEIIF,6014)UN0RMI8),DNORM(8 >,ANORM18)
WRITEIIF,6014)UNORMI9).ONORMI9),ANCRM(9)
WRIT EI IF,6014)UNORM110),ONORM110),ANORM110) 
WRITEIIF,6014)UNORMI11i.DNORMI11),ANCRMIl1) 
WRITEIIF,6017) SV1.SV2 
WRITEIIF,6017) SV3.SV4 

C WRITE PAGE 3 OR 7
WRITEIIF,6016) IPRI65,1),1=1,5),E165)
WRITEIIF,6016) IPRI41,I),1=1.5),EI41)
WRITEIIF,6016)IPR142,I 1,1=1,5),El 42)
WRITEIIF,6016)IPRI5,I),1=1,51,E(5)
WRITEIIF,6016)ISSAT II),1=1,5),EI84)
WRITE I IF,6016)IPRI6,I),1 = 1,5),E16)
WRITE I IF,6016)(OSATII),1 = 1,5),EI85)
WRIT El IF,6016)IPR155,1),1 = 1,5),El 55)
WRITEIIF,6016)I PR 113,1),I = 1,5),El 13)
WRITEIIF,6016)ITSATII),1=1,5) ,E(82)
WRITEIIF,6016)1PR 156,I),1=1,5),EI56)
WRITEIIF,6016)I PR I 14,1),I=1,5),E114)
WRITEIIF,6016)ITDATI I),1 = 1,5),E183)
IFI IWFLO.EQ.DGOTO 6001

C 022

022310 
022320 
022330 
022340 
022350 
022360 
022370 
022380 
022390 
022400 
022410 
022420 
022430 
022440 
022450 
022460 
022470 
022480 
022490 
022500 
022510 
022520 
022530 
022540 
022550 
022560 
022570 
022580 
022590 
022600 
022610 
022620 
022630 
022640 
022650 
022660 
022670 
022680 
022690 
022700 
022710 
022720 
022730 
022740 
022750 
022760 
022770 
022780 
022790 
022800 
022810 
022820 
022830 
022840 
022 850 
022860 
022870

320040



PROGRAM ETRY12 73/172 QPT=1

2285

2290

2295

2300

2305

2310

2315

2320

2325

2330

2335

WRITE(IE,6016)<PR(58,1),I*1,5),E<581 
WRITEIIF,6016)1PR(50.1),1*1,5),E(50) 
GOTO 6002

C 023
6001 WRITEIIF,6016)(PRI53,1),1*1,5),E(531 

WRITE(IF,60161(PR(52,I),1*1,5),E(52)
6002 IFI ISFLO.EO.DGOTO 6003 
C 024

WRITE IIF,6016)IPR(59,11,1*1,5),El59) 
WRITE!IF,6016)(PR(49.I),I*1,5),EI49) 
GOTO 6004

C 025
6003 WRIT EI IF,6016)IPR154.1),1*1,5),El 54) 

WRITEIIF,6016)(PR(51,I),I*1,5),E(51)
C 026
6004 WRITEIIF,6016)(PRI21,1),1*1.5),E(21) 

WRITE IIF,6016)IPR122,1),I*1,5),El22) 
WRITE!IF,6016)IPR 123,1),1*1,5),El 23) 
WRITE(IF,6016)IPRI24,1),1*1,5),E(24) 
WRITEIIF,6016)(PR(57,I),I*1,5),E(57) 
WRITEIIF,6016)(PR(30,I),I*1,5),E(30) 
WRITE I IF, 6016) I PRO 1,1), 1*1,5), E (31) 
00 6005 J*l,7

C 027
MF*59+J

C 028
IFIJ.EQ.4) MF*33

C 029
IFIJ.EQ.5) MF*68

C 030
IF1J.EQ.6) MF*25

C 031
WRITEIIF,6016)(PR(MF,I),I*1,5),E(MF)

6005 CONTINUE 
C 032

WRITEIIF,6016)(WWII),1*1,5),EI73) 
WRITE!IF,6016)(MSI 11,1*1,5),E(74) 
WRITE IIF,6016)(WI(1),I*1,5),E(75) 
WRITEIIF,6016)IWOII),1*1,5),E(76) 
WRITEIIF,6016)(PRI12,I),1*1,5),ESPD 
WRITEIIF,6016)IPR111,I),1*1,5),ETOR 
WRITEIIF,6016)(OPHII),1*1,6)

C WRITE PAGE 4 OR 8
WRITE I IF,6018)IVSMDIIi,1*1,5),E(78) 
WRITE(IF,6018)IVOMDI1),I*1,5),E(79) 
WR1TE(IF,6018)(PR(15,I>,1*1,5),E(15) 
WRITEIIF,6018)(PR 116,1),I*1,5),El 16) 
WRITEIIF,6018)(PR 117,1),1*1,5),El 17) 
WRITEIIF,6018)(PRI18.I),1*1,5),E(18) 
WRIT El IF,6018)(PR(19,1),1*1,5),E(19) 
WRITE I IF,6018)(PR 120,1),1*1,5),E(20) 
WRITEIIF,6018)(PR(35,I),1*1,5),E(35) 
WRITE I IF.6018)(PR(36,I),I*1,5),E(36) 
WRITE(IF,6018)IPRI34,I),I*1,5),E(34) 
WRITEIIF,6016)(VEL11,I),1*1,6)
WRITElIF,6016)IVELl2,I),I=1,6)
WRIT E(IF,6016)(VEL(3,I),1 = 1,6)

FTN 4.7*476 79/06/06. 14.34.48 PAGE 41

022880
022890
022900
022910
022920
022930
022940
022950
022960
022970
022980
022990
023000
023010
023020
023030
023040
023050
023060
023070
023080
023090
023100
023110
023120
023130
023140
023150
023160
023170
023180
023190
023200
023210
023220
023230
023240
023250
023260
023270
023280
023290
023300
023310
023320
023330
023340
023350
023360
023370
023380
023390
023400
023410
023420
023430
023440

320041



PROGRAM ETRY1? 73/172 GPT=1

21'fO

2345

2350

2355

2360

2365

23 70

2375

2380

2385

2390

WRITEI I F,6016 ) (VEL14>U, 1 = 1,6) 
WRITE(IF,6016)IVEL(5,1),1=1,5) 
WRITE!IF,6016)(VEL(6,I),1=1,5) 
WRITEIIF,6016)1V£L17,1),I = 1,5) 
WRITEIIF,6016)(VEL(8,I),I=1,5> 
WRITEI IF,6016) (VELHd, I) , 1 = 1,6) 
WRITEIIF,6016)(VELHI2,I),1=1,6) 
WRITE(IF,6016)(VELHI3,1),1=1,6) 
WRITEIIF ,6016)(VELH(4,I),1 = 1,6) 
WRITEI IF,6016)(VELHI5,1),1 = 1,5) 
WRITE I IF,6016)IVELH16,I),1=1,5) 
WRITE(IF,6016)(VELHI7,I),1=1,5) 
WRITEIIF,6016)(VELHIS,I),1=1,5)

C 033
1 FORMAT(1X,4E21.15,/,IX,4E21.15)
6010 FORMAT(IX,4110)
6011 FORMAT(1X,4E21.15,/,1X,4E21.15)
6012 FORMAT(IX,4E21.15)
6013 FORMAT(IX,4£2i.15,/,1X,4E21.15)
6014 FORMAT(IX,3E21.15)
6015 FORMAT(1X,4E21.15)
6016 FORMAT(1X,3E21.15,/,1X,3E21.15)
6017 FORMAT(1X,2E21.15)
6018 FORMAT(1X ,3E21.15,/flX,3E21.15)
C ENO BLOCK C

I FIN.EQ.2)GOTO 7600 
C START BLOCK P 
C
C ENGLISH TO METRIC UNIT CONVERSIONS 

DO 906 J=l,5
C TEMPERATURE CONVERSION 
C THERMOCOUPLE CONVERSION 

DO 720 1=1,NTCA
C PI

K=KCA(I)
PRIK,J)=(PR(K,J)—32.1*5./9.

720 CONTINUE
C RTD CONVERSION

DO 721 1=1,NRTD
C P 2

K=KRTDII)
PR(K,J)=(PRIK,J)—32.)*5./9.

721 CONTINUE
C PRESSURE CELL CONVERSION 

00 722 1=1,NP
C P 3

K=KP(I )
PRIK,J)=PR(K»J)*.06895

722 CONTINUE
C DIFFERENTIAL PRESSURE CELL CONVERSION 

DO 723 1=1,NOP
C P4

K=KDP( I)
PR IK,J) = PR(K,J14.06895

723 CONTINUE
C GAMMA DENSITOMETER CONVERSION 

DO 729 1=1,NGD

FTN 4.7+476 79/06/06. 14.34.46 PAGE 42

023450
023460
023470
023480
023490
023500
023510
023520
023530
023540
023550
023560
023570
023580
023590
023600
023610
023620
023630
023640
023650
023660
023670
023680
023690
023700
023710
023720
023730
023740
023750
023760
023770
023780
023790
023800
023810
023820
023830
023840
023850
023860
023870
023880
023890
023900
023910
023920
023930
023940
023950
023960
023970
023980
023990
024000
02401C

320042



2395

2400

2405

2410

2415

2420

2425

2430

2435

2440

2445

2450

PROGRAM ETRV12 73/172 CPT=1 FTN 4.7*476 79/06/06. 14.34.48 PAGE 43

C P5
K*KGD(Ii
PRIK,J)=PRIK,J»*.06243 

729 CONTINUE 
C TORQUEMETER CONVERSION 

DO 737 1*1,NTM
C P6

K*KTMI11
PRIK,J1*PRIK,J»*l.3558 

737 CONTINUE
C MASS FLOW, HEAD AND FLUID SPECIFIC VOLUME CONVERSION 
C P7

UU(J)*MUIJ)*.4536 
MSIJI*kSIJ>*.4536 
HitJ)*VIIJ)*.4536 
WOIJ1*W0IJ)*.4536 
OPHIJ>*DPHIJ)*.06895 
VSMD IJ1* VSMDIJ I*. 06243 
VOMOIJ)=VOMDIJ»*.06243

C FLUID VELOCITY ANO FLUID MOMENTUM FLUX CCNVERSION 
DO 903 1*1.8

C PE
VELI I.JI*VELt1,J)*.3048 
VELHII.J)*VELFIl,Ji*1.488 

903 CONTINUE 
906 CONTINUE
C ENGLISH TO METRIC CONVERSICN CONSTANTS 
C P9

CONIII*.06895 
C0NI2I*.00006308 
CONI31*.00006308 
C0NI4)*1.C 
CONI5I*1.0 
CON(6I*1.0 
CONI 7>*.3048 
CONI 81*.3048 
CONI 9)*.06895 
CONI101*1.3558 
CONI 111*1.3558 
CONI 121*1.3558

C CCNVERSION OF PUMP PERFORMANCE DATA TO METRIC UNITS 
00 960C 1*1,12

C P10
DRIF11i*ORIF11»*CON111 
DACI11*0AC111*CDN111 
ORAL 11)*DRAL11i*CCNtI!
PRAl11*PRAII1*C0NI11 
DALIII*DALII1*C0NII1 
SPRA111*SPRA111*C0N111 
ERR111*ERR111*CON111 
IFII.GT.8}GOTC 9600

C Pll
PRAl1*121=PRAII*121*C0NI11 
PRAl1*22)=PRAI1*221*CON(11 
ORAL II*121*0RALiI*121*C0NI11 
DRIFII+121=DRIFI1*121*C0NIII 
SPRA11*121*SPRA11*121*CON111

024020
024030
024040
024050
024060
024070
024080
024090
024100
024110
024120
024130
024140
024150
024160
024170
024180
024190
024200
024210
024220
024230
024240
024250
024260
024270
024280
024290
024300
024310
024320
024330
024340
024350
024360
024370
024380
024390
024400
024410
024420
024430
024440
024450
024460
024470
024480
024490
024500
024510
024520
024530
024540
024550
024560
024570
024580

320043



PROGRAM £ TRY12 73/IT2 CPT=1

2455

2460

2465

2470

2475

DR IF ( I +2 2 !=DR IF 11 +22 ) *CQN {I I 
SPRA(I+22)=SPRA(I+22)*C0NIJ) 
ERR(1 + 12) = ERR(1 + 12)*CON( ii 
ERRl1*22J=ERR11+22)*CGM11 

S600 CONTINUE 
C P12

SVl=SVI*C0NI7i
SV2=SV2*C0N<7)
SV3=SV3*CCN(8I
SV4-SV4*C0NI8)
DC 907 1=1,5

C P 13
SSAT (I )=SSAT( 11*.06895 
DSATII)=OSATI1)4.06895 
TSAT(I)=ITSATII)-32.)*5./9. 
TDATIl)=(TDATII)-32.l*5./9. 

907 CONTINUE 
C P14

VOLM=VOLH*.00006308 
PSET=PSET*.06895 

C END BLOCK P 
7600 CONTINUE

ENDFILE IF 
GOTO 108 

556 STOP 
END

SYMBOLIC REFERENCE MAP IR=1)

ENTRY POINTS 
12347 ETRY12

VARIABLES SN TYPE RELOCATION
35425 AA REAL ARRAY 35324 AAA
35325 AAB REAL 35326 AAC
35327 AAD REAL 35330 AAE
35331 AAF REAL 35275 AAP
35307 AAPDE REAL 35514 AB
35541 ABB REAL ARRAY 35617 ABG
35530 AC REAL ARRAY 35420 ADO
35304 A DDE REAL 35413 AOS
35303 ADSE REAL 35640 ANCRM
35406 APD REAL ARRAY 35261 APDE
35401 APS REAL ARRAY 35232 APSE
35342 BB REAL 35341 BC
35653 BD REAL ARRAY 35332 BE
35333 BF REAL 35334 BG
36067 C REAL ARRAY 35253 CALI
35254 CAL2 REAL 35255 CAL3
35335 CE REAL 35336 CF
35337 CG REAL 37104 CON
34774 COND REAL 35231 CS
34743 D REAL 37257 DAC

^FTN 4.7 + 476 79/06/06. 14.34.48 PAGE 44

024590
024600
024610
024620
024630
024640
024650
024660
024670
024680
024690
024700
024710
024720
024730
024740
024750
024760
024770
024780
024790
024800
024810
024820
024830
024840

REAL
REAL
REAL
REAL
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL ARRAY
REAL
REAL ARRAY

320044



PROGRAM ETRY12 73/172 0PT=1

VARIABLES SN TYPE RELOCATION
37121 DAL REAL ARRAY 37244 ONCRM
34742 DO REAL 34765 DP
37325 DPH REAL ARRAY 34706 002
34710 003 REAL 34707 DO 4
34711 DOS REAL 37265 ORAL
37161 DRIF REAL ARRAY 37237 DSAT
34676 DUM REAL 37333 02 Z
37426 E REAL ARRAY 34723 El
34725 EL REAL 3734C ERR
35357 ESPD REAL 37400 ETM1
37422 ETM10 REAL ARRAY 37424 ETMU
37402 ETM2 REAL ARRAY 37404 ETM3
37406 ETM4 REAL ARRAY 3741C ETM5
37412 ETM6 REAL ARRAY 37414 ETM7
37416 ETM8 REAL ARRAY 37420 ETM9
35360 ETOR REAL 34771 El
34772 E2 REAL 34764 FA
37560 FRT REAL ARRAY 34740 FRTE
35132 HATS REAL 35136 HAT SI
35022 HCOND REAL 35023 FCGNOE
35200 HOGOE REAL 35177 HDGSE
35113 HFPD REAL 35125 HFPD1
35106 HFPS REAL 3512C HFPS1
35074 HFTD REAL 35175 HFTDE
35101 HFT01 REAL 35062 HFTS
35173 HFTSE REAL 35067 HFTS1
35272 HG REAL 35134 HGATS
35140 HGATS1 REAL 37623 HGDA
35315 HGOAE REAL 37616 HGDD
35314 HGODE REAL 37611 HGOS
35313 HGDSE REAL 35115 HGPD
35127 HGP01 REAL 35110 HGPS
35122 HGPS1 REAL 35076 HGTD
35176 HGTOE REAL 35103 HGTD1
35064 HGTS REAL 35174 HGTSE
35071 HGTS1 REAL 35054 HI
35057 HIE REAL 35035 HU
35037 HUG REAL 35055 HIP
35056 HIT REAL 37604 HNA
35312 HMAE REAL 37577 HMD
35311 HMOE REAL 37572 HMS
35310 HMSE REAL 35236 HP
35252 HPT REAL 35256 HPTE
37565 HRT REAL ARRAY 34741 HRTE
34761 HSCME REAL 34751 HSCMT
34754 HSCMTi REAL 35002 HSG
35014 HSGE REAL 35007 HSG1
35240 HSP REAL 3500C HSS
35013 HSSE REAL 35005 US SI
35245 HST REAL 35243 HT
35227 HTS REAL 35230 HTSE
35251 HX REAL 35234 HY
34643 I INT EGER 34735 IBLHCEL
34702 ICALL1 INTEGER 34703 ICALL2
34716 I DATE INTEGER 3472 C IDAY
35340 IF INTEGER 34665 IF LOS
34663 I FLOW INTEGER 34701 IJJ

FTN A.7+476 79/06/06. 14.34.48 PAGE 45

REAL ARRAY
REAL
REAL
REAL
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

320045



PROGRAM ETPY12 73/172 QPT=1

VARIABLES SN TYPE RELOCATION
34661 1 LAB INT EGER 34717 IMC
34675 IPAGE INTEGER 35361 ISF
34664 ISFLO INTEGER 3466C ITEST
34715 I TIME INTEGER 35362 INF
34662 IMFLO INTEGER 34721 IYH
34632 IZERC INTEGER 34657 J
34745 J1 INTEGER 34746 J2
34747 J3 INTEGER 34714 K
37630 KC A INTEGER ARRAY 37727 KOD
37662 KDP INTEGER ARRAY 34654 KFP
37716 KGD INTEGER ARRAY 37647 KP
37705 KRTO INTEGER ARRAY 37741 KSM
37734 KT INTEGER ARRAY 37714 KTM
34737 K1 INTEGER 35343 L
34736 M INTEGER 35400 MF
34713 MJ INTEGER 35363 N
34650 NOD INTEGER 34645 NDP
34653 NGO INTEGER 34635 NOTEST
34644 NP INTEGER 35276 NRN
34646 NRTO INTEGER 34656 NS
34652 NSH INTEGER 34651 NT
34642 NIC A INTEGER 34647 NTH
34637 NZERO INTEGER 40626 PA
34673 PABS REAL 40610 PAC
35273 PAE REAL 35130 PAPS
35270 PC REAL 35142 PD
40633 PDA REAL ARRAY 35305 PDAE
40645 POND REAL ARRAY 35267 PDMDE
35263 PDHQP REAL 35265 PDMOT
34700 POO REAL 35072 POP
35077 POP! REAL 40021 PR
37743 PRA REAL ARRAY 35364 PRT 1
35375 PRT10 REAL 35376 PRT11
35365 PR 72 REAL 35366 PRT 3
35367 PR74 REAL 3537C PRT5
35371 PRT6 REAL 35372 PRT 7
35373 PRT8 REAL 35374 PRT9
35271 PR6 REAL 35141 PS
40621 PSD REAL ARRAY 34734 PSDE
34666 PSET REAL 4064C PSHD
35250 PSMDE REAL 35241 PSMDP
35246 PSMOT REAL 34677 PSC
35060 PSP REAL 34671 PSPD
35065 PSP1 REAL 34776 PST
35003 PST1 REAL 3475C PNC
34752 PHC1 REAL 35233 PY
40652 R REAL ARRAY 35153 RATS
35171 RAISE REAL 35155 RAT SI
35172 RDATSE REAL 40772 ROD
35301 RODE REAL 35170 ROPE
35167 ROSE REAL 35147 RFTD
35165 RFTDE REAL 35152 RFTD1
35143 RETS REAL 35163 RFTSE
35144 RFTS1 REAL 35154 RGATS
35156 RGATS1 REAL 35151 RGTD
35166 RGTOE REAL 35150 RGTD1
35145 RGTS REAL 35164 RGTSE

ETN 4.7*47* 79/06/06. 14.34.48 PAGE 4o

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

ARRAY

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

ARR AY
ARRAY
ARRAY

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

ARRAY
ARRAY

REAL
REAL
real
REAL
REAL
REAL
REAL
REAL
REAL

ARRAY

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

ARRAY

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

ARRAY

320046



PROGRAM ETRY12 73/172 0PT=1

VARIABLES SN TYPE RELOCATION
3S146 RGTS1 REAL 61105 RS
40765 RSO REAL ARRAY 35277 RSOE
35020 RSTC REAL 40777 RT
35015 RTG REAL 35017 RTGE
35016 RTG1 REAL 34757 RTL
34760 RTLE REAL 35042 RTLP
35043 RTLT REAL 35040 RTL1
35041 RTL2 REAL 3501C RTS
35012 RTSE REAL 35011 RTS1
34775 SCOND REAL 347 7 C SD
34744 SOP REAL 34766 SFA
34767 SK REAL 41643 SP
42211 SPRA REAL ARRAY 42267 SSAT
35021 S71 REAL 35353 SV1
35354 SV2 REAL 35355 SV3
35356 SV4 REAL 35024 SY
34724 7 REAL 34674 TBAR
42274 7DAT REAL ARRAY 35217 TERH1
35220 TERM2 REAL 35221 TERM3
35222 TERN4 REAL 35223 TERMS
35224 7ERM6 REAL 35225 TERM7
35212 TFL REAL 35213 TFLE
42301 TSAT REAL ARRAY 42306 TSD
34726 TSOE REAL 35111 TSPO
35123 7SPD1 REAL 35104 7SPS
35116 TSPS1 REAL 35344 75
35351 T6 REAL 35352 77
42313 UNORM REAL ARRAY 42340 VAPOE
42333 VAPSE REAL ARRAY 35131 VATS
35135 VATS1 REAL 42403 VOMO
35266 VDMDE REAL 35262 VDMOP
35264 VDMDT REAL 42434 VEL
42514 VELE REAL ARRAY 42524 VELH
42604 VEL HE REAL ARRAY 35112 VFPO
35124 VFP01 REAL 35105 VFPS
35117 VFPS1 REAL 35073 VETO
35160 VFTOE REAL 3510C VFTD1
35061 VFTS REAL 35157 VFTSE
35066 VFTS1 REAL 34731 VG
35133 VGA7S REAL 35137 VGATS1
42376 VGOA REAL ARRAY 35323 VGDAE
42371 VGDO REAL ARRAY 35322 VGDOE
42364 VGDS REAL ARRAY 35321 VGDSE
35114 VGPD REAL 35126 VGPD1
35107 VGPS REAL 35121 VGPS1
35075 VGTD REAL 35162 VGTOE
35102 VGT01 REAL 35063 VGTS
35161 VGTSE REAL 35070 VGTS1
34755 VG1 REAL 35032 VG2
35034 VIJ REAL 35036 VUG
42357 VNA REAL ARRAY 3532C VMAE
42352 VHD REAL ARRAY 35317 VMOE
42345 VMS REAL ARRAY 35316 VMSE
34667 VOID REAL 34670 VOLM
34672 VOLS REAL 42410 VPA
35274 VPAE REAL 42427 VP DA
35306 VP DAE REAL 34727 VPTL
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REAL ARRAY
REAL
REAL ARRAY
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL ARRAY
REAL ARRAY
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL ARRAY
REAL
REAL
REAL
REAL
REAL ARRAY
REAL
REAL ARRAY
REAL
REAL ARRAY
REAL ARRAY
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL ARRAY
REAL ARRAY
REAL
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PROGRAM ETR*12 13/m OPT = l

VARIABLES SN TYPE RELtCATION
34753 VPTL1 REAL 3503C VPTL2
42422 VRDD REAL ARRAY 35302 VROOE
42415 VR SD REAL ARRAY 3530C VRSOE
35001 VSG REAL 35006 VSG1
42326 VSMD REAL ARRAY 3524? VSMDc
35235 VSMDP REAL 35242 VSMOT
352 37 VSP REAL 34777 VSS
35004 VSSl REAL 35244 VST
35053 VULE REAL 34733 VI
35345 V5 REAL 35346 V6
35347 V7 REAL 3535C V8
35047 VIA REAL 35046 MO
42621 MI REAL ARRAY 3505C MIE
35044 ML REAL 35052 MLE
42626 MO REAL ARRAY 35051 MOE
42640 MS REAL ARRAY 35025 MSE
35045 MSU REAL 42614 MT
35026 HTE REAL 42633 MM
34773 MME REAL 35377 X
34732 XHG REAL 34756 XHG1
35033 XHG2 REAL 3473C XHP
35027 XHPi REAL 35031 XHP2
35211 XKL REAL 35202 XKS
35204 XKSE REAL 35201 XKM
35203 XKME REAL 34762 XK9
35206 XLS REAL 35210 XL SE
35205 XLM REAL 35207 XLME
35257 XPD REAL 3526C XPDE
35216 XPS REAL 35226 XPSE
34722 XTIM REAL 34704 XTH
34705 XTS REAL 35214 XI
35215 X2 REAL 34763 V
34633 ZDATE REAL 42705 ZOD
42660 ZDP REAL ARRAY 34712 ZER
34631 ZF1LE REAL 42721 ZGO
34655 ZMF REAL 42645 ZP
42717 ZSM REAL ARRAY 42712 ZT
34634 ZTIME REAL 42703 ZTM
34640 ZZOATE REAL 34636 ZZF ILL
34641 ZZTINE REAL

FILE NAMES MODE
4130 INPUT 2054 OUTPUT FMT 6204

0 TAPE 3 MIXED 2054 TAPE6

EXTERNALS TYPE ARCS
ALOG REAL 1 LIBRARY CGNNEC
DATE REAL 1 EOF
EXP REAL 1 LIBRARY FLGM
PSL REAL 1 REVEP
SATUR 7 SORT
SRSORT 7 TIME
TSL REAL 1 VPT1
VPT2 REAL 2

FTN 1**76 19/06/06. PAGE 4ct

RE Al 
RE Ai 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL

ARR AY 
ARRAY

ARRAY

ARRAY
ARRAY
ARRAY
ARRAY

TAPE 10 10260 TAPE11

1
REAL 1

11
2

REAL 1 LIBRARY
REAL 1
REAL 2
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PROGRAM ETRYJ.2 73/172 0PT=1

INLINE FUNCTIONS TYPE ARCS
ABS REAL 1 INTRIN

STATEMENT LABELS
34377 1 FMT 0 2

0 4 0 5
12552 50 13417 66
25225 77 FMT 0 100
16763 102 16761 103
16771 105 16777 106
12356 108 0 117
12645 121 25434 122 FMT
25473 131 FMT 25475 132 FMT
12703 140 25516 141 FMT

0 149 0 159
12774 173 13005 178
13044 188 13060 192
13124 201 13153 205
13300 220 13275 221

0 239 13434 242
13452 250 0 274
13532 283 13553 285
13606 288 0 295
13735 332 13751 338
13760 343 13764 345
13775 369 14001 371
14116 396 14134 403
14141 431 14151 437
14323 471 14650 482
14660 497 14664 551

0 557 INACTIVE 15057 604
15261 652 15267 653
15455 680 15473 682
15516 689 15530 690
15740 707 15743 709

0 714 0 720
0 722 0 723
0 729 0 733
0 753 16310 789
0 852 0 876
0 903 0 906

21356 946 21406 947
21471 949 31263 1000 FMT
31267 1002 FMT 31300 1003 FMT
31317 1005 FMT NO REFS 31321 1006 FMT
31330 1008 FMT 31337 1010 FMT
31356 1014 FMT 31364 1016 FMT
31377 1018 FMT 31404 1019 FMT
31417 1024 FMT 31423 1025 FMT
31433 1027 FMT 31437 1028 FMT
31447 1030 FMT 31454 1031 FMT
31464 1034 FMT 31470 1036 FMT
31502 1040 FMT 31506 1042 FMT
31520 1046 FMT 31525 1048 FMT
31547 1060 FMT 31560 1062 FMT
31572 1066 FMT 31577 1068 FMT
16767 1088 170C1 1094
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0 3
12653 10
13424 70
16765 101

0 104
12571 107

0 120
25470 130
25477 133
12715 144
12772 172

0 183
0 200
0 217

13250 227
13443 246

0 282
13600 287
13634 298
13753 340
13765 360
14111 389
14140 405
14155 439
14653 494
24420 556
15074 624
15310 654
15511 688
15701 703
15766 711

0 721
15770 727

0 737
16370 793

0 877
0 907

21441 948
31265 1001
31305 1004
31335 1007
31347 1012
31371 1017
31412 1021
31427 1026
31443 1029
31461 1032
31475 1038
31513 1044
31535 1050
31564 1064
16757 1080

0 1095

FMT
FMT

FMT NO REFS
FMT
FMT
FMT
FMT
FMT
FMT
FMT
FMT
FMT
FMT
FMT
FMT
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PROGRAM ETRY12 737172 0PT=1

STATEMENT LABELS
31604 me FMT 31611 1121 FMT

0 1467 31616 1500 FMT
31640 1504 FMT 31645 1506 FMT
31662 1514 FMT 31671 1516 FMT
31705 1522 FMT 31712 1530 FMT
31724 1534 FMT 31732 1536 FMT
31746 1540 FMT 31755 1542 FMT
31773 1546 FMT 32002 1548 FMT
32017 1552 FMT 32025 1554 FMT
32041 1558 FMT 32047 1560 FMT
32065 1570 FMT 0 1572
32076 1610 FMT 32102 1612 FMT
32114 1616 FMT 32122 1618 FMT
32141 1632 FMT 32147 1634 FMT
32156 1636 FMT 32163 1638 FMT
32176 1642 FMT 32203 1643 FMT
32215 1645 FMT 32222 1646 FMT
32234 1650 FMT 32240 1652 FMT
32251 1655 FMT 32257 1656 FMT
32272 1658 FMT 32276 1659 FMT
32306 1661 FMT 32313 1662 FMT
32325 1664 FMT 32331 1665 FMT
32342 1667 FMT 32347 1668 FMT
32360 1672 FMT 32366 1673 FMT
32402 1675 FMT 32410 1676 FMT
32421 1678 FMT 32427 1680 FMT
32440 1682 FMT 32444 1683 FMT
32456 1690 FMT 32464 1692 FMT
32474 1695 FMT 32500 1696 FMT
32507 1702 FMT 32513 1704 FMT
32523 1706 FMT 32530 1708 FMT
32543 1712 FMT 32552 1714 FMT
32566 1730 FMT 32573 1800 FMT
32603 1820 FMT 32610 1830 FMT
23221 6002 23254 6003

0 6005 34403 6010 FMT
34411 6012 FMT 34414 6013 FMT
34423 6015 FMT 34426 6016 FMT
34435 6018 FMT 22271 6021
22440 6023 22442 6024
22477 6026 22541 6030
22561 6032 22563 6033
22623 6035 22641 6036
22674 6038 22676 6039
22571 6059 22632 6064
20702 7455 20734 7457
20713 7479 20621 7487

0 7500 INACTIVE 20630 7501
20722 7503 20724 7504
21022 7506 24413 7600

0 7908 0 8000
20162 8002 20171 8003

0 8005 20266 8006
26574 8501 FMT 26600 8502 FMT
26610 8504 FMT 26614 8505 FMT
26630 8507 FMT 26636 8508 FMT
26652 8510 FMT 26660 8513 FMT
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0 1465
31630 1502 FMT
316 53 1512 FMT
31677 1520 FMT
31716 1532 FMT
31737 1538 FMT
31764 1544 FMT
32011 1550 FMT
3203 3 1556 FMT
32056 1562 FMT
32072 1580 FMT
32107 1614 FMT
32130 1630 FMT
32152 1635 FMT
32170 1640 FMT
32210 1644 FMT
32227 1647 FMT
32244 1654 FMT
32264 1657 FMT
32302 1660 FMT
32317 1663 FMT
32337 1666 FMT
32352 1671 FMT
32374 1674 FMT
32413 1677 FMT
32433 1681 FMT
32451 1688 FMT
32470 1694 FMT
32503 1698 FMT
32517 1705 FMT
32535 1710 FMT
32560 1720 FMT
32576 1810 FMT
23171 6001
23304 6004
34405 6011 FMT
34420 6014 FMT
34432 6017 FMT
22351 6022
22475 6025
22543 6031
22621 6034
22643 6037
22552 6057
22651 6067
20700 7477
20642 7489
20632 7502
21020 7505

0 7905
20156 8001
20175 8004
26566 8500 FMT
26604 8503 FMT
26622 8506 FMT
26644 8509 FMT
26665 8517 FMT
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PROGRAM ETRY12 

STATEMENT LABELS
26672 8519 FMT
26711 8522 FMT
26730 8525 FMT
26747 8528 FMT
32615 8531 FMT
26766 8534 FMT
26777 8537 FMT
27016 8540 FMT
27037 8543 FMT
27061 8548 FMT

0 8989
25772 9009 FMT
26007 9012 FMT
26026 9015 FMT
26045 9018 FMT

0 9021
0 9024

17676 9027
0 9030

32635 9066 FMT

LOOPS LABEL INDEX
12500 6 I
12557 104 * I
12612 100 I
12620 117 I
12640 120 • I
12650 10 I
12657 877 • IJJ
12674 144 * I
12725 149 I
12752 159 I
12757 192 • I
13015 183
13072 200 I
13154 217 * I
13271 220 I
13312 239 I
13462 274 I
13524 282 I
13544 288 * I
13617 295 I
14641 551 I
15755 714 I
16052 733 I
16113 753 I
16500 852 I
16576 876 I
16606 2 • 1
16617 3 J
16651 4 J
17005 1095 I
17014 5 I
17026 7905 K
17036 7908 I
17110 9030 I
17166 9021 • J

OPT=l

266 74 8520 FMT
26716 8523 FMT
26735 8526 FMT
26754 8529 FMT
32624 8532 FMT
26771 8535 FMT
27001 8538 FMT
27024 8541 FMT
27045 8544 FMT
20606 8952
16741 8992
25775 9010 FMT
26014 9013 FMT
26033 9016 FMT
26052 9019 FMT

0 9022
0 9025
0 9028
0 9042

32642 9067 FMT

LENGTH PROPERTIES
48 EXT REFS

118 EXT REFS
28 OPT
38 OPT
SB EXT REFS
48 OPT

37268 EXT REFS
248 EXT REFS

SB OPT
38 OPT

1048 EXT REFS
58 OPT

218 OPT
568 EXT REFS
108 OPT
748 OPT
268 OPT
168 OPT
458 EXT REFS

78 OPT
248 OPT

38 OPT
38 OPT
48 OPT
48 OPT
48 OPT

658 EXT REFS
128 OPT
108 OPT

28 OPT
5B OPT
38 OPT
38 OPT

11B
1118

OPT
EXT REFS

73/172

FROM-TO
91 91

108 111
127 130
131 135
143 147
150 156
161 1133
176 188
193 197
205 209
216 250
235 239
252 259
279 298
315 322
323 350
372 384
386 397
399 413
415 420
700 713
952 S55
982 985
998 1002

1100 1103
1128 1131
1136 1163
1144 1151
1155 1158
1227 1230
1232 1236
1240 1244
1245 1249
1284 1290
1317 1333
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26702 8521 FMT
26723 8524 FMT
26742 8527 FMT
26761 8530 FMT
32630 8533 FMT
26774 8536 FMT
270 10 8539 FMT
27031 8542 FMT
27053 8545 FMT
20610 8954
25767 9008 FMT
26002 9011 FMT
26021 9014 FMT
26040 9017 FMT
26057 9020 FMT

0 9023
17635 9026

0 9029
0 9047

24364 9600

NOT INNER

NOT INNER

NGT INNER
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PROGRAM STRY12 73/172 CPT=i

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
17300 9022 * I 1334 1349 1038 EXT REFS
17404 9023 ♦ I 1350 1359 348 EXT REFS
17441 9024 * I 1360 1376 1038 EXT REFS
17545 9025 ♦ I 1377 1386 346 EXT REFS
17602 9026 ♦ I 1387 1397 368 EXT REFS
17643 9027 * l 1399 1409 36 8 EXT REFS
17702 9028 ♦ 1 1410 1419 34B EXT REFS
1773 7 9029 * I 1420 1430 368 EXT REFS
20027 9042 I 1453 1456 28 OPT
20035 9047 I 1457 1460 28 OPT
20043 8989 L 1461 1465 58 OPT
20135 8000 L 1489 1538 1216 OPT
20262 8005 L 1539 1545 78 OPT
20463 1465 I 1653 1659 58 OPT
20514 1467 I 1668 1671 3B OPT
20533 7600 ♦ N 1677 2473 3663 6 EXT REFS
21140 * I 1857 1857 108 EXT KEFS
21154 * I 1858 1858 108 EXT REF S
21170 * I 1859 1859 108 EXT REFS
21204 * I I860 1860 108 EXT REFS
21222 * I 1862 1862 108 EXT REFS
21242 * I 1865 1865 108 EXT REFS
21256 ♦ I 1866 1866 108 EXT REFS
21274 * I 1868 1868 108 EXT REFS
21310 * I 1869 1869 108 EXT REFS
21330 * I 1873 1873 108 EXT REFS
21344 ♦ I 1874 187*. 108 EXT REFS
21361 * I 1877 1877 100 EXT REFS
21375 * I 1878 1878 108 EXT REFS
21413 * I 1881 1881 106 EXT REFS
21427 * I 1882 1882 108 EXT REFS
21444 ♦ I 1885 1885 108 EXT REFS
21460 ♦ I 1886 1886 108 EXT REFS
21474 * I 1888 1888 108 EXT REFS
21510 ♦ I 1889 1889 10B EXT REFS
21524 * 1 1890 1890 108 EXT REFS
21540 * I 1891 1891 108 EXT REFS
21554 * I 1892 1892 108 EXT REFS
21570 * I 1893 1893 108 EXT REFS
21604 * I 1894 1894 108 EXT REFS
21620 1572 * J 1896 1907 408 EXT REFS
21642 * I 1906 1906 108 EXT REFS
21674 ♦ 1 1914 1914 108 EXT REFS
21710 * I 1915 1915 108 EXT REFS
21747 * I 1928 1928 10B EXT REFS
21763 * 1 1929 1929 108 EXT REFS
21777 ♦ 1 1930 1930 108 EXT REFS
22015 * I 1932 1932 108 EXT REFS
22031 * I 1933 1933 10B EXT REFS
22045 ♦ I 1934 1934 108 EXT REFS
22063 ♦ I 1936 1936 108 EXT REFS
22077 * I 1937 1937 108 EXT REFS
22113 ♦ 1 1938 1938 108 EXT REFS
22133 * 1 1941 1941 78 EXT REFS
22146 * I 1942 1942 78 EXT REFS
22163 * I 1944 1944 78 EXT REFS
22176 ♦ I 1945 1945 7B EXT REFS
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NOT INNER

NOT INNER
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PROGRAM ETPY12 13/112 OPT*l

LOOPS LABEL
22215
22230
22245
22240
22276
22311
22326
22341
22360
22373
22410
22423
22445
22460
22502
22515
22755
22771
23005
23021
23037
23055
23071
23107
23123
23143
23157
23174
23210
23226
23242
23257
23273
23307
23323
23337
23353
23367
23403
23417
23431 6005
23447
23477
23513
23535
23551
23565
23601
23615
23631
23645
23661
23675
23711
23724
23737
23752

NDEX FROM-TO LENGTH PROPERTIES
1949 1949 78 EXT REFS
195C 1950 78 EXT REFS
1952 1952 78 EXT REFS
1953 1953 78 EXT REFS
1956 1958 78 EXT REFS
1959 1959 78 EXT REFS
1961 1961 78 EXT REFS
1962 1962 78 EXT REFS
1967 1967 78 EXT REFS
1968 1968 78 EXT REFS
1970 1970 78 EXT REFS
1971 1971 78 EXT REFS
1981 1981 78 EXT REFS
1982 1982 78 EXT REFS
1992 1992 78 EXT REFS
1993 1993 78 EXT REFS
2266 2266 108 EXT REFS
2267 2267 108 EXT REFS
2268 2268 108 EXT REFS
2269 2269 108 EXT REFS
2271 2271 108 EXT REFS
2273 2273 108 EXT REFS
2274 2274 108 EXT REFS
2276 2276 108 EXT REFS
2277 2277 108 EXT REFS
2281 2281 108 EXT REFS
2282 2282 108 EXT REFS
2285 2285 108 EXT REFS
2286 2286 108 EXT REFS
2289 2289 108 EXT REFS
2290 2290 108 EXT REFS
2293 2293 108 EXT REFS
2294 2294 108 EXT REFS
2296 2296 108 EXT REFS
2297 2297 108 EXT REFS
2298 2298 108 EXT REFS
2299 2299 108 EXT REFS
2300 2300 108 EXT REFS
2301 2301 108 EXT REFS
2302 2302 108 EXT REFS
2303 2314 348 EXT REFS
2313 2313 108 EXT REFS
2320 2320 108 EXT REFS
2321 2321 108 EXT REFS
2326 2326 108 EXT REFS
2327 2327 108 EXT REFS
2328 2328 108 EXT REFS
2329 2329 108 EXT REFS
2330 2330 108 EXT REFS
2331 2331 108 EXT REFS
2332 2332 108 EXT REFS
2333 2333 108 EXT REFS
2334 2334 108 EXT REFS
2335 2335 78 EXT REFS
2336 2336 78 EXT REFS
2337 2337 78 EXT REFS
2338 2338 78 EXT REFS
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NOT INNER
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PROGRAM ETPY12 73/172 OPT=l

LOOPS LABEL INDEX FROM-TO
23765 * I 2339 2335
24000 * J 2340 2340
24013 * i 2341 2341
24026 * 1 2342 2342
24041 * I 2343 2343
24054 * I 2344 2344
2406 7 * I 2345 2345
24102 * I 2 346 2346
24115 * I 2347 2347
24130 * I 2348 2348
24143 * 1 2349 2349
24156 * I 2350 2350
24171 906 * J 2367 2420
24176 720 I 2370 2374
24212 721 I 2376 2380
24226 722 I 2382 2386
24241 723 2 2388 2392
24254 729 I 2394 2398
24267 737 I 2400 2404
24313 903 I 2415 2419
24342 9600 I 2436 2456
24400 907 1 2462 2468

LENGTH PROPERTItS
7B EXT REFS
/B EXT REFS
7B EXT REFS
7 B EXT REFS
7 B EXT REFS
7B EXT REFS
7 B EXT REFS
7B EXT REFS
7B EXT REFS
7 B EXT REFS
7B EXT REF S
7 B EXT REFS

131B NOT INNER
6B OPT
6B OPT
5B OPT
5 B OPT
5B OPT
5 B OPT
4B OPT

23B OPT
7 B OPT

STATISTICS
PROGRAM LENGTH 30770B X2792
BUFFER LENGTH 1174<5B 5054

61300B CM USED

FTN 4.7<-476 79/06/06. 14.34.48 PAGE
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SUBROUTINE NEVER 73/172 CPT=i

I C REVERSE FLOW SUBROUTINE
C 1R

SUBROUTINE REVERfA,B) 
TEMP-A

5 A=B
B*TEHP
RETURN
END

SYMBOLIC REFERENCE MAP IR=U

ENTRY POINTS 
3 REVER

VARIABLES 5N TYPE 
0 A REAL

II TEMP REAL

RELOCATION
F.P.

STATISTICS
PROCRAM LENGTH

52000B CM USED
I2B 10

FTN A.7+A76 79/06/06. 14.34.48 PAGE 1

024850
024860
024870
024880
024890
024900
024910
024920

REAL F.P.
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SUBROUTINE FLOh 73/17? CPT=l FTN *.7+476 79/06/06. 14.34.48 PAGE 1

l C ORIFICE FLEW SUBRCUTINE 024930
C IF 024940

SUBROUTINE FLOM OP , P, T, 0, DO , VPU , I ,h ,XK9, Y ,FA J 024950
REAL K,K1,K2,K3.K4,K9 024960

5 REAL K8 024970
IFII.E0.2IGCTC 1878 024980

C 2F 024990
V=VPTL 025000
Y=I. 025010

10 GOTO 1880 025020
C 3F 025030
1878 V=VPTD(P,T) 025040

Y=1•—(.41+.35*U00/0)**4.I1*0P/(1.26*P1 025050
C 4F 025060

15 1880 CALL VI SC IP,T,I,VIS) 025070
FA=.998721+1.78502E-5*T+2.39695E-9*T»T 025080
B*DO/D 025090
K9=.6 025100
K=.6 025110

20 K 1=0. 025120
K2=0. 025130
K3=0. 025140
K4=0. 025150
Kl=(.5993+.007/0J+(.364+.076/ID**.51)*(B**4.I 025160

25 IFII.07+.5/D-BJ.LE..O)GOTO 1892 025170
C 5 F 025180

K2=.4*111.6-1./01**5.»*I1.07 + .5/D-Bl**2.5I 025190
1892 IFII.5—Bl.LE..OIGOTD 1894 025200
C 6F 025210

30 K3=-t.009*.034/01*11.5-81**1.5) 025220
1894 IF 1(B-.71.LE..01G0T0 1896 025230
C 7F 025240

K4=I 65./1D*0J +3.)*((B-.71**2.51 025250
C 8F 025260

35 1896 A=DO*I83C.—50CC«*B*9000.*B*B—4200.*B*B*B*530./SORT(0)1 025270
R0=1.E6*DO/15. 025280
K8=IK1+K2+K3+K41/(1.+A/RO) 025290

1899 IFIOP.LT..OIGOTO 1902 025300
C 9F 025310

40 W-359.*K5*DO*OC*FA*Y*SORTI27.673*OP/V1 025320
GOTO 1903 025330

C 10F 025340
1902 359.*K9*D0*00*FA*Y*SQRTIABSI27.6T3*OP/V)1 025350
C 11F 025360

45 1903 R*ABSI15.28*W/IVIS*D011 025370
C 12F 025380

IFIR.LT.1000.1 R=1000- 025390
C 13F 025400

K=K8*I1.+A/R1 025410
50 IFIIABSIK—K9)l.LT..COOl)GOTO 191C 025420

C 14F 025430
025440

XK9*K9 025450
GOTO 1899 025460

55 1910 XK9=K9 025470
RETURN 025480
END 025490
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SUBROUTINE FLOW 73/172 OPT=l

SYMBOLIC REFERENCE MAP (R*li

ENTRY POINTS 
3 FLOW

VARIABLES SN TYPE RELOCATION
275 A REAL 274 B

0 0 REAL F.P. C DO
0 DP REAL F.P. 0 FA
0 I INTEGER F.P. 263 K

264 K1 REAL 265 K2
266 K3 REAL 267 K4
271 KB REAL 270 K9

0 P REAL F.P. 277 R
276 RO REAL 0 T
272 V REAL 273 VIS

0 VPTL REAL F.P. C N
0 XK9 REAL F.P. 0 Y

EXTERNALS TYPE ARCS
SORT REAL 1 LIBRARY vise
VPTD REAL 2

INLINE FUNCTIONS TYPE ARCS
ABS REAL 1 INTRIN

STATEMENT LABELS
13 1B7B 31 18B0

103 1894 113 1896
151 1902 163 1903

STATISTICS
PROGRAM LENGTH

52000B CM USED
3008

FTN 4.7>476 79/06/06. 14.34.68 PAGE 2

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

4

73
136
203

F.P.
F.P.

F.P.

F.P.
F.P.

1892
1899
1910
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SUBROUTINE VISC 73/172 OPT=l FTN 4.7*476

1 C VISCOSITY OF WATER AND STEAM FOR PRESSURES LESS THAN CRITICAL
C IV

SUBRCUTINE VISC IP,T,I,VIS) 
IF(I-EC.21G0T0 1932

5 C 2 V
V IS= VISL ( P»T J
GOTO 1945

C 3 V 
1932 VIS=V1SV!P,TJ

10 1945 CONTINUE
RETURN
END

SYMBOLIC REFERENCE MAP (R=l!

ENTRY POINTS 
3 VISC

VARIABLES SN TYPE RELOCATION
0 I
0 T

INTEGER
REAL

F.P.
F.P.

0 P
C VIS

REAL
REAL

EXTERNALS
VISL

TYPE
REAL

ARCS
2 VISV REAL

STATEMENT LABELS
16 1932 23 1945

STATISTICS
PROGRAM LENGTH 27B 23

52000B CM USED

79/06/06. 14.34.48 PAGE 1

025500
025510
025520
025530
025540
025550
025560
025570
025580
025590
025600
025610

F.P.
F.P.

320058



SUBROUTINE SR SORT 73/172 GPT=1

1 C STEAM TABLE SUBROUTINES
C ISR

SUBROUTINE SRSORT(P«T»V»H«1 SAT,VG»HG) 
ISAT=1

5 C ASSUME TEMP ALWAYS LESS THAN 705.5
C IFIT.GT.705.V7JG0T0 1957
C 2 SR

T I=T
PSAT=PSLIT1»

10 IMP.EO.PSATIGOTO 1972
IFIT.LE.662.OIGOTO 1962 

C ASSUME TEMP ALWAYS LESS THAN 662 
C IF CP.GT.PS AT I GOTO 1970
C 3 SR

15 C 1957 P23*P23T(TJ
C IFIP.GT.P23IGCT0 1967
C 4SR
1959 V*YPT2IP.TI 

H*H2EI0MYI
20 RETURN

1962 IFIT.LT.25.OIGOTO 1976 
IFIP.LT.PSAT1G0T0 1959

C 5 SR
V*VPT1CP*T1

25 H>H1E(0NYI
RETURN

C 6 SR
C 1967 V*VPT3DtP»T1 
C 7 SR

30 C 1968 H*HVT3!V.TI
C RETURN
C 6 SR
C 1970 V*VPT3L(P.Ti 
C GOTO 1968

35 C 9 SR
1972 1SAT>2 

K»1
CALL SATURIP*T»V»H*VG>HG>Kl 
RETURN

40 C 10SR
1976 I SAT»3 

RETURN
' END

SYMBOLIC REFERENCE NAP <R~1J

ENTRY POINTS
3 SRSORT

VARIABLES SN TYPE RELOCATION
107 DMY REAL C H

0 HG REAL F.P. 0 ISAT
110 K INTEGER C P

FTN 4.7+476 79/06/06. 14.34.48 PAGE 1

025620
025630
025640
025650
025660
025670
025680
025690
025700
025710
025720
025730
025740
025750
025760
025770
025780
025790
025800
025810
025820
025830
025840
025850
025860
025870
025880
025890
025900
025910
025920
025930
025940
025950
025960
025970
025980
025990
026000
026010
026020
026030
026040

REAL
INTEGER
REAL

F.P.
F.P.
F.P.

320059



SUBROUTINE SRSORT 73/172 CPT=1

VARIABLES SN TYPE RELOCATION
106 PSAT REAL 0 T
105 T1 REAL C V

0 VG REAL F.P.

EXTERNALS TYPE ARCS
HIE REAL 1 H2E
PSL REAL 1 SAT UR
VPT1 REAL 2 VPT2

STATEMENT LABELS
17 1959 30 1962
62 1976

STATISTICS
PROGRAM LENGTH 111B 73

52000B CM USED

FTN 4.7+476 79/06/06. 14.34.48 PAGE 2

REAL
REAL

REAL

REAL

1
7
2

45

F.P.
F.P.

1972

320060



SUBROUTINE SATUR 73/172 OPT=l FTN A.7*476 79/06/06. 14.34.48 PAGE 1

1 SUBROUTINE SA7UU P,T,VF,HF,VG,HG,K)
GOTO(1981,1983,1985J.K

C ISA
19B1 T*TSLIPJ 

5 GOTO 1985
C 2SA 
1983 T1=T

P-PSLITll
C ASSURE ALL TEMP LESS THAN 662 

10 1985 CONTINUE
C 3SA

VF=¥PTHP,T1
HF=H1EIDNYJ
VG-¥PT2(P,Ti

15 HGSH2E(0MYI
RETURN 
END

026050
026060
026070
026080
026090
026100
026110
026120
026130
026140
026150
026160
026170
026180
026190
026200
026210

CARO MR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

21 AN IF STATEMENT PAY BE PORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.

SYMBOLIC REFERENCE MAP (R-ll

ENTRY POINTS 
3 SATUR

VARIABLES SN TYPE RELOCATION
61 DMY REAL C HF REAL F.P.

0 HG REAL F.P. 0 K INTEGER F.P.
0 P REAL F.P. c T REAL F.P.

60 T1 REAL 0 VF REAL F.P.
0 VG REAL F.P.

EXTERNALS TYPE ARGS
HIE REAL 1 H2E REAL 1
PSL REAL 1 TSL REAL 1
VPT1 REAL 2 VPT2 REAL 2

STATE 1C NT LABELS 
15 1981 22 1983 26 1985

STATI STICS
PROGRAM LENGTH

52000B CM USED
62B 50

320061





Appendix 3.3A

PSSR CODE LISTING FOR FORWARD FLOW TESTS

3.3A-1





1

5

10

15

20

25

30

35

40

45

50

55

PROGRAM PSSR 76/76 0PT=1 FTN 4.5«414 02/07/79 13.14.16S

overlay<pssr«o.o> PSSR 2
PROGRAM PSSR(INPUT.OUTPUT,TAPES=INPUT.TAPE6=OUTPUT.TAPE10,TAPE20. FWDN 1

1 TAPE21) FWDN 2
DIMENSION NUM(2).FL*M<2>.ALFM(2),RAT1M(2),0BRAT1M(2),DPPMP(6). PSSR 4

1PDHN(6).PUPS(6), DIFPR(6)» PMDPI0<6>, DPI0MLL(6>. DPUPTIN(6) , PSSR 5
2SVMXUP(6), SVMXDN(6)» SVGDUPA<6>. SVGD0NA(61, VMXUPI6), VMXDN(6), PSSR 6
3SEAL0T(6)» SEALIN<6>, TOTWTR(6).TOTSTM(6), AECLOP(6),PNH(2)♦ PSSR 7
4 DATE(3). PH(2). ABR(2) , RM04 1
5 VLNDISG(6),VLNSUCG<6>,HTLL(2),MTFF(2),HSFF(2),HSLL(2). RM18 1
6 UGD1(6),UGD2(6),UGD3(6),DGD1(6),DGD2(6).DGD3(6) FWDN 5

INTEGER DATE RMP 3
REAL NUS, NUM PSSR 9
DATA TYPE/3HFHD/ FWDN 6
DATA BLNK/7H / FWDN 7
DATA SPDR.FLWR.TROR.MEADR/4500., 3500., 308.. 252. / PSSR 10
DATA RKUP, RKDN, Cl /0.69. 0.15, 9265.0 / PSSR 11

C— READ TEST ID NO. ♦ DATE OF TEST PSSR 12
REWIND 10 RMP 4

9800 READ(5*9100)NTLO.NTHI RM02 1
IF(NTLO.LT.O) 60 TO 501 RM02 2
IF(NTLO.GT.O.AND.NTHI.GT.O) 60 TO 9200 RM02 3
NTLO=100 RM02 4
NTHI= 9998 RM02 5

9200 DO 10000 JJ=1*9999 RM02 6
READ( 10, 6010) NT, DATE RM02 7
IF(EOF(10)1501,502 RMP 6

502 CONTINUE RMP 7
IMM=0 RM01 1

5002 CONTINUE RM01 2
READ(10,9009)IMM RM01 3
IF(IMM.EQ.32IG0 TO 5001 RM01 4
GO TO 5002 RM01 5

5001 CONTINUE RM01 6
IF(NT.GE.NTLO.AND.NT.LE.NTHI) GO TO 9300 RM02 8
CALL SKIPL(12,250) WK78363 1
READ(10,6010) DUM3.DUM4 WK7B363 2
IF(EOF(10)) 9998.9998 WK7B363 3

9998 CONTINUE WK78363 4
GO TO 10000 RM02 10

9300 CONTINUE RM02 11
CALL SKIPL(534,9) RM01 7
CALL SKIPL(535,4) RM01 8
CALL SKIPL(536,1) RM01 9
CALL SKIPL(537.8) RM01 10
CALL SKIPL(536,4) RM01 11
CALL SKIPL(534,2) WK7B363 5
READ(10,1 )PRS,PRM RMP 8
READ(10,6011) FLWS.FLWM(2) RM01 12
READ(10,1 )ALF5,ALFM(2) RMP 10
READ(10,6012) ALFM(1) RMP 11
READ(10,1 ) SPDS.SPDM RMP 12
READ(10.6012) PH(1) RMP 13
READ(10,6012) PH(2) RMP 14
CALL SKIPL(12,1) RMP 15
READ(10,6012) PHYTRO RMP 16
READ(10,6012)TRQFM FWDN 8
READ(10,6012) PSHTRO RMP 18

PAGE 1
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PROGPAM PSSR 76/7* OPT = l

60

65

70

75

80

85

90

95

100

105

110

CALL SKIPL < 12.2£?>
CALL SKIPL (14. ID- 
READ < io.6ornsvi .SV2 
READ (10.6017)SV3.SV4 
CALL SKIPLU6.3)
READ(10.6016) (PUPS <I) .1 = 1.b) 
CALL SKI PL(16,1)
READ(10.6016)(PDWNII>.1=1»S) 
CALL SKI PL(16.19)
READ(10,6016)(OPUPTIN(I),1=1,5) 
CALL SKIPL(16,1)
READ(10.6016)(AECLDP(I),1=1,5) 
CALL SKI PL(16,2)
READ (10,6016) (PMDPIOd) .1 = 1,5) 
READ(10,6016)(TOTWTR(I),l£l,5) 
READ(10,6016)(TOTSTM(I),1=1,5) 
READ(10,6016) (SEALIN(I).1 = 1,5) 
READ(10,6016)(SEALOT(I),1=1,5) 
CALL SKIPL(16,2)
READ(10,6016)(DPPMP(I),1=1,5) 
READ (10,6018) (SVMXUP(I),1=1.5) 
READ(10,6018) (SVMXDN(I).1=1,5) 
READ(10,6018)( UGD1(I),1=1.5)
READ(10,6016)( UGD2(I),1=1,5) 
READ(10,6018)( UGD31I),1=1.5) 
READ(10,6018)( DGOl(I),1=1,5) 
READ(10,6018)( DGD2(I),1=1,5)
READ(10,6018)( DG03(I),1=1,5) 
CALL SKIPL( 18, 3 )
READ<10,6016)(VMXUP(I),1=1.5) 
READ(10,6016)(VMXDN(I),1=1,5) 
READ(10,6016)(VLNSUCG(I),1=1,5) 
READ(10,6016)(VLNDISG(I),1=1,5) 
CALL SKIPL(16,12)
CALL SKIPL(1,1 )
CALL SKIPL(13, 1)
CALL SKIPL! 1, 1)
CALL SKIPL(12, 1)
CALL SKIPL! 1,1)
CALL SKIPL (12, 7-)
CALL SKIPL(15, H - 
CALL SKIPL(12,10)
CALL SKIPL(15, 1)
CALL SKIPL(12, 9)
CALL SKIPL(14,11)
CALL SKIPL(17, 2)
CALL SKIPL(16,38)
CALL SKIPL<18,11)
CALL SKIPL(16,16)
READ(10,6010)DUH1,DUM2 
IF(EOF(10)>9999,9999 

9999 CONTINUE
DO 5003 1=1.5 
SVGDUPA(I)= UGD2(I)
SVGDDNA(I)= DGD2(I)

5003 CONTINUE 
C

02/07/79 13.14.16S PAGE 2

RMQl 13
RMOl 14
RM01 15
RMOl 16
RMOl 17
RMP 22
RMP 23
RMP 24
RMP 25
RMP 26
RMP 27
RMP 28
RMP 29
RMP 30
RMP 31
RMP 32
RMP 33
RMP 34
RMP 35
RMP 36
RMOl 18
RMOl 19
RMOl 20
RMOl 21
RMOl 22
RMOl 23
RMOl 24
RMOl 25
RMOl 26
RMP 44
RMP 45
RM09 1
RM09 2
FWDN 17
RMOl 27
RMOl 28
RMOl 29
RMOl 30
RMOl 31
RMOl 32
RMOl 33
RMOl 34
RMOl 35
RMOl 36
RMOl 37
RMOl 38
RMOl 39
RMOl 40
RMOl 41
WK78363 6
WK7B363 7
WK78363 8
RMOl 42
RMOl 43
RMOl 44
RMOl 45
RMP 47

130002



115

120

125

130

135

140

145

150

155

160

165

170

u u
 u u

PROGRAM PSSR

C--------

701
702

76/76 OPT=l FTN 4.6*414 02/07/79 13.14,

FLWM(1)= FLMM(2) RMP 48
IDP= 1 RMP 49

— PSSR 57
— FIRST TWO—PUMP HYDRAULIC AND SHAFT TORQUES*FTLB PSSR 58
— SECOND TWO-- PUMP HEAD(GDI. PUMP HEADtORIF) PSSR

PSSR
59
60

WRITE ALL INPUT DATA PSSR 61
WRITE(6«1001) PSSR 62
WRITE(6*601) PSSR 63
WRITE(6*1005)NT*DATE RMP 50
WRITE(6*602) PSSR 65
WRITE(6,7001 PRS. FLW5.SPD5* ALFS PSSR 66
WRITE(6*603) PSSR 67
WRITE(6*703) PRM.BLNK* FLWM(2>* 5PDM*ALFM RM14 1
IF (IDP .£0 . 01 GO TO 701 PSSR 70
WRITE (6*. 605 + PSSR 71
WHITE (6* 700 >«PPMP PSSR 72
GO TO 702 PSSR 73
CONTINUE PSSR 74
WHITE (6* 606) PSSR 75
WRITE (6* TOOIPDWN PSSR 76
WRITE (6. 700)PUPS PSSR 77
WRITE (6« 606) PSSR 78
WRITE (6* 700)PMDPIO PSSR 79
WRITE (6* 609) PSSR 80
WRITE (6* 700)DPUPTIN PSSR 61
WRITE (6* 610) PSSR 82
WRITE (6* 700)SVMXUP PSSR 83
WRITE (6* 611) PSSR 84
WRITE (6*700)SVMXDN PSSR 85
IGD=0 FWDN 18
IF(SVGDUPA(1).EO.UGD1(1>)I6D=1 FWDN 19
IF(SVGDUPA(1).EQ.UGD2(1>)IG0*2 FWDN 20
IF(SVGDUPA(1).Ea.UG03(l> >IGD=3 FWDN 21
IF(ISD.EQ.O) WRITE(6*612) FWDN 22
IFdGD.Efi.D WRITE (6*801) FWDN 23
IF(I6D.EQ.2> WRITE(6,802) FWDN 24
IF(I6D.E0*3) WRITE(6*803) FWDN 25
WRITE (6*700)SVGDUPA PSSR 87
IGD=0 FWDN 26
IF(SVGDDNA(1).EO.OGD1(1)) IGD=1 FWDN 27
IF(SVGDDNA(1).EQ.DGD2(1)) IGD=2 FWDN 28
IF(SVGDDNA(1)•EQ«DGD3(1)) IGD=3 FWDN 29
IF(IGD.EO.O) WRITE(6*613) FWDN 30
IF(IGD.EO.l) WRITE(6*901) FWDN 31
IF(IGD.EQ*2) WRITE(6.902) FWDN 32
IF(IGD.EQ.3) WRITE(6*903) FWDN 33
WRITE(6*700)SVGDDNA PSSR 89
WRITE(6*614) PSSR 90
WRITE(6,700)VMXUP PSSR 91
WRITE(6* 615) PSSR 92
WRITE(6*700)VMXDN PSSR 93
WRITE(6,616) PSSR 94
WRITE(6,700ISEALOT PSSR 95
WRITE(6*617) PSSR 96
WRITE(6,700)SEALIN PSSR 97
WRITE(6,618) PSSR 98
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175

180

105

190

195

200

205

210

215

220

225

PROGRAM PSSR 76/76 OpT = 1 FTN 4.5-*4lA 02/07/79 13.14.16$ PAGE

WRITE(6«700)TOTwTR PSSR 99
WRITE{6♦619) PSSR 100
WRITE(6,700)TOTSTM PSSR 101
WRITE(6.620) PSSR 102
WRITE(6,700)AECLOP PSSR 103
WRITE(6,621 ) PSSR 104
WRITE(6,700)PHYTRO, PSHTRQ, PH PSSR 105
WRITE(6,600) PSSR 106

C — PSSR 107
C---- PROCESS SET POINT DATA PSSR 108

NUS = FLWS/ELWR PSSR 109
ALNS= SPDS/SPDR PSSR 110

IF!ABS(ALNS),LE.0.000001)ALNS=0.000001 RMP 51
RAT1S = NUS/ALNS PSSR 112

IF(ABS(NUS).LE.O.000001)NUS=0.000001 RMP 52
0BRAT1S= ALNS/NUS PSSR 114

C---- PROCESS MEASURED DATA PSSR 115
NUM(1) = FLWM(1)/FLWR PSSR 116
NUM(2) = FLWM(2)/FLWR PSSR 117
ALNM = SPDM /SPDR PSSR 118

IF(ABS(ALNM),LE.0.000001)ALNM=0.000001 RMP 53
IF(ABS(NUM(1)).LE.O.OOOOOl)NUM(l)=0.000001 RMP 54
IF(ABS(NUM(2)).LE.0.000001)NUM(2)=0.000001 RMP 55

RATlM(l) = NUM <1)/ALNM PSSR 120
RAT1M(2) = NUM(2)/ALNM PSSR 121
OBRAT1M(1) = 1./ RATlM(l) PSSR 124
OBRAT1M(2) = 1•0/RAT1M(2) PSSR 125

C— PRINT THE ABOVE VALUES— PSSR 12b
WRITE (6.1001) PSSR 127

WRITE (6,1005) NT, DATE PSSR 128
WRITE (6,1010) PSSR 129
WRITE (6,1015) PRS,ALFS,NUS,ALNS,RAT1S.OBRAT1S PSSR 130

WRITE(6,1020) PRM,ALFM(1),BLNK,ALNM.BLNK.BLNK RM1A 2
WRITE (6,1025) PRM,ALFM(2), NUM(2),ALNM, PAT1M(2),OBRAT1M(2) PSSR 132

C PSSR 133
IF( IDP. EQ. 0) GO TO 138 PSSR 134

C---- PROCESS DPPMP(I) DATA PSSR 135
SUM=0•0 PSSR 136
DO 101 1=1,5 PSSR 137
SUM= SUM* DPPMP(I) PSSR 138

101 CONTINUE PSSR 139
DPPMP(6) =SUM/5.0 PSSR 140

138 CONTINUE PSSR 141
C— PSSR 142
c---- PROCESS DWNSTREM ♦ UPSTREM PRESSURES PSSR 143

DIF =0.0 PSSR 144
DO 102 1=1,5 PSSR 145
DIFPR(I) = POWN(I) -PUPS(I) PSSR 146

102 DIF =DIF ♦ DIFPR(I) PSSR 147
DIFPR(6) = DIF/5.0 PSSR 148

C---- PROCESS PMDPIO(I) DATA PSSR 149
SUM=0.0 PSSR 150
DO 103 1= 1,5 PSSR 151

103 SUM =SUM ♦ PMDPIO(I) PSSR 152
PMDPIO(6) = SUM/5.0 PSSR 153

IF( IDP. EQ. 0) GO TO 105 PSSR 154
DO 104 1=1,5 PSSR 155

330004



230

235

240

245

250

255

260

265

270

275

280

285

1 PSSB! 76/7* OPT=l FTN 4.5.414 02/07/79 13.14

104 DPIOMLL1I) = PMDPIO(I) - DPPMP(I) PSSR 156
GO TO 106 PSSR 157

105 CONTINUE PSSR 158
DO 107 1=1,5 PSSR 159

107 DPIOMLL(I) = PMDPIO(I) - DIFPR(I) PSSR 160
DPIOMLL(6) = PMDPIO(6) - DIFPR(6) PSSR 161
GO TO 108 PSSR 162

106 DPIOMLL(6) = PMDPIO(6) - DPPMP(6) PSSR 163
108 CONTINUE PSSR 164

C------ PROCESS DPUPTIN(I) DATA PSSR 165
SUM= 0.0 PSSR 166
DO 109 1=1,5 PSSR 167

109 SUM= SUM ♦ DPUPTIN!I) PSSR 168
DPUPTIN(6) = SUM/5.0 PSSR 169

C------ PROCESS SVMXUP(I)• SVMXDN(I), SVGDUPA!!), SVGDDNA(I) DATA PSSR 170
SUMA=0.0 PSSR 171
SUM8=0.0 PSSR 172
SUMC=0.0 PSSR 173
SUMD=0.0 PSSR 174
DO 111 1=1,5 PSSR 175
SUMA= SUMA ♦ SVMXUP!I) PSSR 176
SUMB= SUMS * SVMXDN(I) PSSR 177
SUMC= SUMC ♦ SVGDUPA(I) PSSR 178
SUMD= SUMD ♦ SVGDDNA(I) PSSR 179

111 CONTINUE PSSR 180
SVMXUP(6) = SUMA/5.0 PSSR 181
SVMXDN(6) = SUMB/5.0 PSSR 182
SVGDUPA(6) = SUMC/5.0 PSSR 183
SVGDDNA(6) = SUMD/5.0 PSSR 184

DENUP= 1.O/SVMXUP(6) RM23 1
C----- PROCESS VMXUP(I) « VMXDN!I) DATA PSSR 185
CALCULATE THE AVERAGE VALUES FOR FLUID VELOCITIES PSSR 186

SUMA =0. PSSR 187
SUMS =0. PSSR IBB

SUMC=0.0 FWDN 34
SUMD=0.0 FWDN 35

DO 112 1=1.5 PSSR 189
SUMA = SUMA * VMXUP!I> PSSR 190
SUMB = SUMS ♦ VMXDN!I) PSSR 191

SUMC=VLNDISG(I)»SUMC FWDN 36
5UHD=VLNSUCG(I>.SUMD FWDN 37

112 CONTINUE PSSR 192
VMXUP(6) = SUMA/5.0 PSSR 193
VMXDN(6) = SUMB/5.0 PSSR 194

VLNDISG(6)=SUMC/5.0 FWDN 38
VLNSUCG(6)=SUMD/5.0 FWDN 39

CALCULATE DPIUPSTR TO INLET MEAS) PSSR 195
DPUPCAL = RKUP / SVMXUP(6) •VMXUP(6)**2/Cl PSSR 196
DPDNCAL = RKDN / SVMXDN(6) ♦VMXDN16)**2/Cl PSSR 197

CALCULATE K-VALUES FROM MEASURED DP-VALUES PSSR 198
C~ PSSR 199

RKUPMS = RKUP* DPUPTIN(6)/DPUPCAL PSSR 200
RKDNM5 = RKDN* IDPIOMLL(6) - DPUPTIN16)1 / DPDNCAL PSSR 201

C------ PROCESS SEALOT 11) ♦SEALIN(I) FLOW RATE DATA PSSR 202
SUMO =0.0 PSSR 203
SUMI =0.0 PSSR 204
DO 113 1=1,5 PSSR 205
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290

295

300

305

310

315

320

325

330

335

340

1 PSSR 76/76 OPT =1 FTN 4.5*414 02/07/79 13.14

SUMO = SUMO ♦ SEALOT(I) PSSR 206
SUMI = SUMI ♦ SEAL IN(IJ PSSR 207

113 CONTINUE PSSR 208
CALCULATE AVERAGE PLOW RATES IN ♦ OUT OF SEAL PSSR 209

SEALOT(6) = SUMO /5.0 PSSR 210
SEAL IN(6) = SUMI /5.0 PSSR 211

CHECK FOR DIRECTION ♦ MAGNITUDE OF NET FLOW PSSR 212
SEALNT= SEALOT(6) -SEALIN{6> PSSR 213

C------ PROCESS TOTWTR(I) ♦ TOTSTM(1) . FLOW RATE DATA PSSR 214
SUMWsO.O PSSR 215
SUMS=0.0 PSSR 216
DO 114 1=1,6 PSSR 217
SUMW= SUMW ♦ TOTWTR(I) PSSR 218
SUMS® SUMS ♦TOTSTM(I) PSSR 219

114 CONTINUE PSSR 220
TOTWTR<6) * SUMW/5.0 PSSR 221
TOTSTM(5) = SUMS/5.0 PSSR 222
TOTLPFL = TOTWTR(6) ♦ TOTSTM(6> PSSR 223

CALCULATE PERCENT SEAL LEAK FLOW W.R.T TOTAL LOOP-FLOW. PSSR 224
PRCNT = SEALNT /TOTLPFL *100.0 PSSR 225

CHECK • IF PRCNT IS *VE, DESIRABLE * FLOW LEAKS FROM PUMP TO SEAL PSSR 226
CHECK * IF PRCNT IS -VE, UNDESIRABLE*FLOW LEAKS FROM SEAL TO PUMP PSSR 227
C— ' PSSR 228
C------ PROCESS AECLOP (I) MEASUREMENT DATA PSSR 229
C—PICK THE MAX ♦ MIN VALUES PSSR 230

DPMAX= AECLOP(1) PSSR 231
DPMIN= AECLDP(1> PSSR 232
DO 115 1=2,5 PSSR 233
DPMAX= AMAX1 < DPMAX,AECLDP(I)) PSSR 234
DPMIN= AMIN1 ( DPMIN,AECLDP(I>) PSSR 235

115 CONTINUE PSSR 236
C— PSSR 237
C—CALCULATE THE AVERAGE VALUE FOR UPSTREAM PRESSURE MK78363 9

SUMP = 0.0 WK78363 10
DO 126 I = 1,5 WK78363 11

126 SUMP = SUMP ♦ PUPS(I> WK78363 12
PUPS<6) = SUMP/5.0 WK78363 13

C—TOTAL HEAD CALCULATIONS FOR FORWARD FLOW FWDN 40
C------ LEG TO LEG, GO FWDN 41

DHPLLGO =(PUPS<6) *DPPMP(6))*144.0* SVGDDNA(6)-PUPS(6>*144.0 FWDN 42
1 “SVGDUPA(6) FWDN 43

VELHGD =(VLNDISG(6)*»2.0 -VLNSUCG(6)**2.0) /2./32.2 FWDN 44
DHTLLGD = DHPLLGD ♦ VELHGD *1.0 FWDN 45
HTLLIl) =DHTLLGD/HEADR FWDN 46

C------ FLANGE TO FLANGE , GO FWDN 47
DHPFFGD =(PUPS(6)-DPUPTIN(6) “PMOPIO(6)»*144.0 «SVG0DNA(6) FWDN 48

1- (PUPS(6) -DPUPTIN(6)) *144.0*SVGDUPA(6) FWDN 49
DHTFFGD =DHPFFGD ♦ VELHGD *1.0 FWDN 50
HTFF(l) =DHTFFGD/HEADR FWDN 51

C------ LEG TO LEG . ORIFICE FWDN 52
DHPLLOR *(PUPS(6) * DPPMP(6)> *144.0*SVMXDN(6)-PUPS(6>*144.0 FWDN 53

1* SVMXUP(6) FWDN 54
VELHOR = (VMXDN(6)**2.0 -VMXUP(6)**2.0)Z2./32.2 FWDN 55
DHTLLOR = DHPLLOR ♦VELHOR *1.0 FWDN 56
HTLL(2) =DHTLLOR/HEADR FWDN 57

C— FLANGE TO FLANGF « ORIFICE FWDN 58
DHPFFOR = (PUPS(6)—DPUPTIN(6)*PMDPIO(6))*144.0*SVMXDN(6) FWDN 59
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345

350

355

360

365

370

375

3B0

385

390

395

PROGRAM PSSR 76/76 0PT=1 FTN 4.5*414 02/07/79 13.14.16$

1- (PUPS(6) —DPUPTIN(6)) *144.0 *SVMXUP(6> FWDN 60
DHTFFOP=DHPFFOP*VELHOR*1.0 RM03 1
HTFF(2) =DHTFFOP/HEADR FWDN 62

C--STATIC HEAD CALCULATIONS FWDN 63
C— FLANGE TO FLANGE , GD FWDN 64

HSFFGD = DHPFFGD WK78363 14
HSFF(1)= HSFFGD/HEADR FWDN 66

C— FLANGE TO FLANGE .ORIFICE FWDN 67
HSFFOR = DHPFFOR WK78363 15
HSFF(2)= HSFFOR/HEADR FWDN 69

C— LEG TO LEG.ORIFICE RM18 2
HSLL(2> = DHPLLOR/HEADR WK78363 16

C— LEG TO LEG .60 RM18 4
HSLL(l) = DHPLLGD/HEADR WK78363 17

C--PRINT OUT THE VALUES DP ETC.. PSSR 238
WRITE(6.1030) PSSR 239
IF (IDP.NE. 0 I GO TO 116 PSSR 240
00 117 1*1. 6 PSSR 241
DPPMP(I) *10000000.0 PSSR 242

117 CONTINUE PSSR 243
116 WRITE (6.1035) DPPMP PSSR 244

WRITE (6.1040) DIFPR PSSR 245
WRITE (6.1045) PMDPIO PSSR 246
WRITE(6.1050)DPIOMLL PSSR 247
WRITE(6.1055)DPUPTIN PSSR 248
WRITE(6.1060)DPUPCAL.RKUP.DPDNCAL.RKDN PSSR 249
WRITE(6.1065)RKUPMS .RKDNMS PSSR 250
IF( PRCNT .LE.O.O) GO TO 118 PSSR 251
WRITE (6,1070) PRCNT PSSR 252
GO TO 119 PSSR 253

118 WRITE (6,1075) PRCNT PSSR 254
119 CONTINUE PSSR 255

WRITE (6*1080) DPMAX , DPMIN PSSR 256
C------ PROCESS HEAD ♦ TORQUE DATA PSSR 257

PNH(1)* PH(1)/ HEADR PSSR 258
PNH(2)= PH(2)/ HEADR PSSR 259

C—CALCULATE HYDR.TORQUES* 1-GD. 2-ORIF PSSR 260
DENA1*?.0/ (SVGDUPA(6)*SVGDDNA(6)) RM23 2
DENA2* 2.0/ (SVMXUP(6> *SVMXDN(6)) RM23 3
BTA1* PHYTRQ/TRQR*62.3/DENA1 RM10 3
BTA2* PHYTRQ/TRQR*62.3/DENA2 RM10 4

C—CALCULATE BTA (SHAFT TORQE) * PSSR 263
BTASH2 = BTA2 * PSHTRQ /PHYTRO PSSR 264
BTASH1 = BTA1 * PSHTRQ /PHYTRQ PSSR 265
WRITE( 6,1110) PSSR 266

WRITE( 6,1111) PNH(2), PNH(l) PSSR 267
WRITE( 6,1112) BTA2, BTA1 PSSR 268
WRITE( 6,1113) BTASH2, BTASH1 PSSR 269
WRITE(6, 1130) PSSR 270

CALCULATE HOMOLOGOUS RATIOS* PSSR 271
C— FIRST CHECK NU/ALN IS LT OR EQ.l OR GT 1.0 PSSR 272

RPM=SPDM PSSR 273
ABR(1>* ABS(RAT1M(1)) RM04 2
ABR(2)= ABS(RAT1M(2)) RM14 3
IF((ABR(1).LE.1•0).OR.(ABR(2).LE.1.0)) GO TO 121 PSSR 291

C— PSSR 292
CALCULATE ALL THE VALUES PSSR 293
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PROGRAM PSSR 76/76 OPT=l FTN 4.5»414 02/07/79 13.14,

400 ISET= 4 PSSR 294
ZTA2 = PNH(2)/NUM(2)**2 PSSR 295
ZTA1 = PNH(l)/NUMtl)**2 PSSR 296

HSFN2= HSFF(2>/NUM(2>**2 FWDN 70
HSFN1=HSFF(1)/NUM(1)**2 FWDN 71

405 HTFN2=HTFF(1)/NUM(2)**2 FWDN 72
HTFN1=HTFF(1)/NUM(1)**2 FWDN 73
HTLN2=HTLL(2)/NUM(2)**2 FWDN 74
HTLN1=HTLL(1)/NUM(1)**2 FWDN 75
HSLN2=HSLL(2)/NUM(2)**2 RM18 6

410 HSLN1= HSLL(1)/NUM(1)**2 RM1B 7
PSI2 = BTA2 / NUM(2)**2 PSSR 297
PSI1 = BTA1 / NUM(1)**2 PSSR 298

GO TO 122 PSSR 299
121 ISET =2 PSSR 300

415 122 DELT2 = PNH <2)/ALNM**2 PSSR 301
DELT1 = PNH(1)/ ALNM**2 PSSR 302

HSFA2=HSFF(2)/ALNM**2 FWDN 76
HSFA1=HSFF 11)/ALNM**2 FWDN 77
HTFA2=HTFF(2)/ALNM«*2 FWDN 78

420 HTFA1=HTFF(1)/ALNM**2 FWDN 79
HTLA2=HTLL(2)/ALNM**2 FWDN 80
HTLA1*HTLL <1J/ALNM**2 FWDN 81
HSLA2® HSLL(2)/ALNM**2 RM18 8
HSLAl* HSLLtl)/ALNM*«2 RM18 9

425 C— PSSR 303
EPS2 = BTA2 / ALNM**2 PSSR 304
EPS1 * BTA1 / ALNM**2 PSSR 305

C— PSSR 306
IF (ISET .EQ. 4) GO TO 123 PSSR 307

430 C-- NU/ALN IS.LE.l .« -WRITE ONLY TWO SETS OF VALUES PSSR 308
WRITE(6.1120) RAT1M<2). BLNK RM14 4

WRITE(6* 1121) PSSR 310
WRITE(6.1122) DELT2.DELT1 RM04 4

WRITE(6.1123) PSSR 312
435 WRITE(6.1124) EPS2.EPS1 RM04 5

WRITE(6*1125) PSSR 314
GO TO 124 PSSR 315

123 CONTINUE PSSR 316
C— NU/ALN IS.GT. 1.0« WRITE OUT ALL HOMOLOGOUS RATIOS PSSR 317

440 WRITE(6«1126) RAT1M(2)» BLNK RM14 5
WRITE(6*1127) 0BRAT1M(2)* BLNK RM14 6
WRITE(6*1128) DELT2.DELT1 RM04 6
WRITE(6*1129) ZTA2*ZTA1 RM04 7
WRITE(6,11311 EPS2,EPS1 RM04 8

445 WRITE(6*1132) PSI2.PSI1 RM04 9
124 CONTINUE PSSR 324
CALCULATE EFFICIENCIES INPERCENT FWDN 82

EFM= PHYTRQ/PSHTRQ FWDN 83
EFH2=.84355*NUM(2)/ALNM*(PNH(2)♦(1.0/252.0))/BTA2 WK78363 18

450 EFH1 = .84 355*NUM(1)/ALNM*(PNH(1)*(1.0/252.0))/BTAl WK78363 19
SIGN= PHYTRQ*TRQFM FWDN 86
IF(SIGN.GT*0.0) GO TO 960 FWDN 87
EFM= 1.0/EFM FWDN 88
EFH2= 1.0/EFH2 FWDN 89

455 EFH1= 1.0/ EFH1 FWDN 90
960 CONTINUE FWDN 91
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460

465

470

475

460

485

490

495

500

505

510

PROGRAM PSSR 76/76 OPT=l FTN 4.5+414

EFT0T2= EFM* EFH2 *100.0 
EFT0T1=EFM*EFH1 *100.0 

EFM= EFM*100.0 
EFH2= EFH2* 100.0 
EFH1= EFH1* 100.0

CWRITE THE TOTAL AND STATIC HEADS....
WR1TE<6,10011
WR1TE(6♦951)HTLL(2)» HTLL(1). HTFF(2), HTFF(1)

951 FORMATUH ,‘NORMALIZED TOTAL*STATIC HEADS USING LOCAL DENSITIES*/
11H . *----------------------------------------------------------------------------------------------------------------- */
2 1H ,* LEG TO LEG FLNG TO FLNG*/
3 1H .* ORIF (OR GD ) ORIF (OR GD )*/
4 1H ,*HT*»14X. F6.3. *(*. F6.3«*>**5XtF6.3*•(*.F6.3**>•♦/> 

WRITE(6,952) HSU(2),HSLL(1),HSFF(2).HSFF(l)
952 FORMAT(1H »*HS*»14X,F6.3»*(*,F6.3,*>*»5X,F6.3»*(*,F6.3«*>*,/)

CWRITE THE HOMOLOGOUS RATIOS BASED ON TOT * STAT HEADS FOR LL ♦ FF
IF( ISET. EQ. 4) GO TO 923 

C—NU/ALN IS LE l.o, WRITE ONLY TWO SETS
WRITE( 6,953) HTLA2, HTLA1, HTFA2, HTFA1

953 FORMAT(1H ,*HOMOLOGOUS RATIOS BASED ON TOT ♦ STAT HEADS*/
1 1H »42(*-*>,/
2 1H ,*HT/ALN2*,9X,F6.3,*(*,F6.3,*)*,5X,F6.3,*(*,F6.3,*)**/)

WRITE(6,954)HSLA2»MSLA1,HSFA2,HSFA1
954 FORMAT(1H ,*HS/ALN2*,9X,F6.3,*(*,F6.3,*)*,5X,F6.3,*(**F6.3,«>*,/) 

GO TO 924
923 WRITE(6,953) HTLA2.HTLA1,HTFA2.HTFA1 

WRITE(6,956) HTLN2*HTLN1,HTFN2,HTFN1 
WRITE(6,957)HSLA2,HSLA1,HSFA2«HSFA1 
WRITE(6,956)HSLN2,HSLN1,HSFN2,HSFN1

955 FORMAT(1H ,*HT/ALN2*,9X,F6.3,*(*,F6.3,«)*,5X,F6.3,*(*,F6.3,*)*,/)
956 FORMAT(1H ,*HT/NU2 *,9X,F6.3,*(*,F6.3»*)*,5X,F6.3,*(*»F6.3,*)*,/)
957 FORMAT(1H ,«HS/ALN2*,9x,F6.3»*(*,F6.3,*)«,5X,F6,3»*(*,F6.3,*)*,/)
958 FORMAT(1H ,*HS/NU2 *,9X,F6.3»*(*,F6.3,*)*,5X,F6.3,*(‘.FA-S,*)*,// 

CWRITE OUT THE EFFICIENCIES
CWRITE OUT THE EFFICIENCIES
924 CONTINUE 

IF(SIGN.LT.O.O) GO TO 925 
5UBPRD= SIGN* EFH2 
IFISUBPRD. LT. 0.0) GO TO 926 
WRITE( 6,960)

960 FORMAT(1H ,‘EFFICIENCIES (PUMPING)*/
GO TO 927

926 CONTINUE
WRITE(6,961)

961 FORMAT(1H .‘EFFICIENCIES (PUMPING DISSIPATION)*/ 1H ,34(*-*))
GO TO 927

925 SUBPROs SIGN* EFM
IF(SUBPRO.LT.0.0) 60 TO 928 
WRITE) 6,962)

982 FORMAT(1H ,‘EFFICIENCIES (TURBINING DISSIPATION)*/lH ,34(*-«))
GO TO 927

926 WRITE( 6,963)
983 FORMAT( 1H ,‘EFFICIENCIES (TURBINING)*/ 1H ,24(*-*))
927 CONTINUE

WRITE(6,959>EFM»EFH2.EFH1,EFTOT2,EFTOTl
959 FORMAT(1H .‘MECHANICAL HYDRAULIC TOTAL*,/

1 1H ,1X«F7.2,3X,F7.2,*(*,F7.2»*)*»2X,F7.2,*(*,F7.2,*>»./>

1H ,24(*“*>)

02/07/79 13.14.

FWDN 92
FWDN 93
FWDN 94
FWDN 95
FWDN 96
FWDN 97
FWDN 96
FWDN 99
RM1B 10
RM1B 11
FWDN 102
FWDN 103
FWDN 104
RM1B 12
FWDN 106
FWDN 107
FWDN 108
FWDN 109
FWDN 110
FWDN 111
FWDN 112
FWDN 113
RM16 13
FWDN 115
FWDN 116
FWDN 117
FWDN 118
RM18 14
RM1B 15
FWDN 121
FWDN 122
FWDN 123

’) FWDN 124
FWDN 125
FWDN 126
FWDN 127
FWDN 12B
FWDN 129
FWDN 130
FWDN 131
FWDN 132
FWDN 133
FWDN 134
FWDN 135
FWDN 136
FWDN 137
FWDN 13B
FWDN 139
FWDN 140
FWDN 141
FWDN 142
FWDN 143
FWDN 144
FWDN 145
FWDN 146
FWDN 147
WK76363 20
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515

520

525

530

535

540

545

550

555

560

565

570

1 PSS» Ih/lh OPT = 1 FTN 4.5*A1'» 02/07/79 13.14.

c— PSSR 325
MPRM=PRM RM25 1
IF((PRM-MPRM).GE.0.5) MPRM= MPRM+1 RM28 1
IF(ABS(RAT1M(2)).LT.1.0) GO TO 7500 FWDN 149
WRITE(20*7000)NT»DATE«TYPE «MPRM* ALFM(2).DPPMP<6>.PMDPI0<6> , RM25 2

1 DPUPTIN(6)»NUM(2)•ALNM* RAT1M(2),0BRAT1M(2), FWDN 151
2 PNH<2),BTA2.DELT2,ZTA2,EPS2»PSI2«DENUP RM23 4

GO TO 7501 FWDN 153
7500 WRITE(20»7001)NT,DATE.TYPE*MPRM.ALFM<2>,DPPMP(6),PMDPI0<6> « RM25 3

1 DPUPTIN(6)»NUM(2)*ALNM» RAT1M(2).0BRAT1M(2), FWDN 155
2 PNH(2).BTA2»DELT2.BLNK,EPS2»BLNK»D£NUP RM23 5

7501 CONTINUE FWDN 157
7001 FORMAT(1X,14«3I2*A3»15 »F7.3.3<F7.2),7(F7.3)»A7.F7.3.A7,F7.3) RM25 4

7000 FORMAT(IX*14 « 312*A3*15 .F7.3.3(F7.2),11(F7.3)) RM25 5
C FWDN 160

DO 125 1=1.6 PSSR 326
DPPMPI DsO.O PSSR 327
PDWN(I) =0.0 PSSR 328
PUPS(I) =0.0 PSSR 329
PMDP10(1)=0.0 PSSR 330
DPUPTINl1)=0.0 PSSR 331
SVMXUP(I) =0.0 PSSR 332
SVMXDN(I) =0.0 PSSR 333
SVGDUPA(I> =0.0 PSSR 334
SVGOONA(I> =0.0 PSSR 335

VMXUP(I)=0.0 PSSR 336
VMXDN(I)= 0.0 PSSR 337

SEALOT(I)= 0.0 PSSR 338
SEALIN(I)= 0.0 PSSR 339
TOTWTR(I)= 0.0 PSSR 340
TOTSTMtl) = 0.0 PSSR 341
AECLDP(I)=0.0 PSSR 342

125 CONTfNUE PSSR 343
IF(NT.EQ.NTHI) GO TO 9800 RM02 12

10000 CONTINUE RM02 13
GO TO 9800 RM02 14

9100 FORMAT(2 15) RM02 15
110 FORMAT( 15* A10. A5 ) PSSR 345
120 FORMAT(4F10.4) PSSR 346
130 FORMAT(6F10.4) PSSR 347

£••• PSSR 348
136 FORMAT( 15) PSSR 349
1005 FORMAT(2X.*TEST N0.*»2X»I4»* DATE *.2<12.*/*).12) RM23 8

C RHP 57
1 FORMAT(1X.2F10.3) RM01 46

6011 FORMAT(1X.2F10.3) RM01 47
6012 FORMAT(1X.F10.3 ) RM01 48
6010 FORMAT <IX,4110 ) RM01 49
6016 FORMAT(1X.5F11.3) RM01 50
6017 FORMAT(1X.2F8.2 ) RM01 51
6018 FORMAT(IX*5F8.5 ) RMOl 52
9009 FORMAT(1X,13 ) RM01 53

1010 FORMAT( 1H,5X,*0P.PARAMETERS*.3X,*P{PSIA)*, 5X.*ALF*.BX,*NU*. PSSR 351
1 7X, *ALN*» 5X,*NU/ALN*. 4X,*ALN/NU*./1H.83(*-*)) PSSR 352

1015 FORMAT(1H.5X.* SET P0INT*,4X.F6.1,5t4X.F6.3)) PSSR 353
1020 FORMAT(1H,5X»* MEAS.POINT*. /1H»15X,*GD*,4X, RM14 7

1 F6.1, 4X,F6.3.3X.A7,4X*F6.3.3X.A7,3X»AT) RM14 8
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575

560

565

590

595

600

605

610

615

620

625

PROGRAM PSSR 76/76 0PT=1 FTN 4.5*A14

1025 FORMAT(1H*5X»* 0RIF*,4X.F6.1»5(4XtF6.3l♦//)
C—

135 FORMAT(5F10.4)
140 FORMAT(5F10.5)
145 FORMAT(5F10.2)

C—
1030 FORMAT(lMf5X»* POINT NO.*» 6X**1«» 9X. *2*. 9X.*3*» 9X* *4*,

1 9X» *5*» 8X. *AVE* »/lH»*PUMP DP LG-LG»PSI*)
1035 FORMAT<1H,4X,*PER DP SENSOR*. 6F10.3)
1040 FORMAT(1H . *PER P<DIS)-P(SUC)*.6F10.3>
1045 FORMAT(1H.2X .*PUMP DP(IN-OUT)*. 6F10.3)
1050 FORMAT(1H,*DP(IN-OUT)-DP(LL)*.6Fl0.3)
1055 FORMAT 11H . *DP MEA(SUC.LG-IN)*,6F10.3./)
1060 FORMAT(1H . *CA1.C.DP<SUC.LG-INJ....=*,F7.3,* FOR K-SUCTs*.F6,3./ 

1 1H . •CALC.DP(OUT-DIS.LG)...=*»F7.3»* FOR K-DISCH=*»F6.3.
2//)

1065 FORMAT 11H . *K-SUCT FROM MEAS.DP(SUC.LG-IN).... =*»F7.3./
1 1H .*K—DI5CM FROM MEAS.DP(IN—OUT)-DP<SUC.LG—IN)-DP<LL)**»
2 F7.3.//)

C
1070 FORMAT(1H.*SEAL INJ •FLOW* »2X,*0UT GREATER THAN IN—(DESIRABLE)*» 

1 3X»*BY*.F7.3»1X.*PRCNT OF LOOP FL0M*»/>
1075 FORMATC1H,*SEAL INJ FLOW* .2X.*0UT LESS THAN IN—(UNDESIRABLE)*.

1 3X.*BY*» F8.3.* PERCENT*./)
1060 FORMAT(1H,*AECL DP*.20X,FB.3.*MAX TO *.F6.3.*MIN*.// .

1 1H.80(*-*))
CALCULATE NORMALIZED HEAD » TORQUE

1110 FORMAT(1H»‘NORMALIZED*.16X•*TEST*«14X»*6-J MAP*./
1 1H,‘PARAMETER*. 14X* *ORIF(OR GO)*./
2 1H»*---------------------*. 10X.*----------------------------- *.7X.«----------------------------*,/)

1111 FORMAT(1H»*H(HEAD>*» 14X. F6.3.«(*. F6.3.*)*.//)
1112 FORMAT( 1H.*BTAH(HYD.TRQ)*. 8X, F6.3.*(*. F6.3.*)*.)
1113 FORMAT( 1H.*BTAS(SHAFT TRQ)*. 6X. F6.3.*(*» F6.3.*)*.//)
1130 FORMAT(1H ,*H0M0L.*.9X,*TEST*/

1 1H .*RATI0S*.6X.*0RIF(OR GO)*/
2 1H .*----------- *.3X. 16 (*—*) )

C WRITE THIS WHEN NU/ALN IS LE 1.0
1120 FORMAT(1H»*NU/ALN*»3X»F7.3»*(*»A7»*)*«/)
1121 FORMAT( 1H»*ALN/NU*//)
1122 FORMAT(1H »*H/ALN2*3X.F7.3»*(*»F7.3.*>* )
1123 FORMAT(1H»*H/NU2*//)
1124 FORMAT(1H ,*BTAH/ALN2*»F7.3.*(*»F7.3.*)* )
1125 FORMAT( 1M.*8TAH/NU2*//)

C
C WRITE THIS (ALL) WHEN NU/ ALN IS GT 1.0

1126 FORMAT(1H,*NU/ALN*.3X.F7.3.*(*»A7,*)«,/)
1127 FORMAT(1H.*ALN/NU*»3X.F7.3,*(•,A7.*)*./)
1128 FORMAT(1H0.*H/ALN2*»3X.F7.3.*(*.F7.3.*)• )
1129 FORMAT(1H ,*H/NU2*.4X.F7.3.*(*.F7.3.*)*/)
1131 FORMAT(1H0.*BTAH/ALN2*»F7.3.*(*.F7.3.*)* )
1132 FORMAT(1H ,*BTAH/NU2*»1X.F7.3.*(*.F7.3»*)*/ )

C
C—
150 FORMAT(4F10.3)
C——

1001 FORMAT( 1H1.20X,‘REVIEW OF STEADY STATE DATA FOR*,/
1 1H »28X,*CE/EPRI PUMP TESTS */

02/07/79 13.14

PSSR 356
PSSR 357
PSSR 358
PSSR 359
PSSR 360
PSSR 361
PSSR 362
PSSR 363
PSSR 364
FWDN 161
PSSR 366
PSSR 367
FWDN 162
FWDN 163
FWDN 164
FWDN 165
FWDN 166
FWON 167
FWDN 166
FWDN 169
PSSR 374
FWD3 5
PSSR 376
PSSR 377
PSSR 376
PSSR 379
PSSR 380
PSSR 381
PSSR 382
PSSR 383
PSSR 384
PSSR 385
PSSR 386
RM04 11
RM04 12
RM04 13
PSSR 390
RM14 9
PSSR 392
RM04 14
PSSR 394
RM04 15
PSSR 396
PSSR 397
PSSR 398
RM14 10
RM14 11
RM04 16
RM04 17
RM04 18
RM04 19
PSSR 405
PSSR 406
PSSR 407
PSSR 408
PSSR 409
FWD3 6
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PROGRAM PSSR 76/76 OPT=l FTN 4.S*4i4 02/07/79 13.14.16$ PAGt 12

2 1H .30X.»(FORWARD FLOW)* */)

630
C—
C —
c—

700 FORMAT(1H
703 FORMAT 11H
601 FORMAT <1H

635 602 FORMAT(1H

603

1 1H
2 1H 

FORMAT(1H

640
1 1H
2 ALF

604 FORMAT(1H

605

1 1H
2 5 

FORMAT(1H
645 606 FORMAT(1H

608 FORMAT(1H
609 FORMAT(1H
610 FORMAT(1H
611 FORMAT(1H

650 612 FORMAT(1H
801 FORMAT(1H
802 FORMAT(1H
803 FORMAT(1H
901 FORMAT(1H

655 902 FORMAT(1H
903 FORMAT(1H
613 FORMAT(1H
614 FORMAT(1H
615 FORMAT(1H

660 616 FORMAT(1H
617 FORMAT(1H
618 FORMAT<1H
619 FORMAT(1H

620 FORMAT(1H
665 621 FORMAT<1H

670

aoo 

c—
501

1 1H ,
2 1H , 

FORMAT(1H0.
1 2« 1-REFERS

STOP
END

.6F13.5)
F13.5.6X.A7.4F13.5)

“INPUT DATA----- «/)
“SET POINT DATA=*/
“ PRS FLWS SPDS ALFS*/
* PSIA GPM RPM “ )
“MEAS.POINT 0ATA = */
* PRSM FLWM(l) FLWM12) SPDM

(1) ALFM(2) “ )
“CONTROL VARIABLE =*.15/
“POINT 1 2 3 A

5*/)
“DPPMP(I).FROM NORM SUCT TO NORM DISCH“>
“NORM DISCH ♦ SUCT LEG PRES(PS IA).PDWN(I).PUPS(11 *) 
“PUMP OPINORM SUCT-NORM DISCH).PMDPIO(I)*)
“SUCT TEST SECT-NORM INLET DP. DPUPTINl11 *)
“SP.VOL MIXING TEE.NORM SUCT (CFT/LBM).SVMXUP(I)•) 
“SP.VOL MIXING TEE.NORM DISCH.SVMXDN(11*)
“SP.VOL AT NORM SUCT .AVERAGE FROM GD.SVGDUPA(I>•) 
“SP.VOL AT NORM SUCT .FROM GDI. SVGDUPA(I)*)
“SP.VOL AT NORM SUCT .FROM G02. SVGDUPA(I)*)
“SP.VOL AT NORM SUCT .FROM GD3. SVGDUPA(I)*)
“SP.VOL AT NORM DISCH.FROM GDI. SVGDDNA(I)•)
“SP.VOL AT NORM DISCH.FROM GD2. SVGODNA(I)*)
“SP.VOL AT NORM DISCH,FROM GD3. SVGDDNA(I)*)
“SP.VOL AT NORM DISCH.AVERAGE FROM GD.SVGDDNA(I)*1 
“VELOCITY MIXING TEE.NORM SUCTION (FT/SEC).VMXUP(I)*) 
“VELOCITY MIXING TEE,NORM DISCH.VMXDN(11*)

.“SEAL INJ OUT FLOW RATE(PPS>,SEALOT(I)*)

.“SEAL INJ IN FLOW RATE(PPS>.SEALIN(11•1 

.“TOT WATER FLOW RATE IN LOOP(PPS>.TOTWTRU)*)
.“TOT STM FLOW RATE IN LOOP(PPS),TOTSTM(I)*)
. “AECL DP MEASUREMENTS*!
. “PUMP TORQUE AND HEAD DATA*/
, * PHYTRQ PSHTRQ PH(1) PH(2)*/
, * (FTLB) (FTLB) 1FT1 (FT>*>
. “NOTE........... FOR THE VARIABLES WITH DEMENSION LENGTH

GD MEAS.*/1H »52X»*2“REFERS TO ORIF.*>

FWD3
PSSR
PSSR
PSSR
PSSR
RM14
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
FWDN
FWDN
FWDN
FWDN
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
RMOl
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
RMP
PSSR

7
411
412
413
414 

12
415
416
417
418
419
420
421
422
423
424
170
171
172
173
54
55
56
57
58
59
60 
61 
62
63
64
65
66
67
68 
69

439
440
441
442
443
444
445 

63
446

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

37 I 9998
108 I 9999

THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED. 
THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.
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PROGRAM PSSR 76/7t> OPT=]

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES 
132 PSSR 2

variables sn type relocation
*735 ABR REAL ARRAY REFS
*720 AECLDP REAL ARRAY REFS

DEFINED
*5** ALFM REAL ARRAY REFS

DEFINED
4404 ALFS REAL REFS
**26 ALNM REAL REFS

417
426

DEFINED
**23 ALNS REAL REFS
1707 BLNK REAL REFS

DEFINED
**75 BTASH1 REAL REFS
**7* BTASH2 REAL REFS
**72 BTA1 REAL REFS

DEFINED
**73 BTA2 REAL REFS

DEFINED
1716 Cl REAL REFS
*730 DATE INTEGER ARRAY REFS

DEFINED
*515 DELT1 REAL REFS
*51* DEL 72 REAL REFS
4470 DEttAl REAL REFS
*♦71 DENA2 REAL REFS
**35 DENUP REAL REFS
5005 DGD1 REAL ARRAY REFS
5013 DGD2 REAL ARRAY REFS
5021 DGD3 REAL ARRAY REFS
**57 DMPFFBD REAL REFS
**6* DHPFFOR REAL REFS
**5* DHPLLGD REAL REFS
**61 DHPLLDR REAL REFS
**60 DHTFF6D REAL REFS
**65 DHTFFOR REAL REFS
**56 DHTLLGD REAL REFS
*463 DHTLLOR REAL REFS
**30 DIF REAL REFS
*57* D1FPR REAL ARRAY REFS

DEFINED
**37 DPDNCAL REAL REFS
*610 DPIOMLL REAL ARRAY REFS

236
**51 DPMAX REAL REFS
♦♦52 DPMIN REAL REFS
*552 DPPMP REAL ARRAY REFS

363
*436 DPOPCAL REAL REFS
*616 DPUPTIN REAL ARRAY REFS

367

4
4

69
4

49
126
192
416
427
191
184
128

14
390
390
386
382
385
383
276

4
25

433
433
382
383
518

4
4
4

333
344
326
339
334
345
329
340
220

4

219
281

4

314
315

4
518
280

4
518

PAGE 13FTN 4.5*414 02/07/79 13.14.16S

2*397 DEFINED 395 396
176 311 312 314 315
545
128 204 205 518 522
50

203 DEFINED *9
195 196 204 205 415 *16
419 420 421 *22 *23 *2*
449 450 518 522
192
185 187 203 DEFINED 183 18*

3*204 431 440 **1 2*522

DEFINED 386
DEFINED 385

389 412 *27 *50

389 *11 426 **9 518 522

277 DEFINED 16
11 124 201 518 522

442 DEFINED 416
442 518 522 DEFINED *15

DEFINED 380
DEFINED 381

522 DEFINED 258
155 DEFINED 83
112 156 DEFINED 8*
157 DEFINED 85
346 DEFINED 331
351 DEFINED 3*2
356 DEFINED 325
354 DEFINED 336

DEFINED 333
DEFINED 34*
DEFINED 328
DEFINED 339

221 DEFINED 217 220
220 233 234 364
221
368 DEFINED 277
281 366 DEFINED 229 233 234

375 DEFINED 311 314
375 DEFINED 312 315
131 211 229 236 325 336
522 DEFINED 77 213 361 S30
368 DEFINED 276
140 241 280 281 2*331 2*342
522 DEFINED 67 242 534

330013



PROGRAM PSSR 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
4417 DUM1 * REAL DEFINED 107
4420 DUM2 * REAL DEFINED 107
4377 DUM3 * REAL DEFINED 36
4400 DUMA * REAL DEFINED 36
4532 EFHl REAL REFS 455

461
4531 EFH2 REAL REFS 454

DEFINED 449
4530 EFH REAL REFS 453

DEFINED 448
4535 EFTOT1 REAL REFS 511
4534 EFT0T2 REAL REFS 511
4527 EPS1 REAL REFS 435
4526 EPS2 REAL REFS 435
4542 FLWM REAL ARRAY REFS 4

DEFINED 48
1711 FLWR REAL REFS 182
4403 FLMS REAL REFS 126
1713 HEADR REAL REFS 329

356 377
4517 HSFA1 REAL REFS 479
4516 HSFA2 REAL REFS 479
4757 HSFF REAL ARRAY REFS 4

DEFINED 349
4466 H5FFGD REAL REFS 349
4467 HSFFOR REAL REFS 352
4503 HSFN1 REAL REFS 485
4502 HSFN2 REAL REFS 485
4525 HSLA1 REAL REFS 479
4524 HSLA2 REAL REFS 479
4761 HSLL REAL ARRAY REFS 4

DEFINED 354
4511 HSLN1 REAL REFS 485
4510 HSLN2 REAL REFS 485
4521 HTFA1 REAL REFS 475
4520 HTFA2 REAL REFS 475
4755 HTFF REAL ARRAY REFS 4

DEFINED 334
4505 HTFN1 REAL REFS 483
4504 HTFN2 REAL REFS 483
4523 HTLA1 REAL REFS 475
4522 HTLA2 REAL REFS 475
4753 HTLL REAL ARRAY REFS 4

DEFINED 329
4507 HTLN1 REAL REFS 483
4506 HTLN2 REAL REFS 483
4416 1 INTEGER REFS 63

74 75
B3 84

2*112 211
249 250
286 287
530 531
538 539

DEFINED 63
74 75
83 84

FTN 4.5*414 02/07/79 13.14.16$ PAGE 14

458 461 511 DEFINED 450 455

457 460 494 511
454 460
457 458 459 503 511
453 459

DEFINED 458
DEFINED 457

444 DEFINED 427
444 518 522 DEFINED 426
115 128 189 190
115
189 190 DEFINED 15
182 DEFINED 48
334 340 345 349 352 354
378 DEFINED 15
484 DEFINED 418
484 DEFINED 417
403 404 417 418 2*470
352

defined 348
DEFINED 351
DEFINED 404
DEFINED 403

484 DEFINED 424
484 DEFINED 423
409 410 423 424 2*470
356

DEFINED 410
defined 409

482 DEFINED 420
482 DEFINED 419
405 406 419 420 2*464
345

DEFINED 406
DEFINED 405

482 DEFINED 422
482 DEFINED 421
407 408 421 422 2*464
340

DEFINED 408
defined 407

65 67 69 71 72 73
77 78 79 80 81 82
85 87 88 89 90 2*111

3*219 220 225 3*229 3*233 241
251 252 266 267 268 269
298 299 314 315 321 361
532 533 534 535 536 537
540 541 542 543 544 545

65 67 69 71 72 73
77 78 79 80 81 82
85 87 88 89 90 110
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PROGRAM PSSR 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
210 218
285 297

4421 IDP INTEGER REFS 129
4422 1GD INTEGER REFS 149

161 DEFINED
156 157

4376 I MM INTEGER REFS 31
4477 I SET INTEGER REFS 429
4374 JJ * INTEGER DEFINED 24
4537 MPRM INTEGER REFS 2*516
4375 NT INTEGER REFS 2*34

DEFINED 25
4373 NTHI INTEGER REFS 21
4372 NTLO INTEGER REFS 20
4540 NUM REAL ARRAY REFS 4

401 402
409 410

DEFINED 189
4371 NUS REAL REFS 12

DEFINED 182
4550 08RAT1M REAL ARRAY REFS 4

■ ■ DEFINED 197
4425 OBRAT1S REAL REFS 203
4560 PDWN REAL ARRAY REFS 4
4733 PM REAL ARRAY REFS 4
4407 PMYTRO REAL REFS 178

DEFINED 55
4602 PMDPIO REAL ARRAY REFS 4

331 342
533

4726 PNH REAL ARRAY REFS 4
~ 450 518

4450 PRCNT REAL REFS 370
4402 PRM REAL REFS 128

DEFINED 47
4401 PRS REAL REFS 126
4411 PSHTRO REAL REFS 178
4513 PSIl REAL REFS 445
4512 PSI2 REAL REFS 445
4566 PUPS REAL ARRAY REFS 4

2*342 DEFINED
4546 RAT1M REAL ARRAY REFS 4

440 517
4424 RAT1S REAL REFS 203
1715 RKDN REAL REFS 277
4441 RKDNMS REAL REFS 369
1714 RKUP REAL REFS 276
4440 RKUPMS REAL REFS 369
4476 RPM * REAL DEFINED 394
4676 SEALIN REAL ARRAY REFS 4

542
4444 SEALNT REAL REFS 305
4670 SEALOT REAL ARRAY REFS 4

541
4533 SIGN REAL REFS 452
4406 SPDM REAL REFS 128
1710 SPDR REAL REFS 183

FTN 4.5*414 02/07/79 13.14.16S PAGE 15

224 228 232 240 248 265
313 320 360 529
207 227 359 DEFINED 116
150 151 152 158 159 160
145 146 147 148 154 155

DEFINED 28 30
473 DEFINED 400 414

518 522 DEFINED 515 516
124 201 518 522 547

34 547 DEFINED 19 23
21 34 DEFINED 19 22
12 193 194 195 196 205

403 404 405 406 407 408
411 412 449 450 518 522
190 193 194
185 186 187 203
186
205 441 518 522
198

DEFINED 187
135 219 DEFINED 65 531
178 377 378 DEFINED 52 53
382 383 385 386 448 451

138 225 229 233 234 236
365 518 522 DEFINED 71 226

2*388 401 402 415 416 449
522 DEFINED 377 378
371 373 DEFINED 305
204 205 515 516

203 DEFINED 47
385 386 448 DEFINED 57

DEFINED 412
518 DEFINED 411
136 219 321 2*325 2*331 2*336
63 322 532

197 198 205 395 396 431
518 522 DEFINED 195 196

DEFINED 185
281 368 DEFINED 16

DEFINED 281
280 368 DEFINED 16

DEFINED 280

170 287 293 DEFINED 74 291

DEFINED 293
168 286 293 DEFINED 75 290

493 494 503 DEFINED 451
191 394 DEFINED 51
191 DEFINED 15
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PROGRAM PSSR 76/76 OPT = 1

VARIABLES 'SN TYPE RELOCATION
4405 SPDS REAL REFS 126
4536 SUBPRD REAL REFS 495
4427 SUM REAL REFS 211

DEFINED 209
4431 SUMA REAL REFS 249

261 266
4432 SUMB REAL «EFS 250

. ••• 262 267
4433 SUMC REAL REFS 251

263 268
4434 SUMD REAL REFS 252

264 269
4443 SUM I REAL REFS 287
4442 SUMO REAL REFS 286
4453 SUMP REAL REFS 321
4446 SUMS REAL REFS 299
-4445 SUMW REAL REFS •298
4646 SVGDDNA REAL ARRAY REFS 4

331 380
4640 SVGDUPA REAL ARRAY REFS 4

331 380
4632 SVMXON REAL ARRAY REFS 4

DEFINED 79
4624 SVMXUP REAL ARRAY REFS 4

381 DEFINED
4412 SV1 • REAL DEFINED 60
4413 5V2 • REAL DEFINED 60
4414 5V3 • REAL DEFINED 61
4415 SV4 » REAL DEFINED 61
4447 TOTLPFL REAL REFS 305
4712 TOTSTM REAL ARRAY REFS 4

544
-4704 TOTWTR REAL ARRAY REFS 4

543
4410 TROFM REAL REFS 451
1712 TROR REAL REFS 382
1706 TYPE REAL REFS 518
4763 U601 REAL ARRAY REFS 4
4771 UG02 REAL ARRAY REFS 4
4777 UGD3 REAL ARRAY REFS 4
4455 VELHGD REAL REFS 328
4462 VELHOR REAL REFS 339
4737 VLNOISG REAL ARRAY REFS 4
4745 VLNSUCG REAL ARRAY REFS 4
4662 VMXDN REAL ARRAY REFS 4

DEFINED 88
4654 VMXUP REAL ARRAY REFS 4

DEFINED 87
4501 7TA1 REAL REFS 443
4500 2TA2 REAL REFS 443

FILE NAMES MODE
0 INPUT

20 OUTPUT
40 TAPE10 FMT READS 25 30

52 53 55
67 69 71

FTN 4.!3*4 14 02/07/79 13.14.16S PAGE 16

183 DEFINED 51
504 DEFINED 494 503
213 225 226 241 242
211 223 225 239 241
254 266 271 DEFINED 244 249

255 267 272 DEFINED 245 250

256 268 273 DEFINED 246 251

257 269 274 DEFINED 247 252

291 DEFINED 284 287
290 DEFINED 283 286
322 DEFINED 319 321
302 DEFINED 296 299
301 DEFINED 295 298
155 156 157 162 252 325

DEFINED 112 257 538
146 147 148 153 251 325

DEFINED 111 256 537
144 250 277 336 342 381
255 536
142 249 258 276 336 342

78 254 535

DEFINED 303
174 299 303 DEFINED 73 302

172 298 303 DEFINED 72 301

DEFINED 56
383 DEFINED 15
522 DEFINED 13
146 DEFINED 80
111 147 DEFINED 81
148 DEFINED 82
333 DEFINED 327
344 DEFINED 338
268 327 DEFINED 90 273
269 327 DEFINED 89 274
166 267 277 338
272 540
164 266 276 338
271 539

DEFINED 402
518 DEFINED 401

36 47 48 49 50 51
56 57 60 61 63 65
72 73 74 75 77 78

330016



PROGRAM PSSR 76/76 OPT = I

-FILt NAMES MODE
79 80 81
89 90 107

60 TAPE20 FMT WRITES 518 522
100 TAPE21

0 TAPES FMT READS 19
20 TAPE6 FMT WRITES 122 123

131 134 135
142 143 144
159 160 161
168 169 170

-■ 177 178 179
358 363 364

■ .... 373 375 387
433 434 435
445 463 464
485 496 500

EXTERNALS TYPE ARGS REFERENCES
"EOF REAL 1 26 37 108
5KIPL 2 35 41 42

..... 59 62 64
92 93 94

101 102 103

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS REAL 1 INTRIN 184 186
AMAX1 REAL 0 INTRIN 314
AMIN1 REAL 0 INTRIN 315

STATEMENT LABELS DEF LINE REFERENCES
3402 1 FMT 558 47 49 51

# 101 212 210
0 102 220 218
0 103 225 224
0 104 229 228

747 105 231 227
761 106 236 230

107 233 232
765 108 237 235

109 241 240
3363 ' 110 FMT NO REFS 551

-o 111 253 248
-o 112 270 265
« 113 288 285
0 114 300 297
0 115 316 313

1233 116 363 359
0 117 362 360

1255 lie 373 370
1257 119 374 372
3366 120 FMT NO REFS 552
1347 121 414 397
1350 122 415 413
1410 123 438 429
1424 124 446 437

0 125 546 529
0 126 321 320

FTN 4,5*414 02/07/79 13«14.16S PAGE 17

82 83 84 85 87 88
MOTION 18

124 125 126 127 128 130
136 137 138 139 140 141
149 150 151 152 153 158
162 163 164 165 166 167
171 172 173 174 175 176
200 201 202 203 204 205
365 366 367 368 369 371
388 389 390 391 431 432
436 440 441 442 443 444
470 475 479 482 483 484
505 508 511

43 44 45 46 54 58
66 68 70 76 86 91
95 96 97 98 99 100

104 105 106

192 193 194 395 396 517

330017



PROGRAM PSSR 76/76 OPT = 1

STATEMENT LABEi.5 OEF LINE REFERENCES
3370 130 FMT NO REFS S53
3461 135 FMT NO REFS 573
3372 136 FMT NO REFS 655

712 138 214 207
3463 140 FMT NO REFS 574
3465 145 FMT NO RFFS 575
3762 150 FMT NO REFS 624
1563 501 671 20

0 502 INACTIVE 27 26
4007 601 FMT 634 123
4013 602 FMT 635 125
4031 603 FMT 638 127
4046 604 FMT NO REFS 641
4062 605 FMT 644 130
4070 606 FMT 645 134
4077 608 FMT 646 137
-41-05 609 FMT 647 139
4113 610 FMT 648 141
4122 611 FMT 649 143
4130 612 FMT 650 1-49
4203 613 FMT 657 158
4212 614 FMT 658 163
4221 615 FMT 659 165
4227 616 FMT 660 167
4235 617 FMT 661 169
4243 616 FMT 662 171
4252 619 FMT 663 173
4260 620 FMT 664 175
4264 621 FMT 665 177
4000 700 FMT 632 126

162
441 701 133 129
441 702 134 132

4003 703 FMT 633 128
4304 800 FMT 668 179
4137 801 EMT 651 150
4145 802 FMT 652 151
4153 803 FMT 653 152
-4161 901 FMT 654 159
4167 902 FMT 655 160
4175 903 FMT 656 161
1467 923 482 473

44T7 924 492 481
1510 925 503 493
1505 926 499 495
1520 927 510 498
1516 928 508 504
2763 951 FMT 465 464

-3030 952 FMT 471 470
3046 953 FMT 476 475
3073 954 FMT 480 479
3137 955 FMT NO REFS 486
3147 956 FMT 487 483
3157 957 FMT 488 484
3167 958 FMT 489 485
3255 959 FMT 512 511
1445 960 456 452

26

131
164

502

482

135
166

507

FTN 4.5+414 *02/0 7/79 13.14.16$ PAGE 18

136 138 140 142
168 170 172 174

144
176

153
178
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PROGRAM PSSR 76/76 OPT = 1

STATEMENT LABELS DEF LINE REFERENCES
3202 980 FMT 497 496
3213 981 FMT 501 500
3225 982 FMT 506 505
3237 983 FMT 509 508
3764 1001 FMT 626 122 200 463
3374 1005 FMT 556 124 201
3422 1010 FMT 566 202
3435 1015 FMT 568 203
3442 1020 FMT 569 204
3453 1025 FMT 571 205
3467 1030 FMT 577 358
3502 1035 FMT 579 363
3506 1040 FMT 580 364
3513 1045 FMT 581 365
3520 1050 FMT 582 366
3525 1055 FMT 583 367
3532 1060 FMT 584 368
3547 1065 FMT 587 369
3564 1070 FMT 591 371
3577 1075 FMT 593 373
3611 1080 FMT 595 375
3621 1110 FMT 598 367
3640 1111 FMT 601 388
3646 1112 FMT 602 389
3654 1113 FMT 603 390
3674 1120 FMT 608 431
3701 1121 FMT 609 432
3704 1122 FMT 610 433
3711 1123 FMT 611 434
3714 1124 FMT 612 435
3721 1125 FMT 613 436
3724 1126 FMT 616 440
3731 1127 FMT 617 441
3736 1128 FMT 618 442
3743 1129 FMT 619 443
3662 1130 FMT 604 391
3750 1131 FMT 620 444
3755 1132 FMT 621 445

160 5001 33 31
153 5002 29 32

0 5003 113 110
3410 6010 FMT 561 25 36 107
3404 6011 FMT 559 48

-3406 “6012 FMT 560 50 52 53
- 3412 6016 FMT 562 63 65 67

77 87 88
3414 6017 FMT 563 60 61
-3416 6018 FMT 564 78 79 80
3354 7000 FMT 527 518
3345 7001 FMT 526 522
1536 7500 522 517
1540 7501 525 521
3420 9009 FMT 565 30
3361 “9100 FMT 550 19

144 9200 24 21
173 9300 40 34
135 9800 19 547 549

FTN *.b*414 02/07/79 13.14.16$ PAGE 19

S5
69
89

81

56
71
90

82

57
72

83

73 74

84 85

75

330019



PROGRAM PSSR 7G/7f> OPT = l FTN 4.5*414 02/07/79 13.14.16S PAGE 20

STATEMENT LABELS DEF LINE REFERENCES
0 9998 INACTIVE 3fi 2*37

-■■o 9999 INACTIVE 109 2*108
1560 10000 54ft 24

LOOPS LABEL INDEX FROM-TO LENGTH
US 10000 * JJ 24 548 1416B
406 5003 I. 110 113 46
704 101 I 210 212 38
TI6 102 I 218 220 5B
731 103 I 224 225 3B
742 104 1 228 229 36
752 107 I 232 233 _3B
767 109 I 240 241 3B

1002 111 I 248 253 1 IB
1027 112 I 265 270 1 IB
1064 113 I ?85 288 5B
1102 114 I 297 300 5B
11M 115 I 313 316 6B
1133 126 1 320 321 3B
1227 117 I- 360 362 3B
1543 125 I 529 546 12B

STATISTICS
PROGRAM LENGTH 4706B 2502
BUFFER LENGTH 12 IB 81

39

PROPERTIES
EXT REFS EXITS NOT INNER

INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK
INSTACK

330020



SUBROUTINE SKIRL 76/76 OPT=l

1 SUBROUTINE SKIRL(NE»NL)
DIMENSION DUMK80) 
lEINF.EO.12)60 TO 12 
If(NF.EQ.14)GO TO 14

5 If(NF.EQ.16IG0 TO 16 
IF(NF.EO.l) GO TO 101
If(NF.EQ.13)60 TO 13
IF(NF.EQ.15)GO TO 15
IF(NF.EQ.IB)60 TO 18

10 If(NF.EQ.17)60 TO 17
IF(NF.EQ.534) GO TO 534 
If(NF.EQ.535) 60 TO 535 
IF(NF.EQ.536) GO TO 536
IF(NF.EQ.537) 60 TO 537

IS 12 DO 2 1=1+NL
READ(10+6012) DUM1

-- 2 CONTINUE
60 TO 100

14 DO 4 I=1*NL
READ(10.6014) DUM1

4 CONTINUE
60 TO 100

16 DO 6 1=1+NL
READ(10+6016) DUM1

25 6 CONTINUE
-60 TO 100

101 DO 21 1=1+NL
21 READ (10, DDUM1

60 TO 100
30 13 DO 23 1=1,NL
— 23 READ<10+6013)DUM1

60 TO 100
15 DO 25 1=1+NL

— 25 READ(10*6015)DUM1
35 60 TO 100

■ IB DO 28 1=1+NL
26 READ(10*6018)DUM1

60 TO 100
17 DO 27 1=1+NL

40 27 READ(10+6017)DUM1
60 TO 100

534 DO 1534 1=1+NL
1534 READ(10,8534) DUM1

60 TO 100
45 535 DO 1535 1=1+NL

— 1535 READ(10+ 8535) DUM1----- ~ GO TO 100
-536 DO 1536 I=1+NL

. - 1536 READ(10.8536) DUM1
5° .. .. 60 TO 100

537 DO 1537 1=1+NL
1537 READdO, 8537) DUM1

100 CONTINUE
1 FORMAT(1X+80A1)

55 6012 FORMAT(1X+B0A1)
6013 FORMAT(1X+B0A1)
6014 FORMAT(1X+80A1)

ETN 4.5+414 02/07/79 13.14.16* PAGE 1

RMP 65
RM02 16
RMP 66
RMP 67
RMP 68
RMOl 70
RMOl 71
RMOl 72
RMOl 73
RMOl 74
RMOl 75
RMOl 76
RMOl 77
RMOl 78
RMP 69
RMP 70
RMP 71
RMP 72
RMP 73
RMP 74
RMP 75
RMP 76
RMP 77
RMP 78
RMP 79
RMOl 79
RMOl 80
RMOl 81
RMOl 82
RMOl 83
RMOl 84
RMOl 85
RMOl 86
RMOl 87
RMOl 88
RMOl 89
RMOl 90
RMOl 91
RMOl 92
RMOl 93
RMOl 94
RMOl 95
RMOl 96
RMOl 97
RMOl 98
RMOl 99
RMOl 100
RMOl 101
RMOl 102
RMOl 103
RMOl 104
RMOl 105
RMP 80
RM02 17
RM02 18
RM02 19
RM02 20

330021



SUBROUTINE SKIRL 76/7fe ORT=l

6015 FORMAT(IX,B0A1)
6016 FORMAT!1X,80A11

60 6017 FORMAT(1X,80A1)
6016 FORMAT!IX,60A1)
8534 FORMAT(1X,60A1)
8535 FORMAT <1X,60A1)
8536 FORMAT!IX,80A1)

65 8537 FORMAT(IX,80A1)
RETURN
END

SYMBOLIC REFERENCE MAP (R=2>

ENTRY POINTS DEF LINE REFERENCES 
S SKIPL 1 66

VARIABLES SN TYPE RELOCATION
300 D0M1 REAL ARRAY REFS

34
277 1 INTEGER DEFINED

39
0 NF INTEGER F.P. REFS

10
* NL INTEGER F.P. REFS

39

FILE NAMES MODE
..... TAl*£10 FMT READS 16

43 46

STATEMENT LABELS DEF LINE REFERENCES
247 1 FMT- 54 28

-------- 0 2 17 15
-R 4 21 19
0 •s~ 25 23

41 12 15 3
71 13 30 7
47 14 19 4
77 15 33 8
55 16 23 5

113 17 39 10
105 18 36 9

0 21 28 27
0 23 31 30
0 25 34 33
0 27 40 39
0 28 37 36

151 100 53 18 22
47 50

63 101 27 6
121 534 42 11
127 535 45 12
135 536 48 13

2
37
15
42

3
11
15
42

20
49

26

FTN 4.5*414 02/07/79 13.14.16S PAGE 2

RM02 21
RM02 22
RM02 23
RM02 24
RM02 25
RM02 26
RM02 27
RM02 28
RMP 84
RMP 85

DEFINED 16 20 24 28 31
40 43 46 49 52
19 23 27 30 33 36
45 48 51

4 5 6 7 8 9
12 13 14 DEFINED 1
19 23 27 30 33 36
45 46 51 DEFINED 1

24 28 31 34 37 40
52

29 32 35 38 41 44

330022



SUBROUTINE SKIPL 76/76 OPT = 1

STATEMENT LABELS DEF LINE REFERENCES
143 537 SI 14

0 1534 43 42
0 1535 46 45
0 1536 49 46
0 1537 52 51

251 6012 FMT 55 16
253 6013 FMT 56 31
255 6014 FMT 57 20
257 6015 FMT 58 34
251 6016 FMT 59 24
263 6017 FMT 60 40
265 6018 FMT 61 37
267 8534 FMT 62 43
271 8535 FMT 63 46
273 8536 FMT 64 49
275 8537 FMT 65 52

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
42 2 * I 15 17 SB EXT REFS
50 4 * I 19 21 5B EXT REFS
56 6 * I 23 25 5B EXT REFS
64 21 * I 27 28 5B EXT REFS
72 23 • I 30 31 SB EXT REFS

100 25 * I 33 34 5B EXT REFS
106 28 * 1 36 37 5B EXT REFS
114 27 * I 39 40 5B EXT REFS
122 1534 * I 42 43 58 EXT REFS
130 1535 * I 45 46 5B EXT REFS
136 1536 • I 48 49 56 EXT REFS
144 1537 * I 51 52 SB EXT REFS

STATISTICS
PROGRAM LENGTH 437B 287

FTN 4•S+414 0P/07/79 I3.14.16S PAGE 3
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Appendix 3.3B

PSSR CODE LISTING FOR REVERSE FLOW TESTS

4

3.3B-1



a



PROGRAM PSSR’ 76/76 OPT =1 FTM 4.S«414 02/07/79 13.14,

1 OVERLAY <PSSR* 010) PSSR 2
PROGRAM PSSR(INPUT,OUTPUT.TAPE5=INPUT.TAPE6=0UTPUT.TAPE 10.TAPE20. REVN 1

1 TAPE21) RE VN 2
DIMENSION NUM(2),ELWM(2>,ALFM(2),RAT1M(2).0BRAT1M(2),DPPMP<6). PSSR 4

5 1P0WN(6).PUPS(6)» OIFPR(6), PMDPI0(6), DPI0MLL(6), DPUPTIN(6) , PSSR 5
2SVMXUP(6), SVMXON(6)♦ SVGDUPA<6), SVGDDNA < 6), VMXUP(6), VMXDN<6>, PSSR 6
3SEA1.0T (6) « SEALIN (6) , TOTWTR (6) .TOTSTM (6) , AECLDP (61 .PNH (2) , PSSR 7
4 DATE(3). PH<2>, ABR(2) , RM07 1
5 VLNDISG(6).VLNSUCG(6).HTLL(2),HTFE(2),HSEF(2).HSLL(2). RM19 1

10 6 UGD1(6),UGD216),UGD3(6),DGD1(6),DGD2(6),0603(6) REVN 5
INTEGER DATE RMP 3
REAL NUS. NUM PSSR 9
DATA TYPE/3HREV/ REVN 6
DATA BLNK/7H / REVN 7

IS DATA 5PDR.FLWR.TROR.HEADR/4500., 3500., 306.. 252. / PSSR 10
DATA RKUP, RKDN, Cl /0.69. 0.15, 9265.0 / PSSR 11

C— READ TEST ID NO. ♦ DATE OF TEST PSSR 12
REWIND 10 RMP 4

woe1 READ(5.9100) NTLO.NTHI RMRV 1
20 IF(NTLO.LT.O) GO TO 501 RMRV 2

- IF(NTLO.GT.O.AND.NTHI.GT.O) GO TO 9200 RMRV 3
UTL0=100 RMRV 4

- ■NTH I =9998 RMRV 5
9200 00 10000 JJ=1*9999 RMRV 6

25 -READ < 10.6010) NT.DATE RMRV 7
IF(EOF(IO)1501,502 PMPREV 1

502 CONTINUE PMPREV 2
IMM=0 RMRV 8

5002 CONTINUE RMRV 9
30 READdO,9009) IMM RMRV 10

iFdMM.EO.32)60 TO 5001 RMRV 11
60 TO 5002 RMRV 12

5001 CONTINUE RMRV 13
IF1NT.6E.NTLO.AND.NT.LE.NTHI) 60 TO 9300 RMRV 14

35 CALL SKIPL(12,250) WK7B363 1
READ(TO,6010) DUM3.DUM4 WK76363 2
-tF(EOFdO)) 9998,9996 WK78363 3

9998 “CONTINUE WK78363 4
-60 TO 10000 RMRV 16

40 9300 CONTINUE RMRV 17
CALL SKIPL(534,9) RMRV 18
CALL SKIPL(535,4) RMRV 19
CALL SKIPL(536,1) RMRV 20
CALL SKIPL(537.8) RMRV 21

45 CALL SKIPL(536,4) RMRV 22
CALL SKIPL(534,2) WK78363 5
CALLSKIPL(12,11) RMRV 23
READ(10,1 )PRS,PRM RMP 6
READ dO,6011) FLWS,FLWM (2) RMRV 24

50 READdO,1 ) ALFS, ALFM (2) RMP 8
READdO.6012) ALFM (1) RMP 9
READ(10,1 ) SPDS,SPDM RMP 10
READdO.6012) PH (1) RMP 11
READdO,6012) PH (2) RMP 12

55 CALL SKIPL(12,1) RMP 13
READdO,6012) PHYTRQ RMP 14
READdO,6D12)TRQFM REVN 8
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PROGRAM PSSR 76/76 OPT=l
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110

READdO,6012) PSHTRO 
CALL SKIPL(12,11)
CALL SK1PL(14,11)
READ (10,6017)SV1,SV2 
READ <10,6017)SV3,SV4 
CALL SKIPL U6«3>
READ(10,6016)(PDWN(I).1=1,5) 
CALL SKIPL(16,1)
READ(10,6016)(PUPS(I),1=1,5) 
CALL SKIPL(16,19)
READdO,6016) (DPUPTIN(I) ,1 = 1,5) 
CALL SKIPL(16,1)
READdO,6016) (AECLDP(I) ,1 = 1,5) 
CALL SKIPL(16,2)
READ(10,6016)(PMDPIO(I),1=1,5) 
READ<10,6016)(TOTWTR(I),1=1,5) 
READdO,6016) (TOTSTMd) ,1 = 1,5) 
READdO,6016) (SEALINd) ,1 = 1,5) 
READdO,6016) (SEALOT (I), 1 = 1,5) 
CALL SKIPL(16,2)
READdO,6016) (DPPMPd) ,1=1,5) 
READdO,6018) (SVMXDN(I) , 1 = 1,5) 
READdO,6018) (SVMXUP (I), 1 = 1 ,5) 
READdO,6018) ( DG01 (I) ,1 = 1,5) 
READdO,6018) ( DGD2(I) ,1=1,5) 
READdO,6018) ( DGD3( I) ,1 = 1,5) 
READdO,6018) ( UGD1 (I > ,1 = 1 ,5) 
READdO,6018) < UGD2(I> , 1 = 1,5) 
READdO,6018) ( UGD3(I) ,1 = 1,5) 
-CALL SKIPL( 18, 3 )
READdO,6016) (VMXDN(I),1 = 1*5) 
READdO,6016) (VMXUP(I) , 1 = 1,5) 
READdO,6016) (VLNSUCG (I) , 1=1 ,5) 
READdO,6016) (VLNDISG(I) ,1=1,5) 
CALL SKIPL(16,12)
CALL SKIPL(1,1 )

-CALL SKIPL(13, 1)
CALL SKIPL( 1, 1)
CALL SKIPL(12, 1)
CALL SKIPL( 1, 1)
CALL SKIPL(12, 7)
CALL SKIPL(15, 1)
CALL SKIPL(12,10)
CALL SKIPL(15, 1)
CALL SKIPL(12, 9)
CALL SKIPL(1**H)
CALL SKIPL(17, 2)
CALL SKIPL(16,38)
CALL SKIPL(18,11)
CALL SKIPL(16,16)
RE ADd0,6010)DUM1,DUH2 
IE(EOf(10)>9999,9999 

9999 CONTINUE
DO 5003 1=1,5 
SVGDUPA(I)= UGD2(I>
SVGDDNA!I)= DGD21I)

5003 CONTINUE
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PROGRAM PSSR 76/76 OPT=l FTN 4.6**14 02/07/79 13.14.30S

RMP 45
REV1 1

FLWM(1)= FLWM(2) RMP 46
IDP= 1 RMP 47

— PSSR 57
— FIRST TWO—PUMP HYDRAULIC AND SHAFT TORQUES*FTLB PSSR 58
— SECOND TWO— PUMP HEAD(GD)t PUMP HEAD(ORIF) PSSR 59

PSSR 60
WRITE ALL INPUT DATA PSSR 61
WRITE(6*1001) PSSR 62
WRITE(6*601) PSSR 63
WRITE(6*1005)NT,DATE RMP 48
WRITE(6*602) PSSR 65
WRITE(6*700) PRS. FLWS,SPDS. ALFS PSSR 66
WRITE(6*603) PSSR 67
WRITE(6*703) PRM*BLNK* FLWM(2), SPDM,ALFM RM15 1
IF (IDP .EO . 0) 60 TO 701 PSSR 70
WRITE (6, 605 ) PSSR 71
WRITE (6, 700 )DPPMP PSSR 72
GO TO 702 PSSR 73
CONTINUE PSSR 74
WRITE <6. 606) PSSR 75
WRITE (6. 700)PDWN PSSR 76
WRITE (6* 700)PUPS PSSR 77
WRITE (6. 606) PSSR 78
WRITE (6, 700)PMOP10 PSSR 79
WRITE (6, 609) PSSR 80
WRITE (6* 700)DPUPTIN PSSR 81
WRITE (6, 610) PSSR 82
WRITE (6* 700)SVMXUP PSSR 83
WRITE (6, 611) PSSR 84
WRITE (6,700)SVMXDN PSSR 65
160=0 REVN 18
IF(SVGDUPA(1).EO.UGD1(1>)I6D=1 REVN 19
IF(SVGDUPA(1>•EQ.U6D2(1))IGD=2 REVN 20
IF(SVGDUPA(1).£0.0603(1))160=3 REVN 21
IF(IGD.EQ.O) WRITE(6,612) REVN 22
IF(I6D.EQ.1> WRITE(6*801) REVN 23
IF(IGD.EQ.2) WRITE(6,602) REVN 24
IF(I6D.E0.3) WRITE(6,803) REVN 25

-WRITE (6*700) SVGDUPA PSSR 87
IGD=0 REVN 26
IF (SVGDDNA (D.EO.DGDKD) IGD=1 REVN 27
IF(SVGDDNA(1).EQ.DGD2(1)> IGD=2 REVN 28
IF(SVGDDNA(1).EQ.DGD3(1)) IGD=3 REVN 29
IF(IGD.EQ.O) WRITE(6,613) REVN 30
IF(IGD.EQ.1) WRITE(6,901) REVN 31
IF(IGD.EQ.2) WRITE(6,902) REVN 32
IF(I6D.E0*3) WRITE(6,903) REVN 33
WRITE(6* 700)SVGDDNA PSSR 89
WRITE(6,614) PSSR 90
WRITE(6*700)VMXUP PSSR 91
WRITE(6,615) PSSR 92
WRITE(6*700)VMXDN PSSR 93
WRITE(6,616) PSSR 94
WRITE(6,700)SEALOT PSSR 95
WRITE(6*617) PSSR 96
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PROGRAM PSSR 76/74 0PT=1 FTN 4.5*414 02/07/79 13.14

WRITE(6*700)SEALIN PSSR 97
WRITE(6,6le) PSSR 98
WRITE(6»700)TOTWTP PSSR 99
WRITE(6*619) PSSR 100
WRITE (6WOO)TOTSTM PSSR 101
WRITE(6*620) PSSR 102
WRITEI6,700)AECLDP PSSR 103
WRITE <6«621) PSSR 104
WRITE <6« 700)PHYTRQ< PSHTRQ* PH PSSR 105
WRITE(6*600) PSSR 106
WRITE <6.1133) REVN 34

1133 FORMAT(1H0, “NOTE—HERE NORM INLET IS CALLED IN(BUT CALLED OUT BY REVN 35
1 KDL REVERSE FLOW PRINTOUTS)*/ REVN 36
2 1H , » SIMILARLY NORM OUTLET HERE IS CALLED OUT* /) REVN 37

C— PSSR 107
C------ PROCESS SET POINT DATA PSSR 108

NUS = FLWS/FLWR PSSR 109
ALNS= SPDS/SPDR PSSR 110

IF(ABS(ALNS)*LE.0.000001) ALNS= 0.000001 PMPREV 3
RAT1S * NUS/ALNS PSSR 112

IFfABSINUS).LE.0.000001) NUS= 0.000001 PMPREV 4

0BRAT1S= ALNS/NUS PSSR 114
c------ PROCESS MEASURED DATA PSSR 115

NUM(1) = FLWM(1)/FLWR PSSR 116
NUM(2) = FLWM(2)/FLWR PSSR 117
ALNM = SPDM /SPDR PSSR 118

IF(ABS(ALNM).LE.0.000001) ALNM= 0.000001 PMPREV 5
IF(ABS(NUM(1)).LE.0.000001)NUM(1)=0.000001 PMPREV 6
IF(ABS(NUM(2)>.LE.O.000001)NUM(2)=0.000001 PMPREV 7

RATlM(l) = NUM(1)/ALNM PSSR 120
RAT1M(2) = NUM(2)/ALNM PSSR 121
OBRAT1M(1) = 1./ RATlM(l) PSSR 124
OBRAT1MI2) = 1.0/RAT1M(2) PSSR 125

C— PRINT THE ABOVE VALUES— PSSR 126
WRITE 16*1001) PSSR 127

WRITE (6,1005) NT, DATE PSSR 128
WRITE (6,1010) PSSR 129
WRITE (6,1015) PRS,ALFS,NUS,ALNS*RAT1S,0BRAT1S PSSR 130

WRITE(6,1020) PRM,ALFM<1),BLNK,ALNM,BLNK,BLNK RM15 2
WRITE (6,1025) PRM,ALFM(2), NUM(2),ALNM, RAT1M(2)tOBRATIM(2) PSSR 132

C PSSR 133
IF( IDP. EQ. 0) GO TO 138 PSSR 134

c— PROCESS DPPMP(I) DATA PSSR 135
SUM=0.0 PSSR 136
DO 101 1=1.5 PSSR 137
SUM= SUM* DPPMPd) PSSR 138

101 CONTINUE PSSR 139
DPPMP(6) =SUM/5.0 PSSR 140

138 CONTINUE PSSR 141
C— PSSR 142
C------ PROCESS DWNSTREM ♦ UPSTREM PRESSURES PSSR 143

DIF =0.0 PSSR 144
DO 102 1=1,5 PSSR 145

DIFPR <I)= PUPS(I)-PDWN(I) REV5 1
102 DIF =DIF ♦ DIFPR(I) PSSR 147

DIFPR(6) = DIF/5.0 PSSR 148
C------- PROCESS PMDPIO(I) DATA PSSR 149
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1 PSSR 76/76 OPT =1 FIN 4.5+414 02/07/79 13.14

SUM=0.0 PSSR 150
DO 103 1= 1,5 PSSR 151

103 SUM =SUM ♦ PMDPIO(I) PSSR 152
PMDPIO(6) = SUM/5.0 PSSR 153

IF( IDP. EO. 0) GO TO 105 PSSR 154
DO 104 1=1.5 PSSR 155

104 DPIOMLL 11) = PMDPIO (I) - DPPMPU) PSSR 156
60 TO 106 PSSR 157

105 CONTINUE PSSR 156
DO 107 1=1,5 PSSR 159

107 DPIOMLL(I) = PMDPIO(I) - DIFPR(I) PSSR 160
DPIOMLL(6) = PMDPIO<6> - DIFPR(6) PSSR 161
GO TO 108 PSSR 162

106 DPIOMLL(6) = PMOP10(6) - DPPMP<6> PSSR 163
106 CONTINUE PSSR 164

C------- PROCESS DPUPTIN(I> DATA PSSR 165
SUM= 0.0 PSSR 166
DO 109 1=1,5 PSSR 167

109 SUMS SUM ♦ DPUPTIN(I) PSSR 166
DPUPTIN(6> = SUM/5.0 PSSR 169

C— PROCESS SVMXUP H), SVMXDN(I) , SVGDUPAU), SVGDDNA 11) DATA PSSR 170
SUMA=0.0 PSSR 171
SUMB=0.0 PSSR 172
SUMC=0.0 PSSR 173
SUMD=0.0 PSSR 174
DO 111 1=1,5 PSSR 175
SUMA= SUMA ♦ SVMXUP!I) PSSR 176
SUMB= SUMB ♦ SVMXDN(I) PSSR 177
SUHC= SUMC ♦ SVGDUPA(I> PSSR 176
SUMD= SUMD * SVGDDNA(I) PSSR 179

111 CONTINUE PSSR 180
SVMXUP(6> = SUMA/5.0 PSSR 161
SVMXDN(61 = SUMB/5.0 PSSR 162
SVGDUPA(6) = SUMC/5.0 PSSR 163
SVGDDNA(6) = SUMD/5.0 PSSR 184

DENUP= 1.0/SVMXUP(6) RM23 1
C------ PROCESS VMXUP(I) , VMXDN CI) DATA PSSR 165
CALCULATE THE AVERAGE VALUES FOR FLUID VELOCITIES PSSR 166

SUMA =0. PSSR 187
SUMB =0. PSSR 168

SUMC=0.0 REVN 39
SUMD=0.0 REVN 40

DO 112 1=1,5 PSSR 169
SUMA = SUMA ♦ VMXUPtl) PSSR 190
SUMB = SUMB * VMXDN(I) PSSR 191

SUMC=VLNDISG(I)*SUMC REVN 41
—SUMD=VLNSUCG(I).SUMD REVN 42

112 CONTINUE PSSR 192
VMXUP16) = SUMA/5.0 PSSR 193
VMXDN(6) = SUMB/5.0 PSSR 194

VLNDISG(6)=SUMC/5.0 REVN 43
VLNSUCG(6)=SUMD/5.0 REVN 44

CALCULATE DP<UPSTR TO INLET MEAS) PSSR 195
DPUPCAL = RKUP / SVMXUP(6) *VMXUP(6)**2/Cl PSSR 196
DPDNCAL = RKDN / SVMXDN(6) *VMXDN<6>**2/Cl PSSR 197

CALCULATE K-VALUES FROM MEASURED DP-VALUES PSSR 196
C— PSSR 199
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PROGRAM PSSR 76/76 OPT=l FTN <*.e>*41* 02/07/79 13.14.30S

RKUPMS = RKUP" DPUPTIN<b>/DPUPCAL PSSR 200
RKDNMS=RKDN"(DPPMP(6)-PMDPIO(6)-DPUPTIN(6))/DPDNCAL PMPREV B

C-------PROCESS SEALOT (I) ♦SEALINU) FLOW RATE DATA PSSR 202
SUMO =0.0 PSSR 203
SUMI =0.0 PSSR 20*
DO 113 1=1*5 PSSR 205
SUMO = SUMO ♦ SEALOT(I) PSSR 206
SUMI = SUMI ♦ SEALINd) PSSR 207

113 CONTINUE PSSR 208
CALCULATE AVERAGE FLOW RATES IN + OUT OF SEAL PSSR 209

SEALOT(6) = SUMO /5.0 PSSR 210
SEAL IN(6> = SUMI /S.O PSSR 211

CHECK FOR DIRECTION ♦ MAGNITUDE OF NET FLOW PSSR 212
SEALNT = SEALOT(6) -SEALINI6) PSSR 213

C-------PROCESS TOTWTR (I) ♦ TOTSTMd) . FLOW RATE DATA PSSR 21*
SUMW=0.0 PSSR 215
SUMS=0•0 PSSR 216
DO 11* 1=1*5 PSSR 217
SUMW= SUMW ♦ TOTWTR(I) PSSR 218
SUMS= SUMS ♦TOTSTMd) PSSR 219

11* CONTINUE PSSR 220
TOTWTR(6) = SUMW/5.0 PSSR 221
TOTSTM(6) = SUMS/5.0 PSSR 222
TOTLPFL = TOTWTR(6) ♦ TOTSTMI6) PSSR 223

CALCULATE PERCENT SEAL LEAK FLOW W.R.T TOTAL LOOP-FLOW. PSSR 22*
PRCNT = SEALNT /TOTLPFL *100.0 PSSR 225

CHECK * IF PRCNT IS ♦VE. DESIRABLE « FLOW LEAKS FROM PUMP TO SEAL PSSR 226
CHECK * IF PRCNT IS -VE* UNDESIRABLE*FLOW LEAKS FROM SEAL TO PUMP PSSR 227
C—— PSSR 228
C------- PROCESS AECLDPd> MEASUREMENT DATA PSSR 229
C—PICK THE MAX * MIN VALUES PSSR 230

DPMAX= AECLDP(1) PSSR 231
DPMIN= AECLDP!1) PSSR 232
DO 115 1=2.5 PSSR 233
DPMAX= AMAX1 ( DPMAX,AECLDP(I)) PSSR 23*
DPMIN= AMIN1 ( DPMIN*AECLDP(I)) PSSR 235

115 CONTINUE PSSR 236
C— PSSR 237
C—CALCULATE THE AVERAGE VALUE FOR DOWNSTREAM PRESSURE WK78363 9

SUMP = 0.0 WK7B363 10
DO 126 I = 1*5 WK78363 11

126 SUMP = SUMP + PDWN(I) WK78363 12
PDWN(6) = SUMP/5.0 WK78363 13

C--TOTAL HEAD CALCS FOR REVERSE FLOW REVN *5
C-------LEG TO LEG GD— REVN *6

DHPLLGD =(PDWN(6)♦DPPMP(6))*1**.0*SVGDUPA(6)-PDWN(6> *1**.0*SVGDDNA REVN *7
1 (6) REVN *8

VELHGD= (VLNDISG(6 > **2•0-VLNSUCG(6)**2.0)/2./32.2 REVN *9
DHTLLGD= DHPLLGD*VELHGD ♦ 1.0 REVN 50

C— NORMALIZED TOTAL HEAD.LG TO LG, HTLL(1),HTLL(2) REVN 51
HTLL(1)= DHTLLGD/HEADR REVN 52

C— LEG TO LEG ORIFICE REVN 53
DHPLLOR =( PDWN(6)♦ DPPMP(b))* 1**.0*SVMXUP(6> REVN 5*

1 -PDWN(6)* 1**•0 *SVMXDN(6) REVN 55
VELHOR =(VMXUP(6)**2.0 -VMXDN(6>**2.0>/2./32.2 REVN 56
DHTLLOR =DHPLLOR .VELHOR d.0 REVN 57
HTLL(2) = DHTLLOR /HEADR REVN 58
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PROGRAM PSSR 76/76 0PT=1 FTN 4.5»414 02/07/79 13.14

C— FLANGE TO FLANGE GD REVN 59
OFtPFFGO= (POMN<61 ♦DPUPTIN(6) ♦PMDPIO (6) I«144.0*SVGDUPA (6) RM23 2

1 - <PDWN(6)♦DPUPTIN(6))*144.O^SVGDDNA(6) RM23 3
DHTFFGD = DHPFFGD* VELHGD *1.0 REVN 62
HTFF(1) = DHTFFGO /HEADR REVN 63

C— FLANGE TO FLANGE ORIFICE REVN 64
DHPFFOR= (PDMN(6)♦ DPUPTIN(6)♦PMDPIO(6))*144.0*SVMXUP(6) RM23 4

1* CPDWN(6)♦ DPUPTIN(6))*144.0*SVMXDN(6) RM23 5
DHTFFOR = DHPFFOR ♦VELHOR ♦l.O REVN 67
HTFF(2) * DHTFFOR /HEADR REVN 68

C—STATIC HEAD ♦REVERSE FLOW REVN 69
C— LEG TO LEGfOPlFICE RM19 2

HSLL <2) = DHPLLOR/HEADR WK78363 14
C— LEG TO LEG ♦GD RM19 4

HSLL <1) = DHPLLGD/HEADR WK7B363 15
C— FLANGE TO FLANGE GD REVN 70

HSFFGD = DHPFFGD WK78363 16
HSFFCU =HSFFGD/HEADR REVN 72

_ C— FLANGE TO FLANGE ♦ORIFICE REVN 73
-HSFFOR = DHPFFOR WK78363 17
-HSFF C2) =HSFFOR/ HEADR REVN 75

C—PRINT OUT THE VALUES DP ETC.♦ PSSR 238
----- MR1TE(6(1030) PSSR 239

IF (IDP.NE. 0 )G0 TO 116 PSSR 240
00 117 !*!♦ 6 PSSR 241
DPPMPU) =10000000.0 PSSR 242

117 -CONTINUE PSSR 243
116 NRITE I6U035) DPPMP PSSR 244

WRITE (6,1040) DIFPR PSSR 245
-WRITE (6,1045) PMDPIO PSSR 246
WRITE(6,1050)DPIOMLL PSSR 247
WRITE(6♦1055)DPUPTIN PSSR 248
-WRITE (6,1060) DPUPC AL ♦ RK UP , DPONC AL ♦ RKDN PSSR 249
WRITE(6,1065)RKUPMS ♦RKDNMS PSSR 250
IF( PRCNT .LE.0.0) GO TO 118 PSSR 251
WRITE (6,1070) PRCNT PSSR 252
GO TO 119 PSSR 253

118 WRITE (6,1075) PRCNT PSSR 254
119 CONTINUE PSSR 255

WRITE (6,1080) DPMAX , DPMIN PSSR 256
C------ PROCESS HEAD ♦ TORQUE DATA PSSR 257

PNH(1)= PH(1)/ HEADR PSSR 258
PNH(2)= PH(2)/ HEADR PSSR 259

C—CALCULATE HYDR.TORQUES* 1-GD, 2-ORIF PSSR 260
DENAl=2.0/ (SVGDUPA(6)♦SVGDDNA(6)) RM23 6
DENA2= 2.0/ (SVMXUP(6)♦SVMXDN(6)) RM23 7
BTA1* PHYTRQ/TRQR*62.3/DENA1 RM10 3
BTA2= PHYTRQ/TRQR*62.3/DENA2 RM10 4

C—CALCULATE BTA (SHAFT TORQE)* PSSR 263
BTASH2 = BTA2 * PSHTRO /PHYTRQ PSSR 264
BTASH1 = BTA1 • PSHTRQ /PHYTRQ PSSR 265
WRITE( 6,1110) PSSR 266

WRITE( 6,1111) PNH(2), PNH(1) PSSR 267
WRITE( 6,1112) BTA2, BTA1 PSSR 268
WRITE( 6,1113) BTASH2, BTASHl PSSR 269
WRITE(6, 1130) PSSR 270

CALCULATE HOMOLOGOUS RATIOS* PSSR 271
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PROGRAM PSSR 76/76 OPT=l FTN 4.6*41* 02/07/79 13.14.30* PAGE

C-- FIRST CHECK NU/ALN IS LT OR EO.l OR GT 1.0 PSSR 272
RPM=SPDM PSSR 273
ABR(11= ABS(RAT1M(1)) RM07 2
ABR(2 > = ABS(RAT1M(2)) RM15 3
IF((ABR(1).LE.l.0).OR.(ABR(2).LE.1.0)) GO TO 121 PSSR 291

c— PSSR 292
CALCULATE ALL THE VALUES PSSR 293

ISET= 4 PSSR 294
ZTA2 = PNH(2)/NUM(2) PSSR 29S
ZTA1 = PNH(1)/NUM(1!**2 PSSR 296

HSFN2= HSFF(21/NUM(21**2 REVN 76
HSFN1=HSFF(1)/NUM(1)**2 REVN 77
HTFN2=HTFF(1)/NUM(2>**2 REVN 78
HTFN1=HTFF(1)/NUMl1)**2 REVN 79
HTLN2=HTLL(2)/NUM(2)*«2 REVN 80
HTLN1=HTLL(1>/NUM(1)**2 REVN 81
HSLN2=HSLL(2)/NUM(2)*«2 RM19 6
HSLN1= HSLL(1)/NUM(1)**2 RM19 7

PSI2 = BTA2 / NUM(21**2 PSSR 297
PSIl = BTA1 / NUM(11*»2 PSSR 298

GO TO 122 PSSR 299
121 ISET =2 PSSR 300
122 DELT2 = PNH(2>/ALNM**2 PSSR 301

DELT1 = PNH(11/ ALNM**2 PSSR 302
HSFA2=HSFF(2)/ALNM**2 REVN 82
HSFA1=HSFF(11/ALNM**2 REVN 83
HTFA2=HTEF(2)/ALNM**2 REVN 84
HTFA1=HTFF(11/ALNM**2 REVN 85
HTLA2=HTLL(2)/ALNM**2 REVN 86
HTLA1=HTLL(1)/ALNM**2 REVN 87
HSLA2= HSLL(2>/ALNM**2 RM19 8
HSLA1= HSLL(1>/ALNM**2 RM19 9

C— PSSR 303
EPS2 = BTA2 / ALNM**2 PSSR 304
EPS1 = BTA1 / ALNM**2 PSSR 305

C— PSSR 306
IF (ISET .EQ. 4) GO TO 123 PSSR 307

C— NU/ALN IS.LE.l .. WRITE ONLY TWO SETS OF VALUES PSSR 308
WRITE(6.1120) RAT1M(2)• BLNK RM15 4

WRITE(6. 1121) PSSR 310
WRITE(6*1122) DELT2.DELT1 RM07 4

WRITE(6.1123) PSSR 312
WRITE(6.1124) EPS2.EPS1 RM07 5

WRITE(6.1125) PSSR 314
GO TO 124 PSSR 315

123 CONTINUE PSSR 316
C— NU/ALN IS.GT. 1.0* WRITE OUT ALL HOMOLOGOUS RATIOS PSSR 317

WRITE(6*1126) RAT1M(2)* BLNK RM15 5
WRITE(6*1127) OBRAT1M(2), BLNK RM15 6
WRITE(6*1128) DELT2,DELT1 RM07 6
WRITE(6*1129) ZTA2.ZTA1 RM07 7
WRITE(6.1131) EPS2.EPS1 RM07 8
WRITE(6*1132) PS12*PSI1 RM07 9

124 CONTINUE PSSR 324
CALCULATE EFFICIENCIES INPERCENT REVN 88

EFM= PHYTRQ/PSHTRQ REVN 89
EFH2=.84355*NUM(2)/ALNM* <PNH<2>♦(1.0/252.0))/BTA2 WK78363 18
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PROGRAM PSSP 76/7f» OPT=l FTN 4.5*414 02/07/79 U.l^.JOS

EFH1=.B4355*NUM(1)/ALNM*(PNH(1>♦{1.0/252.0))/BTA1 WK78363 19
SIGN® PHYTRQ*TRQFM REVN 92
IF(SIGN.GT.0.0) GO TO 960 REVN 93

460 EFM= 1.0/£FM REVN 94
EFH2= 1.0/EFH2 REVN vb
EFH1= 1.0/ EFH1 REVN C/C

960 CONTINUE REVN 97
EFT0T2= EFM* EFH2 *100.0 REVN 98

465 EFT0TI=EFM*EFH1 *100.0 REVN 99
EFM= EFM*100.0 REVN 100

EFH2* EFH2* 100.0 REVN 101
EFH1= EFH1* 100.0 REVN 102

CWRITE THE TOTAL AND STATIC HEADS.... REVN 10.
476 WRITE(6.1001) REVN 104

WRITE(6,951)HTLL(2). HTLL(l), HTFF(2), HTFF(l) REVN 105
' 951 FORMAT(1H ,‘NORMALIZED TOTAL*STATIC HEADS USING LOCAL DENSITIES*/ RM19 10

1 ItH 9 —— ■ ■ - " —0 / RM19 11
2 1H .* LEG TO LEG FLNG TO FLNG*/ REVN 106

475 3 1H .* ORIF (OR GD ) ORIF (OR GO )•/ REVN 109
4- 1H ,*HT*,14X, F6.3, *(*, F6.3,*)*,5X,F6.3,•(*,F6.3.•>•,/) REVN 110

— WRITE(6,952) HSLL(2).HSLL(1>.HSFF(2).HSFF(l) RM19 12
952 FORMAT(1H »*HS*.I4X.F6.3,*(*»F6.3»*)*»5X»F6.3»*(•«F6.3»*)•»/) REVN 112

CMRITE THE HOMOLOGOUS RATIOS BASED ON TOT * STAT HEADS FOR LL ♦ FF REVN 113
480 IF( ISET. EO. 4) GO TO 923 REVN 114

C—NU/ALN IS LE 1.0. WRITE ONLY TWO SETS REVN 115
WRITE( 6,953) HTLA2. HTLA1, HTFA2, HTFA1 REVN 116

953 FORMAT(1H ,‘HOMOLOGOUS RATIOS BASED ON TOT * STAT HEADS*/ REVN 117
1 1H ,42(*-*),/ REVN 118

485 2 1H ,*HT/ALN2*,9X,F6.3,*(*,F6.3,*)*,5X,F6.3,*(*.F6«3,*)*,/) REVN 119
WRITE(6,954)HSLA2.HSLA1,HSFA2.HSFA1 RM19 13

954 FORMAT(1H ,*HS/ALN2*,9X,F6.3,*(*,F6.3,*)*,5X,F6.3,*(*,F6.3,*)*,/) REVN 121
GO TO 924 REVN 122

923 WRITE(6,953) HTLA2.HTLA1,HTFA2,HTFA1 REVN 12?
490 WRITE(6,956) HTLN2,HTLN1,HTFN2,HTFN1 REVN 124

WRITE(6,957)HSLA2*HSLA1,HSFA2,HSFA1 RM19 14
WRITE(6,956)HSLN2,HSLN1,HSFN2,HSFN1 RM19 15

955 FORMAT(1H ,*HT/ALN2*,9X*F6.3,*(*,F6.3,*>*,5X,F6.3,*(*,F6.3,*)*,/) REVN 127
956 FORMAT(1H ,*HT/NU2 •,9X,F6.3,*(*,F6.3,*)*,5X,F6.3,•(*,F6.3,*)*,/) REVN 128

495 957 FORMAT(1H »*HS/ALN2*»9X»F6.3»*(*»F6.3»*)*,5X,F6.3,*(*,F6.3,*)*,/) REVN 129
95B FORMAT(1H ,*HS/NU2 *,9X,F6.3»*(*,F6.3,*)*,5X.F6.3,*(*.F6.3,*)*,//) REVN 130

CWRITE OUT THE EFFICIENCIES REVN 131
CWRITE OUT THE EFFICIENCIES REVN 132

924 CONTINUE REVN 133
500 IF(SIGN.LT.0.0) GO TO 925 REVN 134

SUBPRD= SIGN* EFH2 REVN 135
IF(SUBPRD. LT. 0.0) GO TO 926 REVN 136
WRITE( 6,960) REVN 137

980 "FORMAT(1H ,‘EFFICIENCIES (PUMPING)*/ 1H ,24(*-*)) REVN 136
505 GO TO 927 REVN 139

926 CONTINUE REVN 140
WRITE(6,961) REVN 1*1

9B1 FORMAT(1H ,‘EFFICIENCIES (PUMPING DISSIPATION)*/ 1H .34(*-*>) REVN 1*2
GO TO 927 REVN 1*3

510 925 5UBPRD= SIGN* EFM REVN 14*4.
IF(SUBPRD.LT.0.0) GO TO 926 REVN 1**
WRITE( 6.962) REVN 146

962 FORMAT(1H ,‘EFFICIENCIES <TURBINING DISSIPATION)*/lH ,34(*-*)) REVN 147
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PROGRAM PSSR Tb/7b OPT = l MN *.5*41<* 02/07/79 13.14.30S PAGE 10

GO TO 927 REVN 148
920 WRITE! 6,983) REVN 149
983 FORMAT! 1H » *EFFICIENCIES (TURBINING)*/ 1H .24!*-*)) REVN 150
927 CONTINUE REVN 151

WRITE(6,9S9)EFM,EFH2fEFMl,EFT0T2,EFT0Tl REVN 152
959 FORMAT(1H ."MECHANICAL HYDRAULIC TOTAL",/ REVN 153

1 1H ,lX,F7.2,3x,F7.2f®(*,F7.2,*)®,2X,F7.2,"(*,F7.2,*)*,/> WK78363 20
C — PSSR 325

MPRM=PRM RM28 1
IF!IPRM-MPRM).GE.0.5) MPRM= MPRM»1 RM28 2
IF(ABS(RAT1M(2)).LT.1.0) GO TO 7500 REVN 155
WRITE(20,7000)NT,DATE,TYPE,MPRM,ALFM(2),DPPMP(6>,PMDPI0(6) , RM28 3

1 0PUPTIN(6),NUM(2),ALNM, RAT 1M(2),OBRAT1M(2), REVN 157
2 PNH(2),BTA2»DELT2,ZTA2,EPS2,PSI2»DENUP RM23 8

GO TO 7501 REVN 159
7500 WRITE(20,7001)NT,DATE,TYPE,MPRM,ALFM(2),DPPMP(6),PM0PI0(6) , RM2B 4

1 OPUPTIN(6), NUM(2),ALNM, RAT1M(2), OBRAT1M!2), RM23 9
2 PNH!2),BTA2,DELT2,BLNK,EPb2,BLNK,DENUP RM23 10

7501 CONTINUE REVN 163
7001 FORMAT(IX,14,312,A3,IS ,F7.3,3(F7.2),7(F7.3),A7,F7.3,A7,F7.3) RM26 5
7000 FORMAT(IX,14,312,A3,IS ,F7.3,3(F7.2),11(F7.3)> RM28 6

C REVN 166
DO 125 1=1,6 PSSR 326
DPPMP(I)=0•0 PSSR 327
PDWN(I) =0.0 PSSR 326
PUPS!I) =0.0 PSSR 329
PMDP10 <I)= 0•0 PSSR 330
DPUPTIN(I)=0.0 PSSR 331
SVMXUP(I) =0.0 PSSR 332
SVMXDN(I) =0.0 PSSR 333
SVGDUPA(I)=0.0 PSSR 334
SVGDDNA(I)=0.0 PSSR 335

VMXUP(I> =0.0 PSSR 336
VMXDN(I1= 0.0 PSSR 337

SEALOT 11)= 0.0 PSSR 338
SEAL IN(11= 0.0 PSSR 339
TOTWTR(I)= 0.0 PSSR 340
TDTSTM(I) = 0.0 PSSR 341
AECLDP(11=0.0 PSSR 342

125 CONTINUE PSSR 343
IF(NT.EO.NTHI1 GO TO 9800 RMRV 64

10000 CONTINUE RMRV 65
GO TO 9800 RMRV 66

9100 FORMAT( 2 15) RMRV 67
no FORMAT( 15, A10, A5 ) PSSR 345
120 FORMAT(4F10.4) PSSP 346
130 FORMAT(6F10.4) PSSR 347

PSSR 348
136 FORMAT( 15) PSSR 349oo FORMAT(2X,"TEST N0.*»2X,I4»» DATE ",2(12,*/*),12) RM24 1

c RMP 50
1 FORMAT(1X,2F10.3) RMRV 68

6010 FORMAT(1X,4I10 ) RMRV 69
6011 FORMAT(1X,2F10.3) RMRV 70
6012 FORMAT(1X.F10.3 ) RMRV 71
6016 FORMAT(1X,5F11.3) RMRV 72
6017 FORMAT(IX.2F6.2 ) RMRV 73
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6018 FORMAT(1X.5F6.5 )
9009 FORMAT(IX,13 )

1010 FORMATt 1H,5X,*0P.PARAMETERS*,3X,*P(PSIA)*, 5X,*ALF*,8X,*NU«,
1 7X, «ALN*, 5X,*NU/ALN«, 4X,*AUN/NU*,/1H,83(*-«))

1015 FORMAT(1H,5X.« SET POINT*,4X,F6.1,5(4X,F6.3))
1020 -F0RMAT(1H,5X,* MEAS.POINT*, /1M,15X,*G0*,4X, 

i F6.1, 4X,F6.3,3X,A7,4X,F6.3,3X,A7,3X,A7)
1025 -FORMATUH.5X,* ORIF*,4X,F6.1,5(4X,F6.3),//)
C~“

135 FORMAT(5F10.4)
140 FORMAT(5F10.5)
145 FORMAT(5F10.2»

C—
1030 FORMAT<1H»5X,* POINT NO.*, 6X,*1*» 9X, *2*, 9X,*3*. 9X, *4*.

1 9X, *5*, 8X, *AVE* ,/lH,*PUMP OP L6-LG,PSI*)
FORMAT(1M,4X,*PER DP SENSOR*, 6F10.3)
FORMAT(1H , *PER P(DI5»-P(SUC)*,6F10.3)
FORMAT(1H,2X ,*PUMP DP(IN-OUT)*, 6F10.3)
FORMAT(1H,*OP(IN-OUT)-DP(LL»*,6F10.3)

1035
1040
1045
1050
1055
1060

FORMAT(1H 
FORMAT(1H 

1 1H
?//)

1055 FORMAT(1H
1 1H , *K
2 F7.3,//) 

C
1070

*DP MEA(IN—SUC.LG)*,6F10.3,/)
•CALC.OP(IN-SUC.LG)....=*,F7.3,* FOR K-SUCT=*,F6.3,/ 
•CALC.DP(DIS.LG-OUT)...s*,F7.3.* FOR K-DISCH=*,F6.3,

•K-SUCT FROM MEAS.DR(IN-SUC.LG)...• =*,F7.3,/

FORMAT(1H,*SEAL INJ FLOW* ,2X,*0UT GREATER THAN IN—(DESIRABLE)*, 
1 3X,*BY*FB.3,*PRCNT OF LOOP FLOW*,/)

1075 FORMAT(1H,*SEAL INJ FLOW* ,2X,*OUT LESS THAN IN—(UNDESIRABLE)*,
1 3X,*BY«,F7.3,1X,*PRCNT OF LOOP FLOW*,/)

10B0 FORMAT(1H,*AECL DP*,20X,F8.3,*MAX TO *,FB.3,*MIN*,// ,
1 1H,B0(•-*))

CALCULATE NORMALIZED HEAD * TORQUE
1110 FORMAT(1H,*N0RMALIZED*,16X.*TEST*,14X,*B-J MAP*,/

1 1H,*PARAMETER*, 14X, *ORIF(OR GD)*,/
2 1H»*---------------------*, 10X,*------------------------------*,7X»*--------------------------- *,/)

1111 FORMAT(1H,*H(HEAD)*, 14X, F6.3,*(*, F6.3,*)*,//>
1112 FORMAT< 1H,*BTAH(HVD.TRQ)*, BX, F6.3,*(*, F6.3,*)*,)
1113 FORMAT( 1H,*BTAS<SHAFT TRQ)*, 6X* F6.3,*(*. F6.3,*)*,//)
1130 FORMAT(1H »*H0M0L.*,9X,*TEST*/

1 1H ,*RATI0S*,6X,*0RIF(OR GD)*/
2 1H ,*----------- **3X,16(*—*))

C WRITE THIS WHEN NU/ALN IS LE 1.0
1120 FORMAT(1H,*NU/ALN*,3X.F7.3,«(*,A7,*)*,/)
1121 FORMAT! lH,*ALN/NU*//>
1122 FORMAT(1H ,*H/ALN2*3X»F7.3,*(*,F7.3,*>* )
1123 FORMAT(1H,*H/NU2*//)
1124 FORMAT(1H ,*BTAH/ALN2*,F7.3**(*,F7.3,*>* )
1125 FORMAT! 1H,*BTAH/NU2*//)

C
C WRITE THIS (ALL) WHEN NU/ ALN IS GT 1.0

1126 FORMAT(1H,«NU/ALN*,3X,F7.3,*(*,A7»*)*,/)
1127 FORMAT(1H,*ALN/NU*,3X,F7.3»*(*.A7,*)*,/)
1128 FORMAT(1H0,*H/ALN2*»3X»F7.3,*(*,F7.3,*)* )
1129 FORMAT(1H ,*H/NU2*,4X,F7.3,*(*,F7.3,*>*/)
1131 FORMAT(1H0,*BTAH/ALN2*,F7.3,*(*,F7.3,*)* )

02/07/79 13.14

RMRV 74
RMRV 75
PSSR 351
PSSR 352
PSSR 353
RM15 7
RM15 B
PSSR 356
PSSR 357
PSSR 35B
PSSR 359
PSSR 360
PSSR 361
PSSR 362
PSSR 363
PSSR 364
REVN 167
PSSR 366
PSSR 367
REVN 168
REVN 169
REVN 170
REVN 171
REVN 172

, REVN 173
REVN 174
REVN 175
PSSR 374
PMPREV 16
PSSR 376
REVS 6
PSSR 378
PSSR 379
PSSR 380
PSSR 381
PSSR 382
PSSR 383
PSSR 384
PSSR 385
PSSR 386
RM07 12
RM07 13
RM07 14
PSSR 390
RM15 9
PSSR 392
RM07 15
PSSR 394
RM07 16
PSSR 396
PSSR 397
PSSR 398
RM15 10
RM15 11
RM07 17
RM07 18
RM07 19

PAGE 11
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640

645
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655

660
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670

675

PROGRAM PSSR

1132
C
C— 
150 
C— 

1001

c— 
c— 
c—

700
703
601
602

603

604

605
606 
608

609
610
611
612
801
802
803
901
902
903
613
614
615
616 
617 
.618 
619

. 620 
621

BOO

C—
501
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FORMAT(1H ,*BTAh/NU2*.lX.F7.3.*(*.F7.3.»)*/ )

FORMAT(4F10.3)

FORMAT( 1H1.20X.4REVIEW OF STEADY STATE DATA FOR*./
1 1H »2BX.*CE/EPRI PUMP TESTS */
2 1H »30X.*(REVERSE FLOW)*./)

FORMAT(1H .6F13.5)
FORMAt(1H 
FORMAT(1H 
FORMAT(1H

1 1H
2 lM 

FORMAT(1H
1 1H

ALFM(l)
FORMAT(1H 

1 1H
5*/)

FI3.5.6X.A7.4F13.5)
* INPUT DATA-----*/)
*SET POINT DATA=*/
* PRS FLWS
* PSIA GPM
*MEAS.POINT OATA=*/
* PRSM FLWM(l)

SPDS 
RPM « )

FLWM(2)

ALFS*/

SPDM
ALFM(2) * )

•CONTROL VARIABLE 
•POINT 1

.15/
2

FORMAT(1H , *DPPMP(I).FROM NORM SUCT TO NORM DISCH*)
FORMAT(1H , *NORM SUCT ♦ DISCH LEG PRES<PSIA),PDWN(I).PUPS(I)*> 
FORMAT(1H . «PUMP DP(NORM SUCT-NORM DISCH).PMDPIO(I)*)
FORMAT(1H , *FROM SUCTION FLNG TO SUCTION LEG.DPUPTIN(I)*)
FORMAT(1H . *SP.VOL MIXING TEE.NORM DISCH(CFT/LBM).SVMXUP(I)*) 
FORMAT(1H . *SP.VOL MIXING TEE.NORM SUCT.SVMXDN(I)*)
FORMAT(1H . *SP.VOL AT NORM DISCH.AVERAGE FROM GD.SVGDUPA(I)*) 
FORMAT(1H . *SP.VOL AT NORM DISCH.FROM GDI. SVGDUPA(I)*)
FORMAT(1H . *SP.VOL AT NORM DISCH.FROM GD2. SVGDUPA(I)*)
FORMAT(1H . *SP.VOL AT NORM DISCH.FROM GD3. SVGDUPA(I)*)
-FORMAT(1H . *SP.VOL AT NORM SUCT.FROM GDI. SVGDDNA(I)*)
-FORMAT(1H , *SP.VOL AT NORM SUCT.FROM 6D2. SVGDDNA(I)*)
FORMAT(1H . *SP.VOL AT NORM SUCT.FROM GD3, SVGDDNA(I)•)
FORMAT(1H , *SP.VOL AT NORM SUCT.AVERAGE FROM GD.SVGDDNA(I)*)
FORMAT(1H . ‘VELOCITY MIXING TEE.NORM DISCHARE(FT/SEC).VMXUP(I)*> 
FORMAT(1H , ‘VELOCITY MIXING TEE.NORM SUCT.VMXDN(I)*)

FORMAT(1H .‘SEAL INJ OUT FLOW RATE(PPS).SEALOT(I)*)
FORMAT(1H .‘SEAL INJ IN FLOW RATE(PPS).SEALIN(I)•)
FORMAT(1H ,*TOT WATER FLOW RATE IN LOOP(PPS).TOTWTR(I)«)

FORMAT(1H ,*TOT STM FLOW RATE IN LOOP(PPS).TOTSTM(I)*)
FORMAT(1H . *AECL DP MEASUREMENTS*)
FORMAT(1H . *PUMP TORQUE AND HEAD DATA*/

1 1H , * PHYTRQ PSHTRQ PH(1) PH(2)*/
2 1H , • (FTLB) (FTLB) (FT) (FT)*)

FORMAT(1H0. *NOTE.............FOR THE VARIABLES WITH DEMENSION LENGTH
1 2. 1-REFERS TO GD MEAS.*/1H .52X.*2-REFERS TO ORIF.*)

STOP
END

RM07
PSSR
PSSR
PSSR
PSSR
PSSR
REV5
REV5
PSSR
PSSR
PSSR
PSSR
RM15
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
REVN
REVN
REVN
RM23
REVN
REVN
REVN
REVN
REVN
REVN
REVN
REVN
REVN
REVN
REVN
REVN
RMRV
RMRV
RMRV
RMRV
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PSSR
PMPREV
PSSR

20
405
406
407
408
409

7
8

411
412
413
414 

12
415
416
417
418
419
420
421
422
423
424
176
177
178 

13
180
181
182
183
184
185
186
187
188
189
190
191
76
77 
76 
79

439
440
441
442
443
444
445 

18
446
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CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

37 I 9998 THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.
109 I 9999 THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.

FTN 4.6*414

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES 
132 PSSR 2

VARIABLES SN TYPE RELOCATION
4763 ABR REAL ARRAY REFS 4 2*404 DEFINED 402 403
4746 AECLDP REAL ARRAY REFS 4 178 317 318 320 321

DEFINED 70 552
4572 ALFM REAL ARRAY REFS 4 130 210 211 525 529

DEFINED SO 51
4432 ALFS REAL REFS 128 209 DEFINED 50
4454 ALNM REAL REFS 198 201 202 210 211 422 423

424 425 426 427 428 429 430 431
433 434 456 457 525 529

DEFINED 197 198
4451 ALNS REAL REFS 190 191 193 209 DEFINED 189 190
1711 BLNK REAL REFS 130 3*210 438 447 448 2*529

DEFINED 14
4523 BTASH1 REAL REFS 397 DEFINED 393
4522 BTASH2 REAL REFS 397 DEFINED 392
4520 BTA1 REAL REFS 393 396 419 434 457

DEFINED 389
4521 BTA2 REAL REFS 392 396 416 433 456 525 529

DEFINED 390
1720 Cl REAL REFS 282 283 DEFINED 16
4756 DATE INTEGER ARRAY REFS 4 11 126 207 525 529

DEFINED 25
4543 DELT1 REAL REFS 440 449 DEFINED 423
4542 DELT2 REAL REFS 440 449 525 529 DEFINED 422
4516 DENA1 REAL REFS 389 DEFINED 387
4517 DENA2 REAL REFS 390 DEFINED 388
4463 DENUP REAL REFS 525 529 DEFINED 264
5033 DGD1 REAL ARRAY REFS 4 157 DEFINED 81
5041 DGD2 REAL ARRAY REFS 4 113 158 DEFINED 82
5047 0GD3 REAL ARRAY REFS 4 159 DEFINED 83
4510 DHPFFGD REAL REFS 346 359 DEFINED 344
4512 DHPFFOR REAL REFS 3S1 362 DEFINED 349
4502 DHPLLGD REAL REFS 334 357 DEFINED 331
4505 DHPLLOR REAL REFS 341 355 DEFINED 338
4511 DHTFFGD REAL REFS 347 DEFINED 346
4513 DHTFFOR REAL REFS 352 DEFINED 351
-4504 DHTLLGD REAL REFS 336 DEFINED 334
4507 DHTLLOR REAL REFS 342 DEFINED 341
4456' DIF REAL REFS 226 227 DEFINED 223 226
-4622 DIFPR REAL ARRAY REFS 4 226 239 240 371

DEFINED 225 227
4465 DPDNCAL REAL REFS 287 375 DEFINED 283
4636 DPIOMLL REAL ARRAY REFS 4 373 DEFINED 235 239 240 242
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VARIABLES SN TYPE RELOCATION
4477 DPMAX REAL REFS 320
4500 DPMIN REAL REFS 321
4600 DPPMP REAL ARRAY REFS 4

338 370
537

4464 DPUPCAL REAL REFS 266
4644 DPUPTIN REAL ARRAY REFS 4

374 525
4445 DUM1 * REAL DEFINED 106
4446 DUM2 * REAL DEFINED 106
4425 DUM3 * REAL DEFINED 36
4426 DUM4 « REAL DEFINED 36
4560 EFHl REAL REFS 462

466
4557 EFH2 REAL REFS 461

DEFINED 456
4556 EFM REAL REFS 460

DEFINED 455
4563 EFTOT1 REAL REFS 516
4562 EFT0T2 REAL REFS 516
4555 EPS1 REAL REFS 442
4554 EPS2 REAL REFS 442
4570 FLWM REAL ARRAY REFS 4

DEFINED 49
1713 FLWR REAL REFS 188
4431 FLWS REAL REFS 126
1715 HEADR REAL REFS 336

363 364
4545 HSFAl REAL REFS 466
4544 HSFA2 REAL REFS 486
5005 HSFF REAL ARRAY REFS 4

DEFINED 360
4514 HSFF6D REAL REFS 360
4515 HSFFOfi REAL REFS 363
4531 HSFN1 REAL REFS 492
4530 HSFN2 REAL REFS 492
4553 H5LA1 REAL REFS 486
4552 HSLA2 REAL REFS 486
5007 HSLL REAL ARRAY REFS 4

DEFINED 355
4537 HSLN1 REAL REFS 492
4536 HSLN2 REAL REFS 492
4547 HTFA1 REAL REFS 482
4546 HTFA2 REAL REFS 462
5003 HTFF REAL ARRAY REFS 4

DEFINED 347
4533 HTFN1 REAL REFS 490
4532 HTFN2 REAL REFS 490
4551 HTLA1 REAL REFS 462
4550 HTLA2 REAL REFS 482
5001 HTLL REAL ARRAY REFS 4

DEFINED 336
4535 HTLN1 REAL REFS 490
4534 HTLN2 REAL REFS 490
4444 I INTEGER REFS 64

75 76
64 85

FTN 4. 5*414 02/07/79 13.14.30S PAGE 14

382 DEFINED 317 320
362 DEFINED 316 321
133 217 235 242 287 331
525 529 DEFINED 76 219 366

375 DEFINED 282
142 247 286 267 2*344 2*349
529 DEFINED 66 248 541

465 466 518 DEFINED 457 462

464 467 501 518
461 467
464 465 466 510 518
460 466

DEFINED 465
DEFINED 464

451 DEFINED 434
451 525 529 DEFINED 433
117 130 195 196
117
195 196 defined 15
168 DEFINED 49
342 347 352 355 357 360
385 DEFINED 15
491 DEFINED 425
491 DEFINED 424
410 411 424 425 2*477
363

DEFINED 359
DEFINED 362
DEFINED 411
DEFINED 410

491 DEFINED 431
491 DEFINED 430
416 417 430 431 2*477
357

DEFINED 417
DEFINED 416

469 DEFINED 427
489 DEFINED 426
412 413 426 427 2*471
352

DEFINED 413
DEFINED 412

489 DEFINED 429
469 DEFINED 428
414 415 428 429 2*471
342

DEFINED 415
DEFINED 414

66 66 70 72 73 74
78 79 80 81 62 83
66 66 89 90 91 2* Hi
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PROGRAM PSSR 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
2*113 217

255 256
292 293
537 538
5*5 5*6

DEFINED 6*
75 76
a* 85

216 22*
291 303

*♦47 IDP INTEGER REFS 131
*450 160 INTEGER REFS 151

163 DEFINED
158 159

*42* IMM INTEGER REFS 31
4525 15ET INTEGER REFS 436
4422 JJ * INTEGER DEFINED 2*
4565 MPRM INTEGER REFS 2*523
4423 N7 INTEGER REFS 2*34

DEFINED 25
♦421 NTHI INTEGER REFS 21
4420 NTLO INTEGER REFS 20
4566 NUM REAL ARRAY REFS 4

408 409
416 417

DEFINED 195
♦417 NUS REAL REFS 12

DEFINED IBB
4576 OBRAT1M REAL ARRAY REFS 4

DEFINED 203
♦453 OBRATIS REAL REFS 209
4666 POHN REAL ARRAY REFS *

2*349 DEFINED
4761 PH REAL ARRAY REFS 4
4435 PHYTRQ REAL REFS 180

DEFINED 56
4630 PMDPIO REAL ARRAY REFS 4

287 344
DEFINED 72

4754 PNH REAL ARRAY REFS 4
*57 525

4476 PRCNT REAL REFS 377
4430 PRM REAL REFS 130

DEFINED 48
4427 PRS REAL REFS 128
♦437 PSHTRQ REAL REFS 180
45*1 PS11 REAL REFS 452
4540 PS12 REAL REFS 452
4614 PUPS REAL ARRAY REFS 4
4574 RAT1M REAL ARRAY REFS 4

*47 52*
4452 RAT1S REAL REFS 209
1717 RKDN REAL REFS 283
4467 RKDNMS REAL REFS 376
1716 RK UP REAL REFS 282
4466 RKUPMS REAL REFS 376
452* RPM * REAL DEFINED 401

FTN *.!5»*1* 02/07/79 13.14.30S PAGE 15

3*225 226 231 3*235 3*239 2*7
257 258 272 273 27* 275
30* 305 320 321 327 368
539 540 541 542 5*3 54*
5*7 548 5*9 550 551 552

66 68 70 72 73 7*
78 79 80 81 82 83
86 88 89 90 91 111

230 234 238 246 25* 271
319 326 367 536
213 233 366 DEFINED 118
152 153 154 160 161 162
1*7 148 149 150 156 157

defined 28 30
480 DEFINED *07 421

525 529 DEFINED 522 523
126 207 525 529 55*

34 554 DEFINED 19 23
21 34 DEFINED 19 22
12 199 200 201 202 211

410 411 412 413 *14 415
418 *19 456 *57 525 529
196 199 200
191 192 193 209
192
211 448 525 529
204

DEFINED 193
137 225 327 2*331 2*338 2*3*4
6* 328 538

180 384 385 DEFINED 53 54
389 390 392 393 455 458

140 231 235 239 240 242
349 372 525 529
232 540

2*395 *08 409 422 423 456
529 DEFINED 38* 385
378 380 DEFINED 311
210 211 522 523

209 DEFINED 48
392 393 455 DEFINED 58

DEFINED 419
525 DEFINED 418
138 225 DEFINED 66 539
203 204 211 402 403 438
525 529 DEFINED 201 202

DEFINED 191
287 375 DEFINED 16

DEFINED 287
286 375 DEFINED 16

DEFINED 286
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76/76 (.167=1program pssr 

VARIABLES SN TYPE RELOCATION
4724 SEALIN REAL ARRAY REFS 4

549
4472 SEALNT REAL REFS 311
4716 SEALOT REAL ARRAY REFS 4

548
4561 SIGN REAL REFS 459
4434 SPDM REAL REFS 130
1712 SPDR REAL REFS 189
4433 SPDS REAL REFS 128
4564 SUBPRD REAL REFS 502
4455 SUM REAL REFS 217

DEFINED 215
4457 SUMA REAL REFS 255

267 272
4460 SUMB REAL REFS 256

268 273
4461 SUMC REAL REFS 257

269 274
4462 SUMD REAL REFS 258

270 275
4471 SUMI REAL REFS 293
4470 SUMO REAL REFS 292
4501 SUMP REAL REFS 327
4474 SUMS REAL REFS 305
4473 SUMW REAL REFS 304
4674 SVGDDNA REAL ARRAY REFS 4

344 387
4666 SVGDUPA REAL ARRAY REFS 4

344 387
4660 SVMXDN REAL ARRAY REFS 4

DEFINED 79
4652 SVMXUP REAL ARRAY REFS 4

388 DEFINED
4440 5V1 • REAL DEFINED 61
4441 SV2 « REAL DEFINED 61
4442 SV3 • REAL DEFINED 62
4443 SV4 « REAL DEFINED 62
4475 TOTLPFL REAL REFS 311
4740 TOTSTM REAL ARRAY REFS 4

551
4732 TOTWTR REAL ARRAY REFS 4

550
4436 TRQFM REAL REFS 458
1714 TROR REAL REFS 389
1710 TYPE REAL REFS 525
SOU UGD1 REAL ARRAY REFS 4
5017 UGD2 REAL ARRAY REFS 4
5025 UGD3 REAL ARRAY REFS 4
4503 VELHGD REAL REFS 334
4506 VELHOR REAL REFS 341
4765 VLNDISG REAL ARRAY REFS 4
4773 VLNSUCG REAL ARRAY REFS 4
4710 VMXDN REAL ARRAY REFS 4

DEFINED 88
4702 VMXUP REAL ARRAY REFS 4

DEFINED 89
4527 ZTA1 REAL REFS 450

FIN 4.5-»41A 0P/07/79 13.14.30* PAGE 16

172 293 299 DEFINED 75 297

DEFINED 299
170 292 299 DEFINED 76 296

500 501 510 DEFINED 458
197 401 DEFINED 52
197 DEFINED 15
189 DEFINED 52
511 DEFINED 501 510
219 231 232 247 248
217 229 231 245 247
260 272 277 DEFINED 250 255

261 273 278 DEFINED 251 256

262 274 279 DEFINED 252 257

263 275 280 DEFINED 253 258

297 DEFINED 290 293
296 DEFINED 289 292
328 DEFINED 325 327
308 DEFINED 302 305
307 DEFINED 301 304
157 158 159 164 258 331

DEFINED 113 263 545
148 149 150 155 257 331

DEFINED 112 262 544
146 256 283 338 349 388
261 543
144 255 264 282 338 349
80 260 542

DEFINED 309
176 305 309 DEFINED 74 308

174 304 309 DEFINED 73 307

DEFINED 57
390 DEFINED 15
529 DEFINED 13
148 DEFINED 84
112 149 DEFINED 85
150 DEFINED 86
346 DEFINED 333
351 DEFINED 340
274 333 DEFINED 91 279
275 333 DEFINED 90 280
168 273 283 340
278 547
166 272 282 340
277 546

DEFINED 409
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PROGRAM PSSR 76/76 0PT = 1

VARIABLES SN TYPE RELOCATION
4526 ZTA2 REAL REFS 450

FILE NAMES MODE
0 INPUT

20 OUTPUT
40 TAPE10 FMT READS 25 30

- 53 54 56
68 70 72
80 81 82
90 91 108

60 TAPE20 FMT WRITES 525 529
100 TAPE21

0 TAPES FMT READS 19
20 TAPE6 FMT WRITES 124 125

133 136 137
144 145 146
161 162 163
170 171 172
179 180 181
211 365 370
378 380 382
439 440 441
451 452 470
491 492 503

EXTERNALS TYPE ARGS REFERENCES
EOF REAL 1 26 37 109
SKI PL 2 35 41 42

59 60 63
92 93 94

101 102 103

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS REAL 1 INTRIN 190 192
AMAX1 REAL 0 INTRIN 320
AMIN1 REAL 0 INTRIN 321

STATEMENT LABELS DEF LINE REFERENCES
342T 1 FMT 565 48 50 52

0 101 218 216
0 102 226 224
0 103 231 230
0 104 235 234

753 105 237 233
765 106 242 236

0 107 239 238
767 108 243 241

0 109 247 246
3410 110 FMT NO REFS 55B

0 111 259 254
0 112 276 271
0 113 294 291
0 114 306 303
0 115 322 319

1240 116 370 366
0 117 369 367

1262 118 380 377

FTN 4.5*414 02/07/79 13.14.30S PAGE 17

525 DEFINED 408

36 48 49 50 51 52
57 58 61 62 64 66
73 74 75 76 78 79
83 84 85 86 88 89

MOTION 18

126 127 128 129 130 132
138 139 140 141 142 143
151 152 153 154 155 160
164 165 166 167 168 169
173 174 175 176 177 178
182 206 207 208 209 210
371 372 373 374 375 376
394 395 396 397 398 438
442 443 447 448 449 450
471 477 482 486 489 490
507 512 515 518

43 44 45 46 47 55
65 67 69 71 77 87
95 96 97 98 99 100

104 105 106 107

198 199 200 402 403 524
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PROGRAM PSSR 

STATEMENT LABELS
1264 119
3413 120 " FMT NO REFS
1354 121
1355 122
1415 123
1431 124

0 125
0 126

3415 130 FMT NO REFS
3506 135 FMT NO REFS
3417 136 FMT NO REFS

716 138
3510 140 FMT NO REFS
3512 145 FMT NO REFS
4010 150 FMT NO REFS
1570 501

0 502 INACTIVE
4035 601 FMT
4041 602 FMT
4057 603 FMT
4074 604 FMT NO REFS
4110 605 FMT
4116 606 FMT
4R5 608 FMT
4133 609 FMT
4142 610 FMT
4151 611 FMT
4157 612 FMT
4232 613 FMT
4241 614 FMT
4250 615 FMT
4256 616 FMT
4264 617 FMT
4272 618 FMT
4301 619 FMT
4307 620 FMT
4313 621 FMT
4026 700 FMT

443 701
443 702

4031 703 FMT
4333 800 FMT
4166 801 FMT
4174 802 FMT
4202 803 FMT
4210 901 FMT
4216 902 FMT
4224 903 FMT
1474 923
1504 924
1515 925
1512 926
1525 927
1523 928
3010 951 FMT
3055 952 FMT

REFERENCES
379

404
420
436
444
S36
326

OPT = 1

213

20 26 
26 

125
127
129

132
136
139
141
143
145
151 
160 
165 
167 
169 
171 
173 
175 
177 
179
128 133 137
164 166 168
131 
134
130 
181
152
153
154 
161 
162 
163 
480 
486 
500 
502 
505 
511 
471 
477

76/76

DEF LINE
381
559
421
422
445
453
553
327
560
580
562
220
581
582
631
678

27
641
642
645
648
651
652
653
654
655
656
657
664
665
666
667
668
669
670
671
672
639

135
136
640
675
658
659
660
661
662
663
489
499
510
506
517
515
472
478

509 514

FTN 4.5*414 02/07/79 13.14.30S PAGE 18

138
170

140 142 144 146
172 174 176 178

155
180
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PROGRAM PSSP 76/76 0PT=1

STATEMENT LABELS DEF LINE REFERENCES
3073 953 FMT 483 482 489
3120 954 FMT 487 486
3164 955 FMT NO REFS 493
3174 956 FMT 494 490
3204 957 FMT 495 491
3214 956 FMT 496 492
3302 959 FMT 519 516
1452 960 463 459
3227 980 FMT 504 503
3240 981 FMT 508 507
3252 982 FMT 513 512
3264 983 FMT 516 515
4012 1001 FMT 633 124 206 470
3421 1005 FMT 563 126 207
3447 1010 FMT 573 208
3462 1015 FMT 575 209
3467 1020 FMT 576 210
3500 1025 FMT 578 211
3514 1030 FMT 584 365
3527 1035 FMT 586 370
3533 1040 FMT 587 371
3540 1045 FMT 588 372
3545 1050 FMT 589 373
3552 1055 FMT 590 374
3557 1060 FMT 591 375
3574 1065 FMT 594 376
3611 1070 FMT 598 378
3624 1075 FMT 600 380
3637 1080 FMT 602 382
3647 1110 FMT 605 394
3666 1111 FMT 608 395
3674 1112 FMT 609 396
3702 1113 FMT 610 397
3722 1120 FMT 615 438
3727 1121 FMT 616 439
3732 1122 FMT 617 440
3737 1123 FMT 618 441
3742 1124 FMT 619 442
3747 1125 FMT 620 443
3752 1126 FMT 623 447
3757 1127 FMT 624 448
3764 1128 FMT 625 449
3771 1129 FMT 626 450
3710 1130 FMT 611 398
3776 1131 FMT 627 451
4003 1132 FMT 628 452
2515 1133 FMT 183 182

160 5001 33 31
153 5002 29 32

0 5003 114 111
3431 6010 FMT 566 25 36 108
3433 6011 FMT 567 49
3435 6012 FMT 568 51 53 54
3437 6016 FMT 569 64 66 68

78 88 89
3441 6017 FMT 570 61 62
3443 6018 FMT 571 79 80 81

FTN 4.5*414 02/07/79 13.14.30S PAGE 19

56
70
90

57
72
91

58
73
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PROGRAM PSSR 76/76 OPT = 1

STATEMENT LABELS DEF LINE REFERENCES
3401 7000 FMT 534 525
3372 7001 FMT 533 529
1543 7500 529 524
1545 7501 532 528
3445 9009 FMT 572 30
3406 9100 FMT 557 19

144 9200 24 21
173 9300 40 34
135 9800 19 554 556

0 9998 INACTIVE 38 2*37
0 9999 INACTIVE 110 2*109

1565 10000 555 24 39

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
145 10000 * JJ 24 555 1423B 1
410 5003 I 111 114 4B INSTACK
710 101 I 216 218 3B INSTACK
722 102 I 224 226 5B INSTACK
735 103 I 230 231 3B INSTACK
746 104 I 234 235 38 INSTACK
756 107 I 238 239 3B INSTACK
773 109 I 246 247 3B INSTACK

1006 111 I 254 259 lie INSTACK
1033 112 I 271 276 1 IB INSTACK
1072 113 I 291 294 5B INSTACK
1110 114 I 303 306 5B INSTACK
1131 115 I 319 322 6B INSTACK
1143 126 I 326 327 3B INSTACK
1234 117 I 367 369 3B INSTACK
1550 125 I 536 553 12B INSTACK

STATISTICS
PROGRAM LENGTH 4734B 2524

EXT REFS

BUFFER LENGTH 121B

FTN 4•5*4I4 02/07/79 13.14.30S PAGE 20

EXITS NOT INNER
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SUBROUTINE SKIRL 76/76 ORT=l

1

5

10

IS

20

25

30

35

40

45

50

55

12

2

14

4

14
16

15
18
17

SUBROUTINE SKIRL(NF,NL) 
DIMENSION DUM1(80) 
IFtNE.EO.12)60 TO 12 
IFINF.EQ.14)60 TO 
IFINF.EO.16)60 TO 
IF(NF.EQ.l) 60 TO 101 
IF(NF.EO.13)60 TO 13 
IFINF.EQ.15)60 TO 
IF(NF.EQ.18)60 TO 
IF(NF.EQ.17)60 TO 
IF(NF.EQ.534) 60 TO 
IF(NF.EQ.535) 60 TO 
IFINF.EQ.536)
IFINF.EQ.537)
DO 2 1=1.NL 
READ(10.6012) DUMl 
CONTINUE 
GO TO 100 
DO 4 1=1.NL 
READ(10.6014) DUMl 
CONTINUE 
60 TO 100

60 TO 
60 TO

534
535
536
537

16 DO 6 1=1.NL
READ(10.6016) DUMl 

6 CONTINUE 
60 TO 100

101 DO 21 1=1.NL 
21 READOO. 1) DUMl 

60 TO 100 
13 DO 23 1=1.NL 
23 READ(10.6013)DUMl 

GO TO 100 
15 DO 25 1=1.NL 
25 READOO.6015)DUM1 

GO TO 100 
18 DO 28 1=1,NL 
28 READOO,6018)DUM1 

GO TO 100 
17 DO 27 1=1,NL 
27 READOO.6017)DUM1 

GO TO 100
534 DO 1534 1=1,NL

1534 READ 00.8534) DUMl 
GO TO 100

535 DO 1535 1=1»NL
1535 READOO. 8535) DUMl 

60 TO 100
536 DO 1536 1=1,NL

1536 READOO,8536) DUMl 
GO TO 100

537 DO 1537 1=1,NL
1537 READOO, 8537) DUMl

100 CONTINUE
1 FORMAT(1X,B0A1)
6012 FORMAT OX,80A1)
6014 FORMATOX.BOAl)
6013 FORMAT(IX.ROAl)

FTN 4.5*414 0?/07/79

RMP
RMRV
RMP
RMP
RMP
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMP
RMP
RMP
RMP
RMP
RMP
RMP
RMP
RMP
RMP
RMP
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMRV
RMP
RMRV
RMRV
RMRV
RMRV

30S PAGE 113.14.

56
80
57
58
59
81
82
83
84
85
86
87
88
89
60
61
62
63
64
65
66
67
68
69
70
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

71
117
118
119
120
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SURPOUTINE SKIPL 76/76 06T = 1

60

65

6015 FORMAT(IX.fiOAl>
6016 FORMAT(1X.80A1)
6017 FORMAT(1X.60A1)
6018 FORMAT(IX,80A1) 
B53A FORMAT(IX.ROAl)
8535 FORMAT {1X , P.U A1)
8536 FORMAT(1X.80A 1)
8537 FORMAT(1X.80A1) 

RETURN
END

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
3 SKIPL 1 66

VARIABLES SN TYPE RELOCATION
300 DUMl REAL ARRAY REFS 2

34 37
277 I INTEGER DEFINED 15

39 42
0 NF INTEGER F .P. REFS 3

10 11
0 NL INTEGER F.P. REFS 15

39 42

FILE NAMES MODE
TAPE10 FMT READS 16 20

43 46 49

STATEMENT LABELS DEF LINE REFERENCES
247 1 FMT 54 28

0 2 17 15
0 4 21 19
0 6 25 23

41 12 15 3
71 13 30 7
47 14 19 4
77 15 33 8
55 16 23 5

113 17 39 10
105 IB 36 9

0 21 28 27
0 23 31 30
0 25 34 33
0 27 40 39
0 28 37 36

151 100 53 18 22 26
47 50

63 101 27 6
121 534 42 11
127 535 45 12
135 536 48 13

frTN 4•S♦414 02/07/79 13.14.30$ PAGE 2

RMRV 121
RMRV 122
RMRV 123
RMRV 124
RMRV 125
RMRV 126
RMRV 127
RMRV 128
RMP 75
RMP 76

DEFINED 16 20 24 28 31
40 43 46 49 52
19 23 27 30 33 36
45 46 51

4 5 6 7 8 9
12 13 14 DEFINED 1
19 23 27 30 33 36
45 48 51 DEFINED 1

24 28 31 34 37 40
52

29 32 35 38 41 44
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SUBROUTINE SKIPL 76/76 OPT =1

STATEMENT LABELS DEF LINE REFERENCES
143 537 SI 14

0 1534 43 42
0 1535 46 45
0 1536 49 48
0 1537 52 51

251 6012 FMT 55 16
255 6013 FMT 57 31
253 6014 FMT 56 20
257 6015 FMT 58 34
261 6016 FMT 59 24
263 6017 FMT 60 40
265 6018 FMT 61 37
267 8534 FMT 6? 43
271 8535 FMT 63 46
273 8536 FMT 64 49
275 8537 FMT 65 52

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
42 2 * I 15 17 5B EXT REFS
50 4 • I 19 21 58 EXT REFS
56 6 * I 23 25 5B EXT REFS
64 21 * I 27 28 5B EXT REFS
72 23 • I 30 31 5B EXT REFS

100 25 * I 33 34 5B EXT REFS
106 28 * I 36 37 5B EXT REFS
114 27 • I 39 40 SB EXT REFS
122 1534 * I 42 43 5B EXT REFS
130 1535 * I 45 46 SB EXT REFS
136 1536 * I 48 49 58 EXT REFS
144 1537 * I 51 52 58 EXT REFS

STATISTICS
PROGRAM LENGTH 437B 287

FTN 4.S+414 02/07/79 13.14.30$ PAGE 3
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Appendix 3.3C

REDUCED DATA FILE FROM SSDR CODE FOR A SAMPLE 

STEADY-STATE FORWARD FLOW TEST

3.3C-1





?0 0
13
14 
21 
22
23
24
30
31
49
50
51
52 
57

25
43
44
45
46 
60 
61 
66 
37 
3B
39
40 
62 
33 
6B 
69 
5B 
59
53
54
55
56 
11

1
?

26 
27

4
1

* 0081BR 164.336 .39?
• 01113B 196.130 .745
.000276 151.038 .004
.000231 140.644 .139
•OOOS1S 1B5.154 .374
.000722 161.132 .318
•OOP517 186.76? .386
•0OP503 166.70? .367

-.000960 107.969 .06?
•OOB228 185.507 • 366

-.000709 116.955 .037
.000446 169.277 1.710

-.001966 62.504 .540
.017737 76.617 1.306
.017670 60.760 ?.?06
.019480 96.834 1 .534
.019342 81.726 .302
.021101 139.655 .919
.015276 15.090 .019
.017541 46.846 .618
.0160R6 21.569 .038
.019310 106.372 .980
•0323A3 -23.435 1 .385
.007562 -11.394 .008
.017675 .652 .014
.037225 1.62? .007
.015959 -.007 .000
.14889B 52.540 .007
.01581R -.005 .00?
.015942 -.001 .001
.018516 8.338 . 244
.036476 3.626 .265
.035599 -13.470 1.161
.016233 -.002 .000
.148112 7.252 .001
.015966 -.00? .004
.015760 -.004 .005
.OORl59 -23.51? .007
.050083 -.051 .004
.024600 3.550 .944
.074090 46.78? 3.207
.032551 187.303 .363
.016639 113.351 .020

.029180 167.443 .291

.021311 120.933 .017

.032673 187.418 .363

.032752 187.861 .342
-.017067 169.??4 4.414

.03776? 169770.??1 24 91.4 24

.032370 14^643.964 pc,*f

.024617 197129.34? 14618.4??

.026482 0.000 n . n n ■ i
-.000000 -.000 . 0 04

-.000002 -.on . n(!4

Q4n.on

UNLABELED VERSION

For Identification of parameters, see 

labeled version of SSDR output Which 

follows this numerical unlabeled version.
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2fi -.ooooin - . 04 -7 . (}0 4
29 -. o o n o 1 o -.047
1? .044228 44??.4rtr ^,^1 H
16 .032110 M .p?** . 0 0
16 .026110 • 1 r- ~-
17 .061616 -41 .P67
18 .084560 *0.47* .1*1
19 .085007 *n.?7? . ?40
20 .056762 . ) WK
94 .083221 1 --6?
36 .025021 M .041 . «S7
36 .022536 61.041 .3 0?
32 .021660 P.^31 .1^3

61.92 60.40 

62.18 60.40 

61.86 60.40

60.48 60.40 

60.27 60.40 
62.12 60.40 
61.04 60.40 

61.04 60.40
62.63 60.

185.336

40

107.418 8]1.006 7 « . P 1 7

198.130 187.661 281.930 ^.0.760

185.507 187.418 187.41Q ft.rt jC,

107.969 113.361 313.621 PI■7?P

185.154 232.005 21.669

.488 

-23.435 

-28.057 

—9.844 

150.844 

-680.916 

54.123 

177099.794 

8.445

6i* . 146 

177229.082 

60.440 . 028

8.835 60.“0? . op 1

311.012 66.038 . 1 Ofi
11.oap 60.15P .02
8.682 60.807 . r- 2 0

281.968 67.863 .114

70.000 7*.417 1.nso p.o ^ 7 .7h.^ • *3r .44f» i . 30 7
4400.000 43^7.774 ??0.0 ?.??> 4 3. G74 1 ?(> . 3Q • ..... .'7 111 3.78 1

0.000 0.0 ^ .010 o.,-..-,n r>. (i o n 0 . • o o . f: o r 0 . fio

0.000 0. n r> r .00/1 . 0 0 r)
44^0.o On 44??.*^n So. onr- ?7.S'>ri *6 4.7- ^ 4 H . 7 P . . - .. »o n

-CiA.pP-''. .403 . ?3* 3 . ?><4
-^ci.P70 .407 . ?4 3 3. ?4q
-P3.43S . ? ^ n .10? 1 .37}
14^.600 3 . '•! 1 o T . 1 ■ .^*7 ..

330202
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1ABELED VERSION
TFST 'JD 856 9ATF 1/20/77 TIME 9*0.00 PAGE 0

S/N DEVICE OUTPUT VALUE STD.DEV.

IB THEPM3C3JPLE .006188 185.336 . 392
l* THE®MOCDUPLE .011138 198.130 .755
21 THERMOCOUPLE .000276 151.038 .004
22 THERMOCOUPLE .000231 150.844 . 139
23 THERMOCOUPLE .00081 5 185.154 .374
24 THERMOCOUPLE .000722 181.132 .318
30 THERMOCOUPLE .008517 186.762 .386
31 THERMOCOUPLE .008503 186.702 . 387
49 THERMOCOUPLE -.000963 107.969 .062
50 THERMOCOUPLE .008228 135.507 .366
51 THERMOCOUPLE -.000739 11 8. 955 .037
52 THERMOCOUPLE .000448 169.277 1.710
57 THERMOCOUPLE -.001986 62.504 . 540

5 PRESSURE CELL .017737 78.817 1. 306
6 PRESSURE CELL .017670 50.760 2.206

10 PRESSURE CELL .319480 96.834 1.534
41 PRESSURE CELL .0'9342 81.728 .302
42 PRESSURE CELL .021101 139.655 .919
47 PRESSURE CELL .015278 15.090 .019
64 PRESSURE CELL .017541 48. 846 . 618
65 PRESSURE CELL .016386 21.569 .038
48 PRESSURE CELL .019310 106.372 .980

7 D. P. CELL .032383 -23.435 1. 385
8 0. P. CELL • 007562 -11.394 .008
9 D. P. CELL .017675 .652 . 014

25 0. P. CELL .037225 1.622 .007
43 0. P. CELL .015959 -.007 .000
44 D. P. CELL .148898 52.540 .007
45 D. P. CELL .015818 -.005 .002
46 D. P. CELL .015942 -.001 .001
60 0. P. CELL .018516 8.338 .244
61 0. P. CELL .038476 3. 626 .265
66 0. P. CELL .335599 -13.470 1. 161
37 0. P. CELL .016233 -.002 .000
38 D. P. CELL .148112 7.252 .001
39 0. P. CELL .015968 -.002 . D04
40 D. P. CELL .015760 -.004 . 005
62 0. P. CELL .308159 -23.512 .007
33 D. P. CELL .050083 -.051 .004
68 D. P. CELL .024600 3.550 .954
69 D. P. CELL .074090 46.782 3.207
58 R . T. D • .332551 187. 303 .363
59 R. T. D. .318639 113.351 .020
53 R • T • D. .029180 167.443 .251
54 R. T. 0. .021311 120.933 .017
55 R. T. D. .032673 187.418 . 363
56 R• T. 0 • .032752 187.661 .362
11 TORQUE METER -.017087 169.226 4.416

1 DRAG OISC .037759 169770.231 2531.824
7 DRAG OISC .032370 165553.566 2986. 533

26 DRAG DISC .024617 197129. 342 14518.623
27 DRAG DISC .028432 0.000 0. 000
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4 TURBINE METER -.003000 -.000 .005
3 TURB I Nr MCT=R -.00000? -.01 3. .006

28 TURBINE METER -.000010 -. 049 . 004
29 TURBINE METCR -.0000’ 0 -.047 .004
12 SPEED METFR .044228 4422.480 9. 515
15 DENSITOMETER .032110 61.823 .080
r 6 DENSITOMETER .025110 62.178 . 153
17 DENSITOMETER .061615 61.863 . 218
18 DENSITOMETER .034550 60.476 . 141
19 DENS I IOMETER .025807 60.272 . 240
20 DENSITOMETER .056762 62. 124 .195
34 DENSITOMETER .033221 62.628 1.662
35 DENSITOMETER .025621 61.041 . 857
36 DENSITOMETER .022535 61.041 .302
32 MAG FIOM METER .021560 8.531 . 153

GAMMA DENSITOMETER DENSITIES MIX TEE DENSITY

SUCT LEG BEAM 1 61.82 60.40
SUCT LEG BEAM 2 62.18 6D.40
SUCT LEG BEAM 3 61.86 60.40
DISCH LEG BEAM 1 60.48 60.40
DISCH LEG BEAM 2 60.27 60.40
DISCH LEG BEAM 3 62.12 60.40
AECL BEAM 1 61.04 60.40
AECL BEAM 2 61.04 60.40
AECL BEAM 3 62.63 6D.40

t: RTD TSAT PRESSURE
SUCT LEG 185.3 187.4 311.0 79.
DISCH LEG 198.1 187.7 281.9 51.
WATER ORIF 185.5 187.4 187.4 9.
STEAM DRIF 108.3 113.4 313. 5 82.
H P DRUM 185.2 232.0 22.

SUCT LEG NORMALIZED HYD TORQUE .488 
PUMP DP ILEG-LEGI (PSD -23.4 
DISCHARGE P - SUCTION P IPSII -28.1 
LEG-FLANGE ♦ F-F DP IPSI) -9.8 
INJECT OUT TEMP (DEG FI 150.8 
INJECT FLOW IDUT-IN) (LB/HR I -681.

MIXIM3 TEE- 
VELOCITY 
MOMENTUM FLUX

SUCT LEG
54.1

177099.8

DISCH LEG 
54. 1 

177229.0

THERMODYNAMIC PROPERTIES BASED ON LOOP PARAMETERS

T-SAT P-SAT SAT-DENSITY
PARAMETER- LI 3 VAPOR

SUCT -TC - 8.4 60.45 .02
-RTD - 8.8 60.4 0 .02
-P 311*3 - 56.94 .18

ni sch-tc - 3 1.1 60.15 .03
-RTD - 8.9 60. 40 .02
-P 282.0 - 57.86 .3 2
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CE-FPSI TWP pHASf PU'"> oFPFrP)<8')CE PP0GDAM -STEADY STATF TFSTS

TEST 'JD 856 DATE 9/20/77 TIME 940.00 PAGE 1

PJMP PEBFDRMAYCE based dn sjctidm leg conditions

SET ACTUAL CONDITIONS
POI NT ACTUAL SPFC. ACTUAL SPPC. ACTUAL INST. DATA

Pp T NT DIF=. DIFF. DRIFT DRIFT UNCTY STD.
I AVGi /MIN /MIN DEV.

PRESSOR E( P SI A1 L-5 70. 79. 1. 9. 1. 1 . 0. 1.
VOL FLOW!G°M)
VOID FRACTION

4400. 4398. 220. 2. 44. 120. 44. 114.

OP IF 0.000 0.000 .010 0.000 0.000 0.000 .000 0.000
GD 0.000 0.000 .000 0.000

SPEED !RPM I L-12 
PUMP HEAD

4450. 4422. 50. 28. 44. 9. 5. 7.

GDIFT) -54.3 .5 .2 3.3
0PIF1FTI -55.9 • 6 .2 3.3
DPCPSII L-7

POMP TORQOEIFTLBI
-23.4 .25 .10 1.37

HYDRAULIC 145.6 3.3 2.1 3.6
FRICTION 23.6 .0 2.0 .0
SHAFT L-ll 169.2 3.3 .8 3.6

PJMP PERFORMANCE BASED DN DISCHARGE LEG CONDITIONS

PRESSU0 EfPSIA1 L-6 51. 0. 0. 2.
VOL =LDWI5PM) 4400. 120. 57. 114.
VOID FRACTION

ORIF 0.000 0.000 .008 0.000
GD .003 .001 .000 .003

SPEED C RPM 1 L-12 4422. 9. 5. 7.
PUMP HcAD

GDIFT) -56.0 .5 .2 3.2
ORIFCFTI -55.9 .6 .5 3.3
DP1PSII L-7 -23.4 .25 .10 1.37

PUMP T090UEIFTLB)
HYDRAULIC ------ 145.6 3.3 2.1 3.6
FRICTION 23.6 .0 2.0 .0
SHAFT L-ll 169.2 3. 3 . 8 3.6

CONV CONST FILE ZEP3 855 09/20/77 0915
DATA PEDUC'D ’5.15.03. 79/06/06.

HATEB OPIFICE * MAIN : STEAM ORIFICE = CLOSE"
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p-pps! TWP "'HiS? ’’ll'*’ nparpjM.^pr 05 f^P S * -STf«HV ST&TP TFSTS

T-ST 'n 856 - S1= Tj '45 C.4C.J0 PAGE 2

PlJWP PSRCDRMJHj;? B4SrON SUCT l ON AriD DISCHARGt LEG AVERAGE

ACTUAL CONDITIONS
ACTUAL ACTUAL I NST. DATA

POINT DRIFT STO. STD.
IAVG) /MIN DEV. DEV.

°RE SSURE ( P SI A) L-5+6 65. 0. 0. 2.
VOL FLOWCGPRI 4"»69. 120. 48. 114.
VOID FRACTION

ORIF .000 .000 .004 .000
GD 0.000 0. 000 .000 0. 000

SPEED IRPM) l- 12 4422. 9. 5. 7.
PUMP HEAD
GDIFT) -55.’ .5 .2 3.3
ORIFIFT) -55.9 .6 .3 3.3
DPIPSI) L-7 -23.4 .25 .10 3.37

PUMP TORQUEIFTLB)
HYDRAULIC 145.6 3.3 ?. 1 3. 6
FRICTION 23.6 .0 2.0 . 0
SHAFT L-ll 169.2 3.3 .P 3.6

PUMP PERFORMANCE NORMALIZED VALUES

SUCTION DISCHARGE AVERAGE

PUMP HEAD
GAMMA DENSIT3METER -.215 -.222 -.219
ORIFICE -.222 -.222 -.222

VOLUMETRIC =LDW
ORIFICE 1.257 1.257 1.257
SET POINT 1.257 1.257 1.257

VOID FRACTIDN (PERCENT)
ORIFICE 0.0 0.0 .0
GAMMA DENSITOMETER 0.0 .3 0.0
SET POINT 0.0 0.0 0. 0

PUMP SPEFD
ACTUAL .983 .983 .983
SET POINT .939 .989 .989

PUMP HYDRAULIC TORQUE
GAM DEN .474 .489 .481
ORIFICES .438 .488 .488

SUPERFICIAL VELOCITIES SJCT LEG DISCH LEG (FT/SFC)

WATER
STFAM

54.12
0.00

54.15
0.00

O
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E-FPRI TWD PHASP PUMP PCPCDPMANEc PPQGPAM -STEAny STATE T^STS

TEST MO 856 DATE V20/T7 TIME 9A0.00 PAGE 3

POIMT 1 P3IMT 2 POINT 3 POINT 4 POINT 5

LOOP PRESSURES (PSIA)

HIGH PRES DRUM L—65 21.5 21.5 21.6 21.6 21.6
STEAM ORIFICE L—417 47 82.1 81.9 81.8 81.6 81.3
WATER ORIFICE L—42743 8.7 B.8 8.8 8.9 8.9
SUCTION LEG L -5 79.5 76. B 78.3 80.1 79.4
SAT PRES 8.7 8.8 8.8 8.9 8.9
DISCHARGE LE3 L-6 51.6 50.1 49.5 54.2 48.5
SAT PRES 8.8 8.8 8.9 8.9 9.0

LOOP TEMPERATURE I FI

SUCTION LEG-RTO L-55 1B7.0 187.2 187.4 187.6 187.9
SUCTION LEG-TC L-13 184. B 185.1 185.4 185.6 1B5.B
SAT TEMP 311.6 309.2 310.5 312.2 311.5
DISCHARGE LE3-RTD L-56 1B7.2 187.4 187.7 187.9 188.’
DISCHARGE LEG-TC L-14 197.4 197.5 198.4 199.3 198.0
SAT TEMP 283.0 281.1 280.4 286.1 279.’
WATER ORIF.-RTD L-53/58 187.0 187.2 187.4 187.6 187.9
WATER ORIF.-TC L-50/52 135.1 185.2 185.5 18 5.8 185.9
STEAM ORIF.-RTD L-54/59 113.4 113.4 113.4 113.3 113.3
STEAM ORIF.-TC L-49/51 1D7.9 108.0 108.0 108.0 107.9
PUMP INJ IN-TC L-21 15’.0 ’ 51.3 151.0 151.0 151.0
PUMP INJ OUT-TC L-22 151.0 150.7 150.8 150.7 150.9
HP DRUM ID-TC L-23 184.7 184.9 185.2 18 5.4 185.6
HP DRUM 3D-TC L-24 180.7 180.9 181.2 181.4 181.5
AMBIENT—TF L-57 62.8 62.8 63.1 62.0 61.9
SUCTION LEG PD-TC t-30 186.2 186.3 186.7 137.0 187.2
DISCH. LEG OD-TC L-31 186.2 166.4 186.7 187.0 187.2

LOOP PRESSURE DROPS IPSI)

FLOW CNTROL VLV L—40 3.0 8.4 8.3 8.7 8.4
SUCT LEG-FLANGE L-61 3.9 3.2 3.7 3.8 3.6
PAC16 D® L—62 -23.5 -23.5 -23.5 -23.5 -23.5
ACROSS ELBOW DP L—33 -.3 —.1 -.0 —.0 -.1
VOLUTE-IMP BACK L-6 8 5.1 3.0 3.1 2.8 3.6
HP DRUM LEVL DP L—2 5 1.6 1.6 1.6 1.6 ’ .6
PMP FLNGE-FLN3E L—66 -15.0 -13.1 -14.0 -11.9 -13.4

LOOP FLOWRATES ILBM/SEI

WATER FLOW 579.6S 
STEAM FLOW 0.00 
SEAL INJ IN L-9 1.38 
SEAL INJ OUT L—32 1 •’4

PUMP SP=CDIRPM) L-l2 4409.

SHAFT TDROUEIFTLB) L-ll 171.3

-23.1

592.64 579.83 580.54 625.94
0.00 0.00 0.00 0.00
1.35 1.35 1.34 1.34
1.16 1.19 1.16 1.’ 7

4418. 4432. 4429. 4425.

171.3 168.2 173.4 162.1

-24. B -21. 6 -22.8 -?4. 8PJMP 0P< PSII L-7

PC T 
UNCTY

.94 

.17 

.15 

.57 
0. 00 

.18 
0.00

0. 00 
1.94 
.13 

0.00 
1.82 
.04 

0.00 
1.94 
0.00 
3. 33
2.38
2.39 
1.94 
1.99 
5.76 
1.93 
1.93

2.05
.34
.61

231.09
.64

2.77
2.42

1.01 
0.00 
1. 85 
.59

.1

.5

.4
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r-copf jwr PMSSr "’IMP PPPP0PMA'-1C - PP'IGPAM -STFA^V ST»TC T=STS

IF ST -go 3F6 DATF P/20/77 T]“|P 940.rO PAGF 4

LOOP SPECIFIC VOLUMES

POINT 1

(PM /LRM)

onif-T 2 PCI NT 3 R"! NT 4 PCI NT 5

MIXING TFF
SUCTION .01654 .01655 .01656 .01556 .31^56
oi sens dge .31655 .01656 .01656 .01656 *01656

GAMMA OFNSITOMFT5°
SUCTION LEG

BEAM 1 L-1S .01515 .01618 .01619 .01620 .01616
BEAM 2 L-16 .01611 .01613 .01604 .01605 .01608
BEAM 3 L-17 .01622 .01615 •O1608 .01618 .01620

DISCHARGE LEG
BEAM 1 L-13 .01553 .01643 .01651 .01654 .01656
BEAM 2 L-19 .01555 .01665 .01666 .01658 .01652
REAM 3 L-23 .01606 .01606 .01611 .01618 .01607

AECL
BEAM 1 L-35 .01608 .01640 .01671 .01645 .01628
BEAM 2 L-36 .01538 .01642 .01650 .01633 .01629
BEAM 3 L-34 .01603 .01642 .01546 .01633 .01544

FLUID VELOCITY

MIXING TFEIFT/SEC 1
SUCTION 53.0 54.2 53.0 53.1 57.3
DISCHARGE 53.0

MIX TEE-GAM DEN(FT/SECI
54.2 53.1 53.1 57.3

SUCTION 51.6 52.8 51.4 51 .5 55.6
DISCHARGE 53.0 54.6 53.4 53.2 57. 1

CENTER TURBINE METFR
SUCT lEG L-28 -0. -0. -0. -0. -O*
DISCH LEG L-29 -0. -0. -0. -0. -0.

LO TURBINE METER
SUCT LEG L-3 -0. -0. -0. -0.
DISCH LEG L—4 —0 • -0. 0. 0. 0.

MOHENTUH FLUX 

MIXING TEE<L81/FT-SEC21
SUCTION 169759. 1 7 7471. 169897. 170329. 198032.
DISCHARGE 169926. 177603. 170006. 170454. 198157.

MIX TEE-GAM 
SUCTION

DENCLBM/FT-SEC2i 
165272. 172921. 164598. 165092. 192357.

DISCHARGE 169847. 178713. 171076. 170623. 197624.
HI DRAG DISC

SUCT LEG L- 1 167589. 173369. 167100. 170300. 17 0492.
DISCH LEG L-2 163419. 168700. 162031. 168491. 165126.

LO DRAG DI SC
SUCT LEG L-26 181252. 215055. 189856. 189662. 209822.
DISCH LEG L-27 0. 0. 0. 0. 0.

prr 
UNC TV

.01
.83

.01

.01

.02

. 01 
.01 
.01

.01

.01
.04

.20

.26

.20
.20

.40

.55

.40
.40
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^F-EPRI TWO PHftiE PJ1P PEOFT^MANCF Pt'OCBA*! -STFADV STATF TFSTS

TEST M3 856 DATE 5/20/77 TIIF 9A0.00 PAGE 5

PUMP PERFORMANCE BASED 3N SJCTI3N LEG CONDITIONS

SET ACTUAL CONDITIONS
“DINT ACTUAL SPFC. ACTUAL SPEC. ACTUAL INST .

POINT DIFF. DIFF. DRIFT DRIFT UNCTY
(AVGI /min /MIN

PRESSURE!BAT) L- 5 5. 5. 0. 1. 0. 0. 0.
VOL FLOW(M3/S) 
VOID FRACTIDN

.2776 • 277A .0139 .0001 .0002 .0076 . 0028

ORIF 0.000 0.000 .010 0.000 0.000 0.000 .000
GD 0. 000 0.000 .000

SPEED 1RPM I L-12 
PUMP HEAD

AA50. AA22. 50. 28. 60. 9. 5.

GDI MI —1 o. 5 .1 .1
ORIFIM ) -17.0 .2 .1
DP(BAR) L-7

PUMP TORQUEINU
-1.6 .02 .O’

HYDRAULIC 197. A A. 5 2.9
FRICTION 32.0 .0 2.7
SHAFT L-ll 229. A A. A 1.1

PJMP PERFORMANCE BASED ON 31SrHAR GE LEG CONDITIONS

PRESSURE!BAR} L-6 3. 0. 0.
VOL FL0WIM3/S) .2775 .0076 . 0036
VOID FRACTION

ORIF 0.000 0. 0 00 .008
GD .003 .00’ .000

SPEED !RPM) L-12 AA22. 9. 5.
PUMP HEAD

GDI Ml -17.1 . 1 . 1
ORIF(M) -17.0 . 2 .2
DP 1 BAR 1 L-7 —1. • 6 .02 .01

PUMP TDROUE 1NM)
HYDRAULIC 197. A A. 5 2.9
FRICTION 32.0 .0 2.7
SHAFT L-ll 229. A A. A 1. 1

CONV CONST FILE ZERO 855 09/20/77 0915
DATA REDUCED 15.15.05. 79/06/06.

DATA
STD.
DEV.

0.
.0072

0.000
0.000

7.

1.0
1.0
.09

A. 8
. 0

A. 8

0.
.0072

0.000
.00 3

7.

1.0 
1. 0 
.09

A. 8
.0

A. 8

WATER OPIFICE MAIN : STEAM ORIFICE = CLOSED
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:E-FPRI TWO PHftSF '’U'fp PERF3*«tMrF POOGP&* -steaty state tests 

TEST Nfl 856 TATE 9/?.$-/77 TIME P40.00 PAGE 6

PUMP PEP.FTRMAMSE BASE3 ON SUCTION AND DISCHARGE LEG AVERAGE

ACTUAL rONDITIONS
ACTUAL ACTUAL INST. DATA

POINT DRIFT STO. STD.
(AVG) /MIN DEV. DEV.

PRESSURE(BALI L-5+6 A. 0. 0. 0.
VOL FLOW!M3/SI .2775 .0076 . 0030 . 0072
VOID FRACTION

ORIF .000 .000 .004 .000
GD 0.000 0.000 .000 0. 000

SPEED IRPM1 L-12 AA22. 9. 5. 7.
PUMP HEAD

GIMMI -T 6. 6 .1 .1 1.0
0R1FIM 1 -17.0 .2 .1 1.0
OPIBAR) L-7 —1.6 .02 .01 .09

PUMP TDROUEINMI
HYDRAULIC 1R7.4 4.5 2.9 4.8
FRICTION 32.0 .0 2.7 .0
SHAFT L-ll 229.4 4.4 1.1 4.8

PUMP PERFORMANCE NORMALIZED VALUES

SUCTION DISCHARGE AVERAGE

PUMP HEAD
GAMMA DENSITOMETER -.215 -.222 -.219
ORIFICE -.222 -.222 -.222

VOLUMETRIC =LOW
ORIFICE 1.257 1.257 1.257
SET POINT 1.257 1.2 57 1.257

VOID FRACTION I PERCENT!
ORIFICE 0.0 0.0 .0
GAMMA DENSITOMETER 0.0 .3 0.0
SET POINT 0.0 0.0 0.0

PUMP SPEED
ACTUAL .983 .983 .983
SET POINT .989 .989 .989

PUMP HYDRAULIC TORQUE
GAM DEN .474 .489 .481
ORIMCFS .488 .488 .488

SUPERFICIAL VELOCITIES SUCT LEG DISCH LEG (M/SECI

HATER 16.50 16.50
STEAM 0.00 0.00
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POINT 1 POINT 2 PCINT 3 POINT 4 POINT 5

;F-EP«I TWP PHASC PUMP pno!rnpMANrr pp0r,pAM -STCAPY STATE TFSTS

TFST NO 956 DATE 9A20/T7 TIMP 940.00 PAGE T

LOOP PRESSURES (BARI

HISH P«ES nRUM L-65 1.5 1.5 1.5 1.5 1 .5
STEAM noiFICE L-41/47 5.7 5.6 5.6 5.6 5.6
WATER OPIFi;= L-42/4B .6 .6 .6 • 6 .6
SUCTION LEG L-5 5.5 5.3 5.4 5.5 5.5
SAT ORES .6 .6 .6 .6 .6
5ISCNARGE LEG L-6 ?.6 3.5 3.4 3.7 3.3
SAT PRES .6 .6 .6 .6 .6

LOOP TEMPERATURE <C1

SUCTION LEG-PTD L-55 36.1 86.2 86.3 86.5 86.6
suction leg-t: L-13 84.9 85.0 85.2 85.3 85.5
SAT TEMP 155.3 154.0 154.7 155.6 155.3
DISCHARGE LES-RT3 L-56 86.2 86.4 86. 5 86.6 86.7
DISCHARGE LEG-TC L-14 91.9 91.9 92.5 92.9 92.2
SAT TEMP 139.4 138.4 138.0 141.2 137.3
WATER ORIF.-RT3 L-53/58 86.1 86.2 86.3 86.5 86.6
WATER DRIP.-TC L-50/52 85.0 85.1 85.3 85.4 85.5
STEAM ORIF.-RIG L-54/59 45.2 45.2 45.2 45.2 45.2
STEAM ORIF.-TC L-49/51 42.2 42.2 42.2 42.2 42.2
PUMP INJ IN-TC L-21 66.1 66.1 66.1 66.1 66.1
PUMP INJ OUT-TC L-22 66.1 65.9 66.0 66.0 66. 1
HP DRUM ID-TC L-23 84.8 85.0 85.1 8 5.2 85.3
HP DRUM OD-TC L-24 82.6 82.7 82.9 83. 0 83.0
AMBIENT-TC L-57 17.1 17.1 17.3 16.7 16.6
SUCTION LEG DD-TC L-30 85.6 86.0 85.9 86.1 86 .2
DISCH. LEG OD-TC L-31 85.7 85.8 86.0 86.1 86.2

LOOP PRESSURE DROPS (BARI

PLOW CNTRDL VLV L-60 .6 .6 .6 .6 .6
SUCT LEG-FLANGE L-61 .3 .2 .3 .3 .2
PAC16 DP L-62 -1.6 -1.6 -1.6 -1.6 -1.6
ACROSS ELBOW DP L-33 -.0 — .0 -.0 -.0 -• 0
VOLUTE-IMP BACK L-68 .4 .2 .2 .2 .3
HP DRUM LEVL OP L-25 .1 .1 .1
PMP ELNGE-FLNGE L-66 -1.0 -.9 -1.0 —. 8 -.9

LOOP PLOWRATES 1 KG/SEC 1

WATER FLOW 252.93 268.82 263.01 263.33 283.93
STEAM FLOW 0.00 0.00 0.00 0.00 0.00
SEAL INJ IN L-9 .6? .51 .61 .61 .61
SEAL INJ OUT L—32 .52 .53 .54 .52 .53

PUMP SPEFDfRPMI L-12 44 09. 4418. 4432. 4429. 4425.

SHAFT TORQUEINMI L-ll 232.2 232.2 228.0 2 35.0 21 9. 7

PUMP DP(P»P> L-7 -1.6 — 1 • T -1.5 -1.6 -U7

DC T 
UNCTY

.94 
.17 
.’5 
.57 

0. 00 
.18 

0.00

0. 00 
1.94 
.13 

0.00 
1.82 
.04 

0.00 
1.94 
0.00 
3.33
2.38
2.39 
1.94 
1.99 
5.76 
1.93 
1.93

2.05
.34
.61

231.09
.64

2.77
2.42

1. 01 
0.00 
1. 85 
.59

.1

.5

.4
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f-FPRI TMO PHI Sc PJMP PFRF OR - PCDGRAM -STFADY STATE TESTS

TEST NO 856 DATE 9/20/77 TI*1F 550.00 PAGF 8

LOOP SPFCIFi: V31URFS

POINT 1

(M3/K3)

POINT 2 PCINT 3 POINT 5 POINT 5

MIXING TFF
SUCTION .00103 .00103 .00103 .00103 .001 03
DISCHARGE .00103 .00103 .00103 .00103 .00’03

GAMMA DENSITOMETER
SUCTION LEG

BEAM 1 L-15 • 00! O’ .00101 .00101 .00101 .00101
BEAM 2 L-16 .00101 .00101 .00100 .00100 .00100
BEAM 3 L-17 .30101 .00101 .00100 .00101 .00101

DISCHARGE LEG
BEAM 1 L—18 .00103 .00103 .00103 .00103 .00103
BEAM 2 L-19 .00103 .00105 .00105 .00103 .30103
BEAM 3 L-20 .00100 .00100 .00101 .00101 .00100

AECL
BEAM 1 L-35 .00100 .00102 .00105 .00103 .00102
BEAN 2 L-35 .00102 .00103 .00103 .00102 .00102
BEAM 3 L-35 .00100 .00103 .00097 .00102 .30098

FLUID VELOCITY

MIXING TEEIN/SECJ
SUCTION 16.2 16.5 16.2 16.2 17. 5
DISCHARGE 16.2

NIX TEE-GAM DENIM/SEC)
16.5 16.2 16.2 17.5

SUCTION 15.7 16.1 15.7 15.7 17.0
DISCHARGE 16.2 16.6 16.3 16.2 17.5

CENTER TURBINE METER
SUCT LEG L-28 -D. -0. -0. -0. -0.
DISCH LEG L-29 *3* -0. -0. -0. -0.

LO TURBINE METER
SUCT LEG L-3 •0 • -0. -0. -0. -0.
DISCH LEG L-5 “•0« -0. 0. 0. 0.

MOMENTUM FLUX 

NIXING TEEIKG/M-SEC2)
SUCTION 252616. 265077. 252B07. 253550. 29 5672.
DISCHARGE 

MIX TEE-GAM
252859.

DFNIKG/M-SEC21
265273. 252969. 253636. 295857.

SUCTION 255925. 257306. 255922. 255657. 286227.
DISCHARGE

HI DRAG DISC
252732. 265925. 255561. 253888. 295065.

SUCT LEG L-l 259373. 257975. 258655. 2 53506. 253693.
DISCH LEG

LO DRAG DISC
L-2 253157. 251026. 251102. 250715. 255708.

SUCT LEG L-26 269703. 320001. 282506. 282217. 312215.
DISCH LEG L-27 0. 0. 0. 0. 0.

PC T 
UNCTY

.01

.83

.01
.01
.02

.01
.01
.01

.01

.01

.05

.20

.26

.20

.20

.50
.55

.50

.50
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Appendix 3.3D

REDUCED DATA FILE FROM SSDR CODE FOR A SAMPLE 
STEADY-STATE REVERSE FLOW TEST

3.3D-1



'trace



13
1*
21
22
23
2*
30
31
49
50
51
52
57

5
6

10
41
42
47
64
65
40

7
0
9

25
43
44
45
46
60
61
66
37
30
39
40
62
33
60
69
50
59
53
54
55
56
11

1
?

26
1?

393 3 2 77 310.00 0
.001791 157.61* .026
.001*89 156.30* .016

-.000*37 1*7.9*6 .061
-.001272 144.116
.000165 157.009 .09* UNLABaED VERSION
.000179 157.599 .099 V

.0010*6 157.852 .073 For identification of parameters, see

.001737 157.378 .012 labeled version of SSDR output which

.005021 371.556 .*21 follows this numerical unlabeled version.

.000150 156.608 .3)6*

.003379 297.695 .105

.000203 158.6*0 .405
-.001577 80.761 .081
.016063 27.712 1.039
.016909 *1.*65 1 .*05
.023306 227.619 15.493
.023034 176.530 1.017
.019015 101.7*8 .990
.02310* 189.1*1 • A36
.01623* 20.676 .108
.015*39 14.787 .000
.020017 100.492 .320
.03*217 13.8*0 .08]

.007093 10.868 .001

.021697 2.38* .020

.0*389* 1.353 .018

.016026 -.077 .000

.021051 2.010 .012

.0150*8 .010 .001

.019001 -.00* .003

.016063 .56* .023

.010*31 • 446 .051

.035*35 13.301 .253

.016520 .020 .001

.052095 1.98* .025

.0159** -.003 .002

.015065 -.00* .003

.015917 .883 .023

.050159 -.01* 1 .**?

.00601* -3.766 .000

.0182** 2.07* .353

.0273*7 156.038 .013

.0*1827 369.883 .476

.02015* 161.*5* . 144

.050371 292.019 • 1 44

.0?7*51 1*6.A97 .013

.0?7522 157.1*9 .013

noi]00 -22.693 1 .63»

-.000178 -7137.376 1
.nnoQ?Q 9516.355 49*.4*^

330301
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.022**1 -22*4.10 0 7.79/



15 .034469 61.310 . <'99
16 .017387 61.336 • 1 *4
17 .046387 M .386 .67(1
18 .035456 60.879 .396
19 .020081 61.390 . 189
?0 .038979 60.990 .717
34 .038333 59.635 .617
35 .038088 61.497 .677
36 .033790 60.800 .668
7? .036778 8.431 .136

61.31
61.34
61.38 
60.88
61.39 
60.99 
61.50 
60.80

61.06 
61.06 
61.06 
61.05 
6] .05 
61.05
61.
61.

06
06

59.63 61.06
157.614 156.897 245.801 ?7.7I?
156.304 157.149 260.407 4 1 « w-ft11-
156.888 157.149 157.149
371.646 369.883 371.485 176.S30
157.009 212.312 14.787

-.031 
10.868 
13.753 
12.855 

144.316 
—5176.164 

11.215 
7679.210 

4.478

11.086
7502.772

61.041 .012
4.401 61.055 .01?

245.827 58.920 .068
4.339 61.067 .012
4.428 61.050 .012

269.430 58.241 .099
27.712 .574 .450 .934

-911.245 3.306 1145.099 4.86?
0.000 0.000 1.257 0.000
0.000 0.000 .000 0.000

-2244.100 .530 5.000 3.774
25.514 .031 .034 . 064
25.631 .000 32.309 .003
10.868 .non .014 .OC'l
-9.239 1.08? 2.311 1.394

-13.454 .004 1.960 .019
-22.693 1.086 1.335 1.396

30.000 41.486 .450 11.465 .416
-1050.000 -900.767 53.8]49.343 Q. 008

0.0 0 0 0. non .010 0 _ n 0 0 0.000
0.000 O.ono .000 0.000

-2250.ono -3244.100 46.00(1 6.9(0 33.44]
35.49? .063 .073 ,06 1
36.633 .000 143.3°? .00?

. flQf)

0.0 fK ^.6^^

1.30*
4.97?
0.0 n 0

9?0 4.000 3.774 330302



10.868 .000 .014 .001
—9.230 1.08? 2.311 1.394

-13.454 . 004 1.060 .019
-22.693 1.086 1.225 1.396

34.589 .040 .229 .335
-906.001 3.204 2579.837 4.917

0.000 .000 ?.«48 .000
0.000 0.000 .000 0.000

2244.100 .520 5.000 3.774
25.503 .016 .033 .048
25.632 .000 72.080 .00?
10.86R .000 .014 .001
-9.239 1.082 2.311 1.394

-13.454 .004 1.060 .019
-22.693 1.086 1.225 1.396

.101 .101 .101

.102 .10? .10?
-.260 -.257 .250
-.300 -.300 .300
0.000 o.oon o .000
0.000 0.000 0 .000
0.000 0.000 0 .000
-.499 -.499 .400
-.500 -.500 .500
-.030 -.030 .030
-.031 -.031 .031

11.21 11.09
0.00 0.00

14.787 14.787 14.787 14.787 14.787 1.360
175.273 175.842 176.506 177.241 177.787 .076

4.430 4.420 4.428 4.4?7 4.426 . 100
26.860 27.554 28.78? 26.58? 26.78? 1.626
4.403 4.402 4.402 4.401 4.300 0.000

43.233 40.731 40.053 42.695 40.614 .217
4.430 4.429 4.428 4.427 4.426 0.000

156.912 156.900 156.000 156 ,884 156.877 0.000
157.578 157.634 157.638 157.625 157.505 2.284
244.070 245.506 247.071 243.488 247.07] .236
157.166 157.155 157.140 157.143 157.13? 0.000

156.289 156.31) 156.32“ 156.294 156.208 2.303
271.979 268.345 267.329 271.21? 266.171 .180
157.166 157.155 157.149 157.143 157.13? 0.000
156.784 156.697 156.607 156.654 156.610 2.208
369.271 369.583 369.805 370.195 370.471 0.000

371.005 371.321 371.547 371.818 372.088 .069
147.848 147.053 147.935 147.087 146.005 2.433
143.935 144.?Q5 144.53“ 144.260 144.55? 2.495

157.13] 157.044 157.001 157.00] 156.871 2.293
157.738 157.651 157.565 157.565 157.478 2.284
80.788 80.655 80.743 60.743 811.876 4.458

157.877 157.872 167.007 167.631 157.725 2.281

157.480 157.374 157.369 157.374 1 “’7.374 2.287

• 564 .570 .5 26 .580 .570 30. 370

.303 .308 .46 3 .515 .459 2.754

.886 .912 .856 .661 16.310

.056 .016 - .022 1.76 0 1 X c 42.175
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-3.7*.* -3.766 -3.767 - 766 -<.766 .878
1.37P 1.363 1.344 1.778 1.730 3.370

12.929 13.529 13.361 13.514 1 3. 17(1 7.437
122.763 122.697 122.50) 123.756 1?i.269 1.006

o.ono 0.000 p. n n o 0.000 0.000 o.ono
2.507 2.594 2.569 2.591 8 . -.90 1.113
1.137 1.138 1.166 1.171 1.138 .594

-2244.300 -2245.900 -2237.8pn -2247.900 —7744.600 .223
-23.183 -20.079 -22.21f| -24. HS -73.880 5.398

10.867 10.869 10.866 10.868 ] ■'> . K6« .131
.01638 . 01638 .01638 .01638 .01678296.7?
.01638 . 01638 .01638 .01638 .01678384.44
.01632 . 01628 .01634 .01633 . 016 26 .01
.01628 . 01632 .01630 .01626 .01637 .01
.01636 . 01624 .01638 .01641 .01607 .07
.01646 . 01649 .01636 .01650 .■1632 .01
.01628 . 01635 .01633 .01626 .016?3 .01
.01633 . 01653 .01640 .0163? .01640 .01
.01637 . 01634 .01623 .0164) .01597 .01
.01657 . 01649 .01663 .01618 .01637 .01
.01669 . 01689 .01695 .01652 .01683 .04

11.240 11.225 11.212 11.291 11.106 24.977
11.110 11.095 11.086 11.163 10.974 112.3(14
11.175 11.183 11.157 11.707 11.088 .200
11.044 11.076 11.050 11.076 10.876 .200
-.217 -.224 -.221 -.231 -.238
3.961 4.767 .56.7 11.704 6.779
1.500 1 .son 1.498 1.495 1.493
0.000 o.oon o.ono 0.000 0.000

7713.494 7693.615 7675.??? 7783.453 7530.267 55.850
7535.156 7514.808 7502.990 7608.084 7352.816 251.123
7669.278 7664.891 7637.903 7722.731 7525.477 .400
7490.356 7502.377 7478.703 7548.758 7287.107 .400

-6719.86? -9037.914 -6392.419 -9076.169 -4460.510
9491.758 9189.348 8895.868 9910.199 10094.603

61388.615 60049.469 62416.399 61330.949 62448.769
0.000 0.000 o.ono 0.000 0.000

1.911 .040 .031 .064
-.0575 .0002 .0722 .0003
0.000 0.000 1.257 o.ono
0.000 0.000 .000 0.000

■2244.100 .520 5.000 3.774
7.777 .009 .oio .019
7.81? .OOP 9.817 .001

.749 .OOP .001 .00(1
-12.526 1.467 3.134 1 .890
-18.241 .nn5 2.657 .026
-90.768 1.47? 1.66} > .89?

2.069 2.869 071 .761 .0/4=6 .00* . o -) n
-.0662 - • 0 c * M .00^3 .0ftO4 ♦ noo* .o ■' n ? .3is* . (i (i n 3

0.000 n.noo n ] o o.ono 0.0 n n.or-n n . n n n
0.000 0 • 0 0 *■' .000 n.onr

?2C0.000 -??44.inp 4S. o n r s.Qon ^0.4^^ s.non 3.774

7.770 . o 1 Q . o \ 0 .njs
7.817 .000 4. - n ] .n;.i

.749 .000 . n <• 1 . 0 fi::
330304



-12.526 1.467 3.134 1.890
-IB.241 .005 2.657 .036
-30.766 1.472 1.661 I.R92

2.365 .003 .016 .023
-.0572 .0002 .1627 .0003

0.000 .000 2.848 .000
0.000 0.000 .000 0.000

2244.100 .520 5.000 3.774
7.773 .005 .010 .016
7.613 .000 ?2.247 .001

.749 .000 .001 .000
-12.526 1 .467 3.134 1 .890
-18.241 .005 2.657 .026
-30.768 1.472 1.661 1.892

.101 .101 .101

.102 .102 .102
-.260 -.257 .259
-.300 -.300 .300
0.000 0.000 0 .000
0.000 0.000 0 .000
0.000 0.000 0 .000
-.499 -.499 .499
-.500 -.500 .500
-.030 -.030 .030
-.031 -.031 .031
3.42 3.38
0.00 0.00

1.020 1.020 1.020 1.020 1.020 1.360
12.085 12.124 12.170 1?.??1 1?.258 .076

.305 .305 .305 .305 .305 .199
1.85? 1.900 1.984 1.833 1.984 1.626
.304 .303 .303 .303 .303 0.000

2.981 2.808 2.76? 2.844 2.H00 • ?1 7
.305 .305 .306 .305 .305 o.oon

69.395 69.389 69.389 69.386 69.376 0.000

69.765 69.797 69.799 69.792 69.775 2.284
117.817 118.614 119.984 117.493 119.984 .236
69.537 69.530 69.5?7 49.6?4 69.6]h 0.000
69.050 69.062 69.071 69.05? 69.064 2.703

133.321 131.303 130.736 132.«96 131.?06 . 180
69.537 69.530 69.627 69.524 69,616 o.noo
69.324 69.276 69.276 69.?5? 69.??P ?.?98

187.373 187.546 187.720 187.886 1PP•039 o.noo
188.336 188.512 188.637 188,7 RP lP i .938 .969
64.360 64.418 64.409 64.43? 64.447 2.433
62.186 62.386 62.621 6?.367 62.529 2.496
69.517 69.468 69.446 69.445 69.373 ?.?93
69.854 69.806 69.7SH 69.756 69.7] I; 2.284
27.104 27.030 27. on.'> 27.OHO 27.164 4 • 4 6 P
69.93? 69.929 69.946 69.934 6v.a47 2.281
69.667 69.65? 69.6UH 69.65? 69.66? 2.2P7

.039 .078 .036 .041 • 0 39 3'..3 7 0
• 0?7 .027 . 03? .036 .03? 2.764
.061 .063 . 06U .06? .069 16.310
.004 .063 -. 064 . 1 21 -.1 30 42.176

-.260 -.260 -. P60 - . - . 96 0 .670
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.0<>S .094 .003 . 09? .09? 3.328

.<?91 .933 .921 .93? .908 3.637
55.610 55.567 55.954 55.008 1.006

0.000 0.000 o.oon o.oon o.ono n.ooo
1.171 1.17ft 1.166 1.175 1.179 1.113

• Blf- .516 .5?5 .531 .516 .594
-2?44.100 -2245.900 —2237.800 -??47.Q00 —2244.600 . ??3

-31.43? —27.223 -30.)l? -32.695 -32.377 5.398
.740 .749 .749 .749 .749 .131

.00102 . 00102 .0010? .0010? .00102296.7?

.00102 . 00102 .0010? .0010? .00102384.44

.00102 . 0010? .0010? .0010? .00102 .01

.00102 . 00102 .00102 .00101 .00102 .01

.00102 . 00101 .00102 .0010? .00100 .0?

.00103 . 00103 .00102 .00103 .00102 .01

.00102 . 0010? .00102 .00101 .00101 .01

.00102 . 00103 .00102 .0010? .00102 .01

.00102 . 0010? .00101 .0010? .00100 .01

.00103 . 00103 .00104 .00101 .0010? .01

.00104 . 00105 .00106 .00103 .00105 .06
3.42ft 3.421 3.417 3.441 3.385 24.977
3.30ft 3.382 3.379 3.403 3.345 112.306
3.40ft 3.409 3.401 3.414 3.383 .200
3.36ft 3.37ft 3.368 3.37h 3.315 ,?no
-.06ft -.068 -.067 -.070 -.072
1.207 1.452 .171 3.567 1.761
.457 .457 .457 .456 .455

0.000 0.000 0.000 0.000 0.00 0
11477.679 11448.100 11420.731 11581.778 11205.037 55.850
11212.313 11182.034 11164.46? 11320.829 10940.989 251.123
11411.885 11405.358 11365.199 11490.829 11197.910 .400
11145.650 11163.537 11128.310 11231.808 10843.215 .400
-9999.155 -13448.416 -9511.9?0 -13505.339 -6637.239
14123.735 13673.749 13237.052 14746.376 15020.769
91346.259 89353.609 92875.60? 91260.453 9?9?3.76B

0.000 0.000 0.000 o.oon (J.OOO
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LABELED VERSION

TEST NO 393 !>4TE 3/ ZHl TI Mr 213.DO PAGF 0

S/N DEVICE OUTPUT VALUE STD.DEV.

13 THERMIC 3UDLE .001791 157.614 .326
14 THERMOCOUPLE .001489 156.304 .316
21 THERMOCOUPLE -.000437 147.946 .061
22 THERMOCOUPLE -.00’ 272 ’44.316 .252
23 THERMOCOUPLE .000165 157.009 . 094
24 THERMOCOUPLE .000’79 157.599 .099
30 THERMOCOUPLE .001846 15 7.852 .073
31 THERMOCOUPLE .001737 157.378 .012
49 THERMOCOUPLE .005021 371.556 .421
50 THERMOCOUPLE .000158 156.688 .064
51 THERMOCOUPLE .003379 297.695 .185
52 THERMOCOUPLE .000203 158.640 .405
57 THERMOCOUPLE -.001577 80.761 .081

5 PRESSURE CELL .016063 27.712 1.039
6 PRESSURE CELL .016989 41.465 1. 405

10 PRESSURE CELL .023386 227.619 15.493
41 PRESSURE CELL .023034 176.530 1.017
42 PRESSURE CELL .019015 ’01.748 .990
47 PRESSURE CELL .023104 189.141 .836
64 PRESSURE CELL .016234 20.676 . 108
65 PRESSURE CELL .015439 14.787 .000
48 PRESSURE CELL .020017 100.492 .320

7 D. P. CELL .034217 13.840 .081
8 D. P. CELL .007093 10.868 .001
9 0. P. CELL .021697 2.384 .020

25 D. P. CELL .043894 1.353 .018
43 D. P. CELL .016026 -.077 .000
44 0. P. CELL .021 051 2.010 .012
45 D. P. CELL .015843 .010 . 001
46 0. P. CELL .019801 -.004 .003
60 D. P. CELL .016363 .564 .023
61 D. P. CELL .018431 .446 .051
66 D. P. CELL .035435 13.301 .253
37 D. P. CELL .016528 .020 . 301
38 D. P. CELL .052095 1.984 .025
39 0. P. CELL .015944 -.003 . 302
40 D. P. CELL .015865 -.004 .003
62 D. P. CELL .015917 .883 .023
33 D. P. CELL .050159 -.014 1. 442
68 D. P. CELL .0060’ 4 -3.766 .000
69 D. P. CELL .018244 2. 074 . 353
58 R« T. D. .027347 156.838 .013
59 R. T. 0. .061827 369.883 .476
53 P. T. D. .028154 161.454 . 144
54 R. T. 0. .050371 292.019 .144
55 R. T. D. .327451 156. 897 . 013
56 R. T. 0. .027522 ’57.149 .013
11 TORQUE METER -.301100 -22.693 1. 638

1 DRAG DISC -.300178 -7137.375 1953. 577
7 DRAG DISC .000929 9516.355 495.486

26 DRAG OISC .304699 61526. 840 985.060
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12 SPFED ^ETFP .022441 -2244.100 3. 797
15 DENSITOMFTEO. .124459 61.310 .099
16 densitometer •0173R7 61.336 . 164
17 DENSITOMETER .D463RT 61.385 .530
1 8 DENSITOMETER • 025456 60.879 .295
19 DENS IT!)M£TC:R .021981 61.390 . 189
20 DENSITOMET-b. . 0 2 8 9 7 9 60.990 .313
34 DENSITOMETER .028222 59. 62 5 . 617
35 DENSITOMETER .028083 61.497 .677
36 DENSITOMETER .023790 60.800 .658
32 MAG FL3W METER .926773 8.421 . 125

GAMMA DENSITOMETER DENSITIES MIX TEE DENSITY

SUCT LEG BEAM 1 61.31 61.06
SUCT LEG BEAM 2 61.34 61 .06
SUCT LEG BEAM 3 61.38 61.06
DISCH LEG BEAM 1 60.88 61.05
DISCH LEG BEAM 2 61.39 61.05
DISCH LEG BEAM 3 60.99 61.05
AECL BEAM 1 61.50 61.06
AECL BEAM 2 60.80 61. 06
AECL BEAM 3 59.63 61.06

t: RTD TSAT PRESSURE
SUCT LEG 157.6 156.9 245.8 28.
DISCH LEG 156.3 157.1 269.4 41.
MATER ORIF 156.7 157.1 157.1 4.
STEAM ORIF 371.6 369.9 371.5 177.
H P DRUM 157.0 212.3 15.

SUCT LEG NORMALIZED HYD TOPOUE -.031
PUMP OP ILE5-L5GJ IPSII 10.9
DISCHARGE P - SUCTION P IPSII 13.8
LEG-FLANGE * F-F DP IPSI) 12.9
INJECT OUT TEMP IDEG FI 144.3
INJECT FLOM I3UT-INI ILB7HRI -5176.

MIXING TEE- SUCT LEG DISCH LEG
VELOCITY 11.2 11.1
MOMENTUM FLUX 7679.2 7502.B

THERMODYNAMIC PROPERTIES BASED DN LOOP PARAMETERS

T-SAT P-SAT SAT-DENSITY
PARAMETER- LIQ VAPOR

SUCT -TC 4.5 61.04 .01
-RTD 4.4 61.06 .01
-P 245.8 - 58.92 .07

DISCH-TC 4.3 61.07 .01
-RTD 4.4 61.05 .01
-P 269.4 - 58.24 .10
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F-EPRI TMO P-14SF PUMP P=RcOOM4NCP PROGRAM -STFAnv STATF TESTS

TEST NO 393 DATE 3/ 2/77 TIME 210.00 PAGE 1

PUMP PERFORMANCE BASED ON SUCTION LEG CONDITIONS

TFT ACTUAL CONDITIONS
POI NT ACTUAL SPEC. ACTUAL SPEC. ACTUAL INST. DATA

POINT DIFF. DIFF. DRIFT DRIFT UNCTY STD.
(AVG) /MIN /MIN DEV.

PRESSUR E< PSIA) L-5 28. 1. 0. 1.
VOL =LDHISPMI -911. 3. 27. 5.
VOID FRACTIDN

ORIF 0.000 0.000 .028 0.000
GD 0.000 0.000 .000 0.000

SPEED IRPMI L-12 -2264. 1. 5. 4.
PUMP MEAD

GDIFT! 25.5 .0 .0 .1
ORIFIFT! 25.6 . 0 .7 . 0
DP!PSI! L-7 10.9 .00 .01 .00

PUMP TORQUEIFTLB)
HYDRAULIC -9.2 1.1 2.3 1.4
FRICTION -13.5 .0 2.0 .0
SHAFT L-ll -22.7 1.1 1.2 1.4

PUMP PERFORMANCE BASED ON DISCHARGE LEG CONDITIONS

PRESSUREIPSIA! L-6 30. 41. 0. 11. 0. 1. 0. 1.
VOL FLOHISPM) -1050. -901. 53. 149. 9. 3. 9. 5.
VOID FRACTIDN

ORIF 0.000 0.000 .010 0.000 0.000 0.000 .001 0.000
GD 0.000 0.000 .000 0.000

SPFED IRPM) L-12 -2250. -2244. 65. 6. 22. 1. 5. 4.
PUMP HEAD

GDIFT! 25.5 .1 .0 .1
ORIFIFT) 25.6 .0 .0 .0
DP IPSI! L-7 10.9 .00 .01 .00

PUMP TORQUEIFTLB)
HYDRAULIC -9.2 1.1 2.3 1.4
FRICTION -13.5 .0 2.0 .0
SHAFT L-ll -22.7 1.1 1.4

CONV CONST FILE ZERO 391 03/02/77 0055
DATA REDJCfD 15.15.13. 79/06/06.

HATER OPIFICE = MAIN : STEAM ORIFICE = CLOSED
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;e-FPRI TWO PHASE -Pulp PEoFO^HANCP OROGRAM -steady state tests 

TFST >n 393 DATE 3/ 2/TT TIM^ ?10.00 PAGE 7

PUMP PERFORM AM GE BASED DM SUCTION AND DISGHAPGF LEG AVERAGE

ACTUAL CONDITIONS
ACTUAL ACTUAL INST . DATA

POINT DRIFT STD. STD.
IAVG) /MIN DEV. DEV.

PRESSUREIPSIA I L-5*6 35. 0. 0. 0.
VOL FLOWIGPM) —006. 3. 15. 5.
VOID FRACTION
TTRIF 0.000 .000 .014 .000
GD 0.000 0.030 .000 0.000

SPEED IRPM ) L-12 -2244. 1. 5. 4.
PUMP HEAD
GDIFT! 25.5 .0 .0 .0
OR,FI FT) 25.6 .0 .4 .0
DP I PSD L-7 10.9 .00 .0’ .00

PUMP TDROUEIFTLB)
HYDRAULIC -9.2 1.1 2.3 1.4
FRICTION -13.5 .0 2.0 .0
SHAFT L-ll -22.7 1.1 1.2 1.4

PUMP PERFORMANCE NORMALIZED VALUES

SUCTION DISCHARGE AV ER A GE

PUMP HEAD
GAMMA DENSITOMETER .101 .101 .101
ORIFICE .102 .102 .102

VOLUMETRIC FLOW
ORIFICE -.260 -.257 -.259
SET POINT -.300 -.300 -.300

VOID FRACTIDN IPERCENT)
ORIFICE 0.0 0.0 0.0
GAMMA DENSITOMETER 0.0 0.0 0.0
SET POINT 0.0 0.3 0.0

PUMP SPEED
ACTUAL -.499 -.499 -.499
SET POINT -.500 -.500 -.500

PUMP HYDRAULIC TORQUE
GAM DEN -.030 -.030 -.030
ORIEICES -.031 -.031 -.031

SUPERFICIAL VELOCITIES SUCT LEG DISCH LEG (ET/SEC1

WATER 11.21 11.09
STEAM 0.00 0.00
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E-EP^I TWO PHASE PUMP DEPPr)PMANCE PPOKPAM -STEADY STATF TESTS

TFST NU 3P3 DATE 3/ 2tn TIME 210.00 PAGE 3

POINT 1 POINT 2 POINT 3 0UINT 4 POINT 5

LOOP PRESSURES IPSIA)

HIGH PRES D»UM L-65 14.8 14.8 14.8 14.8 C
O

STEAM ORIFICE L-41/47 175.3 175.8 176.5 177.2 177.8
WATER ORIFICE L-42/48 4.4 4.4 4.4 4.4 4.4
SUCTION LEG L-5 26.9 27.6 28.8 26.6 28.8
SAT ORES 4.4 4.4 4.4 4.4 4.4
DISCHARGE LEG L-6 43.2 40.7 40.1 42.7 40.6
SAT PRES 4.4 4.4 4.4 4.4 4.4

LOOP TEMPERATURE IF)

SUCTION LEG-RTO L-55 156.9 156.9 156.9 156.9 156.9
SUCTION LEG-TC L-13 15?.6 157.6 157.6 157.6 157.6
SAT TEMP 244.1 245.5 248.0 243.5 248.0
DISCHARGE LES-RTD L-56 15T.2 157.2 157.1 157.1 157.1
DISCHARGE LEG-TC L-14 156.3 156.3 156.3 156.3 156.3
SAT TEMP 272.0 268.3 267.3 271.2 268.2
WATER ORIF.-RTD L-53/58 157.2 157.2 157.1 157.1 157.1
WATER DRIF.-TC L-50/52 155.8 156.7 156.7 156.7 156.6
STEAM ORIF.-RTD L-54/59 369.3 369.6 369.9 370.2 370.5
STEAM ORIF.-TC L-49/51 371.0 371.3 371.5 371.8 372.1
PUMP INJ IN-TC L-21 147.8 148.0 147.9 148.0 148.0
PUMP INJ OUT-TC L-22 143.9 144.3 144.5 144.3 144.6
HP DRUM ID-TC L-23 157.1 157.0 157.0 157.0 156.9
HP DRUM OD-TC L-24 157.7 157.7 157.6 157.6 157.5
AMBIENT-TC L-57 3 0.8 80.7 80.7 80.7 80.9
SUCTION LEG DO-TC L-30 157.9 157.9 157.9 157.9 157.7
DISCH. LEG DD-TC L-31 157.4 157.4 157.4 157.4 157.4

LOOP PRESSURE DROPS IPSII

FLOW CNTROL VLV L-60 .6 .5 .5 .6 .6
SUCT LEG-FLANGE L-61 .4 • 4 .5 .5 .5
PAC16 DP L-62 .9 .9 .9 .9 .9
ACROSS ELBOW DP L-33 .1 .9 -.9 1.8 -1.9
VOLUTE-IMP BACK L-53 -3.8 -3.8 -3.8 -3.8 -3.8
HP DRUM LEVL DP L-25 L.4 1.4 1.3 1.3 1.3
PMP FLNGE—FLNGE L-55 12.9 13.5 13.4 13.5 13.2

LOOP FLOWRATES CLBM/SEI

WATER FLOW 122.76 122.63 122.50 123.36 121 .27
STEAM FLOW D.DO 0.30 0.00 0.00 0.00
SEAL INJ IN L-9 2.59 2.59 2.57 2.59 2.60
SEAL INJ OUT L-32 1.14 1.14 1.17 1.17 1.14

PUMP SPEED!RPM) L-12 -2244. -2246. -2238. -2248. -2245.

5HACT TORQUEIFTLBI L-ll — 2 3. 2 -20.1 -22.2 -24.1 -23.9

PUMP DPIPSI) L-7 10.9 10.9 10. 9 10.9 10. 9

PC T 
UNCTY

1.37
.08
.20

1.63
0.00

.22
0.00

0.00 
2.28 
.24 

0.00 
2.30 

.18 
0.00 
2.30 
0.00 
.97 

2.43 
2. 49 
2.29 
2.28 
4. 46 
2.28 
2.29

30.37 
2.75 

16.31 
42.18 

.58 
3.33 
2. 44

1.01 
0.00 
1. 11 
.59

.2

5.4

.1
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E-EPRl rwn PH4SS PUMP PERFIRMiMCF PPnGclM -STF40Y STATF TESTS

TEST NO 39? TAT*- 3/ 2/T7 TIMr 210.30 PAGE 4

POINT 1 POINT ? “LINT 3 PuINT 4 POINT 5

LOOP SPECIFIC VOLUMFS {FT3/LP»J

MIXING TFF
SUCTION .01635 .01638 .01638 .01638 .01638
DI SC MARGE .01638 .01633 .01638 .01638 .01638

GAMMA DENSITTMFTER
SUCTION LEG

BEAM 1 L-15 .01632 .01628 .01634 .01633 .01629
BEAM 2 L-16 .01628 .01632 .01630 .01625 .01637
BEAM 3 L-17 .01636 .01624 .01638 .01641 .01607

DISCHARGE LEG
BEAM 1 L-l8 .01546 .01649 .01636 .01650 .01632
BEAM 2 L-19 .01628 .01635 .01633 .01625 .01623
BEAM 3 L-20 .0163? .01653 .01640 .01632 .01640

AECL
BEAM 1 L-35 .01637 .01634 .01623 .01641 .01597
BEAM 2 L-35 .01657 .01649 .01663 .01618 .01637
BEAM 3 L-34 .01669 .01689 .01695 .01652 .01683

FLUID VELOCITY

MIXING TFEIFT/SECI
SUCTION 11.2 11.2 11.2 11.3 U.l
DISCHARGE 11.1 11.1 11.1 11.2 11.0

MIX TEE-GAM DENIFT/SFC)
SUCTION 11.2 11.2 11.2 11.2 11.1
DISCHARGE 11.0 11.1 11.1 11.1 10.9

HI TURBINE METER (MANUF CALI
SUCT LEG L-3 -0. -0. -0. -0.
DISCH LEG L-4 -0. -0. 0. 0. 0.

LO TURBINE METER IMANUF CALI
SUCT LEG L-28 *0 • -0. -0. -0. -0.
DISCH LEG L-29 -o. -0. -0. -0. —0 .

MOMENTUM FLUX

MIXING TEEILBM/FT-SEC21
SUCTION 7713. 7694. 7675. 7783. 7530.
DISCHARGE 7535. 7515. 7503. 7608. 73 53.

MIX TEE-GAM DENILBM/ET-SEC21
SUCTION 7669. 766 5. 7638. 7722. 7525.
DISCHARGE 7490. 7502. 7479. 7548. 7287.

HI DRAG DISC (MANUF CALI
SUCT LEG L-l -6720. -9038. -6392. -9076. -4461.
DISCH LEG L-2 ’ 9492. 9189. 3896. 9910. 10095.

LO DRAG DISC (MANUF CALI
SUCT LEG L-26 61389. 60049. 62416. 61331. 62449.
DISCH LEG L-27 0. 0. 0. 0. 0.

PC T 
UNCTY

1.70 
1. 16

.01 
. 01 
.02

.01
.01
.01

.01

.01

.04

.59
.20

.20

.20

1.31
.40

.40

.40
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E-EPBI TW€ PHftSE PUMP °E° FO0 MAWc pp OGP AM -STEADY STATp TESTS

TFST NU 393 DATE 3/ 2/77 TIME 210.00 PAGE 5

PUMP PEPFOBMANCE BASED DM SUCTION LEG CONOITIONS

SET ACTUAL CONDITIONS
POINT ACTUAL SPEC. ACTUAL SPEC. ACTUAL INST. DATA

POINT DIFF. DIFF. DPIFT DRIFT UNCTY STD.
(AVS) /MIN /MIN DEV.

PRESSUR EIBAR) L-5 2. 0. 3. 0.
VOL ELOW(M3/S) -.0575 .0002 .001.7 .0003
VOID FRACTION

ORIF 0.000 0.000 .028 0. 000
GO 0.000 0.000 .000 0.000

SPFED (RPM) L-12 -226A. 1. 5. 4.
PUMP HFAD

GD(M) 7.8 .0 .0 .0
ORIF(M) 7.8 .0 .2 . 0
DP (BAR) L-7 .7 .00 .00 .00

PUMP TORQUE(NMI
HYDRAULIC -12.5 1.5 3.1 1.9
FRICTION -18.2 . 0 2.7 .0
SHAFT L-ll -30.8 1.5 i.7 1.9

PUMP PEPPORMANCE BASED ON DISCHARGE LEG CONDITIONS

PRC SSUPE(BAR) L-6 2. 3. 0. 1. 0. 0. 0. 0.
VOL FLOW(M3/S) -.0662 -.0568 .0033 .0094 .0006 .0002 .0006 .0003
VOID FRACTION

ORIF 0.000 0.000 .010 0.000 0.000 0.000 .001 0.000
GD 0.000 0. 000 .000 0.000

SPEED (RPM) L-12 -2250. —2244. 45. 6. 30. 1 . 5. 4.
PUMP HFAD

GD(M) 7.8 .0 .0 .0
ORIF(M) 7.8 .0 .0 .0
DP(BAP) L-7 .7 .00 .00 .00

PUMP TORQUE!NM)
HYDRAULIC -12.5 1.5 3.1 1.9
FRICTION -1 8.2 .0 2.7 . 0
SHAFT L—11 -30.8 1.5 1.7 1.9

CONV CONST FILE ZERO 391 03/02/77 0055
DATA REDUCED 15.15.15. 79/06/06.

HATER ORIFICE = MAIN : STFAM ORIFICE = CLOSED
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E-FPRI TWO PHISF PUMP PFBPOPf*6NCF PROGRAM -STEADY STATF TESTS

T-ST NO 393 3AT- 3/ ?/77 Tl«' RiR.GO PAG- 6

PUMP PFRPERMA^S' BASED ON SUCTION AMD DISCHARGE LEG AVGAS'

ACTUAL CONDITIONS
ACTUAL ACTUAL INST. DATA

POINT OP I FT STD. STD.
( A VG > /MI N OF V • OEV.

P0FSSUPE(BAB) L-5 +5 2. 0. 0. 0.
VOL FLOW!M3/SI -.0572 .0002 . 00 1 0 .0003
VOID FRACTION

OPI = 0.000 .000 .01 * .000
GO O.DOO 0.000 .0 00 3.000

SPEED I PPM) L-12 -2244. 1. 5. 4.
PUNP HEAD

GDI Ml 7.8 . 0 . 0 .0
ORIFfM) 7.8 .0 .1 .0
DPI BAR) 1-7 . T .00 .00 .00

PUMP TOROUFINM)
HYDRAULIC -12.5 1.5 3. 1 1.9
FRICTION -18.2 . 0 2.7 . 0
SHAFT L-ll -30. 8 1.5 1 .7 1.9

PUMP PERFORMANCE NORMALIZED VALUES

SUCTION DISCHARGE AVERAGE

PUMP HEAD
GAMMA OFNSITOMETER .101 .’01 .131
ORIFICE .10? .102 .102

VOLUMETRIC FLOW
ORIFICE -.250 -.257 -.259
SET POINT -.300 -.300 -.300

VOID CRACTION IPERCENT!
ORIFICE 0.0 0.0 0.0
GAMMA DENSITOMETER 0.0 0.0 0. 0
SET POINT 0.0 0.0 0.0

PUMP SPEED
ACTUAL -.499 -.499 -.499
SET POINT -.500 -.500 -.500

PUMP HYDRAULIC TOPOUc
GAM DEN -.030 -.030 -.030
OPIFICES -.031 -.031 -.031

SUPERFICIAL VELOCITIES SUCT LEG DISCH LEG IM/SEC!

WATER 3.42 3.3 8
STEAM 0.00 0.00
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ZE-EPM TWO PH4SE nUMP PEPT^^Mi! V E dpogRSM -STEADY ST&TE TESTS

TEST 'll 3P3 DATE 3/ 2/77 T1HF 210.30 PAGE 7

POINT 1

LOOP PRESSURES <BAR»

POINT 2 POINT 3 POINT 4 POINT 5

HIGH PRFS DRUM L-65 1.0 1.0 1.0 1.0 1.0
STEAM 0RIFi:= L-41/47 12.1 12.! 12.2 12.2 12.3
HATFR ORIFICE L-42/4R .3 .3 .3 .3 .3
SUCTION LEG L-5 I .9 1.9 2.0 ’ .8 2.0
SAT PRES .3 .3 .3 .3 .?
DISCHARGE LEG L-6 3.0 2.S 2.8 2.9 2.8
SAT PRES .3 .3 .3 .3 .3

LOOP TEMPERATURE (Cl

SUCTION LEG-RTD L-55 69.4 69.4 69.4 69.4 69.4
SUCTION LEG-TC L-l3 69.8 69.3 69.8 69.8 69.8
SAT TEMP 117.B 118.6 120.0 117.5 120.0
DISCHARGE LES-RTD L-56 69.5 69.5 69.5 69.5 69.5
DISEHARGE LEG-TC L-14 69.0 69. 1 69. 1 69.1 69.1
SAT TEMP 133.3 131.3 130.7 132.9 131.2
HATER ORIF.-RTO L-53/5B 69.5 69.5 69.5 69.5 69.5
HATER ORIF.-TC L-50/52 69.3 69.3 69.3 69.3 69.2
STEAM OPIP.-RTO L-54/59 187.4 187.5 187.7 197.9 188.0
STEAM ORIF.-TC L-49/51 188.3 188. 5 188.6 188.8 188.9
PUMP INJ IN-TC L-21 64.4 64.4 64.4 64.4 64.4
PUMP INJ OUT-TC L—22 62.2 62.4 62.5 62.4 62.5
HP DRUM ID-TC L-23 69.5 69.5 69.4 69.4 69.4
HP DRUM OD-TC L-24 69.9 69.8 69.8 69.8 69.7
AMBIENT-TC L-57 27.1 27.0 27.1 27.1 27.2
SUCTION LEG D3-TC L-30 69.o 69.9 69.9 69.9 69.8
DISCH. LEG DD-TC L-31 69.7 69.7 69.6 69.7 69.7

LOOP PRESSURE DROPS (BARI

FLOH CNTPC1L VLV L-5 0 .0 .0 .0 .0 .0
SUCT LEG-FLANSE L-61 .0 .0 .0 .0 .0
PAC15 DP L—62 .1 .1 .1 .1 .1
ACROSS ELBOW DP L-33 .0 -.1 .1 -.1
VOLUTE-IMP BACK l-SB -.3 — . 3 —• 3 -. 3 -.3
HP DRUM LEVL DP L-25 .1 .1 .1 .1 .1
PMP FLNGE—FLNGE L-66 .9 .9 .9 .9 .9

LOOP RLDHRATES (KG/SEC 1

WATE° FLOH 55.69 55.61 55.57 55.95 55.01
STEAM FLOH 0.00 0.00 0.00 0.00 0.00
SEAL INJ IN L—9 1.17 1.18 1.17 1.18 1.18
SEAL INJ OUT L-32 .52 .5? .53 .53 .52

PUMP SPEFr'(R JMI L-l 2 -■>744, -2246. -2238. -2246. -2245.

SHAFT TORQUE(NM) L-ll -31.4 -27.2 -30. 1 -32.7 -32.4

PUMP D°(BAR) L-7 .7 .7 .7 .7 .7

PET
UNC.TY

1.37
.06
.20

1.63
0.00
.22

0.00

0.00
2.28.2*
0.00 
2.30 
.16 

0.00 
2.30 
0.00 
.97 

2. A? 
2. 49 
2. 29
2.28 
4.46
2.28
2.29

30.37
2.75

16.31
42.18

.58
3.33
2.44

1. 01 
0.00 
1.11 

• 55

.2

5.4

.1
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F-5PBI TWO PHiSc °!JMP acozn-M\^cc Opor-OAM -STCAPY ST ATc Tr ST S

TEST N!0 393 DATE 3/ 2/77 TI«C 710.0C! PAGE p,

pntNT 1 9QTNT 2 TINT 3 POINT 4 PDINT 5

l OOP SPECIFIC VOLUMES (M3/KS)

MIXING T^c
SUCTION .0010? . 00102 .00102 .00102 .3310?
DISCHARGE .00102 .00102 .00102 .00102 .30102

GAMMA OcNSITOMETFP
SUCTION LFG

BEAM 1 L-l5 .00102 .00102 .0010? .00102 .0 31 0?
BEAM 2 L-16 .00102 .00102 .00102 .00131 .3010?
BEAM 3 L-l7 .00'0? .0010' .00102 .03102 .00' 00

DISCHARGE LEG
BEAM 1 L-l3 .00103 .00103 .00102 .30103 .00102
BEAM ? L-l9 .00’0? .00102 .00102 .00101 .00101
BEAM 3 L-?0 .00102 .00103 .30102 .00102 .0 01 02

AFCL
BEAM 1 L-35 .00102 .00102 .00101 .00102 .00100
BEAM 2 L-36 .00103 .00103 .00104 .30101 .00102
BEAM 3 1-34 .00104 .00105 .00106 .00103 .00105

FLUID VELOCITY

MIXING TEE!M/SEC I
SUCTION 3.4 3.4 3.4 3.4 3.4
DISCHARGE 3.4 3.4 3.4 3.4 3.3

MIX TEE-GAM DENIM/SECI
SUCTION 3.4 3.4 3.4 3 .4 3.4
DISCHARGE 3.4 3.4 3.4 3.4 3.3

HI TURBINE METER IMANU= CAL)
SUCT LEG L-3 -0, -0. -0. -0. -0.
DISCH LEG L-4 -l)* -0. 0. 0. 0.

LO TURBINE METER (MANUF CAL)
SUCT LEG L-28 -0. -0. -0. -0. -0.
DISCH LEG L-29 -0. -0. -0. -0. -0.

MOMENTUM FLUX

MIXING TEE KG/M-SEC2)
SUCTION 11473. 11448. 11421. 11582. 11205.
DISCHARGE 11212. 11182. 11164. 11321. 10941.

MIX TEE-GAM DEN(KG/M-SEC2)
SUCTION 1)412. 11405. 11365. 11491. 11198.
DISCHARGE 11146. 11164. 11128. 11232. 1 0843.

HI DRAG DISC IMANUC CAL)
SUCT LEG l-l -9999. -13448. -9512. -13505. -6637.
DISCH LEG L-2 14124. 13674. 13237. 14746. 15021.

LO DRAG DISC (MANUF CALI
SUCT LFG L-26 91346. 89354. 92876. 91260. 92924.
DISCH LEG L-27 0. 0. 0. 0. 0.

PTT
UMCTY

1.70
1. U

.0’

.01

.0?

. 01 
.01 
.01

.01. 01

.04

. 59

.?0

.20

\. 31 
.40

.40

.40
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Appendix 3.3E

SAMPLE OUTPUT FROM PSSR CODE, FORWARD VERSION

3.3E-1
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RFVIFW OF STFSOV STATF OAT * FOR
CF/FPRI PUMP TFSTS

(FORWAPO FLOW)

INPUT DATA—

TEST NO. 856 OATF 9/P0/77 
SET POINT OATA=

PBS FLWS SPOS
PSIA GPM - PPM

70.00000 4400.00000 4450.00000
HEAS.POINT OATA=

PRSM FLWM(l) FLWM(2)
78.81700 4397.77800

DPPMP(I).FROM NORM SUCT TO NORM OISCH 
-23.14800 -24.84000 -21.58600

NORM DISCH ♦ SUCT LEG PRES(PSIA).POWN(I). 
51.57400 50.05400 49.49300
79.47000 76.80600 78.28900

PUMP OP(NORM SUCT-NORM OISCH).PMOPIO(I) 
-15.04900 -13.08700 -13.97000

SUCT TEST SECT-NORM INLFT DP. DPUPTIN(I) 
3.85900 3.18500 3.73500

SP.VOL MIXING TEE.NORM SUCT (CFT/LRM).SVM 
.01655 .01655 .01656

SP.VOL MIXING TEE.NORM OISCH.SVMXON(I) 
.01655 .01656 .01656

SP.VOL AT NORM SUCT .FROM GD2. SVGDIIPAII) 
.01611 .01613

SP.VOL AT NORM DISCH.FROM GD2.

ALPS

0.00000

.01655
VELOCITY MIXING 

53.01100 
VELOCITY MIXING 

53.03800
SEAL

.01666

.01604 
SVGDONA(I) 

.01666

54.20200 53.03600
TEE.NORM DISCH,VMXDN(I) 

54.22500 53.05500
INJ OUT FLOW RATE(PPS).SEALOT(I)
1.13600 1.15800 1.19100

SEAL INJ IN FLOW RATE(PPS).SFALIN(I)
1.37600 1.35000 1.35O00

TOT WATER FLOW RATE IN LOOP(PPS).TOTWTR( 
579.65900 592.63600 579.82600

TOT STM FLOW RATE IN LOOP(PPS)•TOTSTM(I)
0.00000 0.00000

AECL DP MEASUREMENTS
-.05600 -.05100

PUMP TORQUE AND HEAD DATA
PHYTRQ
(FTLB)
145.60000

P5HTR0
(FTLR)

169.22600

0.OODOO

-.04900

PH(1)
(FT)

-54.28000

SPDM ALFM(l)
4422.48000 0.00000

-22.81900 -24.78400
PUPS(I)

54.17100 48.51100
80.14200 79.37800

-11.89300 -13.35100

3.76400 3.58500
IXUP(I)

.01656 .01656

.01656 .01656

.01603 .01608

.01658 .01652
.VMXUP(I)

53.10500 57.26400

53.12700 57.28400

1.15500 1.17400

1.34100 1.34200
)

580.53900 625.94500

0.00000 0.00000

-.04600 -.05200

PH (2) 
(FT)

-55.87000

NOTE.........FOP THE VAPIARLES WITH DFMFNSION LENGTH 2. 1-REFERS TO GD Ml
2-REFERS TO ORIE

ALFM(2)

0.00000

0.00000

0.00000
0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000
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WFVTEW OF STFAOY FTATF OATft FOP
CF/PPPT PUMP TFSTS

(FOPWAPO FLOW)

TEST NO. «S6 OATF Q/?n/77
OP.PARAMETERS P(PSIA) ALF NU ALN Nll/ALN

SET POINT 
MEAS.POINT

70.0 0.000 1.257 .989 1.271

GD 78.8 0.000 .983
ORIF 78.8 0.000 1.257 .983 1.279

POINT NO. 
PUMP DP LG-LG.PSI

1 2 3 4 5

PER DP SENSOR -23.148 -24.840 -21.586 -22.819 -24.784
PER P(DIS)-P(SUC) -27.896 -26.75? -28.796 -25.971 -30.867

PUMP DP(IN-OUT) -15.049 -13.087 -13.970 -11.893 -13.351
DP(IN-OUT)-DP(LL) 8.099 11.753 7.616 10.926 11.433
DP MEA(SUC.LG-IN) 3.859 3.185 3.736 3.764 3.585

CALC.DP(SUC.LG—IN)•.•13.177 FOP K-SUCT= .6PO 
CALC.DP(OUT-DIS.LG)...= P.P67 FOR k-DISCH= .ISO

K-SUCT FROM MEAS.DP(SUC.LG-IN).... = .190
K—DISCH FROM MEAS.DP(IN-OUT)-DP(SUC.LG-IN)-DP ILL>= .332

SEAL INJ FLOW OUT LESS THAN IN—(UNDESIRABLE) BY -.032 PERCENT 

AECL DP -.0A6MAX TO -.056MIN

NORMALIZED TEST
PARAMETER ORIF(OR GD)

H(HEAD) -.222( - .215)

BTAH(HYD.TRQ) .488 ( .481)
BTAS(SHAFT TRO) .5671 .559)

HOMOL.
RATIOS

TEST 
ORIF(OR GD)

NU/ALN 1.279( )

ALN/NU .7821 )

H/ALN2 -.230( - .223)
H/NU2 -.140( - .136)

BTAH/ALN2 .505 ( .498)
BTAH/NU2 .3091 .305)

ALN/NU

• 7B7

. 7ft2

A VF

23.435
28.056
13.470
9.965
3.626
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NORMALIZED TOTAL*51ATIC HEADS USING LOCAL DENSITIES

REVIEW OF STEADY STATE DATA FOR
CE/FPRI PUMP TESTS

(FORWARD FLOW)

LFG TO LEG FLNG TO FLNG
ORIF (OR GD ) ORIF (OR GO )

HT -.21«( -.184) -.123( - .091)

HS -.222( -.199) -.127( - .106)

HOMOLOGOUS PATIOS RASED ON TOT ♦ ST AT HEADS

HT/ALN2 -.225( -.191) -.128( - .094)

HT/NU2 -•138( -.117) —.057( - .057)

HS/ALN2 -.2291 -.206) -.1321 - .109)

HS/NU2 —.140( -.126) -.081( - .067)

EFFICIENCIES (PUMPING DISSIPATION)

MECHANICAL HYDRAULIC TOTAL
06.04 -48.16{ -47.39) -41.44( -40.77)
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Appendix 3.3F 

SUMMARY TABLE CODE LISTING

3.3F-1





1

5

10

15

20

25

30

35

40

45

50

55

PROGRAM TABLST 76/76 0PT=1 FIN 4.5*414 02/07/79 13.14.33S

PROGRAM TARLST(INPUT«OUTPUT*TAPE5=INPUT♦TAPE6=OUTPUT*TAPE20> TABLST
DIMENSION DATE(3) TABLST
REWIND 20 TABLST
IL1NE=0 TABLST
IPAGE=0 TABLST

500 READ(20*7001)NT* DATE* TYPE.MPRM.ALFM.DPPMP* PMDPIO. DPUPTIN. TABLST
1 NUM* ALNM*RAT1M*0BRAT1M* PNH. BTA2* 0ELT2* TABLST
2 ZTA2,EPS2 . PSI2.DENUP TABLST

O-0ELT2 = H/ALN2 *ZTA2= H/NU2 .EPS2 *B/ALN2 * PSI2 «B/NU2 TABLST
IF(EOF(20))501*502 TABLST

502 CONTINUE TABLST
IF(ILINE.EQ.54) ILINE=0 TABLST
ILINE= ILINE♦1 TABLST
IF(ILINE.EQ.1) IPAGE=IPAGE*1 TABLST
IF(ILINE.EQ.1) WRITE(6*5001)IPAGE TABLST
IF(ILINE.EQ.1) WRITE(6*5000) TABLST

5000 FORMAT(1H * *TEST** TABLST
1 2X»* DATE TVP PRES VOID DP DP DP N TABLST
2U ALN NU/ALN ALN/NU NORMALIZED H/ALN2 H/NU2 B/ALN2 B/NU2 TABLST 
3**IX♦•DENSITY*. TABLST
4 /1X.18X.* PSIA FRAC (LL) (FF) (TS-NS)*.31X.*H HYTRQtB*. TABLST 
530X.*UPSTRM*/) TABLST

5001-FORMAT(1H1**CE/EPRI TWO PHASE PUMP STEADY STATE TESTS*.10X* TABLST
i_ *SUMMARV TABLE*.55X.*PAGE—*»I3./) WX78355

7001 FORMAT(IX.14*312*A3«AS.15(A7)) TABLST
IF (ILINE.EQ.6)601.602 WK7B355

601 WRITE(6*7030) WK78355
7030 FORMAT(/) WK78355

ILINE * ILINE ♦ 2 WK78355
60 TO 650 WK78355

602 IF(ILINE.EQ.13)601*603 WK7B355
603 IFdLINE.EO.20)601*604 WK78355
604 IF(ILINE.£0.27)601.605 WK78355
605 IF(ILINE.£0.34)601*606 WK78355
606 IFdLINE.£0.41)601*607 WK78355
607 IFdLINE.£0.48)601*650 WK78355
650 CONTINUE WK78355

.WRITE(6.7002)NT.DATE.TYPE.MPRM.ALFM.DPPMP.PMDPIO.DPUPTIN. TABLST
1 NUM*ALNM.RAT1M.OBRAT1M.PNH. BTA2.DELT2* TABLST
2 ZTA2.EPS2* PSI2.DENUP TABLST

7002 FORMAT(1X»I4.1X.2(I2.*/*)* 12*IX*A3*IX *A5.A7.1X.3A7.2X. TABLST
1 11(A7)) TABLST
60 TO 500 TABLST

501 CONTINUE TABLST
IPAGE= IPAGE*1 TABLST
IF(ILINE.LT.20) GO TO 7006 TABLST
WRITE(6,7003)IPAGE TABLST

7003 FORMAT(1H1.111X* *PAGE—*.I3,/) TABLST
7006 WRITE(6.7005 ) TABLST
7005 FORMAT (60X.*NOTES*/59X.*-----------*// TABLST

1 39X,*DP(LL)......... LEG TO LEG PRESSURE RISE.PSI*// WK78355
2 39X.*DP(FF)......... FLANGE TO FLANGE PRESSURE RISE.PSI*// WK78355
339X.*0P(TS-NS)..FOR FWD FLOW.PRESSURE DROP IS FROM SUCTION LEG*/ TABLST
439X*• TO SUCTION FLANGE. FOR REV FLOW. THE PRESSURE*/ WK78355
539X.* DROP IS FROM SUCTION FLANGE TO SUCTION LEG.PSI*// WK78355
6 39X**NU..................NORMALIZED VOLUME FLOW RATE (TEST/RATEO)*/ WK78355
6/ WK78355

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24 

1
26

2
3
4
5
6
7
8 
9

10
11
12
13
27
28
29
30
31
32
33
34
35
36
37
38
39
14
15 
42
16
17
18 
19

PAGE 1
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60

65

70

75

80

PROGRAM TABLST 76/7* OPT = l KTN 4.5*Al*t

7 39X.OALN.................NORMALIZED PUMP SPEED<TEST/RATEO>» //
R 39X.eH .................. NORMALIZED LEG TO LEG PUMP HEAD(TEST/RATED
9) «//
1 39X,*B....................DENSITY CORRECTED NORMALIZED HYDRAULIC*/
2 39X.* TOROUE((HYD TRO/RATEO).(62.3>.(AVE SPEC VO
3L> > »/>

WRITE(6.7020 >
7020 FORMAT(39X.*DENS1TY UPSTRM...FOR EwO FLOW IT IS THE SUCTION LEG VA 

1LUE*/39X.* FOR REV FLOW IT IS THE DISCHARGE LEG VA
2LUE.LBM/CFT*/)
WRITE(6,7007)

7007 FORMAT<39X.*RATED FLOW RATE. GPM , 3500*/
1 39X»“RATED SPEED • RPM . 4500*/
2 39X*RAT£D TORQUE* FT-LB. 308 «/
3 39X*“RATED HEAD * FT * 252 »/
4 39X**AVE SPEC VOL*CFT/LBM . AVERAGE OF UPSTREAM AND DOWNST 
5REAM SPEC VOLS*/
6 39X**V0ID FRAC AND SPEC VOLS ARE BASED ON ORIFICE MEASUREME
7NTS*>

WRITE(6*7008)
7008 FORMAT(IX,“...THIS SUMMARY TABLE IS BASED ON ANALYSIS OF REDUCED D 

1ATA BY PSSR PROGRAMS PSSRFORWARD AND PSSRREVERSE...*>
503 STOP 

END

/07/79 13.14.33*

WK7B355 20
WK78355 21
TABLST 48
TABLST 49
TABLST 50
TABLST 51
TABLST 52
TABLST 53
TABLST 54
TABLST 55
TABLST 56
TABLST 57
TABLST 58
TABLST 59
TABLST 60
TABLST 61
TABLST 62
TABLST 63
TABLST 64
TABLST 65
WK78355 22
WK78355 23
TABLST 69
TABLST 70

PAGE 2

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES 
70 TABLST 1

VARIABLES SN TYPE RELOCATION
560 ALFM REAL REFS 38 DEFINED 6
565 ALNM REAL REFS 38 DEFINED 6
571 fTA2 REAL REFS 38 DEFINED 6
577 ,®*te REAL ARRAY REFS 2 38 DEFINED 6
572 DELT2 REAL REFS 38 DEFINED 6
576 DENUP REAL REFS 38 DEFINED 6
561 DPPMP REAL REFS 38 DEFINED 6
563 DPUPTIN REAL REFS 38 DEFINED 6
574 EPS2 REAL REFS 38 DEFINED 6
553 ILINE INTEGER REFS 12 13 14 15 16

31 32 33 34 35 36
DEFINED 4 12 13 29

554 IPAGE ‘ INTEGER REFS 14 15 45 47 DEFINED
45

557 MPRM INTEGER REFS 38 DEFINED 6
555 NT INTEGER REFS 38 DEFINED 6
564 NUM INTEGER REFS 38 DEFINED 6
567 OBRAT1M REAL REFS 38 DEFINED 6
562 PMDPIO REAL REFS 38 DEFINED 6
570 PNH REAL REFS 38 DEFINED 6
575 PSI2 REAL REFS 38 DEFINED 6
566 RAT 1M real REFS 38 DEFINED 6

29

14

330502



PROGRAM TABLST 76/76 OPT=l

VARIABLES SN TYPE
556 TYPE REAL
573 ZTA2 REAL

FILE NAMES MODE
0 INPUT

20 OUTPUT
40 TAPE20 FMT

0 TAPE5
20 TAPE6 FMT

EXTERNALS TYPE ARGS
EOF REAL 1

STATEMENT LABELS DEF
75 500

142 501
0 502 INACTIVE
0 503 INACTIVE

121 601
125 602

0 603 INACTIVE
0 604 INACTIVE
0 605 INACTIVE
0 606 INACTIVE
0 607 INACTIVE

137 650
221 5000 FMT
252 5001 FMT
264 7001 FMT
323 7002 FMT
335 7003 FMT
344 7005 FMT
147 7006
473 7007 FMT
534 7008 FMT
450 7020 FMT
273 7030 FMT

RELOCATION
REFS 38
REFS 38

READS 6 MOTION

WRITES 15 16
77

REFERENCES
10

LINE REFERENCES
6 43

44 10
11 10
80
27 26 31 32
31 26
32 31
33 32
34 33
35 34
36 35
37 30 36
17 16
23 15
25 6
41 38
48 47
50 49
49 46
69 68
78 77
65 64
28 27

STATISTICS
PROGRAM LENGTH S2IB 337
BUFFER LENGTH 61B 49

DEFINED 6
DEFINED 6

FTN 4.5*414 02/07/79 13.14.33S PAGE 3

3

27 38 47 49 64 68

33 34 35 36
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4.1 INTRODUCTION

This section details the processing methods used with the transient test data.

Two types of data acquisition systems were used to record transient test data. 

The primary system used was a 40 channel FM multiplex recording system. This 

system recorded data continuously which was necessary for accurately recording 

the transient events. The data scanner system, which was used to record data 

during steady-state testing, was used as a backup for transient testing and 

allowed preliminary analysis of the blowdown to be made while the FM data was

being processed. Final analysis of most parameters was based on the FM system

data due to the better resolution of parameter values obtainable from this 

source. It was necessary to digitize the raw FM data for input into the Tran­

sient Data Reduction (TDR) program. The digitized raw data plus the appropriate

calibration constant files provided the necessary input into the TDR program

which converted the raw data into selected parameters in engineering units. The 

output of the TDR program was then used as input to an experimental plot program 

to generate machine plots for desired parameters.

Discussion of the various computer codes and outputs mentioned above are in­

cluded in the following subsections.

4.2 FM SYSTEM TRANSIENT DATA REDUCTION PROCESS

4.2.1 Data Reduction Process Description

The process employed in the reduction of transient data collected by the FM 

system is shown in Figure 4.2-1 using graphic symbols to represent data storage 

devices, data processing codes, and data display devices. To maintain the 

identity of the data as it is transferred into the various forms, the following 

indexing information is necessary:

a. Instrument Location Number (ILN), and

b. FM Channel Number (FCN).

The instrument location number identifies the physical location of a measuring 

device, as given in the Piping and Instrumentation Diagram (P&ID) for the test 

facility (See Figure 4.2-2). The FM channel number indicates the channel of 

the FM Multiplex Recording System to which a particular instrument was con­

nected, and this can be found in the Instrumentation List. A sample Instru-
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Figure 4.2

(See Page 3-3).

2. Piping and Instrumentation Diagram
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mentation List is provided in Table 4.2-1. Instrumentation Lists for all 

transient tests are provided Appendix 4.2A. The correlation between the ILN and 

FCN is also contained in the Instrumentation List.

Changes to the instrument location numbers occurred infrequently and were 

recorded by revising the P&ID. Changes to the FM channel numbers were much more 

common (from test to test) and occurred when additional blowdown instrumentation 

was provided and/or when a particular instrument assigned to a FM channel was 

not operational. These changes are reflected in the Instrumentation List for 

each blowdown test. The FM channel numbers are used as the master indexes to 

tie together the Instrumentation List, the Conversion Constant Data File, the 

FM-Multiplex Recording System, the Transient Data Reduction Program (TDR), and 

the Output.

The data reduction sequence as shown in Figure 4.2-1 involves the following 

steps.

1. Digitization of the analog FM data at prescribed sampling frequencies (200 
samples/ sec and 20 samples/sec), which results in the creation of the 
Digitized Raw Data File.

2. Creation of the Time Step Schedule File containing the desired schedule of 
calculation intervals. A maximum of 5000 time values can be employed to 
process transient data.

3. Creation of the Conversion Constant Data File which contains the conversion 
constants for the instruments employed in the blowdown test.

4. Using these files as input, the Transient Data Reduction Program (TDR) 
converts the raw data into selected parameters in engineering units.

5. The output of the data reduction program can be obtained as hard copy 
printout, microfilm or microfiche, and/or stored as a data file for later 
use in plotting.

6. The plot data file can be employed in conjunction with the experimental 
data plot program described in Appendix 4.2fi to generate machine plots of 
desired parameters.

The above process, made up of the components as shown in Figure 4.2-1, enable 

the raw transient test data acquired by the FM-Multiplex System during the 

blowdown tests to be converted into useful operating and performance parameters 

in an orderly fashion.
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1

2

3

4

5

6

7

7A

8

8A

9

10

n

12

13

TABLE 4.2-1

TWO PHASE PUMP PERFORMANCE PROGRAM 
SAMPLE INSTRUMENTATION LIST

Instrument
Location

Number
FM

Number Description Ranqe

L-l F-2 Pump Suction Drag Disc 0-600,000#/ft-sec

L-2 F-3 Pump Discharge Drag Disc 0-600,000#/ft-sec

L-3 F-4 Pump Suction Turbine Meter 0-300 ft/sec

L-4 F-5 Pump Discharge Turbine Meter 0-300 ft/sec

L-5 F-6 Pump Suction Pressure Cell 0-1500 psi

L-6 F-7 Pump Discharge Pressure Cell 0-1500 psi

L-7H F-8 Pump D/P Cell (Hi) (Leg-to-leg) 0-500 psid (BLH)

L-7H Pump D/P Cell (Hi) (Leg-to-leg) -100 to +200 psid

L-7L F-9 Pump D/P Cell (Lo) (Leg-to-leg) 0-200 psid (BLH)

L-7L Pump D/P Cell (Lo) (Leg-to-leg) -8 to +16 psid

L-9 F-22 Pump Inlet Injection D/P Cell 0-25 psid

L-10 Pump Inlet Injection Pressure Cell 0-1500 psid

L-ll F-12 Pump Torque Meter 0-1200 ft-lbs

L-12 F-13 Pump Speed Meter 0-10,000 RPM

L-l 3 F-14 Pump Suction Thermocouple 0-600°F



TABLE 4.2-1

TWO PHASE PUMP PERFORMANCE PROGRAM 
SAMPLE INSTRUMENTATION LIST

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

14 L-14 F-15 Pump Discharge Thermocouple 0-600°F

15 L-l 5 F-16 Pump Suction Densitometer, Lower
Beam 1

0-62.4 Ib/ft

16 L-16 F-17 Pump Suction Densitometer, Center
Beam 2

0-62.4 lb/ft

17 L-l 7 F-18 Pump Suction Densitometer, Upper
Beam 3

0-62.4 lb/ft

18 L-18 F-19 Pump Discharge Densitometer, Lower
8eam 1

0-62.4 lb/ft

19 L-l 9 F-20 Pump Discharge Densitometer Center
Beam 2

0-62.4 Ib/ft

20 L-20 F-21 Pump Discharge Densitometer, Upper
Beam 3

0-62.4 Ib/ft

21 L-21 Pump Inlet Injection Flow Thermo­
couple

0-600°F

22 L-22 Pump Outlet Injection Flow
Thermocouple

0-600°F

23 L-23 High Pressure Drum ID Thermocouple 0-800°F

24 L-24 High Pressure Drum 0D Thermocouple 0-800°F



25

26

27

28

29

30

31

32

33

34

35

36

37

38

TABLE 4.2-1 (Cont'd.)

TWO PHASE PUMP PERFORMANCE PROGRAM 
SAMPLE INSTRUMENTATION LIST

Instrument
Location

Number
FM

Number Description Range

L-25 High Pressure Water Level D/P Cell 0-2.5 psid

L-26 F-27 Pump Suction Drag Disc 0-l,000,000#/ft-sec2

L-27 F-28 Pump Discharge Drag Disc 0-l,000,000#/ft-sec2

L-28 F-10 Pump Suction Turbine Meter 0-300 ft/sec

L-29 F-23 Pump Discharge Turbine Meter 0-300 ft/sec

L-30 F-31 Pump Suction DD Thermocouple 0-600°F

L-31 F-32 Pump Discharge DD Thermocouple 0-600°F

L-32 F-33 Pump Injection Outlet FLow 
(Magn. F.M.)

0-100 GPM

L-33 Pump Suction D.P BLH (Inlet/
Across Pipe - 90°)

0 + inches H20

L-34 F-35 AECL Densitometer, Outer Beam 3 0-62.4 Ib/ft3

L-35 F-36 AECL Densitometer, Inner Beam 1 0-62.4 Ib/ft3

L-36 F-37 AECL Densitometer, Center Beam 2 0-62.4 Ib/ft3

L-37L Main Steam Orifice DP Cell (Lo) 0-3.5 psid

L-38L F-ll Main Water Orifice DP Cell (Lo) 0-3.5 psid



39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

TABLE 4.2-1 (Cont'd.)

TWO PHASE PUMP PERFORMANCE PROGRAM 
SAMPLE INSTRUMENTATION LIST

Instrument
Location

Number
FM

Number Description Ranqe

L-39L Bypass Steam Orifice DP Cell (lo) 0-3.5 psid

L-40L Bypass Water Orifice DP Cell (lo) 0-3.5 psid

L-41 Main Steam Orifice Pressure Cell 0-1500 psi

L-42 F-25 Main Water Orifice Pressure Cell 0-1500 psi

L-37H Main Steam Orifice DP Cell (Hi) 0-25 psid

L-38M Main Water Orifice DP Cell (Hi) 0-25 psid

L-39H Bypass Steam Orifice DP Cell (Hi) 0-25 psid

L-40H Bypass Water Orifice DP Cell (Hi) 0-25 psid

L-47 Bypass Steam Orifice Pressure Cell 0-1500 psi

L-48 Bypass Water Orifice Pressure Cell 0-1500 psi

L-49 Bypass Water Orifice Pressure Cell 0-1500 psi

L-50 F-34 Main Water Orifice Thermocouple 0-600°F

L-51 Bypass Steam Orifice Thermocouple 0-600°F

L-52 Bypass Water Orifice Thermocouple 0-600°F

L-53 Bypass Water Orifice RTD 0-600°F



TABLE 4.2-1 (Cont’d.)

TWO PHASE PUMP PERFORMANCE PROGRAM 
SAMPLE INSTRUMENTATION LIST

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Ranqe

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 L-62 Pac-16 A Cell 0-200 psid

63 Not Used

64 L-64 F-29 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 F-30 H.P. Drum Pressure Cell 0-1500 psi

66 L-66 F-39 Pump Flange to Flange DP Cell -100 to +200 psid

67 F-26 Blowdown Sequence Indicator

68 L-68 Pump Impeller (Front-to-Back) D/P 0-25 psid

69 L-38H F-38 Main Water Orifice D/P 0-100 psid



Digitization of the FM analog data involved reproducing the recorded FM signals 

pnd demodulating them to recover the associated voltages. The demodulation 

frequency limits the voltage output with low pass filters to a range of 0-300 

HjZ. These frequency limited voltages are then converted, using successive 

approximation techniques, to discrete digital values and written in formatted 

records to a digital seven track magnetic tape for subsequent calibration. 

Calibration was accomplished using a FORTRAN Program (Appendix 4.2B) on the 

Control Data 7600 Computer. The seven track digital tape was read by the 

program and a three level sort was entered. The output of these sorting routines 

was a single file which had a complete time history for each channel arranged in 

sequential order. Calibration was performed based on a slope intercept calcu­

lation using the zero and full scale portion of the time history. The full 

scale deviation voltage was a function of the voltage controlled oscillator 

(VC0) power supply. Each analog input to the FM system was connected to a 

separate VC0. Every ten VCD's had their own power supply resulting in four 

different full scale deviation voltages. These voltages were inputs to the 

program and applied as full scale voltages to the appropriate channels. Upon 

completion, a nine track tape was generated for both the 200 and 20 samples/sec 

rates for input to the Transient Data Reduction (TDR) program.

Details on the FM data acquisition system are provided in Volume VII, Test 

Facility Description.

The Transient Data Reduction program required a special conversion constant file 

which differed from the conversion constant file used by the Steady-State Data 

Reduction program. A separate conversion constant file was created for each 

transient. Files of all 16 transient tests appear in Appendix 4.2H A line- 

by-line description of a typical file (Figure 4.2-3) is given in Table 4.2-2. 

These files refer only to instruments connected to the FM data acquisition 

system, For example, four thermocouples; L-13 (Suction), L-14 (Discharge), L- 

30 (Suction drag disc), and L-31 (Discharge drag disc) were included as FM 

instruments and are listed on line 100. In contrast, among the steady-state 

instruments were 13 thermocouples, including the four mentioned above.

Each FM instrument is given a file number for use within the transient conver­

sion constant file. File numbers are listed for each instrument type in lines 

100 to 180. These file numbers specify the order in which the instrument con­

version constants are arranged beginning with 1 on line 250/260, and continuing
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CALI156

100= 5 13 14 30 31 33
110= 5 5 6 24 28 29
120= 6 7 8 21 38 37 10
130= 1 1.1
140= 4 l 2 26 27
150 = 4 4 3 9 22
1 60= 1 12
170= 9 15 16 17 18 19 20 34 35 36
180= 1 32
190= 16 8 9 10 ll
200= 14. 504 15.966 15.594 16.063 15.468
21 0= 50.245 49.798 15.961 38.308 16,160 15.829
220 = 0.000
230= 0,000 !0.000 0.000 0.000
240= 0,000 0,000 0.000 0.000
250= 0,003
260= 16.044
270= , 559 088E ♦•04 .609773F + 04 .919017F-03 • 000000F + 03
2 80= . OOOOOOFf00 .0000009+00 .506167F+04
290= «l38397F +05 .645779F*04 -.259157F-02 .000000E+ 00
? 00= .oronooFfOO .OOOOOOF +00 .834928F+04
31 0= • OOOOOOF<-00 . OOOOOOF +00 .584328F+01 ■ 000000 E+03
? 20 = .00O0Q0F+30 .OOOOOOF +00 .302208E + 01
330= ,OOOOOOFtOO .OOOOOOF +00 .493782F+01 • OOOOOOE + 00
340= , OOOOOOF 00 .OOOOOOE +00 .552455E+ 01
350= . 600000F + 0 l 23 89f55Ff 00 ,231508F«-02 • 267766E- 02
3 60= 0. 0. ,45 OOOOE+OO
3 70 = .600000F f0 1 -.537l39E-0i .233839E + 02 .136798E-02
380= 0. 0. .900030 F-01
390= **• 975 OOOF + 01 .301437F-01 . 124863F + 02 -•275905E-04
400= .3i4705c-05 .lOOOOOP+OI .30 7500F+00
410= 975OOOE f0 1 .257486F-01 .499235E1-01 .171706E-04
*20= .151235F-04 • 130300 E +01 .075000E + 00
43 0= ,OOOOOOE +00 .OOOOOOF + OO .467682E401 .OOOOOOE+OO
440 = •OOOOOOF♦OO .OOOOOOF +00 .5873B4E + 01
450= .OOOOOOE+OQ 255897E-02 .547839E-01 -.468086E-06
460= .637 73 5F- 06 .lQOQOOE +01 .404250E-Q2
470= 0. •!19542F+03 .452000E+00 0.
480= 0. 0, ,819800E+00
490= 0. .100000P+03 0. .1OOOOOF +01
500= o. 0. ,5 00000E+01
510= 0. 0. 0. 0.
520= 0. 0. .200000 E+01
530= 0. 0. 0, 0.
540= 0. 0. .200000 F + 01

Figure 4.2-3. Typical Transient Conversion Constant File
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550= 
560» 
570= 
580 = 
590* 
600= 
610* 
62 0* 
630=
6 40* 

650= 
660= 
670= 
68 0* 

690= 
700= 
710* 
720= 
73 0= 
740= 
750= 
760= 
770=
7 8 0* 
79 0=
8 00* 

R10= 
820 = 
830= 
840= 
850= 
860= 
870 = 
880= 
8 90= 
900= 
a 10= 

920 = 
930= 
940= 
950= 
960= 
970 = 
980= 
990=

1000 = 

1010= 

1020= 

1030= 
1040=

.310772E603 -.6964448*02 1 08638E*-02
0* 0. •620000E-02

,2?6498F*03 -.5738518*02 -.2403618*01 
0. 0. .600000E-02

.7682648*03 -.1621138*03 -.2146548*02 
0, 0. .211000E-01

.3677938*03 -.8134118*02 -• l224488-*02 
0. 0. •l36000E-01

.2501608*03 -.5945458*02 -.520C76E*01 
0. 0. .5300008-02

.1270268*03 -.3684408*02 ,3643468*02
0, 0. .1440008-01

.0000008+00 -.2768428-01 .3940418+00
.3276708-05 .1000008+01 .1350008+00

• 0000008 + 00 .0000008+00 .4552598*01
.0000008+00 .0300008+00 .4364488*01

0. 0. 0.
0. 0. .2000008+01

.5300008+31 .1517258f00 .2299758+02
• OOOPOOr + 00 .OOOOOOE + OO .2025008 + 00

.1150368+02 

.9440938+01 

.2273388+02 

. Ll80228+02. 

.8611988+01 

.2145728+02 

.3014028-05 

• 0000008+-03 

0.

.2841058-02

.6920008+02 -.4628618-03 .3945178-01
. 483971 8-06 -.1 000008+01 .4500008-01

-. 1827138 + 04 . 147514f +05 -. 519576 8-02
,0000308+00 .0000008+00 .9846318+04

.2472548+05 .1252388+05 -.6284468-02
.0000308+00 .0000008+00 .1025578+05

.6000038 + 01 -. 1710528.-01 .2348168+02
.3000038+00 .0000008+03 .9000008-01

.0000008+00 .1713998+30 .2323788+02
.3000008 + 00 .300000E +00 .2025008 + 00

0. 0. 0.
0. 0.

0.
.2000006+0]

0. 0.
0. 0.

. 1546676 + 01
.2000006+01

0. 0.
0. 0.

.0300008+09
0.

.0000308+00 .0000008+00
, 0000396+00 .0000008+00 .2000008+01

. 791 139E +02 -.2537436+02 .2777508+02
0, 0.

.1428418+03
.374000F-01

-• 357! 92 c +02 .1 70858P+-02
0. 0.

.3192096+03
.1150008-01

-.8081986+92 -.3331618+01
0. 0.

,0000098+00
410006-01

.9258826-02 . 1565298 + 01
,1663798-04 .lOOOOOF+Ol .3769308+00

-.9750008+01 -.6897358-01 .4793378+31
,49131*8-04 .1000308+01 .3240008+00

.4882818+00 .9968008+00 .8146978+00
.9000308+00 ,0000008+00 ,9000008+00

. 21 14698-08 

.0000008+00 

.0000008+00 

.1758726-03 

.3800776-02 

0.

0.

0.

.0000008+03

0.

0.

0.

.3062136-04

-.7974136-04

.1001088+01

Figure 4.2-3, Typical Transient Conversion Constant File (Cont'd)
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in increments of 1 up to 39. A file number of 40 indicates an instrument not in 

use or out of the order. The FM channel number may be found by adding 1 to the 

file number (e.g., file number 1 is FM channel 2, file number 2 is FM channel 3, 

and so on. FM channel 1 is the digital voltmeter short for all transients).

The instrument conversion constants listed in each transient conversion constant 

file were derived in the same manner as the constants in the steady-state 

conversion constant files. Calibration methods and updating procedures are 

discussed in Section 2.

For the processing of raw blowdown test data, five different versions of the TDR 

program were employed. These versions resulted from the use of different number 

and choices of primary measuring instruments (the signals from which were re­

corded on the FM Multiplex System), as well as from the choice of the break 

location for each blowdown test. A list of blowdown test numbers, corresponding 

TDR program version names, and associated input data file names is provided in 

Table 4.2-3.

Fewer flow measuring instruments were employed for the early forward and reverse 

flow blowdowns in Phase I, and consequently, fewer derived flow parameters (such 

as, volume flow rates, mass flow rates, etc.) were generated for these tests in 

comparison to those developed for the other more extensively instrumented 

blowdown tests in Phase I and Phase II. For example, blowdown tests 246, 252, 

475 and 497 employed two drag discs and only one turbine meter in each of the 

two test pump measuring spools. For all other transient tests, an additional 

turbine meter was installed in each measuring spool, increasing the number of 

pump operating parameters to be generated for storage in the plot data file.

For early Phase I blowdowns, the test pump seal inlet injection line pressure 

was recorded on the FM System during the transient. For the later blowdowns in 

Phase I and all the blowdowns in Phase II, this parameter was not recorded on 

the FM system so as to make room for the additional flow measuring instruments 

on the FM recording system (Note that a maximum of 39 instrument channels can be 

accommodated on the FM system). For Tests 676, .701 and 846 in Phase I and all 

blowdown tests in Phase II, additional information on test pump seal injection 

flow, such as, the differential pressure across the water orifice in the inlet 

seal injection line and the seal injection outlet flow rate as mea§ured by the 

magnetic flow meter were also recorded on the FM system during the transient.
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As indicated before, the location of the break (either suction or discharge 

side) with reference to the test pump was also employed to differentiate between 

the various TDR program versions. For a discharge break, the pump flow and 

speed were in the positive direction (pump flow is defined positive, if the flow 

is from the suction side to the discharge side, and the pump speed is considered 

positive, if the pump rotation is in the normal direction) throughout the dura­

tion of the test. However, for a suction break, both the flow and speed were in 

the reverse direction (except for the initial few seconds after rupture during 

which time t^he flow and speed remained positive for the "free-wheeling" and 

"motor power-on" reverse flow blowdown tests) during the transient. Logic 

changes to the TDR program versions for forward flow blowdown tests were imple­

mented to accommodate flow and speed reversal during a reverse flow blowdown 

test. This resulted in the creation of two TDR program versions for reducing 

the reverse flow blowdown data, one each for Phase I and Phase II. Further 

differences between the TDR program versions resulted from changes in the 

"Scanner Millivolt to FM Volt" ratio that took place during the middle of Phase 

I testing. Thus, for Tests 246, 252, 475 and 497, a different set of ratios was 

employed in comparison to the set used for the reduction of raw data for all 

other tests. Further discussion on these two sets of ratios are presented in 

the following sections.

The basic conversion equations described in the following subsection are in 

general applicable to almost all the TDR program versions. However, for some of 

the versions, some of these equation are not employed, and it is so indicated in 

the descriptions that follow.

4.2.2 Transient Data Reduction Program

Thq Transient Data Reduction (TDR) Program is a computer code employed for the 

reduction of the digitized raw transient test data. The program is arranged in 

three major sections, based on the types Qf data handling steps involved.

The front end of the program reads in the input data and employs conversion 

equations for transforming raw data into values for primary (i.e. directly 

measured) parameters in engineering pnits. The middle section of the program 

comprises derivation of pertinent pump and loop parameters from the reduced data 

for the primary parameters. The third section of the program provides output 

file management for creation of a plot data file and generation of hard copy

4-14



printout and/or microfilm or microfiche. It should be indicated that the 

middle section of the Transient Data Reduction Program parallels that of the 

Steady-State Data Reduction Program described in Section 3.

TABLE 4.2-2

TRANSIENT CONVERSION CONSTANT FILE KEY

Line 100: Number of thermocouples and file number of each.

Line 110: Number of pressure cells and file number of each cell.

Line 120: Number of differential pressure cells and file number of each cell

Line 130: Number of torque meters and file number of each.

Line 140: Number of drag discs and file number of each.

Line 150: Number of turbine meters and file number of each.

Line 160: Number of speed meters and file number of each.

Line 170: Number of gamma densitometers and file number of each.

Line 180: Number of magnetic flow meters and file number of each. This

line is not included in Phase I calibration files.

Line 190: Code for printout of pressure drops around loop.

Line 200: Zeros of pressure cells in same order as line 110.

Line 210: Zeros of differential pressure cells in same order as line 120.

Line 220: Torque meter zero (mV).

Line 230: Drag disc zeros (mV).

Line 240: Turbine meter zeros (mV).

Line 250: Speed meter zero (mV).

Line 260: Magnetic flow meter zero (mV). This line did not appear in

Phase I calibration files.

Line 270- 
1020: Calibration constants, C(1,K)-C(6,K), and uncertainties, C(7,K), 

sequentially for file numbers 1 to 39 (FM numbers 2 to 40).

Line 1030: Thermocouple calibration constants (intercept and slope) for

L-13 and L-14.

Line 1040: Spare.
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TABLE 4.2-3

LIST OF BLOWDOWN TESTS AND CORRESPONDING DATA REDUCTION PROGRAM VERSION
AND INPUT DATA FILES

Test No.
Transient Data Reduction 
Program A/ersion File Name

Time Step 
Schedule File

Calibration Constant 
Data File

Digitized Raw Data File VSN*
200 samples/sec/20 samples/sec

246 TDRFWD1UPD TIM246PGST CAL246P0ST 007700 007730

252 TDRFWD1UPD TIM252P0ST CftL252F0ST 007697 010264

475 TDRREV1UPD TIM475P0ST CAL475P0ST 000517 000472

497 TDRREV1UPD TIM497P0ST CAL497POST 000325 009738

676 TDRFWD2UPD TIM676P0ST CAL676P0ST 000058 001054

701 TDRFWD2UP0 TIM701POST CAL701 POST 000494 004503

846 TDRFWD2UPD TIM846P0ST CAL846P0ST 008056 010216

1156 TDRFWD3UPD TIM1156P0ST CALI156P0ST 009058 009076

1179 TDRFWD3UPD TIM!179P0ST CAL 1179P0ST 009077 009078

1211 TDRFWD3UPD TIM!211 POST CALI 211 POST 009172 009175

1267 TDRFWD3UPD TIM!267P0ST CAL1267P0ST 009296 009295

1319 TDRFWD3UPD TIM1319P0ST CAL1319P0ST 009332 009355

1351 TDRFWD3UPD TIM!351 POST CALI 351 POST 009364 009379

1380 TDRFWD3UPD TIM1380P0ST CAL1380P0ST 007233 007789

1465 TDRREV2UPD TIM!465P0ST CAL1465P0ST 009530 003824

1511 TDRREV2UPD TIM!511 POST CALI 511 POST 008876 002481

* VSN refers to Volume Serial Number of magnetic tape (See Appendix 4.2D for usage of this number).



Permanently attached to the program are the six subroutines given in Table 4.2-

4. In addition, a computerized representation of the ASME steam tables (Refer­

ence 2) is required for execution of the program, as indicated in Table 4.2-5. 

Two of the subroutines in the ASME steam property routine are specifically 

called for in the Transient Data Reduction Program.

TABLE 4.2-4

List of Subroutines

FLOW Orifice flow measurement using ASME Power Test Code 
(Reference 4)

vise Viscosity of steam and water

SRSORT Management of computerized ASME Steam Tables, when 
fluid is not at saturation conditions

SATUR Management of computerized ASME Steam Tables, when 
fluid is at saturation conditions

BUFFER1 Storage of "double-arrayed" parameters in plot data 
file

BUFFER2 Storage of "single-arrayed" parameters in plot data 
file

INDATA Reads in raw test data and time values at which data is 
to be processed

STEPS Computes the record count for data processing at the 
desired time step schedule

«
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TABLE 4.2-5 

Attached Files

NU009485 STEAMPR0PERTIE5 - Computerized ASME Steam Tables

Taps 1 Time Step Schedule File

Tape 8 Calibration Constant Data File

Tape 7 Digitized Raw Data Magnetic Tape

Tape 10 Plot Data File

The listing of the data reduction program and the attached subroutines for Phase 

II forward flow blowdowns are given in Appendix 4.2C as a sample. The descrip­

tions of the job control cards required to execute the program are provided in 

Appendix 4,2D.

4.2.2.1 Input Data for Execution qf the Program. At present the user must 

input a designator for each plot file parameter by card for execution of the 

program. These can be unique alphanumeric information referring to the instru­

ment or instruments employed in the measurement of the primary parameters from 

which the particular plot file parameter is derived. These designators are 

indicated in Table 4.2-6, and are input in the format 8A10.

AH other input information is automatically read in from computerized files. 

These are: (1) the time step schedule file (Tape 1), (2) the instrument con­

version constant data file (Tape 8), and (3) the digitized raw data file (Tape 

7). The time step schedule file i? created using the program TSTEP described in 

Appendix 4.2E, A lifting of this program and a description of the job control 

carps required for its execution are also provided in this appendix. See Table

4.2-3 for the listf of inpuf files employed for all tests.
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TABLE 4.2-6

Plot No.* 

1

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24

25

26
27
28

29

30

31

32
33
34
35
36
37
38
39
40
41
42

Standard Plot File Parameters

; Type** Location No. Description of Parameter

1 L-5 Pump Suction Pressure
1 L-6 Pump Discharge Pressure
1 L-64 Blowdown Leg Pressure
11 L-13 Pump Suction Fluid Temperature
11 L-14 Pump Discharge Fluid Temperature
5 L-l 5 Density Beam 1 GD Suction
5 L-16 Density Beam 2 GD Suction
5 L-17 Density Beam 3 GD Suction
5 L-18 Density Beam 1 GD Discharge
5 L-l 9 Density Beam 2 GD Discharge
5 L-20 Density Beam 3 GD Discharge
5 L-34 Density Beam 1 AECL GD
5 L-35 Density Beam 2 AECL GD
5 L-36 Density Beam 3 AECL GD
7 L-15 Void Fraction Beam 1 GD Suction
7 L-16 Void Fraction Beam 2 GD Suction
7 L-17 Void Fraction Beam 3 GD Suction
7 L-18 Void Fraction Beam 1 GD Discharge
7 L-l 9 Void Fraction Beam 2 GD Discharge
7 L-20 Void Fraction Beam 3 GD Discharge
7 L-34 Void Fraction Beam 1 AECL GD
7 L-35 Void Fraction Beam 2 AECL GD
7 L-36 Void Fraction Beam 3 AECL GD
2 L-26/L-16 Norm. Vol. Flow Rate L0-DD/GD2 

Suction
2 L-l/L-16 Norm. Vol. Flow Rate HI-DD/GD2 

Suction
2 L-3 Norm. Vol. Flow Rate L0-TM Suction
2 L-28 Norm. Vol. Flow Rate HI-TM Suction
2 L-27/L-19 Norm. Vol. Flow Rate L0-DD/GD2 

Discharge
2 L-2/L-19 Norm. Vol. Flow Rate HI-DD/GD2

Discharge
2 L-4 Norm. Vol. Flow Rate L0-TM 

Discharge
2 L-29 Norm. Vol. Flow Rate HI-TM 

Discharge
12 L-l/L-16 Mass Flow Rate HI-DD/GD2 Suction
12 L-26/L-16 Mass Flow Rate L0-DD/GD2 Suction
12 L-2/L-19 Mass Flow Rate HI-DD/GD2 Discharge
12 L-27/L-19 Mass Flow Rate L0-DD/GD2 Discharge
6 L-16/L-3 Momentum Flux GD2/L0 -TM Suction
6 L-l6/L-28 Momentum Flux GD2/HI-TM Suction
6 L-26 Momentum Flux L0-DD Suction
6 L-l Momentum Flux HI-DD Suction
6 L-19/L-4 Momentum Flux GD2/L0-TM Discharge
6 L-19/L-29 Momentum Flux GD2/HI-TM Discharge
6 L-27 Momentum Flux L0-DD Discharge
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TABLE 4.2-6 (Cont'd.) 

Standard Plot File Parameters

Plot No.* Plot Type** Location No. Description of Parameter

43 6 L-2
44 3 L-7
45 4 L-7/L-16/L
46 4 L-7/L-16/L
47 3 L-12
48 9 L-ll
49 9 L-ll/L-12
50 13 L-l/L-16
51 13 L-26/L-16
52 13 L-2/L-19
53 13 L-27/L-19
54 12 L-28/L-16
55 12 L-3/L-16
56 12 L-29/L-19
57 12 L-4/L-19

58 10 L-12
59 9 L-ll/L-12

60 13 L-28/L-16
61 13 L-3/L-16
62 13 L-29/L-19
63 13 L-4/L-19
64 12 L-9
65 12 L-32
66 12 L-9/L-32

Momentum Flux HI-DD Discharge 
Pump Head in psi 
Norm. Static Pump Head 
Norm. Total Pump Head 
Norm. Pump Speed 
Norm. Pump Shaft Torque 
Norm. Pump Hydraulic Torque 
Integrated Mass HI-DD/GD2 Suction 
Integrated Mass L0-DD/GD2 Suction 
Ingetrated Mass HI-DD/GD2 Discharge 
Integrated Mass L0-DD/GD2 Discharge 
Mass Flow Rate HI-TM/GD2 Suction 
Mass Flow Rate L0-TM/GD2 Suction 
Mass Flow Rate HI-TM/GD2 Discharge 
Mass Flow Rate L0-TM/GD2 Discharge

2
Pump Acceleration in rad/sec 
Norm. Pump Friction & Windage 
Torque
Integrated Mass HI-TM/GD2 Suction 
Integrated Mass L0-TM/GD2 Suction 
Integrated Mass HI-TM/GD2 Discharge 
Integrated Mass L0-TM/GD2 Discharge 
Pump Injection Mass Flow Rate In 
Pump Injection Mass Flow Rate Out 
Seal Injection Leakage Mass Flow 
Rate

* Employed as the designator index number in the BUFFER 1 and BUFFER 2 subroutines 
** Employed in the experimental data plot program (See Appendix 4.2 G'



Instrumentation is calibrated using the procedures described in Section 2. For 

some instruments, this involves check measurements, including steady-state runs 

with single-phase fluid, before each transient test. The calibration data for 

each instrument is processed by a curve-fitting computer program to arrive at a 

set of constants which are the appropriate coefficients for the terms in the 

equations for converting millivolts to engineering units. Actually, these 

conversion constants are derived for the conversion equations written in terms 

of the millivolts sensed by the scanner system digital voltmeter. These conver­

sion constants are stored in the transient conversion constant data file (See 

Appendix 4.2H). The equivalency of FM measured voltaged will be covered in the 

next section.

The digitized raw data file for each test is a nine track magnetic tape identi­

fied by a unique volume serial number (VSN). All other input data files are 

disc files stored on CDC7600.

4.2.2.2 Conversion of FM Channel Outputs to Engineering Units. The FM Multi­

plex Recording System operates on a higher range of voltages than does the data 

scanner digital voltmeter. Therefore, the signal from a given transducer 

receives additional amplification before being fed into the FM system. A 

voltage recorded by the FM system as read out by the analog-to-digital conver­

sion system is next converted to the equivalent scanner millivolt reading by 

multiplying by the constant, "scanner millivolt to FM volt" ratio, appropriate 

for the particular transducer and FM channel. This ratio is furnished for each 

channel (See Table 4.2-7) and is incorporated directly into the code because 

changes are rare. Also, before this equivalent scanner milllvoltage is inserted 

in the pertinent conversion equation, the "instrument zero" voltage for zero 

input to the sensor is subtracted out, because the conversion equation was 

developed on the basis of the zero-adjusted scanner milllvoltage.

F rScanner Millivolt-. 7 
t L FM Volt J " L

(4.2-1)

where

RC is the zero-adjusted millivolt input from the transducer to the 

scanner.
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TABLE 4.2-7

Scanner Millivolt to FM Volt Ratios

Conversion Ratio
Instrument Set 1* Set 2**

1. Thermocouples 2 2

2. Pressure Cells 16 16

3. Differential Pressure Cells

(i) DP Cells across pump 20 20

(ii) All other DP cells 16 16

4. Drag Discs

(i) Hl-Suption 20 38.29

(ii) HI-Discharge 20 38.41

(iii) LO-Suction 20 38.48

(iv) LO-Discharge 20 38.50

5. Turbine Meters 20 20

6. Gamma Densitometer 20 20

7. Speed Meter 20 20

8. Torque Meter 20 39.216

9. Magnetic Flow Meter -- 16

* Set 1 was employed for Tests 246, 252, 475 and 497 in Phase I.

** Set 2 was employed for all Phase II tests and all other Phase I tests.
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E Is the voltage indicated by the FM system, and

Z is the "instrument zero" and is the output in millivolts from the

instrument for zero input to the sensor.

The detailed conversions for the various types of devices are given below. In 

the equations shown below, K is the index number obtained by subtracting 1 from 

the FM channel number, C(1,K) thru C(6,K) are the calibration constants and 

C(7,K) is the uncertainty derived from calibration data.

1. Thermocouples

The temperature Qcin °C is the solution of:

ec -127 2

9 (J-l) -0.5 £ 65 1
s [PAC(J) 0r ] + 125 e = 1000 [RC + 2.6621] (4.2-2)

J=1 L

where PAC(J) is a standard data pack (See Reference 3) contained within the 

program.

An equation similar to Equation 4.2-2 is developed in Reference 3 for the 

normal reference point temperature of 32.18°F (Ice Point). Equation 4.2-2 

employs a reference point temperature of 150°F.

2. Pressure Cells

P = C(1,K)p+C(2,K)+C(3,K)RC+C(4,K)(RC)2+P, (4.2-3)
Cl

where P is the absolute pressure in psia,

Pa is the atmospheric pressure in psia, and

p is the density of the fluid in lbm/in3.

The first term on the right hand side of Equation 4.2-3 accounts for the 

static pressure difference between the location of the pressure tap in the 

loop and the location of the pressure transducer.
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3. Differential Pressure Cells

AP = C(l,K)p+[C(2,K)+C(4,K)P+(C(3,K)+C(5,K)p)RC]C(6,K) (4.2-4)

where aP is the differential pressure in psi,

P is a system pressure representative of pressure level at the 

differential pressure cell, psia.

4. Drag Discs

(pV2)dd = C(1,K)+C(2,K) [RC-C(3,K) (T-Tref)] (4.2-5)

2 2 where (pV is the momentum flux in Ibm/ft-sec ,

I is a measured temperature in the drag disc structure in

°F, and

Tref is the reference temperature in the term which compen­

sates for temperature effects in the drag disc structure 

and sensor. For final post-test data reduction is 

525°F,

5. Turbine Meters

Vtm * C(1,K) + C(3,K) RC (4.2-6)

where is the fluid velocity in ft/sec.

6. Gamma Densitometer

Pgd = C(1,K) + C(2,K) loge [RC - C(3,K)] (4.2-7)

3
where pgcj is the density in Ibm/ft .

7. Speedmeter

N$ = C(1,K)+C(2,K)C(4,K)RC (4.2.8)

where N$ is the speed in rpm.
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8, Torque Meter

X s
-C(2,K) [RC-C(3,K)1 

12 (4.2-9)

where xs is the shaft torque in ft-lbf.

9. Magnetic Flowmeter

Q = C(1,K)RC (4.2-10)

where Q is the volume flow rate in gpm. This equation is not included in 

the TDR program versions, TDRFWD1UPD, TDRREV1UPD, and TDRFWD2UPD.

4.2.2.3 Derived Parameters.

1. Friction Torque

From the friction and windage torque tests (see Volume II) the following 

expression was provided for the friction torque in ft-lbf.

where Pavg is the arithmetic average of the pump inlet and exit pressures 

in psia. This formulation represents a slightly different fit to the 

friction and windage data than was used for steady-state data reduction 

(Section 3.2). The small differences are comparable to the friction data 

uncertainties.

2. Hydraulic Torque

From the equation which describes the change in pump impeller speed, the 

hydraulic torque in ft-lb can be expressed as:

Tf - [-0-018(Patfg-Patm)+0.0000305(Pavg-Patm)2+0.0809e |NS 

-4.155xl0"6 Ns2]/12 (4.2-11)

(4.2-12)
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where I is the moment of inertia of the pump rotor and coupling in Ibm- 
ft^ equal to 2.33 lbm-ft^ ,

2
gc is the gravitational constant, 32.174 lbm-ft/1bf-sec , and 
a) is the angular velocity of the pump rotor in rad/sec.

3. Test Pump Injection Flow In

The test pump injection inlet flow is determined from the differential pressure 
measurement across the orifice in the inlet injection line. The ASME Power Test 
Codes, Flow Measurement Section (Reference 4) gives this mass flow rate in 
Ibm/hr as:

W- = 359 C D„2 F, Y (27.673 AP/v)1/2 (4.2-13)1 0 a

where aP is the differential pressure across the orifice in psi,
3

v is the fluid specific volume in ft /Ibm,
C is the discharge coefficient of the orifice,
Dq is the orifice diameter in inches,
Fa is the orifice thermal expansion factor, and

a
Y is a fluid expansion factor for compressibility.

Test test pump injection flow in is not calculated in the TDR program 
versions, TDRFWD1UPD, TDRREV1UPD and TDRFWD2UPD.

4. Test Pump Injection Flow Out

The magnetic flow meter measures this flow rate as Q gallons per minute, 
and the mass flow rate in Ibm/hr can be expressed as:

W
o

60 pQ 
7.4805 (4.2-14)

Best estimate for the moment of inertia of the pump rotor and coupling was 
later revised to 2.87 Ibm ft2. 2.33 Ibm ft2 was used in the initial data 
reductions. Resulting differences in acceleration torque are of minor im­
portance in relating to homologous performance curves.
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The TDR program versions, TDRFWD1UPD, TDRREV1UPD and TDRFWD2UPD does not 
include this equation for the calculation of Injection flow out.

5. Net Injection Flow At the Test Pump

= WQ - Wi (4.2-15)

This equation is not included in the TDR program versions, TDRFWD1UPD, 
TDRREV1UPD and TDRFWD2UPD.

6. Fluid Void Fraction

The fluid void fractions at various locations are calculated from the fluid 
densities either directly measured at these locations (gamma densitometer) 
or determined from other instrument measurements (turbine meter and drag 
disc). In addition, the vapor and liquid saturation properties are also 
used.

Combining drag disc and turbine meter measurements, the corresponding 
density of the two-phase mixture is written as:

OmiK -

p
where (pV ^ is the momentum flux measured by the drag disc in 

lbm/ft-sec^, and
Vtm the velocity measured by the turbine meter.

The local void fraction of the mixture is expressed as:

aF = P& ~ pmix (4.2-16)
P£ “ PV

where pv are the saturation densities of the liquid and vapor, 
respectively.

The saturation properties are obtained from the ASME steam tables using the 
local pressure.
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7. Volumetric Flow Rate

i) Drag Disc - Gamma Densitometer Combination

Q M>dd

L psd

1/2

Ac x 60 x 7.48 (4.2-17)

where Q is the volumetric flow rate in gpm, and
Ac is the cross-sectional area of the nominal six inch suction and 

discharge pipe legs, 0.181 ft2 (6" Sch. 140),

ii) Turbine Meter

Q = VtmAc x 60 x 7.48 (4.2-18)

8. Momentum Flux

2The momentum flux in Ibm/ft-sec is either directly measured (by the drag 
disc) or computed from two instrument measurements, namely, from the gamma 
densitometer measurement and the turbine meter measurement as:

pv2 = <'-’gd> (Vtm>2 (4'2-19)

9. Mass Flow Rate

The mass flow rate in Ibm/sec using various instrument measurements is 
calculated as follows.

i) Drag Disc - Gamma Densitometer Combination

(pV >dd °gd
1/2

ii) Turbine Meter -Gamma Densitometer Combination

M " pgd Vtm Ac

(4.2-20)

(4.2-21)
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10. Integrated Mass

The amount of mass that has flowed through the suction or discharge side of 
the pump over a given time is computed by using the trapezoidal rule to 
numerically integrate the mass flow rate function.

Thus, at any time t, the integrated mass in Ibm can be expressed as:

MI(t) = MI(t-At) + 1/2 [|fS|(t)| + |ft(t-At)|]At (4.2-22)

where At is the time step size employed for data processing.

Various normalized pump parameters are also derived in the program from the 
primary and derived parameters indicated above. These normalizations are 
based on the rated (normal peak efficiency) values of performance paramet­
ers for the model test pump which are as follows:

Head 252 ft
Flow 3500 gpm
Speed 4500 rpm
Torque 308 ft-lbf(at 62.3 Ibm/ft^density)

4.2.2.4 Subroutines. The six subroutines attached to the transient data 
reduction program are indicated in Table 4.2-4. In addition, two subroutines 
from the ASME steam table routine (Reference 2) are specifically called for in 
the main program. The complete listing of the ASME Steam Property is provided 
in Appendix 4.2F. Each of these subroutines is described separately below.

1. Subroutine Flow

This is the subroutine which calculates the volumetric flow measured by an 
orifice. It requires inputs from the main program of orifice pressure 
drop, pressure, temperature, pipe diameter, orifice diameter, specific 
volume of the fluid, and an index defining whether it is a steam or water 
orifice. It also requires the viscosity subroutine, VISC. Returned to the 
main program are the mass flow and the orifice coefficients used in calcu­
lating that flow. The calculation procedures are derived from the Power 
Test Code 19.5 published by the American Society of Mechanical Engineers 
(Reference 4).
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2. Subroutine VISC

This subroutine simply accesses the correct portion of the computerized 
steam tables (Reference 2) for the determination of fluid viscosity. It is 
used as a subroutine of subroutine FLOW and requires the inputs of pres­
sure, temperature and an index defining whether steam or water is the fluid 
being considered. It returns to FLOW the required viscosity.

3. Subroutine SRSORT

This subroutine is employed in the management of the computerized version 
of the 1967 ASME steam tables. It directs the program to the required 
region of these tables or if saturation values are required, it directs the 
program to the subroutine SATUR. It requires the inputs of fluid pressure 
and temperature and returns the values of specific volume and enthalpy. If 
conditions are saturated, then it accesses the subroutine SATUR and returns 
to the main program the specific volumes and enthalpies of both saturated 
liquid and vapor.

4. Subroutine SATUR

This manages the computerized steam tables when conditions are on the 
saturation line. It requires the inputs of pressure and/or temperature and 
an index defining whether pressure, temperature or both are given. Return­
ed are the specific volumes and enthalpies for saturated liquid and vapors.

5. Subroutine BUFFER 1

This subroutine is employed to facilitate storage of double-arrayed test 
facility parameters (i.e., parameters with two variable indexes, such as 
X.jj) in the plot data file, and requires inputs from the main program of
indexes for the parameter designator parameter calibration constants, the 
parameter, and the total number of data points for each parameter.

6. Subroutine BUFFER 2

This subroutine facilitates storage of single-arrayed parameters (i.e., for 
parameters with one variable index, such as Y.) in the plot data file, and 
requires inputs from the main program of what Kinds of indexed items are 
being handled (namely, parameter designator and parameter calibration 
constants), parameter values, indexes for the parameter designator and 
calibration constants, and the total number of data points for each para­
meter,

7. Subroutine INDATA

The reading in of the digitized raw test data and the desired time step 
schedule intervals is facilitated by means of the INDATA subroutine. This 
raw data is read from a magnetic tape (Tape 7) which must be attached to 
the transient data reduction program. The digitized raw test data in FM 
volts for successive time steps are stored on this magnetic tape, first for 
one instrument and then for another in ascending order of the FM channel 
numbers. At the beginning of the magnetic tape, the following information 
is provided: test date, test number, digitization frequency (samples/sec),
and the number of data records divided by 100 for each FM channel. Note 
that the first channel of the FM tape contains signals from the digital
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voltmeter under shorted conditions. This information is used in comparing 
the FM System records to Data Scanner records.

The INDATA subroutine also reads from a disc file, namely Tape 1, which 
contains the information defining the desired time step schedule for data 
evaluation. INDATA returns to the main program the following information: 
the raw FM data in volts for all instruments at specified time step sched­
ule intervals, total number of data points to be processed for each instru­
ment, desired edit frequency for hard copy printout, the date the test was 
run, test number, and the desired time step schedule for data evaluation.
To bring the desired record count for data processing, this subroutine also 
employs another subroutine called STEPS.

8. Subroutine STEPS

This subroutine computes the record count for processing the data (such as 
the 1st, 21st, 41st, etc., serially numbered digitized raw data values) at 
the desired time intervals. The inputs to this subroutine are: the total
number of data points to be processed, digitization time step, time values 
for data processing, and an index for indicating whether the computer run 
should actually proceed with the data processing or stop after listing all 
the preparations.

4.2.3 Output Description Of Reduced Transient Data

The final output of the transient data reduction program can be in the form of 
hard copy (paper) printout and/or microfiche of the information on the hard copy 
printout, and/or a disc file (plot data file) containing an assortment of 
extracted and further derived parameters of special interest (See Table 4.2-6).

The printed copy consists of two separate sections. The first section contains 
certain information on the pump related parameters, while the other section 
gives information for additional pump-related as well as test loop-related 
parameters. All information is provided in English units first, and then in 
Metric units.

At the top of each page of the hardcopy output, the program title, the test 
number and the date the test was run are printed along with the page number.
Then for the first section of the output (Figure 4.2-4), values for the pump 
performance parameters based on suction leg, discharge leg, and average of 
suction and discharge leg conditions are tabulated as a function of time. These 
parameters include: pressure, volumetric flow rates based on gamma densitometer-
drag disc measurements as well as on turbine meter measurements, void fractions 
based on drag disc-turbine meter measurements and on gamma densitometer measure­
ments, pump speed, pump head in feet based on drag disc-turbine meter combina­
tion density as well as gamma densitometer density, and pump hydraulic torque.
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The second section of the output (Figure 4.2-5) contains, as a function of time, 
values for other parameters, such as, blowdown line pressure, fluid temperatures 
at suction and discharge legs, suction and discharge leg fluid densities deter­
mined from drag disc-turbine meter measurements and from gamma densitometer 
measurements, and suction and discharge leg momentum flux values determined from 
turbine meter-gamma densitometer measurements and from drag disc measurements. 
Additionally, pump shaft, and friction and windage torques as well as various 
loop pressure drop data including pump head in psi are tabulated in this sec­
tion.

The plot data file contains values for the time step schedule employed in the 
processing of the digitized raw data as well as reduced data values for up to 66 
parameters listed in Table 4.2-6. The array structure of this output file is 
indicated in Figure 4.2-6. The first record of the plot data file contains the 
time step information starting with the eighth word. The experiment designator, 
number of words in the record, and total number of parameters for which values 
are stored in the file make up words 1 through 3, respectively, of the same 
record. Words 4 through 7 are as yet unused. All other records of the file 
contain reduced data values for pump-related parameters. The first seven 
values in the array written for each parameter are the alphanumeric plot para­
meter designator and the six conversion constants for the parameter.

The plot data file is identified in the program as tape 10. It is used in 
conjunction with a plot program to generate machine plots of the transient data.
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CE-EPRl TUQ-PHftSE PUMP PERFORMANCE TEST - TRANSIENT RUN
TEST NO.1319 DATE 11/09/77 TIME BLOWDOWN AREA

PUMP PERFORMANCE BASES ON SUCTION CONDITIONS

elapsed ti^ csec) .. ualue*7^unctv ~ uaIiII'^Sncty-^ ValuI'^uncty uhlue'90uncty

CoPflSn Igph?’-------- 783-2 - - - -m-6- - - -5 701 *5 701-5
DD(HI)-GAM DEN 7SBH.3 127.S 93SI.0 120.1 9259.7 116.9 9511.3 127.6
DDILOl-GAM DEN 10661 .9 63.1 ll‘tl<*.7 67.f II6BI.2 64.6 10943.4 73.B

—IH5SJIS ___«^!S-‘t77J____ 6580.2__ 477.1 6561.9 477,1 6708.4 477^L
TURBINE METER(LO) ^164.1 245.5 6022.0 245.5 562B.3 245.5 5257.7 245.5

UOID FRACTION
D0(Ht)-TUR MTR(Hl) 
DD(L0)-TUR MTR(LO) 
GAMMA DEN '

PUMP SPEED (RPM)

.523
_0_.DP0,.

.664
5379.9

.077

- :oo2 -
5.0

. 374 
. 0_.000_ 

.708 
5389.9

.098 "
_ .000 _ 

002 
5.0

.357
0,000

.696'
5404.8

.‘lOO 
..OOO . 
.002 
5.0

.426
.0,000

.733
5394,8

.088 

.000 . 

.002 
. 5,0 ..

PUMP HEAD 7PT)
DD(Hl)-TUR MTR(Hl) -596. -B9. -457. -67. -497._ _ -J3, -538.. -70.
DD(LD)-TUR MtR(LO) -295. -0. -292. -0. -326. -0. -3I7. -0.
GAMMA DEN

PUMP TOROUE(Ft.LB)
-821 . -5. -922. -5. -990 . .-6, . -1082. . -6. _

HYDRAULIC TORQUE -UL3 2.4 -32.2 ___2,4_ -22,4 .... 2,4_.. . -22,6_ 2.4

- -iW.3 --.T
UOL FLOW (GPM)

D0(HI)-GAM den 13554.0 179.1 13183.1 176.7 12382.4 173.2 12595.2 171 .5
OD(LQ)-GAM DEN 13340,1 22 LH 12840.3 220.7 .±2028,2 .2.!7,0 12275.6 2i2,£ -
TURBINE METER(HI) 9832.9 354.5 9419.1 354.5 8897.4 354.5 6303.8 354.5
TURBINE METER(y))

uoiD fraction -
10549,8. 448.fl _ 5789,3 440.0 _ 10939,8- 440.0 _ 10401.2 440.0

DD<H!)-TUR MTR(HI) . .565 .036 .532 .040 .496 .045 ,399 .057
DD(L0)-TUH mTR(LO) .639 .036 .592 .043 .697 .030 .649 .035
GAMMA DEN .786 .001 .776 .002 ,755 ,002 ,756 ,002

PUMP SPEED'(RPM) — 5379.9 5.0 5389.9 5.0 5404.8 5.0 5394:8 5:5
PUMP HEAD (FT) 
D0(HI)-TUR MTR(HI) '-641. -49". '-592. -47. -616. -52. " -507." -45.
DD(LO)-TUR MTR(LO) .-762. -69, _ *674. _ -66, -987. -88, -039. -77, -
GAMMA DEN -1219. -7. -1159. -7. -1193. -7. -1167. -7.

PUMP TORQUE(FT.LB)
HYDRAULIC TORQUE -IB.3 2.4 -32.2 2.4 -27.4 2.4 -22.6 2.4

PUMP PERFORMANCE BASED ON SUCTION AND DISCHARGE AUERAGE 
PRESSURE (PS I A) _ . .730,6. .2 723,6 .2 727,3 .2 729.2 .2UOL FLOW (GPM) - ' J . . . » .
DD(H|)-GAM DEN 
DD(L0)-GAM DEN " 1

J !Q J! - 10282.8 106.8 10470.4 104,5 10227,3 lQo.9
115.1 1301t.7 1 15.4 12205.3 113.2 12485.4 112.5

TURBINE METER(HI) 10191 ,3 297.2 9604,2 297.2 9910,6 297.2 9397,5 297.2
TURBINE METER(LO) 6363.6 255.0 6301.1 255.0 6095.1 255.0 5983.0 255.8

UOID FRACTION 
DD(HI)-TUR MTRiHI) .544 .042 ' .454 .052 .427 .055 .412 .052
0D(L0)-TUR MTR(L0>- .223 ,0!B .300 .022 .353 .015 .328 .018
GAMMA BEN .726 .001 .742 .001 .725 .001 .745 00 1

PUMP SPEED (RPM) 5379,9 5.0 5389,9 5.0 5404.8 5.0 5394.8 5.0
PUMP HEAD (FT)
0D(H|)-TUR MTR(HI) -6IB. -53, -515. -46. -550. -49. -522. -44.
DD(LO)-TUR MTR(LO) -426. -II. -407. -12. -490. -11. -460. -12.
GAMMA DEN -Ml, -4 , -IQ27. -4. -1082. -4. -1123. -5.

PUMP TOROUE(FT.LB)
HYDRAULIC TORQUE -IB.3 2.4 -32.2 2.4 -27.4 2.4 -22.6 2.4

Figure 4.2-4, Typical Page of First Section of Hard Copy Output

19,950
UALUE UNCTY
_ 700,8- _ _ .5

7846,0
10236.5

122-3 . 
63.4

7019.9 477,1- —
5489.3 245.5

.560' " . 067
_ 0,000 - -52° -.655 .002
.5394,0 _ 5.0

20.000
UALUE UNCTY 
779.6 .5

7985.2 120.3
10003.5 64.4
700i,5 477^1 
5883.0 245.5

.541' “ .069 
. 0,000 .000 

.656 .002
5399.8 5.0

20.050 .
UALUE UNCTY 
.763.2 .5

7759.1 JI7.B 
10045.8 61.6
.7642,7...477.1
5515.7 245.5

.624 .053
0.000 .000

.636 .002
5409.7  5.P

-610. _ -06, _ _-640^ -90, -704, . -90.
-284. -0. -310. -0. -280. -0.
-772._ .. .-4, _ _ -843 ^ _ _-5. _ _-726^ _ -4.

-24.1 2_4 -25.9 2.4 -21.9 2.4

'669.5 .1 ' 60 f. 7' - ' .1 - ~ 67?'. B_ .1

11929.3 162.0 12634.1 172.1 12667.6 184.4
12133.6 154,4- 12738.2—208.1
7638.2 354.5 9365.1 354.5 9167.3 354.5

10900.8 440.8 . 5438.1 _440J _ 10569.1 448.8

.283 .072 _ ,534 , .040 ,547 . .040

.651 .033 .533 .050 .644 .035

.I’H .002 .750 ,002 • 777_ .001
539Y.8 5 0 5399.8 5.0 5409.7 5.0

-384. -37. -632. -51. “-586. ~ -48.
-156. -67, -631. -63.

-1150. -7.
-732. .-67.

-937. -5. -1119. -7.

-24.1 2.4 -25.9 2.4 -21.9 2.4

729. I .2 720.6 .2 . 711.5 ____2

904 I.3 . 101.5 0994.4 .iflSJl 8902.4 109.4
1203 I .4 102.2 12686.4 108.9 12866.3 113.5
9269.5
6254.6 m-i

9401.7. 297.2 
6442.3 255.8

9868.1
6809.2

297.2
255.8

.420 .049 .537 .040 .585 .033
.330 Jill .2711 .025 ____.226 JUS
.690 .001 .707 .001 .708 .001

5394.8 5.0 5399.8 5.0 54D9.7 5.0

-474. -30. -640. -51. _-640. -47.
-4 13. -10. -416. -14. -405. -10.
-047. _ -a. -072- -9t. -080.
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CE-EPRI TH0-PHfi5E PUMP PERFORMANCE TEST - TRANSIENT RUN 
TEST NO.1319 DATE 11/09/77 TIME BLOUDQUN AREA

ELAPSED TIME (SEC) I9.7S0
UNCTVUALUE

LOOP PRESSURE (ASIA)
BLOW DOWN ORIF 3*5.7 352.3_

LOOP TEMPERATURES (F)
SUCTION 512.8
DISCMARK 509.3

--------------------
r -aSS&r - - - -I!:?ig-?-:gi5

AUERAGE _ _ _22.97<G_ 1.9720

19.800
UALUE .. UNCTY

19.850
UALUE UNCTY

19.900 19.950
UALUE UNCTY UALUE UNCTY

20.000
UALUE. UNCTY

PAGE 58 

20.050
UALUE UNCTY

1:1 511.5 
508.9

. J

2.0
2.0

358.8

51 I .7 
509 .1

2.0
2.0

351.3

512.1 
508. V

. I

!:8

33*,*

512, I 
508.9

.1

1:3

328.7

512,3
508.9

2.0
2.0

352.3

5tl,9
509.9

-I

2.0
2.0

DD(LD)-TljR MTRcLD)
SUCTION HB.0572 .0038
DISCRAREE---------------- I8.^I88T7696T
AUERAGE 33.3380 .8*8*

gamma-densitometer ~ -
SUCTION __________

BEAM)
BEAH2
KfiHJ

30.7652 *.5279 31.503* *.6*6B 
23.7*75 1.8925 25.*350 2.1*32 
27.2563 2,*538 28,*692 2.5586

*13.0959__.0038_*8,0726 _J303B
20.8571 2.0386 15.8757 I .*200

_ 3* .*76*. I_.0J93 _ 3_l .97*2 7100

28-3010 *,0930 22.0891 3.078* 
30.0266 2.6857 35.5562 3.*332 
29.1638 2,**80 28.8226 2.3056

*8.0726 . .0038 . *8J11Q__
18.1602 1.6709 18.060* 1.592*
33. i 16*. ,835* _ 33.0357 ^ 7962

22.9996, 3.2080 I9.J362 2.*569
23.60*5 1.89** 22.9952 1.8956 

.23^302L U862B 2J J657_ 1^5516

*8.0881 .0038 _*0^O572___ 0039
23.6266 2.3718 IB.*015 I.676L 

_ 35.5533. i559 _ 33.229* ^8380

AUERAGE 
0ISCHAR12 

BEAM) 
BEAM2 
8EAM3 
AUERAGE

17.6621 .0966

vm-m
•7 •2783.. _.09*9

9.657* 
11.6**5

,.0603 
.0693 

H5_.836.3_,22* 7„ 
I I.6**5 .0693

37.0175 _.ll*6 
2.0878 .0259
* .5*13” .0370

JKSL

SUCTION (AECLL

BEAH2 
BEAM3
AUERAGE 2.0878

MOMENTUM FLUX (LBM/FT-SEC2)
TUR MTR(LO)-GAM BEN 

SUCTION' " 100137. 7969.
DISCHARGE 196*01. 16750.
AUERAGE 153*20. 9380.

TUR MTRtHI)-GAM DEN

21.2105 .1128 22.3999 .1182
J5^23** ,0B56___L5, e206_.0583,.
I*.2386 .0811 13.7018 .0786

. 15.23** .-0856 _ 15.0206 ,0_883

. 10.6016 ,06*6 12.5235 , 0733
12.1229 .0715 13.1326 .0761

_*2,097O_ _ , 2.L13__*2,J.!2fi__^2L23_
12.1229 .0715 13.1326 .0761

23.153* .1216 19.*1** .10*6 22.3*99 .1180 20.7695 .1103
758. SQ9—17.682J^0967.17.6B21_

12.9886 .075* 15.*078 .086* 16.7672
l*.0708 jDBD* 17.6821 ,0967 _ 17.602L

.0926

.0967
20.2613 .1085
153665. ^ (DOB

. 12.0308 
13.051 I 
**.7*0* 
13.051 I

*0.5569 .2007 35.007* .1755
*.1*22 .0352 2.6828 .0286
6.7969 .0*73 15.5023' .0872

• 1*22, ,0352. 2 ,6828__ ,02a__6

32.6025 
*.528* 
6. *325 

.,*,528*,

,07U _ 13.*122 .0773 
.0757 I*.5770 .0826
.2197 **.30*5 
.0757 I*.5770 .0826

.16*6 36.8*69 ".1838

.0369 1.951? .0252

.0*56 21.667-' .11*9

.0369., t,?5i?...0252

U.6a8L
12.9698

,0695 _ 12 J707. ^0717 
.0753 12.0*28 .0711

12.9698 0753 12.0*28 .0711

37.8793- . 1885 38.0535 .1393
3.19*0. ,030?. 3.7599. ^0335 . 
*.9882 .0390 lB.7319 .1015

.2,1 ?*0_ . .0202__3,7529—J0235.

83722. 68*2. 759*6. '6639. 
176052. 16175, 23BI79. 19590, 
12955*. 6383. 150551. 9296.

SUCTION 
DISCHARGE 
AUERAGE

DRAG DISK (HI) 
SUCTION

i 12X157 163627 
17061*. 123*5, .
1*693*. 5360. 13265*.

999627 1*508. 
162990. 12308

103232. 1502*7 
v—. 1575*8. 12589, 
5360. 131075. 5360.

58978. 5518.
217691. 18667, 
127*67. 8280.

960 16. 136707 
136375. M672.
I 15820 . 5360.

807*2. 7235.
262* 9h. 2J66* . 
16*157. (02*7.

1320*6. 779657 
128879. U 987,, 
131295. 5360.

92-** I . 7757'.
175086.. 1.6681.. 
136299. 9101.

100*70. 8273.
203B7J . 17355. 
158720. 9815.

131358. 17918. 
17238*. 13090, 
155533. 5360.

16*3*6. 205*0. 
I5337J .. 11898. 
1638*5 . 5360.

15*612. 5062! 201870. 5062. 205565. 5062. 193010. 5062. 16*956. 5062. 170861. 5062. 169389. 5062.
DISCHARGE . 32*105. .83*9,. 319200, .83*9, 305138. . 83*9, ._313757. 83*9. 21*363. 33*9, 21-2131...__83*9. 29205*. B3*9.
AUERAGE 239398. *882. 260S7S. *882. 255351. *082. 253383. *882. 239659. *882. 2*2296. *832. 23i122. *882.

DRAG DISK (LO)
SUCTION 297650. 3123. 300808. 3123. 3271*2. 3123. 255508. 3123. 280786. 3123. 2681*7. 3123. 2839*3. 3123.
DISCHARGE 31*033. 10256, 30209*. 10256, 287930. 10256. 302910. 10256, 325222. 10256. 2189*8. 10256. 211517- 10256.
AUERAGE 3058*2. 5360. 301851. 5360. 307536. 5360. 279209. 5360. 30300*. 5360. 2935*8. 5360. 297730. 5360 .

LOOP PRESSURE PROP DATA, (PSI)
PUMP IN-FLANGE,. SUCT 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0
HATER ORIF PRES DROP 0,0 0.0 0.0 0.0 0,0. 0.0 0,0 0.0 0.0 0.0 0.0 0.0 o.a 0.0
PUMP INLET-OUTLET DP 212.3 .3 212.7 .3 212.7 .3 169.8 .3 21 1 .* .3 213.1 .3 212.7 .3
PUMP IMP FRONT-BACK 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 -0.0 0.0 . .. 0.0 0.0 0.0 0.0
LEG TO LEGOP.HEAO -98.6 .1 -97.6 . 1 -108.8 . I -105.8 . I -9*. 8 . I -103.6 . 1 -93.6 . 1
aecl op.across PIPE 0,0 0,0 O.fl . Q.Q .0.0 P,0 0.0 0,0 ____0,0 _ Oja. ........ fl.0 — 0.0- _ OJL 0.0

PUMP TORQUE (FT,.LB)
SHAFT 5.2 .8 -*.2 .8 1.5 .8 2.* .8 2.* .8 1.5 .8 6.2 .8
FRICTION 26.5 2.0 26.5 2.0 26.6 2.0 26.6 2.0 26.6 2.0 26.6 2.0 26.6 2.0

Figure 4.2-5. Typical Page of Second Section of Hard Copy Output



V RECORD 1 RECORD 2 RECORD 3 • • • RECORD 67
W0RD\ 
INDEX \ TIME, SECONDS PLOT PARAMETER 1 PLOT PARAMETER 2 • • • PLOT PARAMETER 66

h 1 EXPERIMENT PLOT PARAMETER ANALOGOUS TO
DESIGNATOR 
(TEST No.)

DESIGNATOR RECORD 2

1

2 NTOT (NUMBER INSTRUMENT 1
OF TIME PTS.+7) CONVERSION 

CONSTANT 1

3 NWORD (TOTAL INSTRUMENT
NUMBER OF PI UT CONVERSION
PARAMETERS) CONSTANT 2

4 “ — -•» — INSTRUMENT 
CONVERSION 
CONSTANT 3

5 INSTRUMENT 
CONVERSION 
CONSTANT 4

6 INSTRUMENT 
CONVERSION 
CONSTANT 5

7 INSTRUMENT 
CONVERSION 
CONSTANT 6

8 FIRST TIME IN DATA AT 1ST
SEC TIME PT.

• • • • • • • • • •
• • • • • • • • • •
• • • • • • • • • •

N NTH TIME IN SEC DATA AT NTH TIME
PT.

• • • • • • • • • •
• • • • • • • • • •
• • • • • • • • • •

NTOT (NTOT)TH TIME IN DATA AT (NTOT)TH
SEC TIME PT.

Figure 4.2-6. Array Structure of Plot Data File
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4.3 DATA SCANNER SYSTEM TRANSIENT DATA REDUCTION PROCESS

4.3.1 Introduction

The data scanner system utilized for steady-state test data acquisition was used 
as a backup system for all transient tests. During the course of the transient 
it scanned all instrument channels once every 5 seconds.

Upon the conclusion of a transient test, the data acquired by the scanner was 
stored as a transient test data file on C-E's Cyber 172 computer. The data 
scanner system transient data reduction and plot program (TP4TPT) was then used 
to reduce and plot the output from selected instruments. This program used a 
conversion constant file identical to the files described in the steady-state 
data reduction section of this volume (see Section 3) The program TP4TPT is 
described in the next section.

4.3.2 TP4TPT - Plot Porgram Using Data From The Steady State Data Scanner

TP4TPT is a data reduction program that used the data scanner data obtained 
during blowdown tests. It is primarily a plotting package and is used on a 
General Electric Terminet 300 terminal to which a model 7202A Hewett Packard 
digital plotter is connected. The primary use of the program was for obtaining 
an initial review of blowdown test data immediately subsequent to the actual 
test. This approach was necessary because the turnaround time on plots obtained 
from data acquired by the FM system was in excess of forty-eight (48) hours.
The reason the program is described here is that it was not possible to acquire 
all of the loop measurement data on the FM system because of the limitation on 
the number of channels available. As a result, certain plots, given in Volume 
VI were obtained using the data from the steady state data scanner and this 
program.

The data files needed prior to execution are TAPE 4, the conversion constant 
file, and TAPE 3, the scanner transient test data file. These two files are 
similar in format to the combined calibration and data file described in the 
section on the steady-state data reduction program.

The program is executed in an interactive manner and a sample output is given in 
Figure 4.3-1. The program first tells the operator which test is being analyzed 
and then asks for the total time required, in seconds (T) on the X axis. The
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data points were taken at five (5) second intervals and therefore the number of 
data points used (N) 1s given by:

The program then lists the ID of each parameter and the upper and lower limits, 
of measured millivolts and derived engineering units, determined for each 
parameter, over the required plotting period. The parameters and their identi­
fication are given in Table 4,3-1.

After this listing is completed, the upper and lower limits and the spacing of 
the grid lines, for the Y axis, are requested. A series of questions is then 
asked and the program responds in various ways as shown in Figure 4.3-2. If 
axes are required to be plotted then the outside boundary is drawn defining the 
limits of the X and Y axes. Horizontal grid lines are then drawn at the re­
quested spacing on the Y axis. The next step is to draw short vertical lines at 
five (5) second intervals along the X axis and finally vertical grid lines are 
drawn at one-minute intervals along the X axis.

As can be seen from Figure 4.3-2, it is possible to superimpose plots, to plot 
either engineering units or millivolts, to change the Y axis and/or produce 
multiple plots during a single run of the program. The only restriction is that 
the X axis may not change. If a different X axis is required then the program 
must be rerun.
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1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

TABLE 4.3-1

DATA SCANNER SYSTEM PARAMETER 
IDENTIFICATION NUMBERS

("L" Numbers refer to P&ID, Figure 4.2-2)

Identification Parameter Identification
L-l 41 L-41
L-2 42 L-42
L-3 43 L-37H
L-4 44 L-38M
L-5 45 L-39H
L-6 46 L-40H
L-7H 47 L-47
L-7L 48 L-48
L-9 49 L-49
L-l 0 50 L-50
L-ll 51 L-51
L-12 52 L-52
L-13 53 L-53
L-14 54 L-54
L-15 55 L-55
L-16 56 L-56
L-17 57 L-57
L-18 58 L-58
L-19 59 L-59
L-20 60 L-60
L-21 61 L-61
L-22 62 L-62
L-23 63 Unassigned
L-24 64 L-64
L-25 65 L-65
L-26 66 L-66
L-27 67 Sequence timer
L-28 68 L-68
L-29 69 L-38H
L-30 70 Unassigned
L-31 71 Suction leg
L-32 saturation
L-33 temperature
L-34 72 Discharge leg
L-35 saturation
L-36L temperature
L-37L 73 Drum saturation
L-38L temperature
L-39L 74 Drum Water level
L-40L (in. above center- 

line)
75 Unassigned
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TP4TPT

BLQrtDOWN TEST 1351 I I/|1/77 705

? 420

Figure 4.3-1

INPUT TOTAL TIME ON X AXIS

MILLIVOLTS ENG. UNITS
ID MINIMUM MAXIMUM MINIMUM MAXIMUM

1 -.4 22.5 2435.5 159250.7
2 -1 .4 48.9 -14503.2 319189.1
3 3.5 52.6 20.3 307,3
4 -.0 100.4 -.0 495.6
5 14.6 58.4 14.4 1031.6
6 16. 1 63.3 14.6 1118.4
7 38.0 56.2 -153.4 73.2
8 19.5 61.2 -152.1 57.1
9 15.9 45.9 -.0 1 1 .9

10 15.9 76.2 14.7 1428.8
1 1 -15.0 20.4 -20,1 .8 151.3
12 33.7 37.1 3373.7 3704.7
13 28.8 90. 1 275.5 548,7
14 15.2 90.4 215.7 550. 1
15 37.7 83.8 4.6 4.6
16 20.7 50.4 4.0 4.0
17 50.8 73.8 4.7 4.8
18 44.9 90.5 4.7 4.8
19 31.3 77.8 4.4 4.5
20 54.8 76.0 5.8 5.8
21 -.4 2.7 1 48. 1 161.7
22 1 .4 19.9 1 56.0 236.4
23 3.3 9.0 295.5 546.5
24 8.4 9.0 521.6 547.4
25 41.3 80.0 -.0 1 .5
26 5.5 30.3 20987.4 312218.9
27 -2.5 25.4 -6238.2 359619.6
28 -.0 57. 1 -.0 266.9
29 3.9 104.5 17.6 475.8
30 47.5 90.0 359.3 548.3
31 18.2 90. 1 228,7 548.7
32 6.9 98.8 -14.2 127.9
33 47. 1 56.7 -1.3 2.7
34 32. 1 55.7 3.3 3.4
35 29.9 59.5 3.8 3.8

TP4TPT Typical Output
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BLOWDOWN TEST 1351 I I/I 1/77 705

MILLIVOLTS ENG. UNITS
ID MINIMUM MAXIMUM MINIMUM MAXIMUM

36 24.0 44.6 5.1 5.1
37 142.3 160.0 7.0 8,0
38 15.7 145.7 -.0 7.2
39 7. 1 16.2 -.5 .0
40 15.5 16.0 “.0 .0
41 51.0 64.3 831 .9 1141.8
42 15.5 59.4 14.8 1026.3
43 131.6 160.0 46.0 57.3
44 16.0 73.6 -.0 22.9
45 14.8 15.9 -.4 .0
46 15.8 15,9 -.0 .0
47 |5.3 58.5 20.2 1029.6
48 14.7 58.4 15.6 1030.9
49 8.6 9.4 532.1 564.4
50 37.3 90.1 0.0 0.0
51 2.4 8.0 253.0 504.1
52 3.0 8.9 281 .7 543.9
53 79.4 90,5 470.9 541.1
54 57.5 83,3 334.8 494.4
55 “98.0 135.7 0.0 0.0
56 40.6 92.5 233.9 551.6
57 -1.7 -1 .7 73.9 77. 1
58 59.9 91 .8 351.1 549.7
59 65.6 75.7 393.2 455.6
60 6.1 23.9 -31.4 25.1
61 10.8 93.0 -.8 12.2
62 -.0 0.0 .0 . 1
63 -.0 0.0 0.0 0.0
64 16.0 60.4 .2 1040.1
65 15.7 59.2 4.6 1023.4
66 15.6 48,3 »110.3 47.9
67 1 1 .4 64.4 0.0 0.0
68 6.0 80. | -3.9 25.3
69 16.0 31.7 -.0 24.9
70 0.0 0.0 0.0 0,0
71 0.0 0.0 210.8 548.4
72 0.0 0.0 21 1.6 558.3
73 0.0 0.0 159.0 547.4
74 0.0 0.0 -35.7 20,8
75 0.0 0,0 0.0 0.0

Figure 4.3-1 (Cent.) TP4TPT Typical Output
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? 0,25,5

? I 
PLTP

? 44

? 2 
PLTL

V I 

? I

? 0,1100

? I 
PLTP

? 64

? 2 
PLTL

? I

? 2

V 05

INPUT LONER AND UPPER LIMITS AND STEP SIZE-Y AXIS 

DO YOU WANT NEW AXES PLOTTED (I-YES, 2-NO)?

WHICH PLOT NUMBER DO YOU WANT?

IS THIS MILLIVOLTS ( I ) OR ENG. UNITS (2) ?

DO YOU WANT ANOTHER PLOT (I FOR YES OR 2 FOR NO)?

DO YOU WANT NEW AXES (I FOR YES, 2 FOR NO)?

INPUT LOWER AND UPPER LIMITS AND STEP SIZE-Y AXIS
100

DO YOU WANT NEW AXES PLOTTED (l-YES. 2-NQ)?

WHICH PLOT NUMBER DO YOU WANT?

IS THIS MILLIVOLTS (I) OR ENG. UNITS (2) ?

DO YOU WANT ANOTHER PLOT (I FOR YES OR 2 FOR NO)?

DO YOU WANT NEW AXES (I FOR YES, 2 FOR NO)?

WHICH PLOT NUMBER DO YOU WANT?

IS THIS MILLIVOLTS (I) OR ENG. UNITS (2) ?
? 2 
PLTL

DO YOU WANT ANOTHER PLOT (I FOR YES OR 2 FOR NO)?
? 2

8.106 CP SECONDS EXECUTION TIME
/

Fiqure 4.3-1 (Cont.) TP4TPT Typical Output
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Figure 4.3-1 (Cont.) TP4TPT Typical Output
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INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

PLOT AXES

START

PLOT CURVE

WHICH PLOT NUMBER DO YOU WANT?

IS THIS MILLIVOLTS (I) OR ENG. UNITS (2)?

DO YOU WANT NEW AXES PLOTTED (1-YES, 2-NO)?

DO YOU WANT ANOTHER CURVE (1 FOR YES OR 2 FOR NO)?

INPUT LOWER AND UPPER LIMITS AND STEP SIZE - Y AXIS

Figure 4.3-2. TP4TPT - INTERACTIVE LOGIC

4-45





Appendix 4.2A

TRANSIENT TESTS INSTRUMENTATION LISTS

4.2A-1





40000J

L-26 L-28

TOP VIEW

PUMP

LEGEND

P = PRESSURE CELL

Ap = DIFFERENTIAL PRESSURE

0 = TEMPERATURE

V TURBINE METER

pv2 = DRAG DISK

p = GAMMA DENSITOMETER
TEST 246 SUCTION INSTRUMENT SECTION



400002

''N L 20 
P J L-19 
T L-18

BEAMS

PUMP

25"

VIEW B-B

TEST 246 DISCHARGE INSTRUMENT SECTION

L-29 L-27

©

LEGEND

P = PRESSURE CELL

Ap s DIFFERENTIAL PRESSURE

e = TEMPERATURE

V TURBINE METER

pv2 DRAG DISK

p = GAMMA DENSITOMETER



400003

Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3

4 L-29 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-10

10 L-l 0 F-l 1

11 L-ll F-12

INSTRUMENTATION LIST

TEST 246

Description Range

Pump Suction Drag Disc 0-600,000#/ft-sec

Pump Discharge Drag Disc 0-600,000#/ft-sec‘

Not Used

Pump Discharge Turbine Meter 0-300 ft/sec

Pump Suction Pressure Cell 0-1500 psi

Pump Discharge Pressure Cell 0-1500 psi

Pump D/P Cell (Hi) (Leg-to-leg) 0-500 psid (BLH)

Pump D/P Cell (Hi) (Leg-to-leg) 0-200 psid

Pump D/P Cell (Lo) (Leg-to-leg) 0-200 psid (BLH)

Pump D/P Cell (Lo) (Leg-to-leg) 0-25 psid

Pump Inlet Injection D/P Cell 0-25 psid

Pump Inlet Injection Pressure Cell 0-1500 psid

Pump Torque Meter 0-1200 ft-lbs



400004

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-l 3

13 L-13 F-14

14 L-14 F-15

15 L-15 F-l 6

16 L-16 F-17

17 L-17 F-18

18 L-18 F-l 9

19 L-19 F-20

20 L-20 F-21

21 L-21 F-22

22 L-22 F-23

INSTRUMENTATION LIST (Continued)

TEST 246

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-300°F

0-600°F



400005

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25 F-24

26 L-26 F-27

27 L-27 F-30

28 L-28 F-4

29

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33 F-34

34 L-34 F-35

35 L-35 F-36

36 L-36 F-37

INSTRUMENTATION LIST (Cont'd.)

TEST 246

Description Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum 0D Thermocouple 0-800°F

High Pressure Water Level D/P Cell 0-2.5 psid

Pump Suction Drag Disc 0-600,000#/ft-sec2

Pump Discharge Drag Disc 0-600,000#/ft-sec2

Pump Suction Turbine Meter 0-90 ft/sec

Not Used

Pump Suction DD Thermocouple 0-600°F

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-50 GPM

Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3



430006

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

INSTRUMENTATION LIST (Cont'd)

TEST 246

____________Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F



400007

INSTRUMENTATION LIST (Continued)

TEST 246

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 F-25 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 L-62 Pac-16 AP Cell 0-200 psid

63 Not Used

64 L-64 F-29 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400008

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-28

67 F-26

68 L-68 F-39

69

INSTRUMENTATION LIST (Cont'd.)

TEST 246

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Not Used

________Range

0-200 psid

0-25 psid
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VIEW A-A

IS 1/2'

© © © ©
L-26 L28

TOP VIEW

TEST 252 SUCTION INSTRUMENT SECTION

LEGEND

P = PRESSURE CELL

AP * DIFFERENTIAL PRESSURE

e * TEMPERATURE
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p - GAMMA DENSITOMETER
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TOP VIEW

LEGEND

P — PRESSURE CELL

Ap = DIFFERENTIAL PRESSURE

e = TEMPERATURE
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400011

Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3

4 L-29 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-l 0

10 L-10 F-ll

11 L-ll F-12

INSTRUMENTATION LIST

TEST 252

Description Range

Pump Suction Drag Disc 0-600,000#/ft-sec'

Pump Discharge Drag Disc 0-600,000#/ft-sec:

Not Used

Pump Discharge Turbine Meter 0-300 ft/sec

Pump Suction Pressure Cell 0-1500 psi

Pump Discharge Pressure Cell 0-1500 psi

Pump D/P Cell (Hi) (Leg-to-leg) 0-500 psid (BLH)

Pump D/P Cell (Hi) (Leg-to-leg) 0-200 psid

Pump D/P Cell (Lo) (Leg-to^leg) 0-200 psid (BLH)

Pump D/P Cell (Lo) (Leg-to-leg) 0-25 psid

Pump Inlet Injection D/P Cell 0-25 psid

Pump Inlet Injection Pressure Cell 0-1500 psid

Pump Torque Meter 0-1200 ft-lbs



400012

Scanner Instrument
Channel Location FM
Number Number Number

12 L-12 F-13

13 L-13 F-14

14 L-14 F-15

15 L-l 5 F-l 6

16 L-16 F-l 7

17 L-l 7 F-18

18 L-18 F-l 9

19 L-19 F-20

20 L-20 F-21

21 L-21 F-22

22 L-22 F-23

INSTRUMENTATION LIST (Continued)

TEST 252

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-300°F

0-600°F



400013

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25 F-24

26 L-26 F-27

27 L-27 F-30

28 L-28 F-4

29

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33 F-34

34 L-34 F-35

35 L-35 F-36

36 L-36 F-37

INSTRUMENTATION LIST (Cont'd.)

TEST 252

Description Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum OD Thermocouple 0-800°F

High Pressure Water Level D/P Cell D-2.5 psid

Pump Suction Drag Disc 0-600,000#/ft-sec2

Pump Discharge Drag Disc 0-600,000#/ft-sec2

Pump Suction Turbine Meter 0-90 ft/sec

Not Used

Pump Suction DD Thermocouple 0-600°F

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-50 GPM

Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3



400014

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

INSTRUMENTATION LIST (Cont'd.)

TEST 252

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F



400015

INSTRUMENTATION LIST (Continued)

TEST 252

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-6D0°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 F-25 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 L-62 Pac-16 AP Cell 0-200 psid

63 Not Used

64 L-64 F-29 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400016

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-28

67 F-26

68 L-68 F-39

69

INSTRUMENTATION LIST (Cont'd.)

TEST 252

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P

________Range

0-200 psid

0-25 psid

Not Used



400017
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TOP VIEW
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400019

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-29 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-l 0

10 L-10 F-n

11 L-ll F-12

INSTRUMENTATION LIST

TEST 475

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 psid 

0-200 psid (BLH)

-8 to +16 psid 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400020

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-13

13 L-13 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-l 7

17 L-l 7 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-21

21 L-21 F-22

22 L-22 F-23

INSTRUMENTATION LIST (Continued)

TEST 475

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-300°F

0-600°F



40002

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25 F-24

26 L-26 F-27

27

28

29

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33 F-34

34 L-34 F-35

35 L-35 F-36

36 L-36 F-37

INSTRUMENTATION LIST (Cont'd.)

TEST 475

____________ Description______________

High Pressure Drum ID Thermocouple

High Pressure Drum OD Thermocouple

High Pressure Water Level D/P Cell

Pump Suction Drag Disc

Not Used

Not Used

Not Used

Pump Suction DD Thermocouple

Pump Discharge DD Thermocouple

Pump Injection Outlet Flow 
(Magn. F.M.)

Pump Suction D/P BLH (Inlet/
Across Pipe - 90r)

AECL Densitometer, Beam 3

AECL Densitometer, Beam 1

AECL Densitometer, Beam 2

Range

0-800°F

0-B00cF

0-2.5 psid

0-600,000#/ft-sec2

0-600°F 

0-600°F 

0-50 GPM

0 +_ 500 inches H^O

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3



400022

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

INSTRUMENTATION LIST (Cont'd.)

TEST 475

Description______________ ________Range

Main Steam Orifice DP Cell (Lo) 0-3.5 psid

Main Water Orifice DP Cell (Lo) 0-3.5 psid

Bypass Steam Orifice DP Cell (Lo) 0-3.5 psid

Bypass Water Orifice DP Cell (Lo) 0-3.5 psid

Main Steam Orifice Pressure Cell 0-1500 psi

Main Water Orifice Pressure Cell 0-1500 psi

Main Steam Orifice DP Cell (Hi) 0-25 psid

Main Water Orifice DP Cell (Hi) 0-25 psid

Bypass Steam Orifice DP Cell (Hi) 0-25 psid

Bypass Water Orifice DP Cell (Hi) 0-25 psid

Bypass Steam Orifice Pressure Cell 0-1500 psi

Bypass Water Orifice Pressure Cell 0-1500 psi

Main Steam Orifice Thermocouple 0-600°F

Main Water Orifice Thermocouple 0-600°F

Bypass Steam Orifice Thermocouple 0-600°F



400023

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

52 L-52

53 L-53

54 L-54

55 L-55

56 L-56

57 L-57

58 L-58

59 L-59

60 L-60

61 L-61 F-25

62 L-62

63

64 L-64 F-29

65 L-65 F-30

INSTRUMENTATION LIST (Continued)

TEST 475

Description______________ ________Range

Bypass Water Orifice Thermocouple 0-600°F

Bypass Water Orifice RTD 0-600°F

Bypass Steam Orifice RTD 0-600°F

Pump Suction RTD 0-600°F

Pump Discharge RTD 0-600°F

Ambient Temperature 0-200°F

Main Water Orifice RTD 0-600°F

Main Steam Orifice RTD 0-600°F

Loop Flow Control Valve DP Cell 0-200 psid

Pump Suction (Inlet Leg-to-Flange) 0-10 psid

Pac-16 aP Cell 0-200 psid

Not Used

Blowdown Leg Pressure Cell 0-1500 psi

H.P. Drum Pressure Cell 0-1500 psi



400024

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-28

67 F-26

68 L-68 F-39

69 L-38H

INSTRUMENTATION LIST (Cont'd.)

TEST 475

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-50 psid
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400027

Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-29 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-10

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 497

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 psid 

0-200 psid (BLH)

-8 to +16 psid 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400028

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-13

13 L-13 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-21

21 L-21 F-22

22 L-22 F-23

INSTRUMENTATION LIST (Continued)

TEST 497

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-300°F

0-600°F



400029

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25 F-24

26 L-26 F-27

27

28

29

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33 F-34

34 L-34 F-35

35 L-35 F-ll

36 L-36 F-22

INSTRUMENTATION LIST (Cont'd.)

TEST 497

____________ Description______________

High Pressure Drum ID Thermocouple

High Pressure Drum OD Thermocouple

High Pressure Water Level D/P Cell

Pump Suction Drag Disc

Not Used

Not Used

Not Used

Pump Suction DD Thermocouple

Pump Discharge DD Thermocouple

Pump Injection Outlet Flow 
(Magn. F.M.)

Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

AECL Densitometer, Beam 3

AECL Densitometer, Beam 1

AECL Densitometer, Beam 2

Range

0-800°F

0-800°F

0-2.5 psid

0-600,000#/ft-sec2

0-600°F 

0-600°F 

0-50 GPM

0 + 500 inches H2O

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3



400030

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

INSTRUMENTATION LIST (Cont'd.

TEST 497

Description______________ ________ Range

Main Steam Orifice DP Cell (Lo) 0-3.5 psid

Main Water Orifice DP Cell (Lo) 0-3.5 psid

Bypass Steam Orifice DP Cell (Lo) 0-3.5 psid

Bypass Water Orifice DP Cell (Lo) 0-3.5 psid

Main Steam Orifice Pressure Cell 0-1500 psi

Main Water Orifice Pressure Cell 0-1500 psi

Main Steam Orifice DP Cell (Hi) 0-25 psid

Main Water Orifice DP Cell (Hi) 0-25 psid

Bypass Steam Orifice DP Cell (Hi) 0-25 psid

Bypass Water Orifice DP Cell (Hi) 0-25 psid

Bypass Steam Orifice Pressure Cell 0-1500 psi

Bypass Water Orifice Pressure Cell 0-1500 psi

Main Steam Orifice Thermocouple 0-600°F

Main Water Orifice Thermocouple 0-600°F

Bypass Steam Orifice Thermocouple 0-600°F



400031

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

52 L-52

53 L-53

54 L-54

55 L-55

56 L-56

57 L-57

58 L-58

59 L-59

60 L-60

61 L-61 F-25

62 L-62

63

64 L-64 F-29

65 L-65 F-30

INSTRUMENTATION LIST (Continued)

TEST 497

____________ Description_____________

Bypass Water Orifice Thermocouple

Bypass Water Orifice RTD

Bypass Steam Orifice RTD

Pump Suction RTD

Pump Discharge RTD

Ambient Temperature

Main Water Orifice RTD

Main Steam Orifice RTD

Loop Flow Control Valve DP Cell

Pump Suction (Inlet Leg-to-Flange)

Pac-16 aP Cell

Not Used

Blowdown Leg Pressure Cell

H.P. Drum Pressure Cell

________Range

0-600°F

0-600°F

0-600°F

0-600°F

0-600°F

0-200°F

0-600°F

0-600°F

0-200 psid

0-10 psid

0-200 psid

0-1500 psi 

0-1500 psi



400032

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-28

67 F-26

68 L-68 F-39

69 L-38H

INSTRUMENTATION LIST (Cont'd.)

TEST 497

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-50 psid
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400035

Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9

10 L-10 F-ll

11 L-ll F-12

INSTRUMENTATION LIST

TEST 676

____________Description____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg) 

Pump D/P Cell (Hi) (Leg-to-leg) 

Pump D/P Cell (Lo) (Leg-to-leg) 

Pump D/P Cell (Lo) (Leg-to-leg) 

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell

_______ Range______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 psid 

0-200 psid (BLH)

-8 to +16 psid 

0-25 psid 

0-1500 psid 

0-1200 ft-lbsPump Torque Meter



400036

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-l 3

13 L-13 F-14

14 L-14 F-l 5

15 L-15 F-16

16 L-16 F-l 7

17 L-17 F-18

18 L-l 8 F-l 9

19 L-19 F-20

20 L-20 F-21

21 L-21 F-22

22 L-22

INSTRUMENTATION LIST (Continued)

TEST 676

____________Description_____________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

_______ Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-300°F

0-600°F



400037

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25 F-24

26 L-26 F-27

27 L-27 F-28

28 L-28 F-l 0

29 L-29 F-23

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33 F-34

34 L-34 F-35

35 L-35 F-36

36 L-36 F-37

INSTRUMENTATION LIST (Cont'd.)

TEST 676

Description Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum OD Thermocouple 0-800°F

High Pressure Water Level D/P Cell 0-2.5 psid

Pump Suction Drag Disc 0-600,000^/ft-sec2

Pump Discharge Drag Disc 0-600,000?/ft-sec2

Pump Suction Turbine Meter 0-300 ft/sec

Pump Discharge Turbine Meter 0-300 ft/sec

Pump Suction DD Thermocouple 0-600°F

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

Pump Suction D/P BLH (Inlet/
Across Pipe - 90c)

0 + 500 inches H2O

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3



400038

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

INSTRUMENTATION LIST (Cont'd.)

TEST 676

____________Description____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Ceil (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

_______ Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi

0-60o°F

0-600°F

0-600°F



400039

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

52 L-52

53 L-53

54 L-54

55 L-55

56 L-56

57 L-57

58 L-58

59 L-59

60 L-60

61 L-61 F-25

62 L-62

63

64 L-64 F-29

65 L-65 F-30

INSTRUMENTATION LIST (Continued)

TEST 676

Description_____________ _______ Range

Bypass Water Orifice Thermocouple 0-600°F

Bypass Water Orifice RTD 0-600°F

Bypass Steam Orifice RTD 0-600°F

Pump Suction RTD 0-600°F

Pump Discharge RTD 0-600°F

Ambient Temperature 0-200°F

Main Water Orifice RTD 0-600°F

Main Steam Orifice RTD 0-600°F

Loop Flow Control Valve DP Cell 0-200 psid

Pump Suction (Inlet Leg-to-Flange) 0-10 psid

Pac-16 AP Cell

Not Used

0-200 psid

Blowdown Leg Pressure Cell 0-1500 psi

H.P. Drum Pressure Cell 0-1500 psi



400040

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-28

67 F-26

68 L-68 F-39

69 L-38H

INSTRUMENTATION LIST (Cont'd.)

TEST 676

____________Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

_______ Range______

-100 to + 200 psid

0-25 psid 

0-50 psid
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9

10 L-10 F-ll

11 L-ll F-12

INSTRUMENTATION LIST

TEST 701

____________Description____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

_______ Range______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 psid 

0-200 psid (BLH)

-8 to +16 psid 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-l 3

13 L-13 F-14

14 L-14 F-l 5

15 L-15 F-16

16 L-16 F-l 7

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-21

21 L-21 F-22

22 L-22

INSTRUMENTATION LIST (Continued)

TEST 701

____________Description_____________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

_______ Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-300°F

0-600°F
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25 F-24

26 L-26 F-27

27 L-27 F-28

28 L-28 F-10

29

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33 F-34

34 L-34 F-35

35 L-35 F-36

36 L-36 F-37

INSTRUMENTATION LIST (Cont'd.)

TEST 701

Description Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum OD Thermocouple 0-800°F

High Pressure Water Level D/P Cell 0-2.5 psid

Pump Suction Drag Disc 0-600,000#/ft-sec2

Pump Discharge Drag Disc 0-600,000#/ft-sec2

Pump Suction Turbine Meter 0-300 ft/sec

Not Used

Pump Suction DD Thermocouple 0-600°F

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H^O

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3
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Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-4QH

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

INSTRUMENTATION LIST (Cont’d.)

TEST 701

____________Description____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

_______ Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3*5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

52 L-52

53 L-53

54 L-54

55 L-55

56 L-56

57 L-57

58 L-58

59 L-59

60 L-60

61 L-61 F-25

62 L-62

63

64 L-64 F-29

65 L-65 F-30

INSTRUMENTATION LIST (Continued)

TEST 701

Description_____________ _______ Range

Bypass Water Orifice Thermocouple 0-600°F

Bypass Water Orifice RTD 0-600°F

Bypass Steam Orifice RTD 0-600°F

Pump Suction RTD 0-600°F

Pump Discharge RTD 0-600°F

Ambient Temperature 0-200°F

Main Water Orifice RTD 0-600°F

Main Steam Orifice RTD 0-600°F

Loop Flow Control Valve DP Cell 0-200 psid

Pump Suction (Inlet Leg-to-Flange) 0-10 psid

Pac-16 AP Cell 0-200 psid

Not Used

Blowdown Leg Pressure Cell 0-1500 psi

H.P. Drum Pressure Cell 0-1500 psi
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-28

67 F-26

68 L-68 F-39

69 L-38H

INSTRUMENTATION LIST (Cont'd.)

TEST 701

____________Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

_______ Range______

-100 to + 200 psid

0-25 psid 

0-50 psid
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Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 846

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 psid 

0-200 psid (BLH)

-8 to +16 psid 

0-25 psid 

0-1500 psid 

0-1200 ft-lbsPump Torque Meter
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-13

13 L-13 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-l 7

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-21

21 L-21 F-22

22 L-22

INSTRUMENTATION LIST (Continued)

TEST 846

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-300°F

0-600°F
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25 F-24

26 L-26 F-27

27 L-27 F-28

28 L-28 F-10

29 L-29 F-23

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33 F-34

34 L-34 F-35

35 L-35 F-36

36 L-36 F-37

INSTRUMENTATION LIST (Cont'd.)

TEST 846

Description Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum OD Thermocouple 0-800°F

High Pressure Water Level D/P Cell 0-2.5 psid

Pump Suction Drag Disc 0-600,000#/ft-sec2

Pump Discharge Drag Disc 0-600,000#/ft-sec2

Pump Suction Turbine Meter 0-300 ft/sec

Pump Discharge Turbine Meter 0-300 ft/sec

Pump Suction DD Thermocouple 0-600°F

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3



Scanner Instrument
Channel Location
Number Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

O 41 L-41
O
O 42 L-42
Cl

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

INSTRUMENTATION LIST (Cont'd.)

TEST 846

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

52 L-52

53 L-53

54 L-54

55 L-55

56 L-56

57 L-57

58 L-58

. 59 L-59

60 L-60

61 L-61 F-25

62 L-62

63

64 L-64 F-29

65 L-65 F-30

INSTRUMENTATION LIST (Continued)

TEST 846

Description______________ ________Range

Bypass Water Orifice Thermocouple 0-600°F

Bypass Water Orifice RTD 0-600°F

Bypass Steam Orifice RTD 0-600°F

Pump Suction RTD 0-600°F

Pump Discharge RTD 0-600°F

Ambient Temperature 0-200°F

Main Water Orifice RTD 0-600°F

Main Steam Orifice RTD 0-600°F

Loop Flow Control Valve DP Cell 0-200 psid

Pump Suction (Inlet Leg-to-Flange) 0-10 psid

Pac-16 AP Cell 0-200 psid

Not Used

Blowdown Leg Pressure Cell 0-1500 psi

H.P. Drum Pressure Cell 0-1500 psi
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-39

67 F-26

68 L-68 F-38

69 L-38H

INSTRUMENTATION LIST (Cont'd.)

TEST 846

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-50 psid
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Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-22

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1156

__________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg) 

Pump D/P Cell (Hi) (Leg-to-leg) 

Pump D/P Cell (Lo) (Leg-to-leg) 

Pump D/P Cell (Lo) (Leg-to-leg) 

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-l 3

13 L-l 3 F-14

14 L-l 4 F-l 5

15 L-15 F-16

16 L-16 F-l 7

17 L-17 F-18

18 L-18 F-l 9

19 L-l 9 F-20

20 L-20 F-21

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1156

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F
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INSTRUMENTATION LIST (Cont'd.)

TEST 1156

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

23 L-23 High Pressure Drum ID Thermocouple 0-800°F

24 L-24 High Pressure Drum OD Thermocouple 0-800°F

25 L-25 High Pressure Water Level D/P Cell 0-2.5 psid

26 L-26 F-27 Pump Suction Drag Disc 0-l,000,000#/ft-sec2

27 L-27 F-28 Pump Discharge Drag Disc 0-l,000,000#/ft-sec2

28 L-28 F-10 Pump Suction Turbine Meter 0-300 ft/sec

29 L-29 F-23 Pump Discharge Turbine Meter 0-300 ft/sec

30 L-30 F-31 Pump Suction DD Thermocouple 0-600°F

31 L-31 F-32 Pump Discharge DD Thermocouple 0-600°F

32 L-32 F-33 Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

33 L-33 Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H20

34 L-34 F-35 AECL Densitometer, Beam 3 0-62.4 lb/ft3

35 L-35 F-36 AECL Densitometer, Beam 1 0-62.4 lb/ft3

36 L-36 F-37 AECL Densitometer, Beam 2 0-62.4 lb/ft3
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Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

F-11

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1156

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F
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INSTRUMENTATION LIST (Continued)

TEST 1156

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-29 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 F-30 H.P. Drum Pressure Cell 0-1500 psi
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Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-39

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1156

____________Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-100 psid
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Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-22

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1179

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400068

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-l 3

13 L-l 3 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-21

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1179

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



400069

INSTRUMENTATION LIST (Cont'd.)

TEST 1179

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

23 L-23 High Pressure Drum ID Thermocouple 0-800°F

24 L-24 High Pressure Drum OD Thermocouple 0-800°F

25 L-25 High Pressure Water Level D/P Cell 0-2.5 psid

26 L-26 F-27 Pump Suction Drag Disc 0-l,000,000#/ft-sec2

27 L-27 F-28 Pump Discharge Drag Disc 0-l,000,000#/ft-sec2

28 L-28 F-10 Pump Suction Turbine Meter 0-300 ft/sec

29 L-29 F-23 Pump Discharge Turbine Meter 0-300 ft/sec

30 L-30 F-31 Pump Suction DD Thermocouple 0-600°F

31 L-31 F-32 Pump Discharge DD Thermocouple 0-600°F

32 L-32 F-33 Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

33 L-33 Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

34 L-34 F-35 AECL Densitometer, Beam 3 0-62.4 lb/ft3

35 L-35 F-37 AECL Densitometer, Beam 1 0-62.4 lb/ft3

36 L-36 F-30 AECL Densitometer, Beam 2 0-62.4 lb/ft3



400070

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

F-H

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1179

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi

0-600°F

0-600°F

0-600°F



400071

INSTRUMENTATION LIST (Continued)

TEST 1179

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-29 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400072

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-39

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1179

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________ Range_______

-100 to + 200 psid

0-25 psid 

0-100 psid



L-26 L-28

TOP VIEW

TEST 1211 SUCTION INSTRUMENT SECTION

PUMP

LEGEND

P = PRESSURE CELL

AR ” DIFFERENTIAL PRESSURE

e = TEMPERATURE

V - TURBINE METER

pv2 « DRAG DISK

p = GAMMA DENSITOMETER
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40007

Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-22

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1211

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400076

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-l 3

13 L-l 3 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-21

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1211

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



Scanner Instrument
Channel Location FM
Number Number Number

23 L-23

24 L-24

25 L-25

26 L-26 F-27
♦TV
O 27 L-27 F-28
o
o 28 L-28 F-10
■vl
-si 29 L-29 F-23

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33

34 L-34 F-35

35 L-35 F-37

36 L-36 F-30

INSTRUMENTATION LIST (Cont'd.)

TEST 1211

Description Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum OD Thermocouple 0-800°F

High Pressure Water Level D/P Cell 0-2.5 psid

Pump Suction Drag Disc 0-600,000#/ft-sec2

Pump Discharge Drag Disc 0-1,000,000#/ft-sec‘

Pump Suction Turbine Meter 0-300 ft/sec

Pump Discharge Turbine Meter 0-300 ft/sec

Pump Suction DD Thermocouple 0-600°F

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3



400078

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

F-11

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1211

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F



400079

INSTRUMENTATION LIST (Continued)

TEST 1211

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-29 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400080

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-39

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1211

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-100 psid



400081

VIEW A-A
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L-26 L-28
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TEST 1267 SUCTION INSTRUMENT SECTION

LEGEND

P = PRESSURE CELL
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e = TEMPERATURE

V = TURBINE METER

pv2 = DRAG DISK

p GAMMA DENSITOMETER



400082

L-20
L-19
L-18

BEAMS

VIEW B-B

TEST 1267 DISCHARGE INSTRUMENT SECTION

-H*6" 6" -*■ ^—12"--------- - --------- 14" --------

© © © & ^
TOP VIEW

LEGEND

P = PRESSURE CELL

Ap ~ DIFFERENTIAL PRESSURE

0 — TEMPERATURE

V s TURBINE METER

pv2 s DRAG DISK

p = GAMMA DENSITOMETER



400083

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-22

10 L-10

11 L-l 1 F-12

INSTRUMENTATION LIST

TEST 1267

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400084

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-l 2 F-13

13 L-l 3 F-14

14 L-14 F-15

15 L-15 F-16

16 L-l 6 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-21

21 L-21

22 L-22

INSTRUMENTATION LIST (Confd).

TEST 1267

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



400085

INSTRUMENTATION LIST (Cont'd.)

TEST 1267

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

23 L-23 High Pressure Drum ID Thermocouple 0-800°F

24 L-24 High Pressure Drum OD Thermocouple 0-800°F

25 L-25 High Pressure Water Level D/P Cell 0-2.5 psid

26 L-26 F-27 Pump Suction Drag Disc 0-600,000#/ft-sec2

27 L-27 F-28 Pump Discharge Drag Disc 0-1,000,000#/ft-sec2

28 L-28 F-10 Pump Suction Turbine Meter 0-300 ft/sec

29 L-29 F-23 Pump Discharge Turbine Meter 0-300 ft/sec

30 L-30 F-31 Pump Suction DD Thermocouple 0-600°F

31 L-31 F-32 Pump Discharge DD Thermocouple 0-600°F

32 L-32 F-33 Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

33 L-33 Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

34 L-34 F-35 AECL Densitometer, Beam 3 0-62.4 lb/ft3

35 L-35 F-36 AECL Densitometer, Beam 1 0-62.4 lb/ft3

36 L-36 F-30 AECL Densitometer, Beam 2 0-62.4 lb/ft3



400036

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

F-ll

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1267

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600° F 

0-600°F



400087

INSTRUMENTATION LIST (Continued)

TEST 1267

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 Not Used

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-29 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400088

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-39

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1267

_____________Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-100 psid



400089
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400001

Scanner Instrument
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-21

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1319

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400092

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-l 2 F-13

13 L-l 3 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-ll

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1319

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



400093

INSTRUMENTATION LIST (Cont^d.)

TEST 1319

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

23 L-23 High Pressure Drum ID Thermocouple 0-800°F

24 L-24 High Pressure Drum OD Thermocouple 0-800°F

25 L-25 High Pressure Water Level D/P Cell 0-2.5 psid

26 L-26 F-27 Pump Suction Drag Disc 0-600,000#/ft-sec2

27 L-27 F-28 Pump Discharge Drag Disc 0-1,000,000#/ft-sec2

28 L-28 F-10 Pump Suction Turbine Meter 0-300 ft/sec

29 L-29 F-23 Pump Discharge Turbine Meter 0-300 ft/sec

30 L-30 F-31 Pump Suction DD Thermocouple 0-600°F

31 L-31 F-32 Pump Discharge DD Thermocouple 0-600°F

32 L-32 F-33 Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

33 L-33 Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches HgO

34 L-34 F-35 AECL Densitometer, Beam 3 0-62.4 lb/ft3

35 L-35 F-36 AECL Densitometer, Beam 1 0-62.4 lb/ft3

36 L-36 F-30 AECL Densitometer, Beam 2 0-62.4 lb/ft3



400094

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1319

_____________Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

D-600°F 

D-600°F 

0-600°F



400095

INSTRUMENTATION LIST (Conttnued)

TEST 1319

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 Not Used

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-39 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



40009G

Scanner
Channel
Number

Instrument 
Location 

Number
FM

Number

66 L-66 F-29

67 F-26

68 L-68

€9 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1319

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-100 psid



400097
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400098
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400099

Scanner Instnanent
Channel Location FM
Number Number Number

1 L-l F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-21

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1351

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection'Pressure Cell 

Pump Torque Meter

________Range_______

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400100

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-13

13 L-13 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-ll

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1351

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



400101

INSTRUMENTATION LIST (Cont’d.)

TEST 1351

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

23 L-23 High Pressure Drum ID Thermocouple 0-800°F

24 L-24 High Pressure Drum OD Thermocouple 0-800°F

25 L-25 High Pressure Water Level D/P Cell 0-2.5 psid

26 L-26 F-27 Pump Suction Drag Disc 0-600,000#/ft-sec2

27 L-27 F-28 Pump Discharge Drag Disc 0-1,000,000#/ft-sec

28 L-28 F-10 Pump Suction Turbine Meter 0-300 ft/sec

29 L-29 F-23 Pump Discharge Turbine Meter 0-300 ft/sec

30 L-30 F-31 Pump Suction DD Thermocouple 0-600°F

31 L-31 F-32 Pump Discharge DD Thermocouple 0-600°F

32 L-32 F-33 Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

33 L-33 Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches HgO

34 L-34 F-35 AECL Densitometer, Beam 3 0-62.4 lb/ft3

35 L-35 F-36 AECL Densitometer, Beam 1 0-62.4 lb/ft3

36 L-36 F-30 AECL Densitometer, Beam 2 0-62.4 lb/ft3



Scanner Instrument
Channel Location FM
Number Number Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

O
o 41 L-41

o 42 L-42 F-25
fO

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50 F-34

51 L-51

INSTRUMENTATION LIST (Cont'd.)

TEST 1351

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F



400103

INSTRUMENTATION LIST (Continued)

TEST 1351

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 Not Used

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-39 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400104

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-29

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1351

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-100 psid



400105

0

V1£W A A
L-26

L-3 L-1

@©0©
L-26 L-28

TOP VIEW

TEST 1380 SUCTION INSTRUMENT SECTION

PUMP

[

LEGEND

P = PRESSURE CELL

AP = DIFFERENTIAL PRESSURE

0 = TEMPERATURE

V = TURBINE METER

pv2 = DRAG DISK

p - GAMMA DENSITOMETER



400106
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400107

Scanner

Channel
Number

Instrument 

Location 

Number
FM

Number

1 L-1 F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-21

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1380

Description_______________ ________ Range

Pump Suction Drag Disc

Pump Discharge Drag Disc

0-200,000#/ft-sec2 

0-200,000#/ft-sec2

Pump Suction Turbine Meter 0-300 ft/sec

Pump Discharge Turbine Meter 0-300 ft/sec

Pump Suction Pressure Cell 0-1500 psi

Pump Discharge Pressure Cell 0-1500 psi

Pump D/P Cell (Hi) (Leg-to-leg) 0-500 psid (BLH)

Pump D/P Cell (Hi) (Leg-to-leg) -100 to +200

Pump D/P Cell (Lo) (Leg-to-leg) 0-200 psid (BLH)

Pump D/P Cell (Lo) (Leg-to-leg) -8 to +16

Pump Inlet Injection D/P Cell 0-25 psid

Pump Inlet Injection Pressure Cell 0-1500 psid

Pump Torque Meter 0-1200 ft-lbs



400108

Scanner

Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-l 3

13 L-13 F-14

14 L-14 F-15

15 L-15 F-l 6

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-ll

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1380

________________ Description__________________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­

couple

Pump Outlet Injection Flow Thermo­

couple

__________ Range

0-10,000 RPM 

0-600°F 

0-600=F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



400109

Scanner

Channel

Number

Instrument

Location

Number
FM

Number

23 L-23

24 L-24

25 L-25

26 L-26 F-27

27 L-27 F-28

28 L-28 F-10

29 L-29 F-23

30

31 L-31 F-32

32 L-32 F-33

33 L-33

34 L-34 F-35

35 L-35 F-36

36 L-36 F-30

INSTRUMENTATION LIST (Cont'd.)

TEST 1380

Description__________________ __________ Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum OD Thermocouple 0-800°F

High Pressure Water Level D/P Cell 0-2.5 psid

Pump Suction Drag Disc 0-120,000#/ft-sec2

Pump Discharge Drag Disc 0-120,000#/ft-sec2

Pump Suction Turbine Meter 0-300 ft/sec

Pump Discharge Turbine Meter 0-300 ft/sec

Not Used

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

Pump Suction D/P BLH (Inlet/

Across Pipe - 90°)
0 + 500 inches H20

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3



Scanner Instrument

Channel Location

Number Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

O 41 L-41

O
42 L-42

O 43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM

Number

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1380

________________ Description_________________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

__________ Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F



400111

INSTRUMENTATION LIST (Continued)

TEST 1380

Scanner

Channel

Number

Instrument
Location

Number

FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-39 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400112

Scanner

Channel

Number

Instrument

Location

Number
FM

Number

66 L-66 F-29

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1380

________________ Description________________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

__________ Range_________

-100 to + 200 psid

0-25 psid 

0-100 psid
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400115

Scanner Instrument
Channel Location FM
Number Number Number

1 L-1 F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

Ik L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-21

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1465

________________ Description__________________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg) 

Pump D/P Cell (Hi) (Leg-to-leg) 

Pump D/P Cell (Lo) (Leg-to-leg) 

Pump D/P Cell (Lo) (Leg-to-leg) 

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

__________ Range_________

0-600,000#/ft-sec2 

0-600,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400116

Scanner

Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-13

13 L-13 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-ll

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1465

______________ Description____________________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­

couple

Pump Outlet Injection Flow Thermo­

couple

__________ Range

0-10,000 RPM 

0-600°F 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



400117

INSTRUMENTATION UST (Cont'd.)

TEST 1465

Scanner

Channel
Number

Instrument
Location

Number
FM

Number Description Range

23 L-23 High Pressure Drum ID Thermocouple 0-800°F

24 L-24 High Pressure Drum OD Thermocouple 0-800°F

25 L-25 High Pressure Water Level D/P Cell 0-2.5 psid

26 L-26 F-27 Pump Suction Drag Disc 0-600,000#/ft-sec2

27 L-27 F-28 Pump Discharge Drag Disc 0-1,000,000#/ft-sec

28 L-28 F-10 Pump Suction Turbine Meter 0-300 ft/sec

29 L-29 F-23 Pump Discharge Turbine Meter 0-300 ft/sec

30 Not Used

31 L-31 F-32 Pump Discharge DD Thermocouple 0-600°F

32 L-32 F-33 Pump Injection Outlet Flow 

(Magn. F.M.)

0-100 GPM

33 L-33 Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

34 L-34 F-35 AECL Densitometer, Beam 3 0-62.4 lb/ft3

35 L-35 F-36 AECL Densitometer, Beam 1 0-62.4 lb/ft3

36 L-36 F-30 AECL Densitometer, Beam 2 0-62.4 lb/ft3



Scanner Instrument
Channel Location

Number Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

O 41 L-41

o
42 L-42

CO 43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM

Number

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1465

________________ Description_________________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell 

Main Steam Orifice Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

__________ Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi 

0-600°F 

0-600°F 

0-600°F



400119

INSTRUMENTATION LIST (Continued)

TEST 1465

Scanner

Channel

Number

Instrument

Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62 Not Used

63 Not Used

64 L-64 F-39 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400120

Scanner

Channel

Number

Instrument
Location

Number
FM

Number

66 L-66 F-29

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1465

________________ Description________________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

__________ Range_________

-100 to + 200 psid

0-25 psid 

0-100 psid
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PUMP

TEST 1511 DISCHARGE INSTRUMENT SECTION

L-29 L-27

0
B

~!

©
i-6 " i

0 0 0
L-2 L-4

I

-&.J

TOP VIEW

LEGEND

P = PRESSURE CELL

Ap — DIFFERENTIAL PRESSURE

e — TEMPERATURE

V = TURBINE METER

pv2 s DRAG DISK

p s GAMMA DENSITOMETER



400123

Scanner Instrument
Channel Location FM
Number Number Number

1 L-1 F-2

2 L-2 F-3

3 L-3 F-4

4 L-4 F-5

5 L-5 F-6

6 L-6 F-7

7 L-7H F-8

7A L-7H

8 L-7L F-9

8A L-7L

9 L-9 F-21

10 L-10

11 L-ll F-12

INSTRUMENTATION LIST

TEST 1511

____________ Description_____________

Pump Suction Drag Disc 

Pump Discharge Drag Disc 

Pump Suction Turbine Meter 

Pump Discharge Turbine Meter 

Pump Suction Pressure Cell 

Pump Discharge Pressure Cell 

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Hi) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump D/P Cell (Lo) (Leg-to-leg)

Pump Inlet Injection D/P Cell 

Pump Inlet Injection Pressure Cell 

Pump Torque Meter

________Range_______

0-300,000#/ft-sec2 

0-200,000#/ft-sec2 

0-300 ft/sec 

0-300 ft/sec 

0-1500 psi 

0-1500 psi 

0-500 psid (BLH) 

-100 to +200 

0-200 psid (BLH)

-8 to +16 

0-25 psid 

0-1500 psid 

0-1200 ft-lbs



400124

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

12 L-12 F-13

13 L-13 F-14

14 L-14 F-15

15 L-15 F-16

16 L-16 F-17

17 L-17 F-18

18 L-18 F-19

19 L-19 F-20

20 L-20 F-ll

21 L-21

22 L-22

INSTRUMENTATION LIST (Cont'd).

TEST 1511

____________ Description______________

Pump Speed Meter

Pump Suction Thermocouple

Pump Discharge Thermocouple

Pump Suction Densitometer, Beam 1

Pump Suction Densitometer, Beam 2

Pump Suction Densitometer, Beam 3

Pump Discharge Densitometer, Beam 1

Pump Discharge Densitometer, Beam 2

Pump Discharge Densitometer, Beam 3

Pump Inlet Injection Flow Thermo­
couple

Pump Outlet Injection Flow Thermo­
couple

________Range

0-10,000 RPM 

O-BOO'T 

0-600°F 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-62.4 lb/ft3 

0-600°F

0-600°F



400125

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

23 L-23

24 L-24

25 L-25

26 L-26 F-27

27 L-27 F-28

28 L-28 F-10

29 L-29 F-23

30 L-30 F-31

31 L-31 F-32

32 L-32 F-33

33 L-33

34 L-34 F-35

35 L-35 F-36

36 L-36 F-30

INSTRUMENTATION LIST (Cont'd.)

TEST 1511

Description Range

High Pressure Drum ID Thermocouple 0-800°F

High Pressure Drum OD Thermocouple 0-800°F

High Pressure Water Level D/P Cell 0-2.5 psid

Pump Suction Drag Disc 0-120,000#/ft-sec2

Pump Discharge Drag Disc 0-120,000#/ft-sec2

Pump Suction Turbine Meter 0-300 ft/sec

Pump Discharge Turbine Meter 0-300 ft/sec

Pump Suction DD Thermocouple 0-600°F

Pump Discharge DD Thermocouple 0-600°F

Pump Injection Outlet Flow 
(Magn. F.M.)

0-100 GPM

Pump Suction D/P BLH (Inlet/
Across Pipe - 90°)

0 + 500 inches H2O

AECL Densitometer, Beam 3 0-62.4 lb/ft3

AECL Densitometer, Beam 1 0-62.4 lb/ft3

AECL Densitometer, Beam 2 0-62.4 lb/ft3



400126

Scanner
Channel
Number

Instrument
Location

Number

37 L-37L

38 L-38L

39 L-39L

40 L-40L

41 L-41

42 L-42

43 L-37H

44 L-38M

45 L-39H

46 L-40H

47 L-47

48 L-48

49 L-49

50 L-50

51 L-51

FM
Number

F-25

F-34

INSTRUMENTATION LIST (Cont'd.)

TEST 1511

____________ Description_____________

Main Steam Orifice DP Cell (Lo) 

Main Water Orifice DP Cell (Lo) 

Bypass Steam Orifice DP Cell (Lo) 

Bypass Water Orifice DP Cell (Lo) 

Main Steam Orifice Pressure Cell 

Main Water Orifice Pressure Cell 

Main Steam Orifice DP Cell (Hi) 

Main Water Orifice DP Cell (Hi) 

Bypass Steam Orifice DP Cell (Hi) 

Bypass Water Orifice DP Cell (Hi) 

Bypass Steam Orifice Pressure Cell 

Bypass Water Orifice Pressure Cell

Main Steam Orif-jce Thermocouple 

Main Water Orifice Thermocouple 

Bypass Steam Orifice Thermocouple

________Range

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-3.5 psid 

0-1500 psi 

0-1500 psi 

0-25 psid 

0-25 psid 

0-25 psid 

0-25 psid 

0-1500 psi 

0-1500 psi

0-600°F

0-600°F

0-600°F



40012

INSTRUMENTATION LIST (Continued)

TEST 1511

Scanner
Channel
Number

Instrument
Location

Number
FM

Number Description Range

52 L-52 Bypass Water Orifice Thermocouple 0-600°F

53 L-53 Bypass Water Orifice RTD 0-600°F

54 L-54 Bypass Steam Orifice RTD 0-600°F

55 L-55 Pump Suction RTD 0-600°F

56 L-56 Pump Discharge RTD 0-600°F

57 L-57 Ambient Temperature 0-200°F

58 L-58 Main Water Orifice RTD 0-600°F

59 L-59 Main Steam Orifice RTD 0-600°F

60 L-60 Loop Flow Control Valve DP Cell 0-200 psid

61 L-61 Pump Suction (Inlet Leg-to-Flange) 0-10 psid

62
*

Not Used

63 Not Used

64 L-64 F-39 Blowdown Leg Pressure Cell 0-1500 psi

65 L-65 H.P. Drum Pressure Cell 0-1500 psi



400128

Scanner
Channel
Number

Instrument
Location

Number
FM

Number

66 L-66 F-29

67 F-26

68 L-68

69 L-38H F-38

INSTRUMENTATION LIST (Cont'd.)

TEST 1511

____________ Description____________

Pump Flange to Flange DP Cell 

Blowdown Sequence Indicator 

Pump Impeller (Front-to-Back) D/P 

Main Water Orifice D/P

________Range_______

-100 to + 200 psid

0-25 psid 

0-100 psid



Appendix 4.2B

DIGITIZED VOLTAGE DATA CALIBRATION PROGRAM LISTING

4.2B-1





1

5

10

15

20

25

30

35

40

45

50

55

PROGRAM FEFR 73/172 0PT=1 FTN 4.7*476 79/06/08. 15.37.55

PROGRAM FEFR(INPUT=/72tOUTPUT»TAPE30.TAPE 1.TAPE2.TAPE3.TAPE4, 
lTAPE5tTAPE6,TAPE7,TAPE8,TAPE9,T*PE10,TAPEl5)

DIMENSION IFL(40)»IRGi40l,0(ICO) .IA(14,IOC)
COMMON/C CAST/SFREQ,NREC,M,B1•RSEC, ICNS,CF,CZ,B(1001,JFIL
COMMON/CCNST1/VFUL141,VF,JC1
DIMENSION CI100J
REAL M
INTEGER B
DATA IRG/1,1,2,2,3,3,4,1,1,2,2.3,3,4.1,1,2,2,3,3, 4,1,1,2,2,3,3,4 

11,1,2,2,3,3,4,4.4,4,4,4/
DATA IFL/l,6,1,6,1,6,1,2,7,2,7,2,7,2,3,8,3,8,3,8,3,4,5,4,9,4,9,4 

15,10,5,1C,5,1C,5,6,7,8,9,10/
LC=1

2 CALL DATA1N(0,1A,0,ICK)
READ 1,1DATE 
READ 1,IRON 

1 FORMAT(6X.A10)
READ *,IFILE,NREC,SFREC,BDT,SST 
READ *,VFOL 
PRINT*, VFL'L 
NFILE-0
1F(IF 1LE.EC.OJ CALL EXIT 

30 CALL DATAIN(IF1LE,IA,9,ICK)
IREC=0

40 CALL DAT A IN I IF ILE ,IA,1,ICK)
1REC=IREC*1 
DO 6 0 1=1,10 
DO 50 K=l,100 

5C B1KI=1A(I,K)
60 WRITE (I) B

IFIIREC.LT.NRECI GO TO 40 
NFILE=NFILE*1 
IFILE=IFILE*1 
IFINFILE.LT.4) GOTO 30 
RSEC=SFREQ/100.
STIME=BOT-SST
ICRS=STIME*RSEC*1.
SST=BDT-ICRS/RSEC 

20C DO 300 JC= 1,40 
JC1= JC
JFIL=IFL(JC)
JRG= IRGIJCI 
REWIND JFIL 
JRG=JRG-1
IFIJPG.EC.OJ GO TO 220 
DO 210 1=1,JRG 
DO 210 K=1,NREC 

210 READ!JFIL1 B 
22C CONTINUE

CALL CAL IB 
IDF= ICRS+1 
DO 230 J=IDF,NREC 
READIJFIL » B 
DC 232 IC=1,10C 

232 C(IC)=B( ICI*M*B1
IFHJC.GT.11.CR.IJ.NE.IDFI1 GO TO 222 
NREC 1=INREC-IDF! + 1

000100
000110
000130
000140
000145
000150
000180
000190
000200
000210
000220
000230
000240
000260
000270
000275
000280
000310
000320
000321
000430
000440
000450
000460
000470
000480
000490
000500
000510
000520
000530
000540
000550
000560
000562
000564
000566
000568
000570
000575
000580
000590
000600
000610
000620
000630
000640
000650
000660
000670
000680
000700
000710
000720
000721
0C073C
000740

PAGE 1

420001



PROGRAM fEFR 73/172 OPT=l F TN 4. 7*-4 76 79/06/08- 15.37.59 PAGE 2

PDELT=10C./SFPEG 000745
WRITE (151 1DATE,IRON,SFREO.NRECi,EOT,SST 000750

60 PRINT ESCflOATE.IRON.SFREQ»NREC 1 ,BDT,SSTiFUELT 000780
2 50 FORM AT II HI,///,10X*GATE=*A10,5X»RUN=*A10,//,1 OX*SFREQ=*Ffc.2,5X* 000790

INREC=*I4,10X*BDT=*F6.2,5X*SST=*F6.2,5X*PRINT OUT DELTA T = *F5.2> 000800
222 IF(J.NE.ICF) GC TO 257 000850

PRINT 28C,JC.P,81,CF,C2,VF 000870
65 280 FORM AT(///10X*CH=*13//10X*SL0PE=*F8.J,10X*I NT=*F 8.3 » 5X*CF=*F8.2 000890

1,*CZ=*FB.2* FSCALE VOLTS = *F8.3) 000900
257 IFULC.LT.01.0R.I JC.GT.IOO)) GC TC 230 000920

D(LCI=C(1) 000921
LC=LC+1 000922

70 IFILC.NE.1011 GO TO 23C 000923
LC=-1 000924
PRINT 270,D 000925

2 70 FORMAT(5(10X,F11.2)) 000930
23C WRITE 115) C 000940

75 IF1LC.E0.-1J GC TO 290 000944
LC=LC-1 000945
PRINT 27C,(0(l),Isl,LCi 000946

290 K=M00(JC,2) 0 U0947
IFIK.EQ. OPRINT 295 000946

80 29 5 FORMAT(IHI) 000949
300 LC=1 000950

REWIND 15 D j:;960
END 000980

SYMBOLIC REFERENCE MAP 1R=11

ENTRY POINTS
35203 FEFR

VARIABLES SN TYPE RELOCATION
10 B INTEGER ARRAY CONST 35623 BOT REAL

3 B1 REAL CONST 40715 C REAL ARR AY
6 CF REAL CONST 7 CZ REAL CONST

35761 D REAL ARRAY 35627 1 INTEGER
36125 IA INTEGER ARRAY 35636 IC INTEGER
35617 ICK INTEGER 5 ICRS INTEGER CONST
35620 I DATE INTEGER 35634 IDF INTEGER
35622 I FILE INTEGER 35641 IFL INTEGER ARRAY
35626 IREC INTEGER 35711 IRG INTEGER ARRAY
35621 IRUN INTEGER 35635 J INTEGER
35632 JC INTEGER 5 JC1 INTEGER CONST 1

154 JFIL INTEGER CONST 35633 JRG INTEGER
35630 K INTEGER 35616 LC INTEGER

2 M REAL CONST 35625 NFILE INTEGER
1 NREC INTEGER CONST 35637 NRECI INTEGER

35640 PDELT REAL 4 RSEC REAL CONST
0 SFREQ REAL CONST 35624 SST REAL

35631 STIME REAL 4 VF REAL C0NST1
0 VFUL REAL ARRAY CONST 1

420002



PROGRAM FEFR 73/172 CPT=1 FTN 4.7*476 79/06/08. 15.37.59 PAGE

FILE NAMES MODE
0 INPUT MIXED 2064 OUTPUT MIXED 6214 TAPE1 31030 TAPE10

33104 TAPE15 UNFMT 1C270 TAPE2 12344 TAPE3 4140 TAPE30
14420 TAPE4 16474 TAPES 20550 TAPE 6 22624 TAPE7
24700 TAPES 26754 TAPE9

EXTERNALS TYPE ARCS
CALIB 0 DATAIN 4
EXIT 0

INLINE FUNCTIONS TYPE ARGS
MOD INTEGER 2 INTR1N

STATEMENT LABELS
35441 1 FMT 0 2 INACTIVE 352 24 30
35227 40 0 50 0 60

0 200 IN ACT IV E 0 210 35311 220
35343 222 35361 230 0 232
35520 250 FMT 35347 257 35570 270 FMT
35550 280 FMT 35375 290 35605 295 FMT

0 300

LOOPS LABEL INDEX FROM-TC LENGTH PROPERTIES
35233 60 » I 27 30 15B EXT REFS NOT INNER
35240 50 K 28 29 38 OPT
35267 3 00 * JC 39 81 1176 EXT REFS NOT INNER
35300 210 * I 46 48 11B EXT REFS NOT INNER
35301 210 * K 47 48 5B EXT REFS
35315 230 * J 52 74 518 EXT REFS NOT INNER
35322 232 IC 54 55 5B OPT

COMMON BLOCKS LENGTH 
CONST 109
C0NST1 6

STATISTICS
PROGRAM LENGTH 
BUFFER LENGTH 
CM LABELED COMMON LENGTH 

520006 CM USED

A777B 2559
34062B 14386

163B 115

420003



SU6K0UTIN£ CALIB 73/172 CPT=1

1

5

10

15

20

25

30

SLBROUTINE CALIB
C0MMCN/CCNST/SFREC.NREC,M,B1,RSEC,ICRS, 
CCMMCN/CCNST1/VFULlA I,VF,JC1 
REAL M 
INTEGER B 
IREC=RSEC*2.5+.5 
DO 5 1=1,IREC 

5 READ!JFIL I B
ISUM=BI20)>B(21)*BI22)♦BI23I+BI24) 
CZ=ISUM/5.
K=IREC+1 
IREC=RSEC*5.*.5 
DC 10 I=K,IREC 

1C READ (JFIL) B
ISUM=ei20)+BI21)*B(22)+B(23)*B(2A)
CF=ISUM/5 
1 = 0
IMMOD (JC1,7)
IF((IN.EQ.OJ.OR.IJC1.GT.35)) GC TC 50 
GO TO (40,40,30,30,20,20)IN 

20 1=1+1 
30 1=1+1
40 1*1+1
50 1=1+1

VF=VFUL(I)
M=VF/(CF—CZ)
B1=-M4CZ
IREC=IREC+l
IF IIREC.EC.ICRS) RETURN 
00 60 J=IREC,ICRS 

60 READUFIL) B 
RETURN 
END

SYMBOLIC REFERENCE MAP (R=l)

ENTRY POINTS 
1 CALIB

VARIABLES SN TYPE RELCCATION
10 B INTEGER ARRAY CONST 3 B1
6 CF REAL CONST 7 CZ

132 I INTEGER 5 ICRS
135 IN INTEGER 131 IREC
133 I SUM INTEGER 136 J

5 JC1 INTEGER CONST! 154 JFIL
134 K INTEGER 2 M

1 NREC INTEGER CONST 4 RSEC
0 SFREQ REAL CONST 4 VE
0 VFUL REAL ARRAY CONST!

PAGE 1FTN 4.7+476 79/06/08. 15.37.59

,C2,B(100),JFIL
OCC990
001000
001010
001020
001030
001070
001080
001090
001100
001110
001120
001130
001140
001150
001160
001170
001180
001182
001183
001184
001185
001186
001187
001188
001189
001190
001200
001260
001270
001280
001290
001300
001301

REAL
REAL
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL

CONST
CONST
CONST

CONST
CONST
CONST
CONST1

420004



SUBROUTINE CALIB 73/172 OPT=l

INLINE FUNCTIONS TYPE ARGS
MOO INTEGER 2 INTRIN

STATEMENT LABELS
0 5 0 10

66 30 70 40
0 60

LOOPS LABEL INDEX FROM-TC LENGTH PROPERTIES
7 5 * I 7 8 5B EXT REFS

27 10 * I 13 14 5B EXT REFS
103 60 * J 30 31 5B EXT REFS

COMMON BLOCKS LENGTH
CONST 1C9
CONST1 6

STATISTICS
PROGRAM LENGTH 137B 95
CM LABELED COMMON LENGTH 163B 115

52000B CM USED

FTN 4.7*476 79/06/08. 15.37.59 PAGE 2

64 20
72 50

420005



SUBROUTINE DATAIN T3/m OPT = l

1

5

10

15

20

25

30

35

40

45

50

55

SUBROUTINE DATAIN (1F1 LE , A , KS WO , I ECF ) 
DIMENSION At 14.1001 
C0MM0N/R1/NX(1800).CAT It 361l.LENG 
INTEGER 0ATI.A 
IFtKSWCH.EO.lI GO TC 8 
1F(KSWCH.EQ.91 GO TC 3 
IF(KSWCH.EQ.O) GO TO 2 
PRINT l.KSWCH

1 FORMATtlX,//*ILLEGAL KSMCH=*I5)
CALL EXIT

2 KURFIL=0 
RETURN

3 IF(IFILE.GE.KURFIL) GO TO 4 
REMIND 30
KURFIL=0

4 IFtIFILE.NE.KURFIL) GO TO 7 
NEND=NRRD+2
DO 5 1B-1.NEND 
BACKSPACE 30

5 CONTINUE 
KURFIL=KURFIL-1

7 BUFFER IN (30,1) (DATII1).DATIt361)) 
IF(UNIT(30)) 18.18,20

18 LENG-LENGTH(30)
IF(LENG.NE.2) GO TO 7 
KURFIL=KURFiL+l
IF(IFILE.NE.KURFIL) GO TO 7
NRRD-0
RETURN

8 BUFFER IN (30,1) (OATI(1),OAT I(361))
IFIUNIT(30)) 19,19,20

19 LENG=LENGTHI3C)
NRRD=NRRD+1 
IEOF=EOF(30)
IF(IEOF) 9,9,12

9 IF(LENG.NE.361) GO TO 13 
CALL OECGO
NN=1
DO 11 1=1,100 

DO 10 J=l,10 
A(J,I )=NX(NN)

10 NN=NN+1
DO 11 J=ll,14 
IHI=AND(NX(NN),7777B)
IHI=SFIFT(IHI,12)
ILO=AND(NX INN+1),77778)
A( J, I )=CR( IHI, ILO)

11 NN=NN>2
12 RETURN
13 PRINT 15, IFILE.NRRD.LENG
15 FORMATI1X,//4FILE N0.*I3,*REC0RC NC.*I3* 

RETURN
20 PRINT 21

21 FORMAT(1X*PARITV ERROR UN TAPE 10 *) 
RETURN 
END

FTN 4.7*476 79/06/08- 15.37.59 PAGE 1

003150 
003160 
003170 
003180 
003190 
003200 
003210 
003220 
003230 
003240 
003250 
003260 
0032 70 
003280 
003290 
003300 
003310 
003320 
003330 
003340 
003350 
003360 
003370 
003380 
003390 
003400 
003410 
003420 
003430 
003440 
003450 
003460 
003470 
003480 
003490 
003500 
003510 
003520 
003530 
003540 
003550 
003560 
003570 
003580 
003590 
003600 
003610 
003620 
003630 
003640

* 15) 003650
003660 
003670 
003680 
003690 
003700

420006



SYMBOLIC REFERENCE MAP (R=l)

ENTRY POINTS 
3 DATAIN

SUBROUTINE DATAIN 73/172 QPT=1 FTN A.7+476 79/06/08. 15.37.59

VARIABLES SN TYPE RELOCATION
0 A INTEGER ARRAY F.P. 341C OATI INTEGER ARRAY Rl

221 I INTEGER 217 IB INTEGER
0 I EOF INTEGER F.P. C IF ILE INTEGER F.P.

223 IHI INTEGER 224 ILO INTEGER
222 J INTEGER C KSteCH INTEGER F.P.
214 KURF1L INTEGER 4161 LENG INTEGER Rl
215 NENO INTEGER 220 NN INTEGER
216 NRRD INTEGER C NX INTEGER ARRAY Rl

FILE NAMES MOCE
OUTPUT FMT TAPE30 BUF

EXTERNALS TYPE ARGS
OECOO 0 EOF REAL 1
EXIT 0 LENGTH INTEGER 1
UNIT REAL 1

INLINE FUNCTIONS TYPE ARGS
AND NO TYPE 0 INTRIN CR NO TYPE 0 INTRIN
SHIFT NO TYPE 2 INTRIN

STATEMENT LABELS
150 1 FMT 15 2 17 3

24 4 0 5 40 7
55 B 0 9 INACTIVE 0 10

0 11 133 12 134 13
174 15 FMT 0 16 INACTIVE 0 19 INACTIVE
137 20 205 21 FMT

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
31 5 * IB IB 20 5 B EXT REFS

100 11 * I 39 48 33B NOT INNER
106 10 J 40 42 3B OPT
121 11 J 43 48 6B OPT

COMMON BLOCKS LENGTH
R1 2162

STATISTICS
PROGRAM LENGTH 230B 152
CM LABELED COMMON LENGTH 4162B 2162

52000B CM LSED

PAGE 2

420007



OECOD
STORAGE 6LLOCA7ION.

ADDRESS LENGTE

0 16 
16

BINARY CONTROL CAROS.

IDENT OECCD 
END

COMPASS 3.5-476. 79/06/03. 15.38.06. PAGE 1

BLOCKS TYPE ADDRESS LENGTH

PROGRAM* LOCAL 0 16
Rl COMMON 0 4162

ENTRY POINTS.

CECOD C+

420008



DEC CD COMPASS 3.5-476. 79/06/08. 15.38.06. PAGE 2

IDENT DECCD 003710
ENTRY CECGO 003720

0 1 DECOD BSSZ 1 003730
1 5110004161 C SA1 B04LENG 003740

63310 SB3 804X1 003750
2 6110000001 SB 1 BO*1 003760

6120000060 SB2 80*48 003770
3 6150000000 C SB5 80+AX 003780

6155777776 SB5 B5-1 003790
4 5111003410 C ONE SA1 B14CATI 003800

23621 AX6 82,>1 003810
5 5165000C01 SA6 B5*l 003820

5121003410 C SA2 B14DATI 003830
6 20214 LX2 12 003840

23722 AX7 B2,X2 003850
5175000002 SAT B5*2 003860

7 5131003410 C SA3 B1*0ATI 003870
20330 LX3 24 003880

23623 AX6 B2.X3 003890
10 5165000003 SA6 85*3 003900

5141003410 C SA4 B14CATI 003910
11 20444 LX4 36 003920

23724 AX7 B2.X4 003930
5175000004 SAT 85+4 003940

12 5151003410 C SA5 B14DATI 003950
20560 LX5 48 003960

23625 AX6 B2,X5 003970
13 5165000005 SA6 B5*5 003980

6155000005 SB5 B5*5 003990
14 6111000001 SB1 81*1 004000

0513000004 4 NE B1,B 3,ON £ 004010
15 0400000000 4 EC OECCD 004020

USE /Rl/ 004030
0 3410 NX BSS 1800 004040

3410 551 DATI BSS 361 004050
4161 1 LENG BSS 1 004060

16 END 004070

431008 CM STORAGE USED 37 STATEMENTS 5 SYMBOLS
MODEL 173 ASSEMBLY 0.307 SECONDS 15 REFERENCES

420009



OECOD
SYMBOLIC REFERENCE TABLE.

COMPASS 3.5-476. 79/06/08. 15.38.06. PAGE 3

DATI 3410 Rl 2/10 2/13 2/17 2/21 2/25 2/35 L
DfcCOD 0 PROGRAM* 2/02 E 2/02 L 2/3 2
LENG 4161 R 1 2/C4 2/36 L
NX 0 Rl 2/08 2/34 L
ONE 4 PROGRAM* 2/10 L 2/31

420010



Appendix 4.2C

TRANSIENT DATA REDUCTION PROGRAM LISTING

4.2C-1
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55

PROGPAM TPPPP 76/76 OPT = 1 FTN 4.5*414 02/07/79 10.47.11*

PROGRAM TPPPP <INPUT.TAPE7.TAPES.OUTPUT.TAPE6=0UTPUT,TAPE 10.
1 TAPER, TAPE 11.TAPE 1,TAPE41.TAPE42.TAPE43.TAPE44.TAPE45,
2 TAPE46,TAPE47,TAPE48»TAPE49»TAPE50»TAPE51,TAPE52.TAPE53,
C TAPE8B,
3 TAPE54«TAPE55,TAPE56,TAPE57»TAPE58»TAPE59,TAPE60)

COMMON DESI6(75),C(9,40),RC(40,300)
COMMON IPA.IPB.IPC
LEVEL 2.SEPR.VTRS.VTRSE.VTRSN.FLUXE.FLUX.ATR.ATRE.HMSE 
LEVEL 2,VSMD1»VSMD1E,VPA1,VPAIE»VDMD1,VDMD1E»TEMP.TEMPE 
REAL MFR.MI
DIMENSION PAVG(300),PSMD(300),PDMD(300).PDA(300),RSD(300)
DIMENSION ROD(300),VSMD(300),VDMD(300),VSD(300)
DIMENSION VDD(300),VPA(300),PA(300),VPDA(300>.VTRSN(12,300) 
DIMENSION KCA(16),KP(11>,KDP(17),KTM(2),KGD(9>
DIMENSION KDD(5),KT(5),K5M(2).PR(41,3),PAC(9)
DIMENSION ZP(ll),ZDP(17),ZTM(2),ZDD(5),ZT(5).ZSM(2)
DIMENSION SEPR(40,300),DDZ(5), KMF(2), ZMF(2)
DIMENSION ATR(19,300),ATRE(16,300)»PHS(300>.PHD(300),PSUCTF(300) 
DIMENSION MFR(12,300).MI(12,300)
DIMENSION VTRS(12,300).VTRSE(12,300)
DIMENSION HMS(9,300)»HMSE(9,300)
DIMENSION WI(300),WO(300),WL(300),MIE(300>.WOE(300),WW(300) 
DIMENSION EPRN(300), EPRT(300).FRCTN(300).HYDRN(300)
DIMENSION PAVGE(300),VSMDE(300),RDDE(300>,RSDE(300)
DIMENSION PDAE(300),FRCT(300),FRCTE(300),HYDR(300).HYDRE(300) 
DIMENSION ETM1(2),ETM2(2),ETM3(2),ETM4(2),ETM5(2),ETM6(2),ETM7(2) 
DIMENSION ETM8(2),ETM9(2),ETM10(2).ETM11(2)
DIMENSION FLUX(12.300).FLUXE(12,300).VSMD1(300),VSMD1E(300),VPA1(3 

100)
DIMENSION DATA(26.40),VPA1E(300).VDMD1(300).VDMD1E(300)
DIMENSION VPDAE(300).VDMDE(300),VPAE(300)
DIMENSION VSDE(300)«VDDE(300)
DIMENSION TT (300) ,ACEL (300) .ZEROOO)
DIMENSION TEMP(300)♦TEMPE(300)
DIMENSION PLOT(310)
DIMENSION VAECL(300),VAECLE(300>,ABG(22>,KFP(6>
COMMON /LCMC/SEPR.VTRS,VTRSE.VTRSN,FLUXE.FLUX.ATR.ATRE.HMSE 
COMMON /LCMC/VSMD1,VSMD1E.VPA1,VPAIE.VDMD1,VDMDIE,TEMP,TEMPE 
DATA ETM1/6H(PSIA),5H(BAR)/.ETM2/5H(GPM),5H(LPM)/
DATA ETM3/4H(FT),4H(M) /.ETM4/7H(FT.LB),7H(KGF.M)/
DATA ETM5/8H(LBM/HR),8H(KG/HR) /,ETM6/9H(LBM/FT3),9H(KG/M3) /
DATA ETM7/8H(FT/SEC)»8H(M/SEC) /
DATA ETM8/1OH(LBM/FT-SE,10H(KG/M-SEC2/,ETM9/3HC2)»3H) /
DATA ETM10/3HPSI,3HBAR/
DATA TT/.05,.10,.15,.20,.25/
DATA ETM9/3HC2),3H) /,ETM11/5H(F) ,5H(CEL)/
DATA ABG(1)/1OHPUMP IN-FL/
DATA ABG(2)/1 OHANGE, SUCT/
DATA ABG(3)/1OHTEST SECT-/
DATA ABG(4)/lOHINLET DP /
DATA ABG(5)/10HPAC12 DISC/
DATA ABG(6)/1OHHARGE P /
DATA ABG(7)/lOHPAC16 DISC/
DATA ABG(8)/10HHAR6E P /
DATA ABG(9)/IOHMIX TEE P /
DATA ABG <10)/10H /
DATA ABG (1D/10HWATER ORIF/
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TPPPP 8
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PROGRAM TPPPP 76/76 OPT=l FTN 4.5*M4 0P/07/79 10.47.111

DATA ABG(12)/1 OH PRES DROP/ TPPPP 59
DATA ABG(13)/10HHIGH PRESS/ TPPPP 60
DATA ABG(14)/10HURE DRUM P/ TPPPP 61
DATA ABG(15)/IOHPUMP INLET/ TPPPP 62
DATA ABG(16)/1OH-OUTLET DP/ TPPPP 63
DATA ABG(17)/1OHPUMP IMP F/ TPPPP 64
DATA ABG(18>/lOHRONT-BACK / TPPPP 65
DATA ABG(19) /10HLEG TO LEG/ TPPPP 66
DATA ABG(20) /10HDP.HEAD / TPPPP 67
DATA ABG(21) /10HAECL DP«AC/ TPPPP 68
DATA ABG(22) /10HPOSS PIPE / TPPPP 69

C DATA INITIALIZATION FOR TEST RUN ONLY TPPPP 70
DATA ITS«NSTEP/5«1/ TPPPP 71

C TPPPP 72
T3

C ESTABLISH DATE AND TIME OF DATA REDUCTION RUN TPPPP 74
75

IPA=0 TPPPP 76
REWIND 7 TPPPP 77
REWIND 8 TPPPP 78
READ 4,(DESIGII).1=1.75) TPPPP 79

4 FORMAT(8A10) TPPPP 80
1 IPA=IPA»1 TPPPP 81

IPO=IPA-l TPPPP 82
WRITE(88.*)IPO TPPPP 83
REWIND 88 TPPPP 84

IPB=IPA*40 TPPPP 85
IPC=IPA*20 TPPPP 86

REWIND 8 TPPPP 87
REWIND 7 TPPPP 88

RE AD(8.171)NTCA»(KCA(I).1 = 1.NTCA> TPPPP 89
READ(8,171)NP,< KP{I),1 = 1,NP) ‘ TPPPP 90
READ(8,171)NDP,(KDP(I),1=1,NDP) TPPPP 91
READ(8,171)NTM,(KTM(I>,1=1,NTM) TPPPP 92
READ(8,171)NDD,(KDD(I),I=1,NDD> TPPPP 93
READ(8.171)NT,(KT(I),I=1,NJ) TPPPP 94
READ(8,171)NSM,(KSM(I>,1=1,NSM) TPPPP 95
READ(8,171)NGD,(KGD(I),1=1,NGD> TPPPP 96
READ(8,171) NMF, (KMF(I),1=1,NMF) TPPPP 97
READ(8.201)(KFP(I),1=1,6) TPPPP 98

201 FORMAT(2X,613) TPPPP 99
READ(8,179)(ZP(I>,I=1.NP) TPPPP 100
READ(8,180)(ZDP(I),I=1,NDP) TPPPP 101
READ(8,182)(ZTM(I),1=1,NTM) TPPPP 102
READ(8,182)< ZDD(I),1 = 1,NDD) TPPPP 103
READ(8,182)(ZT(I),1=1,NT) TPPPP 104
READ (8,182)(ZSM(I)•1 = 1.NSM) TPPPP 105
READ(8,182) (ZMF(I>,1=1,NMF) TPPPP 106

171 FORMAT(5X1513) TPPPP 107
179 FORMAT(6F7.3) TPPPP 108
180 FORMAT(2X,9F7.3) TPPPP 109

182 FORMAT(5X,4F7.3) TPPPP no
C INSTRUMENT CONVERSION AND CALIBRATION ERROR CONSTANTS TPPPP in

NI=40 TPPPP 112
DO 200 1=1,NI TPPPP 113
READ(8,195)(C(J.I),J=1,7) TPPPP 114

195 FORMAT(6X4F13.6/1X3E13.6) TPPPP 115
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165

170

1 TPPPP 76/76 OPT=l FTN 4.5*414 02/07/79 10.47

200 CONTINUE TPPPP 116
C READING OF SCANNER DATA FILE TPPPP 117

CALL INOATA(RC.ITS,NSTEP.DAT,DATA.NTEST.TT,TIM,AREA) TPPPP lie
C TPPPP 119
C START OF BIG LOOP TPPPP 120
20 DO 802 KK=1♦ITS TPPPP 121

XI=1.5-.5*C-1)**(KK-1) TPPPP 122
II=XI TPPPP 123
J=3-II TPPPP 124
2ER(KK)=2ER(KK)*20. TPPPP 125

C INSTRUMENT CONVERSION TPPPP 126
C THERMOCOUPLE DATA CONVERSION TPPPP 127

DATA PAC/-1.8533063273E*1,3.8918344612E*1,1.6645154356E-2, TPPPP 128
*-7.870237448E-5»2.2835785557E-7,-3.5700231258E-10, TPPPP 129
*2.9932909136E-13,-1.2849848798E-16,2.2239974336E-20/ TPPPP 130

DO 396 1=1,NTCA TPPPP 131
K=KCA(I) TPPPP 132
IF(K,EO,40) GO TO 396 TPPPP 133
RC(K,KK)=RC <K,KK)*2, TPPPP 134
1F(RC(K,KK),LT.(-2.65))GO TO 396 TPPPP 135
IF(RC(K*KK),GT.40.)GO TO 396 TPPPP 136
EI=1000.*(RC(K,KK)*2.6621) TPPPP 137
PR(K»II)=.0242*EI TPPPP 138

370 T=1. TPPPP 139
EL=0. TPPPP 140
DO 383 JA = 1.9 TPPPP 141
EL = EL ♦ PAC(JA) « T TPPPP 142
T=T*PR(K»II) TPPPP 143

383 CONTINUE TPPPP 144
EL=EL*125.*EXP(-.5*((((PR(K.11)-127.)/65.)**2))) TPPPP 145
IF(ABS(EI-EL).LT.l.)GO TO 395 TPPPP 146
PR(K,II)=PR(K»II)♦.0242*(EI-EL) TPPPP 147
GO TO 370 TPPPP 148

395 PR(K«lI> =PR(K,II)*C(1,K)*C(2,K)«RC(K,KK) TPPPP 149
PR(K»II)=((PR(K,II)*9.)/5.)*32. TPPPP 150
IF(K.EQ.13) PR(K,II)=C(1,39)*C(2,39)*PR(K,II) TPPPP 151
IF(K.EO.14) PR(K,II)=C(3,39)*C(4,39)*PR(K,II) TPPPP 152

396 CONTINUE TPPPP 153
C PRESSURE CELL CONVERSION TPPPP 154

DO 445 1=1.NP TPPPP 155
K*KP <I) TPPPP 156
IF(K.E0.40) GO TO 445 TPPPP 157
RC(K,KK)=RC(K,KK)*16. TPPPP 158
RC(K,KK)=RC(K,KK)—2P(I) TPPPP 159
CALL SRSORT(750.,68.,VPTL,XHP.XX,1,VG,XHG,XX) TPPPP 160
V1=1./(172B.*VPTL) TPPPP 161
PR(K,II)=C(1,K)*V1*C(2,K)*C(3,K)»RC(K,KK)*C(4,K)*RC(K,KK)*RC(K,KK) TPPPP 162
PR(K,II)=AMAX1(14.7,PR(K,II)) TPPPP 163
CALL SRSORT(PR(K,ID,68..VPTL.XHP,XX»1,VG»XHG,XX> TPPPP 164
Vl=l./(1728.*VPTL) TPPPP 165
PR(K,II)*C(1,K)*V1*C(2.K)*C(3.K)*RC(K,KKI*C(4,K)*RC(K,KK)*RC(K.KK) TPPPP 166
PR(K«II)=AMAX1(0.,PR(K,II)) TPPPP 167
PR(K.II) = PR(K,II> ♦ 14.7 TPPPP 168
IF(PR(K,II).LE.0.) PR(K.II1=14.69999 TPPPP 169

445 CONTINUE TPPPP 170
C DIFFERENTIAL PRESSURE CELL CONVERSION TPPPP 171

DO 505 1=1,NDP TPPPP 172
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225

PROGRAM TPPPP 0PT=1 FTN *.5«414 02/07/79 10.47.11$

K=KDP <I) TPPPP 173
IF(K.F0.40) GO TO 505 TPPPP 174
IF<K.EQ.*DP(il.OR.K.EQ.KDP<2>> 60 TO 400 TPPPP 175
RC(K»KK)=RCIK.KK)*16. TPPPP 176
GO TO 401 TPPPP 177

400 RC<K.KK)=RC(K.KK)«20. TPPPP 178
401 RC(K*KK)=RC(K,KK)-ZDP(I) TPPPP 179

IF(K.EQ.KOP(1).OR.K.EQ.KOP(2)> M=KP<1> TPPPP 189
IF(K.EO.KOP(3)) M=KP(3) TPPPP 181
PR(K*II)=Ca*K)*Vl*< (C(2.K)*C(4.K>*PR(M,II) » ♦ (C (3.K) ♦€ (5.K) * TPPPP 182

IPR(M.II))*RC(K*KK))*C(6»K) TPPPP 183
505 CONTINUE TPPPP 184
C DRAG DISK CONVERSION TPPPP 185

M=30 TPPPP 186
DO 525 1=1,NDD TPPPP 187
K=KDD(I> TPPPP 188
IF(K.EQ.40) GO TO 525 TPPPP 189
IF (K.EQ. KDD(1)) CK= 38.29 TPPPP 190
IF (K.EQ.KDD(2)) CK=38.4l TPPPP 191
IF(K.EQ.KDD(3)) CK= 38.48 TPPPP 192
IF(K.EQ.KDD(4)) CK=38.50 TPPPP 193
RC(K,KK)=RC(K,KK>*CK TPPPP 194
IF(K.EQ.KDD(1)) DOZ(I1=C(3,K)*(PR(30,1I)-525.) TPPPP 195
IF(K.EQ.KDD(2)) DDZ(I>=C(3*K)•(PR(31*1I>-525.) TPPPP 196
IF(K.EQ.KDD(3)) DDZ(I>=C(3*K>*(PR(30,111-525.) TPPPP 197
IF(K.EQ.KDD14)1 DDZ(I)=C(3,K)*(PR(31,111-525.) TPPPP 198
PR(K,11)=C{1,K),C(2,K)*(RC(K,KK)-DOZ <I)> TPPPP 199

525 CONTINUE TPPPP 200
C TURBINE METER CONVERSION TPPPP 201

DO 550 1=1,NT TPPPP 202
K=KT(I1 TPPPP 203
IF(K.EQ.401 GO TO 550 TPPPP 204
RC(K,KK1=RC(K,KK1*20. TPPPP 205
RC(K,KK)=RC(K,KK)-ZT(I) TPPPP 206
PR(K,II)=C(1,K),(C(2,K),C(3,K)1*RC<K,KK)*C(5,K)«RC(K ,KK)**2 TPPPP 207

550 CONTINUE TPPPP 208
C GAMMA DENSITOMETER CONVERSION TPPPP 209

DO 575 1=1,NGD TPPPP 210
K=KGD(I1 TPPPP 211
IF(K.EQ.40) GO TO 575 TPPPP 212
RC(K,KK)=RC(K,KK)«20. TPPPP 213
DIFF=RC(K,KK)—C(3,K> TPPPP 214
IF (DIFF.LE. 0.0001) GO TO 203 TPPPP 215
PR(K,II)=C(1,K)♦C(2,K>*(AL0G(RC(K,KK1-C(3,K))) TPPPP 216
GO TO 204 TPPPP 217

203 PR(K,II)=0.11 TPPPP 218
204 CONTINUE TPPPP 219

C(7,K)=((PR(K,II)-3.)/59.4)*.27*.03 TPPPP 220
575 CONTINUE TPPPP 221
C SPEEDMETER CONVERSION TPPPP 222

DO 600 1=1,NSM TPPPP 223
K=KSM(I) TPPPP 224
IF(K.EQ.40) GO TO 600 TPPPP 225
RC(K,KK)=RC(K »KK)*20. TPPPP 226
RC(K,KK)=RC(K,KK)-ZSM(I) TPPPP 227
PR(K,II)=C(1,K)*(C(2,K)«RC(K,KK),C(3,K)*RC(K,KK)*RC(K,KK))*C(4,K) TPPPP 228

600 CONTINUE TPPPP 229
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PROGRAM TPPPP 76/7<> 0PT = 1 FTN 4.ir»414 02/07/79 10.47.US

RC(36»KK)=TEMP(KGD <9))
RC(32*KK)= TEMP(KMF(1))
RC(40»KK) = TEMP(40)
5EPRUtKK)=TEHPE<KDD(U >
5EPR<2»KK)«TEMPE(KOD(2))
5EPR(26,KK)=TEMPE(KD0(3))
SEPR«29,KKT=TEMPE(KDD(4))
SEPR(13»KK)=TEMPE(KCA(1))
SEPR(14»KK)=TEMPE(KCA(2))
S£PR(30*KK»* TEMPE(KCA(3)1 
SEPR(31.KK>* TEMPE«KCA<4>)
SEPR(33*KK) = TEMPE <RCA(5))
SEPR <5tKK)=TEMPE(KP <1))
SEPR <6*KK)=TEMP£(KP12>)
SEPR <27«MK1= TEMPE(KP(3))
SEPR(28.KK>* TEMPE(KP(41)
SEPRI3T.KK)= TEMPE(KP(5))
SEPR(T.KK»*TEMPE(KDP(1))
5EPR(8»KK)=TEMPE(KOP(2))
SEPR(21»KK)* TEMPE(KDP(3))
SEPR(23»KK)»TEMPE(KDP(4))
SEPR(24,KK)=TEMPE(KDP(5)>
SEPRU0,KK)= TEMPE (KDP (6>)
SEPR(11'.KK)=TEMPE(KTM(1J )
SEPR(3»KK)*T£MPE(KT(2»»
SEPR(4,KK)=TEMPE(KT(1»)
SEPR( 9*KK)*TEMP£(KT(31)
SEPR<22fKK»=TEMPE(KT(41)
SEPR(12*KK)3TEMPE(KSM(1))
SEPR(15 »KK)=TEMPE(KGD(1))
SEPR(16»KK)=TEMPE(KGD(21)
SEPR(17«KK» =TEMPE(KGD(3))
SEPR(18tKK)=TEMPE(KGD(4))
SEPR <19,KK > =TEMPE(KGD(5 M 
SEPR(20«KK)=TEMPE(KGD(6))
SEPR(34,KK)=TEMPE(KGD(7>)
SEPR(35*KK)=TEMPE(KGD(8))
SEPR(36«KK)*TEMPE(KGD(9)»
SEPR(32*KK)= TEMPE(KMF(1))
SEPR(40«KK»=TEMPE(40)
PAVG(KK)=(RC(5*KK >♦RC(6*KKI)•.5
PAVGE(KK1=SORT(1SEPR(5,KK1 *.5>**2*(SEPR(6.KK)*.5)**2)

C FRICTION TOROUE CALCULATION (TRANSIENT)
FRCT(KK>=-0.018*(PAV6(KK>-14.7)♦0.0000305*((PAVG(KK>-14.7)»«2) 

A*0.08098*ASS(RC(12>KK))-0.000004155*(RC(12.KK)**2)
FRCT(KK)=FRCT(KK >/12.
IF(RC(12.KK).LT.0.) FRCT(KK) = - FRCT(KK)
FRCTE(KK >=23.5
FRCTE(KK)=FRCTE(KK)/I2.
IF(KK.EQ.l.AND.IPA.EQ.1) GO TO 18 
IF(KK.EO.1.AND.IPA.GT.1) GO TO 15 
DELT*TT(KK)-TT(KK-1)
ACEL(KK)=6.28319*(RC(12.KK)-RC(12.KK-1))/(60.*DELT)
GO TO 19

15 DELT=TT(1)-PLOT(3101
ACEL(1)=6.28319*(RC(12.1l-PLOT(309))/(60.*DELT)
GO TO 19
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TPPPP 323
TPPPP 324
TPPPP 325
TPPPP 326
TPPPP 327
TPPPP 328
TPPPP 329
TPPPP 330
TPPPP 331
TPPPP 332
TPPPP 333
TPPPP 334
TPPPP 335
TPPPP 336
TPPPP 337
TPPPP 338
TPPPP 339
TPPPP 340
TPPPP 341
TPPPP 342
TPPPP 343

PAGE 6

420106



345

350

355

360

365

370

375

380

385

390

395

PROGRAM TPPPP 76/76 OPT=l FTN 4.5‘414 02/07/79 10.47.11*

18 ACEMKK) = 0. TPPPP 344
19 CONTINUE TPPPP 345

HVDR (KK) =RC (11 .KK) -FRCT (KK) -0.0724*ACEUKK) TPPPP 346
IF(KK.EO.1) GO TO 22 TPPPP 347
HYDRETKK)=SQRT(SEPR(11»KK)**2+FRCTEIKK)**2*((0.0107*SEPR(12.KK))/ TPPPP 348

lt>ELT)**2) TPPPP 349
GO TO 23 TPPPP 350

22 HYDRE(KK)=SQRT(SEPR(11«KK)**2*FRCTE(KK)**2) TPPPP 351
23 CONTINUE TPPPP 352

C TEST PUMP INJECTION FLOG TPPPP 353
Os 1.16 TPPPP 354
DO = 0.812 TPPPP 355
CALL SRSORT (1000..165..VPTL.XHP. XX.l.VG.XHG.XX) TPPPP 356
CALL SRSORT (1050..165..VPTLl.XHP1.XX.1.VG1.XHG1*XX) TPPPP 357
CALL SRSORT (1000..155..VPTL2.XHP2.XX.1.VG2.XHG2.XX) TPPPP 358
RTL = l./VPTL TPPPP 359
RTLl =1./VPTLl TPPPP 360
RTL2 =1./VPTL2 TPPPP 361
RTLP =((RTL-ftTLl)/50.) * SEPR(IO.KK) TPPPP 362
RTLT =((RTL-RTL2)/10.) * SEPR(21.KK) TPPPP 363
RTLE » SORT (RTLP**2*RTLT **2) TPPPP 364
CALL FLOW(RC(21.KK).1000..165..0.00.VPTL.1. TPPPP 365

AVI(KK).XK9.Y.FA) TPPPP 366
VI(KK)* VI(KK)/3600. TPPPP 367
OP= RC(21*KK) TPPPP 368
SDP= 0.02 TPPPP 369
SK= 0.01*XK9 TPPPP 370
SO= 0.001 TPPPP 371
El= (SK/XK9) **2*(2. *SD/DO) **2*(SOP/2.*DP)**2 TPPPP 372
E2* (RTLE/(2.*RTL)) *2 TPPPP 373
VIE(KK)= VI(KK) • SORT(E1.E2) TPPPP 374
CALL SRSORT(14.7.175.. VIJ.HIJ.XX.l.VIJG.HIJG.XX) TPPPP 375
VO(KK) = (RC(32.KK)*60.) / (7.4B05*VIJ) TPPPP 376
VO(KK) s VO(KK)/3600. TPPPP 377
VL(KK) s VO(KK)—VI(KK) TPPPP 378
VOE(KK) * 0.05 /(7.4805 * VIJ) TPPPP 379

C FLUID PROPERTY CALCULATIONS TPPPP 380
2958 FORMAT(2X5F12.6) TPPPP 381

RC(5.KK)=AMAX1(14«7.RC(5*KK)> TPPPP 382
RC(6.KK)=AMAX1(14.7.RC(6.KK)) TPPPP 383
CALL SATUR(RC(5.KK). TSPS. VFPS. HFPS. XX.VGPS. HGPS. XX.1) TPPPP 384
CALL SATUR(RC(6.KK), TSPD. VFPO. HFPD. XX.VGPD. HGPD. XX.l) TPPPP 385
CALL SATUR(RC(5.KK).10,.TSPS1.VFPS1.HFPS1.XX,VGPS1.HGP51*XX.1) TPPPP 386
CALL SATUR(RC(6.KK)*10..TSPD1.VFPD1.HFPDl.XX.VGPOl.HGPOl.XX.1> TPPPP 387
RFPS—l./VFPS TPPPP 388
RFPS1*1./VFPS1 TPPPP 389
R6PS=1./VGPS TPPPP 390
RGPS1=1./VGPS1 TPPPP 391
RFPD=1./VFPD TPPPP 392
RGPD1=1./VGPOl TPPPP 393
RGPD=1./VGPD TPPPP 394
RFPD1=1./VFPO1 TPPPP 395
PRINT 3178.RFPS.RGPS.RFPD.RGPD.RC(12.KK) TPPPP 396

3178 FORMAT(2X.5E12.6) TPPPP 397
VFPSE=A8S((VFPS-VFPS1>/10.> *SEPR(5.KK) TPPPP 398
VFPDE=ABS((VFPO-VFPO1)/10.)*SEPR(6.KK) TPPPP 399
VGPSE=ABS((VGPS-VGPS1)/10.)*SEPR(5.KK) TPPPP 400
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405

410
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420

425
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435

440

445

450

455

PROGRAM TPPPP 76/76 OPT -1 FTN 4.5*414 0P/07/79 10.47.115

VGPDE=ABS<(VGPD-VGPD11/10.)*SEPR <6,KK1 
RFPSE=RFPS«IVFP5E/VFPS >
RGPSE=RGPS« < VGPSE/VGPS>
RFPDE=RFPt»* (VFPOE/VFPO)
RGPOE=RGPD*(VGPDE/VGPD)
RDSE=ABS<((RFPS-RGPS)~(RFPS1—RGPS1))/10.)*5EPR<5*KK >
RDPE=ABS<< <RFPD-RGPO>-(RFPDl-RGPDll1/10.)*SEPR(6«KKi 

C DRAG DISK-TURBINE METER DENSITT CALCULATION 
PAVG(KK)—AMAX1(14.7»PAVG(KK))

CALL SATUR(PAVG(KK), TSAV, VFAV* HFAV. XX.VGAV* HGAV* XX*1>
CALL SATUR(PAVG<KK>*10..TSAV1*VFAV1.HFAV1.XX,VGAV1.HGAV1.XX*1)
RFPA=1./VFAV
RFPA1=1./VFAV1
RGPA=1./VGAV
RGPA1=1./VGAV1
RFPAE=ABS(((l./VFAV-l./VFAVl)/10.)*PAVGE(KKl)
RDAE=(((RFPA-RGPA)-(RFPAl—RGPA1)1/10.)*PAVGE(KK)
KDT=1 
IDT=2 
JDT=26 
LDT=29 
MDT=3 
NDT=4 
MDT1= 9 
NOT1-22
IF(RC(KDT*KK).EQ.O.O.OR.RC(MDT1*KK>.EO.0.0) GO TO 1003 
PSMD(KK)=RC(KDT « KK)/RC(MDT1*KK)**2 
IF(PSMD(KK).LT.RGPS) PSMD(KK)=RGPS 
IF(PSMD(KK),GT.RFPS) PSMD(KK)=RFPS 
VSMD(KK)=1./PSMD(KK)
PSMDE=(RC(KDT,KK)/(RC(MDT1,KK))**2)*S0RT((l./RC(KDT*KK))**2«SEPR 

* (KDT ,KK) **2* (2 . /RC <MDT 1,KK ) ) *«2*SEPR (MDT 1 »KK) ***2)
IF(PSMD(KK).EQ.RGPS) PSMDE=RGPSE 
IF(PSMD(KK).EO.RFPS) PSMDE=RFPSE 
VSMDE(KK > =PSMDE 
GO TO 1004

1003 PSMD(KK)=0.
VSMD(KK)=0•
PSMDE=0.
VSMDE(KK)=0.

1004 CONTINUE
IF(RC(JDT*KK).EO.O.O.OR.RC(MDT*KK).EO.0•0) GO TO BBS 
PSMD1=RC(JDT.KK)/RC(MDT,KK)**2 
IF(PSMD1.LT.RGPS) PSM01=RGPS 
IF(PSMD1.GT.RFPS) PSMD1=RFPS 
VSMD1(KK)=PSMD1
PSMD1E=(PSMD1)‘SORT((1./RC <JDT,KK))**2*SEPR(KDT.KK)**2*(2./RC(MDT* 

IKK))**2*SEPR(MDT,KK)**2)
IF(PSMD1.EQ.RGPS) PSMD1E=RGPSE 
IF(PSMD1.E0.RFPS) PSMD1E=RFPSE 
VSMD1E(KK)=PSMD1E 
GO TO 1031 

885 PSMD1=0.0
VSMD1(KK)=0.0 
PSMD1E=0.0 
VSMD1E(KK)=0.0 

1031 CONTINUE

TPPPP 401
TPPPP 402
TPPPP 403
TPPPP 404
TPPPP 405
TPPPP 406
TPPPP 407
TPPPP 40B
TPPPP 409
TPPPP 410
TPPPP 411
TPPPP 412
TPPPP 413
TPPPP 414
TPPPP 415
TPPPP 416
TPPPP 417
TPPPP 418
TPPPP 419
TPPPP 420
TPPPP 421
TPPPP 422
TPPPP 423
TPPPP 424
TPPPP 425
TPPPP 426
TPPPP 427
TPPPP 428
TPPPP 429
TPPPP 430
TPPPP 431
TPPPP 432
TPPPP 433
TPPPP 434
TPPPP 435
TPPPP 436
TPPPP 437
TPPPP 438
TPPPP 439
TPPPP 440
TPPPP 441
TPPPP 442
TPPPP 443
TPPPP 444
TPPPP 445
TPPPP 446
TPPPP 447
TPPPP 448
TPPPP 449
TPPPP 450
TPPPP 451
TPPPP 452
TPPPP 453
TPPPP 454
TPPPP 455
TPPPP 456
TPPPP 457
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*60

*65

*70

*75

*80

*85

*90

*95

500

505

510

PROGRAM TPPPP 76/76 OPT=i FTN *.5**1* 02/07/79 10.*7.11$

IF(RC(IDT.KK).EO.O.O.OR.RC(NDTl,KK).£0.0.0) 60 TO 1005 TPPPP *58
PDMD(KK)=RC(IDT.KK)/RC(NOT I.KK)**2 TPPPP *59
IF(PDMD(KK).LT.RGPO) PDMD(KK)=RGPD TPPPP *60
IF(PDMD(KK).GT.RFPD) PDMD(KK)=RFPD TPPPP *61
VDMD(KK)=1./PDMD(KK) TPPPP *62
PDMDE=(RC(IDT.KK)/(RC(NDTl*KK))**2)*SQRT((1./RC(IDT.KK))**2*SEPR TPPPP *63

*(IDT.KK)**2*(2./RC(NOT1»KK))«*2*SEPR(NDTl.KK)•«2) TPPPP *6*
IF(PDMD(KK).EO.RGPD) PDMDE-RGPDE TPPPP *65
IF(PDMD(KK).EO.RFPD) PDMDE-RFPDE TPPPP *66
VDMDE(KK)sPDMOE TPPPP *67
GO TO 1006 TPPPP *68
PDMD(KK)=0. TPPPP ♦69
VDMD(KK)=0. TPPPP *70
PDMDE=0. TPPPP *71
VDMDE(KK)sO. TPPPP *72
CONTINUE TPPPP ♦73
IF(RC(LOT.KK).EO.O.O.OR.RC(NDT.KK).EO.O.O) GO TO 1032 TPPPP *7*
PDMDlsRC(LOT.KK)/RC(NOT »KK)*«2 TPPPP *75
IF(PDMDl.LT.RGPD) PDMD1=RGPD TPPPP ♦76
IF(PDMDl.GT.RFPD) P0MD1=RFPD TPPPP *77
VDMD1(KK)sPDMDl TPPPP *78
PDMDlEsPDMDl*SQRTUl./RC(LOT.KK))**2*SEPR(LDT.KK)«*2*(2./RC(NDT.KK TPPPP *79

1))**2*SEPR(NDT.KK)**2) TPPPP *80
IF(PDMD1.EO.RGPD) PDMD1E*RGPDE TPPPP *81
IF(PDMD1.EO.RFPD) PDMDIEsRFPDE TPPPP *82
VDMD1E(KK)sPDMDIE TPPPP *83
GO TO 1033 TPPPP *8*
PDMD1=0.0 TPPPP *85
VDMD1(KK)=0.0 TPPPP *86
PDMD1E=0.0 TPPPP *87
VDMD1E(KK)=0.0 TPPPP *88
CONTINUE TPPPP *89
IF(PSMD(KK).EQ.O.O.OR.PDMD(KK).EO.O.O) GO TO 1007 TPPPP *90
PA(KK)=(PSMD(KK)*PDMD(KK))*.5 TPPPP 491
VPA(KK)*1./PA(KK) TPPPP *92
PAE=SORT((.5«PSMDE)*«2*(.5*PDMDE)**2> TPPPP *93
VPAE(KK)=PAE TPPPP *9*
GO TO 1008 TPPPP *95
PA(KK)*0. TPPPP *96
VPA(KK)*0. TPPPP *97
PAE*0. TPPPP *98
VPAE(KK)=0• TPPPP *99

CONTINUE TPPPP 500
IF(PSMD1.EO.O.O.OR.PDMD1.EO.O.O) GO TO 103* TPPPP 501
PA1=(PSMD1*P0MD1)*.5 TPPPP 502
VPA1(KK)=PA1 TPPPP 503
PA1E=S0RT(PSM01E**2*PDMD1E**2)*.5 TPPPP 50*
VPAIE(KK)=PA1E TPPPP 505
GO TO 1035 TPPPP 506
PAlsO.O TPPPP 507
VPA1(KK)=0.0 TPPPP 508
PA1E=0.0 TPPPP 509
VPA1E(KK)=0.0 TPPPP 510
CONTINUE TPPPP 511
ATR(1.KK)=(RFPS-PSMO(KK))/(RFPS-RGPS> TPPPP 512
ATR(2.KK)=(RFPO-PDMD(KK))/(RFPD-RGPD) TPPPP 513

DO 1210 IK=1.2 TPPPP 51*
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515
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525
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545
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555

560

565

570

PROGRAM TPPPP 76/76 OPT=l FTN 4.5*414 0?/07/79 10.47.11S

ATRTIK.KK)=AMAX1t 0•.ATRlIK *KK)) TPPPP 515
1210 ATR(IK.KK)=AMINI(1..ATR(IK.KK)) TPPPP 516

ATRE(1.K< > = 1./< RFPS-RGPS)*SQRT«RFPSE«t*2*PSMDE*«2* ( ATR (1 *KK) *ROSE )* TPPPP 517
S*2> TPPPP 518

ATRE < 2♦KK > = !./(RFPD-RGPD)*SQRT(RFPOE*«?*PDMD£**2*(ATR(2 * KK1«RDPE » * TPPPP 519
S*2) TPPPP 520

ATRI3«KK)=(RFPA-PA(KK))/(RFPA-RGPA) TPPPP 521
ATRO.KK) =AMAX1 (0.»ATR (3*KK)) TPPPP 522
ATR(3*KK)=AMIN1(1•*ATR(3»KK>) TPPPP 523

ATRE(3*KK)=1•/(RFPA-RGPA >•SORT(RFPAE*«2*PAE«»2*(ATR(3*KK)«RDAE »*«2 TPPPP 524
S> TPPPP 525

IFTPSMDl.EO.O.O) GO TO 1036 TPPPP 526
ATR(8,KK)=(RFPS-PSMDl)/(RFPS-RGPS) TPPPP 527
ATRE(8 «KK) = 1./(RFPS-RGPS)‘SORT(RFDSE»*2*PSMD1E**2*ATR(1«KK)*RDSE TPPPP 528

1»*2) TPPPP 529
ATR)a,KK)-=AMAXl (O..ATR(8»KK) ) TPPPP 530
ATR(8.KK)=AMIN1(1..ATRIB.KK)) TPPPP 531

GO TO 1037 TPPPP 532
1036 ATR(8*KK1=0.0 TPPPP 533

ATRE(8*KK)=0.0 TPPPP 534
1037 CONTINUE TPPPP 535

IF(PDMD1.EO.O.O) GO TO 1038 TPPPP 536
ATR(9»KK)=(RFPD—PDMD1)/(RFPD-RGPD) TPPPP 537

ATR(9.KK)=AMAX1(0..ATR<9.KK)) TPPPP 538
ATR(9»KK)=AMIN1(l.«ATR(9«KK)) TPPPP 539

ATRE(9,KK)=l./(RFPO-RGPO)»SORT(RFPDE»*2*Pt)MDlE*»2*(ATR(9»KK)4RDPF) TPPPP 540
1**2) TPPPP 541

GO TO 1039 TPPPP 542
1038 ATR(9*KK)=0.0 TPPPP 543

ATRE(9»KK)=0.0 TPPPP 544
1039 CONTINUE TPPPP 545

IF(PDMD1.EO.0.O.OR.P5MD1.£0.0.0) GO TO 1040 TPPPP 546
ATR(10 «KK) = (RFPA-PA1)/(RFPA-RGPA) TPPPP . 547

ATR(10.KK)=AMAX1I0..ATR<10.KK)) TPPPP 548
ATR(10.KK)=AMIN1<1•*ATR(10.KK)) TPPPP 549

ATRE(10.KK)=1./(RFPA-RGPA)*SQRT(RFPAE««2*PA1E**2*(ATR(10.KK)*ROAE> TPPPP 550
1**2) TPPPP 551

GO TO 1041 TPPPP 552
1040 ATR(10.KK)=0.0 TPPPP 553

ATRE(10.KK)=0.0 TPPPP 554
1041 CONTINUE TPPPP 555

C GAMMA DENSITOMETER DENSITY CALCULATION TPPPP 556
RC(16*KK)sAMAXl(0.01.RC(16.KK)) TPPPP 557

RSD(KK)=RC(16.KK) TPPPP 558
RC(19,KK)=AMAX1(0.01.RC(19.KK») TPPPP 559

ROD(KK)=RC(19.KK) TPPPP 560
VSD(KK)=1./RSD(KK) TPPPP 561
VDD(KK)=1./RDD(KK) TPPPP 562
IF(RSD(KK).EO.O.O) GO TO 1046 TPPPP 563
RSDE(KK)=SEPR(16.KK) TPPPP 564
IF(RSD(KK).EO.RGPS) RSDE(KK)=RGPSE TPPPP 565
VSDE(KK) = (RSDE(KK)/RSD(KK)) * VSD(KK) TPPPP 566

1046 IF(RDD(KK).EO.O.O) GO TO 1047 TPPPP 567
RDDE(KK)=SEPR(19,KK) TPPPP 568
IF(ROD(KK).EO.RGPD) RODE(KK)=R6PDE TPPPP 569
VDDE(KK) = (RODE(KK)/RDD(KK)) * VDD(KK) TPPPP 570

1047 IF(RDD(KK).EO.O.O.OR.RSDIKKI.EO.0.0) 60 TO 1048 TPPPP 571
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PROGRAM TPPPP 76/76 OPT=l FTN 4.5*414 02/07/79 10.47.11S PAGE 11

PDA(KK) = (RSD(KK)*RDD(KK >)*.5
PDAE(KK)=.5*SORT(RSDE(KK)**2*RDDE(KK)**2)
VPDA(KK)=1./PDA(KK)
VPDAE(KK) = (PDAE(KK)/PDA(KK)) * VPDA(KK)

1048 CONTINUE
ATR(4.KK)=(RFPS-RSD(KK))/(RFPS-RGPS)

ATR(4.KK)=AMAX1(0.,ATR(4.KK))
ATR(4.KK)=AMINI(l..ATR(4.KK))

ATRE(4.KK)=1./(RFPS-RGPS)*SQRT(RFPSE**2*RSDE(KK)**2*(ATR(4.KK) 
$*RDSE)**2)

IF(RSD(KK).EO.O.O) ATRE(4.KK)=0.0 
ATR(5.KK)=(RFPD-RDD(KK))/(RFPD-RGPD)

ATR(5.KK)=AMAX1(0..ATR(5.KK))
ATR(5.KK)=AMIN1(l.,ATR(5.KK))

ATRE(5.KK)=1./(RFPD-RGPD)*S0RT(RFPDE**2*RDDE(KK)«*2*(ATR(5«KK)*RD 
*PE)**2)

IF(RDD(KK).EO.O.O) ATRE(5.KK)=0.0 
ATR(6.KK) = (RFPA-PDA(KK))/(RFPA-RGPA)

ATR(6.KK)=AMAX1(0..ATR(6.KK))
ATR(6.KK)=AMIN1(1•.ATR(6.KK))

ATRE(6.KK)=1./(RFPA-RGPA)•SORT(RFPAE**2*PDAE(KK)*«2* 
*(ATR(6.KK)*ROAE)**2)

IF(RDDIKK).EO.O.O.OR.RSD(KK).EO.O.O) ATRE(6.KK)=0.0 
IF(ATR(4.KK).EO.O.O.OR.ATR(5*KK).EO.O.O) 60 TO 1049 
ATR(7.KK)=(ATR(4.KK)♦ATR(5.KK))*.5 

ATR(T.KK)sAMAXl(0..ATR(7.KK))
ATR(7,KK)=AHIN1(1.,ATR(T.KK))

ATRE(7.KK)=SORT(ATRE(4.KK)**2*ATRE(5.KK)**2)•.5 
1049 CONTINUE

DO 3500 IK=15.20
3500 RC(IK.KK)=AMAX1(0.01.RC(IK.KK))

IF(RC(15.KK).EQ.RGPS) SEPR(15.KK)=RGPSE 
IF(RC(16.KK).EO.RGPS) SEPR(16.KK)=R6PSE 
IF(RC(17.KK).EO.RGPS) SEPR<17.KK>=RGPSE 
IF(RC(18.KK).EO.RGPD) SEPR(1B.KK)=RGPDE 
IF(RC(19.KK).EO.RGPD) SEPR(19.KK)=RGPDE 
IF(RC(20.KK).EO.RGPD) SEPR(20.KK)=RGPDE 
ATR(11.KK > = (RFPS-RC(15.KK))/(RFPS-RGPS)
ATR(12.KK)=(RFPS-RC(16,KK))/(RFPS-RGPS)
ATR(13.KK)=(RFPS-RC(17.KK))/(RFPS-RGPS)
ATR(14,KK)=(RFPD-RC(18.KK))/(RFPS-RGPS)
ATP(15,KK)=(RFPD-RC(19,KK))/(RFPS-RGPS)
ATR(16,KK)=(RFPD-RC(20,KK))/(RFPD-RGPD)

DO 1000 IK=11.16
ATR(IK.KK)=AMAX1(0.,ATR(IK.KK))

1000 ATR(IK,KK)=AMIN1(1.,ATR(IK.KK))
RC(35,KK)=AMAX1(0.01,RC(33,KK))

IF(RC(35.KK).EO.RGPS) SEPR(35.KK)=RGPSE 
VAECL(KK)=RC(35,KK)
VAECLE(KK)=5EPR(35,KK)
RC(34.KK)=AMAX1(0.01»RC(34,KK))
RC(36.KK)=AMAX1(0.01,RC(36.KK>)
IF(RC(34,KK).EQ.RGPS) SEPR(34,KKI=RGPSE 
IF(RC(36,KK).EO.RGPS) SEPR(36.KK)=RGPSE

C
C AECL GD VOID FRACTION CALC 
C

TPPPP 572
TPPPP 573
TPPPP 574
TPPPP 575
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PROGRAM TPPPP 76/76 OPT=l FTN 0?/07/79 10.47.11* PAGE 12

PSUCTF(KK)=RC(5*KK)-RC(24.KK) TPPPP 629
PSUCTF(KK)=AMAX1(14.7 *PSUCTF(KK)) TPPPP 630

CALL SATUR(PSUCTF(KK),TSPSF * VFPSF.HFPSF.XX,VGPSF,HGPSF,XX.1) TPPPP 631
RFPSF=1./VFPSF TPPPP 632
RGPSF=1./VGPSF TPPPP 633
ATR(17.KK > = (RFPSF-RC(34*KK))/(RFPSF—RGPSF) TPPPP 634
ATRTia.KK)®(RFPSF—RC(35»KK))/(RFPSF—RGPSF) TPPPP 635
ATR(19»KK)=(RFPSF-RC(36*KK))/(RFPSF—RGPSF) TPPPP 636

DO 1200 IK=17»19 TPPPP 637
ATR(IK»KK)=AMAX1(0.*ATR(IK«KK)) TPPPP 638

1200 ATR(IK,KK)=AMIN1(1.,ATR(IK,KK)) TPPPP 639
C TEST PUMP HEAD CALCULATION TPPPP 640

IF(KDP(1).E0.40) GO TO 750 TPPPP 641
IF(KDP(2).EO.40) 60 TO 1052 TPPPP 642
IF(RC(7.KK).LT.200..AND.RC(7.KK>.67.-200.) GO TO 750 TPPPP 643

1052 K=7 TPPPP 644
GO TO 1053 TPPPP 645

750 K*8 TPPPP 646
1053 CONTINUE TPPPP 647

C DRAG DISK-TURBINE METER DENSITY TPPPP 648
IF(PSMD(KK).EO.0.0)60 TO 1009 TPPPP 649
HMS(l.KK)=(RC(K,KK)/PSMD(KK))*144. TPPPP 650
GO TO 1010 TPPPP 651

1009 HMS<1»KK)=0. TPPPP 652
1010 CONTINUE TPPPP 653

IF(PDMD(KK).EO.O.O)GO TO 1011 TPPPP 654
HMS(2«KK)=IRC(K.KK)/PDMD(KK))*144. TPPPP 655
GO TO 1012 TPPPP 656

1011 HMS(2*KK)—0. TPPPP 657
1012 CONTINUE TPPPP 658

IF(PA(KK).EO.O.O)GO TO 1013 TPPPP 659
HMS(3.KK)=(RC(K.KK)/PA(KK))*144. TPPPP 660
GO TO 1014 TPPPP 661

1013 HMS(3*KK)*0• TPPPP 662
1014 CONTINUE TPPPP 663

IF(PSW>(KK).EQ.O.O)GO TO 1015 TPPPP 664
HMSE(1< KK)=HMS(1.KK > * SORT({SEPR(K*KK)/RC(K.KK))**2*IPSMDE/PSMD(KK TPPPP 665

S)1**2) TPPPP 666
60 TO 1016 TPPPP 667

1015 HMSE(1»KK)=0. TPPPP 668
1016 CONTINUE TPPPP 669

IF(PDMD(KK).£0.0.0)60 TO 1017 TPPPP 670
HMSE(2.KK)SHMS(2.KK)*SORT((SEPR(K.KK)/RC(K.KK))**2*(POMDE/PDMD(KK TPPPP 671

S))**2) TPPPP 672
GO TO 1018 TPPPP 673

1017 HMSE(2.KK)=0. TPPPP 674
1018 CONTI NIC TPPPP 675

IF(PA(KK).£0.0.0)60 TO 1019 TPPPP 676
HMSE(3»KK)=HMS(3.KK)*SQRT((SEPR(K.KK)/RC(K.KK))**2 ♦ TPPPP 677

S(PAE/PA(KK))•*2) TPPPP 678
GO TO 1020 TPPPP 679

1019 HMSE(3»KK)=0. TPPPP 680
1020 CONTINUE TPPPP 681

IF(PSMD1.EO.O.O) GO TO 1070 TPPPP 682
HMS(7,KK) = (RC(K.KK)/PSMD1)* 144. TPPPP 683
HMSE(7.KK)=HMS(7.KK)*SORT((SEPR(K.KK)/RC(K.KK))**2*(PSMD1E/PSMD1) TPPPP 684

1**2) TPPPP 685
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GO TO 1071
1070 HMS(7»KKT =0*0 

HMSE(7,KK)=0.0
1071 IFIPOMOl.EO.O.O) GO TO 1072 

HMS(8*KK)=(RC(K»KK)/POMD1)*1*4.
HMSE(8.KK)=HMS(8.KK)*SQRT <(SEPR <K.KK)/RC(K.KK))**2*(POMD1E/PDMO1) 

1**2)
GO TO 1073

1072 HMS(8*KK)*0.0 
HMSE(8.KK)=0.0

1073 1F(PA1.EO.O.O) GO TO 107*
HMS(9.KK)=(RC(K.KK)/PA1)*1**.
HMSE(9,KK)=HMS(9.KK)*SOPT((SEPR(K.KK)/RC(K.KK))*«2«(PA1E/PA1)**2) 
GO TO 1075 

107* HMS(9.KK)=0.0 
HMSE(9,KK)=0.0 

1075 CONTINUE
C GAMMA DENSITOMETER DENSITY

IF(RSD(KK>.EO.O.O) GO TO 105*
HMS(*.KK)s(RC(K.KK)/RSD(KK))•!**.

105* IF(RDD(KK).EO.O.O) GO TO 1055
HMS(5.KK)=(RC(K.KK)/ROD(KK))*!**.

1055 IF(PDA(KK).EO.O.O) 60 TO 1056 
HMS(6.KK)s(RC(K.KK)/PDA(KK))•!**.

1056 CONTINUE
HUPS® (1** .*RC (5.KK) ) /RC (16.KK)
HONS®(1**.*RC(6»KK))/RC(19.KK)
PHS(KK)=HDNS-HUPS 
PHS(KK)=PHS(KK)/252.
HUPD=HUPS.(RC(MDT.KK)**2)/(2.*32.17*)
HDND=HDNS*(RC(NDT «KK)**21/(2.*32.17*)
PHD(KK)=HDND-HUPD*1.0 
PHD(KK)=PHD(KK)/252.
EPRN(KK)=RC(12.KK)/*500.
EPRT(KK)=RC(11.KK)/308.
FRCTN(KK)=FRCT(KK)/308.
HYDRN(KK)=HYDR(KK)/308.
IF(RSD(KK).EO.O.O) GO TO 1057
HMSE(*.KK)=HMS(*.KK)*SORT((SEPR(K.KK)/RC(K.KK))**2*(RSDE(KK)/RSD(K 

SK))**2)
1057 1F(RDD(KK).EO.O.O) GO TO 1058

HMSE(5.KK)=HMS(5.KK)*SQRT((SEPR(K.KK)/RC(K.KK))**2*(RODE(KK)/RDDIK 
SK))**2)

1058 IF(PDA(KK).EO.O.O) GO TO 1059
HMSE(6.KK)=HMS(6.KK)*SQRT((SEPR(K.KK)/RC(K.KK))**2 ♦

S(PDAE(KK)/PDA(KK))**2)
1059 CONTINUE 

801 CONTINUE
C TEST PUMP VOLUMETRIC FLOW CALCULATION 
C DRAG DISK-GAMMA DENSITOMETER DENSITY 

IDENS=0 
IHD=0 
IHEAD=0 
IDEND=0 
IJEAD=0 
ILEAD=0
IF(RC(KDT.KK).GT.O.) GO TO 5

TPPPP 686
TPPPP 687
TPPPP 688
TPPPP 689
TPPPP 690
TPPPP 691
TPPPP 692
TPPPP 693
TPPPP 69*
TPPPP 695
TPPPP 696
TPPPP 697
TPPPP 698
TPPPP 699
TPPPP 700
TPPPP 701
TPPPP 702
TPPPP 703
TPPPP 70*
TPPPP 705
TPPPP 706
TPPPP 707
TPPPP 708
TPPPP . 709
TPPPP 710
TPPPP 711
TPPPP 712
TPPPP 713
TPPPP 71*
TPPPP 715
TPPPP 716
TPPPP 717
TPPPP 716
TPPPP 719
TPPPP 720
TPPPP 721
TPPPP 722
TPPPP 723
TPPPP 72*
TPPPP 725
TPPPP 726
TPPPP 727
TPPPP 728
TPPPP 729
TPPPP 730
TPPPP 731
TPPPP 732
TPPPP 733
TPPPP 73*
TPPPP 735
TPPPP 736
TPPPP 737
TPPPP 738
TPPPP 739
TPPPP 7*0
TPPPP 7*1
TPPPP 7*2

420113



745

750

755

760

765

770

775

780

785

790

795

PROGRAM TPPPP 76/76 OPT=l FTN 4.5*414 02/07/79 10.47.IIS PAGE 14

RC tKOT.KH1=-RC <K0T »KK) TPPPP 743
IHEAO=l TPPPP 744

5 IF(R5D(KK).GT.O.) GO TO 6 TPPPP 745
RSD(KK»=-RSD(KK) TPPPP 746
IDENS=1 TPPPP 747

6 IMRDD(KK) .GT.O.) GO TO 7 TPPPP 746
ROD<KK)=-RDD<KK> TPPPP 749
IDEND=1 TPPPP 750

7 IF<RC<IOT*KK).GT.O.) GO TO 12 TPPPP 751
RC <IDT.KK1=—RC(10T »KK) TPPPP 752
IHD=1 TPPPP 753

12 IF(RC <JDT.KK).GT.O.) GO TO 30 TPPPP 754
RC(JOT,KK> =-RC(JOT.KK1 TPPPP 755
IJEAD=1 TPPPP 756

30 IF(RC(EOT.KK).GT.O.) GO TO 31 TPPPP 757
RC(LOT »KK)=—RC(LOT »KK) TPPPP 756
1LEAD=1 TPPPP 759

31 CONTINUE TPPPP 760
IF(RSO(KK).EO.O.O) GO TO 1060 TPPPP 761
VTRS<4«KK)=SQRT(RC(KDT* KK)/RSD(KK))*81.233 TPPPP 762
VTRS(1.KK)=SQRT(RC(JOT,KK)/RSD(KK))*61.233 TPPPP 763

1060 IF(RDD(KK).EO.O.O) GO TO 1061 TPPPP 764
VTRS(5.KK > =SQRT(RC(IDT•KK)/ROD(KK >)*81.233 TPPPP 765
VTRS(2.KK)=SORT(RC(LDT.KK)/ROD(KK >)*61.233 TPPPP 766

1061 IF(RSD(KK).EO.O.O.OR.ROO(KK).EO.O.O) GO TO 1062 TPPPP 767
VTRS(6.KK) = < VTRS(l.KK)♦VTRS(4.KK))*0.5 HJ76236 4
VTRS(3.KK)=(VTRS(2.KK)♦VTRS(5.KKM*0.5 MJ76236 5

1062 CONTINUE TPPPP 770
DO 50 KKK*1.6 TPPPP 771

50 VTRSN(KKK.KK)»VTRS(KKK»KK)/3500. TPPPP 772
IF(IHEAD.LT.1) GO TO 8 TPPPP 773
RC(KDT.KK)=-RC1KDT»KK> TPPPP 774

e IF(IDENS.LT.1) GO TO 9 TPPPP 775
RSD(KK)=-RSD(KK) TPPPP 776

9 IF(IDEND.LT.1) GO TO 11 TPPPP 777
RDD(KK)*»RDD(KK) TPPPP 776

u IF(IHO.LT.1) GO TO 13 TPPPP 779
RC(IDT *KK)*-RC(IDT.KK) TPPPP 780

13 IF(IJEAD.LT.1) 60 TO 32 TPPPP 761
RC(JDT.KK)=-RC(JDT.KK) TPPPP 762

32 IF(ILEAD.LT.1) GO TO 33 TPPPP 763
RC(LOT.KK)=-RC(LDT.KK) TPPPP 784

33 CONTINUE TPPPP 765
IF(RC(KDT.KK).EO.O.O.OR.RSD(KK).EO.O.O) GO TO 1021 TPPPP 766
VTRSE(4,KK)*.5*VTRS(4,KK)*SORT((SEPR(KDT»KK)/RC(KDT«KK)1**2 TPPPP 767

S*(RSDE <KKI/BSD(KK))**2) TPPPP 786
GO TO 1022 TPPPP 769

1021 VTRSE(4.KK)=0. TPPPP 790
1022 CONTINUE TPPPP 791

VTRSE(5.KK)=.5*VTRS(5.KK)*SORT((SEPR(IDT.KK)/RC(IDT.KK))**2 TPPPP 792
$♦(RDDE«KK)/RDD(KK))**2) TPPPP 793

GO TO 1024 TPPPP 794
1023 VTRSE(5.KK)=0. TPPPP 795
1024 CONTINUE TPPPP 796

VTRSE(6.KK)=SQRT((.5*VTRSE(4.KK))**2*(VTRSE(5.KK)*.5)«*2) TPPPP 797
IF(RC(JDT.KK).EO.O.O.OR.RSO(KK).EO.O.O) GO TO 601 TPPPP 798
VTRSE(l.KK)=.5*VTRS(l.KK)*SQRT((SEPRlJOT.KK)/RC(JDT.KK))**2 TPPPP 799
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1♦<R5D£(KK >/RSD(KK)1**2) TPPPP 800
GO TO 602 TPPPP 801

601 VTRSE(1*KK)=0.0 TPPPP 802
602 IF(RC(LDT,KK).EO.O.O.OR.ROO(KK).EO.O.O) GO TO 603 TPPPP 803

VTRSE(2,KK)=.5*VTRS(2«KK)*SORTMSEPR(LOT»KK)/RC(LOT.KK))**2 TPPPP 804
1*(ROOE(KK)/RDD(KK))**2) TPPPP 805

GO TO 604 TPPPP 806
603 VTRSE(2*KK)=0.0 TPPPP 807
604 IF(VTRSE(1«KK).EO.O.O.OR.VTRSE(2tKK).EO.O.O) GO TO 605 TPPPP 808

VTRSE(3.KK)=.5*SQRT(VTRSE(l.KK)**2*VTRSE(2.KK)**2) TPPPP 809
GO TO 606 TPPPP 810

605 VTRSE(3.KK)*0.0 TPPPP 811
606 CONTINUE TPPPP 812

C TURBINE METER VOLUMETRIC FLOW RATE TPPPP 813
VTRS (7 , KK) =RC (MOT . KK) *81. 233 TPPPP 814
VTRS(10,KK)=RC(MOTl.KK)*81.233 TPPPP 815
VTRS(8.KK)=RC(NOT.KK)*81.233 TPPPP 816
VTRS(11.KK)*RC(NOTl.KK)*81.233 TPPPP 817
VTRS(9*KK)*(VTRS(7»KK).VTRS(1O.KK))*0.5 MJ78236 6
VTRS(12.KK) = (VTRS(8.KK)*VTRS(11»KK >)*0.5 MJ7B236 7
VTRSE(7,KK)=SEPR(MOT.KK) * 81.233 TPPPP 820
VTRSE(8.KK)=SEPR(NDT.KK) * 81.233 TPPPP 821
VTRSE(9.KK)*SORT((.5*VTRSE(7.KK)>**2*(.5*VTRSE(8.KK))**2) TPPPP 822
VTRSE(10.KK)*SEPR(MOTl.KK)*81.233 TPPPP 823
VTRSE(11.KK > »SEPR(NOTl.KK)*81.233 TPPPP 824
VTRSE(12.KK)s.5*S0RT(V TRSE(10 * KK)**2* VTRSE(11.KK)**2) TPPPP 825
DO 52 KKK=7.12 TPPPP 826

52 VTRSN(KKK.KK)=VTRS(KKK,KK>/3500. TPPPP 827
C MOMENTUM FLUX CALCULATION TPPPP 828
C GAMMA DENSITOMETER DENSITY - TURBINE METER VELOCITY TPPPP 829

IF(RC(MDT.KK).EO.O.O.OR.RC(NDT.KK).EO.O.O) GO TO 1063 TPPPP 830
VELT *.5*(RC(MDT.KK)*RC(NDT.KK)) TPPPP 831
VELTE=.5*S0RT(SEPR(MDT,KK)**2 ♦ SEPR(NDT.KK)**2) TPPPP 832
60 TO 1064 TPPPP 833

1063 VELT*0.0 TPPPP 834
VELTE=0.0 TPPPP 835

1064 CONTINUE TPPPP 836
IF(RC(MDTl.KK).EO.O.O.OR.RC(NDT1*KK).E0.0.0) 60 TO 1100 TPPPP 837
VELTls.5*(RC(MDT1.KK)*RC(NDT1.KK)) TPPPP 838
VELT1E*.5*S0RT(SEPR(MDT1.KK)**2*SEPR(NDT1.KK)**2) TPPPP 839
60 TO 1102 TPPPP 840

1100 VELT1=0.0 TPPPP 841
VELT1E*0.0 TPPPP 842

1102 CONTINUE TPPPP 843
FLUX(1.KK)* RSD(KK1 * RC(MDT.KK)**2 TPPPP 844
FLUXI2.KK)* RDD(KK) « RC(NDT.KK)*«2 TPPPP 845
FLUX(3.KK)* PDA(KK) * VELT**2 TPPPP 846
FLUX(10.KK)*RSD(KK)*RC(MOT1.KK)**2 TPPPP 847
FLUX(11.KK)*RDD(KK)*RC(NDT1.KK)**2 TPPPP 848
FLUX(12.KK)*PDA(KK)*VELT1**2 TPPPP 849
IF(RC(MDT.KK).EO.O.O.OR.RSD(KK).EO.O.O) 60 TO 1025 TPPPP 850
FLUXE(l.KK)*FLUX(l.KK)‘SORT((RSDE(KK)/RSD(KK))**2 ♦ TPPPP 851

S(2.* SEPR(MOT»KK)/RC(MOT«KK)) *«2 ) TPPPP 852
60 TO 1026 TPPPP 853

1025 FLUXE(l.KK)*0. TPPPP 854
1026 CONTINUE TPPPP 855

IF(RC(NOT.KK).EQ.O.O.OR.RDD(KK).EO.O.O) 60 TO 1027 TPPPP 856
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FLUXE(2*KK)=FLUX <2,KK> *SQRT((RODE(KK(/ROD(KK))**2» TPPPP 857
.5(2.* SEPR(NDT,KK)/RC(NDT,KK)) **2 ) TPPPP 858

GO TO 1028 TPPPP 859
1027 FLUXE(2»KK)=0. TPPPP 860
1028 CONTINUE TPPPP 861

IF(PDA(KK).EO.O.O.OR.VELT.EO.O.O) GO TO 1029 TPPPP 862
FLUXE(3.KK) = FLUX(3»KK) * SORT((RDAE/PDA(KK))**2 ♦ TPPPP 863

5(2.* VELTE/VELT) ** 2 ) TPPPP 864
GO TO 1030 TPPPP 865

1029 FLUXE O.KK)=0. TPPPP 866
1030 CONTINUE TPPPP 867

IF(RC(MDT1*KK).EO.O.O.OR.RSD(KK).EO.O.O) GOTO 1104 TPPPP 868
FLUXE(10.KK)=FLUX(10.KK)*SQRT((RSDE(KK)/RSD(KK))**2* TPPPP 869

1(2.*SEPR(MDT1*KK)/RC(MDT1»KK))«*2) TPPPP 870
GO TO 1106 TPPPP 871

1104 FLUXE(1O.KK)=0.0 TPPPP 872
1106 CONTINUE TPPPP 873

IF(RC(NDT1.KK).EO.O.O.OR.RDD(KK).EO.O.O) GO TO 1108 TPPPP 874
FLUXE(11.KK)*FLUX <11.KK)*SORT((RODE(KK)/ROD(KK))**2» TPPPP 875

1(2.*SEPR(NDT1.KK)/RC(NDT1.KK))**2) TPPPP 876
GO TO 1110 TPPPP 877

1108 FLUXE(1l.KK)=0.0 TPPPP 878
1110 CONTINUE TPPPP 879

IF(PDA(KK).EO.O.O.OR.VELT1.EO.O.O) GO TO 1112 TPPPP 880
FLUXE(12.KK)=FLUX(12.KK)*SQRT((RDAE/PDA(KK))**2* TPPPP 881

1(2.*VELT1E/VELT1)**2) TPPPP 882
GO TO 1114 TPPPP 883

1112 FLUXE(12*KK)=0.0 TPPPP 884
1114 CONTINUE TPPPP 885

C DRAG DISK MOMENTUW FLUX TPPPP 886
FLUX(4.KK)=RC(KDT.KK) TPPPP 887
FLUX(5,KK)=RC(IDT.KK) TPPPP 888
IF(RC(KDT.KK).EO.O.O.OR.RC(IDT.KK>.EO.O.O) GO TO 1066 TPPPP 889
FLUX (6,KK ) = (RC (KDT,KK) -.RC (IDT.KK) ) *.5 TPPPP 890

1066 FLUX(7.KK)=RC(JDT*KK) TPPPP 891
FLUX(8.KK)=RC(LDT.KK) TPPPP 892
IF(RC(JDT,KK).EO.O.O.OR.RC(LDT.KK).EO.O.O) GO TO 1065 TPPPP 893
FLUX(9.KK) = .5*(RC(JDT.KK)»RC(LOT »KK)) TPPPP 894

1065 CONTINUE TPPPP 895
FLUXE(4,KK)=SEPR(KDT,KK) TPPPP 896
FLUXE(5.KK)=SEPR(IDT.KK) TPPPP 897
IF(RC(KDT,KK).EG.0.0.OR.RC(IDT.KK).EO.O.O) GOTO 1067 TPPPP 898
FLUXE(6,KK)=S0RT((,5*5EPR(KDT.KK))**2*{.5*SEPR(IDT.KK))**2) TPPPP 899

1067 FLUXE(7,KK)=SEPR(JDT.KK) TPPPP 900
FLUXE(B.KK)=SEPR(LDT.KK) TPPPP 901
IF(RC(JDT.KK).EO.O.O.OR.RC(LDT,KK>.EG.0.0) GO TO 1068 TPPPP 902
FLUXE(9,KK)=.5*S0RT(SEPR(LOT,KK)**2*SEPR(JDT.KK)**2) TPPPP 903

1068 CONTINUE TPPPP 904
C TPPPP 905
C MASS FLOG RATE CALCULATION TPPPP 906
C TPPPP 907

IF (RC( 1,KK).LE. 0.) GO TO 299 TPPPP 908
MFR(1,KK)=SQRT(RC(1.KK)*RC(16.KK))*0.181 TPPPP 909
GO TO 300 TPPPP 910

299 MFR(1.KK)—0• TPPPP 911
300 CONTINUE TPPPP 912

IF(RC(26.KK).LE. 0.) GO TO 397 TPPPP 913

PAGE 16
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MFR <2*KK)=S9RT(RC(26.KK)*RC <16.KK)1•0.181 TPPPP 91*
GO TO 301 TPPPP 915

397 MFR<2.KK>=0. TPPPP 916
301 CONTINUE TPPPP 917

MFRT3tKK>*RC<16.KK)*RC<MDTl.KK1*0.181 TPPPP 918
MFR(4.KK)*RC(16.KK)*RC <MDT.KK)*0.181 TPPPP 919
IF(RC( 2.KK1.LE. 0.) GO TO 302 TPPPP 920
MFR (5.KK) »SORT (RC (2.KK) *RC H9*KKH*0.lBi TPPPP 921
GO TO 303 TPPPP 922

302 MFR(5.KK)=0• TPPPP 923
303 CONTINUE TPPPP 924

IF(RC(29.KK).LE. 0.) GO TO 308 TPPPP 925
MFR(6.KK)=S0RT(RC(29.KK)*RC(19.KK)>*0.181 TPPPP 926
GO TO 309 TPPPP 927

308 MFR(6.KK)=0. TPPPP 928
309 CONTINUE TPPPP 929

MFR(7»KK)*RC(19.KK)*RC(NDTl.KK)*0.181 TPPPP 930
MFR<8,KK)=RC(19,KK)*RC(NDT.KK)*0.181 TPPPP 931
MFR(9»KK)*0.5*(MFR(l.KK)*MFR(2.KK)) MJ7B236 8
MFR(10.KK)*0.5*(MFR(5.KK)*MFR(6.KK)) MJ78236 9
MFR(11,KK)*0.5*(MFR O.KK)*MFR(4.KK)) MJ7B236 10
MFR(12.KK)=0.5*(MFR(7»KK)*MFR(8.KK)) MJ7B236 11

TPPPP 932
: INTEGRATED MASS CALCULATION TPPPP 933

TPPPP 934
IF(NTEST.EQ.1156) TTR-12.55 MJ7B236 12
IF(NTEST.E0.1179) TTR«12.73 MJ7B236 13
IF(NTEST.EQ.1211) TTR*12.15 MJ78236 14
IF(NTEST.EQ.1267) TTR*5.79 MJ78236 15
IF(NTEST.£0.1319) TTR*5.7 MJ78236 16
IF(NTEST.EQ.1351) TTR*5.7 NJ78236 17
IF(NTEST.EO.1380) TTR*5.96 MJ78236 18
IF(TT(KK).LE.TTR.AND.IPA.EQ.il 60 TO 304 TPPPP 936
IFdPA.GT.l.AND.KK.EQ.l) GO TO 206 TPPPP 937
DO 305 J*l,12 MJ78236 19
MI(J,KK)aMI(J.KK-1)♦ABS(MFR(J.KK))*DELT-0.5*(AB5(MFR(J.KK))-ABS( TPPPP 939

1MFR(J.KK-1>)> *DELT TPPPP 940
305 CONTINUE TPPPP 941

GO TO 306 TPPPP 942
206 DO 205 J=i,i2 MJ7B236 20
205 MI(J.l)*PL0T(J)♦A8S(MFR(J.l))*DELT—0.5*(AB5(MFR(J,1>I— TPPPP 944

1 ABSIPLOT(J*12)))*DELT MJ78236 21
GO TO 306 TPPPP 946

304 CONTINUE TPPPP 947
DO 307 Isl.S TPPPP 948
MI(I.KK)=0. TPPPP 949

307 CONTINUE TPPPP 950
306 CONTINUE TPPPP 951
802 CONTINUE TPPPP 952

: END BIG LOOP TPPPP 953
TPPPP 954

DO 3180 J=1.ITS TPPPP 955
PRINT 3181. RC(12.J> »EPRN(J) TPPPP 956

3181 FORMAT(4X.8E12.6) TPPPP 957
3180 CONTINUE TPPPP 958

•WRITE PLOT FILE TPPPP 959
DO 701 1=1.6 TPPPP 960
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701 C(I.40)=0, TPPPP 961
PLOTl1)=NTEST TPPPP 962
PLOT(2)=ITS TPPPP 963
PLOT(3)=100 TPPPP 96A
PLOT(4)=0 TPPPP 965
PLOT <5)=0. TPPPP 966
PLOT(6)=0 TPPPP 967
PLOT <7)=0 TPPPP 968
DO 700 1=1,ITS TPPPP 969
PLOT < 7*I)=TT(I) TPPPP 970

700 CONTINUE TPPPP 971
REWIND 11 TPPPP 972
WRITE(11 IRC,VSO.VDDtVPA,RSD,RDD»PDA,PAVG,PSHD.POND.VSMD*VDMD,PA TPPPP 973

1,VPDAE,VDMDE,VPAE,VSDE,VDDE,VPDA,WIE,WOE »WW*PAVG£»VSMDE,RODE, MJ78236 22
2RSDE »PDAE,FRCT tFRCTE,HYDR,MYDRE MJ78236 23

PUFFEROUT(IPB,0) (PLOT(1).PLOT(ITS*7)) TPPPP 975
IF (UNIT <IPB >1 900.900,900 TPPPP 976

900 CONTINUE TPPPP 977
PLOT(310)=TT(ITS) TPPPP 978
PLOT(309)=RC(12,ITS) TPPPP 979
00 702 1=1,12 MJ78236 24
PLOT(11=MI(I*ITS> TPPPP 981

702 PLOT(I*12)=MFR11,ITS) MJ78236 25
DO 1500 JK=1.ITS TPPPP 983
VSO(JK)=MFR(1,JK) TPPPP 984
VOD(JK)=MFR(2.JK) TPPPP 985
VPA(JK)=MFR(3,JK) TPPPP 986
RSD(JK)=MFR<4,JK) TPPPP 987
RDD(JK)=MFR(5,JK) TPPPP 988
PDA(JK)=MFP(6.JK) TPPPP 989
VPDAE(JK)=MFR(7,JK) TPPPP 990
VDMDE(JK)=MF R(8,JK) TPPPP 991
PAVG(JK > =MI(1.JK) TPPPP 992
PSMD(JK)=MI(2,JK) TPPPP 993
PDMD <JK)*MI(3.JK) TPPPP 994
V5MD(JK)=MI(4.JK) TPPPP 995
VOMD(JK)=MI(5.JK) TPPPP 996
PA(JK)=MI(6,JK) TPPPP 997
VPAE(JK)=MI(7.JK) TPPPP 998
VPDA UK)=MI(8.JK) TPPPP 999
RC(12,JK)=VTRSN(10,JK) TPPPP 1000
RC(AO,JK)=VTRSN(11,JK) TPPPP 1001
VSDE(JK)=FLUX(10,JK) TPPPP 1002
VDDE(JK)=FLUX(11,JK) TPPPP 1003
W1E(JK)=VTRSN(6,JK) MJ78236 26
WOE(JK)=VTRSN(3,JK) MJ78236 27
VV(JK)=VTRSN(9»JK> MJ78236 28
PAVGE(JK)=VTRSN(12,JK) MJ78236 29
VSMDE(JK)=MFR(9,JK) MJ78236 30
RODE(JK)=MFR(10,JK) MJ78236 31
RSDE(JK)=MFP(11,JK) MJ78236 32
POAE(JK)=MFR(12*JK> MJ78236 33
FRCT(JK)=MI(9,JK) MJ78236 34
FRCTE(JK)=MI(10,JK) MJ78236 35
HYDR(JK)=MI(11.JK) MJ78236 36
HYDRE(JK)=MI(12,JK) MJ78236 37
DO 1501 JM=1,2 TPPPP 1004
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1030

1035

1040

1045

1050

1055

1060

1065

1070

1075

10B0

RC(JM,JK)=FLUX(JM.JK)
1501 CONTINUE

DO 1502 N=3.4
RC(N»JK)=FLUX(N*1 *JK)

1502 CONTINUE
RC<9« JK I =Fl_UX ( 7 « JK)
RC(11•JK)=FLUX(8»JK)
DO 1503 NM=21.22
RC(NM.JK)=VTRSN(NM-20.JK)

1503 CONTINUE
DO 1504 NN=23.24 
RC(NN,JK)=VTRSN(NN-19,JK)

1504 CONTINUE
DO 1505 NJ=25.26 
RC(NJ.JK)=VTRSN(NJ-18.JK)

1505 CONTINUE
RC <27.JK)=ATR(11.JK)
DO 1506 MD«29t33 
RC(MO,JK)=ATR(MD-17.JK)

1506 CONTINUE
DO 1507 ME*37*39 
RC fME.JK)*ATR(ME-20.JK)

1507 CONTINUE 
1500 CONTINUE

CALL BUFFERU1.5.5.ITS)
CALL BUFFER1(2*6*6»ITS)
CALL BUFFER1(3»28»2B»ITS)
CALL BUFFER1(4*13*13*ITSI 
CALL BUFFER1(5«14*14*ITS)
CALL BUFFERl(6*15*15*ITS)
CALL BUFFERl<7*16*16*ITS)
CALL BUFFERl{8*17.17.ITS)
CALL BUFFERl(9.18*18*175)
CALL BUFFERl(10*19*19*175)
CALL BUFFERl(11*20*20*175)
CALL BUFFERl(12*34*34*175)
CALL BUFFERl(13*35*35*ITS)
CALL BUFFERl(14*36*36*IT5)
CALL BUFFERl(15*15,27.175)
CALL BUFFERl(16.16,29,ITS)
CALL BUFFERl(17,17,30.175)
CALL BUFFERl(18*18*31*175)
CALL BUFFERl(19*19*32*175)
CALL BUFFERl(20*20*33*175)
CALL BUFFERl(21*34*37*175)
CALL BUFFERl(22*35*38*175)
CALL BUFFERl(23*36*39*175)
CALL BUFFERl(24*26*21*175)
CALL BUFFERl(26*1,23*175)
CALL BUFFERl(28*3*25*175)
CALL BUFFERl(30*9*12*175)
CALL BUFFERl(25*29*22*175)
CALL BUFFERl(27*2,24.175)
CALL BUFFERl(29*4*26*175)
CALL BUFFERl(31*22,40.175)
CALL BUFFER2(DESIG,C*V5D*32*1*175) 
CALL BUFFER2(DESI6*C*VDD*33*26,1TS>
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TPPPP 1005
TPPPP 1006
TPPPP 1007
TPPPP 1008
TPPPP 1009
TPPPP 1010
TPPPP 1011
TPPPP 1012
TPPPP 1013
TPPPP 1014
TPPPP 1015
TPPPP 1016
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TPPPP 1020
TPPPP 1021
TPPPP 1022
TPPPP 1023
TPPPP 1024
TPPPP 1025
TPPPP 1026
TPPPP 1027
TPPPP 1028
TPPPP 1029
TPPPP 1038
TPPPP 1031
TPPPP 1032
TPPPP 1033
TPPPP 1034
TPPPP 1035
TPPPP 1036
TPPPP 1037
TPPPP 1038
TPPPP 1039
TPPPP 1040
TPPPP 1041
TPPPP 1042
TPPPP 1043
TPPPP 1044
TPPPP 1045
TPPPP 1046
TPPPP 1047
TPPPP 1048
TPPPP 1049
TPPPP 1050
TPPPP 1051
TPPPP 1052
TPPPP 1053
TPPPP 1054
TPPPP 1055
TPPPP 1056
TPPPP 1057
TPPPP 1058
TPPPP 1059
TPPPP 1060
TPPPP 1061
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1085

1090

1095

1100

1105

1110

1115

1120

1125

1130

1135

1140

PROGRAM TPPPP 76/76 OPT=l FTN 4.5*4l4 02/07/79 10.47.115 PAGE 20

CALL BUFFERS(DESIG,C.RDD.34.2,ITS) TPPPP 1062
CALL BUFFERS(DESIG.C.PDA.35.29,ITS) TPPPP 1063
CALL BUFFEPl(36,3.1.ITS) TPPPP 1064
CALL BUFFERS(DESIG.C.VSDE.38,9.ITS) TPPPP 1065
CALL BUFFERl(42,26,9.ITS) TPPPP 1066
CALL BUFFERl(40.1,3,ITS) TPPPP 1067
CALL BUFFERl(37,4.2,ITS) TPPPP 1068
CALL BUFFERS(DESIG.C,VDDE,39.22.ITS) TPPPP 1069
CALL BUFFERl(43,29,11,175) TPPPP 1070
CALL BUFFERl(41,2,4.ITS) TPPPP 1071
CALL BUFFER!(44,K»K.ITS) TPPPP 1072
CALL BUFFERS(DESIG.C.PHS,4b,16,ITS) TPPPP 1073
CALL BUFFERS(DESIG.C.PHD,46,19,ITS) TPPPP 1074
CALL BUFFERS(DESIG.C.EPRN,47.12.ITS) TPPPP 1075
CALL BUFFERS(DESIG.C.EPRT,48.11.ITS) TPPPP 1076
CALL BUFFERS(DESIG.C.HYDRN,49,11,ITS) TPPPP 1077
CALL BUFFERS(DESIG.C.PAVG,50,1,ITS) TPPPP 1078
CALL BUFFERS(DESIG.C,PSMD,51.26.ITS) TPPPP 1079
CALL BUFFERS(DESIG.C.VDMD.52.2.ITS) TPPPP 1080
CALL BUFFERS(DESIG.C.PA.53.29,ITS) TPPPP 1081
CALL BUFFERS(DESIG.C.VPA,54,9,ITS) TPPPP 1082
CALL BUFFERS(DESIG.C.RSD.55.3,ITS) TPPPP 1083
CALL BUFFERS(DESI6,C,VPDAE»56,22,ITS) TPPPP 1084
CALL BUFFERS(DESIG.C.VOMDE.57,4,ITS) TPPPP 1085
CALL BUFFERS(DESIG.C.ACEL.bB,12,ITS) TPPPP 1086
CALL BUFFERS(DESIG.C.FRCTN.59,11,ITS) TPPPP 1087
CALL BUFFERS(DESIG.C.PDMD,60.9,ITS) TPPPP 1088
CALL BUFFERS(DESIG.C.VSMD,61.3,ITS) TPPPP 1089
CALL BUFFERS(DESIG.C.VPAE.62.22.ITS) TPPPP 1090
CALL BUFFERS(DESIG.C.VPDA,63,4,ITS) TPPPP 1091
CALL BUFFERS(DESIG.C.WI.64,28.ITSI TPPPP 1092
CALL BUFFERS(DESIG.C,WO,65,28,ITS) TPPPP 1093
CALL BUFFERS(DESIG.C.WL.66.28,ITS) TPPPP 1094
CALL BUFFERS(DESIG.C.VIE.67,28,ITS) MJ7B236 38
CALL BUFFERS(DESIG.C.WOE,68,26,ITS! MJ78236 39
CALL BUFFERS(DESIG.C.WW,69,28.ITS) MJ7B236 40
CALL BUFFERS(DESIG.C.PAVGE,70.SB,ITS) MJ7B236 41
CALL BUFFERS(DESIG.C,VSMDE.71,28.ITS) MJ7B236 42
CALL BUFFERS(DESIG.C.RODE.72,28.ITS) MJ78236 43
CALL BUFFERS(DESIG.C.RSDE,73,28,ITS) MJ78236 44
CALL BUFFERS(DESIG.C.PDAE,74,28.ITS) MJ78236 45
CALL BUFFERS(DESIG.C,FRCT,75,28,ITS) MJ78236 46
CALL BUFFERS(DESIG.C.FRCTE.75,28.ITS) MJ7B236 47
CALL BUFFERS(DESIG.C.HYDR,75,SB.ITS) MJ78236 48
CALL BUFFERS(DESIG.C.HYDRE.75.28.ITS) MJ7B236 49
REWIND 11 TPPPP 1096
READ 111) RC»V5D«VDD*VPA»RSD«RDD»PDA*PAVG»PSMD«PDMD»VSMD»VDHDfPA TPPPP 1097

11 VPDAE.VDMDE,VPAE * VSDE•VDDE.VPDA.VIE* WOE.WV.PAVGE.VSMDE.RODE. MJ78S36 50
2RSDE.PDAE.FRCT.FRCTE.HYDR.HYDRE MJ78236 51

..............END PLOT FILE
C

TPPPP
TPPPP

1099
1100

L = NPAGE = 0 TPPPP 1101
CALL SECOND(ETIME) TPPPP 1102

7495 L=L»1 TPPPP 1103
PRT1 =ETM1(L) TPPPP 1104
PRT2 =ETM2(L) TPPPP 1105
PRT3 =ETM3(L> TPPPP 1106
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1145

1150

1155

1160

1165

1170

1175

1180

1185

1190

1195

PRT4 =ETM4(L>
PRT5 =ETM5(L)
PRT6 =ETM6(L>
PRT7 =ETM7(L)
PRT8 *ETM8(L)
PRT9 =ETM9(U 
PRTlOsETMlO(L)
PRTU*ETM11 (L)
IE(L.LT.2> GO TO 4300 

C
C ENGLISH TO METRIC CONVERSION 

DO 760 J=1.ITS 
C THERMOCOUPLE CONVERSION 

DO 720 1=1«NTCA 
K1=KCA(I)
RC <KI*J1 = (RC(KI*JI-32.)*5./9.

720 CONTINUE
C PRESSURE CELL CONVERSION 

DO 722 1=1.NP 
KI=KPII>

722 RC<KI*J)=RC(KI«J)*.0703
C DIFFERENTIAL PRESSURE CELL CONVERSION 

DO 723 1=1.NDP 
KI=KDP<I>

723 RC(KI*J)=RC(KI.J>*.0703
C GAMMA DENSITOMETER CONVERSION 

DO 729 1=1.NGD 
KI=K6D(I)

729 RC(KI.J)«RC(KI.J)4.0624 
C TORQUEMETER CONVERSION 

DO 737 1=1.NTM 
KI=KTM(1)

737 RC(KI.J)=RC(K1•J)/7.21B2 
C VOLWffTRIC FLOW CONVERSION 

DO 901 1=1.9
VTR5CI.J>*VTRS(1»J>*3.785

901 VTRSE(I»Jl=VTRSE(I.J1*3.785 
C PUMP HEAD CONVERSION

DO 902 1=1.9 
HMS(I.J)=HMS(1.J)*.304B

902 HMSE <1.J>=HMSE <I»J1*.3048 
C FLUID MOMENTUM FLUX CONVERSION

DO 904 1=1.9
FLUX 11,J> =FLUX(I.J)*1.488 

904 FLUXE(I.J1=FLUXE(I.J)*1.488 
C SPECIFIC VOLUME CONVERSION 

VSMD ( J ) = VSMD (J) * .0624 
VDMDU)=VDMDIJ)*.0624 
VPA(J) =VPA(J) *.0624 
VSD(J) =VSD<J) *.0624 
VDO(J> =VD0(J) *.0624 
VPDA(J1=VPDA(J)*.0624 
VSMD1(J)=VSMD1(J)*.0624 
VDMD1(J)=VDMD1(J>*.0624 
VPA1«J)=VPA1(J)*.0624

C FRICTION.HYDRAULIC TORQUE CONVERSIONS 
FRCT1J)=FPCT(J)/7.2182
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TPPPP 1107
TPPPP 1108
TPPPP 1109
TPPPP 1110
TPPPP 1111
TPPPP 1112
TPPPP 1113
TPPPP 1114
TPPPP 1115
TPPPP 1116
TPPPP 1117
TPPPP 1118
TPPPP 1119
TPPPP 1120
TPPPP 1121
TPPPP 1122
TPPPP 1123
TPPPP 1124
TPPPP 1125
TPPPP 1126
TPPPP 1127
TPPPP 1128
TPPPP 1129
TPPPP 1130
TPPPP 1131
TPPPP 1132
TPPPP 1133
TPPPP 1134
TPPPP 1135
TPPPP 1136
TPPPP 1137
TPPPP 1138
TPPPP 1139
TPPPP 1140
TPPPP 1141
TPPPP 1142
TPPPP 1143
TPPPP 1144
TPPPP 1145
TPPPP 1146
TPPPP 1147
TPPPP 1148
TPPPP 1149
TPPPP 1150
TPPPP 1151
TPPPP 1152
TPPPP 1153
TPPPP 1154
TPPPP 1155
TPPPP 1156
TPPPP 1157
TPPPP 1158
TPPPP 1159
TPPPP 1160
TPPPP 1161
TPPPP 1162
TPPPP 1163
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1200

1205

1210

1215

1220

1225

1230

1235

1240

1245

1250
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HYOR(J)=HYOR(Jl/7.21b2 TPPPP 1164
DO 10 1=15.20 TPPPP 1165

10 RC <I*J> =RC(I*J)*.0624 TPPPP 1166
DO 16 1=34.36 TPPPP 1167

16 RC(I*J)=RC(I*J)*.0624 TPPPP 1168
760 CONTINUE TPPPP 1169

C WRITE OUTPUT DATA TPPPP 1170
4300 I = 1 TPPPP 1171

804 II = I ♦ 6 * N5TEP TPPPP 1172
NPAGE=:NPAGE * 1 TPPPP 1173
IF (II.GT.ITS) II=ITS TPPPP 1174
PRINT 100«NTEST.DAT.TIM.AREA.NPAGE TPPPP 1175
PRINT 102.(TT(J1.J=I»II.NSTEP) TPPPP 1176
PRINT 104 TPPPP 1177
PRINT 106.PRT1.(RC(5»J).SEPR(5.J). J=I.II.NSTEP) TPPPP 1178
PRINT 108.PRT2.(VTRS(4,J).VTRSE(4.J).J=I,II.NSTEP) TPPPP 1179
PRINT 109,(VTRS(l.J).VTRSE(l.J)«J=I.II.NSTEP! TPPPP 1180
PRINT 168.(VTRS(10.J).VTRSE(10.J).J=I,II.NSTEP) TPPPP 1181
PRINT 110. (VTRS(7,J).VTRSE(7.J).J=I,II.NSTEP) TPPPP 1182
PRINT 112.(ATR(1,J),ATRE(1,J), J*I.II,NSTEP) TPPPP 1183
PRINT 113,(ATR(8,J).ATRE<8,J> »J=I,11.NSTEP) TPPPP 1184
PRINT 114,(ATR14.J).ATRE(4,J), J=I.II.NSTEP) TPPPP 1185
PRINT 116,(RC(12.JI.SEPR(12,J), J=I♦II.NSTEP) TPPPP 1186
PRINT 11B.PRT3,(HMSIl.J),HMSE(l.J), J=I.II.NSTEP) TPPPP 1187
PRINT 119,(HNS(7,J),HMSE(7,J).J*I.II.NSTEP) TPPPP 1188
PRINT 115,(HNS(4,J),HMSE(4,J).J=I.II,NSTEP) TPPPP 1189
PRINT 128.PRT4,(HYDR(J).HYDRE(J)»J=I.II.NSTEP) TPPPP 1190
PRINT 129 TPPPP 1191
PRINT 106,PRT1,(RC(6.J).SEPR <6.J)» J=I.11.NSTEP) TPPPP 1192
PRINT 10e,PRT2.(VTRSIS.J).VTRSE(5.J),J=I,II.NSTEP) TPPPP 1193
PRINT 109,(VTRS(2,J).VTRSE(2.J).J=I.II.NSTEP) TPPPP 1194
PRINT 168,(VTRS(1l.J),VTRSE<1l.J).J=I,II.NSTEP) TPPPP 1195
PRINT 110, (VTRSIS.J).VTRSE(8,J). J=I.11.NSTEP) TPPPP 1196
PRINT 112,(ATR(2.J).ATRE(2,J), J=I.II.NSTEP) TPPPP 1197
PRINT 113,(ATR(9.J).ATRE(9,J).J=I.II.NSTEP) TPPPP 1198
PRINT 114,(ATR(5,J).ATRE(5,J). J=I.II.NSTEP) TPPPP 1199
PRINT 116,(RCI12.J).SEPR(12.J), J=I.II.NSTEP) TPPPP 1200
PRINT 118.PRT3.(HMSI2.J).HMSE(2.J). J=I♦II.NSTEP) TPPPP 1201
PRINT 119,(HMS(B.J).HMSE(B.J).J=I.II.NSTEP) TPPPP 1202
PRINT 115,(HMS(5,J).HMSE(5,J),J=I.II.NSTEP) TPPPP 1203
PRINT 128.PRT4,(HYDR(J).HYDRE(J).J=I.II.NSTEP) TPPPP 1204
PRINT 130 TPPPP 1205
PRINT 106.PRT1.(PAVG(J).PAVGE(J), J=I.1I.NSTEP) TPPPP 1206
PRINT 108.PRT2.(VTRS(6.J)»VTRSE(6«J),J=I.II.NSTEP) TPPPP 1207
PRINT 109,(VTRS(3,J).VTRSE(3.J).J=I,II.NSTEP) TPPPP 1208
PRINT 160,(VTRS(12,J).VTRSE(12.J),J=I.II.NSTEP) TPPPP 1209
PRINT 110,(VTRS(9,J).VTRSE(9.J).J=I,II.NSTEP) TPPPP 1210
PRINT 112, (ATP(3,J).ATRE(3.J)» J=I.11,NSTEP) TPPPP 1211
PRINT 113,(ATR(10,J).ATRE(10,J).J=I,II.NSTEP) TPPPP 1212
PRINT 114,(ATR(6,J).ATRE(6,J), J=I.II.NSTEP) TPPPP 1213
PRINT 116,<RC(12,J>.SEPR(12.J), J=I.II,NSTEP) TPPPP 1214
PRINT 118.PRT3.(HMS(3,J).HMSE(3.J), J=I,II,NSTEP) TPPPP 1215
PRINT 119,(HMS(9,J).HMSE(9,J).J=I.II.NSTEP) TPPPP 1216
PRINT 115,(HMS(6.J).HMSE(6,J)»J=I,II.NSTEP) TPPPP 1217
PRINT 128.PRT4.(HYDR(J).HYDRE(J).J=I.II.NSTEP) TPPPP 1218
IF(11.,EQ.ITS) GO TO 806 TPPPP 1219
I=II*NSTEP TPPPP 1220
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806
808

GO TO 804 TPPPP 1221
1 = 1 TPPPP 1222
II = I ♦ 6 • NSTEP TPPPP 1223
NPAGE='NPAGE* 1 TPPPP 1224
IFCII. GT.ITS) II=ITS TPPPP 1225
PRINT 100,NTEST»OAT.TIM.AREA.NPAGE TPPPP 1226
PRINT 103. (TT (J) ,vi=I«11 .NSTEP) TPPPP 1227
PRINT 104 TPPPP 1228
PRINT 132.PRT1 TPPPP 1229
PRINT 134, (RC(28,J).SEPR(28,J),J=I,11,NSTEP) TPPPP 1230
PRINT 138.PRT11*(RC(13.J>.SEPR(13.J). JsI.II,NSTEP) TPPPP 1231
PRINT 140,(RC(14.J).SEPR(14.J), J=I.II.NSTEP) TPPPP 1232
PRINT 151. PRI6.(PSMD(J).VSMDE(J).J*1•II.NSTEP) TPPPP 1233
PRINT 152. (PDMD(U).VDMDE(J)*J=I.11.NSTEP) TPPPP 1234
PRINT 153. (PA(J).VPAE(J)»J=I»II.NSTEP) TPPPP 1235
PRINT 220.(VSMOl(J).VSMDIE(J).J=I»II.NSTEP) TPPPP 1236
PRINT 152.(VDMD1(J)«VDMD1E(J).J=I.II.NSTEP) TPPPP 1237
PRINT 153.(VPA1(J),VPA1E(J).J=I.II.NSTEP) TPPPP 1238
PRINT 154,(RC(15,J)*SEPR(15.J).J=I.11.NSTEP) TPPPP 1239
PRINT 155.(RC(16,J).SEPR(16.J)»J=I.11.NSTEP) TPPPP 1240
PRINT 156,(RC(17,J).SEPR(17.J).J=1.II.NSTEP) TPPPP 1241
PRINT 153, (RSD(J).RSDE(J).J=I,II.NSTEP) TPPPP 1242
PRINT 158.(RC(18*J).SEPR(18*J),J=1,II.NSTEP) TPPPP 1243
PRINT 155,(RC(19,J).SEPR(19,J).J=I,II.NSTEP) TPPPP 1244
PRINT 156.(RC(20,J)«SEPR(20,J),J=I,II.NSTEP) TPPPP 1245
PRINT 153, (RDD(J).RODE(J>,J=I,II,NSTEP) TPPPP 1246
PRINT 160,(RC(34,J)•SEPR(34.J>,J=I,II.NSTEP) TPPPP 1247
PRINT 155.(RC(35*J)«SEPR(35.J)»J*I»II.NSTEP) TPPPP 1248
PRINT 156,(RC(36.U),SEPR(36.J),J=I,II,NSTEP> TPPPP 1249
PRINT 153,(VAECL(J).VAECLE(J)♦ J=I,II,NSTEP) TPPPP 1250
PRINT 162.PRT8.PRT9.(FLUX(1.J).FLUXE(l.J), J«I,II.NSTEP) TPPPP 1251
PRINT 163.(FLUX(2.J).FLUXE(2.J).J*I*II.NSTEP) TPPPP 1252
PRINT 164,(FLUX(3,J).FLUXE(3.J),J=I»II.NSTEP) TPPPP 1253
PRINT 166,(FLUX(10,J),FLUXE(10.J).J=1.II.NSTEP) TPPPP 1254
PRINT 163,(FLUX(1l.J).FLUXE(11.J).J=1,II,NSTEP) TPPPP 1255
PRINT 164,(FLUX(12,J).FLUXE(21.J),J=I,1I.NSTEP) TPPPP 1256
PRINT 165.(FLUX(4,J).FLUXE(4,J)«J=I«II.NSTEP) TPPPP 1257
PRINT 163.(FLUX(5.J),FLUXE(5,J>,J*I,II.NSTEP) TPPPP 1258
PRINT 164.(FLUX(6.J).FLUXE(6.J),J=I,II,NSTEP) TPPPP 1259
PRINT 226,(FLUX(7.J).FLUXE(7,J).J=I»II.NSTEP) TPPPP 1260
PRINT 163.(FLUX(8,J).FLUXE(B.J).J=I,II.NSTEP) TPPPP 1261
PRINT 164,(FLUX(9,J).FLUXE(9.J),J=I,II,NSTEP) TPPPP 1262
PRINT 1575.PRT10 TPPPP 1263
DO 1572 JIxl,6 TPPPP 1264
NF*KFP(JI) TPPPP 1265
IF(JI.EO.l) MF=*0 TPPPP 1266
IF(JI. Efi.2) MF*40 TPPPP 1267
IF(Jl.E0.3) NF=23 TPPPP 1268
IFUI.EQ.4) MF*40 TPPPP 1269
IFUI.EO.S) NF»K TPPPP 1270
IF(JI.E0.6) NF=40 TPPPP 1271
PRINT 1580,AB6(2*NF-1),ABG(2*NF),(RC(MF,J),SEPR(MF»J).Jcl.II. TPPPP 1272

INSTEP) TPPPP 1273
CONTINUE TPPPP 1274
PRINT 124.PRT4.(RC(11,J),SEPR(1l.J),J=I,II.NSTEP) TPPPP 1275
PRINT 126,(FRCT)J).FRCTE(J).J=I.11.NSTEP) TPPPP 1276
IF(II.EO.ITS) 60 TO 762 TPPPP 1277
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1315

1320

1325

1330

1335

1340

1345

1350

1355

1360

1365

PROGRAM TPPPP 76/76 OPT=l FTN *.6**14

I=iI*NSTEP 
GO TO SOB

762 IF<L.LT.2> GO TO 7*95
GO TO 1

100 FORMAT(1H1,
11X*CE-EPRI TWO-PHASE PUMP PERFORMANCE TEST - TRANSIENT RUN*/ 
22X*TEST N0.**I4,6X*DATE *.A10**X«TIME *.A10.*X*BLOWDOWN AREA *. 
3A10«37X*PAGE *.I3/1

102 FORMAT!
U2X*PUMP PERFORMANCE BASED ON SUCTION CONDITIONS*/
2 2X*ELAPSED TIME (SEC)*.6X7(F7.3,9XM

103 FORMAT(2X*ELAPSED TIME (SEC)*.6X7(F7.3.9X))
104 FORMAT(23X7(16H VALUE UNCTY ))
106 FORMAT!3X*PRESSURE *.A6*5X7(2F7.1.2X))
108 FORMAT(3X*VOL FLOW *»A5/

1 4X*DD(HI)-GAM DEN*.5X7(2F7.1,2X))
109 FORMAT(4X*D0(LO)-GAM DEN*,5X7(2F7.1.2X))

110 FORMAT(4X*TURBINE METER(LO)*.2X7(2F7.1.2X))
168 FORMAT!4X*TURBINf METER(MI)».2X7(2F7.1,2X))

112 FORMAT(3X*VOID FRACTION */
1 4X*0D(HI>-TUR MTR(HI) *,7(2F7.3.2X))

113 FORMAT(4X*DD(L0)-TUR MTR(LO) *.7(2F7.3.2X))
114 FORMAT! *X*GAMMA DEN *.2X7(2F7.3.2X))

115 FORMAT(4X*GAMMA DEN*10X7(2F7.0.2X))
116 FORMAT(3X*PUMP SPEED (RPM) *,2X7(2F7.1,2X))
118 FORMAT(3X*PUMP HEAD *.A4/

1 4X*DD(HI)—TUR MTR(HI) *,7(2F7.0.2X))
119 FORMAT(4X*DD(L0)-TUR MTR(LO) *.7(2F7.*,2X))

122 FORMAT! *XA3,* *,2X7(2F7.1,2X))
124 FORMAT! 3X*PUMP TORQUE *,A7/

1 4X*SHAFT *»2X7(2F7.1,2X))
126 FORMAT( 4X*FRICTI0N *,2X7(2F7.1,2X))

128 FORMAT(3X*PUMP TORQUE*.A7/
1 4X*HYDRAULIC TORQUE *2X7(2F7.1,2X))

129 FORMAT!/
U2X*PUMP PERFORMANCE BASED ON DISCHARGE CONDITIONS*)

130 FORMAT!/
U2X*PUMP PERFORMANCE BASED ON SUCTION AND DISCHARGE AVERAGE*)

132 FORMAT(3X*LOOP PRESSURE *.A6>
134 FORMAT( 4X*BL0W DOWN ORIF *,2X7{2F7.1,2X))
136 FORMAT! 4X*HIGH PRES DRUM *,2X7(2F7.1,2X))
138 FORMAT(3X*L00P TEMPERATURES *.A5/

1 *X*SUCTION *,2X7(2F7.1,2X))
140 FORMAT! 4X*DISCHARGE *2X7(2F7.1,2X))

142 FORMAT! 4X*PUMP INJ INLET *.2X7(2F7.1,2X))
144 FORMAT! 4X*PUMP INJ OUTLET *,2X7(2F7.1,2X))

1575 FORMAT(3X*LOOP PRESSURE DROP DATA. (*A3»*>*>
1580 FORMAT(4X«A10,A10,7(F6.1,lX,F6.1,3X))

151 FORMAT(3X*LOOP DENSITIES*»A9/
1 4X*DD(HI)-TUR MTR(Hi)«5X/
2 5X*SUCTI ON *.2X7(2F7.4.2X) )

152 FORMAT! 5X*DISCHARGE *,2X7(2F7.4,2X))
153 FORMAT! 5X*AVERAGE *,2X7(2F7.*,2X))

220 FORMAT(4X*DD(L0)-TUR MTR(L0)*5X/
1 5X»SUCTION*10X7(2F7.A,2X>)

154 FORMAT(3X*GAMMA DENSITOMETER */
1 *X*SUCTION */

C ’/07/79 10.*7. HI

TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP
TPPPP

1276

1279
1280 
1281 
1282 
1283 
128*
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313 
131*
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333 
133*

PAGE 2*
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PROGRAM TPPPP 76/76 OPT=l FTN 4.5*414 0P/07/79 10.47.US PAGE 25

1370

1375

1380

1385

2 5X«BEAM1
155 FORMAT( 5X*BEAM2
156 FORMAT! 5X*BEAM3 

158 FORMAT! 4X«DISCHARGE
1 5X*BEAM1

160 FORMAT(4X*SUCTI0N (AECL)
1 5X*BEAM1

162 FORMAT(3X*M0MENTUM FLUX •*A10tA3/
1 4X*TUR MTR(LO)-GAM DEN*/
2 5X*SUCTI0N 

163 FORMAT! 5X*DI5CHAR6E
165 FORMAT(4X*DRAG DISK (HI)

1 5X*SUCTI0N
164 FORMAT(5X*AVERAGE*«11X7(2F7•0»2X))
226 FORMAT!4X*DRAG DISK ILO) */

1 5X*SUCTI0N *10X7(2F7.0.2X)I
166 FORMAT(4X*TUR MTRIHIl-GAM OEN*/

1 5X*SUCTI0N •,2X7!2F7.0*2X)>
END

**2X7 I2F7.4«2X)) 
*.2X7(2F7.4*2X)) 
«*2X7!2F7.4*2X)) 

*/
**2X7!2F7.4*2X))
*/
•.2X7I2F7.4.2X))

**2X7!2F7.0*2X)) 
**2X7!2F7.0*2X)> 

*/
**2X7!2F7.0»2X))

TPPPP 1335
TPPPP 1336
TPPPP 1337
TPPPP 1338
TPPPP 1339
TPPPP 1340
TPPPP 1341
TPPPP 1342
TPPPP 1343
TPPPP 1344
TPPPP 1345
TPPPP 1346
TPPPP 1347
TPPPP 1348
TPPPP 1349
TPPPP 1350
TPPPP 1351
TPPPP 1352
TPPPP 1353

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

45 I TT DATA VARIABLE LIST EXCEEDS ITEM LIST* EXCESS VARIABLES NOT INITIALIZED.
986 I 900 THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.

1320 I 49CD1322 TOTAL RECORD LENGTH IS GREATER THAN 137 CHARACTERS. IT MAY EXCEED THE I/O DEVICE CAPACITY.
1323 I 49CD1323 TOTAL RECORD LENGTH IS GREATER THAN 137 CHARACTERS. IT MAY EXCEED THE I/O DEVICE CAPACITY.

SYMBOLIC REFERENCE MAP <R=2>

ENTRY POINTS DEF LINE REFERENCES
761 TPPPP 1

VARIABLES SN TYPE RELOCATION
75547 ABB REAL ARRAY REFS 36 2*1306 DEFINED 47 48 49 50

- 51 52 53 54 55 56 57 58
59 60 61 62 63 64 65 66
67 68

72601 ACEL REAL ARRAY REFS 33 345 1108 DEFINED 338 341 343
14375 AREA REAL REFS 117 1209 1260
72460 ATR REAL ARRAY LCMC REFS 8 18 37 514 515 516 518

521 522 523 527 529 530 537 538
539 547 548 549 577 578 579 583
584 585 589 590 591 2*594 2*595 596
597 615 616 637 638 1043 1045 1048

1217 1218 1219 1231 1232 1233 1245 1246
1247 DEFINED 511 512 514 515 520 521
522 526 529 530 532 536 537 538
542 546 547 548 552 576 577 578
582 583 584 588 589 590 595 596
597 608 609 610 611 612 613 615
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PROGRAM TROOP 76/7* OPT = 1

VARIABLES SN TYPE RELOCATION
616 633

105564 ATRE REAL ARRAY LCMC REFS 8
1231 1232

DEFINED 516
54 Q 553
598

113 C REAL ARRAY / / REFS 6
194 195

4*227 2*235
1087 1091
1101 1102
1109 1110
1117 1118
1125 1126

14*15 CK REAL REFS 193
14421 D real REFS 364
14372 DAT REAL REFS 117
65151 DATA REAL ARRAY REFS 30
42766 DDZ REAL ARRAY REFS 17
14420 DELT REAL REFS 338

DEFINED 337
D DESIG REAL ARRAY / / REFS 6

1095 1096
1103 1104

- 1111 1112
1119 1120
1127 1128

14416 D1FF REAL REFS 214
14422 DO REAL REFS 364
14444 DP REAL REFS 371
14402 El REAL REFS 137
14404 EL REAL REFS 141

144
55427 EPRN REAL ARRAY REFS 23
56103 EPRT REAL ARRAY REFS 23
14630 ETIME * REAL REFS 1136
65123 ETM1 REAL ARRAY REFS 26
65145 ETM10 REAL ARRAY REFS 27
651*7 ETM11 REAL ARRAY REFS 27
65125 ETM2 REAL ARRAY REFS 26
65127 ETM3 REAL ARRAY REFS 26
65131 ETM4 REAL ARRAY REFS 26
65133 ETM5 REAL ARRAY REFS 26
65135 ETM6 REAL ARRAY REFS 26
65137 ETM7 REAL ARRAY REFS 26
65141 ETM8 REAL ARRAY REFS 27
65143 ETM9 REAL ARRAY REFS 27
14450 El REAL REFS 373
14451 E2 REAL REFS 373
14443 FA * REAL REFS 364
63440 FLUX REAL ARRAY LCMC REFS 8

874 880
1184 1285
1292 1293
845 846
891 893

54420 FLUXE REAL ARRAY LCMC REFS 8

FTN 02/07/79

634 635 637
18 37 2*598

1233 1245 1246
518 523 527
579 581 585

2*148 2*150 2*151
196 197 2*198
244 249 1082

1095 1096 1097
1103 1104 1105
1111 1112 1113
1119 1120 1121
1127 1128 DEFINED

defined 189 190
DEFINED 353

1209 1260
117
198 DEFINED 194
341 347 2*9*8
340

1082 1083 1084
1097 1098 1099
1105 1106 1107
1113 1114 1115
1121 1122 1123

DEFINED 78
DEFINED 213

371 DEFINED 354
DEFINED 367

145 146 DEFINED
144 145 146

965 1097 DEFINED
1098 DEFINED 719

1136 DEFINED 39
1147 DEFINED 44
1148 DEFINED 46
1139 DEFINED 39
1140 DEFINED 40
1141 DEFINED 40
1142 DEFINED 41
1143 DEFINED 41
1144 DEFINED 42
1145 DEFINED 43
1146 DEFINED 43

DEFINED 371
DEFINED 372

28 37 850
1012 1013 1027
1286 1287 1288
1294 1295 1296
847 848 886

1184
28 37 1185

10.47.11$ PAGE 26

638
1217 1218 1219
1247
533 539 543
587 591 593

4*161 4*165 6*181
4*206 213 3*215
1083 1084 1085
1098 1099 1100
1106 1107 1108
1114 1115 1116
1122 1123 112*

113 219 970
191 192

195 196 197
2*953

1085 1087 1091
1100 1101 1102
1108 1109 1110
1116 1117 1118
1124 1125 1126

136
DEFINED 139 141

718

46

856 862 868
1030 1032 1033
1289 1290 1291

DEFINED 843 844
887 889 890

1285 1286 1287



PROGRAM TPPPP 

VARIABLES SN TYPE

62643 FRCT REAL

63317 FRCTE REAL

56557 FRCTN REAL
14601 HDND REAL
14577 HONS REAL
14526 HFAV « REAL
14533 HFAV1 « REAL
14465 HFPD « REAL
14477 HFPD1 • REAL
14460 HFPS • REAL
145T1 HFPSF • REAL
14472 HFPS1 • REAL
14530 HGAV « REAL
14535 HGAV1 • REAL
14667 HGPD « REAL
14501 HGPOl » REAL
14462 HOPS • REAL
14573 H6PSF • REAL
14474 H6PS1 ♦ REAL
14453 HIJ • REAL
14455 HUG • REAL
44603 HMS REAL

117064 HMSE REAL

14600 HUPD REAL
14576 HUPS REAL
63773 HYDR REAL

64447 HYDRE REAL

57233 HYDRN REAL
14355 I INTEI

76/76 OHT=i 

RELOCATION
128(1 
1296 
868 
898 

REFS 
1197 
1197 
REFS 

DEFINED 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 
REFS 

723 
1236 
654 
696 

REFS 
1235 

DEFINED 
687 

1181 
REFS 
REFS 
REFS 
1252 
REFS 

DEFINED 
REFS 
REFS 

94 
103 
178 
205 
958 

1168 
2*1200 

1216 
1224 
1233 
1242

ARRAY

ARRAY

ARRAY

ARRAY

ARRAY LCMC

ARRAY

ARRAY

ARRAY

1289
DEFINED

871
899

25
1310

25
333

23
716
712
409
410
384 
386
383 
630
385
409
410
384
386 
383 
630
385 
374 
374

21
726

1237
656
699

8
1236
664
690

716
712

25
DEFINED

25
347

23
78
95

104
187
210
970

1172
2*1202

1217
1226
1234
1243

PAGE 27FTN 4.5»*14 02/07/79 10.47.11S

1290 1291 1292 1293 1294 1295
850 853 856 859 862 865
874 877 880 883 895 896
900 902 1185
331 332 345 720 982 1125

DEFINED 329 331 332 1022 1130

334 347 350 982 1126 1310
334 1023 1130

1109 DEFINED 720
DEFINED 715

715 DEFINED 711

664 670 676 683 690 697
729 1180 1221 1222 1223 1235

1249 1250 1251 DEFINED 649 651
659 661 682 686 689 693
704 706 708 1180

21 37 1181 1221 1222 1223
1237 1249 1250 1251
667 670 673 676 679 683
694 697 700 723 726 729

DEFINED 714
714 DEFINED 710
721 982 1127 1198 1224 1238
345 1024 1130 1198
982 1128 1224 1238 1252
350 1025 1130

1099 DEFINED 721
88 89 90 91 92 93
96 97 99 100 101 102

105 113 131 155 158 172
194 195 196 197 198 202
223 226 231 234 240 243

2*979 2*991 2*992 1155 1160 1164
2*1176 2*1177 2*1180 2*1181 2*1184 2*1185

1206 1210 1212 1213 1214 1215
1218 1219 1220 1221 1222 1223
1227 1228 1229 1230 1231 1232
1235 1236 1237 1238 1240 1241
1244 1245 1246 1247 1248 1249
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PROGRAM TPPPP 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
1250 1251
1267 1268
1275 1276
1283 1284
1291 1292
1310 DEFINED

93 94
102 103
186 201
978 990

1179 1183
14605 IDEND INTEGER REFS 776
14602 I DENS INTEGER REFS 774
14545 IDT INTEGER REFS 457

2*791 887
DEFINED 418

14603 I HD INTEGER REFS 778
14604 IHEAD INTEGER REFS 772
14400 II INTEGER REFS 123

2*150 2*151
2*168 3*181

215 217
1208 1210
1218 1219
1227 1228
1235 1236
1244 1245
1252 1253
1267 1268
1275 1276
1283 1284
1291 1292
1310 1311
1259

14417 IJ INTEGER REFS 2*248
14606 IJEAD INTEGER REFS 780
14565 IK INTEGER REFS 2*514

DEFINED 513
14607 ILEAO INTEGER REFS 782
30223 IPA INTEGER / / REFS 7

945 946
30224 IPB INTEGER / / REFS 7
30225 I PC INTEGER / / REFS 7
14356 IPO INTEGER REFS 82
11745 ITS INTEGER REFS 117

989 991
1055 1056
1063 1064
1071 1072
1079 1080
1087 1088
1095 1096
1103 1104
1111 1112
1119 1120
1127 1128

DEFINED 70

02/07/79 10.47.m PAGE 28

1252 1257 1261 1264 1265 1266
1269 1270 1271 1272 1273 1274
1277 1278 1279 1280 1281 1282
1285 1286 1287 1288 1289 1290
1293 1294 1295 1296 1306 1309

78 88 89 90 91 92
95 96 97 99 100 101

104 105 112 130 154 171
209 222 230 239 957 969

1154 1159 1163 1167 1171 1175
1199 1201 1205 1254 1256 1312

DEFINED 738 749
DEFINED 735 746

458 3*462 750 2*751 764 2*779
888 889 896 897 898

DEFINED 736 752
DEFINED 737 743

137 142 144 2*146 2*148 2*149
161 2*162 163 165 2*166 2*167
194 195 196 197 198 206
219 227 235 2*236 244 248

1212 1213 1214 1215 1216 1217
1220 1221 1222 1223 1224 1226
1229 1230 1231 1232 1233 1234
1237 1238 1240 1241 1242 1243
1246 1247 1248 1249 1250 1251
1254 1259 1261 1264 1265 1266
1269 1270 1271 1272 1273 1274
1277 1278 1279 1280 1281 1282
1285 1286 1287 1288 1289 1290
1293 1294 1295 1296 1306 1309
1312 DEFINED 122 1206 1208 1257

2*249 DEFINED 247
DEFINED 739 755

2*515 2*601 2*615 2*616 2*637 2*638
600 614 636

DEFINED 740 758
80 81 84 85 335 336

DEFINED 75 80
986 DEFINED 84 I/O REFS 985

DEFINED 85
DEFINED 81

120 964 972 978 985 968
992 993 1051 1052 1053 1054

1057 1058 1059 1060 1061 1062
1065 1066 1067 1068 1069 1070
1073 1074 1075 1076 1077 1078
1081 1082 1083 1084 1085 1086
1089 1090 1091 1092 1093 1094
1097 1098 1099 1100 1101 1102
1105 1106 1107 1108 1109 1110
1113 1114 1115 1116 1117 1118
1121 1122 1123 1124 1125 1126
1152 2*1208 1253 2*1259 1311
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PROGRAM TPPPP 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
14371 J INTEGER REFS 113

2*1169 2*1173
2*1187 2*1188
2*1195 2*1197
2*1214 2*1215
2*1222 2*1223
2*1231 2*1232
2*1240 2*1241
2*1248 2*1249
2*1266 2*1267
2*1274 2*1275
2*1282 2*1283
2*1290 2*1291
2*1309 2*1310

1152 1210
1218 1219
1227 1228
1235 1236
1244 1245
1252 1261
1270 1271
1278 1279
1286 1287
1294 1295

14405 JA INTEGER REFS 141
14546 JDT INTEGER REFS 441

797 2*798
DEFINED 419

14646 JI INTEGER REFS 1299
DEFINED 1298

14616 JK INTEGER REFS 2*994
2*1001 2*1002
2*1009 2*1010
2*1017 2*1018
2*1025 2*1027
2*1043 2*1045

•14617 JM INTEGER REFS 2*1027
14401 K INTEGER REFS 132

144 2*146
2*158 8*161

173 2*174
188 189

2*196 2*197
2*212 2*213
8*227 232
2*243 3*244

682 2*683
* 708 2*723

DEFINED 131
231 240

42405 KCA INTEGER ARRAY REFS 14
293 294

DEFINED 88
42474 KDD INTEGER ARRAY REFS 15

195 196
290 291

42440 KDP INTEGER ARRAY REFS 14

FTN 4.5*414 02/07/79 10.47.IIS PAGE 29

5*94B
2*1176
2*1189
2*1198
2*1216
2*1224
2*1233
2*1242
2*1250
2*1268
2*1276
2*1284
2*1292

DEFINED
1212
1220
1229
1237
1246
1264
1272
1280
1288
1296

DEFINED
442
890

1300

2*995
2*1003
2*1011
2*1019
2*1030
2*1048

DEFINED
2*133
5*148
2*162
2*175

190
4*198
5*215
2*233
649
689

2*726
155
643
131
295

187
197
292
172

5*953
2*1177
2*1190
2*1200
2*1217
2*1226
2*1234
2*1243
2*1251
2*1269
2*1277
2*1285
2*1293

113
1213
1221
1230
1238
1247
1265
1273
1281
1289
1306

140
446
892

1301

2*996
2*1004
2*1012
2*1020
2*1032

DEFINED
1026

134
2*149

163
2*177

191
203
217

2*234
654

2*690
2*729

172
645
256
296

189
252

DEFINED
2*174

2*965
2*1180
2*1191
2*1202
2*1218
2*1227
2*1235
2*1244
2*1252
2*1270
2*1278
2*1286
2*1294

123
1214
1222
1231
1240
1248
1266
1274
1282
1290
1309

753
893

1302

2*997
2*1005
2*1013
2*1021
2*1033

993

135
3*150
8*165
2*178

192
2*204
2*219
4*235

659
696

2*1094
187

257
297

190
253

92
2*179

2*1156
2*1181
2*1192

1210
2*1219
2*1228
2*1236
2*1245

1261
2*1271
2*1279
2*1287
2*1295

947
1215
1223
1232
1241
1249
1267
1275
1283
1291
1310

2*754
899

1303

2*998
2*1006
2*1014
2*1022
2*1035

136
3*151
2*166
2*179
2*193
2*205
224

2*236
2*664
2*697
1304
202

258
1155

191
254

2*1161
2*1184
2*1193
2*1212
2*1220
2*1229
2*1237
2*1246
2*1264
2*1272
2*1280
2*1288
2*1296

952
1216
1224
1233
1242
1250
1268
1276
1284
1292

762
901

1304

2*999
2*1007
2*1015
2*1023
2*1038

137
156

2*167
180

2*194
7*206
2*225
241

2*670
704

210

259

192
255

2*1165
2*1185
2*1194
2*1213
2*1221
2*1230
2*1238
2*1247
2*1265
2*1273
2*1281
2*1289
2*1306

964
1217
1226
1234
1243
1251
1269
1277
1285
1293

2*781
902

1305

2*1000
2*1008
2*1016
2*1024
2*1041

142
2*157
2*168
8*181
2*195

211
2*226
2*242
2*676

706

223

260

194
289

180 266 267



PROGRAM TPPPP 7f>/7fc 0PT = 1

VARIABLES SN TYPE RELOCATION
268 269
307 308

14544 KOT INTEGER REFS 425
2*773 785

898 DEFINED
75575 KFP INTEGER ARRAY REFS 36
42463 KGD INTEGER ARRAY REFS 14

283 284
319 320

DEFINED 95
14644 KI INTEGER REFS 2*1156

DEFINED 1155
14376 KK INTEGER REFS 121

2*1S7 2*158
2*193 198
2*225 2*226
24* 252
259 260
267 268
275 276
283 284
291 292
299 300
307 308
315 316
323 324
333 2*334
346 4*347

2*373 2*375
384 385
405 406

3*426 2*427
436 437
453 455
464 465
477 4*478
493 495

2*511 2*512
2*522 2*523

536 2*537
2*548 2*549
2*560 2*561
2*568 4*569
2*577 2*578
2*587 2*588
2*596 2*597
2*606 2*607
2*615 2*616
2*623 2*624
2*637 2*638

65b 658
5*670 673

687 2*689
700 703

2*711 712
2*719 2*720
6*729 741

PTN 4.5*414 02/07/79

270 271 303
640 641 1164
426 3*430 446

2*786 886 888
417

1299 DEFINED 97
210 278 279
285 286 315
321 322 323

2*1161 2*1165 2*1169
1160 1164 1168
2*124 2*133 134
3*161 3*165 2*175
2*204 2*205 2*206
3*227 2*233 2*234

253 254 255
261 262 263
269 270 271
277 278 279
285 286 287
293 294 295
301 302 303
309 310 311
317 318 319
325 3*326 3*327
335 336 2*337

3*350 361 362
2*376 3*377 378

386 395 397
2*408 409 410
2*428 2*429 6*430

439 2*441 2*442
2*457 3*458 2*459

466 468 469
482 485 487
496 498 502

2*514 2*515 2*516
526 2*527 2*529

2*538 2*539 542
552 553 2*556
562 2*563 2*564

2*570 3*571 3*572
3*579 2*581 2*582
2*589 2*590 3*591
3*598 2*601 2*602
2*608 2*609 2*610
2*617 2*619 2*619
3*628 2*629 630
2*642 648 3*649
3*659 661 663
675 5*676 679

4*690 693 694
3*704 705 3*706
2*713 714 715
2*721 722 6*723
2*742 744 2*745

10.47.ns PAGE 30

304 305 306
DEFINED 90

741 2*742 761
889 895 897

280 281 282
316 317 318

1168

2*1173
1172

135 136 148
2*177 2*178 181
2*212 213 215

235 2*242 2*243
256 257 258
264 265 266
272 273 274
280 281 282
288 289 290
296 297 298
304 305 306
312 313 314
320 321 322

5*329 2*331 3*332
3*338 343 4*345
2*364 2*366 367
2*381 2*382 383

398 399 400
415 416 2*425
432 433 434
445 4*446 450

2*460 2*461 6*462
471 2*473 2*474

2*489 3*490 2*491
504 507 509

2*518 2*520 2*521
2*530 532 533
543 546 2*547

2*557 2*558 2*559
4*565 566 2*567
2*573 4*574 2*576
2*583 2*584 3*585
3*593 2*594 3*595
2*603 2*604 2*605
2*611 2*612 2*613
2*620 2*621 2*622
2*633 2*634 2*635

651 653 3*654
5*664 667 669
2*682 4*683 686
2*696 4*697 699

707 3*708 2*710
716 2*717 2*718
725 6*726 728
747 2*748 750

430130



PROGRAM TPPPP 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
2*751 753

763 3*764
2*775 2*777
6*791 794

B06 2*807
3*817 3*818
2*826 2*829
3*844 2*845
2*855 6*856

871 2*873
2*887 2*888
2*896 2*897
3*908 910
3*920 922
3*932 3*933

DEFINED 120
14610 KKK INTEGER REFS 2*771
42T73 KMF INTEGER ARRAY REFS 17
42425 KP INTEGER ARRAY REFS 14

264 265
DEFINED 89

42506 KSM INTEGER ARRAY REFS 15
42501 KT INTEGER ARRAY REFS 15

-- 311 312
42461 KTM INTEGER ARRAY REFS 14

DEFINED 91
14626 L INTEGER REFS 1137

1144 1145
DEFINED 1135

14547 LOT INTEGER REFS 473
802 2*803

- DEFINED 420
14414 M INTEGER REFS 2*181
14624 MO - INTEGER REFS 2*1045
14550 '"HOT INTEGER REFS 441

830 831
.... — - - ■■■ DEFINED 421
44552 MDT1 INTEGER REFS 425

838 846
44625 •ME INTEGER REFS 2*1048
14650 MF INTEGER REFS 2*1306

1305
14651 MFR REAL ARRAY REFS 10

2*953 992
1000 1001

DEFINED 908
922 925

— 934
-23671 ■Ml REAL ARRAY REFS 10
— ....~ 1005 1006
. 1025 DEFINED
44620 M INTEGER REFS 2*1030
14363 NOD INTEGER REFS 92
14361" NOP INTEGER REFS 90
14551 NDT INTEGER REFS 473

830 831
DEFINED 422

FTN 4.5*414 02/07/79 10.47.11S PAGE 31

2*754 756 2*757 760 3*761 3*762
3*765 2*766 3*767 3*768 2*771 2*773
2*779 2*781 2*783 2*785 6*786 789
3*796 2*797 6*798 801 2*802 6*803
3*808 810 2*813 2*814 2*815 2*816
2*819 2*820 3*821 2*822 2*823 3*824
2*830 2*831 2*836 2*837 2*838 3*843
3*846 3*847 2*848 2*849 6*850 853

859 861 3*862 865 2*867 6*868
6*874 877 879 3*880 883 2*886
3*889 2*890 2*891 2*892 3*893 2*895
3*898 2*899 2*900 2*901 3*902 907

912 3*913 915 3*917 3*918 919
924 3*925 927 3*929 3*930 3*931

3*934 945 946 5*948 958

2*826 DEFINED 770 825
240 287 324 DEFINED 96
155 179 180 261 262 263
298 299 300 301 302 1160

223 277 314 DEFINED 94
202 273 274 275 276 310
313 DEFINED 93
231 272 309 1172

1138 1139 1140 1141 1142 1143
1146 1147 1148 1149 1314
1137
474 2*478 756 2*757 765 2*783
891 892 893 900 901 902

DEFINED 179 180 IBS
DEFINED 1044

442 2*446 714 813 819 829
843 849 2*850 918

426 3*430 814 822 836 837
867 2*868 917 DEFINED 423

DEFINED 1047
DEFINED 1300 1301 1302 1303 1304

19 2*931 2*932 2*933 2*934 3*948
994 995 996 997 998 999

1018 1019 1020 1021
910 913 915 917 918 920
927 929 930 931 932 933

19 948 991 1002 1003 1004
1007 1008 1009 1022 1023 1024

948 953 958
DEFINED 1029

102 186 DEFINED 92
100 171 1163 DEFINED 90
474 2*478 715 815 820 829
844 855 2*856 930



PROGRAM TPPPP 76/7* OPT ~ 1

VARIABLES SN TYPE RELOCATION
14553 NOT 1 INTEGER REFS 457

83B 847
14647 NF INTEGER REFS 2*1306
14366 NGO INTEGER REFS 95
14370 NI INTEGER REFS 112
14623 NJ INTEGER REFS 2*1041
14621 NM INTEGER REFS 2*1035
14367 NMF INTEGER REFS 96
14622 NN INTEGER REFS 2*1038
14360 NP INTEGER REFS 89
14627 NPAGE INTEGER REFS 1207

1258
14365 NSM INTEGER REFS 94
11746 NSTEP INTEGER REFS 117

1216 1217
1224 1226
1233 1234
1242 1243
1250 1251
1266 1267
1274 1275
1282 1283
1290 1291
1309 1310

14364 NT INTEGER REFS 93
1-4357 NTCA INTEGER REFS 88
14373 NTEST INTEGER REFS 117

944 971
1-4362 NTM INTEGER REFS 91
41255 PA REAL ARRAY REFS 13

982 1103
42703 PAC REAL ARRAY REFS 15
14562 PAE REAL REFS 493
32711 PAVG REAL ARRAY REFS 11

1240 DEFINED
57767 PAVGE REAL ARRAY REFS 24

DEFINED 327
14563 PA1 REAL REFS 502

DEFINED 501
14564 PA1E REAL REFS 504
34515 PDA REAL ARRAY REFS 11

729 845
1085 DEFINED

62167 PDAE REAL ARRAY REFS 25
DEFINED 572

34041 PDMD REAL ARRAY REFS 11
490 512

1268 DEFINED
14557 POMDE REAL REFS 466

465 470
14560 P0MD1 REAL REFS 475

501 535
DEFINED 474

14561 PDMDIE REAL REFS 482
481 486

43453 PHD REAL ARRAY REFS 18
42777 PHS REAL ARRAY REFS 18

fTN J2/07/79 10.47.11S PAGE 32

458 3*462 816 823 836 837
873 2*874 929 DEFINED 424

DEFINED 1299
209 1167 DEFINED 95
247 DEFINED 111

DEFINED 1040
DEFINED 1034

105 239 DEFINED 96
DEFINED 1037

99 154 1159 DEFINED 89
1209 1258 1260 DEFINED 1135 1207

104 222 DEFINED 94
1206 1210 1212 1213 1214 1215
1218 1219 1220 1221 1222 1223
1227 1228 1229 1230 1231 1232
1235 1236 1237 1238 1240 1241
1244 1245 1246 1247 1248 1249
1252 1254 1257 1261 1264 1265
1268 1269 1270 1271 1272 1273
1276 1277 1278 1279 1280 1281
1284 1285 1286 1287 1288 1289
1292 1293 1294 1295 1296 1306
1312 DEFINED 70

103 201 DEFINED 93
130 1154 DEFINED 88
938 939 940 941 942 943

1209 1260
101 230 1171 DEFINED 91
491 520 658 659 675 676

1269 DEFINED 490 495 1007 1130
141 DEFINED 127
523 676 DEFINED 492 497

2*329 408 409 410 982 1100
326 406 1002 1130
415 416 982 1120 1240

1017 1130
546 695 696 697
506
549 697 DEFINED 503 508
573 574 588 707 708 728
848 861 862 879 880 982
571 999 1130
574 591 729 982 1124

1021 1130
459 460 461 464 465 489
653 654 669 670 982 1110
458 459 460 468 1004 1130
492 518 670 DEFINED 462 464

476 477 478 480 481 500
536 545 688 689 690
475 476 484
503 539 690 DEFINED 478 480

717 1096 DEFINED 716 717
713 1095 DEFINED 712 713
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VARIABLES SN TYPE RELOCATION

PROGRAM TPPPP 76/76 OPT=l FTN *.5»41A 02/07/79 10.47.11$ PAGE 33

73731 PLOT REAL ARRAY REFS 35 340 341 2*953 2*985
DEFINED 971 972 973 974 975 976 977

979 988 989 991 992
42510 PR REAL ARRAY REFS 15 142 144 146 148 149 150

151 162 163 166 167 168 2*181 194
195 196 197 219 236 248

DEFINED 137 146 148 149 150 151 161
162 165 166 167 168 181 198 206
215 217 227 235 236 244

14645 PRI6 * REAL •UNDEF REFS 1267
14631 PRT1 REAL REFS 1212 1226 1240 1263 DEFINED 1138
14642 PRT10 REAL REFS 1297 DEFINED 1147
14643 PRT11 REAL REFS 1265 DEFINED 1148
14632 PRT2 REAL REFS 1213 1227 1241 DEFINED 1139
14633 PRT3 REAL REFS 1221 1235 1249 DEFINED 1140
14634 PRT4 REAL REFS 1224 1238 1252 1309 DEFINED 1141
14635 PRT5 * REAL DEFINED 1142
14636 PRT6 * REAL DEFINED 1143
16637 PRT7 * REAL DEFINED 1144
14640 PRT8 REAL REFS 1285 DEFINED 1145
14641 RRT9 REAL REFS 1285 DEFINED 1146

-33365 PSM REAL ARRAY REFS 11 427 428 429 432 433 489
490 511 648 649 663 664 982 1101

- ...... 1267 DEFINED 426 427 428 436 1003 1130
16554 PSMDE REAL REFS 434 492 516 664 DEFINED 430 432

— 433 438
14555 P5MD1 REAL REFS 443 444 445 446 448 449 500

501 525 526 545 681 682 683
DEFINED 442 443 444 452

14556 PSHD1E REAL REFS 450 503 527 683 DEFINED 446 448
449 454

44127 PSUCTF REAL ARRAY REFS 18 629 630 DEFINED 628 629
663 RC REAL ARRAY / / REFS 6 117 133 134 135 136 148

157 158 3*161 3*165 175 177 178 181
193 198 204 205 2*206 212 213 215
225 226 3*227 233 234 235 242 243
244 2*326 2*329 332 2*338 341 345 364
367 375 381 382 383 384 385 386
395 2*425 2*426 4*430 2*441 2*442 2*446 2*457

2*458 4*462 2*473 2*474 2*478 556 557 558
559 601 602 603 604 605 606 607
608 609 610 611 612 613 617 618

..... 619 621 622 623 624 2*628 633 634
.. — 635 2*642 649 654 659 664 670 676

682 683 689 690 696 697 704 706
708 2*710 2*711 714 715 718 719 723
726 729 741 742 750 751 753 754
756 757 761 762 764 765 773 779
781 783 785 786 791 797 798 802
803 813 814 815 816 2*829 2*830 2*836

2*837 843 844 846 847 849 850 855
856 867 868 873 874 886 887 2*888

2*889 890 891 2*892 2*893 2*897 2*901 907
2*908 912 2*913 2*917 2*918 919 2*920 924
2*925 2*929 2*930 965 982 989 1156 1161
1165 1169 1173 1200 1202 1212 1220 1226
1234 1248 1264 1265 1266 1273 1274 1275
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PROGRAM TPPPP 76/7'*' OKT = 1

VARIABLES SN TYPE RELOCATION
1277 1278

DtFINED 133
204 205
243 252
259 260
267 268
275 276
283 284
556 558
754 757

1027 1030
1045 1048
1200 1202

14543 PDAE REAL REFS 523
DEFINED 416

35645 RDD REAL ARRAY REFS 12
582 587
748 763
803 844

1084 1280
61037 RODE REAL ARRAY REFS 24

856 874
1019 1130

14523 ROPE REAL REFS 518
14522 ROSE REAL REFS 516
14566 RFDSE * REAL *UNDEF REFS 527
14536 RFPA REAL REFS 416

DEFINED 411
14542 RFPAE REAL REFS 523
14537 RFPA1 REAL REFS 416
14506 RFPD REAL REFS 395

2*512 518
2*613 DEFINED

14520 RFPDE REAL REFS 465
DEFINED 403

14511 RFPD1 REAL REFS 406
14502 RFPS REAL REFS 395

2*511 516
2*610 611

14516 RFPSE REAL REFS 433
14574 RFPSF REAL REFS 2*633
14503 RFPS1 REAL REFS 405
14540 RGPA REAL REFS 416

DEFINED 413
14541 RGPA1 REAL REFS 416
44510 RGPO REAL REFS 395

512 518
606 607

14521 RGPDE REAL REFS 464
DEFINED 404

14507 RGPD1 REAL REFS 406
14504 RGPS REAL REFS 395

511 516
603 604
623 624

14517 RGPSE REAL REFS 432
623 624

TTN A.S*414 02/07/79 10.47.114 PAGE 34

1279 1281 1282 1283 1306 1309
157 158 175 177 178 193
212 225 226 233 234 242
253 254 255 256 257 258
261 262 263 264 265 266
269 270 271 272 273 274
277 278 279 280 281 282
285 286 287 288 381 382
601 617 621 622 742 751
773 779 781 763 1010 1011

1032 1033 1035 1038 1041 1043
1130 1156 1161 1165 1169 1173

549 591 862 880

561 566 568 569 570 571
593 705 706 725 726 747
764 765 766 777 791 802
847 855 856 873 874 982

DEFINED 559 748 777 998 1130
569 572 585 726 791 803
982 1122 1280 DEFINED 567 568

539 585 DEFINED 406
527 579 DEFINED 405

2*520 523 2*546 549 2*588 591

549 591 DEFINED 415
DEFINED 412

403 406 2*460 465 2*476 481
2*536 539 2*582 585 611 612

391
481 518 539 585

DEFINED 394
401 405 2*428 433 2*444 449

2*526 527 2*576 579 2*608 2*609
612 DEFINED 387
449 516 579 DEFINED 401

2*634 2*635 DEFINED 631
DEFINED 388

520 523 546 549 588 591

DEFINED 414
404 406 2*459 464 2*475 480
536 539 568 582 585 605
613 DEFINED 393
480 568 605 606 607

DEFINED 392
402 405 2*427 432 2*443 448
526 527 564 576 579 602
608 609 610 611 612 618

DEFINED 389
448 564 602 603 604 618

DEFINED 402
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PROGRAM TPPPP 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
14S75 RGPSE REAL REFS 633
14505 RGPS1 REAL REFS 405
35171 RSD REAL ARRAY REFS 11

576 581
7*5 760

- 797 798
982 1105

1130
61513 RSDE REAL ARRAY REFS 24

850 868
1020 1130

14433 RTL REAL REFS 361
14440 RTLE REAL REFS 372
14436 RTLP REAL REFS 363
14437 RTLT REAL REFS 363
14434 RTLl REAL REFS 361
14435 RTL2 REAL REFS 362
14447 SO REAL REFS 371
14445 SDP REAL REFS 371

0 SEPR REAL ARRAY LCMC REFS e
362 397

2*446 2*462
676 683
791 798

2*838 850
899 900

1264 1265
1279 1281

DEFINED 289
296 297
304 305

— - • - - • — 312 313
320 321

— 604 605
14446 SK REAL REFS 371
14403 T REAL REFS 141

127710 TEMP REAL ARRAY LCMC REFS 9
256 257
264 265
272 273
280 281
288 DEFINED

130364 TEMPE REAL ARRAY LCMC REFS 9
293 294
301 302
309 310
317 318
325 DEFINED

14374 TIM REAL REFS 117
14524 TSAV * REAL REFS 409
14531 TSAV1 * REAL REFS 410
14463 TSPD * REAL REFS 384
14475 TSPOl * REAL REFS 386
14456 TSPS * REAL REFS 383
14567 TSPSF * REAL REFS 630
14470 TSPS1 * REAL REFS 385
72125 TT REAL ARRAY REFS 33

FTN 4.5+414 02/07/79 10.47.11$ PAGE 35

634 635 DEFINED 632
DEFINED 390

560 562 564 565 570 571
593 703 704 722 723 744
761 762 766 775 785 786
843 846 849 850 867 868

1276 DEFINED 557 745 775 997

565 572 579 723 786 798
982 1123 1276 DEFINED 563 564

362 372 DEFINED 358
DEFINED 363
DEFINED 361
DEFINED 362
DEFINED 359
defined 360
DEFINED 370
DEFINED 368

17 37 2*327 2*347 350 361
398 399 400 405 406 2*430

2*478 563 567 620 664 670
690 697 723 726 729 786
803 819 820 822 823 2*831
856 868 874 895 896 2*898

2*902 1212 1220 1226 1234 1248
1266 1273 1274 1275 1277 1278
1282 1283 1306 1309
290 291 292 293 294 295
298 299 300 301 302 303
306 307 308 309 310 311
314 315 316 317 318 319
322 323 324 325 602 603
606 607 618 623 624

DEFINED 369
142 DEFINED 138 142

34 38 252 253 254 255
258 259 260 261 262 263
266 267 268 269 270 271
274 275 276 277 278 279
282 283 284 265 286 287
248 251

34 38 289 290 291 292
295 296 297 298 299 300
303 304 305 306 307 308
311 312 313 314 315 316
319 320 321 322 323 324
249 251

1209 1260

117 2*337 340 945 979 988
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PROGRAM TPPPP 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
1210 1261

14615 TTR REAL REES 945
R43 944

74*17 VAECL REAL ARRAY REFS 36
75073 VAECLE REAL ARRAY REFS 36
40125 VDD REAL ARRAY REFS 13

DEFINED 561
71451 VDDE REAL ARRAY REFS 32
36775 VDMD REAL ARRAY REFS 12

1006 1130
67645 VDMDE REAL ARRAY REFS 31

1001 1130
126560 VDMD1 REAL ARRAY LCMC REFS 9

DEFINED 477
12T234 VDMD1E REAL ARRAY LCMC REFS 9

14611 VELT REAL REFS 845
14612 VELTE REAL REFS 862
14613 VELT1 REAL REFS 848
14614 VELTIE REAL REFS 880
14525 VFAV REAL REFS 409
14532 VFAV1 PEAL REFS 410
14464 VEPD REAL REFS 384
14513 VEPDE REAL REFS 403
14476 VFPD1 REAL REFS 386
14457 VFPS REAL REFS 383
14512 VFPSE REAL REFS 401
14570 VFPSF REAL REFS 630
14471 VFPS1 REAL REFS 385
14411 VG REAL REFS 159
14527 V6AV REAL REFS 409
14534 VGA VI REAL REFS 410
14466 VGPD REAL REFS 38*
14515 V6PDE REAL REFS 404
14500 VGPD1 REAL REFS 386
14461 V6PS REAL REFS 383
14514 VGPSE REAL REFS 402
14572 VGPSF REAL REFS 630
14473 VGPS1 REAL REFS 385
14425 VG1 • REAL REFS 356
14431 VG2 • REAL REFS 357
14452 VIJ REAL REFS 374
14454 VUG • REAL REFS 374
40601 VPA REAL ARRAY REFS 13

996 1130
70321 VPAE REAL ARRAY REFS 31

1008 1130
125430 VPAl REAL ARRAY LCMC REFS 9

DEFINED 502
126104 VPA1E REAL ARRAY LCMC REFS 9
41731 VPDA REAL ARRAY REFS 13

DEFINED 573
67171 VPDAE REAL ARRAY REFS 31
14406 VPTL REAL REFS 159
14423 VPTL1 REAL REFS 356
14427 VPTL2 REAL REFS 357
37451 VSD REAL ARRAY REFS 12

DEFINED 560

FTN 4.!3*414 02/07/7<y 10.47.111 PAGE 36

DEFINED 45
DEFINED 938 939 940 941 942

1284 DEFINED 619
1284 DEFINED 620
569 982 1083 1191
995 1130 1191
982 1091 DEFINED 569 1013 1130
982 1102 1188 DEFINED 461 469

1188
982 1107 1268 DEFINED 466 471

30 38 1194 1271
485 1194

30 38 1271 DEFINED 482 487
861 862 DEFINED 830 833

DEFINED 831 834
879 880 DEFINED 837 840

DEFINED 838 841
411 415
412 415
391 398 403

DtFINED 398
394 398
387 397 401

DEFINED 397
631
388 397
163 355
413
414
393 400 404

DEFINED 400
392 400
389 399 402

DEFINED 399
632
390 399

375 378

982
1189

1104 1189 DEFINED 491 496

982 1112 1269 DEFINED 493 498

28 38 1195 1272
507 1195

30 38 1272 DEFINED 504 509
574 982 1113 1192

1009 1130 1192
982 1106 DEFINED 574 1000 1130
160 163 164 355 358 364
359
360
565 982 1082 1190
994 1130 1190
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PROGRAM TPPPP 

VARIABLES SN TYPE
70775 VSDE REAL
36321 VSMD REAL

60363 VSMDE REAL

124300 VSMD1 real

124754 VSMD1E REAL
27340 VTRS REAL

36360 VTRSE REAL

45400 VTRSN REAL

14413 VI REAL
52017 NI real

53623 NIE REAL
53147 NL REAL
52473 WO REAL
54277 NOE REAL

-54753 WW REAL
34412 XH8 REAL
14426 XH61 -• REAL
14432 XH6Z « REAL
14407 XHP REAL
14424 XHf-1 • REAL
14430 Xft>2 • REAL
14377 Xl REAL
14441 " XK9 REAL
14410 XX real

14442 T « REAL
42752 2DD REAL
42727 ZDP REAL
73255 TER REAL
42775 ZMF REAL
42714 ZP REAL
42764 Z5M REAL
42757 ZT REAL
42750 ZTM REAL

FILE NAMES MODE
0 INPUT EMT

60 OUTPUT FMT

76/76 OPT = 1

RELOCATION
ARRAY REES
ARRAY REFS

1005
ARRAY REFS

1018
ARRAY LCMC REFS

DEFINED
ARRAY LCMC REFS
ARRAY LCMC REFS

791
1214
1242

767
1176

ARRAY LCMC REFS
2*824
1229

DEFINED
803
823

ARRAY LCMC REFS
1016
REFS

ARRAY REFS
DEFINED

ARRAY REFS
ARRAY REFS
ARRAY REFS
ARRAY REFS
ARRAY REFS

REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
2*384
REFS

ARRAY REFS
ARRAY REFS
ARRAY REFS
ARRAY REFS
ARRAY REFS
ARRAY REFS
ARRAY REFS
ARRAY REFS

READS 78
WRITES 395

1215 1216
1224 1225
1233 1234
1242 1243

32 
12

1130
24

1130
9

44S
9
B

798
1215
1243

76B

B
1177
1230
786
806
824

8
1017

161
22

366
22
22
22
22
22

159
356
357 
159
356
357 
122 
364

2*159
2*385

364
16
16
33 
17 
16 
16 
16 
16

965
1217
1226
1235
1244

FTN 4. 5*414 02/07/79 io.47.ns PAGE 37

982 1087 DEFINED 565 1012 1130
982 1111 1187 DEFINED 429 437

1187
982 1121 1267 DEFINED 434 439

28 38 1193 1270
453 1193

28 38 1270 DEFINED 450 455
20 37 2*767 2*768 771 786

803 2*817 2*818 826 1176 1213
1216 1227 1228 1229 1230 1241
1244 DEFINED 761 762 764 765

813 814 BIS 816 817 818

20 37 2*796 2*807 2*808 2*821
1213 1214 1215 1216 1227 1228
1241 1242 1243 1244
789 791 794 796 798 801
808 810 819 820 821 822

1177
13 37 1010 1011 1014 1015

1035 1038 1041 DEFINED 771 826
165 181 DEFINED 160 164
364 366 373 377 1114

982 1117 DEFINED 373 1014 1130
1116 DEFINED 377
376 377 1115 DEFINED 375 376
982 1118 DEFINED 378 1015 1130
982 1119 DEFINED 1016 1130
163 355

163 355

defined 121
369 371

2*163 2*355 2*356 2*357 2*374 2*383
2*386 2*409 2*410 2*630

DEFINED 102
178 DEFINED 100
124 DEFINED 124
243 DEFINED 105
158 DEFINED 99
226 DEFINED 104
205 DEFINED 103
234 DEFINED 101

1209 1210 1211 1212 1213 1214
1218 1219 1220 1221 1222 1223
1227 1228 1229 1230 1231 1232
1236 1237 1238 1239 1240 1241
1245 1246 1247 1248 1249 1250
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PROGRAM TPROP 7«S/7* OPT = 1

FILE NAMES MODE
12S1 1252 1260
1267 1268 1269
1276 1277 1278
1285 1286 1287
1294 1295 1296

160 TAPE1
100 TAPE10
140 TAPE11 UNFMT WRITES 962 READS
200 TAPE41
220 TAPE42
240 TAPE43
260 TAPE44
300 TAPE45
320 TAPE46
340 TAPE47
360 TAPE48
400 TAPE49
420 TAPE50
440 TAPES!
460 TAPE52
500 TAPE53
540 TAPE54
560 TAPE55
600 TAPE56
620 TAPES?
640 TAPE58
660 TAPE59

60 TAPE6
700 TAPE60

20 TAPE? MOT I ON 76 87
40 TAPES FMT READS 88 89

96 97 99
113 MOTION 77

520 TAPE8B FREE WRITES 82 MOTION
120 TAPER

VARIABLES USED AS FILE NAMES» SEE ABOVE

EXTERNALS TYPE ARCS 1REFERENCES
ALOG REAL 1 LIBRARY 215
BUFFERl 4 1051 1052 1053

1060 1061 1062
1069 1070 1071
1078 1079 1080
1093 1094

BUFFER2 6 1082 1083 1084
1098 1099 1100
1107 1108 1109
1116 1117 1118
1125 1126 1127

EXP REAL 1 LIBRARY 144
FLOW 11 364
INDATA 9 117
SATUR 9 383 384 385
SECOND 1 1136
SORT REAL 1 LIBRARY 327 347 350

492 503 516
579 585 591

FTN 4« 5*4 14 02/07/79 10.47.11$ PAGE 38

1261 1262 1263 1264 1265 1266
1270 1271 1272 1273 1274 1275
1279 1280 1281 1282 1283 1284
1288 1289 1290 1291 1292 1293
1297 1306 1309 1310

1130 MOTION 981 1129

90 91 92 93 94 95
100
86
83

101 102 103 104 105

1054 1055 1056 1057 1058 1059
1063 1064 1065 1066 1067 1068
1072 1073 1074 1075 1076 1077
1081 1086 1088 1089 1090 1092

1085 1087 1091 1095 1096 1097
1101 1102 1103 1104 1105 1106
1110 1111 1112 1113 1114 1115
1119
1128

1120 1121 1122 1123 1124

386 409 410 630

363 373 430 446 462 478
518 523 527 539 549 572
598 664 670 676 683 690
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PROGRAM TPPPP 76/76 OPT = 1

EXTERNALS TYPE ARGS REFERENCES
697 723 
791 796 
850 856 
913 920

SRSORT 9 159 163
UNIT REAL 1 986

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS REAL 1 INTRIN 145

415
AMAX1 REAL 0 INTRIN 162

537
601

AMIN1 REAL 0 INTRIN 515
597

STATEMENT LABELS DEF LINE REFERENCES
771 1 80 1315

11756 4 fmt 79 78
♦201 5 744 741
4206 6 747 744
♦213 7 750 747
♦327 B 774 772
♦333 9 776 774

0 10 1200 1199
♦337 11 778 776
♦221 12 753 750
♦3^S 13 760 778
2244 15 340 336

0 16 1202 1201
0 17 250 247

2253 16 343 335
-2255 19 344 339 342
-------- o 20 INACTIVE 120

2274 22 350 346
2302 23 351 349

- 4227 30 756 753
♦235 31 759 756
♦353 32 782 760
♦361 33 784 782

« 50 771 770
3 52 826 825

1303 100 FMT 1316 1209 1260
13454 102 FMT 1320 1210
13466 103 FMT 1323 1261
13473 104 FMT 1324 1211 1262
13477 106 FMT 1325 1212 1226
13504 106 FMT 1326 1213 1227
13513 109 FMT 1328 1214 1228
13520 110 FMT 1329 1216 1230
13532 112 FMT 1331 1217 1231
13542 113 FMT 1333 1218 1232
13547 114 FMT 1334 1219 1233
13554 115 FMT 1335 1223 1237
13561 116 FMT 1336 1220 1234
13566 116 FMT 1337 1221 1235
13575 119 FMT 1339 1222 1236

726
798
862
925
355

329
3*948

166
547
615 
522
616

1240
1241
1242
1244
1245
1246
1247 
1251
1248
1249
1250

39FTN 4•5*414 02/07/79 10.47.Hi PAGE

729 761 762 764 765 786
803 808 821 824 831 838
868 874 880 898 902 908

356 357 374

397
3*953

398 399 400 405 406

381 382 408 514 521 529
556 558 577 583 589 596
617 621 622 629 637
530 538 548 578 584 590
638

420139



PROGRAM TC-PPP 76/76 OPT = 1

STATEMENT LABELS DEF LINE REFERENCES
13602 122 FMT NO REFS 1340
13607 124 FMT 1341 1309
13616 126 FMT 1343 1310
13623 128 FMT 1344 1224 1238 1252
13632 129 FMT 1346 1225
13641 130 FMT 1348 1239
13651 132 FMT 1350 1263
13655 134 FMT 1351 1264
13662 136 FMT NO PEFS 1352
13667 138 FMT 1353 1265
13677 140 FMT 1355 1266
13704 142 FMT NO REFS 1356
13711 144 FMT NO REFS 1357
13730 151 FMT 1360 1267
13742 152 FMT 1363 1268 1271
13747 153 FMT 1364 1269 1272 1276
13763 154 FMT 1367 1273
13775 155 FMT 1370 1274 1278 1282
14002 156 FMT 1371 1275 1279 1283
14007 158 FMT 1372 1277
14017 160 FMT 1374 1281
14027 162 FMT 1376 1285
14041 163 FMT 1379 1286 1289 1292
14056 164 FMT 1382 1287 1290 1293
14046 165 FMT 1380 1291
14071 166 FMT 1385 1288
13525 168 FMT 1330 1215 1229 1243
12137 171 FMT 106 88 89 90
12141 179 FMT 107 99
12143 180 FMT 108 100
12145 162 FMT 109 101 102 103
12154 195 FMT 114 113

0 200 115 112
12072 201 FMT 98 97

1624 203 217 214
1630 204 218 216

0 205 953 952
5306 206 952 946

13754 220 FMT 1365 1270
14062 226 FMT 1383 1294
5125 299 910 907
5130 300 911 909
5144 301 916 914
5164 302 922 919
5167 303 923 921
5322 304 956 945

0 305 950 947
5332 306 960 951 955

0 307 959 957
5200 308 927 924
5203 309 928 926
1231 370 138 147

0 383 143 140
1271 395 148 145
1316 396 152 130 132 134
5141 397 915 912
1422 400 177 174

FTtJ 02/07/79 10.47.1;$ PAGE 40

1280 1284

1295
1296

91 92 93 94 95 96

104 105

135
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PROGRAM TPPPP 76/76 OPT =1

STATEMENT LABELS DEF LINE REFERENCES
1425 401 178 176
1376 445 169 154 156
1457 505 183 171 173
1551 525 199 18b 188
1577 550 207 201 203
1640 575 220 209 211
1667 600 228 222 224
4451 601 801 797
4454 602 802 800
4473 603 806 802
4476 604 807 805
4512 605 810 807
4515 606 811 809
1713 625 237 230 232
1735 650 245 239 241

0 700 980 978
0 701 970 969
0 702 992 990
0 720 1157 1154
0 722 1161 1159
0 723 1165 1163
0 729 1169 1167
0 737 1173 1171

3656 750 645 640 642
0 760 1203 1152

10553 762 1314 1311
0 801 INACTIVE 732
0 802 961 120

6316 804 1206 1255
7445 806 1256 1253
7446 808 1257 1313
2670 885 452 441

0 900 INACTIVE 987 3*986
0 901 1177 1175

--------  o 902 1181 1179
O 904 1185 1183
a ' 1000 616 614

2620 1003 436 425
2623 1004 440 435
2746 1005 468 457
2751 1006 472 467
3036 1007 495 489
3041 1008 499 494
3666 1009 651 648
3670 1010 652 650
3677 1011 656 653
3701 1012 657 655
3710 1013 661 658
3712 1014 662 660
3726 1015 667 663
3731 1016 668 666
3745 1017 673 669
3750 1018 674 672
3764 1019 679 675
3767 1020 680 678
4400 1021 789 785
4403 1022 790 786

FTN 4.5*414 02/07/79 10.47.11$ PAGE 41
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PROGRAM TPPPP 76/76 OPT-1

STATEMENT LABELS
0 1023 INACTIVE

4422 1024
4677 1025
4702 1026
4720 1027
4723 1028
4737 1029
4742 1030
2674 1031
3015 1032
3021 1033
3056 1034
3062 1035
3176 1036
3202 1037
3223 1038
3227 1039
3254 1040
3260 1041
3301 1046
3313 1047
3332 1048
3444 1049
3654 1052
3657 1053
4061 1054
4070 1055
4077 1056
4141 1057
4154 1058
4167 1059
4254 1060
4273 1061
4310 1062
4614 1063
4616 1064
5053 1065
5037 1066
5074 1067
5114 1068
4005 1070
4010 1071
4026 1072
4031 1073
4047 1074
4052 1075
4635 1100
4637 1102
4760 1104
4763 1106
5001 1108
5004 1110
5020 1112
5023 1114

0 1200 
0 1210 
0 1500

DEF LINE REFERENCEb
794
795
853
854
859
860
865
866 
456 

4 84 
488 
506 
510 
532 
534 
542 
544
552 
554 
566 
570 
575 
599 
643 
646 
705 
707 
709 
725 
728 
731 
763 
766 
769 
833 
835 
894 
890 
899 
903 
686 
688 
693 
695 
699 
701 
640 
842 
871 
672
877
878
883
884 
438 
515

1050

793
849
852
855
858
861
864
451
473
483
500
505
525
531
535
541
545
551
562
566
570
594
641
644
703
705
707
722
725
728
760
763
766
829
832
892
888
897
901
681
685
688
692
695
698
836
839
867
870
873
876
879
882
636
513
993

02/07/79 10.47.111 PAGE 42
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PROGRAM TPPPP 76/76 OPT=l FTN 4.6*414 02/07/79 10.47.11$ PAGE 43

STATEMENT LABELS DEF LINE REFERENCES
0 1501 1028 1026
0 1502 1031 1029
0 1503 1036 1034
0 1504 1039 1037
0 1505 1042 1040
0 1506 1046 1044
0 1507 10*9 1047
0 1572 1308 1298

13716 1575 FMT 1358 1297
1372* 1580 FMT 1359 1306
12157 2958 FMT NO REFS 380
12171 3178 Fmt 396 395

0 3180 967 96*
12200 3181 FMT 966 965

0 3500 601 600
6315 *300 1205 11*9
6100 7*95 1137 131*

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
1163 200 * I 112 115 118 EXT REFS
1176 802 * KK 120 961 *1378 EXT REFS NOT INNER
1211 396 * I 130 152 1108 EXT REFS NOT INNER
12*2 383 JA 1*0 1*3 58 INSTACK
1322 **5 * 1 15* 169 578 EXT REFS
1*10 505 I 171 183 508 OPT
1*73 525 I 186 199 578 OPT
1562 550 I 201 207 168 OPT
1602 575 * I 209 220 *18 EXT REFS
1652 600 I 222 228 168 OPT
1700 625 I 230 237 1*8 OPT
172* 650 1 239 2*5 128 INSTACK
17*6 17 -U 2*7 250 *8 INSTACK
3100 1210 IK 513 515 58 INSTACK
3*51 3500 IK 600 601 *8 INSTACK
35*5 1000 IK 61* 616 58 INSTACK
3635 1200 IK 636 638 58 INSTACK
♦315 50 KKK 770 771 *8 INSTACK
♦571 52 KKK 825 826 *8 INSTACK
5276 305 J 9*7 950 78 INSTACK
5311 205 J 952 953 108 INSTACK
5327 307 I 957 959 28 INSTACK
5336 3160 * J 96* 967 128 EXT REFS
5352 701 I 969 970 28 INSTACK
5367 700 I 978 980 38 INSTACK
5*15- 702 I 990 992 *8 INSTACK
5623 1500 • JK 993 1050 2128 NOT INNER
5515 1501 JM 1026 1028 28 INSTACK
5530 1502 N 1029 1031 28 INSTACK
5551 1563 NM 103* 1036 28 INSTACK
556* 150* NN 1037 1039 28 INSTACK
5577 1505 NJ 10*0 10*2 28 INSTACK
5615 1506 MD 10** 10*6 28 INSTACK
5630 1507 ME 10*7 10*9 28 INSTACK
6123 760 * J 1152 1203 1728 NOT INNER
6130 720 I 115* 1157 68 INSTACK
61** 722 I 1159 1161 58 INSTACK
6157 723 I 1163 1165 58 INSTACK

420143



PROGRAM TPPPP 76/76 GPT=1

LOOPS LABEL INDEX FROM--TO LENGTH PROPERTIES
6172 729 I 1167 1169 5B INSTACK
6205 737 I 1171 1173 5B INSTACK
6220 901 I 1175 1177 4B INSTACK
6232 902 I 1179 1181 4B INSTACK
6244 904 I 1183 1185 4B INSTACK
6276 10 I 1 199 1200 3R instack
6307 16 I 1201 1202 3B instack
6333 « J 1210 1210 78 EXT REFS
6351 • J 1212 1212 12B EXT REFS
6370 e J 1213 1213 12B EXT REFS
6407 » J 1214 1214 12B EXT REFS
6426 • J 1215 1215 12B EXT REFS
6445 « J 1216 1216 128 EXT REFS
6464 » J 1217 1217 12B EXT REFS
6503 • J 1218 1218 12B EXT REFS
6522 • J 1219 1219 12B EXT REFS
6541 « J 1220 1220 126 EXT REFS
6560 » J 1221 1221 11B EXT REFS
6576 * J 1222 1222 118 EXT REFS
6614 « J 1223 1223 1 IB EXT REFS
6632 « J 1224 1224 10B EXT REFS
6651 • J 1226 1226 12B EXT REFS
6670 • J 1227 1227 128 EXT REFS
6707 « J 1226 1228 12B EXT REFS
6726 * J 1229 1229 12B EXT REFS
6745 * J 1230 1230 12B EXT REFS
6764 * J 1231 1231 12B EXT REFS
7003 • J 1232 1232 12B EXT REFS
7022 • J 1233 1233 12B EXT REFS
7041 • J 1234 1234 12B EXT REFS
7060 • J 1235 1235 1 IB EXT REFS
7076 • J 1236 1236 1 IB EXT REFS
7114 • J 1237 1237 11B EXT REFS
7132 • J 1238 1236 10B EXT REFS
7151 « J 1240 1240 10B EXT REFS
7166 • J 1241 1241 12B EXT REFS
7205 • J 1242 124^ 12B EXT REFS
7224 « J 1243 1243 12B EXT REFS
7243 • J 1244 1244 12B EXT REFS
7262 « J 1245 1245 12B EXT REFS
7301 * J 1246 1246 12B EXT REFS
7320 • J 1247 1247 12B EXT REFS
7337 • J 1248 1246 12B EXT REFS
7356 • J 1249 1249 1 IB EXT REFS
7374 • J 1250 1250 1 IB EXT REFS
7412 * J 1251 1251 118 EXT REFS
7430 • J 1252 1252 10B EXT REFS
7463 • J 1261 1261 78 EXT REFS
7503 « J 1264 1264 12B EXT REFS
7522 » J 1265 1265 12B EXT REFS
7541 • J 1266 1266 12B EXT REFS
7560 • J 1267 1267 10B EXT REFS
7575 « J 1268 1266 10B EXT REFS
7612 « J 1269 1269 10B EXT REFS
7627 « J 1270 1270 1 IB EXT REFS
7645 * J 1271 1271 1 1 B EXT REFS
7663 » J 1272 1272 11B EXT REFS

FTN 0P/07/79 10.47.IIS PAGE 44
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PROGRAM TPPPP 76/76 OPT=l

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
7701 « J 1273 1273 12B EXT REFS
7720 J 1274 1274 12B EXT REFS
7737 * J 1275 1275 12B EXT REFS
7756 # J 1276 1276 10B EXT REFS
7773 • J 1277 1277 12B EXT REFS

10012 « J 1278 1278 12B EXT REFS
10031 • J 1279 1279 12B EXT REFS
10050 • J 1280 1280 10B EXT REFS
10065 « J 1281 1281 12B EXT REFS
1010* « J 1282 1282 12B EXT REFS
10123 « J 1283 1283 12B EXT REFS
101*2 • J 128* 1284 108 EXT REFS
10157 « J 1285 1285 12B EXT REFS
10176 « J 1286 1286 12B EXT REFS
10215 * J 1287 1287 12B EXT REFS
1023* • J 1288 1288 12B EXT REFS
10253 • J 1289 1289 12B EXT REFS
10272 * J 1290 1290 128 EXT REFS
10311 • J 1291 1291 12B EXT REFS
10330 * J 1292 1292 12B EXT REFS
103*7 « J 1293 1293 12B EXT REFS
10366 * J 129* 129* 12B EXT REFS
10*05 * J 1295 1295 12B EXT REFS
10*2* • J 1296 1296 128 EXT REFS
10**2 1572 • JI 1298 1308 52B EXT REFS
10*76 • 1306 1306 12B EXT REFS
10517 • J 1309 1309 12S EXT REFS
10536 • J 1310 1310 10B EXT REFS

COMMON BLOCKS LENGTH
.......... ................/ / 12*38

LCMC *5600 LCM

STATISTICS
■PROGRAM LENGTH 7*662B 3115*
BUFFER LENGTH 72 IB *65
SCM BLANK COMMON LENGTH 30226B 12*38
LCM LABELED COMMON LENGTH 1310*0B *5600

FTN 4.5»A14 02/07/79 10.47.US PAGE *5

NOT INNER
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SUBROUTINE FLO* 76/76 ORT=l fTN 6.5*414 02/07/79 10.47.DS PAGE

1 SUBROUTINE FLOW<DP*P.T.D*00«VPTL*I.W,XK9*Y.FA) FLOW 2
3020 REAL K.K1.K2.K3.K4.K9 FLOW 3
3021 REAL K8 FLOW 4
3025 IFIDP.LT. 0.) DP=-DP FLOW 5

5 3030 IF(I.EQ.2) GO TO 3070 FLOW 6
3040 V=VPTL FLOW 7
3050 Y=l. FLOW 8
3060 GO TO 3090 FLOW 9
3070 V=VPTD <P* T1 FLOW 10

10 3080 Y*l.-(.41*.35*((D0/0)**4.))*DP/«1.26*P) FLOW 11
3090 CALL VISC(P*T«I*VIS> FLOW 12
3100 FA = .998721 * 1.78502E-5 * T * 2.39695E-9 * T * T FLOW 13
3110 8=00/0 FLOW 14
3120 K9=.6 FLOW 15

15 K=.6 FLOW 16
. 3150 K1=0. FLOW 17

K2=0. FLOW 18
F3=0. FLOW 19
K4=0. FLOW 20

20 3160 Kl=1.5993*.007/D)*1.364*.076/ID*«.5))«CB**4.) FLOW 21
3170 IFU.07*.5/D-B).LE..0) GO TO 3190 FLOW 22
3180 K2=.4*((1.6-1./D)**5.)*U.07*.5/D-B)**2.5) FLOW 23
3190 IF((.5—B).LE..0) 60 TO 3210 FLOW 24
3200 *3=-(.009*.034/D>«((.5-B)**1.5) FLOW 25

25 3210 IF ((B-.7)UX..0> 60 TO 3230 FLOW 26
3220 K4=(65./(0*0)*3.)* <(B—,7)**2.5) FLOW 27
3230 A=DO* <830.-5000.*B*9000.*B*e-4200.*B*B*B*530./SORT (*() > FLOW 28
3240 RO = 1,£6*00/15. FLOW 29
3242 K8=(K1*K2*K3*K4)/U.*A/RO) FLOW 30

30 3244 W = 359. * K9 • DO * DO * FA * Y * SORT(27.673 * DP/V) FLOW 31
3246 R = 15,28 * W / (VIS * DO) FLOW 32

3248 IF(R.LT.1000.) RslOOO. FLOW 33
3250 «=KB*(1.*A/H) FLOW 34
3260 IF((ABSIK—K9)).LT..0001)G0 TO 3290 FLOW 35

35 3270 K9=K FLOW 36
XR9*K9 FLOW 37

3280 60 TO 3244 FLOW 38
3290 XK9=K9 FLOW 39

RETURN FLOW 40
40 3295 END FLOW 41

SYMBOLIC REFERENCE MAP <R=2>

ENTRY POINTS DEF LINE REFERENCES
3 FLOW 1 39 40

VARIABLES SN TYPE RELOCATION
261 A REAL REFS 29 33 DEFINED 27
260 B REAL REFS 20 21 22 23 24

6*27 DEFINED 13
0 D REAL F.P. REFS 10 13 2*20 21 2*22

DEFINED 1
0 DO REAL F.P. REFS 10 13 27 28 2*30

25

24

31

26

2*26
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SUBROUTINE FLOW 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
DEFINED

0 DP REAL F.P. REFS
0 FA REAL F.P. REFS
0 I INTEGER F.P. REFS

2*7 K REAL REFS
250 K1 REAL REFS
251 K2 REAL REFS
252 K3 REAL REFS
253 K* REAL REFS
255 K8 REAL REFS
25* K9 REAL REFS

DEFINED
0 P REAL F.P. REFS

263 R REAL REFS
262 RO REAL REFS

0 T REAL F.P. REFS
256 V REAL REFS
257 VIS REAL REFS

0 VPTL REAL F.P. REFS
0 W REAL F.P. REFS
0 XK9 REAL F.P. DEFINED
0 r REAL F.P. REFS

EXTERNALS TYPE ARGS REFERENCES
SORT REAL 1 LIBRARY 27 30
vise * 11
VPTD REAL 2 9

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS REAL 1 INTRIN 3*

STATENENT LABELS DEF LINE REFERENCES
0 3025 INACTIVE *
0 3030 INACTIVE 5

. —- p 30*0 INACTIVE 6
0 3050 INACTIVE 7
0 3060 INACTIVE 8

15 3070 9 5
0 3080 INACTIVE 10

32 3090 11 8
0 3100 INACTIVE 12
0 3110 INACTIVE 13

- p 3120 INACTIVE 1*
0 3150 INACTIVE 16
0 3160 INACTIVE 20
0 31T0 INACTIVE 21
0 3180 INACTIVE 22

75 3190 23 21
— 0 3200 INACTIVE 2*

105 3210 25 23
0 3220 INACTIVE 26

-115 3230 27 25
— p 32*0 INACTIVE 28

0 32*2 INACTIVE 29
137 32** 30 37

0 32*6 INACTIVE 31
0 32*8 INACTIVE 32

FTN *.5**1* 02/07/79 10.47.111 page

10 30 DEFINED 1 *
DEFINED 1 12

11 DEFINED 1
27 3* 35 DEFINED 15
29 DEFINED 16 20
29 DEFINED 17 22
29 DEFINED 18 2*
29 DEFINED 19 26
33 DEFINED 29
30 3* 36 38
35
10 11 DEFINED 1
33 DEFINED 31 32

DEFINED 28
11 3*12 DEFINED 1

DEFINED 6 9
31

DEFINED 1
DEFINED 1 30

36 38
DEFINED 1 7 10
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SUBROUTINE FLOW 76/7* OF>T=I

STATEMENT LABELS DEF LINE REFERENCES
0 3250 INACTIVE 33
0 3260 INACTIVE 34
e 3270 INACTIVE 35
0 3260 INACTIVE 37

166 3290 38 34
0 3295 INACTIVE 40

STATISTICS
PROGRAM LENGTH 264B 180

FTN 4«5*414 02/07/79 10.47.IIS RAGE 3
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SUBROUTINE 0UFFER1 76/76 OPT=l FTN 4.5,414 02/07/79 10.47,

1 SUBROUTINE BUFFER1(J.MJ.M.ITS) BUFFER1 2
COMMON X(75)«Y(9,40).7(40,300) BUFFER1 3
DIMENSION 0(350) BUFFER1 4
COMMON IPA.IPB.IPC MJ78191 32

5 D(1)=X(J) BUFFER1 5
DO 10 1=2,7 BUFFER1 6
D(I)=Y(I-1,MJ) BUFFER1 7

10 CONTINUE BUFFER1 8
IT=ITS*7 BUFFER1 9

10 DO 20 N=B,IT BUFFER1 10
D(N)=2 <M,N-7> BUFFER1 11

20 CONTINUE BUFFER1 12
BUFFEROUT (IPB » 0) (DU>,DIIT>> MJ78191 33
IF(UNIT(IP6)) 1000,1000,1000 MJ78191 34

IS 1000 CONTINUE BUFFER1 IS
IF(M.NE.5) GO TO 2100 BUFFER1 16
BACKSPACE IPB MJ7B191 35
BUFFERIN (IPB.O) (O(l).D(IT)) MJ78191 36
IF(UNIT(IPB)) 2101,2101,2101 MJ78191 37

20 2101 WRITE <6,906) (D(I>,I=8.IT> BUFFER1 20
906 FORMAT(3X,10F10.3) BUFFER1 21

2100 CONTINUE BUFFER1 22
RETURN BUFFER1 23
END BUFFER1 24

PAGE 1

CARO NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

14 I 1000 THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.
19 I 2101 THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.

SYMBOLIC REFERENCE MAP <R=2>

ENTRY'"POINTS 
3 BUFFER!

DEF LINE 
1

REFERENCES
23

VARIABLES SN TYPE RELOCATION
107 D REAL ARRAY REFS 3 2*13 20 DEFINED 5

2*18
^04 1 INTEGER REFS 2*7 * 20 DEFINED 6 20

30223 IRA INTEGER / / REFS 4
30226 IPB INTEGER / / REFS 4 14 19 I/O REFS 13
30225 IPC INTEGER / / REFS 4

DEFINED105 IT INTEGER REFS 10 13 18 20
-O ITS INTEGER F.P. REFS 9 DEFINED 1
-0 J INTEGER F.P. REFS 5 DEFINED 1
0 M INTEGER F.P. REFS 11 16 DEFINED 1
0 MJ INTEGER F.P. REFS 7 DEFINED 1

106 N INTEGER REFS 2*11 DEFINED 10
0 X REAL ARRAY / ✓ REFS 2 5

113 Y REAL ARRAY / / REFS 2 7

IT

9
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SUBBOUTINE BUFFEP1 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
663 Z REAL ARRAY / / REFS

FILE NAMES MODE
TAPE6 FMT VRITES 20
VARIABLES USED AS FILE NAMES. SEE ABOVE

EXTERNALS TYPE ARGS REFERENCES
UNIT REAL 1 14 19

STATEMENT LABELS DEF LINE REFERENCES
0 10 B 6
0 20 12 10

100 906 FMT 21 20
0 1000 INACTIVE 15 3*14

60 2100 22 16
0 2101 INACTIVE 20 3*19

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
IS 10 I 6 6 3B INSTACK
30 20 N 10 12 3B INSTACK

COMMON BLOCKS LENGTH
/ / 12438

STATISTICS
PROGRAM LENGTH 64SB 421
SCM BLANK COMMON LENGTH 302266 1243B

FTN 4.5*414 02/07/79 10.47.US PAGE 2

42Q150



SUBROUTINE BUFFER? 76/76 OPT=I FTN 02/07/79 10.47.US RASE 1

1 SUBROUTINE BUFFER2( XX*YY»2Z»JJ.KK.ITS)
DIMENSION DD1350),XX(1),YY(1.1).22(1) 
COMMON SR(12435).IPA.IPB*IPC 
DD(D=XX(JJ)

5 DO 10 1=2,7
DD(1>*VY<I-1»KK)

10 CONTINUE 
IT=ITS*7 
DO 20 N=B»IT

10 DD<N)=ZZ(N-7)
20 CONTINUE

BUFFEROUT(IPB.OI (00(11,00(ITU 
IF(UNIT(IPB>1 1001*1001*1001 

1001 CONTINUE
15 RETURN

END

BUFFER2 
BUFFER2 
MJ78191 
BUFFER2 
BUFFER2 
BUFFER2 
BUFFER2 
BUFFER? 
BUFFER? 
BUFFER? 10
BUFFER? 11
MJ7B191 39
MJ78191 40
BUFFER? 14
BUFFER? 15
BUFFER? 16

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

13 I 1001 THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.

SYMBOLIC REFERENCE MAP (R=?l

- -ENTRY POINTS DEF LINE REFERENCES 
3 BUFFER? 1 IS

VARIABLES SN TYPE RELOCATION
51 so REAL ARRAY REFS 2 2*12 DEFINED 4
4« I INTEGER REFS 2*6 DEFINED 5

30223 IPA INTEGER / ✓ REFS 3
30224 IPB INTEGER / / REFS 3 13 I/O REFS 12
30225 IPC INTEGER / ✓ REFS 3

e47 IT INTEGER REFS 9 12 DEFINED
9 ITS INTEGER F.P. REFS B DEFINED 1
0 Jj INTEGER F.P. REFS 4 defined 1

—0 KK INTEGER F.P. REFS 6 DEFINED 1
50 N INTEGER REFS 2*10 DEFINED 9

0 SP REAL ARRAY / / REFS 3
XX REAL ARRAY F.P. REFS 2 4 DEFINED i

0 YY REAL ARRAY F.P. REFS 2 6 DEFINED i
• o ZZ REAL ARRAY F.P. REFS 2 10 DEFINED i

VARIABLES USED AS FILE NAMES* SEE ABOVE

EXTERNALS TYPE ARGS REFERENCES
UNIT REAL 1 13

STATEMENT LABELS 
0 10 
0 20 
0 1001 INACTIVE

DEF LINE 
7 

11 
14

REFERENCES
5
9

3*13
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SUBROUTINE BUFFER? 7t>/7fc OPT=l

LOOPS
15
26

LABEL
10
20

INDEX
I
N

FROM-TO
5 7
9 11

LENGTH
3B
2B

PROPERTIES
INSTACK
INSTACK

COMMON BLOCKS 
✓ /

LENGTH
12*36

STATISTICS
PROGRAM LENGTH
SCM BLANK COMMON LENGTH

6076
30226B

391
12*36

FTN 4.S**]* 0?/07/79 10.47.1U PAGE 2
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SUBROUTINE VISC 76/76 OPT=l PAGE 1FTN 02/07/79 10.*7.US

1

5

10

15

20

25

30

SUBROUTINE VISC <P«T«I.VIS>
7020 IF (I.EQ.2) GO TO 7180 
C VISCOSITY OF HATER 

7040 IF(T.GT.570.) 60 TO 7120
7050 TC=(T ♦ *59.67)/l#8 
7060 0 = 1.0*67*(TC-305.)
7070 DP5AT=0.0689 *75 729*(P-PSATT(T))

70B0 01 = 1. * (OPSAT • 0.IE -06)
7090 T1=1./UC-1*P.I
7100 VIS=2*I.908 831E-6*2*1•** <10.**(2*7.8*71*01))
7110 60 TO 7160

7120 OP = P - PSATT1T)
7130 OVIS“l.E-7*(—.06*5 877*6.53 379E-**DP-1.06573E-7*OP*DP)
7135 PSUM*5.281*5*EXP«-.153669*<705.*7-T))
71*0 VlSL*l.E-6* <195.57*—27.816*ALOG(T)-PSUN)
7150 VIS^llS 826* 575*(V1S1.*DVIS>
7160 60 TO 7310
C VISCOSITY OF STEAH 
7M0 T0*<T**59.67)/1.8-273.15
7190 R*1/(VPTD<P.T)*62.*279 606)
7200 V1*.*07*TC*80»*
7711 VD2»—R* <1858.—5«90*TC)
7220 V03*353.*R*676.5*R*R*102.1*R*R*R
7230 IF (TC.LT.300.) 60 TO 7270 
72*8 IF tTC.6T.375.) 60 TO 7290 
7250 VTSV*V1*.5*(V02*VD3)
7260 60 TO 7300
7270 VISV*V1*VD2 
7280 60 TO 7300
7290 VISV*V1*V03 
7300 VI5*2*1.908 B31E-6*VISV
7310 CONTINUE 
7320 RETURN 

END

VISC
VISC
VISC
VISC
VISC
VISC
VISC
VISC
VISC 10
vise 11 
VISC 12 
VISC 13
visc 1*
VISC 15 
VISC 16 
VISC 17 
VISC 18 
VISC 19 
VISC 20 
VISC 21 
VISC 22 
VISC 23 
VISC 2* 
VISC 25 
VISC 26 
VISC 27 
VISC 28 
VISC 29 
VISC 30 
VISC 31 
VISC 32 
VISC 33 
VISC 3* 
VISC 35

SYMBOLIC REFERENCE MAP (R*2>

ENTRY POINTS DEF LINE REFERENCES
3 VISC 1 33

VARIABLES SN TYPE RELOCATION
205 OP REAL
202 OPSAT REAL
206 OVIS REAL

0 1 INTEGER F.P.
201 0 * REAL
203 01 REAL

0 P REAL F.P.
207 PSUM REAL
212 R REAL

0 T REAL F.P.

200 TC REAL

REFS 3*13 DEFINED 12
REFS 8 DEFINED 7
REFS 16 DEFINED 13
REFS 2 DEFINED 1

DEFINED 6
REFS 10 DEFINED 8
REFS 7 12 20
REFS 15 DEFINED 1*
REFS 22 6*23 DEFINED
REFS * 5 7

20 DEFINED 1
REFS 6 9 21

DEFINED 1

20
12 1* 15 19

22 2* 25
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SUBROUTINE VISC 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
DEFINED 5

211 TO * REAL DEFINED 19
204 71 REAL REFS 10
214 VD2 REAL REFS 26
215 VD3 REAL REFS 26

0 VIS REAL F.P. DEFINED 1
210 VISL REAL REFS 16
216 VISV REAL REFS 31
213 VI REAL REFS 26

EXTERNALS TYPE AR6S REFERENCES
AL06 REAL 1 LIBRARY lb
EXP REAL 1 LIBRARY 14
PSATT REAL 1 7 12
VPTD REAL 2 20

STATEMENT LABELS DEE LINE REFERENCES
0 7020 INACTIVE 2

11 7040 INACTIVE 4
« 7050 INACTIVE 5
0 7060 INACTIVE 6
• 7070 INACTIVE 7
0 7060 INACTIVE 6
0 7090 INACTIVE 9
• noo INACTIVE 10
« 7110 INACTIVE 11

34 7120 12 4
0 7130 INACTIVE 13
0 7135 INACTIVE 14

- « 7140 INACTIVE 15
0 7150 INACTIVE 16

63 7160 17 11
64 7100 19 2

S 7190 INACTIVE 20
0 7200 INACTIVE 21
0 7220 INACTIVE 23
0 7230 INACTIVE 24
0 7240 INACTIVE 25
0 7250 INACTIVE 26
0 7260 INACTIVE 27

120 7270 26 24
0 7260 INACTIVE 29

123 7290 30 25
125 7300 31 27
127 7310 32 17

0 7320 INACTIVE 33
0 7711 INACTIVE 22

TATISTICS
PROGRAM LENGTH 217B 143

FTN 4.5*414 02/07/79 io.47.11$

DEFINED 9
26 DEFINED 22
30 DEFINED 23
10 16 31

DEFINED 15
DEFINED 26 26

26 30 DEFINED
30
21

PAGE 2
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SUBROUTINE INOATA 76/76 OPT=l FTN *.5*414 02/07/79 10.47.

1 SUBROUTINE INDATA IRC*NPNT»NSTEP«DAT*DATA«NTEST*T*TIMtAREA) INDATA 2
DIMENSION XR(IOO) .T(300) ,ITP(5) *RTP<5> .NUSEOOO) .RC (40,300) INDATA 3
DIMENSION DATA(26,40)«ZER(300) INDATA 4
COMMON SP(12435),IPA,IPB,IPC MJ7B191 41

5 DATA NREC*DT,JACK/26,.05*0/ INDATA 5
6

READ(1,*)NTEST,N1,N2,JACK INDATA 7
IF(EOF(1)) 1,2 MJ78191 42

1 STOP 11211 MJ7B191 43
10 2 CONTINUE MJ78191 44

PRINT *»NTEST,N1,N2,JACK INDATA 8
500 FORMAT(3X,*TEST INPUTS*,417) INDATA 9

TF(JACK.GT.O) PRINT 100,JACK INDATA 10
100 FORMAT(6X100(1H*)/ INDATA 11

15 16X40(1H*),*TEST CASE *,I5,5X40(1M*)/ INDATA 12
26X100(1H*>) INDATA 13
IF(JACK.EQ.O) NPNT * N1 INDATA 14
TF(JACK.EQ.O) NSTEP * N2 INDATA 15
IF(JACK.EO.O) READd,* ) (T (N) ,N*1 ,NPNT) INOATA 16

20 TF(JACK.EQ.O) READ(7 ) DAT,IRUN.SFREQ,NREC,BOT.SST INOATA 17
WRITE(6,102)NSTEP,NPNT,(T(N),N*1,NPNT) INOATA 18

102 FORMAT(1H1// INOATA 19
1®X*TW0—PHASE FLOW PUMP PERFORMANCE STUDY - TRANSIENT*// INOATA 20
26X*TIME STEP INTERVAL FOR PRINTOUT * *,I3// INOATA 21

25 36X*NUMBER OF DATA POINTS *,I3// INDATA 22
46X*TIME STEPS FOR DATA EVALUATION (SECONDS)*//(2X,18F7.2)) INDATA 23

WRITE(6,101> NREC.SFREQ INOATA 24
101 FORMAT(6X*NREC>*,15,4 X*SFREQ** «F8.2) INOATA 25

DT*SFREQ INOATA 26
30 XNREC*NREC INOATA 27

ETIME*XNREC/DT INDATA 28
DT*1./DT INDATA 29
NREC*NREC*100 INOATA 30

22 CALL STEPS(NPNT,OT,T,NUSE,OATA,JACK) INDATA 31
35 DO 80 1*1,40 INDATA 32

K*0 INDATA 33
N*1 INDATA 34
MT*100 INDATA 35

52 K*K«100 INDATA 36
40 IF(K,6T.NREC)M1*NREC*100-K INOATA 37

IF(K.6T.NREC)K=NREC INDATA 38
IF(M1.LE.O)60 TO 80 INOATA 39
IF(JACK.6T.0) 60 TO 74 INDATA 40
NEAD(7)(XR(M>,M*1,H1) INDATA 41

45 IF(EOF(7)) 90, 54 INDATA 42
90 -STOP 77776 INOATA 43
54 IF(NUSE(N).6T,K)60 TO 66 INOATA 44

DO 70 M*1«M1 INDATA 45
IF(NUSE(N).NE«(M*K-M1))60 TO 70 INDATA 46

50 IF(I.EQ.l) 60 TO 10 INDATA 47
RC(I-1,N)*XR(M) INDATA 48
60 TO 15 INDATA 49

W ZER(N)=XR(M) INDATA 50
15 CONTINUE INDATA 51

55 IF(JACK.6T.0) INOATA 52
SWRITE(6,104)I-1,N,RC(I-1,N) INDATA 53

104 FORMAT(6X*RC(*,I2,*,*,I2,*) * *,E15.6> INDATA 54

PAGE 1
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SUBROUTINE INDATA 76/7fi OPT=l

60

65

70

N=N-*1
IF(N.GT.NPNT»60 TO 72 

70 CONTINUE
60 TO 62 

7* DO 76 Jsl.26 
76 XRtJ)=DATA(J»I)

SO TO 64
66 IFIK.EO.NREOGO TO 80

GO TO 62 
72 N=NPNT*1

NUSE(N1=1000000 
60 TO 66 

80 CONTINUE
RETURN 
END

SYMBOLIC REFERENCE NAP (R=2>

ENTRY POINTS DEF LINE REFERENCES 
3 INOATA I 71

VARIABLES SN TYPE RELOCATION
• AREA REAL •UNUSED F.P. DEFINED 1

37* BDT * REAL
0 DAT REAL
0 DATA REAL ARRAY

224 DT REAL
377 ETIME * REAL
*00 I INTEGER

30223 IPA INTEGER
3022* IPB INTEGER
30225 IPC INTEGER

372 IRUN * INTEGER
551 ITP INTEGER •UNDEF
*0* J INTEGER
225 JACK INTEGER

*01 K INTEGER

*03 H INTEGER
*02 Ml INTEGER
371 N INTEGER

0 NPNT INTEGER

223 NREC INTEGER

0 NSTEP INTEGER
0 NTE5T INTEGER

563 NUSE INTEGER ARRAY
367 N1 INTEGER
370 N2 INTEGER

DEFINED 20
F.P. DEFINED 1
F.P. REFS 3

REFS 31
DEFINED 31

REFS 50
/ / REFS *
/ ✓ REFS
/ / REFS

DEFINED 20
REFS 2
REFS 2*63
REFS 11

*3 55
REFS 39

DEFINED 36
REFS 4*
REFS 42
REFS 19

58 59
67

F.P. REFS 19
DEFINED 1

REFS 27
DEFINED 5

F.P. REFS 21
F.P, REFS 11

REFS 2
REFS 11
REFS 11

FTN 4.5*414 02/07/79 10.47.1 IS PAGE 2

INOATA 55
INDATA 56
INOATA 57
INDATA 56
INDATA 59
INDATA 60
INOATA 61
INDATA 62
INDATA 63
INDATA 64
INDATA 65
INDATA 66
INDATA 67
INOATA 68
INDATA 69

20
34 63 DEFINED 1
32 34 DEFINED 5 29 32

51 2*55 63 DEFINED 35

DEFINED 62
2*13 17 18 19 20 34

DEFINED 5 7
2*40 *1 *7 *9 65

39 *1
*9 51 53 DEFINED ** *8
4* *8 *9 DEFINED 38 40
21 *7 *9 51 53 2*55
68 DEFINED 19 21 37 58

2*21 3* 59 67
17
30 33 2**0 2**1 65
20 33

DEFINED 1 18
DEFINED 1 7

3* *7 *9 DEFINED 68
17 DEFINED 7
18 DEFINED 7
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SUBROUTINE INDATA 76/76 OPT = 1 FTN 4*5*414 02/07/79 10.47.11$ PAGE

VARIABLES SN TYPE RELOCATION
0 RC REAL ARRAY F .P. REFS 2 55 DEFINED 1 51

556 RTP REAL •UNDEF REFS 2
373 SFREQ REAL REFS 27 29 DEFINED 20

0 SP REAL ARRAY / / REFS 4
375 SST * BEAL DEFINED 20

0 T REAL ARRAY F.P. REFS 2 21 34 DEFINED 1
0 TIM REAL •UNUSED F.P. DEFINED 1

376 XNREC REAL REFS 31 DEFINED 30
405 XR REAL ARRAY REFS 2 51 53 DEFINED 44

1237 ZER REAL ARRAY REFS 3 DEFINED 53

rILE NAMES MODE
OUTPUT MIXED WRITES 11 13
TAPE1 FREE READS 7 19
TAPE6 FMT WRITES 21 27 55
TAPE? UNFMT READS 20 44

19

63

EXTERNALS
EOF
STEPS

TYPE
REAL

ARGS
1
6

REFERENCES
8

34

fATEMENT LABELS DEF LINE REFERENCES
0 1 INACTIVE 9 8

24 2 10 8
141 10 53 50
144 15 54 52

0 22 INACTIVE 34
101 62 39 61 66
124 64 47 45 64
174 66 65 47 69
160 70 60 48 49
177 72 67 59
163 74 62 43

0 76 63 62
203 BO 70 35 42

90 INACTIVE 46 45
253 100 FMT 14 13
337 101 FMT 28 27
305 102 FMT 22 21
356 104 FMT 57 55
243 500 FMT NO REFS 12

LOOPS LABEL 
.76 80
130 70
170 76

COMMON "BLOCKS 
/ /

INDEX
* 1 
• M

J

LENGTH 
12438

FROM-TO 
35 70 
48 60 
62 63

LENGTH
1108
338

3B

PROPERTIES
EXT REFS 
EXT REFS

NOT INNER 
EXITS

INSTACK

STATISTICS
PROGRAM LENGTH 1743B 995
SCM BLANK COMMON LENGTH 30226B 12438
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SUBROUTINE STEPS 7*/76 OPT=l FTN 4

1 SUBROUTINE STEPS<NRNT.DT.T«NUSE«0ATA»JAC*O
DIMENSION T(300> *NUSE <300).DATA(26.401

C............................................................................. ................................ ...................................
DO 60 N=i.NPNT

5 IF(N.EO.I) KP=TIJ>/DT*1
IE(N.6T.l) «P = (TIN) - T(N-1))/DT . .S
IF(KP.LE.O) WRITE <6.100)DT

100 FORMAT(2X*SOMETHIN6 IS NOT KOSHER HERE*/
S2X*DT = **F10.5>

10 IF(KP.LE.O) STOP 55555
HUSE(N) = KP 
IF(N.EO.l) 60 TO 60
NUSE(N) = NUSE(N) . NUSE(N-I)

60 CONTINUE
15 IF(UACK.6T.D)

SREAO(7.*)([DATA(I,J),1=1,26).U*l.40)
WRITE(6.106)(NUSE(N).N=1,NPNT)

106 FORMAT(/6X*REC0RD COUNT FOR DATA EVALUATION*//(2016)) 
IF(JACK.EQ.O) RETURN

20 DO 62 J=1.40
62 WRITEI6.102I(DATA<I,J),1*1,26)

102 FORMAT(6X13F9.3)
RETURN
END

SYMBOLIC REFERENCE MAP (R*2)

ENTRY POINTS DEF LINE REFERENCES
3 STEPS 1 19 23

VARIABLES SN TYPE RELOCATION
0 DATA REAL ARRAY F.P. REFS 2 21
0 DT REAL F.P. REFS 5 6

1*1 I INTEGER REFS 15 21
1*2 J INTEGER REFS 15 21

0 JACK INTEGER F.P. REFS 15 19
140 KP INTEGER REFS 7 10
137 N INTEGER REFS 5 3*6

DEFINED 4 17
0 NPNT INTEGER F.P. REFS 4 17
0 NUSE INTEGER ARRAY F.P. REFS 2 2*13
0 T REAL ARRAY F.P. REFS 2 5

FILE NAMES MODE
TAPE6 FMT WRITES 7 17 21
TAPE? FREE READS 15

STATEMENT LABELS DEF LINE REFERENCES
46 60 14 4 12

0 62 21 20
102 100 FMT B 7
133 102 FMT 22 21
121 106 FMT IB 17

02/07/79 PAGE 110.47.US

STEPS 2
STEPS 3
STEPS 4
STEPS 5
STEPS 6
STEPS 7
STEPS 6
STEPS 9
STEPS 10
STEPS 11
STEPS 12
STEPS 13
STEPS 14
STEPS 15
STEPS 16
STEPS 17
STEPS 18
STEPS 19
STEPS 20
STEPS 21
STEPS 22
STEPS 23
STEPS 24
STEPS 25

DEFINED 1 15
7 DEFINED 1

DEFINED 15 21
DEFINED 15 20
DEFINED 1

11 DEFINED 5 6
11 12 3*13 17

DEFINED 1
17 DEFINED 1 11
2*6 DEFINED 1
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SUBROUTINE STEPS 76/76 OPT-1

LOOPS
17
64

LABEL INDEX
60 * N
62 * J

FROM-TO
4 14

20 21

LENGTH
32B
118

PROPERTIES
EXT REFS 
EXT REFS

STATISTICS
PROGRAM LENGTH 163B IIS

FTN 02/07/79 10.47.US PAGE 2
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Appendix 4.2D

Transient Data Reduction Program Job Control Cards

To execute the transient data reduction program and to produce hard copy print 
out and microfiche, the following job control cards are required. All entries 
start in Column 1. Note that compilation of the program source file will pro­
duce a listing of the same.

Job Card 
(Example)

NLMCJ00,STMFZ,T40,SP,SN.

Account Card 
(Example)

ACCOUNT ($11099485000000000000000065701400PMPTEST
M. JAC0B485$)

Transient Data 
Reduction Program 
Source Deck

ATTACH(0LDPL,TDRFWD3UPD,ID=JAC0B)

Update Old
Source Deck

UPDATE(F,S=TEMP,C=0)

Rewind the 
file TEMP

REWIND(TEMP)

Update the 
new file TEMP

UPDATE(F,N,W,I=TEMP)

Rewind the 
file C0MPILE

REWIND(C0MPILE)

Compile updated 
routines

FTN(I=C0MPILE,0PT=1,R=2)

Return the file 
C0MPILE to
System

RETURN(C0MPILE)

Rewind new 
binary decks

REWIND(LG0)

Attach binary 
file of steam 
property routine

ATTACH(STMPRP,NUOO9485STEAMPR0PERTIES)

Preset the 
core to zero

LSDET(Preset=ZER0)

Load binary 
files, STMPRP 
and LG0

L0AD(STMPRP,LG0)
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Make absolute 
file of the transient 
data red. progr. and 
the steam property 
routine

N0G0(NEW)

Attach time 
step schedule 
file

ATTACH(TAPE1,PFN,ID=JAC0B)*

Attach conversion 
constant data file

ATTACH(TAPE8,PFN,ID=JAC0B)*

Stage magnetic 
tape containing 
raw data info

STAGE(TAPE7,NT,VSN=... ,Id=QUINNH099451 ,PRE)**

Execute transient 
data reduction progr.

NEW(PL=1000000)

Attach absolute 
file of program 
for combining data 
from various output 
files

ATTACH(SLZN,C0MBFIL78241 ABS,ID=JAC0B)

Execute the above 
program with TAPE 88 
as the input file

SLZN(TAPE88)

Catalog plot 
data file on 
system

CATAL0G(TAPE99,PFN,ID=JAC0B)*

Rewind output REWIND(0UTPUT)

Copy output to 
microfi1m

C0PYBF(0UTPUT,FILMPL,1O)

Rewind output REWIND(0UTPUT)

Suppress hardcopy 
printout

C0PYBF.

7/8/9

Program update Program Update Cards (If needed)
7/8/9

Manual data 
input

Transient Data Red. Progr. Input Cards
7/8/9
6/7/S/9

*PFN refers to permanent file name under which file is stored on the CDC7600 
system.

**VSN refers to volume serial number of the magnetic tape.
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Appendix 4.2E 

TSTEP Computer Program

To generate the time step schedule file containing desired time steps for 

processing the raw test data, the TSTEP computer program is employed. The main 

input parameters to this program are: the number of major time periods into

which the time segment employed for the particular execution of TDR is to be 

divided, the time step sizes to be used in each time period, the end of each 

time period, and the Initial value of the time segment employed for the particu­

lar execution of the TDR program. As many sets of these parameter values must 

be input for as many number of executions of the TDR program in a particular 

computer run. Note that for each execution of TDR, only 299 data points for a 

particular blowdown parameter can be processed and each execution of the TDR 

program employs a distinct time segment of the transient. From this information 

the program computes the time values at which digitized raw data will be proces­

sed. Subsequently, this information is stored in a data file on the CDC7600 

system for later use in processing the raw data.

Within the program, the number of data points to be processed in each time 

period of a particular time segment of the transient is calculated as

TPj-<EVETj-i>'sV^2-3---

TP, = [(ET-STRTIM)/4t,]+l

where j refers to time periods

TP is the number of data points to be processed in each time 

period of the particular time segment 

ET is the end time of each time period, sec, and 

At is the time step size for each time period, sec.

STRTIM is the initial value of the time segment.

In order to obtain proper integer data point count, TP is converted to NTP as: 

NTP • = TPi + 0.1
J u
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The serial numbers of data points to be processed at the beginning of each time 

period are employed as indexes for computing the time values at which digitized 

raw data will be processed for each period and are calculated as:

NTj = NTj., + NTPj.,, i ■ 2,3...

NT, = 1

Finally, the time values for data evaluation in each time segment of a transient 

are obtained as:

Ti = Ti-i = Atj» 1 = 2,3,...; j = 1,2,3,...

T1 = STRTIM

where i refers to the time values, and 

j refers to the time periods.

The output of the program contains, for each time segment, the test number, 

number of data points to be processed, printout frequency for reduced transient 

data, number of time periods and corresponding time step sizes, end times of 

time period, number of data points in each time period, and the time values at 

which data is to be processed.

The description of the job control cards necessary for generating the time step 

schedule file using the TSTEP program and a listing of this program follow.

uob Control Cards for TSTEP Program

All entries start in Column 1, unless otherwise noted.

Job Card

Acc't Card

Attach Absolute 
File of TSTEP 
Program

Execute TSTEP 
program

NLMCJ00,STMFZ,T30,P40,SP.

ACC0UNT($11099485000000000000000065701400PMPTESTM.JAC0B485$) 

ATTACH(TSTEP,TIMESTEP1109948577200ABS,ID=JAC0B)

TSTEP.
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Catalog time CATAL0G(TAPE1,PFN,ID=JAC0B)*
step schedule 
information on 
the system

7/8/9
Input Data Deck (See Below)
7/8/9
6/7/S/9

Input Data Deck

The input to the TSTEP program consists of the cards described below. For 

convenience, the format-free mode is employed to enter input data on these 

cards. That is, input values are entered on the card starting with the first 

column and separated by commas or blanks. The set of two cards described below 

must be input for each time segment of the transient for which the TDR program 

is to be executed. Note that more than one time segement and consequently, 

more than one execution of the TDR program during a data reduction computer run 

will be necessary if more than 299 data points for each blowdown parameter are 

to be processed. The last set of two cards in the input deck should contain 

zero values to stop execution of the TSTEP program.

Card 1

Variable

NTEST

N2

JACK

NS

Description

Test Number (Integer)

Number of calculation steps between 
edits for the particular execution 
of TDR (Integer)

=0, initiate processing of raw 
transient data

/0, will not process raw transient 
data (Integer)

Number of time periods to be considered 
in the time segment employed for the 
particular execution of TDR (Integer)

Card 2

Variable Description

DELT(I),I=1,NS Time step size of each time period,
sec (Floating Point Constants)

*PFN refers to permanent file name
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ET(I),I=1,NS End time of each time period, sec 
(Floating Point Constant)

STRTIM Initial value of the time segment
employed for the particular execution 
of TDR program (Floating Point Constants)

4.2E-4



1

5

10

15

20

25

30

35

40

45

50

55

PROGRAM TSTfcP 76/76 OPT = l f TN 4.5*414 02/07/79 14.48.04$

PROGRAM TSTEP(INPUT.1 APEb=INPUT.OUTPUT.TAPE6=OUTPUT.TAPE 1) TSTEP 2
DIMENSION T(400).DELT(10).NT(11).NTP(IO).ETl10).TP<10) TSTEP 3
REWIND 1 TSTEP 4

C READING INPUT VALUES - TEST NUMBER. PRINT- TSTEP s
C OUT FREOUENCT » INDEX FOR INITIT ATING DATA PROCESSING, AND NUMBER OF TSTEP 6
C TIME INTERVALS TSTEP 7

1001 READ(5.*) NTEST,N2.JACK.NS TSTEP 8
IF(NTEST.EO.O) GO TO 1002 TSTEP 9
MS=NS*1 TSTEP 10

c TSTEP 11
C READING INPUT VALUES - TIME STEP SIZES AND END TIME OF TIME INTERVALS TSTEP 12
C TSTEP 13

READ(5,*) (BELT(I),1=1.NS), (ET(I>.1*1»NS>, STRTIM TSTEP 14
IF(DELT(1).EO.O.O) GO TO 1002 TSTEP 15
N1 = 0 TSTEP 16
DO 20 J=1.NS TSTEP 17
IF(J.EO.l) GO TO 21 TSTEP 18
TP(J)=(ET(J)—ET(J—1))/DELT(J) TSTEP 19
GO TO 22 TSTEP 20

21 TP(J)=(ET(J)-STRTIM)/DELT(J)*l TSTEP 21
22 NTP < J)=TP(J)♦0.1 TSTEP 22

N1=N1*NTP(J) TSTEP 23
20 CONTINUE TSTEP 24

NPNT=N1 TSTEP 25
WRITE(1.®) NTEST,N1.N2.JACK TSTEP 26
NT <11 = 1 TSTEP 27
DO 30 JP=2,MS TSTEP 26
NT(JP)=NTP(JP-1)*NT(JP—1) TSTEP 29

30 CONTINUE TSTEP 30
Till=STRTIM TSTEP 31
DO 100 1=1,NS TSTEP 32
m=NT(I) TSTEP 33
W2=NT(1*1>-l TSTEP 34
IF (Ml .EO. 1) Ml=2 TSTEP 35
DO 200 J=M1,M2 TSTEP 36
T(J)=T(J-l)*DELT(I) TSTEP 37

200 CONTINUE TSTEP 38
100 CONTINUE TSTEP 39

WRITE(1,*) (T(N), N=1,NPNT) TSTEP 40
WRITE(6,401) TSTEP 41

401 FORMAT(1H1//) TSTEP 42
WRITE(6,1000) NTEST,NPNT,N2,NS TSTEP 43

1000 FORMAT(1H1//, TSTEP 44
16X,*C—E/EPRI TWO-PHASE PUMP PERFORMANCE PROGRAM - TRANSIENT TEST N TSTEP 45
20. 4,14///, TSTEP 46
36X,*TOTAL NUMBER OF DATA POINTS TO BE PROCESSED3*,14///, TSTEP 47
46X,‘PRINTOUT FREOUENCT FOR REDUCED DATA3 *»I3///, TSTEP 46
56X,‘NUMBER OF TIME PERIODS CONSIDERED3 *,I3///> TSTEP 49

WRITE(6,300) (DELT <I),1 = 1,NS) TSTEP 50
300 FORMAT(6X,‘TIME STEP SIZES FOR TIME PERIODS (SECONDS) 3 ‘.10F10.4/ TSTEP 51

A//) TSTEP 52
WRITE(6,301)(ET(I),1=1,NS) TSTEP 53

301 FORMAT(6X,‘END TIMES OF TIME PERIODS (SECONDS) 3 * , 10F10.4///) TSTEP 54
WRITE(6,3021(NTP(l),1=1,NS) TSTEP 55

302 FORMAT(6X,‘NUMBER OF DATA POINTS IN VARIOUS TIME PERIODS 3 *,1014/ TSTEP 56
A//) TSTEP S7

WRITE(6,303) (T(I),I31»NPNT) TSTEP 58

PAGE 1
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PROGPAM TSTFP 76/7^ 0P7=1 fTM 0P/07/79 14.48.04S PAGE 2

303 FORMAT<6X,*TIME VALDES AT WHICH DATA IS TO HF PROCESSED (SECONDS) TSTEP 50
A*/(2X,lflf7.2>i TSTEP 60

GO TO 1001 TSTEP 61
1002 STOP IS TSTEP 62

END TSTEP 63

CATO NR. SEVERITY DETAILS DIAGNOSIS OF PPOPLEM

50 I 72 CD 50 TOTAL RECORD LENGTH IS GREATER THAN 137 CHARACTERS. IT MAY EXCEED THE I/O DEVICE CAPACITY.
53 I 65 CD 53 TOTAL RECORD LENGTH IS GREATER THAN 137 CHARACTERS. 17 MAY EXCEED THE I/O DEVICE CAPACITY.

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
70 TSTEP 1

VARIABLES SN TYPE RELOCATION
1252 DELT REAL ARRAY REFS

DEFINED
1311 ET REAL ARRAY REFS
421 I INTEGER REFS

57
424 J INTEGER REFS

DEFINED
416 JACK INTEGER REFS
426 JP INTEGER REFS
420 MS INTEGER REFS
427 Ml INTEGER REFS
430 M2 INTEGER REFS
431 N INTEGER REFS
425 NPNT INTEGER REFS
417 NS INTEGER REFS

54
1264 NT INTEGER ARRAY REFS
414 NTEST INTEGER REFS

1277 NTP INTEGER ARRAY REFS
423 N1 INTEGER REFS
415 N2 INTEGER REFS
422 STRTIM REAL REFS
432 T REAL ARRAY REFS

1323 TP REAL ARRAY REFS

FILE NATOS MODE
0 INPUT

20 OUTPUT
40 TAPE1 FREE WRITES 25

0 TAPES FREE READS 7
20 TAPE6 FMT WRITES 40

2 14 18 20 36 49
13

2 2*18 20 52 DEFINED 13
2*13 32 33 36 49 52 54

DEFINED 2*13 31 49 52 54 57
17 4*16 3*20 2*21 22 2*36
16 35
25 DEFINED 7

3*28 DEFINED 27
27 DEFINED 9
34 35 DEFINED 32 34
35 DEFINED 33
39 DEFINED 39
39 42 57 DEFINED 24

9 2*13 16 31 42 49 52
defined 7

2 28 32 33 DEFINED 26 28
8 25 42 DEFINED 7
2 22 28 54 DEFINED 21

22 24 25 DEFINED 15 22
25 42 DEFINED 7
20 30 DEFINED 13

2 36 39 57 DEFINED 30 36
2 21 DEFINED 18 20

39 MOTION 3
13
42 49 52 54 57

420302



PROGRAM TSTEP 76/76 OPT=l FTN 4.5*414 02/07/79 14.48.04$ PAGE 3

STATEMENT LABELS DEF LINE REFERENCES
0 20 23 16

121 21 20 17
124 22 21 19

0 30 29 27
0 100 38 31
0 200 37 35

336 300 FMT 50 49
352 301 FMT 53 52
365 302 FMT 55 54
401 303 FMT 58 57
270 401 FMT 41 40
301 1000 FMT 43 42

73 1001 7 60
234 1002 61 8 14

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
115 20 J 16 23 14B OPT
141 30 JP 27 29 3B INSTACK
150 100 * I 31 38 220
163 200 J 35 37 36 INSTACK

STATISTICS
PROGRAM LENGTH 1256B 686
BUFFER LENGTH 61B

NOT INNER
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SUBROUTINE- SATUR 76/76 OPT=l FTN A.S»414 02/07/79 10.51.39$ PAGE 1

1 SUBROUTINE SATUR <P»T«VF »HF *SF.VG.HG.SG.K) SATUR 2
C THIS ROUTINE CALCULATES THE SATURATION PROPERTIES GIVEN1 EITHER SATUR 3
c SATURATION PRESSURE <K=1> OR TEMPERATURE (K=2> OR BOTH <K=3). SATUR 4
c SATUR 5

5 c SATUR 6
GO TO (10.20.30),K SATUR 7

c DETERMINE SAT. TEMP. SATUR B
10 T = TSL(P) SATUR 9

GO TO 30 SATUR 10
10 c DETERMINE SAT. PRESSURE. SATUR 11

20 Tl = T SATUR 12
P = PSL(Tl) SATUR 13

c CHECK LOCATION OF POINT - S.R. 1 AND 2 OR S.R. 3 AND 4 SATUR 14
30 IF (T .LE. 662.0) GO TO 40 SATUR 15

15 c SUBREGION 3 AND 4 EQUATIONS WILL BE USED TO CALC. SAT. PROPERTIES. SATUR 16
VF = VPTF3(P»T) SATUR 17
HF=HVT3(VF »T) SATUR 16
SF » S3E(DMY) SATUR 19
V6 = VPTG3(P»T) SATUR 20

20 HG=HVT3(VG.T) SATUR 21
SG = S3E(DMY) SATUR 22
RETURN SATUR 23

c SATUR 24
c SUBREGION 1 AND 2 EQUATIONS WILL BE USED TO CALC. SAT. PROPERTIES. SATUR 25

25 40 VF = VPT1(P.T) SATUR 26
HF = HIE(DMY) SATUR 27
SF = SIE(DMY) SATUR 26
VG = VPT2(P*T) SATUR 29
HG = H2E(DMY) SATUR 30

30 SG = S2EIDMY) SATUR 31
RETURN SATUR 32
END SATUR 33

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

61 AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED 60 TO STATEMENT.

SYMBOLIC REFERENCE MAP (R=2>

ENTRY POINTS DEF LINE REFERENCES
3 SATUR 1 22 31

VARIABLES SN TYPE RELOCATION
133 DMY REAL REFS 18 21 26

0 HF REAL F.P. DEFINED 1 17 26
0 HG REAL F.P. DEFINED 1 20 29
0 K INTEGER F.P. REFS 6 DEFINED 1
0 P REAL F.P. REFS 6 16 19

DEFINED 1 12
0 SF REAL F.P. DEFINED 1 18 27

424001



SUBROUTINE SATUR 7*/7<S OHT-1

VARIABLES SN TYPE RELOCATION
0 SG REAL F.P. DEFINED 1
0 T REAL F.P. REFS 11

28 DEFINED
132 Tl REAL REFS 12

0 VF REAL F.P. REFS 17
0 VG REAL f .P. REFS 20

EXTERNALS TYPE ARGS REFERENCES
HVT3 REAL 2 17 20
HIE REAL 1 26
H2E REAL 1 29
PSL REAL 1 12
SIE REAL 1 27
52E REAL 1 30
S3E REAL 1 16 21
TSL REAL 1 B
VPTF3 REAL 2 16
VPTG3 REAL 2 19
VPT1 REAL 2 25
VPT2 REAL 2 28

STATEMENT LABELS DEF LINE REFERENCES
15 10 a 6
22 20 11 6
26 30 14 6 9
63 40 25 14

STATISTICS
PROGRAM LENGTH 134B

FTN 4.5*414 02/07/79 10.51.39$ PAGE 2

21 30
14 16 17 19 20 25

1 a
DEFINED ii
DEFINED i 16 25
DEFINED i 19 2B

424002
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BLOCK DATA BLKDA7. 76/76 0^7=1 F7N 4.b*Al* 02/07/79 10.51.39»

5BB42.BB51»B652/-8.8475 358 04E-02.*5.958051609E-01»-5.1593033 73E-1/. 
6BB53»BB61»BB62/*2.075021122E-011 *1.190610271E-01<~9.867174132E~2/« 
7BB71.BB72,BB81/*1.683998B03E-01.-5.80943e001£-02.-6.552390126E-3/. 
8BB82.BB90.BB91/*5.710216649E-04.*1.936587558E-*02»-1.388522425E*3/. 
9BB92«BB93.BBV4/«4.126607219E♦03^—6.508211677E»03»■•5.745984054E*3/* 
ABB95.BB96. B00/-2.693088365E»03»*5.235718623E*02«^7.633333333E-1/. 
B 661. B71. 681/♦A.00607394BE—01.♦8.636081627E—02.—8.532322921E—l/* 
C B82 /♦3.460208861E—01 /

C21.
C24,

BO D C40, C41,
E C60, C61,
E C63, C64,
-6 C71, C72,
« C74, C75,

85 I C77, C78
C

DATA D30,
1 D32. D33,
2 040, 041,

90 3 D43, 044,
4 D51» D52

DATA COO, C01/—6.83990000OE*OO,-1.722604200E-02 /♦
1 C02. C03. C04/-7.771750390E*00»*4.204607520E*00,-2.7680703BO£*0/,
2 COS, C06, C07/*2.10419707OE*00,-1.146495880E*00,*2.23138065OE-l/,
3 COB. C09,C010/«1.162503630E-01,-8.209005440E-02«*1.941292390E-2/* 
4C0n.C012. Cl1/—1.694705760E-03,—4.311577033E^OO,*7.086360850E-l/» 
5 C12. C13. C14/,1.236794550E*01,-1.203890040E*01.*5.404374220E*0/,

CIS, C16, C17/—9.936650430E—01.♦6,275231820E—02»—7.747430160E*0/, 
C22, C23/—4.298850920E*00,*4.314305380E*01.—1.416193130E*!/. 
C25, C26/^4.041724590E*00.*1.555463260E*00,—1.665689350E*0/, 

C27, C28, C31/*3.248811580E-01•♦2.936553250E»01,*7.948418420E—6/, 
C32. C33, C34/.8.088597470E,D1,-8.361533800E*01,,3.586365170E«1/, 
C35. C36, C37/*7.518959540E*00,—1.261606400E*01»*1.097174620E«0/» 
C38. C39,C310/*2.121454920E*00,—5.465295660E-01,*8.3287S4130£*0/, 

C50/*2.759717760E-06t—5.090739850E—04,42.106363320E*2/,

C76/42.357096220E*03»—1.462335698E*04,44.542916630E*4/-, 
/—7.053556432E* 04,*4.3B1571428E* 04 /

D31/-1.717616747E400,*3.526389875E400 /»
D34/-2.690B99373E*00,*9.070982605E-01,-1.138791156E-1/. 
042/41»301023613E*00,-2.642777743£400,*1.996765362E40/, 

D43. 044, D50/-6.661557013E-01,48.270B60S89E-02,*3.426663535E-4/, 
/—1.236521258E—03,*1.155018309E—03 /

100

DATA ALPMAO.ALPHAl/0.,D./
DATA PCA, VCA/*3.208234740E*03,45.077852870E-02

PV010,
All,
TC,

PW0T/*3.014634510E*01,*2.587358190E-02 
P1/44.260321140E400,42.398216830E403

PWN.
P5MAX, P3M1N, 
V3MAX, THIN,

PMAX 
V3MIN 

TMAX 
T1MAX, T2MINTSMAX,

T3MIN, 73HAX, HMIN 
HMAX, MSMAX,H4HAX 
SPIN, 5MAX, S3MIN 

S4MAX

705.47 , 
3208.3 ,

0.143, 
705.5 .
636.0 ,

/♦1860.0,
/ -0.1 ,
/ 1.065

0.0
2002.78

25.0 , 1600.0
682.0 , -200.0 

1124.45, -1.0 
1205.0, ,906.1

3.0 , 0.804

16000.0
0.0207/,

/,
/,

TCA/1165.14 /, 
T2A/ 459.67 /. 
Tl/ 662.0 /,

/,

/,
/,
/,
/

DATA AL0/♦1.574373327E♦1/, AL1/-3.41706197BE41/,
1 AL2/4l«931380707E*l/»AL2T2/*3.B6276141E+1/

END

BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA
BLKDATA

59
60 
61 
62
63
64
65
66 
67 
66
69
70
71
72
73
74
75
76
77
78
79 
BO 
81 
82
83
84
85
86
87
88
89
90
91
92
93
94

95
96
97
98
99 

100 
101 
102
103
104
105
106
107
108 
109
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BLOCK DATA BLKDAT 76/7ft OPT = l

variables SN TYPE RELOCATION
14 BB32 REAL CONST 2 REFS 11
15 BB41 PEAL C0NST2 REFS 11
16 BB42 REAL C0N5T2 REFS 11
17 BB51 REAL C0NST2 REFS 11
20 BB52 REAL C0NST2 REFS 11
21 BB53 REAL C0NST2 REFS 11
22 BB61 REAL C0NST2 REFS 11
23 BB62 REAL CONST? REFS 11
24 BB71 REAL CONST? REFS 11
25 B872 REAL CONST? REFS 11
26 BBB1 REAL CONST? REFS 11
27 BB82 REAL CONST? REFS 11
35 BB90 REAL CON5T2 REFS 11
36 BB91 REAL C0NST2 REFS 11
37 BB92 REAL CONST? REFS 11
40 BB93 REAL CONST? REFS 11
41 BB94 REAL CONST? REFS 11
42 BB95 REAL CONST? REFS 11
43 BB96 REAL CONST? REFS 11
30 BOO REAL CONST? REFS 11
31 B61 REAL CONST? REFS 11
32 B71 REAL CONST? REFS 11
33 881 REAL CONST? REFS 11
34 BB2 REAL CONST? REFS 11

0 COO REAL C0NST3 REFS 18
1 C01 REAL CONST3 REFS IB

12 C010 REAL CON5T3 REFS IB
13 con REAL C0NST3 REFS IB
14 C012 REAL CONST3 REFS IB
2 C02 REAL CONST3 REFS IB
3 C03 REAL CONST3 REFS 18
4 C04 REAL C0NST3 REFS IB
5 COB REAL CONST3 REFS 16
6 C06 REAL CONST3 REFS IB
7 COT REAL CONST3 REFS IB

10 COB REAL C0N5T3 REFS IB
11 C09 REAL CONST3 REFS IB
15 Cll REAL CONST3 REFS IB
16 C12 REAL C0N5T3 REFS 18
17 C13 REAL CONST3 REFS IB
20 C14 REAL CONST3 REFS 18
21 CIS REAL CONST3 REFS 16
22 C16 REAL CONST3 REFS IB
23 C17 REAL CON5T3 REFS 16
24 C21 REAL CONST3 REFS IB
25 C22 REAL CONST3 REFS IB
26 C23 REAL CONST3 REFS 18
27 C24 REAL CONST3 REFS IB
30 C25 REAL CONST3 REFS IB
31 C26 REAL C0NST3 REFS 18
32 C27 REAL C0N5T3 REFS IB
33 C2B REAL CONST3 REFS IB
34 C31 REAL CON5T3 REFS IB
45 C310 REAL CONST3 REFS IB
35 C32 REAL CONST3 REFS IB
36 C33 REAL CONST3 REFS 18
37 C34 REAL CONST 3 REFS IB

FTN 4.5»414 02/07/79 10.51.39S PAGE 4

DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 53
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
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BLOCK DATA BLKDAT 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
40 C35 REAL CONST3 REFS ia
41 C36 REAL C0NST3 REFS 18
42 C37 REAL C0NST3 REFS 18
43 C3B REAL C0NST3 REFS 18
44 C39 REAL CONST3 REFS 18
46 C40 REAL C0NST3 REFS 18
47 C41 REAL C0NST3 REFS 18
50 C50 REAL C0NST3 REFS 18
51 C60 REAL C0NST3 REFS 18
52 C61 REAL C0NST3 REFS 18
53 C62 REAL C0NST3 REFS 18
54 C63 REAL C0NST3 REFS 18
55 C64 REAL C0NST3 REFS 18
56 C70 REAL C0NST3 REFS 18
57 C71 REAL C0NST3 REFS 18
60 C72 REAL CONST3 REFS 18
61 C73 REAL C0NST3 REFS 18
62 C74 REAL CONST3 REFS 18
63 C75 REAL C0NST3 REFS 18
64 C76 REAL CONST3 REFS 18
65 C77 REAL C0NST3 REFS 18
66 C78 REAL CONST3 REFS 18
67 D30 REAL C0NST3 REFS 18
70 031 REAL CONST3 REFS 18
71 032 REAL C0NST3 REFS 18
72 033 REAL C0NST3 REFS 18
73 034 REAL C0NST3 REFS 18
74 040 REAL CONST3 REFS 18
75 041 REAL C0NST3 REFS 18
76 042 REAL CONST3 REFS 18
77 043 REAL C0NST3 REFS 18

100 044 REAL C0NST3 REFS 18
101 050 REAL C0NST3 REFS 18
102 051 REAL C0NST3 REFS 18
103 052 REAL C0NST3 REFS 18
32 HMAX REAL COMCON REFS 27
31 HMIN REAL COMCON REFS 27
33 HSMAX REAL COMCON REFS 27
34 H4MAX REAL COMCON REFS 27

2 PCA REAL COMCON REFS 27
15 PMAX REAL COMCON REFS 27
14 PMIN REAL COMCON REFS 27
16 P5MAX REAL COMCON REFS 27

PVOT REAL COMCON REFS 27
6 PV010 REAL COMCON REFS 27

13 PI REAL COMCON REFS 27
17 P3MIN REAL COMCON REFS 27
36 SMAX REAL COMCON REFS 27
35 SMIN REAL COMCON REFS 27
37 53MIN REAL COMCON REFS 27
40 S4MAX REAL COMCON REFS 27
12 TC REAL COMCON REFS 27

4 TCA REAL COMCON REFS 27
23 TMAX REAL COMCON REFS 27
22 THIN REAL COMCON REFS 27
24 TSMAX REAL COMCON REFS 27

5 T2A REAL COMCON REFS 27

FTN 4.5*414 02/07/79 10.S1.39S PAGE 5

DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 67
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
DEFINED 87
'DEFINED 87
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
DEFINED 94
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BLOCK DATA BLKDAT, 76/76 Of>T=l

VARIABLES SN TYPE RELOCATION
11 Tl REAL COMCON REFS 27
25 T1MAX REAL COMCON REFS 27
26 T2MIN REAL COMCON REFS 27
30 T3MAX real COMCON REFS 27
27 T3MIN REAL COMCON REFS 27

3 VCA REAL COMCON REFS 27
21 V3MAX REAL COMCON REFS 27
20 V3MIN REAL COMCON REFS 27

COMMON BLOCKS 
CONSTL 
C0NST2 
C0NST3 
COMCON 
CONST1

LENGTH
*

36
66
33
35

STATISTICS
PROGRAM LENGTH OB 0
5CM LABELED COMMON LENGTH 260B 176

ETN *.5*<tl4 OF/UT/IR 10.51.39J PAGE 6

DEFINFO 
DEFINED 
DEFINED 
DEFINED 
DEFINED 
DEFINED 
DEFINED 
DEFINED

94
94
94
94
94
94
94
94
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FUNCTION TSL 76/76 OPT=l FTN 4. 5*414 02/07/79 10.51.

1 FUNCTION TSL(PIN) TSL 2
C TSL TSAT = F(P) SATURATION TEMPERATURE AS A 1FUNCTION1 OF PRESSURE. TSL 3
C ENTRIES = TSATP TSL 4
C CALLS = PSL* GRS* STER. TSL 5

5 C TSL 6
C TSL 7
C TSL 8

COMMON /COMCON/ ALPMAO,ALPHA1* PCA. VCA, TCA, TZA. PV010. TSL 9
1 PVOT. All. Tl. TC. PI. PMIN. PMAX. PSMAX, P3MIN. TSL 10

10 2 V3MIN. V3MAX. TMIN. TMAX. TSMAX. UMAX. T2MIN, T3MIN, T3MAX, TSL 11
3 HMIN. HMAX. HSMAX, H4MAX. SMIN, SMAX. S3MIN, S4MAX TSL 12

c TSL 13
COMMON /NUST/ DPDT TSL 14
DIMENSION 8(12) TSL 15

15 DATA B / *1.522646826B6E*0, -0.682309517937 . *0.164114951728 , TSL 16
1 -2.0232164883IE-3. -1.92391110748E-3,-5.74549418696E-4. TSL 17
2 *6.84115542402E-5, *3.36500068426E-5.-1.23422483951E-5* TSL 18
3 *1,48265501702E-6. -1.0211644557BE-6,-4.09080904092E-6 / TSL 19

c TSL 20
20 ENTRY TSATP TSL 21

1 = 1 TSL 22
TOL=1.0E-4 TSL 23
IF(PIN.ST.2700.) TOL=1.0E-9 TSL 24
IF (PIN.ST.3200.) TOL=l.0E-10 TSL 25

25 F=l. TSL 26
IF(PIN.ST.PCA) 60 TO 30 TSL 27
TSL=TC TSL 28
IF(PIN.6E.3208.2347) 60 TO 10 TSL 29
I=-l TSL 30

30 TX=1. TSL 31
TY=(AL0S(3529.058235/PIN)**0.4-1.48047125)/(-l.0899440051 TSL 32
Y*2.*TY TSL 33
N=B(1)*TY*B(2) TSL 34
D05N=3,12 TSL 35

35 TZ=Y*TY-TX TSL 36
W=W*T2*B(N) TSL 37
TX=TY TSL 38
TY=TZ TSL 39

-5 CONTINUE TSL 40
40 _ TSL=TCA/«-TZA TSL 41

10 TY=.01 TSL 42
Y=l. TSL 43
IF(TSL.ST.TC) TSL=TC TSL 44

15 PA*PSL1(TSL) TSL 45
45 DP*PIN-PA TSL 46

PR*DP/PIN TSL 47
TSL=TSL*F*DP/DPDT TSL 48
IF(ABS(PR)-TOL) 35,20.20 TSL 49

20 IF(Y.GT.29.) 60 TO 30 TSL 50
50 Y=Y♦1. TSL 51

F=F*0,99 TSL 52
IF(TSL-TC) 15.25,25 TSL 53

25 TY=0.9*TY TSL 54
tsl=tsl-ty TSL 55

55 60 TO 15 TSL 56
30 CALL STER(3HTSL.I.PIN.O) TSL 57
35 RETURN TSL 58

1
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FUNCTION TSL 76/76 OPT=l FTN *.5»*1* 02/07/79 I0.51.39S PAGE

C END OF TSL TSL 59
END TSL 60

SYMBOLIC REFERENCE MAP l«=2>

ENTRY POINTS DEF LINE REFERENCES
4 TSATP 20 57
4 TSL 1

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS a

0 ALPMAO REAL COMCON REFS a
1 ALPHA1 REAL COMCON REFS a

164 B REAL ARRAY REFS 14 2*33 36 DEFINED 15
162 DP REAL REFS 46 47 DEFINED 45

0 DPDT real NUST REFS 13 47
152 F REAL REFS 47 51 DEFINED 25 51

32 HMAX REAL COMCON REFS a
31 HMIN REAL COMCON REFS a
33 HSMAX REAL COMCON REFS a
34 H4MAX REAL COMCON REFS a

ISO I INTEGER REFS 56 DEFINED 21 29
157 N INTEGER REFS 36 DEFINED 34
161 PA REAL REFS 45 DEFINED 44

2 PCA REAL COMCON REFS a 26
0 PIN REAL F.P. REFS 23 24 26 2B 31

56 defined 1
15 PMAX REAL COMCON REFS a
14 PMIN REAL COMCON REFS a

163 PR REAL REFS 48 DEFINED 46
16 PSMAX REAL COMCON REFS a
7 PVOT REAL COMCON REFS a
6 PV010 REAL COMCON REFS a

13 PI REAL COMCON REFS a
17 P3MIN REAL COMCON REFS a
36 SMAX REAL COMCON REFS a
35 SMIN REAL COMCON REFS a
37 S3M1N REAL COMCON REFS a
40 S4MAX REAL COMCON REFS a
12 TC REAL COMCON REFS a 27 2*43 52
4 TCA REAL COMCON REFS a 40

23 TMAX REAL COMCON REFS a
22 TMIN REAL COMCON REFS a

151 TOL REAL REFS 48 DEFINED 22 23 24
147 TSL REAL REFS 43 44 47 52 54

DEFINED 27 40 43 47 54
24 TSMAX REAL COMCON REFS a

153 TX REAL REFS 35 DEFINED 30 37
154 TY REAL REFS 32 33 35 37 53

DEFINED 31 38 41 53
160 TZ REAL REFS 36 36 DEFINED 35

5 TZA REAL COMCON REFS a 40
11 Tl REAL COMCON REFS a
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FUNCTION TSL 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
25 T1MAX REAL COMCON REFS
26 T2MIN REAL COMCON REFS
30 T3MAX REAL COMCON REFS
27 T3MIN REAL COMCON REFS

3 VCA REAL COMCON REFS
21 V3MAX REAL COMCON REFS
20 V3MIN REAL COMCON REFS

156 W REAL REFS
155 Y REAL REFS

EXTERNALS TYPE ARGS REFERENCES
ALOG REAL 1 LIBRARY 31
PSLl REAL 1 44
STER 4 56

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS REAL 1 INTRIN 46

STATEMENT LABELS DEF LINE REFERENCES
0 5 39 34

57 10 41 26
65 15 44 52 55

0 20 INACTIVE 49 2*48
0 25 INACTIVE 53 2*52

111 30 56 26 49
114 -35 57 46

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
44 5 N 34 39 7B INSTACK

COMMON BLOCKS LENGTH
COMCON 33
NUST 1

STATISTICS
PROGRAM LENGTH 202B 130
SCM LABELED COMMON LENGTH 42B 34

C
O 

C
O 

<X> 00 co 
<X

) 
C
D

4•5*414 02/07/79 I0.51.39S PAGE 3

40 DEFINED 33 36
49 50 DEFINED 32 42 50

424011



FUNCTION PSL 76/7ft OPT=l FTN 4.5*414 02/07/79 10.5I.39S

1 FUNCTION PSL(T! PSL 2
C PSL SATURATION PRESSURE AS A FUNCTION OF TEMPERATURE. PSL 3
c ENTRY = PSATT(DUMMY) PSL 4
c PSL 5

5 c PSL 6
c PSL 7

COMMON /COMCON/ ALPMAO.ALPHA1t PCA. VCA. TCA. TZA. PV010, PSL 8
1 PVOT, All, Tl, TC. PI. PMIN, PMAX, PSMAX. P3MIN, PSL 9
2 V3MIN, V3MAX, TMIN, TMAX, TSMAX, T1MAX» T2MIN. T3MIN. T3MAX, PSL 10

10 3 HMIN, HMAX, HSMAX, H4MAX, SMIN, SMAX, S3MIN, S4MAX PSL 11
COMMON /NUST/ DPDT PSL 12
DIMENSION AK(9) PSL 13
DATA AK /-7.691234564,-26.08023696,-164.1706546,64.23285504, PSL 14

1 -118.9646225, 4.167117320, 20.97506760.1.0E*9,6.0/ PSL 15
15 DATA AK2T2.AK3T3/—5.21604739E*1,-5.04511964E*2/ PSL 16

DATA AK4T4.AK5T5/*2.56931420E*2.-5.94823113E*2/ PSL 17
DATA AK7T2,AKBT2/*4.195013b2E»l,*2.0E*9/ PSL 18

c PSL 19
ENTRY PSATT PSL 20

20 c PSL 21
J=1 PSL 22
60 TO 5 PSL 23

c PSL 24
ENTRY PSLl PSL 25

25 c PSL 26
J=2 PSL 27

5 IF(T.6T.TC> GO TO 15 PSL 20
c THETA = <(T-32.0)/l.B ♦ 273.151/647.3 PSL 29

THETA=(T*TZA1/TCA PSL 30
30 X = 1.0- THETA PSL 31

Y=0 • PSL 32
DO 10 1*1,5 PSL 33
11*6-1 PSL 34

10 Y*(Y*AK<II))»X PSL 35
35 c THE A FUNCTION (SATURATION LHC) PAGE 12 PAR. 5 PSL 36

DEN1=1.*X*(AK(6)*AK(7)»X> PSL 37
I*N2*AK(B>*K*X«AK(9) PSL 38
PSL=EXP(Y/THETA/DENI-X/DEN2)*PCA PSL 39
IF(J.NE.2> 60 TO 20 PSL 40

40 D5DT=-(AK{1)♦X»1AK2T2*X *(AK3T3* X*(AK4T4 * AK5T5*X)))) PSL 41
B*THETA*DEN1 PSL 42
DBDT=DEN1-THETA*(AK(6)♦AK7T2«X) PSL 43
OBBDT*-AK8T2*X PSL 44

DPDT*(PSL/1165.14)•(((B*DSDT-Y*DBDT»/(B»B))♦((DEN2«X*DBBDT)/(DEN2* PSL 45
45 1DEN2))) PSL 46

GO TO 20 PSL 47
15 CALL STER(3HPSL,2,T,0) PSL 48
20 RETURN PSL 49

c END OF PSL PSL 50
50 END PSL 51

SYMBOLIC REFERENCE MAP <P=?>

PAGE 1
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FUNCTION PSL 76/76 OPT = 1

ENTRY POINTS DEF LINE REFERENCES
4 PSATT 19
4 PSL I

11 PSLl 24 48

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS 7

146 AK REAL ARRAY REFS 12
DEFINED 13

115 AK2T2 REAL REFS 40
116 AK3T3 REAL REFS 40
117 AK4T4 REAL REFS 40
120 AK5T5 REAL REFS 40
121 AK7T2 REAL REFS 42
122 AK8T2 REAL REFS 43

0 ALPHAO REAL COMCON REFS 7
1 ALPHA1 REAL COMCON REFS 7

143 B REAL REFS 3*44
145 OBBOT REAL REFS 44
144 OBDT REAL REFS 44
140 DENI REAL REFS 38
141 DEN2 REAL REFS 38

0 DPDT REAL NUST REFS 11
142 DSDT REAL REFS 44
32 HMAX REAL COMCON REFS 7
31 HMIN REAL COMCON REFS 7
33 HSMAX REAL COMCON REFS 7
34 H4MAX REAL COMCON REFS 7

136 I INTEGER REFS 33
137 II INTEGER REFS 34
132 J INTEGER REFS 39

2 PCA REAL COMCON REFS 7
15 PMAX REAL COMCON REFS 7
14 PMIN REAL COMCON REFS 7

131 PSL REAL REFS 44
16 PSMAX REAL COMCON REFS 7
7 PVOT REAL COMCON REFS 7
6 PV010 REAL COMCON REFS 7

13 PI REAL COMCON REFS 7
17 P3MIN REAL COMCON REFS 7
36 SMAX REAL COMCON REFS 7
35 SMIN REAL COMCON REFS 7
37 S3MIN REAL COMCON REFS 7
40 S4MAX REAL COMCON REFS 7

0 T REAL F.P. REFS 27
12 TC REAL COMCON REFS 7
4 TCA REAL COMCON REFS 7

133 THETA REAL REFS 30
23 TMAX REAL COMCON REFS 7
22 TMIN REAL COMCON REFS 7
24 TSMAX REAL COMCON REFS 7

5 TZA REAL COMCON REFS 7
11 Tl REAL COMCON REFS 7
25 T1MAX REAL COMCON REFS 7
26 T2MIN REAL COMCON REFS 7
30 T3MAX REAL COMCON REFS 7
27 T3MIN REAL COMCON REFS 7

3 VCA REAL COMCON REFS 7

FTN 4.6*414 02/07/79 10.51.39* PAGE 2

34 2*36 2*37 40 42

DEFINED 15 
DEFINED 15 
DEFINED 16 
DEFINED 16 
DEFINED 17 
DEFINED 17

DEFINED 41
DEFINED 43
DEFINED 42

41 42 DEFINED 36
3*44 DEFINED 37

DEFINED 44
DEFINED 40

DEFINED 32
DEFINED 33
DEFINED 21 26

38

DEFINED 38

29 47 DEFINED 1
27
29
38 41 42 DEFINED 29

29
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FUNCTION PSL 76/7fe OPT=l

VARIABLES SN TYPE RELOCATION
21 V3MAX PEAL COMCON REFS 7
20 V3MIN REAL COMCON REFS 7

134 X REAL REFS 3*
*4 DEFINED

135 Y REAL REFS 3*

EXTERNALS TYPE ARGS REFERENCES
EXP REAL 1 LIBRARY 36
STER * *7

STATEMENT LABELS DEF LINE REFERENCES
21 5 27 22

0 10 3* 32
10* 15 *7 27
10T 20 *B 39 *6

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
3* 10 I 32 3* SB INSTACK

COMMON BLOCKS 
COMCON 
NUST

LENGTH
33

1

STATISTICS
PN06RAM LENGTH 161B 113
SOI LABELED COMMON LENGTH *29 3*

FTN *.5**1* 02/07/79 10.51.394 PAGE 3

2*36
30

2*37 38 *•*0 *2 *3

36 44 DEFINED 31 3*
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FUNCTION GRS 76/76 0PT=1 FTN 4.5*414 02/07/79 10.51.39S

FUNCTION GRS (X* NOX. Y. NDY. XV* N. NRANGE) GRS 2
GRS INTERPOLATION SUBROUTINE GRS 3

GRS 4
GRS 5

WHERE GRS 6
X = ARRAY OF POINTS ON ABSCISSA GRS 7
NDX = INCREMENT BETWEEN POINTS IN THE X ARRAY GRS B
y = ARRAY OF POINTS ON ORDINATE GRS 9
NDY = INCREMENT BETWEEN POINTS IN THE Y ARRAY GRS 10
XV = KNOWN VALUE OF X GRS 11
N = NUMBER OF POINTS IN TABLE GRS 12
NRANGE = EXTRAPOLATION INDICATOR GRS 13

GRS 14
DIMENSION X(NOX*3)* Y(NDY,3). DX(3)* DY<3>. YP(2) GRS IS
NRANGE = 0 GRS 16
IF(XV .LT. Xd.ll) NRANGE z .1 GRS 17
IF (XV .GT. X(1*N)) NRANGE = ♦! GRS IB
DO 10 I = l.N GRS 19
IF(XV - X(l.I)> 20*70*10 GRS 20

10 CONTINUE GRS 21
I = N GRS 22

20 IF (I .GT. 2) GO TO 30 GRS 23
N1 = 3 GRS 24
N2 = 2 GRS 25
N3 = 1 GRS 26
NP = 3 GRS 27
GO TO 55 GRS 26

30 IF(I .LT. N) GO TO 40 GRS 29
NP = 3 GRS 30
GO TO 50 GRS 31

40 NP = 4 GRS 32
N4 = I ♦ 1 GRS 33

50 N1 = I - 2 GRS 34
N2 = I - 1 GRS 35
N3 z I GRS 36

55 DX(1) z X(1*N2) - X(1*N1» GRS 37
0V(1> = Y(1«N2) - Yll.Nl) GRS 36
DX(2> = X(1*N3) - X(1*N2) GRS 39
DY(21 z Y(1.N3) - Y(1•N2> GRS 40
R z (XV - X(1»N2)>/DX(2> GRS 41
YP(1I = (DY(1)*0X(2)**2 * OY(2)*DX(1)**2>/(DX(1)*(DX(1) ♦ DX(2>n GRS 42
IF(NP .EO. 4) GO TO 60 GRS 43
GRS * Y(1 *N2) ♦ R* (YP (11 ♦ R* (DY (2) - YPd))) GRS 44
GO TO 9999 GRS 45

60 DX(3) z X(1•N4> - X(1«N3) GRS 46
DY(3) = Y(1*N4) - Y(1«N3) GRS 47
YP(2) = (DY(2)*DX(3)**2 ♦ DY(3)*DX(21**2)/(OX(3)«(OX(2) ♦ DX(3)> > GRS 48
GRS = Yd.N2> ♦ R*(YPd) ♦ R* (3.*DY (2) - 2.*YP(1) - YP(2) ♦ GRS 49

1 R*(YP(1) ♦ YP(2) - 2.*DY(2)11> GRS 50
GO TO 9999 GRS 51

70 GRS * Y(l.I) GRS 52
>99 RETURN GRS 53

END GRS 54

PAGE 1
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FUNCTION 6«S 76/7f> OF T = I

SYMBOLIC REFERENCE MAP tP=?)

ENTRY POINTS DEF LINE REFERENCES 
♦ GRS 1 52

VARIABLES SN TYPE RELOCATION
1T4 OX REAL ARRAY REFS

45
ITT DY REAL ARRAY REFS

DEFINED
164 GRS REAL DEFINED
165 I INTEGER REFS

51
0 N INTEGER F.P. REFS
0 NOX INTEGER F.P. REFS
0 NDY INTEGER F.P. REFS

171 NP INTEGER REFS
0 NRANGE INTEGER F.P. DEFINED

166 N1 INTEGER REFS
167 N2 INTEGER REFS

DEFINED
178 N3 INTEGER REFS
172 N4 INTEGER REFS
173 R REAL REFS

0 X REAL ARRAY F.P. REFS
2*45

0 XV REAL F.P. REFS
0 Y REAL ARRAY F.P. REFS

DEFINED
202 YP REAL ARRAY REFS

STATEMENT LABELS DEF LINE REFERENCES
0 10 20 16 19

46 20 2? 19
54 30 28 22
60 40 31 28
63 50 33 30
67 55 36 27

123 60 45 42
152 70 51 19
156 9999 52 44 50

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
36 10 * I 18 20 6B INSTACK

STATISTICS
PROGRAM LENGTH 222B 146

14

14
37 
43 
19

DEFINED
IT
14
14
42

1
36
36
24
38 
45

2*43
14

DEFINED
16
14

1
14

EXITS

FTN 4.5-*414 02/07/79 10.S1.39S PAGE 2

40 5*41 5*47 DEFINED 36 38

2*41 43 2*47 2*48
39 46
48 51
22 28 32 33 34 35
18 21
18 21 28 DEFINED 1

DEFINED 1
DEFINED 1
DEFINED 26 29 31

15 16 17
37 DEFINED 23 33
37 38 39 40 43 48
34
39 45 46 DEFINED 25 35
46 DEFINED 32

3*48 DEFINED 40
16 17 19 2*36 2*38 40

1
17 19 40 DEFINED 1

2*37 2*39 43 2*46 48 51

2*43 5*48 DEFINED 41 47
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H20SCN 76/76 OPT=J FTN 4.5*414 02/07/79 10.51.39*

SUBROUTINE H20SCN (IOPT. XIND* PRESS* TEMP, ENTH, VOL, ENTR, TOL 11 COR1 2
JS = 1 COR1 3
IF(IOPT .GT. 3 ) GO TO 100 COR1 4
KODE = 1 COR1 5
PA = PRESS COR1 6
GO TO 101 COR1 7

100 KOOE = 2 COR 1 S
TA = TEMP COR1 9

101 CALL SATUR( PA, TA, VF, HF, SF, VG, HG, SG, KODE )i COR1 10
GO TO < 1,2,3,4,5,6 >*IOPT COR1 11

1 IF( XIND .GT. HF ) GO TO 14 COR1 12
JO = 1 COR1 13
T = TA - 10. COR1 14
HI = HF COR1 15

10 TI = TA COR1 16

HLO = XIND * ( 1. - TOL ) COR1 17
HHI = XIND * ( 1. ♦ TOL ) COR1 18
DO 7 I = 1,25 COR1 19
CALL SRSORT ( PRESS, T, V, H, S, ISAT, VG» HG, SG ) COR1 20
IF ( H .GT. HLO .AND.H .LT. HHI > GO TO B COR1 21
TX=T-(TI-T)/(HI-H)*(H- XIND :1 COR1 22
IF < JO .EO. 2 J GO TO 12 COR1 23
IF ( TX .GT. TA ) TX = TA COR1 24

GO TO 13 COR1 25
12 IF ( TX .LT. TA ) TX = TA COR1 26
13 HI = H COR1 27

TI = T COR1 26
7 T = TX COR1 29

199 WRITE ( 6,9 ) IOPT, PRESS, XIND COR1 30
9 FORMAT(27H0FAIL TO CONVERGE - OPTION ,I2,14H - PRESSURE = ,F9.3, COR1 31

219H PSIA - ENTHALPY = .F9.3.9H BTU/LBM ) COR1 32
JS = 2 COR1 33
GO TO 200 COR1 34

14 IF < XIND .LT. HG > GO TO 11 COR1 35
T = TA ♦ 10. COR1 36
HI = HG COR1 37
JO = 2 COR1 3B
GO TO 10 COR1 39

11 TEMP = TA COR1 40
ENTH = XIND COR1 41
X = (XIND - HF ) / ( HG - HF ) COR1 42
VOL * VF ♦ X * (VG - VF ) COR1 43
ENTR = SF ♦ X ♦ (SG - SF ) COR1 44
GO TO 200 COR1 45

B TEMP = T COR1 46
15 ENTH = H COR1 47

VOL = V COR1 48
ENTR = S COR1 49
GO TO 200 COR1 50

2 IF( XINO.GT• VF » GO TO 24 COR1 51
JO = 1 COR1 52
T = TA - 10. COR1 53
VI = VF COR1 54

20 TI = TA COR1 55
VLO = XIND * ( 1. - TOL ) COR1 56
VHI = XIND * ( 1. ♦ TOL ) COR1 57
DO 27 I = 1,25 COR1 5B

PAGE 1
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SUBROUTINF hPOBCM lb/1*' OBT = l

60

65

70

75

80

85

90

95

100

105

110

CALL SRSORT (PRESS»T.V*H.S.ISAT»VG»H6,SG ) 
IF ( V.GT. VLO .AND. V.LT. VHI ) GO TO B 
TX = T -(TI-T) / <VI—V) * (V- XIND I 
IF < JO.Efl.2) GO TO 22 
IF < Tx.6T.TA ) TX = TA 
GO TO 23

22 IF ( TX .LT. TA ) TX = TA
23 VI = V 

TI * T
27 T = TX

GO TO 199
24 IF ( XINO .LT. VG ) 60 TO 21 

T= TA ♦ 10.
VI * VG 
00 = 2 
GO TO 20 

21 TENP = TA 
VOL = XIND
X = ( XIND - VF ) / < VG -VF »
ENTH = HF * X • (HG - HF )
ENTR = SF * X * (SG - SF )
GO TO 200

3 IF < X1N0.GT.SF ) GO TO 34 
JO - 1
T = TA - 10.
51 = SF

30 TI = TA
SLO = XIND * I 1. - TOL )
SHI = XIND • < 1. * TOL )
DO 37 I = 1.25
CALL SRSORT (PRESS.T.V.H.S.ISAT»VG.HG.SG > 
IF < S.GT. SLO .AND. S.LT. SHI ) GO TO 8 
TX= T -(TI-T) / (SI-S) • (S- XIND J 
IF ( JO.£0.2) GO TO 32 
IF ( TX.GT.TA ) TX = TA 
GO TO 33

32 IF ( TX .LT. TA ) TX = TA
33 51 = S 

TI = T
37 T * TX 

GO TO 199
34 IF ( XIND .LT. 56 ) GO TO 31 

T= TA ♦ 10.
51 = SG 
ja = 2 
GO TO 30

31 TEMP = TA 
ENTR= XIND
X = ( XIND - SF ) / < SG -SF >
ENTH = HF ♦ X * (HG - HF )
VOL = VF ♦ X * (VG - VF )
GO TO 200

4 IF ( XIND.GT.HF ) 60 TO 44 
JO = 1
P = PA ♦ 100.
HI = HF 

40 PI = PA

FTN A.5-.414 02/07/79 10.51.39S PAGE 2

COR 1 
COR 1 
COR1 
COR1 
COR 1 
COR1 
CORl 
COR1 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl 
CORl

59
60
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
no
in
112
113
114
115
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SUBROUTINE H20SCN 76/76 0RT=1

115 HLO = XIND * C 1. - TOL >
HHI = XINO * < 1. ♦ TOL *
DO 47 I = 1,25
CALL SRSORT (P,TEMP,V,H.S,ISAT,W6,H6,SG )
IF ( H.GT. HLO .AND. H.LT. HHI ) GO TO 45 

120 PX= P -<PI-P) / (HI-H) * (H- XINO I
IF ( J0.E0.2) GO TO 42
IF ( PX.LT.PA ) PX = PA* ( 1. ♦ .05/ I )
GO TO 43

42 IF ( PX .GT. PA ) PX = PA * ( 1. - .05 / I ) 
125 43 HI = H

PI = P 
47 P = PX 

GO TO 199
44 IF ( XIND .LT. HG ) GO TO 41 

130 P= PA - 50.
Hi = HG 
JO = 2 
GO TO 40 

41 PRESS® PA
135 ENTH® XIND

X = ( XIND - HF J / ( HG -HF )
VOL = VF ♦ X * CVG - VF )
ENTR = SF ♦ X * (SG - SF )
GO TO 200

140 45 PRESS = P
GO TO 15

5 IF ( XIND.GT.VF » GO TO 54 
JO = 1
P = PA ♦ 100.

145 VI = VF
50 PI = PA

VLO = XIND * ( 1. - TOL )
VHI = XIND * ( 1. ♦ TOL )
DO 57 I = 1.25

150 CALL SRSORT (P,TEMP,V.H.S.ISAT,VG.HG.SG )
IF ( V.GT. VLO .AND. V.LT. VHI ) GO TO 45 
PX® P -<PI-P> / <VI-V» * (V- XIND >
IF ( JQ.E0.2) GO TO 52
IF ( PX.LT.PA ) PX = PA • < 1. ♦ .05 / I ) 

155 GO TO 53
52 IF ( PX .GT. PA ) PX * PA * ( 1. - .05 / I )
53 VI = V 

PI = P
57 P = PX

160 GO TO 199
54 IF ( XIND .LT. VG ) GO TO 51 

P= PA - 50.
VI = VG 
JO = 2

165 GO TO 50
51 PRESS® PA 

VOL = XIND
X = ( XIND - VF ) / ( VG -VF )
ENTH = HF ♦ X * (HG - HF )

170 ENTR = SF ♦ X * (SG - SF )
GO TO 200

FTN 4.5*414 02/07/79 10.51.39S PAGE 3
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
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147
148
149
150
151
152
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154
155
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160
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165
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SUflROUTlNF H?OSCN 76/7fc OPT = 1

6 IF < XIND.GT.SF ) 60 TO 64 
JO = 1
P = PA ♦ 100.

1T5 SI = SF
60 PI = PA

SLO = XIMD * ( 1. - TOL >
SHI = XIND * ( 1. ♦ TOL )
DO 67 I = 1.25

180 CALL SRSORT (P.TFMP*V,H,S.ISAT»V6.H6.S6 I
IF ( S.GT. SLO .AND. S.LT. SHI ) GO TO 45
PX= P -1PI-P) f (SI-S) « (S- XIND )
IF ( J0.E0.2) GO TO 62
IF ( PX.LT.PA ) PX = PA * ( 1. ♦ .05 / I ) 

185 GO TO 63
62 IF ( PX .GT, PA > PX = PA * < 1. - .05 / 1
63 SI = S 

PI = P
67 P = PX

196 GO TO 199
64 IF ( XIND ,LT. SG ) 60 TO 61

P= PA - 50.
SI = SG 
JO = 2

195 GO TO 60
61 PRESS* PA 

ENTR= XIND
X = < XIND - SF ) / ( SG -SF )
VOL = VF ♦ X • (VG - VF )

200 ENTH = HF ■* X * (HG — HF )
GO TO 200

200 IF ( JS .GT. 1 ) STOP 
RETURN 
END

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
3 H20SCN 1 203

VARIABLES SN TYPE RELOCATION
0 ENTH REAL F.P. DEFINED 1

200
0 ENTR REAL F.P. DEFINED 1

197
1016 H REAL REFS 19

118 2*119
1001 HF REAL REFS 9

113 2*136
1004 HG REAL REFS 9

88 107
180 200

1013 HHI REAL REFS 20
1010 HI REAL REFS 21

FTN 4.5*414 02/07/79

CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl

10.51.391 PAGE 4

173
174
175
176
177 
176
179
180 
181 
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200 
201 
202
203
204
205

40 46 77 107 135 169

43 48 78 105 138 170

2*20 2*21 26 46 58 88
2*120 125 150 180

11 14 2*41 2*77 2*107 110
2*169 2*200

19 34 36 41 56 T7
118 129 131 136 150 169

119 DEFINED 17 116
120 DEFINED 14 26 36 113
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SUBROUTINE H20SCN 76/76 OBT=l

VARIABLES SN TYPE RELOCATION
125 131

1012 HLO REAL REFS 20
1014 I INTEGER REFS 122

DEFINED 18
0 IOPT INTEGER F.P. REFS 3

1020 ISAT INTEGER REFS 19
1006 JO INTEGER REFS 22

DEFINED 12
132 143

774 JS INTEGER REFS 202
775 KODE INTEGER REFS 9

1031 P REAL REFS 118
160 2*182
159 162

776 PA REAL REFS 9
144 146

2*184 2*186
1032 PI REAL REFS 120

158 176
0 PRESS REAL F.P. REFS 5

DEFINED 1
1033 PX REAL REFS 122

186 189
156 182

1017 S REAL REFS 19
118 150

1002 SF REAL REFS 9
2*170 172

1005 SG REAL REFS 9
101 106
193 198

1030 SHI real REFS 89
1026 SI REAL REFS 90

187 193
1027 SLO REAL REFS 89
1007 T REAL REFS 19

88 2*90
67 70

777 TA REAL REFS 9
52 54

2*92 2*94
0 TEMP REAL F.P. REFS 8

45 74
1011 TI REAL REFS 21

66 84
0 TOL REAL F.P. REFS 16

116 147
1021 TX REAL REFS 23

94 97
64 90

1015 V REAL REFS 19
ue 150

1000 VF REAL REFS 9
142 145

1003 VG REAL REFS 9
88 108

180 199

FTN 4.5*414 02/07/79

119 DEFINED 16
124 154 156
57 87 117
10 29 DEFINED
58 88 118
61 91 121
37 51 72

164 173 194
DEFINED 2 32
DEFINED 4 7

2*120 126 140
186 DEFINED 112
174 189 192
112 114 2*122

2*154 2*156 162
192 196 DEFINED
152 182 DEFINED
188

19 29 58
134 140 166
124 127 154

DEFINED 120 122
184 186
48 58 88

180 2*181 2*182
2*43 2*78 80
175 2*198

19 43 58
118 138 150

181 DEFINED 86
182 DEFINED 83

181 DEFINED 85
2*21 27 45

96 DEFINED 13
62 97 100
13 15 2*23

2*62 2*64 70
100 104 DEFINED
118 150 180
104
60 90 DEFINED
96
17 55 56

148 177 178
25 28 62

DEFINED 21 23
92 94
47 58 2*59

2*151 2*152 157
2*42 50 53

2*168 2*199
19 42 58

118 137 150

10.51.39S PAGE 5

115
164 166
149 179 

1
150 160
153 163

61 102 111

150 2*152 156
127 130 144

2*124 130 134
166 174 176

5
114 126 146

66
196
156 159 164
124 152 154

2*89 2*90 95
187
63 2*106 2*138

76 88 99
170 180 191

178
95 101 175

177
58 2*60 66
28 35 52

2*25 35 39
74 82 84

6
DEFINED 1 39

15 27 54

65 86 115
DEFINED 1

64 67 92
25 60 62

2*60 65 88
180
2*76 2*108 2*137

69 71 76
161 163 168
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SUBROUTINE H20SCN 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
1025 VHI REAL REFS 59
1023 VI REAL REFS 60

157 163
1024 VLO REAL REFS 59

0 VOL REAL F.P. DEFINED 1
199

1022 X REAL REFS 42
136 169
106 136

0 XIND REAL F.P. REFS 11
41 50
60 85

115 116
146 152
182 191

FILE NAMES MODE
TAPE6 FMT WRITES 29

EXTERNALS TYPE ARBS REFERENCES
SATUR 9 9
SRSORT 9 19 58 BB

STATEMENT LABELS DEF LINE REFERENCES
44 1 11 10

1S7 2 50 10
257 3 BO 10
357 4 110 10
467 5 142 10
575 6 172 10

0 7 26 16
150 6 45 20 59 69
753 9 FMT 30 29
53 10 15 38

132 11 39 34
104 12 25 22
107 13 26 24
122 14 34 11
152 15 46 141
166 20 54 73
241 21 74 69
217 22 64 61
222 23 65 63
231 24 69 50

0 27 67 57
266 30 64 103
341 31 104 99
317 32 94 91
322 33 95 93
331 34 99 60

0 37 97 67
366 40 114 133
447 41 134 129
422 42 124 121
430 43 125 123
437 44 129 110
465 45 140 119 151 181

ETN 4.5+A1A 02/07/79 10.S1.39S PAGE 6

151 DEFINED 56 148
152 DEFINED 53 65 71 145

151 DEFINED 55 147
42 47 75 108 137 167

43 77 78 107 106 137
170 199 200 DEFINED 41 76
166 198

16 17 21 29 34 40
55 56 60 69 75 76
86 90 99 105 106 110

120 129 135 136 142 147
161 167 168 172 177 17B
197 198 DEFINED 1

118 150 ISO
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SUBROUTINE H20SCN 76/76 OPT=l

STATEMENT LABELS DEF LINE REFERENCES
0 47 127 117

476 50 146 165
557 51 166 161
532 52 156 153
540 53 157 155
547 54 161 142

0 57 159 149
604 60 176 195
665 61 196 191
640 62 1B6 183
646 63 187 185
655 64 191 172

0 67 1B9 179
24 100 7 3
27 101 9 6

116 199 29 68 98 128
702 200 202 33 44 49

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
62 7 • I 18 28 34B EXT REFS

175 27 • I 57 67 34B EXT REFS
275 37 • I 87 97 346 EXT REFS
375 47 « I 117 127 42B EXT REFS
505 57 • I 149 159 42B EXT REFS
613 67 • I 179 189 42B EXT REFS

STATISTICS
PR06RAM LEN6TH 1065B 565

FTN *.5*A14 02/07/79 10.S1.39S

160 190
79 109 139 171

EXITS
EXITS
EXITS
EXITS
EXITS
EXITS

PAGE 7

201
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SUBROUTINE SRSORT 7G/76 ORT=l FTN A.5»A14 02/07/79 10.SI

1 SUBROUTINE SRSORT <P. T. V. H* St ISATt VGt HGt SG) SRSORT 2
C THIS ROUTINE RECIEVES A TEMPERATURE AND PRESSURE AND DETERMINES SRSORT 3
c WHICH SUBREGION (lt2t3tOR 4) THIS POINT LIES IN. IT THEN SRSORT 4
c CALCULATES SPECIFIC VOLUME <V)» ENTHALPY (H), AND ENTROPY (S) FOR SRSORT 5

5 c THIS POINT. IF THE POINT IS AT SATURATION. SWITCH ISAT IS SET TO SRSORT 6
c A VALUE OF 2 AND VF. HF, AND SF ARE RETURNED IN V, H, AND S AND SRSORT 7
c THE VAPOR SIDE PROPERTIES ARE RETURNED AS VG. HG, ANDl SG. SRSORT 8
c SRSORT 9
c SRSORT 10

10 ISAT = 1 SRSORT 11
c CHECK IF POINT LIES ABOVE THE SATURATION DOME, IF SO GO TO S.R. 2 SRSORT 12

IF(T .GT. 705.47) GO TO 10 SRSORT 13
c DETERMINE THE SATURATION TEMPERATURE. SRSORT 14

TI = T SRSORT 15
15 PSAT = PSLIT1) SRSORT 16

c IF AT SATURATION, GO TO CALC. SAT. PROPERTIES. SRSORT 17
IF JP ,E0. PSAT) GO TO 60 SRSORT 18

c IF T IS BELOW 662. F THEN POINT MUST BE IN S.R. 1 OR 2. SRSORT 19
IF(T .LE. 662.0) GO TO 30 SRSORT 20

20 c CHECK IF IN SUBREGION 4. SRSORT 21
IF(P .GT. PSAT) GO TO 52 SRSORT 22

c THE FOLLOWING IS FOR SUBREGIONS 2 OR 3. SRSORT 23
10 P23 = P23TIT) SRSORT 24

IF IP .GT. P23) GO TO 50 SRSORT 25
25 c THE FOLLOWING IS FOR SUBREGION 2 ONLY. SRSORT 26

20 V * VPTZ <P»T) SRSORT 27
H = H2EIDMY) SRSORT 26
S = S2EIDMY) SRSORT 29
RETURN SRSORT 30

30 c THE FOLLOWING CHECKS FOR SUBREGION 1 OR 2. SRSORT 31
30 IF(T .LT. 25.0) GO TO 70 SRSORT 32

IF (P .LT. PSAT) GO TO 20 SRSORT 33
c THE FOLLOWING IS FOR SUBREGION 1 ONLY. SRSORT 34

40 V = VPTKP.T) SRSORT 35
35 H = HIE (DMY) SRSORT 36

S = S1E (DMY) SRSORT 37
RETURN SRSORT 38

c THE FOLLOWING IS FOR SUBREGIONS 3 AND 4. SRSORT 39
50 V = VPT3D(P»T) SRSORT 40

40 51 H=HVT3(V,T) SRSORT 41
S * S3EIDMY) SRSORT 42
RETURN SRSORT 43

52 V = VPT3LIP.T) SRSORT 44
GO TO 51 SRSORT 45

45 c THE FOLLOWING IS FOR SATURATION PROPERTIES. SRSORT 46
60 ISAT = 2 SRSORT 47

K = 3 SRSORT 48
CALL SATUR IP,T,V,H,S,VG.HG.SG.K) SRSORT 49
RETURN SRSORT 50

50 c THE FOLLOWING IS FOR INDICATING ERRORS. SRSORT 51
70 ISAT = 3 SRSORT 52

RETURN SRSORT 53
END SRSORT 54

RAGE 1
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SUBROUTINE SRSORT 76/76 OPT=l

SYMBOLIC REFERENCE MAP <R=2)

ENTRY POINTS DEF LINE REFERENCES
3 SRSORT 1 29 37 42 49

VARIABLES SN TYPE RELOCATION
164 OMY REAL REFS 27

0 H REAL F.P. REFS 48
0 HG REAL F.P. REFS 48
0 ISAT INTEGER F.P. DEFINED 1

165 K INTEGER REFS 48
0 P REAL F.P. REFS 17

43 48
162 PSAT REAL REFS 17
163 P23 REAL REFS 24

0 S REAL F.P. REFS 48
0 SG REAL F.P. REFS 48
0 T REAL F.P. REFS 12

39 40
161 TI REAL REFS 15

0 V REAL F.P. REFS 40
43

0 VG REAL F.P. REFS 48

EXTERNALS TYPE ARGS REFERENCES
HVT3 REAL 2 40
HIE REAL 1 35
H2E REAL 1 27
PSL REAL 1 15
P23T REAL 1 23
SATUR 9 48
S1E REAL 1 36
SEE REAL 1 28
S3E REAL 1 41
VPT1 REAL 2 34
VPT2 REAL 2 26
VPT3D REAL 2 39
VPT3L REAL 2 43

STATEMENT LABELS DEF LINE REFERENCES
22 10 23 12
30 20 26 32
44 30 31 19

0 40 INACTIVE 34
64 50 39 24
71 51 40 44

102 52 43 21
110 60 46 17
130 70 51 31

STATISTICS
PROGRAM LENGTH 166B 118

FTN 4.5*41* 02/07/79 10.S1.39S PAGE

52

28 35
DEFINED 1
DEFINED 1

10 46
DEFINED 47

21 24
DEFINED 1

21 32
DEFINED 23
DEFINED 1
DEFINED 1

14 19
43 48

DEFINED 14
48 DEFINED

36 41
27 35

51

26 32

DEFINED IS

28 36

23 26
DEFINED 1

1 26

DEFINED 1

40

34

41

31

34

34

39
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SUBROUTINF STER 76/76 OPT=l FTN 4.5.414 02/07/79 10.51.39S PAGE 1

1

5

10

15

20

25

30

SUBROUTINE STER(NAME, I, A, B) STER 2
c STEP ROUTINE FOR PRINTING ERROR MESSAGES ASSOCIATED STER 3
c NITM THE STEAM TABLES STER 4
c STEP 5
c STER 6
c NAME IS THE BCD NAME OF THE CALLING ROUTINE. STER 7
c I POSITIVE PRINTS -OUT OF RANGE- STER 8
c I NEGATIVE PRINTS -NON CONVERGENT- STER 9
c IF I IS ONE DIGIT ITS CORRESPONDING ARGUMENT A IS PRINTED. STER 10
c IF I IS TWO DIGITS ITS TWO CORR. ARGUMENTS A AND B ARE PRINTED. STER 11

REAL MA<5) STER 12
REAL MP STER 13
REAL NAME STER 1*
DIMENSION M(10) STER 15
DATA M/4H OUT,4H Of *4HRAN6»4H£ 1N,4H .4HN0N ,4HCONV»4HERGE, STER 16

1 4HNT I, 4HN / STER 17
DATA MA/6HPRE5S=»6HTEMP =,6HENTH =,5HV0L =,GHENTR =/ STER 18
IM = 1 STER 19
IF(I.LT.O) 1M=6 STER 20
12 a lABS(I) STER 21
11 = 12/10 STER 22
12 = 12 - 11 * 10 STER 23
MP = MA (12) STER 24
IF(11.GT. 0) MP=HA(I1) STER 25
WRITE (6,8) MUM), M(IM.l), M (IM*2) ,M (IMO > ,M (IN*4 > . NAME* MP. A STER 26
IF(I1 .EO. 0) GO TO 4 STER 27
WRITE(6*9) MAI12), B STER 28

4 STOP STER 29
8 FORMAT(IX, 4A4.A1.A6,2X,A6, E13.6) STER 30
9 FORMAT(27X, A6. E13.6) STER 31

END STER 32

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
3 STER 1

VARIABLES Sft1 TYPE RELOCATION
0 A REAL F.P. REFS
0 B REAL F.P. REFS
0 I INTEGER F.P. REFS

74 IM INTEGER REFS
76 11 INTEGER REFS
75 12 INTEGER REFS

104 M INTEGER ARRAY REFS
77 MA REAL ARRAY REFS
73 MP REAL REFS

0 NAME REAL F.P. REFS

FILE NAMES MODE
TAPE6 FMT WRITES 25

25 DEFINED 1
27 DEFINED 1
19 20 DEFINED 1

5*25 DEFINED 18 19
22 2*24 26 DEFINED 21
21 22 23 27 DEFINED
14 5*25 DEFINED 15
11 23 24 27 DEFINED
12 25 DEFINED 23 24
13 25 DEFINED 1

27
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SUBROUTINE STER 76/76 OPT=l

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
IABS INTEGER 1 INTRIN 20

STATEMENT LABELS DEF LINE REFERENCES
42 4 26 26
63 6 FMT 29 25
67 9 FMT 30 27

STATISTICS
PROGRAM LENGTH 116B 76

FTN 4.5*414 02/07/79 10.51.39S PAGE 2
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FUNCTION HPT1 7b/76 0PT=1 FTN 4.5*414

FUNCTION HPT 1<P«T)
HPTI ENTHALPY - SUBREGION 1 H = F(P.T) A 2ND LEVEL SUBROUTINE 

ENTRY = HIEIOUMHY)
CALLS CONTI<P.T>

COMMON /CONST1/AA0, AA1* AA2, AA3. AA4, AAS* AA6* AA7* AAB* AAR*
1 AA10*AA11*AA12*AA13*AA14*AA1S*AA16.AA17*AA1B*AA19*AA20*AA21*
2 AA22* A]* A2* A3* A4* AS* A6* A7* AB* A9* A10* All*
3 A12

COMMON /COMCON/ ALPHA0,ALPHA1* PCA. VCA* TCA* T2A, PV010,
1 PV0T* All* TI* TC* PI* PM1N* PMAX. PSMAX. P3MIN*
2 V3MIN* V3MAX* THIN, TMAX* TSMAX* T1MAX* T2MIN* T3MIN* T3MAX.
3 HMIN. HMAX* HSMAX. H4MAX* 5MIN* SMAX. S3MIN* S4MAX

COMMON /5TM1/ THETA* TH2* TH4* THb* TH7* TH10* TH11* TH16, 
1 TH17• THIS* TH19* TH20. TH21* BETA»B£TA2»BETA3*BETA4, Y*YP,

! Z* ZP* UA9, UA10, UB* UB2* UC* U3T. UD4. UP

DATA A3M1 • A9T17 / ♦7.200000000E-1* *2.411960000EOO /
DATA AA4T2* AA5T3 / -1.34665554BE*5. *2.9707143082*5 /
DATA AA6T4* AA7T5 / —4.375647096E *5* *4.295420834E*5 /
DATA AA8T6* AA9T7 / —2.706701245E *5* ♦9.926972482E*4 /
DATA AA10TB* AA2221 / -1.613816890E*4, ♦1.27000153IE-12/

CALL COMT1 (P.T)

ENTRY HIE

THIS ENTRY TO BE USED ONLY IF COMT1 NAS LAST CALLED NITH THE 
VALUES OF P AND T THAT ARE TO BE ASSUMED HERE.

1000 H5 =BETA3*(AA21*A12 ♦ AA2221*BETA/TH20>
H4 = AA20*TH1B*(A9T17 ♦ 19.0*TH2)*UP 
H3 = (12.0 *TH11 ♦ AB)*U3T
H2 * (AA12 - AA14*TH2 ♦ AA15*t9.0»TH£TA ♦ A6)*UA9 

1 ♦ AA16*(20.*TH19 ♦ A7)/UB2)*BETA 
HI = AA11«(Z*(17.0*(Z/29.0 - Y/12.0) * 5.0*THETA*YP/12.0) ♦

1 A4*THETA - A3M1*THETA*Y*YP)*ZP 
HO * AA0*THETA ♦ AA1 - TH2*(AA3 ♦ THETA*(AA4T2 ♦ THETA*(AA5T3 ♦

1 THETA*(AA6T4 ♦ THETA*(AA7T5 ♦ THETA*(AA8T6 ♦ THETA*(AA9T7 ♦
2 THETA*AA10T8>)>)>))

CONSTANT ADDED TO GIVE EXACT VALUE AT TRIPLE POINT.

HPTI = (HO ♦ HI ♦ H2 - H3 ♦ H4 ♦ HS ♦ ALPHAO)*PV010 
2000 RETURN 

END

02/07/79

HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI
HPTI

10.S1.39S
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3
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5
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41
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56
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FUNCTION HPTI 76/76 OPT = I

SYMBOLIC REFERENCE MAP <R=2>

ENTRY POINTS DEF LINE REFERENCES
4 HPTI 1

14 HIE 35 54

VARIABLES SN TYPE RELOCATION
0 AAO REAL CONST1 REFS
1 AA1 REAL C0NST1 REFS

12 AA10 REAL CONST1 REFS
143 AA10TB REAL REFS

13 AA11 REAL CONST1 REFS
14 AA12 REAL CONST1 REFS
15 AA13 REAL CONST1 REFS
16 AA14 REAL CONST1 REFS
17 AA15 REAL CONST1 REFS
20 AA16 REAL CONST1 REFS
21 AA17 REAL CONST! REFS
22 AA1B REAL CONST1 REFS
23 AA19 REAL CONST1 REFS
2 AA2 REAL CONST1 REFS

24 AA20 REAL CONST1 REFS
25 AA21 REAL CONST1 REFS
26 AA22 REAL CONST1 REFS

144 AA2221 REAL REFS
3 A A3 REAL CONST1 REFS
4 AA4 REAL CONST1 REFS

135 AA4T2 REAL REFS
5 AA5 REAL CONST1 REFS

136 A AST 3 REAL REFS
6 AA6 REAL CONST1 REFS

137 AA6T4 REAL REFS
7 AA7 REAL CONST1 REFS

140 AA7T5 REAL REFS
10 AAB REAL CONST1 REFS

141 AABT6 REAL REFS
11 AA9 REAL CONST1 REFS

142 AA9T7 REAL REFS
10 All REAL COMCON REFS

0 ALPHAO REAL COMCON REFS
1 ALPHA1 REAL COMCON REFS

27 A1 REAL CONST1 REFS
40 A10 REAL CONST1 REFS
41 All REAL CONSTI REFS
42 A12 REAL CONST1 REFS
30 A2 REAL CONSTI REFS
31 A3 REAL CONSTI REFS

133 A3M1 REAL REFS
32 A4 REAL CONSTI REFS
33 AS REAL CONSTI REFS
34 A6 REAL CONSTI REFS
35 A7 REAL CONSTI REFS
36 AB REAL CONSTI REFS
37 A9 REAL CONSTI REFS

134 A9T17 REAL REFS
15 BETA REAL STM1 REFS
16 BETA2 REAL STM1 REFS

FTN 4.5*414 02/07/79 10.51.39S

47
47

DEFINED 30
45
43

43
43
43

41
40

DEFINED
47

30

DEFINED 27

DEFINED 27

DEFINED 28

DEFINED 28

DEFINED 29

DEFINED 29

53

40

DEFINED
45

43
43
42

DEFINED
40

26

26
43

PAGE 2
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FUNCTION HPTI 74/7F. 0PT = 1

VARIABLES SN TVPF RELOCATION
17 BET A3 REAL STM1 REFS 21
20 BETA4 real STMl REFS 21
32 HMAX real COMCON REFS 15
31 HMIN REAL COMCON REFS 15

157 HPTI REAL DEFINED 53
33 HSMAX REAL COMCON REFS 15

165 HO REAL REFS 53
164 HI REAL REFS 53
163 H2 REAL REFS 53
162 H3 REAL REFS 53
161 H4 REAL REFS 53
34 H4MAX REAL COMCON REFS 15

160 H5 real REFS 53
0 P real F.P. REFS 33
2 PCA real COMCON REFS 15

15 PMAX REAL COMCON REFS 15
14 PMIN REAL COMCON REFS 15
16 PSMAX REAL COMCON REFS 15

7 PVOT REAL COMCON REFS 15
6 PV010 REAL COMCON REFS 15

13 PI REAL COMCON REFS 15
17 P3MIN REAL COMCON REFS 15
36 SMAX REAL COMCON REFS 15
35 SM1N real COMCON REFS 15
37 S3MIN REAL COMCON REFS 15
40 S4MAX REAL COMCON REFS 15

8 T REAL F.P. REFS 33
12 TC REAL COMCON REFS 15
4 TCA REAL COMCON REFS 15
0 THETA REAL STM1 REFS 21
5 THIO REAL STM1 REFS 21
6 TH11 REAL STMl REFS 21
7 TH16 REAL STM1 REFS 21

10 TH17 REAL STMl REFS 21
11 TH1B REAL STMl REFS 21
12 TH18 REAL STMl REFS 21

1 TH2 REAL STMl REFS 21
13 TH20 REAL STMl REFS 21
14 TH21 REAL STMl REFS 21

2 TH4 REAL STMl REFS 21
3 TH6 REAL STMl REFS 21
4 TH7 REAL STMl REFS 21

23 TMAX REAL COMCON REFS 15
22 TM1N REAL COMCON REFS 15
24 TSMAX REAL COMCON REFS 15
5 TZA REAL COMCON REFS 15

11 TI REAL COMCON REFS 15
25 T1MAX REAL COMCON REFS 15
26 T2MIN REAL COMCON REFS 15
30 T3MAX REAL COMCON REFS 15
27 T3MIN REAL COMCON REFS 15
26 UA10 REAL STMl REFS 21
25 UA9 REAL STMl REFS 21
27 UB REAL STMl REFS 21
30 UB2 REAL STMl REFS 21
31 UC REAL STMl REFS 21
33 UD4 REAL STMl REFS 21

FTN 02/07/79 10.51.395 PAGE 3

40

DEFINEO 47
defined 45
DEFINED 43
DEFINED 42
DEFINED 41

DEFINED 40
DEFINED 1

53

DEFINED 1

43 3*45

42

41
43
41 43
40

43

43

a»47

47
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FUNCTION HPTI 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
34 UP REAL 5TH1 REFS 21
32 U3T REAL STMl REFS 21

3 VCA REAL COMCON REFS 15
21 V3MAX REAL COMCON REFS 15
20 V3MIN REAL COMCON REFS 15
21 Y REAL STMl REFS 21
22 YP REAL STMl REFS 21
23 Z REAL STMl REFS 21
24 ZP REAL STMl REFS 21

EXTERNALS TYPE ARGS REFERENCES
COMT1 2 33

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 40
0 2000 INACTIVE 54

COMMON BLOCKS LENGTH 
CONSTI 35
COMCON 33
STMl 29

STATISTICS
PROGRAM LENGTH 16GB 118
SCM LABELED COMMON LENGTH 14IB 97

FTN 4.5*414 02/07/79 10.51.39$ PAGE 4

41
42

2*45
2*45
2*45

45
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FUNCTION MPT2 76/76 OPT=l FTN 4.5*41* 02/07/79 10.51.395 PA6£

FUNCTION MPT2(P«T) MPT2
C HPT2 ENTHALPY - SOB BE6ION 2 H = FIP^Tl A 2ND LEVEL POUTINE MPT2 
C ENTPY = H2E MPT?
C CALLS = COMT2 HPT 2
C MPT2
C HPT2
C MPT2

COMMON /CONST?/ 6600* 6601* BB02* BB03. BB04* BB05* BB11* BB12* MPT2
1 BB21* 66(22. 6623* 6631* BB32* BB41* 6642, 6651. BB52* 6653* MPT2
2 BBM* 6662. BB71* 6672. BBB1* 6682. BOO* B61* B71. 681. HPT2
3 682. B690* 6691. 6692* BB93* 6694. 8695, 6696 HPT?

C HPT?
C HPT?

COMMON /COMCON/ ALPHAO*ALPHA1* PCA* VCA* TCA, TZA, PV010* HPT?
1 PVOT, All* TI* TC* PI* PMIN* PMAX* PSMAX* P3M1N* HPT2
2 V3M1N* V3MAX* TMIN* TMAX* TSMAX* T1MAX* T2MIN* T3MIN. T3MAX, HPT2
3 HMIN. HMAX* HSMAX* M4NAX* SMIN* SMAX* S3M1N* S4MAX HPT2

C HPT 2
C HPT 2

COMMON /STM2/ THM1 *TlCTA »TH2 «TH3 *TH4 *X1 *X2 « HPT2
1 X3 .X4 ,X6 *X8 *X10 »X11 *X12 *X13 *X14 • HPT2
2 X17 *X18 *X19 *X?4 *X25 *X27 *X26 ,X32 .SETA * HPT2
3 BETA2*B€TA3 .BETA4 .BETAS *BETA6 *BETA7 *04 .74 *D3 • HPT2
4 T3 *02 *T2 *BETAL *BOBL .BOBLP *FB .B661F *BB71F . MPT2
5 BBB1F HPT2

C HPT 2
DATA BB04T2 / -1.309542339E*0 /. BB05T3 / *2.569554617E-1 /. HPT2

1 600T2 / *1.5266666672*0 /. BOOTS / *2.?90000000E*0 /. HPT2
2 600T4 / *3.053333333£*0 /* BOOTS / •3.816666667E*0 /* HPT2
3 600T6 / *4.5800000OOE*O / HPT2

C HPT2
C HPT 2

CALL C0Mt2 (P»TI HPT2
C HPT 2

ENTPY H2E HPT2
C MPT 2
C THIS ENTRY CAN BE USED ONLY IF C0MT2 MAS LAST CALLED MITM THE HPT2
C VALUES OF P AND T THAT ARE TO BE ASSUMED HERE. MPT2
C HPT 2

1000 BOTH = B00*THETA HPT2
HO = BBOO*TM£TA * 8601 • Th2»16603 • TKCTA*IBB04T? * B605T3»THETA) HPT2

1 I MPT2
HI * BETA*(BB11*X13*(1.ODD * 13.0D0*BOTH) * 6612«X3*11.0D0 HPT2

1 * 3.0*B0TH) ♦ BETA*(B621*X1B*(1.0 * 1B.»*B0TH> * BB22*X2»(1.0 HPT2
2 ♦ 2.0*60TH) • BB23*X1*11.0 * BOTH) * BETA*(BB31*X18*U.O HPT2
3 * 18.0*BOTH) * BB32*X10*(1.0 * 10.0*BDTH) * BETA*(BB41*X25*U.O HPT2
4 * 25.0*60TH) ♦ BB42*X14*U.O * 14.0*B0TH) * BETA*<BB51*X32*11.0 HPT2
5 * 32.0*60TH) ♦ BB52*X2B*U.O * 2B.0^0TH> * BB53*X24*U.O HPT2
6 ♦ 24.0*PDTH)>>>>> HPT2

H2A = 1.0 - B0TH*T2 HPT2
H2 = XI1 *(BB61F*(H2A * 12.0*B0TH) * BB62*<H2A * 11.0*B0TH))/D2 HPT2
H3A a 1.0 - B0TH*T3 HPT2
H3 = X1B*IBB71F*(H3A ♦ 24.0*BOTH) * BB72*IH3A * 1B.B*B0TH>)/D3 HPT2
H4A = 1.0 - B0TH*T4 HPT2
64 = X14*<BB81F*<H4A ♦ 24.0*BOTH> * BBB2* <H4A * 14.0*BOTM>>/D4 HPT?
H9 a BETA*B06LP*I(1.0 » THETA*FB)*6690 HPT?

1 * Xl*((1.0 * THET A*(Ffl ♦ BOO ))*6B91 HPT?

2
3
4
5
6 
7 
B 
9

10
11
12
13
14
15
16 
17 
IB
19
20 
21 
2?
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57 
56
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FUNCTION HPT2 76/76 OPT = 1 FTN 4.5*414 02/07/79 10.51

2 ♦ Xl*<(1.0 ♦ THETA*(F8 ♦ B00T2))*BB92 HPT2 59
3 ♦ Xl*<(1.0 ♦ THETA*(FB ♦ B00T3))*BB93 HPT2 60

60 4 ♦ Xl*((1.0 ♦ THETA*(FB ♦ B00T4))*BB94 HPT2 61
5 ♦ Xl*((1.0 ♦ THETA*(FB ♦ B00T5))*BB95 HPT2 62
6 ♦ Xl*((1.0 ♦ THETA*(FB ♦ B00T6))*BB96)>>)>)) HPT2 63

HPT2 = (HO - HI - H2 - H3 - H4 ♦ H9 ♦ ALPHAO>*PWO10 HPT2 64
2000 RETURN HPT2 65

65 END HPT2 66

SYMBOLIC REFERENCE MAP («=2>

ENTRY POINTS DEF LINE REFERENCES
4 HPT2 1

14 H2E 35 64

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS 14

0 ALPHAO REAL COMCON REFS 14 63
1 ALPHA1 REAL COMCON REFS 14
0 BBOO REAL C0NST2 REFS B 41
1 BB01 REAL C0NST2 REFS 8 41
2 BB02 REAL C0NST2 REFS B
3 BB03 REAL CONST2 REFS 8 41
4 BB04 REAL C0NST2 REFS B

275 BB04T2 REAL REFS 41 DEFINED
5 BB05 REAL C0NST2 REFS 8

276 BB05T3 REAL REFS 41 DEFINED
6 BB11 REAL C0NST2 REFS 8 43
7 BB12 REAL CONST2 REFS 8 43

10 BB21 REAL CONST2 REFS 8 43
11 BB22 REAL C0NST2 REFS 8 43
12 BB23 REAL C0NST2 REFS 8 43
13 BB31 REAL CONST2 REFS 8 43
14 BB32 REAL C0NST2 REFS 8 43
15 BB41 REAL CONST2 REFS 8 43
16 BB42 REAL CONST2 REFS 8 43
17 BB51 REAL C0NST2 REFS 8 43
20 BB52 REAL C0NST2 REFS 8 43
21 BB53 REAL C0NST2 REFS 8 43
22 BB61 REAL C0NST2 REFS 8
SI BB61F REAL ST M2 REFS 20 51
23 BB62 REAL CONST2 REFS 8 51
24 BB71 REAL C0NST2 REFS 8
52 BB71F REAL STM2 REFS 20 53
25 BB72 REAL C0NST2 REFS 8 53
26 BBB1 REAL C0NST2 REFS 8
S3 BB81F REAL STM2 REFS 20 55
27 BBB2 REAL C0NST2 REFS e 55
35 6890 REAL CONST2 REFS 8 56
36 BB91 REAL CONST2 REFS B 56
37 BB92 REAL CONST2 REFS 8 56
40 BB93 REAL C0NST2 REFS 8 56
41 BB94 REAL C0NST2 REFS 8 56

PAGE 2
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FUNCTION HPT? 76/76 OPT=l

variables SN TVPE RELOCATION
42 BB95 REAL CONST? REFS B
43 BB96 REAL C0NST2 REFS e
30 BETA REAL 5TM2 REFS 20
45 betal REAL 5TM2 REFS 20
31 BETA2 REAL STM2 REFS 20
32 BET A3 REAL STM2 REFS 20
33 BETA4 REAL STM2 REFS 20
34 BETAS REAL STM2 REFS 20
35 BETA6 REAL STM2 REFS 20
36 BETA7 REAL STM2 REFS 20
46 BOBL REAL STM2 REFS 20
47 BOBLP REAL STM2 REFS 20

325 BOTH REAL REFS 12*43
DEFINED 40

30 BOO REAL C0N5T2 REFS B
277 B00T2 REAL REFS 56
300 B00T3 REAL REFS 56
301 B00T4 REAL REFS 56
302 BOOTS REAL REFS 56
303 BOOT6 REAL REFS 56

31 B61 REAL CONST? REFS 6
32 B71 REAL CONST? REFS 8
33 BS1 REAL CONST? REFS 8
34 B82 REAL CONST? REFS 8
43 D2 REAL STM2 REFS 20
41 03 REAL STM2 REFS 20
37 04 REAL STM2 REFS 20
50 FB REAL STM2 REFS 20
32 HMAX REAL COMCON REFS 14
31 HMIN REAL COMCON REFS 14

324 HPT2 REAL DEFINED 63
33 HSMAX REAL COMCON REFS 14

326 HO REAL REFS 63
327 HI REAL REFS 63
331 H2 REAL REFS 63
330 H2A REAL REFS 2*51
333 H3 REAL REFS 63
332 H3A REAL REFS 2*53
335 H4 REAL REFS 63
334 H4A REAL REFS 2*55

34 H4MAX REAL COMCON REFS 14
336 H9 REAL REFS 63

0 P REAL F.P. REFS 33
2 PCA REAL COMCON REFS 14

15 PMAX REAL COMCON REFS 14
14 PMIN REAL COMCON REFS 14
16 PSMAX REAL COMCON REFS 14

7 PVOT REAL COMCON REFS 14
6 PV010 REAL COMCON REFS 14

13 PI REAL COMCON REFS 14
17 P3MIN REAL COMCON REFS 14
36 SMAX REAL COMCON REFS 14
35 SMIN REAL COMCON REFS 14
37 S3M1N REAL COMCON REFS 14
40 SAM AX REAL COMCON REFS 14

0 T REAL F.P. REFS 33
12 TC REAL COMCON REFS 14

FTN 4.5«*14 02/07/79 10.51.39S PAGE 3

56
56

5*43 56

56
50 2*5J

40 56
DEFINED 27
DEFINED 27
DEFINED 27
DEFINED 27
DEFINED 27

51
53
55

7*56

DEFINED 41
DEFINED 43
DEFINED 51
DEFINED 50
DEFINED 53
DEFINED 52
DEFINED 55
DEFINED 54

DEFINED 56
DEFINED 1

63

DEFINED 1

2*55
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FUNCTION HPT2 76/76 OPT=l

4 TCA REAL COMCON REFS 14
1 THETA REAL STM2 REFS 20
0 THM1 REAL STM2 REFS 20
2 TH2 REAL STM2 REFS 20
3 TH3 REAL STM2 REFS 20
4 TH4 REAL STM2 REFS 20

23 TMAX REAL COMCON REFS 14
22 TMIN REAL COMCON REFS 14
24 TSMAX REAL COMCON REFS 14

5 TZA REAL COMCON REFS 14
11 TI REAL COMCON REFS 14
25 T1MAX REAL COMCON REFS 14
44 T2 REAL STM2 REFS 20
26 T2MIN REAL COMCON REFS 14
42 T3 REAL STM2 REFS 20
30 T3MAX REAL COMCON REFS 14
27 T3MIN REAL COMCON REFS 14
40 T4 REAL STM2 REFS 20

3 VCA REAL COMCON REFS 14
21 V3MAX REAL COMCON REFS 14
20 V3MIN REAL COMCON REFS 14

5 XI REAL STM2 REFS 20
13 X10 REAL STM2 REFS 20
14 Xll REAL STM2 REFS 20
15 X12 REAL STM2 REFS 20
16 X13 REAL STM2 REFS 20
17 X14 REAL STM2 REFS 20
20 X17 REAL STM2 REFS 20
21 X1B REAL STM2 REFS 20
22 X19 REAL STM2 REFS 20
6 X2 REAL STM2 REFS 20

23 X24 REAL STM2 REFS 20
24 X25 REAL ST M2 REFS 20
25 XZ7 REAL STM2 REFS 20
26 X2B REAL STM2 REFS 20

7 X3 REAL STM2 REFS 20
27 X32 REAL STM2 REFS 20
10 X4 REAL STM2 REFS 20
11 X6 REAL STM2 REFS 20
12 xe REAL STM2 REFS 20

EXTERNALS TYPE ARGS REFERENCES
COMT2 2 33

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 40
0 2000 INACTIVE 64

COMMON BLOCKS LENGTH 
CONST2 36
COMCON 33
STM2 44

STATISTICS
PROGRAM LENGTH 337B 223
SCM LABELED COMMON LENGTH I61B 113

FTN 4.5*414 02/07/79 10.S1.39S PAGE 4

40 3*41

41

SO

52

54

43
43
51
43
43

2*43
43
43
43
43
43
43

6*56

55
53

7*56
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50

55

FUNCTION HVT3 76/7* DPT=] FTN 4.‘.♦414 02/07/74 10.51.39S

C
C
c
c
c
c

c
c

FUNCTION HVT3<V.T>
HVT3 ENTHALPY - SUB REGION 3 H = F4V,T> 

ENTRY = H3E(OUNNY»

COMMON /C0NST3/ COO. C01. C02. C03. C04.
icoio.con.coi2. Cll. C12. C13. 04. CIS.
2 C24. C25. C26. C27. C28. C31. C32. C33*
3 C39.C310. C40. C41 * C50. C60. C61. C62.
4 C73. C74. C75. C76. C77. C78. D30. D31.
5 D42. D43. D44. D50. D51. D52

HVT3 2
k 2ND LEVEL ROUTINE HVT3 3

HVT3 4
HVT3 5
HVT3 6
HVT3 7
HVT3 B

COS. C06. C07. COS. COO. HVT3 9
C16. C17. C21. C22. C23. HVT3 10
C34. C35. C36. C37. C3B. HVT3 11
C63. C44. C70. C71. C72. NVT3 12
032* 033. 034. 040. 041. NVT3 13

HVT3 14
HVT3 15
HVT3 16

CONNON /CONCON/ ALPHA0.ALPHA1. PCA. VCA. TCA. T2A. PVOIO* HVT3
1 PVOT. All. TI. TC* PI. PWIN. PNAX. PSMAX. P3NIN. HVT3
2 V3MIN. V3MAX. THIN. TMAX. TSMAX. T1MAX* T2MIN. T3M1N* T3MAX. HVT3
3 HMIN. HMAX. HSMAX. H4MAX. SHIN. SMAX. S3MIN. S4MAX MVT3

C HVT3
C HVT3

COMMON /STM3/ THETA .THL1 .THLOG .THM1 .THM22 .THM23 .EX . HVT3
1 EXM1 .EXN2 .EXMS .EXM6 .EXL06 .X5DTH2.X60TH2.OMTH1 .03SV . HVT3
2 V03SV .04SV «VD4SV .05SV «VD5SV »Y «Y2 *Y3 .Y30 .Y31 HVT3

-C HVT3
C HVT3

DATA C0ZT2. C03T3 / -1.554350078E*!. *1.2613B2256E*1 / HVT3
DATA C04T4. COSTS / -1.10722B152E.1. *i.05209a535E*l / HVT3
DATA C06T6. C07T7 / -6.87B9752B0E*0. *1.561966595E*0 / HVT3
DATA COftTB* C09T9 / ♦9.300029040F-1• -7.3BB104896E-1 / HVT3
DATA C01010. C01111/ ♦1.941292390E-1. -1.B64176336E-2 / HVT3
DATA C13T2, C14T3 / -2.4077BOOBO€*1. «1.621312266E*1 / HVT3
DATA C15T4. C16TS / -3.97S460172E*0. *3.1376159105-1 / HVT3
DATA C21T2. C24T2 / -B.597701840£*0. .B.0B34491B0E*0 / HVT3
DATA C25T3. C26T4 / *4.6663B97eOE.O. >6.662757400E*0 / HVT3
DATA C27T5. C2BT2 / ♦1.624405790E*0. *5.673106500E*! / HVT3
DATA C31T3. C35T2 / *2.3B4525526E-5. ♦1.50379190BE*! / HVT3
DATA C36T3. C37T4 / >3.7846192002*1* *4.38B69B4B0E*0 / HVT3
DATA C3BT5. C39T6 / *1.0607274605*1. -3.279177396E*0 / HVT3
DATA C310T2. C40T23/ *1.66S750B26E*1. *6.3473508485-5 / HVT3
DATA C40T24. C41T2B/ *6.623322624E-5. -1.42S407158E-2 / HVT3
DATA C41T29. C60T3 / -1.476314557E-2. *1.65B680600E-1 / HVT3
DATA C61T2. C72T2 / -4.67273191DE-1. *4.4414464162*1 / HVT3
DATA C73T3. C74T4 / -5.406lie710F*2. *9.42B3B4BB0E*3 / HV73
DATA C75T5. C76T6 / -7.31167B490E*4. *2.72574997BE*5 / HVT3
DATA C77T7, C7BT8 / -4.9374895022*5. *3.505257142E*5 / HVT3
DATA CTA. CTB / -2.528322967F*0. *5.4351794B9E*1 / NVT3
DATA C12M17 / *3.43S853127E*0 / HVT3

C HVT3
CALL C0MT3(V»T) HVT3

C HVT3
ENTRY H3E HVT3

C HVT3
C THIS ENTRY CAN 8E USED ONLY IF C0MT3 VAS LAST CALLED NITH THE HVT3
C VALUES OF V AND T THAT ARE TO BE ASSUMED HERE. HVT3
C HVT3

1000 HO = CTA - C50 - C11*EX ♦ EXM1*1C02T2 * EXMl*(CD3T3 ♦ EXM1*«C04T4* HVT3

17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57 
56

PAGE 1
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60

65

70

75

80

85

90

FUNCTION HVT3 76/76 OPT=l FTN

1 EXM1*(C05TS ♦ EXH1*(C06T6 * EXH1*(C07T7 ♦ EXM1*(C08T8 *
2 EXM1*(C09T9 ♦ EXM1*(C01010 ♦ EXMI*C01111)))))>))) - £XH1«(C12 ♦
3 EXM1*(C13 ♦ EXM1*(C14 ♦ EXM1*(C15 ♦ EX*1«C16)>>) ♦ C12H17*EXL06 

HI = -07 - C50 - EX*(C11 ♦ C21T2) ♦ EXM1«(C12 ♦ EXM1«{C13T2 ♦
1 EXMl*(C14T3 ♦ EXM1*(C15T4 ♦ EXM1*C16T5>>)> - 2.0*EXM1*(C22 ♦
2 EXMl*(C23 ♦ EXM1*(C24 ♦ EXM1*(C25 ♦ EXM1*(C?6 ♦ EXM1*C27)>))) -
3 C28T2*EXL0G

H2 = -C28 - EX*IC21T2 ♦ C31T3) ♦ EXM2*(C23 ♦ EXM1*(C24T2
1 ♦ EXMl*(C25T3 ♦ EXM1*(C26T4 ♦ EXM1*C27T5>1>> - 3.0*EXM1«(C32
2 ♦ EXMl*(C33 ♦ EXM1*(C34 ♦ EXM1*(C35 * EXM1*(C36 ♦ EXM1«(C37
3 ♦ EXMl*(C38 ♦ EXM1*C39))))))) - CTB*EXL06

H3 = -C310 - C31T3*EX ♦ EXMl*(-C32 ♦ EXM2*IC3* ♦ EXM1*(C35T2
1 ♦ EXMl*(C36T3 ♦ EXM1*(C37T4 ♦ EXM1*1C38T5 ♦ EXM1*C39T6>>>>M
2 - C310T2*EXLOG

H4 = (C40T23 ♦ C41T28*EXM5 - (C40T24 ♦ C*1T29*EXM5>*THM1I*THM22 
H6 = —X60TH2*(C60T3 ♦ THM1*(C61T2 ♦ THM1*(C62+TMM1*(-C64*THM1111) 
H7 * CTO ♦ THL1*(C71 ♦ C71*THETA ♦ THL1*(C72 * C72T2*THETA

1 ♦ THL1*(C73 ♦ C73T3*THETA * THL1*(C74 ♦ C74T4*THETA
2 ♦ THL1*(C75 ♦ C75T5*THETA * THL1*(C76 ♦ C76T6*THETA
3 ♦ THL1*(C77 ♦ C77T7*THETA ♦ THL1*CC78 ♦ C7BT8*THETA>)))))))

H8 = 0.0
IF(THETA .GE. 1.0 .OR. EX .GE. 1.0) BO TO 1500 
FTH3 * 3.O/OMTHl
H8A * (030*<—2.0*Y ♦ FTH3) ♦ EXMl*(031*(-Y ♦ FTH3) ♦ EXMl*1032*

1 FTH3 ♦ EXMl*(033*(Y ♦ FTH3)♦EXMl*(034*(2.0*Y ♦ FTH3)))I)) *Y2 
FTH4 * 4.0/OMTH1
H8B = (D40*(-3.0*V ♦ FTH4) * EXMl*(041*(-2.0*Y ♦ FTH4)

1 ♦ EXMl*(042*(-Y ♦ FTH4) ♦ EXM1*<D43*FTH4 ♦ EXM1*(044*(Y
2 ♦ FTH4))))> >*Y3 

FTH32 = 32.O/OMTHl
HBC * Y31*(050*(31.0*Y - FTH32) ♦ EX*(051*(32.0*Y - FTH32)

1 ♦ EX*D52*(33.0*Y - FTH32)))
H8 = HBA ♦ H8B - HBC

1500 HWT3 = (HO ♦ THL1*(HI ♦ THLl*(H2 ♦ THL1*H3)) ♦ H4 ♦ H6 - H7 ♦ H8 
1 ♦ ALPHAO) *F>V010 

2000 RETURN 
END

02/07/79 10.51,

HVT3 59
HVT3 60
HVT3 61
HVT3 62
HVT3 63
HVT3 64
HVT3 65
HVT3 66
HVT3 67
HVT3 68
HVT3 69
HVT3 70
HVT3 71
HVT3 72
HVT3 73
HVT3 74
HWT3 75
HVT3 76
HVT3 77
HVT3 78
HVT3 79
HVT3 80
HVT3 81
HVT3 82
HVT3 83
HWT3 84
HVT3 85
HVT3 86
HVT3 87
HVT3 88
HVT3 89
HVT3 90
HVT3 91
HVT3 92
HWT3 93
HWT3 94
HYT3 95

PAGE 2

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
4 HVT3 1

14 H3E 52 93

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS 16

0 ALPHAO REAL COMCON REFS 16 91
1 ALPHA1 REAL COMCON REFS 16

451 CTA REAL REFS 57 defined 47
452 CTB REAL REFS 65 DEFINED 47

0 COO REAL C0NST3 REFS 8
1 C01 REAL C0NST3 REFS 8

12 C010 REAL C0N5T3 REFS 8
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FUNCTION MVT3 76/7* OPT=l

VARIABLES SN TYPE RELOCATION
All C01010 REAL REFS 57

13 con REAL C0N5T3 REFS a
412 conn REAL REFS 57

14 C012 REAL CONST3 REFS 8
2 C02 REAL C0NST3 REFS 8

401 C02T2 REAL REFS 57
3 C03 REAL CONST3 REFS 8

402 C03T3 REAL REFS 57
4 C04 REAL C0NST3 REFS 8

403 C04T4 REAL REFS 57
5 COS REAL CONST3 REFS 8

404 COSTS REAL REFS 57
6 C06 REAL C0NST3 REFS 8

405 C06T6 REAL REFS 57
7 COT REAL C0NST3 REFS 8

406 C07T7 REAL REFS 57
10 coe REAL C0NST3 REFS 8

407 COSTS REAL REFS 57
11 C09 REAL CONST3 REFS 8

410 C09TV ■REAL REFS 57
15 Cll REAL C0NST3 REFS 8
16 C12 REAL C0NST3 REFS 8

453 C12M7 REAL REFS 57
17 C13 REAL C0NST3 REFS 8

413 C13T2 REAL REFS 61
20 C14 REAL C0NST3 REFS 8

414 C14T3 REAL REFS 61
21 CIS REAL C0NST3 REFS 8

415 C15T4 REAL REFS 61
22 C16 REAL C0N5T3 REFS 8

416 C16T5 REAL REFS 61
23 C17 REAL C0NST3 REFS 8
24 C21 REAL C0NST3 REFS 8

417 C21T2 real REFS 61
25 C22 REAL CONST3 REFS 8
26 C23 REAL C0NST3 REFS 8
27 C24 REAL C0NST3 REFS 8

420 C24T2 REAL REFS 65
30 C25 REAL C0NST3 REFS 8

421 C25T3 REAL REFS 65
31 C26 REAL C0NST3 REFS 8

422 C26T4 REAL REFS 65
32 C27 REAL C0NST3 REFS 8

423 C27T5 REAL REFS 65
33 C2B REAL C0NST3 REFS a

424 C28T2 REAL REFS 61
34 C31 REAL C0NST3 REFS 8

425 C31T3 REAL REFS 65
45 C310 REAL C0NST3 REFS 8

433 C310T2 REAL REFS 69
35 C32 REAL C0NST3 REFS 8
36 C33 REAL CONST3 REFS 8
37 C34 REAL C0NST3 REFS 8
40 C35 REAL C0NST3 REFS 8

426 C35T2 REAL REFS 69
41 C36 REAL C0NST3 REFS 8

427 C36T3 REAL REFS 69

FTN *.5*41* 02/07/79 10.51.39S PAGE 3

DEFINED 31

DEFINED 31

DEFINED 27

DEFINED 27

DEFINED 28

DEFINED 28

DEFINED 29

DEFINED 29

DEFINED 30

DEFINED 30
57 61
57 61

DEFINED 48
57

DEFINED 32
57

DEFINED 32
57

DEFINED 33
57

DEFINED 33
61

65 DEFINED
61
61 65
61

DEFINED 34
61

DEFINED 35
61

DEFINED 35
61

DEFINED 36
65

DEFINED 36

69 DEFINED
69

DEFINED 40
65 69
65
65 69
65

DEFINED 37
65

DEFINED 38
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FUNCTION HVT3 76/76 OPT = l

VARIABLES SN TYPE RELOCATION
42 C37 REAL C0NST3 REFS

430 C37T4 REAL REFS
43 C38 REAL CONST3 REFS

431 C38T5 REAL REFS
44 C39 REAL C0NST3 REFS

432 C39T6 REAL REFS
46 C40 REAL CONST3 REFS

434 C40T23 REAL REFS
435 C40T24 REAL REFS

47 C41 REAL C0NST3 REFS
436 C41T28 REAL REFS
437 C41T29 REAL REFS

50 C50 REAL CONST3 REFS
51 C60 REAL CONST3 REFS

440 C60T3 REAL REFS
52 C61 REAL C0NST3 REFS

441 C61T2 REAL REFS
S3 C62 REAL C0NST3 REFS
54 C63 REAL CONST3 REFS
55 C64 REAL CONST3 REFS
56 C70 REAL CONST3 REFS
57 C71 REAL CONST3 REFS
60 C72 REAL C0NST3 REFS

442 C72T2 REAL REFS
61 C73 REAL C0NST3 REFS

443 C73T3 REAL REFS
62 C74 REAL C0NST3 REFS

444 C74T4 REAL REFS
63 C75 REAL CONST3 REFS

445 C75T5 REAL REFS
64 C76 REAL CONST3 REFS

446 C76T6 REAL REFS
65 C77 REAL C0NST3 REFS

447 C77T7 REAL REFS
66 C78 REAL CONST3 REFS

450 C78T8 REAL REFS
17 D3SV REAL STM3 REFS
67 030 REAL C0NST3 REFS
70 D31 REAL CONST3 REFS
71 D32 REAL C0NST3 REFS
72 D33 REAL CONST3 REFS
73 D34 REAL CONST3 REFS
21 D4SV REAL STM3 REFS
74 040 REAL CONST3 REFS
75 041 REAL C0NST3 REFS
76 042 REAL CONST3 REFS
77 D43 REAL CONST3 REFS

100 D44 REAL CONST3 REFS
23 D5SV REAL STM3 REFS

101 050 REAL CONST3 REFS
102 051 REAL CONST3 REFS
103 D52 REAL C0NST3 REFS

6 EX REAL STM3 REFS
13 EXLOG REAL STM3 REFS

7 EXMl REAL STM3 REFS
10 EXM2 REAL STM3 REFS
11 EXM5 REAL STM3 REFS

6
69

8
69

8
69

8
72
72

8
72
72

22
22
22
22
22

a»
Q

D
Vt

tC
pa

a»
a»

Q
D

fv
Ba

9a
9f

v<
»a

»»
<»

 +
 a

D
+‘a

»*
o*

aD
*9

Ba
»a

a»
a»

ui
aD

ua
»C

B

65
DEFINED 36

65
DEFINED 39

65
DEFINED 39
DEFINED 40
DEFINED 41

DEFINED 41
DEFINED 42

57 61
DEFINED 42
DEFINED 43

73

FTN 4.5*414 02/07/79 10.51.39$ PAGE 4

73
74

2*74
74

DEFINED 43
74

DEFINED 44
74

DEFINED 44
74

DEFINED 45
74

DEFINED 45
74

DEFINED 46
74

DEFINED 46
81
81
81
81
81
84
84
84
84
84

88
88
88
57 61 65 69 79 2*88
57 61 65 69

15*57 11*61 12*65 6*69 4*81 4*84
65 69

2*72
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FUNCTION HVT3 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
12 EXH6 REAL STM3 REFS

475 FTH3 REAL REFS
501 FTH32 REAL REFS
477 FTH4 REAL REFS

32 HMAX REAL COMCON REFS
31 HMIN REAL COMCON REFS
33 HSMAX REAL COMCON REFS

464 HVT3 REAL DEFINED
465 HO REAL REFS
466 HI REAL REFS
467 M2 REAL REFS
470 H3 REAL REFS
471 M4 REAL REFS

34 H4MAX REAL COMCON REFS
472 H6 REAL REFS
473 H7 REAL REFS
474 MB REAL REFS
476 HBA REAL REFS
500 MSB REAL REFS
502 HBC REAL REFS

16 OMTH1 REAL 5TM3 REFS
2 PCA REAL COMCON REFS

15 PMAX REAL COMCON REFS
14 PMIN REAL COMCON REFS
16 PSMAX REAL COMCON REFS
7 PVOT REAL COMCON REFS
6 PVOIO REAL COMCON REFS

13 PI REAL COMCON REFS
17 P3MIN REAL COMCON REFS
36 SMAX REAL COMCON REFS
35 SMIN REAL COMCON REFS
37 S3MIN REAL COMCON REFS
40 S4MAX REAL COMCON REFS

0 T REAL F.P. REFS
12 TC REAL COMCON REFS
4 TCA REAL COMCON REFS
0 THETA REAL STM3 REFS
2 THL06 REAL STM3 REFS
1 THL1 REAL STM3 REFS
3 THM1 REAL 5TM3 REFS
4 THM22 REAL 5TM3 REFS
5 THM23 REAL STM3 REFS

23 TMAX REAL COMCON REFS
22 TMIN REAL COMCON REFS
24 TSMAX REAL COMCON REFS

5 TZA REAL COMCON REFS
11 TI REAL COMCON REFS
25 T1MAX REAL COMCON REFS
26 T2MIN REAL COMCON REFS
30 T3MAX REAL COMCON REFS
27 T3MIN REAL COMCON REFS

0 V REAL F.P. REFS
3 VCA REAL COMCON REFS

20 VD3SV REAL ST M3 REFS
22 VD4SV REAL 5TM3 REFS
24 VD5SV REAL 5TM3 REFS
21 V3MAX REAL COMCON REFS

FTN 4.5*41<t 02/07/79 10.51.39S PAGE 5

DEFINED BO
DEFINED 87
DEFINED 83

DEFINED 57
DEFINED 61
DEFINED 65
defined 69
DEFINED 72

DEFINED 73
DEFINED 74
DEFINED 78
DEFINED 81
DEFINED 84
DEFINED 88

80 83

91

DEFINED 1

8*74 79

8*74 3*91
72 4*73
72

DEFINED 1

22
5*ttl
3‘flB
5*84

16
16
16
91
91
91
91
91
91
16
91
91
91
90
90
90
22
16
16
16
16
16
16
16
16
16
16
16
16
50
16
16
22
22
22
22
22
22
16
16
16
16
16
16
16
16
16
50
16
22
22
22
16
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FUNCTION HVT3 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
20 V3MIN REAL COMCON REFS 16
14 X50TH2 REAL STM3 REFS 22
15 X60TH2 REAL STM3 REFS 22
25 V REAL 5TM3 REFS 22
26 V2 REAL STM3 REFS 22
27 T3 REAL STM3 REFS 22
30 Y30 REAL 5TM3 REFS 22
31 Y31 REAL STMS REFS 22

EXTERNALS TYPE ARGS REFERENCES
C0MT3 2 50

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 57

347 1500 91 79
0 2000 INACTIVE 93

COMMON BLOCKS LENGTH 
CONST3 68
COMCON 33
STM3 26

STATISTICS
PROGRAM LENGTH S03B 323
SCM LABELED COMMON LENGTH 177B 127

FTN 4.5*41* 02/07/79 10.S1.39S PAGE 6

73
4*81 4*84

81 
84

88

3*88
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FUNCTION P23T Tfc/Th OPT=l FTN *<.*>*414 02/07/7*9 10.51.39S

1

5

10

15

20

FUNCTION P23T(TIN! P23T
C P23T BOUNDARY BETWEEN REGIONS 2 AND 3 P23T
C A 1ST LEVEL SUBROUTINE P23T
C P23T
C P23T
C P23T
C P23T

COMMON /COMCON/ ALPHAO.ALPHA1. PCA. VCA. TCA* TZA. PV010, P23T
1 PVDT» All* Tl* TC* PI* PMIN* PMAX* PSMAX* P3MIN* P23T
2 V3MIN* V3MAX* TMIN* TMAX* TSMAX* T1MAX* T2MIN* T3MIN* T3MAX* P23T
3 HMIN. MMAX* HSMAX* H4MAX* SMIN* SMAX* S3MIN, S4MAX P23T

C P23T
COMMON /CONSTL/ ALO. AL1* AL2* AL2T2 P23T

C P23T
T = TIN P23T
IF(T *LT. TMIN .OR. T .6T. TMAX) CALL 5TERI5H P23T, 2. T) P23T

1000 TWTA = (T * TZA)/TCA P23T
P23T = (ALO * THETA*1AL1 ♦ T»«TA»AL2I»*PCA P23T

2000 RETURN P23T
END P23T

10
11
12
13
14
15
16 
17 
IB
19
20 
21

SYMBOLIC REFERENCE MAP <»=2>

ENTRY POINTS BEF LINE REFERENCES
4 P23T 1 19

VARIABLES sn type RELOCATION
10 All REAL COMCON REFS 8
0 ALPHA0 REAL COMCON REFS 8
1 ALPHA! REAL COMCON REFS 8
0 ALO REAL CONSTL REFS 13 18
1 AL1 REAL CONSTL REFS 13 18
2 ALP REAL CONSTL REFS 13 18
3 AL2T2 REAL CONSTL REFS 13

32 HMAX REAL COMCON REFS 8
31 HMIN REAL COMCON REFS B
33 HSMAX REAL COMCON REFS 8
34 H4MAX REAL COMCON REFS 8
2 PCA REAL COMCON REFS 8 18

15 PMAX REAL COMCON REFS 8
14 PMIN REAL COMCON REFS 8
16 PSMAX REAL COMCON REFS 8

7 PVOT REAL COMCON REFS 8
6 PV010 REAL COMCON REFS 8

13 PI REAL COMCON REFS B
32 P23T REAL DEFINED 18
17 P3MIN REAL COMCON REFS 8
36 SMAX REAL COMCON REFS 8
35 SMIN REAL COMCON REFS 8
37 S3MIN REAL COMCON REFS 8
40 S4MAX REAL COMCON REFS 8
33 T REAL REFS 3*16 17 DEFINED
12 TC REAL COMCON REFS 8

PAGE 1
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FUNCTION P23T 76/76 OPT=l

VARIABLES SN TYPE RELOCATION4 TCA REAL COMCON REFS34 THETA REAL REFS0 TIN REAL F.P. REFS
23 TMAX REAL COMCON REFS22 TMIN REAL COMCON REFS24 TSMAX REAL COMCON REFS5 TZA REAL COMCON REFS11 TI REAL COMCON REFS25 T1MAX REAL COMCON REFS26 T2MIN REAL COMCON REFS30 T3MAX REAL COMCON REFS27 T3MIN REAL COMCON REFS3 VCA REAL COMCON REFS21 V3MAX REAL COMCON REFS20 V3MIN REAL COMCON REFS

EXTERNALS TYPE ARGS REFERENCES
STER 3 16

STATEMENT labels 
0 1000 
0 2000

DEE LINE 
INACTIVE 17
INACTIVE 19

REFERENCES

COMMON BLOCKS LENGTH 
COMCON 33
CONSTL A

STATISTICS
PROGRAM LENGTH 37B 31
SCM LABELED COMMON LENGTH 45B 37

a
2*18

15

flO ^0 8) 
C
O C

D ® dQ C
O 8) 

do 
C
O

FTN 4.5»414 02/07/79 10.51.39*

17
DEFINED 17
DEFINED 1

16 
16
17
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FUNCTION PVT3 76/76 OPT = l FTN 4.5*414 02/07/79 10.51.39S

FUNCTION PVT3IV.TJ 
PVT3 PRESSURE - SUBRE6I0N 3 

NITH ENTRY P3E 
USING C0NT3(V«T)

A 2ND LEVEL SUBROUTINE
PVT3
PVT3
PVT3
PVT3
PVT3
PVT3
PVT3
PVT3

1 PVOT.
2 V3MIN,
3 HMIN*

All.
V3MAX.

Tl,
TMIN,

TC. PI. PMIN. PMAX. PSMAX, P3MIN, 
TMAX. TSMAX, UMAX. T2MIN, T3MIN. T3MAX,

MMAX, HSMAX. H4MAX* SMIN, SMAX, S3MIN. S4MAX

COMMON /STM3/ THETA .THL1
1 EXM1 ,£XM2 ,EXM5 ,EXM6
2 VD3SV ,D4SV .V04SV ,D5SV

.THLOG ,THM1 .THM22 .THM23 .EX , 

.EXLOG .X50TH2.X60TH2.0MTH1 «D3SV ,

.VOSSV »Y ,Y2 .Y3 »Y30 .Y31

DATA C03T2
C05T4
C0TT6
C09T8

C01110
C14T3
C16T5
C24T3
C26T5
C33T2
C35T4
C37T6
C39T8

*8.409215040E*0 / 
.8.416788280E-0 / 
*1.33BB28510£*0 / 
—6.567204352E—1 / 
-1.694705760E-2 / 
♦1.621312266E*! / 
♦3.13761S910E-1 / 
+1.212517377E*! / 
-8.328446750E*0 / 
—1.672306760E*2 / 
♦3.007583816E*! / 
.6.583047720E*0 / 
-4.372236528E.0 /

C04T3 / -8.304211140E*0 /. 
C06T5 / —5.732479400E*0 /♦ 
C08T7 / «8.137525410E-1 /. 

C010T9 / .1.747163151E-1 /, 
C13T2 / —2.407780080E*1 /. 
C15T4 / —3.975460172E*0 /, 
C23T2 / -2.8323B6260E.1 /, 
C25T4 / *6.221853040E*0 /. 
C27T6 / .1.9492B6948E* 0 /, 
C34T3 / ♦!.07590955IE*2 /, 
C36T5 / -6.308032000E*! /. 
C38T7 / *1.485018444E*1 /« 
C41T5 / -2.545369925E-3 /

CALL C0MT31V.T>

ENTRY P3E

THIS ENTRY TO BE USED ONLY IF COMT3 NAS LAST CALLED NITH THE 
VALUES OF V AND T THAT ARE TO BE ASSUMED HERE.

1000 PO = C01 - EXM2»(C02 « EXM1MC03T2 ♦ EXM1*(C04T3 * EXM1*(C05T4
1 ♦ EXM1* (C06T5 . EXM1* (C07T6 ♦ EXM1MC08T7 * EXM1»(C09T8
2 ♦ EXM1* < C010T9 « EXM1*C01110)1))))>)) * C012*EXM1

PA « Cll - EXM2*(C12 * EXM1*(C13T2 « EXM1*«C14T3 * EXM1»(C15T4 
1 * EXM1*C16T5)>>> ♦ C17*EXM1
P2 = C21 - EXM2*(C22 * £XM1*(C23T2 ♦ EXM1*(C24T3 ♦ EXM1*(C25T4 

1 ♦ EXM1*(C26T5 ♦ EXMl*C?7T6tM>) ♦ C28*EXM1 
P3 = C31 - EXM2*(C32 ♦ EXM1*(C33T2 ♦ EXM1*(C34T3 ♦ EXMl*tC35T4

1 ♦ EXM1*(C36T5 ♦ EXM1*<C37T6 ♦ EXM1«(C38T7 ♦ EXM1*C39T8)>))())
2 * C310*EXMl

PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT 3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3 
PVT3

COMMON /C0NST3/ COO. C01, C02, C03, C04, COS. C06, COT. COS. C09, PVT3 10
1C010.C011,C012, Cll, C12, C13, C14. CIS, C16, C17, C21, C22. C23, PVT3 11
2 C24. C25, C26, C27. C28, C31, C32, C33, C34, C35, C36. C37, C38, PVT3 12
3 C39.C310, C40. C41, C50, C60. C61, C62, C63, C64, CTO. C71, C72, PVT3 13
4 C73. C74, C75, C76. C77. C78, D30, 031, D32, D33, D34, 040, D41, PVT3 14
5 D42, D43. D44, D50. D51. D52 PVT3 15

PVT 3 16
PVT3 17

COMMON /COMCON/ ALPHAO.ALPHA1, PC/k. VCA, TCA , TZA, PV010, PVT3 18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
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FUNCTION PVT3 76/76 OPT = 1 FTN 4.5*414 02/07/79 10.51

P4 = C41T5*EXM6*THM23 PVT3 59
P6 = 6.0»X50TH2*(C60 ♦ THM1*(C61 ♦ THM1*(C62 ♦ TMM1*(C63 PVT3 60

1 ♦ THM1*C64>))) PVT3 61
P7 = 0.0 PVT3 62
IF(THETA .GE. 1.0 .OR. EX ,GE. 1.0) GO TO 1500 PVT3 63
P7A = Y3*(VD3SV ♦ Y*VD4SV) PVT3 64
P7B = Y*Y31*VD5SV PVT3 65
P7 = P7« - P7B PVT3 66

1500 PVT3 = <-P0 ♦ THL1*(-PA - THL1*(P2 ♦ P3*THL1) ♦ P4) - P6 * P7)*PCA PVT3 67
2000 RETURN PVT3 6B

END PVT3 69

PAGE 2

SYMBOLIC REFERENCE MAP <R=2»
ENTRY POINTS DEF LINE REFERENCES

♦ PVT3 1
14 P3E 43 67

VARIABLES SN TYPE RELOCATION
10 AH REAL COMCON REFS 17

0 ALPHAO REAL COMCON REFS 17
1 ALPHA1 REAL COMCON REFS 17
0 COO REAL CONST3 REFS 9
1 COl REAL CONST3 REFS 9 48

12 C010 REAL CONST3 REFS 9
205 C010T9 REAL REFS 48 DEFINED 27

13 con REAL C0NST3 REFS 9
206 C01110 REAL REFS 48 DEFINED 27

14 C012 REAL C0NST3 REFS 9 48
2 C02 REAL CONST3 REFS 9 48
3 C03 REAL C0NST3 REFS 9

176 C03T2 REAL REFS 48 DEFINED 27
4 C04 REAL CONST3 REFS 9

177 C04T3 REAL REFS 48 DEFINED 27
5 COS REAL C0NST3 REFS 9

200 C05T4 REAL REFS 48 DEFINED 27
6 COG REAL C0NST3 REFS 9

201 C06T5 REAL REFS 48 DEFINED 27
7 COT REAL C0NST3 REFS 9

202 C07T6 REAL REFS 48 DEFINED 27
10 COB REAL CONST3 REFS 9

203 C0BT7 REAL REFS 48 DEFINED 27
11 C09 REAL C0NST3 REFS 9

204 C09T8 REAL REFS 48 DEFINED 27
15 Cll REAL C0NST3 REFS 9 51
16 C12 REAL C0N5T3 REFS 9 51
17 C13 REAL C0NST3 REFS 9

207 C13T2 REAL REFS 51 DEFINED 27
20 C14 REAL C0NST3 REFS 9

210 C14T3 REAL REFS 51 DEFINED 27
21 C15 REAL CONST3 REFS 9

211 C15T4 REAL REFS 51 DEFINED 27
22 C16 REAL CONST3 REFS 9

424045



FUNCTION PVT3 7fc/76 0^1=1

VARIABLES SN TYPE RELOCATION
212 C16T5 REAL REFS
23 C17 REAL C0NST3 REFS
24 C21 REAL CONST3 REFS
25 C22 REAL CONST3 REFS
26 C23 REAL CONST3 REFS

213 C23T2 REAL REFS
27 C24 REAL CONST3 REFS

214 C24T3 REAL REFS
30 C25 REAL CONST3 REFS

215 C25T4 REAL REFS
31 C26 REAL C0NST3 REFS

216 C26T5 REAL REFS
32 C27 REAL C0NST3 REFS

217 C27T6 REAL REFS
33 C2B REAL C0NST3 REFS
34 C31 REAL C0NST3 REFS
45 C310 REAL C0NST3 REFS
35 C32 REAL C0NST3 REFS
36 C33 REAL C0NST3 REFS

220 C33T2 REAL REFS
37 C34 REAL C0NST3 REFS

221 C34T3 REAL REFS
40 C35 REAL CONST3 REFS

222 C3574 REAL REFS
41 C36 REAL CONST3 REFS

223 C3675 REAL REFS
42 C37 REAL CONST3 REFS

224 C37T6 REAL REFS
43 C36 REAL C0N5T3 REFS

225 C3ST7 REAL REFS
44 C39 REAL CONST3 REFS

226 C39T8 REAL REFS
46 C40 REAL CONST3 REFS
47 C41 REAL C0NST3 REFS

227 C41T5 REAL REFS
50 C50 REAL C0N5T3 REFS
51 C60 REAL CONST3 REFS
52 C61 REAL C0NST3 REFS
53 C62 REAL C0NST3 REFS
54 C63 REAL C0N5T3 REFS
55 C64 REAL CONST3 REFS
56 C70 REAL C0NST3 REFS
57 C71 REAL C0NST3 REFS
60 C72 REAL CONST3 REFS
61 C73 REAL CONST3 REFS
62 C74 REAL C0NST3 REFS
63 C75 REAL C0NST3 REFS
64 C76 REAL CONST3 REFS
65 err REAL CONST3 REFS
66 C76 REAL CONST3 REFS
17 D3SV REAL STM3 REFS
67 D30 REAL CONST3 REFS
70 D31 REAL CONST3 REFS
71 D32 REAL C0NST3 REFS
72 D33 REAL C0NST3 REFS
73 D34 REAL C0NST3 REFS
21 D4SV REAL 5TM3 REFS

FTN *.5»414 02/07/79 10.51.39* PAGE 3

DEFINED 27
51 
53 
53

DEFINED 27
DEFINED 27
DEFINED 27
DEFINED 27
DEFINED 27

53 
55 
55 
55

DEFINED 27
DEFINED 27
DEFINED 27
DEFINED 27
DEFINED 27

DEFINED 27
DEFINED 27

DEFINED 27
59
59
59
59
59
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FUNCTION PVT3 76/76 OPT=l

VARIABLES
74 D40
75
76
77

041
042
043

100 044
23 D5SV

101
102

050
051

103 052
6 EX

13 
7

10
11
12
32 
31
33
34 
16

235
2

15
14
16 
7

233 
6

234 
13

EXLOG 
EXM1 
EXM2 
EXM5 
EXM6 
HMAX 
HMIN 
HSMAX 
H4MAX 
0MTH1 
PA 
PCA 
PMAX 
PMIN 
PSMAX 
PVOT 
PVT3 
PV010 
PO 
PI

SN TYPE 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL

RELOCATION 
CONST3 
C0NST3 
C0NST3 
C0NST3 
C0NST3 
STM3 
CONST3 
C0NST3 
C0NST3 
STM3 
STM3 
STM3 
STM3 
STM3 
STM3 
COMCON 
COMCON 
COMCON 
COMCON 
STM3
COMCON
COMCON
COMCON
COMCON
COMCON
COMCON
COMCON

REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS

DEFINED
REFS
REFS
REFS

23
23
23
23
23
23
17
17
17
17
23
66
17
17
17
17
17
66
17
66
17

236 P2 REAL REFS 66
237 P3 REAL REFS 66

17 P3MIN REAL COMCON REFS 17
240 P4 REAL REFS 66
241 P6 REAL REFS 66
242 P7 REAL REFS 66
243 P7A REAL REFS 65
244 P7B REAL REFS 65

36 SMAX REAL COMCON REFS 17
35 SMIN REAL COMCON REFS 17
37 S3MIN REAL COMCON REFS 17
40 S4MAX REAL COMCON REFS 17

0 7 REAL F.P. REFS 41
12 7C REAL COMCON REFS 17
4 7CA REAL COMCON REFS 17
0 THETA REAL STM3 REFS 23
2 THLOG REAL STM3 REFS 23
1 THL1 REAL STM3 REFS 23
3 THM1 REAL STM3 REFS 23
4 THM22 REAL STM3 REFS 23
5 THM23 REAL STM3 REFS 23

23 TMAX REAL COMCON REFS 17
22 TMIN REAL COMCON REFS 17
24 TSMAX REAL COMCON REFS 17
5 TZA REAL COMCON REFS 17

11 Tl REAL COMCON REFS 17
25 TIM AX REAL COMCON REFS 17

FTN 4.5*414 02/07/79 10.51.39S

62
10#48 5«51 6*53 B*55

48 51 53 55
58

DEFINED 51
66

DEFINED 48
DEFINED 53
DEFINED 55
DEFINED 58
DEFIAED 59
DEFINED 61
DEFINED 63
DEFINED 64

DEFINED 1

62

3*66
4*59

58
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FUNCTION PVT3 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
26 T2MIN REAL COMCON RFFS 17
30 T3MAX REAL COMCON REFS 17
27 T3MIN REAL COMCON REFS 17

0 V REAL F.P. REFS 41
3 VCA REAL COMCON REFS 17

20 VD3SV REAL STM3 REFS 23
22 VD4SV REAL STM3 REFS 23
24 VD5SV REAL STM3 REFS 23
21 V3MAX REAL COMCON REFS 17
20 V3MIN REAL COMCON REFS 17
14 X50TH2 REAL STM3 REFS 23
15 X60TH2 REAL STM3 REFS 23
25 Y REAL STM3 REFS 23
26 Y2 REAL STM3 REFS 23
27 Y3 REAL STM3 REFS 23
30 Y30 REAL STM3 REFS 23
31 Y31 REAL STM3 REFS 23

EXTERNALS TYPE ARGS REFERENCES
C0NT3 2 41

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 46

154 1500 66 62
• 2000 INACTIVE 67

COMMON BLOCKS LEN6TH 
C0NST3 68
COMCON 33
STM3 26

STATISTICS
PROGRAM LENGTH 245B 165
SCM LABELED COMMON LENGTH 177B 127

ETN 4.5«414 02/07/79 10.51.39*

DEFINED 1

63
63
64

59

63 64

63

64
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FUNCTION SVT3 76/76 OPT=1 FTN 4.5*414 02/07/79 10.51.39i

FUNCTION SVT3 < V»T)
SVT3 ENTROPY - SUB REGION 3 

ENTRIES = S3E 
CALLS C0MT3,

A 2ND LEVEL SUBROUTINE S = F(V,T1
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3

COMMON /COMCON/ ALPHAO*ALPHA1• PCA* VCA* TCA* TZA* PV010*
1 PVOT* All* Tl* TC* PI* PMIN* PMAX* PSMAX* P3MIN,
2 V3MIN* V3MAX* TMIN* TMAX* TSMAX* T1MAX* T2MIN* T3MIN* T3MAX.
3 HMIN* HMAX* HSMAX. H4MAX* SMIN* SMAX* S3MIN* S4MAX

COMMON /STM3/ THETA *THL1 *THLOG *THM1 .THM22 *THM23 *EX *
1 EXM1 «EXM2 *EXM5 *EXM6 .EXLOG *X50TH2*X60TH2*OMTH1 «D3SV *
2 VD3SV ,D4SV *VD4SV *D5SV *V05SV *Y «Y2 *Y3 *Y30 *Y31

DATA C60T2 / ♦I.10578706TE-1 /. C61T3 / 
C62T4 / *1.47B82B56BE*0 /. C63T5 / 
C64T6 / ♦4.096B52208E-1 /. C71T2 / 
C72T3 / ♦6.662169624E*! /. C73T4 / 
C74T5 / ♦1.178548110E*4 /» C75T6 / 
C76T7 / *3.ie0041641E*5 /» C77T8 / 
C78T9 / ♦3.943414285E*5 /

-7.009097B65E-1 /. 
-1.298207735E*0 /. 
-3.037567430E*2 /♦ 
-7.208158280E*2 /* 
-8.774014188E*4 /. 
-5.642845147E*5 /.

CALL C0MT3(V.T)

ENTRY S3E

THIS ENTRY TO BE USED ONLY IF C0MT3 MAS LAST CALLED MITH THE 
VALUES OF V AND T THAT ARE TO BE ASSUMED HERE.

1000 SI * C11*EX ♦ EXM1*IC12 ♦ EXM1«(C13 ♦EXM1*(C14 * EXM1«(C15 
1 ♦ EXMl*C16im * C17*EXLOG ♦ C50
52 * 2.0*(C21*EX ♦ EXM1*(C22 ♦ EXM1*(C23 -* EXM1*(C24 

1 * EXM1*(C25 ♦ EXM1*(C26 ♦ C27*EXM1)>>>) « C28*EXL0G)
53 * 3.0*IC31*EX ♦ EXM1*(C32 ♦ EXH1MC33 * EXMl*IC34 ♦ EXM1*IC35

1 ♦ EXM1*(C36 ♦ EXM1* CC37 ♦ EXM1*(C3B ♦ C39*EXM1)))))))*C310*EXLOG)
54 * (C40 ♦ C41*EXM5)*(22.0 - 23.0*THM1>•THM23 - C50* THLOG
56 * IX60TH2/THETA»*(C60T2_* THM1*CC61T3 ♦ THM1MC62T4 

1 * THM1*(C63T5 ♦ THM1*C64T6)>))
57 = C70 ♦ THL1*(C71T2 * TML1*<C72T3 ♦ THL1*(C73T4 ♦ THL1*(C74T5 

♦ ♦ THL1*(C75T6 ♦ THL1*(C76T7 ♦ THL1*»C77TB ♦ THL1*C78T91))))))
58 = 0.0
IF(THETA .GE. 1.0 .OR. EX .GE. 1.01 GO TO 1500 
S8A = Y2*(3.0D0*D3SV ♦ 4.0D0*Y*D4SV>
S8B = 32.0D0*Y31*D5SV 
SB * (SBA ♦ S8B1/0MTH1

SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3
SVT3

COMMON /C0NST3/ COO. COl, C02. C03* C04. C05, C06, C07, COB* C09, SVT3 10
1C010.C011.C012. Cll* 02, 03. 04* 05, 06, 07. C21, C22. C23, SVT3 11
2 C24. C25, C26, C27. C2B* C31 * C32, C33* C34, C35* C36, C37. C38. SVT3 12
3 C39.C310, C40* C41. C50, C60* C61, C62* C63, C64* C70, C71« C72. SVT3 13
4 C73, C74, C75. C76. C77* C7B, 030. 031. D32. 033, 034. 040* 041, SVT3 14
5 D42* D43. D44. DSO. D51, D52 SVT3 15

16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

PAGE 1
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FUNCTION 5VT3 7<S/Tf> Of>T=l FTN 4.S»-*14 02/07/79 10.51.39S PAGE 2

1500 SVT3 * (-S1 - THL1*(52 ♦ 53*T«L1) * 54 -» 56 - 57 ■* S8-ALRH«n*PVOT SVT3 59
2000 RETURN 5VT3 60

- END SVT3 61

SYMBOLIC REFERENCE N*R l«=2l

ENTRY POINTS DEF LINE REFERENCES
6 SVT3 1

14 S3E 37 59

VARIABLES 5N TYPE RELOCATION
10 All REAL CONCON REFS 17

0 ALPHAO real CONCON REFS 17
1 ALPMAI REAL COMCON REFS 17 5B
0 COO REAL CONST3 REFS 9
1 COl REAL CONST3 REFS 9

12 £010 REAL CONST3 REFS 9
13 con REAL C0NST3 REFS 9
14 C012 REAL CONST3 REFS 9
2 C02 REAL C0NST3 REFS 9
3 C03 REAL CONST3 REFS 9
4 C04 REAL CONST3 REFS 9
5 cos REAL CONST3 REFS 9
6 £06 REAL C0NST3 REFS 9
7 C07 REAL CONST3 REFS 9

10 COB REAL C0N5T3 REFS 9
11 £09 REAL CONST3 REFS 9
15 Cll REAL CONST3 REFS 9 42
1* C12 REAL CONST3 REFS 9 42
17 C13 REAL C0N5T3 REFS 9 42
20 C14 REAL C0N5T3 REFS 9 42
21 C15 REAL C0NST3 REFS 9 42
22 C16 REAL C0NST3 REFS 9 42
23 C17 REAL C0N5T3 REFS 9 42
24 C21 REAL CONST3 REFS 9 44
25 C22 REAL C0NST3 REFS 9 44
26 C23 REAL CON573 REFS 9 44
27 C24 REAL C0NST3 REFS 9 44
30 C25 REAL CONST3 REFS 9 44
31 C26 REAL CONST3 REFS 9 44
32 C27 REAL CON5T3 REFS 9 44
33 C2B REAL C0NST3 REFS 9 44
34 C31 REAL CONST3 REFS 9 46
45 C310 REAL CONST3 REFS 9 46
35 C32 REAL C0NST3 REFS 9 46
36 C33 REAL C0NST3 REFS 9 46
37 C34 REAL CONST3 REFS 9 46
40 C35 REAL CONST3 REFS 9 46
41 £36 REAL CONST3 REFS 9 46
42 C37 REAL CONST3 REFS 9 46
43 C3B REAL CONST3 REFS 9 46
44 C39 REAL CONST3 REFS 9 46
46 C4D REAL CON5T3 REFS 9 48

424050



FUNCTION SVT3 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
47 C41 REAL C0NST3 REFS
50 C50 REAL CONST3 REFS
51 C60 REAL CONST3 REFS

212 C60T2 REAL REFS
52 C61 REAL CONST3 REFS

213 C61T3 REAL REFS
53 C62 REAL CONST3 REFS

214 C62T4 REAL REFS
54 C63 REAL CONST3 REFS

215 C63T5 REAL REFS
55 C64 REAL CONST3 REFS

216 C64T6 REAL REFS
56 C70 REAL CONST3 REFS
57 C71 REAL CONST3 REFS

217 C71T2 REAL REFS
60 C72 REAL CONST3 REFS

220 C72T3 REAL REFS
61 C73 REAL CONST3 REFS

221 C73T4 REAL REFS
62 C74 REAL C0NST3 REFS

222 C74T5 REAL REFS
63 C75 REAL CONST3 REFS

223 C75T6 REAL REFS
64 C76 REAL CONST3 REFS

224 C76T7 REAL REFS
65 C77 REAL C0NST3 REFS

225 C77T8 REAL REFS
66 C78 REAL CONST3 REFS

226 C78T9 REAL REFS
17 D3SV REAL STM3 REFS
67 DSO REAL CONST3 REFS
70 D31 REAL CONST3 REFS
71 D32 REAL CONST3 REFS
72 D33 REAL C0NST3 REFS
73 D34 REAL CONST3 REFS
21 D4SV REAL STMS REFS
74 D40 REAL CONST3 REFS
75 D41 REAL CONST3 REFS
76 D42 REAL CONST3 REFS
77 D43 REAL CONST3 REFS

100 D44 REAL CONST3 REFS
23 D5SV REAL STMS REFS

101 D50 REAL CONST3 REFS
102 D51 REAL CONST3 REFS
103 D52 REAL CONST3 REFS

6 EX REAL STM3 REFS
13 EXL06 REAL STM3 REFS

7 EXN1 REAL 5TM3 REFS
10 EX M2 REAL STMS REFS
11 EXH5 REAL STM3 REFS
12 EXM6 REAL STM3 REFS
32 HMAX REAL COMCON REFS
31 HMIN REAL COMCON REFS
33 HSMAX REAL COMCON REFS
34 H4MAX REAL COMCON REFS
16 0MTH1 REAL STM3 REFS

2 PCA REAL COMCON REFS

FTN 4.5*414 02/07/79 10.51.39S PAGE 3

48
42

DEFINED

DEFINED

DEFINED

DEFINED

DEFINED
51

DEFINED

DEFINED

DEFINED

DEFINED

DEFINED

DEFINED

DEFINED

DEFINED
55

55

56

42
42

5*42

48

57

46 54
46 

8*46

4B

27

27

27

27

27

27

27

27

27

27

27

27

27

44
44

6*44
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FUNCTION SVT3 76/76 OPT=l

WIABtES SN TYPE RELOCATION
15 PMAX REAL COMCON REFS 17
14 PMIN REAL COMCON REFS 17
16 PSMAX REAL COMCON REFS 17
7 PVOT REAL COMCON REFS 17
6 PVD10 REAL COMCON REFS 17

13 PI REAL COMCON REFS 17
17 P3MIN REAL COMCON REFS 17
36 SMAX REAL COMCON REFS 17
35 SMIN REAL COMCON REFS 17

243 SV73 REAL DEFINED 56
244 SI REAL REFS 56
245 52 REAL REFS 56
246 S3 REAL REFS 56

37 S3MIM REAL COMCON REFS 17
247 54 REAL REFS 56

40 S4WAX REAL COMCON REFS 17
250 S6 REAL REFS 56
251 S7 REAL REFS 56
252 SO REAL REFS 58
253 SBA REAL REFS 57
254 SBB REAL REFS 57

0 T REAL F.P. REFS 35
12 TC REAL COMCON REFS 17
4 TCA REAL COMCON REFS 17
0 THETA REAL STM3 REFS 23
2 THLOG REAL ST M3 REFS 23
1 THU REAL STM3 REFS 23
3 THM1 REAL STM3 REFS 23
4 THH22 REAL STM3 REFS 23
5 THM23 REAL STM3 REFS 23

23 TMAX REAL COMCON REFS 17
22 TMJN REAL " COMCON REFS 17
24 TSMAX REAL COMCON REFS 17
5 TZA REAL COMCON REFS 17

11 Tl REAL COMCON REFS 17
25 T1MAX REAL COMCON REFS 17
26 T2MIN REAL COMCON REFS 17
30 T3MAX REAL COMCON REFS 17
27 T3MIN REAL COMCON REFS 17

0 V REAL F.P. REFS 35
3 VCA REAL COMCON REFS 17

20 VD3SV REAL STM3 REFS 23
22 VD4SV REAL STM3 REFS 23
24 VD5SV REAL STM3 REFS 23
21 V3MAX REAL COMCON REFS 17
20 V3MIN REAL COMCON REFS 17
14 X50TH2 REAL STM3 REFS 23
15 X60TM2 REAL STM3 REFS 23
25 Y REAL STM3 REFS 23
26 Y2 REAL STM3 REFS 23
27 Y3 REAL STM3 REFS 23
30 Y30 REAL STM3 REFS 23
31 Y31 REAL STM3 REFS 23

KTERNAL5 TYPE ARGS REFERENCES
C0MT3 ? 35

FTN 0P/07/79 10.51.39S

56

DEFINED 42
DEFINED 44
defined 46

defined 46

defined 49
defined 51
defined 53
defined 55
defined 56
defined 1

49 54
46 -

6*51 2*56
46 4*49

46

DEFINED 1

49
55
55

56

PAGE 4
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FUNCTION SVT3 76/76

STATEMENT LABELS 
0 1000 

171 1500
0 2000

DEF LINE 
INACTIVE 42

56
INACTIVE 59

COMMON BLOCKS LENGTH 
C0NST3 68
COMCON 33
STM3 26

STATISTICS
PROGRAM LENGTH 255B
SCM LABELED COMMON LENGTH 177B

REFERENCES

54

OPT = 1

173
127

FTN 4•5*414 02/07/79 10.51.39$ PAGE 5
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FUNCTION SPT1 76/76 OPTsl FTN 4.S+414

FUNCTION SPTKP.TI
C SPT1 S = F(P»T) ENTROPY - SUBREGION 1 A 2ND LEVEL ROUTINE
C ENTRY = S1E(DUMMY 1
C 
C 
C

COMMON /CONST1/AAO * AA1, AA2. AA3. AAA, AA5, AAb, AA7* AAB, AA9,
1 AA10,AA11,AA12*AA13,AA14,AA15,AA16,AA17,AA18,AA19,AA20,AA21,
2 AA22• Al, A2, A3, A4, AS, A6, A7, AS, A9, AID, All,
3 A12 

C
C

COMMON /COMCON/ ALPHAO,ALPHA 1, PCA, VCA, TCA, TZA, PV010,
1 PVOT, All, Tl, TC* PI, PMIN, PMAX, PSMAX, P3MIN,
2 V3M1N, V3MAX, TMIN, TMAX, TSMAX, T1MAX, T2MIN, T3M1N, T3MAX,
3 HMIN, HMAX, HSMAX, H4MAX, SMIN, SMAX, S3MIN, S4MAX

C
C

COMMON /STM1/ THETA* TH2, TH4, TH6, TH7, TH10, TH11, TH16,
1 THI7, THIS, TH19, TH20, TH21, BETA,BETA2,B£TA3,B£TA4, V,YP,
2 Z, ZP, UA9, UA10, UB, UB2, UC, U3T, UD4, UP

C
DATA A3M1 , A9T1B / »7.200000000E-1, «2.553840000E*0 /
DATA AA3T2 , AA4T3 / ♦7.882573574E*4, -2.0199B3322E,5 /
DATA AA5T4 , AA6T5 / •»3.9609S2411E*5, -5.489558870E*5 /
DATA AA7T6 , AA8T7 / ♦5.154505000E*5, -3.157818119E*5 /
DATA AA9T8 , AA10T9 / *1.134511141E«5, -1.815544002E*4 /
DATA AA14T2, AA1510 / *4.568558108E-2, ♦2.421647003E,3 /
DATA AA1619, AA2220 / ♦2.412460567E-9, ♦1.209525268E-12 /

C
CALL C0MT1 (P,T>

C
ENTRY S1E 

C
C THIS ENTRY TO BE USED ONLY IF COMT1 WAS LAST CALLED MITH THE
C VALUES OF P AND T THAT ARE TO BE ASSUMED HERE.
C

1000 55 = BET A3*(AA23K * AA2220*BETA/TH21>
54 = AA20*TH17*IA9T18 ■* 20.0*TH2J»UP 
S3 = 11.0*TH10*U3T
52 = (-AA13 - AA14T2*THETA ♦ AA1510*UA9 ♦ AA1619*TH18/UB2>‘BETA
SI = AA11*U5.0*Z/12.0 - A3M1*Y)*YP ♦ A4)*ZP
SO = AAO* ALOS(THETA) - (AA2 ♦ THETA*(AA3T2 ♦ THETA*(AA4T3

1 * THETA*(AA5T4 •» THETA*<AA6T5 ♦ TFETA* <AA7T6 ♦ THETA*(AABT7
2 * THETA*(AA9T8 ♦ THETA*AA1QT9>)>))))>

C
C CONSTANT ADDED TO GIVE EXACT VALUE AT TRIPLE POINT.
C

SPT = SO ♦ SI ♦ S2 - S3 ♦ S4 ♦ S5 
SPT1 = (SPT - ALPHA1)*PVOT 

2000 RETURN 
END

02/07/79 10.51

COR1 207
COR1 208
COR1 209
COR1 210
COR1 211
COR1 212
COR1 213
COR1 214
COR1 215
COR1 216
COR1 217
COR1 218
COR1 219
COR1 220
COR1 221
COR1 222
COR1 223
COR1 224
COR1 225
COR1 226
COR1 227
COR1 228
COR1 229
COR1 230
COR1 231
COR1 232
COR1 233
COR1 234
COR1 235
COR1 236
COR1 237
COR1 238
COR1 239
COR1 240
COR1 241
C0R1 242
COR1 243
COR1 244
COR1 245
COR1 246
COR1 247
COR1 248
COR1 249
COR1 250
COR1 251
COR1 252
COR1 253
COR1 254
COR1 255
COR1 256
COR1 257
COR1 258

PAGE
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FUNCTION SPT1 76/76 OPT=l

SYMBOLIC REFERENCE MAP <R=2)

ENTRY POINTS DEF LINE REFERENCES
4 SPT1 1

14 S1E 33 51

VARIABLES SN TYPE RELOCATION
0 AAO REAL C0NST1 REFS 7
1 AA1 REAL C0NST1 REFS 7

12 AA10 REAL CONST1 REFS 7
133 AA10T9 REAL REFS 43

13 AA11 REAL CONST1 REFS 7
14 AA12 REAL CONST1 REFS 7
15 AA13 REAL C0NST1 REFS 7
16 AA14 REAL CONST1 REFS 7

134 AA14T2 REAL REFS 41
17 AA15 REAL CONST1 REFS 7

135 AA1510 REAL REFS 41
20 AA16 REAL CONST1 REFS 7

136 AA1619 REAL REFS 41
21 AA17 REAL CONST1 REFS 7
22 AA18 REAL CONST1 REFS 7
23 A A19 real CONST1 REFS 7

2 AA2 REAL CONST1 REFS 7
24 AA20 REAL CONST1 REFS 7
25 AA21 REAL CONST1 REFS 7
25 AA22 REAL CONST1 REFS 7

137 AA2220 REAL REFS 38
3 AA3 REAL CONST1 REFS 7

124 AA3T2 REAL REFS 43
4 AAA REAL CONST1 REFS 7

125 AA4T3 REAL REFS 43
5 AA5 REAL CONST1 REFS 7

126 AA5T4 REAL REFS 43
6 AA6 REAL CONST1 REFS 7

127 AA6T5 REAL REFS 43
7 AA7 REAL CONST1 REFS 7

130 AA7T6 REAL REFS 43
10 AAB REAL CONST1 REFS 7

131 AA8T7 REAL REFS 43
11 AAO REAL CONST1 REFS 7

132 AA9T8 REAL REFS 43
10 All REAL COMCON REFS 13

0 ALPHAO REAL COMCON REFS 13
1 ALPHA1 REAL COMCON REFS 13

27 Al REAL CONST1 REFS 7
40 A10 REAL CONST1 REFS 7
41 All REAL CONST1 REFS 7
42 A12 REAL CONST1 REFS 7
30 A2 REAL C0NST1 REFS 7
31 A3 REAL CONST1 REFS 7

122 A3M1 REAL REFS 42
32 A4 REAL CONST1 REFS 7
33 A5 REAL CONST1 REFS 7
34 A6 REAL CONST1 REFS 7
35 A7 REAL CONST1 REFS 7
36 A8 REAL CONST1 REFS 7

FTN 4.5*414 02/07/79 10.51.39S

43

DEFINED 27
42

41

DEFINED 28

DEFINED 28

DEFINED 29

43
39
38

DEFINED 29

DEFINED 24

DEFINED 24

DEFINED 25

DEFINED 25

DEFINED 26

DEFINED 26

DEFINED 27

50

DEFINED 23
42

PAGE 2
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FUNCTION 5PT1 76/76 0PT=1

VARIABLES SN TYPE RELOCATION
37 A9 REAL CONST 1 REFS 7

123 A9T18 REAL REFS 39
15 BETA REAL STM1 REFS 19
16 BETA2 REAL STM1 REFS 19
17 BET A3 REAL STM1 REFS 19
20 BETA4 REAL STM1 REFS 19
32 HMAX REAL COMCON REFS 13
31 HMIN REAL COMCON REFS 13
33 HSMAX REAL COMCON REFS 13
34 H4MAX REAL COMCON REFS 130 P REAL F.P. REFS 31

2 PCA REAL COMCON REFS 13
15 PMAX REAL COMCON REFS 13
14 PMIN REAL COMCON REFS 13
16 PSMAX REAL COMCON REFS 13
7 PVOT REAL COMCON REFS 136 PV010 REAL COMCON REFS 13

13 PI REAL COMCON REFS 13
17 P3MIN REAL COMCON REFS 13
36 SMAX REAL COMCON REFS 13
35 SMIN REAL COMCON REFS 13

155 SPT REAL REFS 50
146 SPT1 REAL DEFINED 50
154 SO REAL REFS 49
153 SI REAL REFS 49
152 S2 REAL REFS 49
151 S3 REAL REFS 49
37 S3MIN REAL COMCON REFS 13

150 54 REAL REFS 49
40 S4MAX REAL COMCON REFS 13

147 S5 REAL REFS 49
0 T REAL F.P. REFS 31

12 TC REAL COMCON REFS 13
4 TCA REAL COMCON REFS 13
0 THETA REAL STM1 REFS 19
5 TH10 REAL STM1 REFS 19
6 TH11 REAL STM1 REFS 19
7 TH16 REAL STMl REFS 19

10 TH17 REAL STMl REFS 19
11 THIS REAL STMl REFS 19
12 TH19 REAL STMl REFS 19

1 TH2 REAL STMl REFS 19
13 TH20 REAL STMl REFS 19
14 TH21 REAL STMl REFS 19
2 TH4 REAL STMl REFS 19
3 TH6 REAL STMl REFS 19
4 TH7 REAL STMl REFS 19

23 TMAX REAL COMCON REFS 13
22 TMIN REAL COMCON REFS 13
24 TSMAX REAL COMCON REFS 13

5 TZA REAL COMCON REFS 13
11 Tl REAL COMCON REFS 13
25 T1MAX REAL COMCON REFS 13
26 T2MIN REAL COMCON REFS 13
30 T3MAX REAL COMCON REFS 13
27 T3MIN REAL COMCON REFS 13
26 UA10 REAL STMl REFS 19

FTN 4.5*414 02/07/79 10.51.39$

DEFINED 23
36 41

3B

DEFINED 1

50

DEFINED 49

DEFINED 43
DEFINED 42
DEFINED 41
DEFINED 40

DEFINED 39

DEFINED 36
DEFINED 1

41 9*43
40

39
41

39

36

PAGE 3
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FUNCTION SPT1 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
25 UA9 REAL STMl REFS 19
27 UB REAL STMl REFS 19
30 UB2 REAL STMl REFS 19
31 UC REAL STMl REFS 19
33 UD4 REAL STMl REFS 19
34 UP REAL STMl REFS 19
32 U3T REAL STMl REFS 19

3 VCA REAL COMCON REFS 13
21 V3MAX REAL COMCON REFS 13
20 V3MIN REAL COMCON REFS 13
21 Y REAL STMl REFS 19
22 TP REAL STMl REFS 19
23 2 REAL STMl REFS 19
24 ZP REAL STMl REFS 19

EXTERNALS TYPE ARGS REFERENCES
ALOG REAL 1 LIBRARY 43
COMT1 2 31

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 3B
0 2000 INACTIVE 51

COMMON BLOCKS LENGTH 
CONST1 35
COMCON 33
STMl 20

STATISTICS
PROGRAM LENGTH 156B 110
SCM LABELED COMMON LENGTH 141B 97

FTN 4.5*414 02/07/79 10.51.39S PAGE 4

41

39
40

42
42
42
42
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55

FUNCTION 5PT2 76/,76 Of>T=l FTN 4.5*414 02/07/79 10.51.39$

FUNCTION SPT2(P»T)
SPT2 ENTROPY * F(P»T) SUP REGION 2 

ENTRIES = S2F 
CALLS = COMT2

A 2ND LEVEL SUBROUTINE

COMMON /CON5T2/ BBOO, BB01,
1 BB21* BB22* BB23« BB31*
2 BB61, BB62. BB71, BB72*
3 BB2* BB90. BB91, BB92.

BB02, BB03, 8B04, BB05. Bfall* BB12. 
BB32. BB41• BB42. BB51, BB52. BB53. 
BB81. BB82* BOO* B61. B71* BB1• 
BB93* BB94. BB95* BB96

COMMON /COMCON/ ALPHAO*ALPHA1* PCA* VCA* TCA* TZA* PV010*
1 PVOT* All* Tl* TC* PI* PMIN* PMAX* PSMAX* P3MIN*
2 V3MIN, V3MAX* TMIN, TMAX* TSMAX* T1MAX* T2M1N* T3M1N* T3MAX,
3 HMIN* HMAX, HSMAX* H4MAX* SMIN* SMAX* S3MIN* S4MAX

COMMON /STM2/ THMl *THETA *TH2
1 X3 «X4 «X6 *XB «X10
2 X17 «X1B *X19 «X24 *X25
3 BETA2.BETAS *BETA4 ,BETA5 «BETAS
4 T3 .02
5 BBS1F

.BFTAL *BOBL

»TH3
*X11
*X27
.BETA7
.BOBLP

*TH4
*X12 
• X2B 
*04 
*FB

*X1 
*X13 
. X32 
*T4

»X2
*X14
.BETA
.03

.BB61F ,BB71F *

DATA BB03T2
BB05T4
BB12T3
BB22T2
BB3210
BB4214
BB5226
B00T2
B00T4
BOOTS

♦B.S613256S8E—1 /, BB04T3 / 
*3.42S072823£-1 /. BB1113 / 
♦4.1S6951403E*0 /, BB2118 / 
♦5.2293417BSE-2 /. BB311B / 
*1.0S9036614E*0 /* BB4125 / 
—1.238S55012E*0 /, BB5132 / 
-1.444604V44E*! /* BB5324 / 
*1.S26666667E*0 /. B00T3 / 
*3.053333333E*0 /* BOOTS / 
*4.560000000E*0 /

—1.9S4313509E*0 /* 
♦8.6714B8693E”! /, 
*1.510218779E*0 /, 
♦B.137654027E*0 /* 
-1.493834177E*! /* 
♦1.906576515E*1 /. 
*4.980050693E*0 /, 
*2.290000000E«0 /* 
*3.B16666667E*0 /.

CALL COMT2 IP.T)

ENTRY 52E

THIS ENTRY CAN BE USED ONLY IF C0MT2 MAS LAST CALLED MITH THE 
VALUES OF P AND T THAT ARE TO BE ASSUMED HERE.

1000 SO = BBOO*ALOG(THETA) - Al1*AL06(BETA) - BB02
1 - THETA*(BB03T2 ♦ THETA*(BB04T3 ♦ THETA*BB05T4>>
51 = BETA*<X3*(BB1113*X10 * BB12T3)

1 * BETA*(XI *(BB21IB*X17 ♦ BB22T2*Xl ♦ BB23)
2 * BETA*(X10*(BB311B*X8 * BB3210)
3 * BETA*(X14*(BB4125*X11 * BB4214)
4 ♦ BETA*(X24*(BB5132*X8 ♦ BB5228*X4 * 885324))))))
52 = XI1*(BB61F*(12.0 - T2> ♦ BB62*(11.0 - T2))/D2
53 = X18*(B871F*(24.0 - T3) * BB72*(18.0 - T3))/D3
54 = X14*(BBB1F*(24.0 - T4) ♦ BB82*(14.0 - T4))/D4
59 = BETA*BOBLP*(FB*8B90 ♦ X1*((FS ♦ B00)*BB91

SPT 2 
SPT2 
SPT2 
SPT 2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT 2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT 2
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT 2 
SPT2 
SPT 2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT 2 
SPT 2 
SPT2 
SPT 2 
SPT 2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
SPT2 
5PT2 
SPT2 
SPT2 
SPT 2 
SPT2 
SPT2 
SPT2 
SPT2

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
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FUNCTION SPT2 7fc/76 OPT=l FTN ♦.5*414 02/07/79 10.51.39$

1 ♦ X1*((FB ♦ B00T2)*BB92 ♦ X1*((FB ♦ BOOT3)*BB93 SPT2 59
2 ♦ XI*((FB ♦ B00T4)*BB94 ♦ XI*((FB ♦ B00T5)«BB95 SPT2 60

60 3 ♦ Xl* <(FB ♦ B00T6)*B896))))))) SPT2 61
SPT2 = (SO - BOO*(SI ♦ S2 

2000 RETURN 
END

SYMBOLIC REFERENCE MAP (P=2)

ENTRY POINTS DEF LINE REFERENCES
4 SPT2 1

1* S2E 42 62

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON

0 ALPHAO REAL COMCON
1 ALPHA1 REAL COMCON
0 BBOO REAL CON5T2
1 BB01 REAL CONST2
2 BB02 REAL CONST2
3 BB03 REAL C0NST2

160 BB03T2 REAL
4 BB04 REAL C0NST2

161 BB04T3 REAL
5 BBOS REAL C0NST2

162 BB05T4 REAL
6 BB11 REAL CONST2

163 BB1113 REAL
7 BB12 REAL CONST2

164 BB12T3 REAL
10 B621 REAL CONST2

165 BB2118 REAL
11 BB22 REAL CONST2

166 BB22T2 REAL
12 BB23 REAL CONST2
13 BB31 REAL C0NST2

167 BB311B REAL
14 BB32 REAL CONST2

170 BB3210 REAL
15 BB41 REAL C0NST2

171 BB4125 REAL
16 BB42 REAL CONST2

172 BB4214 REAL
17 BB51 REAL C0NST2

173 BB5132 REAL
20 BB52 REAL C0NST2

174 BB5228 REAL
21 BB53 REAL CONST2

175 BB5324 REAL
22 BB61 REAL CONST2
51 BB61F REAL STM2
23 BB62 REAL CONST2
24 BB71 REAL C0NST2

S3 ♦ S4> ♦ 59 - ALPHA1)*PVOT SPT2 62
SPT2 63
SPT2 64

REFS IS 47
REFS 15
REFS 15 61
REFS 8 47
REFS 8
REFS 8 47
REFS 8
REFS 47 DEFINED 29
REFS 8
REFS 47 DEFINED 29
REFS e
REFS 47 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8 49
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS e
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 49 DEFINED 29
REFS 8
REFS 22 54
REFS 8 54
REFS 8

PAGE 2
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76/7* 0^T=1FUNCTION SPT?

VARIABLES SN TYPE RELOCATION
52 BB71F REAL STM2 REFS 22
25 BB72 PEAL C0NST2 REFS e
26 BBB1 REAL CONST? REFS 8
53 BBS IF REAL 5TM2 REFS 22
27 BBB2 REAL C0NST2 REFS B
35 BB90 REAL CONST? REFS 8
36 BB91 REAL CONST? REFS 8
37 BB92 REAL CONST? REFS 8
40 BB93 REAL CONST? REFS 8
41 BB94 REAL CONST? REFS 8
42 BB95 REAL CONST? REFS 8
43 BB96 REAL CONST? REFS 8
3# BETA REAL STM? REFS 22
45 BETAL REAL STM? REFS 22
31 BE7A2 REAL STM? REFS 22
32 BET A3 REAL STM? REFS 22
33 BE7A4 REAL STM? REFS 22
34 BETAS REAL STM? REFS 22
35 BETA6 REAL STM? REFS 22
36 BETA7 REAL ST M2 REFS 22
46 BOBL REAL STM2 REFS 22
47 BOBLP REAL STM? REFS 22
30 BOO REAL CONST? REFS 8

176 BO 072 REAL REFS 57
177 B00T3 REAL REFS 57
20D B00T4 REAL REFS 57
201 BOOTS REAL REFS 57
202 B0OT6 REAL REFS 57

31 B61 REAL CONST? REFS S
32 B71 REAL CONST? REFS 8
33 BB1 REAL CONST? REFS 8
34 BB2 REAL C0NST2 REFS 8
43 D2 REAL STM? REFS 22
41 03 REAL 5TM2 REFS 22
37 D4 REAL S7M2 REFS 22
50 FB REAL STM? REFS 22
32 HMAX REAL COMCON REFS 15
31 HMIN REAL COMCON REFS 15
33 HSMAX REAL COMCON REFS 15
34 MMAX REAL COMCON REFS 15

0 P REAL F.P. REFS 40
2 PCA REAL COMCON REFS 15

15 PMAX REAL COMCON REFS 15
14 PMIN REAL COMCON REFS 15
16 PSMAX REAL COMCON REFS 15

7 PVOT REAL COMCON REFS 15
6 PV010 REAL COMCON REFS 15

13 PI REAL COMCON REFS 15
17 P3MIN REAL COMCON REFS 15
36 SMAX REAL COMCON REFS 15
35 SMIN REAL COMCON REFS 15

211 5PT2 REAL DEFINED 61
212 50 REAL REFS 61
213 SI REAL REFS 61
214 52 REAL REFS 61
215 S3 REAL REFS 61

37 S3MIN REAL COMCON REFS 15

FTN 6.5*414 0E/07/79 10.51.39S PAGE 3

55
55

56
56
57 
57 
57 
57 
57 
57 
57 
47

57
57

DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

54
55
56

7*57

DEFINED

61

DEFINED
DEFINED
DEFINED
DEFINED

575*49

61
29
29
29
29
29

1

47
49
54
55
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76/76 0PT = 1FUNCTION SPT?

VARIABLES SN TYPE RELOCATION
216 54 REAL REFS 61

40 S4MAX REAL COMCON REFS 15
217 S9 REAL REFS 61

0 T REAL F.P. REFS 40
12 TC REAL COMCON REFS 15
4 TCA REAL COMCON REFS 15
1 THETA REAL STM2 REFS 22
0 THMl REAL STM2 REFS 22
2 TH2 REAL STM2 REFS 22
3 TH3 REAL STM2 REFS 22
4 TH4 REAL STM2 REFS 22

23 TMAX REAL COMCON REFS 15
22 TMIN REAL COMCON REFS 15
24 TSMAX REAL COMCON REFS 15
5 TZA REAL COMCON REFS 15

11 71 REAL COMCON REFS 15
25 T1MAX REAL COMCON REFS 15
44 T2 REAL STM2 REFS 22
26 T2MIN REAL COMCON REFS 15
42 T3 REAL STM2 REFS 22
30 T3MAX REAL COMCON REFS 15
27 T3M1N REAL COMCON REFS 15
40 T4 REAL STM2 REFS 22

3 VCA REAL COMCON REFS 15
21 V3MAX REAL COMCON REFS 15
20 V3M1N REAL COMCON REFS 15
5 XI real STM2 REFS 22

13 X10 REAL STM2 REFS 22
14 Xll REAL STM2 REFS 22
15 X12 REAL STM2 REFS 22
16 X13 REAL STM2 REFS 22
17 X14 REAL STM2 REFS 22
20 X17 REAL STM2 REFS 22
21 X18 REAL STM2 REFS 22
22 X19 REAL STM2 REFS 22

6 X2 REAL STM2 REFS 22
23 X24 REAL STM2 REFS 22
24 X25 REAL STM2 REFS 22
25 X27 REAL STM2 REFS 22
26 X28 REAL STM2 REFS 22

7 X3 REAL STM2 REFS 22
27 X32 REAL STM2 REFS 22
10 X4 REAL STM2 REFS 22
11 X6 REAL STM2 REFS 22
12 X8 REAL STM2 REFS 22

EXTERNALS TYPE ARGS REFERENCES
ALOG REAL 1 LIBRARY 2*47
C0MT2 2 40

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 47
0 2000 INACTIVE 62

COMMON BLOCKS 1LENGTH
C0NST2 36
COMCON 33

FTN 4.5*414 02/07/79 10.51.39$

DEFINED 56

DEFINED 57
DEFINED 1

4*47

2*54

2*55

2*56

2*49 6*57
2*49
49 54

49 56
49
55

49

49

49

2*49

PAGE 4
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FUNCTION SPT2 76/75 0PT=1

COMMON BLOCKS LENGTH
STM2 44

STATISTICS
PP06RAM LENGTH
SCM LABELED COMMON LENGTH

220B
1616

144
113

FTN 4.5*41* 02/07/79 10.51.39$ PAGE 5

l
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FUNCTION VPT1 76/76 OPT=l FTN 4.5*414 02/07/79 10.51.39S

1

5

10

15

20

25

30

35

40

FUNCTION VPTHP.T) VPT1
C VPT1 SPECIFIC VOLUME - SUB REGION 1 A 2ND LEVEL SUBROUTINE VPT1
C S = FIP.Tl VPT1
C ENTRIES = VIE VPT1
C CALLS = COMT1 VPT1
C VPT1
C VPT1
C VPT1

COMMON /CONST1/AAO* AA1* AA2* AA3* AA4* AAS* AA6* AA7* AAB* AA9* VPT1
1 AA10 * AA11. AA12. AA13. AA14* AA15 , AA16 , AA17* AA18* AA19, AA20, AA21 * VPT1
2 AA22* Al* A2« A3* A4* AS* A6* A7* AB* A9* A10* All* VPT1
3 A12 VPT1

C VPT1
C VPT1

COMMON /COMCON/ ALPHAO*ALPHA1* PCA* VCA* TCA* TZA* PV010* VPT1
1 PVOT* All. Tl* TC* PI* PMIN* PMAX* PSMAX. P3MIN. VPT1
2 V3MIN. V3MAX* TMIN* TMAX* TSMAX* T1MAX* T2MIN* T3MIN* T3MAX. VPT1
3 HMIN* HMAX* HSMAX* H4MAX* SMIN* SMAX* S3MIN* S4MAX VPT1

C VPT1
C VPT1

COMMON /STMl/ THETA. TH2* TH4* TH6. THT. TH10* TH11. THIS* VPT1
1 TH17, THIS* TH19, TH20* TH21. 9ETA.BETA2.BETA3.BETA4, Y*VP* VPT1
2 Z* ZP. UA9* UAlO* UB. UB2* UC* U3T* U04, UP VPT1

C VPT1
DATA AA18T2 / ♦4.34B040700E-8 /* AA19T3 / *3.31T131494E->9 /• VPT1

1 AA21T3 / ♦3.924357216E-5 /. AA22T4 / *2.419050535E-13/ VPT1
C VPT1

CALL COMT1 (P.TI VPT1
C VPT1

ENTRY VIE VPT1
C VPT1
C THIS ENTRY TO BE USED ONLY IF COMT1 HAS LAST CALLED HITH THE VPT1
C VALUES OF P AND T THAT ARE TO BE ASSUMED HEW. VPT1
C VPT1

1000 V4 = BETA2*(AA21T3*<A12 - THETA) ♦ AA22T4«BETA/TH20) VPT1
V3 * AA20*TH18*(A9 ♦ TH2)*(A11 - 3.0/UD4) VPT1
V2 a IAA17 * BETA*(AA1BT2 * AA19T3*BETA))/UC VPT1
VI * AA12 « THETA*IAA13 * THETA*AA14> * AA15*UA10 * AA16/UB VPT1
VPT1 = «AA11*A5«ZP ♦ VI - V2 - V3 ♦ V4)*VCA VPT1

2000 RETURN VPT1
END VPT1

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

SYMBOLIC REFERENCE MAP (R=2>

ENTRY POINTS DEF LINE REFERENCES
4 VPT1 1

14 VIE 30 40

VARIABLES SN TYPE RELOCATION
0 AAO REAL CONST1 REFS 9
1 AA1 REAL CONST1 REFS 9

12 AA10 REAL CONST1 REFS 9
13 AA11 REAL CONST1 REFS 9

PAGE 1
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FUNCTION VPT1 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
14 AA12 REAL CONST 1 REFS 9
15 AA13 REAL CONST 1 REFS 9
16 AA14 REAL CONST 1 REFS 9
17 AA15 REAL CONST 1 REFS 920 AA16 REAL CONST 1 REFS 9
21 AA17 REAL CONST1 REFS 9
22 AA1B REAL CONST 1 REFS 9
67 AA18T2 REAL REFS 37
23 AA19 REAL CONST1 REFS 9
70 AA19T3 REAL REFS 372 AA2 REAL CONST1 REFS 9
24 AA20 REAL CONST1 REFS 9
25 AA21 REAL CONST1 REFS 9
71 AA21T3 REAL REFS 35
26 AA22 REAL CONST1 REFS 9
72 AA22T4 REAL REFS 35

3 AA3 REAL CONST1 REFS 9
4 AA4 REAL CONST1 REFS 9
5 AA5 REAL CONST1 REFS 9
6 AA6 REAL CONST1 REFS 9
7 AA7 REAL C0N5T1 REFS 9

10 AAB REAL CONST! REFS 9
11 AA9 REAL CONST1 REFS 9
10 All REAL COMCON REFS 15
0 ALPHAO REAL COMCON REFS 15
1 ALPHA1 REAL COMCON REFS 15

27 Al REAL CONST1 REFS 9
40 A10 REAL CONST 1 REFS 9
41 All REAL CONST1 REFS 9
42 A12 REAL CONST1 REFS 9
30 A2 REAL CONST1 REFS 9
31 A3 REAL CONST1 REFS 9
32 A4 REAL CONST1 REFS 9
33 AS REAL CONST1 REFS 9
34 A6 REAL CONST! REFS 9
35 A7 REAL CONST1 REFS 9
36 A8 REAL CONST1 REFS 9
37 A9 REAL CONST1 REFS 9
15 BETA REAL STMl REFS 21
16 BETA2 REAL STMl REFS 21
17 BET A3 REAL STMl REFS 21
20 BETA4 REAL STMl REFS 21
32 HMAX REAL COMCON REFS 15
31 HMIN REAL COMCON REFS 15
33 HSMAX REAL COMCON REFS 15
34 H4MAX REAL COMCON REFS 15

0 P REAL F.P. REFS 28
2 PCA REAL COMCON REFS 15

15 PMAX REAL COMCON REFS 15
14 PMIN REAL COMCON REFS 15
16 PSMAX REAL COMCON REFS 15
7 PVOT REAL COMCON REFS 15
6 PV010 REAL COMCON REFS 15

13 PI REAL COMCON REFS 15
17 P3MIN REAL COMCON REFS 15
36 SMAX REAL COMCON REFS 15
35 SMIN REAL COMCON REFS 15

FTN 4•5*414 02/07/79 10.51.39S

35
35
38
38
38
37

DEFINED 25

DEFINED 25

36

DEFINED 25

DEFINED 25

36
35

39

36
35 2*37
35

DEFINED 1

PAGE 2
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FUNCTION VPT1 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
37 S3M1N REAL COMCON REFS 15
40 S4MAX REAL COMCON REFS 15

0 T REAL F.P. REFS 28
12 TC REAL COMCON REFS 15

4 TCA REAL COMCON REFS 15
0 THETA REAL STMl REFS 21
5 TH10 REAL STMl REFS 21
6 THU REAL STMl REFS 21
7 TH16 REAL STMl REFS 21

10 TH17 REAL STMl REFS 21
11 TH18 REAL STMl REFS 21
12 TH19 REAL STMl REFS 21

1 TH2 REAL STMl REFS 21
13 TH20 REAL STMl REFS 21
14 TH21 REAL STMl REFS 21

2 TH4 REAL STMl REFS 21
3 TH6 REAL STMl REFS 21
4 THT REAL STMl REFS 21

23 TMAX REAL COMCON REFS 15
22 TMIN REAL COMCON REFS 15
24 TSMAX REAL COMCON REFS 15

5 TZA REAL COMCON REFS 15
11 Tl REAL COMCON REFS 15
25 T1MAX REAL COMCON REFS 15
26 T2MIN REAL COMCON REFS IS
30 T3MAX REAL COMCON REFS 15
27 T3MIN REAL COMCON REFS 15
26 UAlO REAL STMl REFS 21
25 UA9 REAL STMl REFS 21
27 UB REAL STMl REFS 21
30 UB2 REAL STMl REFS 21
31 UC REAL STMl REFS 21
33 UD4 REAL STMl REFS 21
34 UP REAL STMl REFS 21
32 U3T REAL STMl REFS 21
3 VCA REAL COMCON REFS 15

75 VPT1 REAL DEFINED 39
101 VI REAL REFS 39
100 V2 REAL REFS 39
77 V3 REAL REFS 39
21 V3MAX REAL COMCON REFS IS
20 V3MIN REAL COMCON REFS 15
76 V4 REAL REFS 39
21 T REAL STMl REFS 21

. 22 TP REAL STMl REFS 21
23 Z REAL STMl REFS 21
24 ZP REAL STMl REFS 21

EXTERNALS TYPE ARBS REFERENCES
C0MT1 2 28

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 35
0 2000 INACTIVE 40

FTN 4.5*414 02/07/79 10.51.39S

DEFINED 1

35 2*38

36

36
35

38

38

37
36

39

DEFINED 38
DEFINED 37
DEFINED 36

DEFINED 35

39

PAGE 3
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FUNCTION VPT1 7t>/7fc OPT -1

COMMON BLOCKS LENGTH
CONST1 35
COMCON 33
STMl 29

STATISTICS
PROGRAM LENGTH 102B
SCM LABELED COMMON LENGTH 1A1B

FTN 02/07/79 10.51.39S PAGE A
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FUNCTION VPT2 76/76 OPT=l FTN 4.5*414 02/07/79 10.51.39$

1

5

10

15

20

25

30

35

40

45

50

FUNCTION VPT2(P*T> 
VPT2 SPECIFIC VOLUME 

S = F(P.T) 
ENTRIES = V2E 
CALLS = COMT2

SUB REGION 2 A 2ND LEVEL SUBROUTINE
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2

V3MIN.
HMIN.

V3MAX* TMIN, TMAXt TSHAX, T1MAX* T2MIN, T3MIN* T3MAX, 
HMAX* HSMAX. H4MAX. SHIN, SMAX, S3MIN, S4MAX

VPT2
VPT2
VPT2
VPT2

CALL C0MT2 <P»T) 

ENTRY V2E

: THIS ENTRY CAN BE USED ONLY IF C0MT2 MAS LAST CALLED MITH THE
: VALUES OF P AND T THAT ARE TO BE ASSUMED HERE.

1000 VI = X3*(BB11*X10 * BB12) ♦ BETA*I2.0*X1*(BB21*X17
1 * BB22*X1 « BB23) * BETA*(3.0*X10*<BB31*X0 * BB32)
2 * BETA*(4.0*X14*(BB41*X11 ♦ BB42)
3 * BETA*(5.0*X24*(BB51*X8 * BB52*X4 * BBSS)))))

• V4* V3* AND V2 MUST BE EXPRESSED IN THIS WAY TO AVOID
: OVERFLOWS AT LOW PRESSURES.

V2 = 4.0*X11*IBB61F ♦ BB62)/(D2*BETA5*D2)
V3 * 5.0*X18*(BB71F ♦ BB721/(D3*BETA6*D3)
V4 * 6.0*X14*(BB81F * BB82)/<D4*BETA7*04)
V9 = 11.0*(BOBLP*(BB90 * Xl*(BB91 * X1*(BB92 * X1*(6B93 

1 * Xl*(BB94 ♦ XI*(BB95 ♦ X1*BB96)))))))
VPT2 = (AI1*THETA/BETA - VI - V2 - V3 - V4 ♦ V9)*VCA 

2000 RETURN 
END

VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2
VPT2

COMMON /C0NST2/ BBOO* BB01, B602* BB03, BB04, BB05t BBllt BB12. VPT2 10
1 BB21* BB22. BB23. BB31. BB32. BB41, BB42t BB511 BB52t BB53. VPT2 11
2 BB61* BB62* BB71* BB72, BB81. BB82. BOOt B611 B711 BBlt VPT2 12
3 B82. BB90* BB91t BB92, BB93. BB94* BB95t BB96 VPT2 13

VPT2 14
VPT2 15

COMMON /COMCON/ ALPHAO«ALPHA1* 1 PC At VCA* TCAt TZAt pvoio; VPT2 16
1 PVOT. All ♦ Tl. TC. Pit PMINt PMAXt PSMAXt P3MIN, VPT2 17

18
19
20 
21

COMMON /STM2/ THM1 tTHETA tTH2 tTH3 tTH4 tXl tX2 9 VPT2 22
1 X3 tX4 tX6 tX8 tXlO tXll tX12 tX13 tX14 9 VPT2 23
2 xi7 txie tX19 tX24 tX25 tX27 *X28 tX32 tBETA 9 VPT2 24
3 BETA2tBETA3 tBETA4 tBETAS tBETA6 tBETA7 tD4 tT4 .03 9 VPT2 25
4 T3 tD2 tT2 tBETAL tBOBL tBOBLP tFB tBB61F .BB71F 9 VPT2 26
5 BB81F VPT2 27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

SYMBOLIC REFERENCE MAP <R=2>

PAGE 1
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FUNCTION VPT? 76/Tf. OPT=l

ENTRY POINTS DEF LINE REFERENCES
4 VPT2 1

14 V2E 30 49

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS0 ALPHAO REAL COMCON REFS1 ALPHA1 REAL COMCON REFS0 BBOO REAL C0NST2 REFS

1 BB01 REAL C0NST2 REFS
2 BB02 REAL C0NST2 REFS
3 BB03 REAL C0NST2 REFS
4 BB04 REAL CDN5T2 REFS
5 BBOS REAL C0NST2 REFS6 BB11 REAL C0NST2 REFS
7 BB12 REAL C0NST2 REFS

10 BB21 REAL C0NST2 REFS
11 BB22 REAL C0N5T2 REFS
12 BB23 REAL C0N5T2 REFS
13 BB31 REAL CONST2 REFS
14 BB32 REAL C0NST2 REFS
IS BB41 REAL CONST? REFS
16 BB42 REAL C0NST2 REFS
17 BB51 REAL CONST? REFS
20 BB52 REAL C0NST2 REFS
21 BB53 REAL CONST? REFS
22 BB61 REAL CONST? REFS
-51 BB61F REAL STM2 REFS
23 BB62 REAL CONST? REFS
24 BB71 REAL CONST? REFS
52 BB71F REAL STM2 REFS
25 BB72 REAL CONST? REFS
26 BB81 REAL CONST? REFS
53 BB81F REAL STM? REFS
27 BBB2 REAL CONST? REFS
35 BB90 REAL CONST? REFS
36 BS91 REAL CONST? REFS
37 BB92 REAL CONST? REFS
40 BB93 REAL C0NST2 REFS
41 BB94 REAL CONST? REFS
42 BBOS REAL CONST? REFS
43 BB96 REAL CONST? REFS
30 BETA REAL STM? REFS
45 BETAL REAL STM? REFS
31 BETA2 REAL STM? REFS
32 BETA3 REAL STM? REFS
33 BETA4 REAL STM? REFS
34 BETA5 REAL STM? REFS
35 BETA6 REAL STM? REFS

-36 BET AT REAL STM? REFS
46 BOBL REAL STM? REFS
47 BOBLP REAL STM? REFS
30 BOO REAL CONST? REFS
31 B61 REAL CONST? REFS
32 B71 REAL CONST? REFS
33 B81 REAL CONST? REFS
34 B82 REAL CONST? REFS
43 D2 REAL STM? REFS

IS
15
15

21

FTN 4.5-Ktl* 02/07/79 10.51.395

46

35
35
35
35
35
35
35
35
35
35
35
35

*3
43

44 
44

45
45
46 
46 
46 
46 
46 
46 
46

4*35 46

43
44
45

46

2*43

PAGE 2
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FUNCTION VPT2 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
41 03 REAL STM2 REFS 21
37 D4 REAL STM2 REFS 21
50 FB REAL STM2 REFS 21
32 HMAX REAL COMCON REFS 15
31 HMIN REAL COMCON REFS 15
33 HSMAX REAL COMCON REFS 15
34 H4MAX REAL COMCON REFS 15

0 P REAL F.P. REFS 26
2 PCA REAL COMCON REFS 15

15 pmax REAL COMCON REFS 15
14 PMIN REAL COMCON REFS 15
16 psmax REAL COMCON REFS 15

7 PVOT REAL COMCON REFS 15
6 PVOIO REAL COMCON REFS 15

13 PI REAL COMCON REFS 15
17 P3MIN REAL COMCON REFS 15
36 SMAX REAL COMCON REFS 15
35 SMIN REAL COMCON REFS 15
37 S3MIN REAL COMCON REFS 15
40 S4MAX REAL COMCON REFS 15

0 T REAL F.P. REFS 26
12 TC REAL COMCON REFS 15

4 TCA REAL COMCON REFS 15
1 THETA REAL STM2 REFS 21
0 THM1 REAL STM2 REFS 21
2 TH2 REAL STM2 REFS 21
3 TH3 REAL STM2 REFS 21
4 TH4 REAL STM2 REFS 21

23 TMAX REAL COMCON REFS 15
22 TMIN REAL COMCON REFS 15
24 TSMAX REAL COMCON REFS 15

5 T2A REAL COMCON REFS 15
11 Tl REAL COMCON REFS 15
25 TlMAX REAL COMCON REFS 15
44" T2 REAL STM2 REFS 21
26 T2MIN REAL COMCON REFS 15
42 T3 REAL STM2 REFS 21
30 T3MAX REAL COMCON REFS 15
27 "T3MIN REAL COMCON REFS 15
40 T4 REAL STM2 REFS 21

3 VCA REAL COMCON REFS 15
143 VP 72 REAL DEFINED 46
144 VI REAL REFS 46
145 V2 REAL REFS 46
146 V3 REAL REFS 46

21 V3MAX REAL COMCON REFS 15
20 V3MIN REAL COMCON REFS 15

147 V4 REAL REFS 46
150 V9 REAL REFS 46

5 XI REAL STM2 REFS 21
13 X10 REAL STM2 REFS 21
14 Xll REAL STM2 REFS 21
15 X12 REAL STM2 REFS 21
16 X13 REAL STM2 REFS 21
17 X14 REAL STM2 REFS 21
20 X17 REAL STM2 REFS 21
21 xie REAL STM2 REFS 21

FTN 4®5*414 02/07/79 10.51.39$ PAGE 3

2*44
2*45

DEFINED 1

DEFINED 1

46

46

DEFINED 35
DEFINED 43
DEFINED 44

DEFINED 45
DEFINED 46

2*35 6*46
2*35

35 43

35 45
35
44
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FUNCTION WPT2 76/76 OFT = I

VARIABLES TYPE RELOCATION
22 X19 REAL STM2 REFS 216 X2 REAL STM2 REFS 21
23 X24 REAL ST M2 REFS 21
24 X2S REAL STM2 REFS 21
25 X2T REAL STM2 REFS 21
26 X26 REAL STM2 REFS 21

T X3 REAL STM2 REFS 21
27 X32 REAL STM2 REFS 21
10 X4 REAL STM2 REFS 21
11 X6 REAL STM2 REFS 21
12 XB REAL STN2 REFS 21

EXTERNALS TYPE ARGS REFERENCES
C0MT2 2 2b

STATEMENT LABELS 
0 1000 
0 2000

INACTIVE
INACTIVE

DEE LINE 
35
4R

REFERENCES

COMMON BLOCKS 
CONST2 
COMCON 
STM2

LENGTH
36
33
44

STATISTICS
PROGRAM LENGTH I SIB 105
SCM LABELED COMMON LENGTH 161B 113

FTN 4.5*414 02/07/79 10.51.39S PAGE 4

35

35

35

2*35
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FUNCTION VPT3 76/7fc OPT=l FTN 4 •5+414 02/07/79 10.51,

1 FUNCTION VPT3(PRES»TEMP> VPT3 2
C VPT3 SPECIFIC VOLUME - SUBREGION 3 A 3RD LEVEL ROUTINE VPT3 3
c WITH ENTRIES VPT3L. VPT3D* VPTF3» AND VPTG3 VPT3 4
c CALLS PSATT» STERt PVT3 VPT3 5

5 c VPT3 6
c VPT3 7
c VPT3 B

COMMON /COMCON/ ALPHAO,ALPHA1* PCA» VCA, TCA, T2A, PVOIO, VPT3 9
1 PVOT, All, Tl, TC, PI, PMIN, PMAX, psmax. P3MIN, VPT3 10

10 2 V3MIN, V3MAX, TMIN, TMAX, TSMAX, TlMAX, T2MIN, T3MIN, T3MAX, VPT3 11
3 HMIN, HMAX, HSMAX, H4MAX, SHIN, SMAX, S3M1N, S4MAX VPT 3 12

c
...

VPT 3 13
DATA PT3 /6H VPT3 /, PTL3 /6H VPT3L /, PTD3 /6H VPT3D / VPT3 14
DATA F3 /6H VPTF3/, G3 /6H VPTG3 / VPT3 15

15 c VPT3 16
-CODE = PT3 VPT3 17
60 TO 100 VPT3 18

c VPT3 19
c VPT3 20

20 ENTRY VPT3L VPT3 21
c A 3RD LEVEL ENTRY VPT3 22
-C VPT3 23

CODE = PTL3 VPT3 24
60 TO 100 VPT3 25

25 c VPT3 26
ENTRY VPT3D VPT3 27

c A 3RD LEVEL ENTRY VPT3 28
c VPT 3 29

CODE * PTD3 VPT 3 30
30 100 P = PRES VPT3 31

T = TEMP VPT3 32
VUP = V3MAX VPT3 33
VLO * V3MIN VPT3 34
IF(XODE .EQ, PTL3I GO TO 400 VPT3 35

35 IF(CODE .EQ. PTD3) 60 TO 500 VPT3 36
PLINE = PCA VPT3 37
IF( T .LT. TC) PLINE = PSL(T) VPT 3 38
IF(P ,6E. PLINE) GO TO 400 VPT 3 39
GO TO 500 VPT3 40

40 c VPT3 41
ENTRY VPTF3 VPT3 42

c A 3RD LEVEL ENTRY VPT3 43
c VPT 3 44

P = PRES VPT3 45
45 T = TEMP VPT3 46

CODE = F3 VPT3 47
B = T/TC VPT3 48
VUP = VCA*B*B VPT3 49
VLO = V3MIN VPT3 50

50 PLINE = PSUT) VPT 3 51
DP = 1.0D-6«PLINE VPT3 52
IF(DP .LT. 5.0D-7) OP = 5.0D-7 VPT3 53
IF( P .LT. (PLINE - DP)) CALL STERtCODE, 12, P» T> VPT3 54

400 V = (0.077D0 ♦ 92,BD0/P)*(T - 482.0>/(T ♦ 5B.0D0) VPT3 55
55 60 TO 600 VPT 3 56

c VPT3 57
ENTRY VPTG3 VPT3 5B

PAGE 1
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FUNCTION VPT3 7fe/7f> 0PT = 1 FTN 02/07/79 10.51.391 PAGE

C A 3RD LEVEL ENTRY VPT3 59
C VPT 3 60

60 P = PRES VPT 3 61
T s TENP VPT3 62
CODE = G3 VPT 3 63
8 = TC/T VPT3 64
VUP = V3MAX VPT 3 65

65 VLO = VCA*P*B VPT3 66
PLINE = PSUT) VPT3 67
DP = 1.0D—6*PLINE VPT3 68
IF(DP .LT. 5.0D-7) DP = 5.0D-7 VPT3 69
IF< P .GT. (PLINE ♦ DP)) CALL STER(CODE» 1?* P. T) VPT3 70

70 500 V = 0.300*(T ♦ T7A)/P VPT3 71
600 IF <P .LT. P3HIN .OR. P .GT. PMAX) CALL STER(COD£. 12» P» T) VPT3 72

DF « 0.25D0 VPT3 73
PCTP * O.ODO VPT3 74
DO 4000 I = 1.100 VPT 3 75

75 IF <V .LE. VUP) GO TO 800 VPT 3 76
V = VUP VPT 3 77
DF = 1.0D0 VPT3 78
GO TO 900 VPT3 79

800 IF(V -GE. VLO) GO TO 900 VPT3 80
80 V = VLO VPT3 81

DF = 1.000 VPT 3 82
908 PCALC * PVT31V.T) VPT3 83

PCT * (PCALC - P)/P VPT3 84
910 IF( ABS(PCT) .LE. 1.0E-7) GO TO 6000 VPT 3 85

85 IF(I .LT. 2) GO TO 970 VPT 3 86
IF <PCTP*PCT) 940.940,920 VPT3 87

920 IF( ABS(PCT) .GT. ABS(0.3£0*PCTP)> GO TO 960 VPT3 88
60 TO 950 VPT3 89

940 DF = 0.67D0*UF VPT3 90
96 950 DV = (V - VPREV)*(P - PCALC)/(PCALC - PPREV) VPT3 91

GO TO 2000 VPT3 92
960 DF = 1.5D0*DF VPT 3 93
970 DV = V*PCT*DF VPT3 94

2000 VPREV = V VPT 3 95
95 PPREV = PCALC VPT3 96

PCTP = PCT VPT3 97
V = V ♦ DV VPT 3 98

4000 CONTINUE VPT3 99
CALL STEP( CODE. -12. P, T) VPT3 100

100 6000 VPT3 = V VPT 3 101
RETURN VPT3 102
END VPT 3 103

SYMBOLIC REFERENCE MAP <R=2)

ENTRY POINTS DEF LINE REFERENCES
55 VPTF3 41

137 VPTG3 57 101
4 VPT 3 1

22 VPT3D 26

424072



FUNCTION VPT3 76/76 0PT=1 FTN *.&♦ *1* 02/07/79 10.51.39S PAGE 3

ENTRY POINTS DEF LINE REFERENCES
U VPT3L 20

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS 8

0 ALPHAO REAL COMCON REFS 0
1 ALPHAl REAL COMCON REFS 8

365 B REAL REFS 2**8 2*65 DEFINED *7 63
357 CODE REAL REFS 3* 35 53 69 71 99

DEFINED 16 23 29 *6 62
370 DF REAL REFS 69 92 93 DEFINED 72 77 81

09 92
366 DP REAL REFS 52 53 68 69 DEFINED 51 52

67 60
375 DV REAL REFS 97 DEFINED 90 93
323 F3 REAL REFS *6 DEFINED 1*
32* 63 REAL REFS 62 DEFINED 1*

32 HMAX REAL COMCON REFS 0
31 HMIN REAL COMCON REFS 8
33 HSMAX REAL COMCON REFS 0
3* h*max REAL COMCON REFS 8

372 1 INTEGER REFS 85 DEFINED 7*
360 P REAL REFS 38 2*53 S* 2*69 70 3*71 2*83

90 99 DEFINED 30 4* 60
2 PCA REAL COMCON REFS 8 36

373 PCALC REAL REFS 83 2*90 95 DEFINED 82
37V PCT REAL REFS 8* 86 87 93 96

DEFINED 83
371 PCfP REAL REFS 86 87 DEFINED 73 96

- 36* PLINE REAL REFS 38 51 53 67 69
• ■ — DEFINED 36 37 50 66

15 PMAX REAL COMCON REFS 8 71
1* PHIN REAL COMCON REFS 8

377 PPREV REAL REFS 90 DEFINED 95
6 PRES REAL F.P. REFS 30 *4 60 DEFINED 1

16 PSMAX REAL COMCON REFS 8
322 PTD3 REAL REFS 29 35 DEFINED 13
321 PTL3 REAL REFS 23 3* DEFINED 13
320 PT3 REAL REFS 16 DEFINED 13

7 PVOT REAL COMCON REFS 8
6 PVOIO REAL COMCON REFS 8

13 PI REAL COMCON REFS 8
17 P3MIN REAL COMCON REFS 8 71
36 SMAX REAL COMCON REFS 8
35 SMIN REAL COMCON REFS 8
37 S3M1N REAL COMCON REFS 8
*0 S4MAX REAL COMCON REFS 8

361 T REAL REFS 2*37 *7 50 53 2*54 63 66
69 70 71 62 99 DEFINED 31 45
61

12 TC REAL COMCON REFS 8 37 *7 63
* TCA REAL COMCON REFS 8
0 TEWP REAL F.P. REFS 31 *5 61 DEFINED 1

23 TMAX REAL COMCON REFS 8
22 TMIN REAL COMCON REFS 8
2* TSMAX REAL COMCON REFS 8

5 TZA REAL COMCON REFS 0 70
11 Tl REAL COMCON REFS 8
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VARIABLES SN TYPE RELOCATION
25 TlMAX REAL COMCON REFS 8
26 T2MIN REAL COMCON REFS 8
30 T3MAX REAL COMCON REFS 8
27 T3HIN REAL COMCON REFS 8

3*7 V REAL REFS 75
100 DEFINED

3 VCA REAL COMCON REFS 8
363 VLO real REFS 79
3T6 VPREV REAL REFS 90
356 VPT3 REAL DEFINED 100
362 VUP REAL REFS 75

21 V3MAX REAL COMCON REFS 8
20 V3MIN REAL COMCON REFS 8

EXTERNALS TYPE ARGS REFERENCES
PSL REAL 1 37 SO 66
PVT3 REAL 2 82
STEP 4 53 69 71

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS REAL 1 INTRIN 84 2*87

STATEMENT LABELS DEF LINE REFERENCES
33 100 30 17 24

113 400 54 34 38
175 500 70 35 39
286 600 71 55
225 800 79 75
232 900 82 78 79

0 910 INACTIVE 84
0 920 INACTIVE 87 86

250 940 89 2*86
253 950 90 88
261 960 92 87
263 970 93 85
2*6 2000 94 91

0 4000 98 74
300 6000 100 84

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
22* 4000 • 1 74 98 568 1

COMMON BLOCKS LENGTH 
COMCON 33

STATISTICS
PROGRAM LENGTH 40OB
SCM LABELED COMMON LENGTH 4IB

256
33

FTN 4.5*414 02/07/79 10.51.39S PAGE 4

79 82 90
54 70 76
48 65
80 DEFINED 33

DEFINED 94

76 DEFINED 32
32 64
33 49

93 94 97
80 97

49 65

48 64

99

EXITS

424074



SUBROUTINE COMT1 76/76 OPT=l FTN 4.5*414 02/07/79 10.51.

1 SUBROUTINE C0MT1 <PE«TE) COMTl 2
C C0MT1 COMMON TERMS - SUB REGION 1 COMTl 3
C A 1ST LEVEL SUBROUTINE COMTl 4
C COMTl 5

5 C COMTl 6
C FIRST ARGUMENT IS PRESSURE COMTl 7
C SECOND ARGUMENT IS TEMPERATURE COMTl B
C COMTl 9
C COMTl 10

IT) COMMON /CONST1/AAO, AAlt AA2. AA3* AA4, AAS. AA6, AA7. AA6. AA9. COMTl 11
1 AA10 . A Al 1 * AA12 » AA13 • AA14 « AA15 « AA161AA17* AA1B» AA19» AA20 * AA21 * COMTl 12
2 AA22* Alt A2« A3* A4« A5. A6, AT* AB« A9« AlO* All* COMTl 13
3 A12 COMTl 14

c COMTl 15
15 c COMTl 16

COMMON /COMCON/ ALPHAO*ALPHAl, PCA* VCA, TCA* TZA, PVOIO* COMTl 17
1 PVOT* All* Tl* TC* PI* PMIN* PMAX, PSMAX, P3MIN* COMTl 18
2 V3MIN* V3MAX* TMIN, TMAX* TSMAX, TlMAX* T2MIN* T3MIN, T3MAX, COMTl 19
3 HMIN* HMAX* HSMAX, H4MAX* SMIN* SMAX* S3MIN* S4MAX COMTl 20

20 c COMTl 21
COMMON /CURENT / P* T, V* H, S COMTl 22

c COMTl 23
c COMTl 24

COMMON /STM1/ THETA, TH2* TH4. TH6* TH7* THlO, TH11, TH16* COMTl 25
25 1 TH17, THIS* TH19, TH20* TH21, BETA.BETA2»BETA3,BETA4, T.YP, COMTl 26

2 Z* ZP, UA9* UA10* UB* UB2* UC* U3T* UD4* UP COMTl 27
c COMTl 28

P = PE COMTl 29
T = TE COMTl 30

30 iriP .LT. PMIN .OR. P .GT. PMAX) CALL STER(6H COMTl* 12, P» T) COMTl 31
IF IT .LT. TMIN .OR. T .GT.TlMAX) CALL STER(6H COMTl* 12* P« T) COMTl 32
BETA = P/PCA COMTl 33
THETA = (T ♦ TZA)/TCA COMTl 34

4000 TH2 = THETA * THETA COMTl 35
35 TH4 = TH2 • TH2 COMTl 36

TM6 = TH2 * TH4 COMTl 37
TM7 * TH6 * THETA COMTl 38
THlO = TH4 * TH6 COMTl 39

. THI1 * TH4 * TH7 COMTl 40
40 TH16 = TH6 * THlO COMTl 41

TH17 * TH7 * THlO COMTl 42
THIS ■ TH2 * TH16 COMTl 43
TH19 « TH2 * TH17 COMTl 44

-------TH20 = TH4 • THlO COMTl 45
45 TH21' = TH2 * TH19 COMTl 46

BETA2 = BETA * BETA COMTl 47
BETAS = BETA * BETA? COMTl 48
BETA4 = BETA * BETA3 COMTl 49
UA = A6 - THETA COMTl 50

50 -UA9 * i)A**9 COMTl 51
3000 UA10 * UA • UA9 COMTl 52

UB = A7 ♦ TH19 COMTl 53
UB2 = UB*UB COMTl 54
UC = AS * TH11 COMTl 55

55 U3T = BETA * (AA17 ♦ BETA * (AA18 ♦ AA19*BETA))/UC/UC COMTl 56
UD = AlO ♦ BETA COMTl 57
UD3 = UD*UD*UD COMTl 58

PAGE 1
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SUBROUTINE COMTl 76/76 OPT=l f TN OB/07/79 10.S1.39S PAGE 2

UD4 = UD*U03 
UP = 1.0/gp3 •» Al 1*BETA 

*0 Y * 1.0 — A1*TH2 - A2/TH6
2 = V ♦ SORT(A3*Y*Y ♦ 2.0 * <A5*BETA - A4*THETA)> 
YP * 6.0«A2/TH7 - 2.0*THETA*A1 
2P = Z«*<-5.0/17.0)

6000 RETURN 
65 END

COMTl 59 
COMTl 60 
COMTl 61 
COMTl 62 
COMTl 63 
COMTl 64 
COMTl 65 
COMTl 66

SYMBOLIC REFERENCE MAP <R*2)

ENTRY POINTS DEF LINE REFERENCES
3 COMTl 1 64

VARIABLES SN TYPE RELOCATION
• AAO REAL CONST1 REFS 10
I _ AA1 REAL CONST! REFS 10

12 A AlO REAL CONST1 REFS 10
13 AA11 REAL CONST1 REFS 10
1* AA12 REAL CONST1 REFS 10
IS AA13 REAL CONST1 REFS 10
1* AA14 REAL CONST1 REFS 10
IT AA15 REAL CONST1 REFS 10
20 AA16 REAL CONST1 REFS 10
21 AA17 REAL CONST1 REFS 10 55
22 AA18 REAL CONST1 REFS 10 55
23 AA19 REAL CONST1 REFS 10 55
2 AA2 REAL CONST1 REFS 10

24 AA20 REAL CONST1 REFS 10
25 AA21 REAL CONST1 REFS 10
26 AA22 REAL CONST1 REFS 10

3 AA3 REAL CONST1 REFS 10
4 AAA REAL CONST1 REFS 10

-■s AAS REAL CONST1 REFS 10
* AAA REAL CONST1 REFS 10
7 AA7 REAL CONST1 REFS 10

10 AAB REAL CONST1 REFS 10
11 AA9 REAL CONST1 REFS 10
10 All REAL COMCON REFS 16

0 ALPHAO REAL COMCON REFS 16
1 ALPHAl REAL COMCON REFS 16

27 Al REAL CONST1 REFS 10 60
40 AlO . REAL CONST1 REFS 10 56
41 All REAL CONST1 REFS 10 59
42 A12 REAL CONST 1 REFS 10
30 A2 REAL CONST1 REFS 10 60
31 A3 REAL CONST1 REFS 10 61
32 A4 REAL CONST1 REFS 10 61
33 AS REAL CONST1 REFS 10 61
34 A6 REAL CONST1 REFS 10 49
35 A7 REAL CONST 1 REFS 10 52
36 AB REAL CONST1 REFS 10 54
37 A9 REAL CONST! REFS ID
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SUBROUTINE COMTl 76/76 Ot-T = 1 FTN 4.5*414 02/07/79 10.51.39$ PAGE

VARIABLES SN TYPE RELOCATION
15 BETA REAL STM1 REFS 24 2*46 47 48 3*55 56

61 DEFINED 32
16 BETA2 REAL STM1 REFS 24 47 DEFINED 46
17 BET A3 REAL STMl REFS 24 48 DEFINED 47
20 BETA4 REAL STM1 REFS 24 DEFINED 48

3 H REAL CURENT REFS 21
32 HMAX REAL COMCON REFS 16
31 HMIN REAL COMCON REFS 16
33 HSMAX REAL COMCON REFS 16
34 H4MAX REAL COMCON REFS 16

0 P REAL CURENT REFS 21 3*30 31 32 DEFINED 28
2 PCA REAL COMCON REFS 16 32
0 PE REAL F.P. REFS 26 DEFINED 1

15 PMAX REAL COMCON REFS 16 30
14 PMIN REAL COMCON REFS 16 30
16 PSMAX REAL COMCON REFS 16

7 PVOT REAL COMCON REFS 16
6 PVOIO REAL COMCON REFS 16

13 PI REAL COMCON REFS 16
17 P3M1N REAL COMCON REFS 16
4 S REAL CURENT REFS 21

36 SMAX REAL COMCON REFS 16
35 SMIN REAL COMCON REFS 16
37 53MIN REAL COMCON REFS 16
40 S4MAX REAL COMCON REFS 16

1 T REAL CURENT REFS 21 30 3*31 33 DEFINED 29
12 TC REAL COMCON REFS 16
-4 TCA REAL COMCON REFS 16 33
tr TE REAL F.P. REFS 29 DEFINED 1
0 THETA REAL STMl REFS 24 2*34 37 49 61 62

DEFINED 33
5 THlO REAL STMl REFS 24 40 41 DEFINED 38
'6 THU REAL STMl REFS 24 54 DEFINED 39
-7 THlO REAL STMl REFS 24 42 44 DEFINED 40

lO- TH17 REAL STMl REFS 24 43 DEFINED 41
ll THIS REAL STMl REFS 24 DEFINED 42
12 THlO -REAL STMl REFS 24 45 52 DEFINED 43

1 TH2 REAL STMl REFS 24 2*35 36 42 43 45
DEFINED 34

13 TH20 REAL STMl REFS 24 DEFINED 44
14 TH21 REAL STMl REFS 24 DEFINED 45

2 TH4 REAL STMl REFS 24 36 38 39 44
... DEFINED 35

3 TH6 REAL STMl REFS 24 37 38 40 60
DEFINED 36

4 TH7 REAL STMl REFS 24 39 41 62 DEFINED 37
23 TMAX REAL COMCON REFS 16
22 TMIN REAL COMCON REFS 16 31
24 TSMAX REAL COMCON REFS 16
5 TZA REAL COMCON REFS 16 33

11 Tl REAL COMCON REFS 16
25 TlMAX REAL COMCON REFS 16 31
26 T2MIN REAL COMCON REFS 16
30 T3MAX REAL COMCON REFS 16
27 T3MIN REAL COMCON REFS 16

135 UA REAL REFS 50 51 DEFINED 49
26 UA10 REAL STMl REFS 24 DEFINED 51
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SUBROUTINE COMTl 76/76 OPT*!

VARIABLES SN TYPE RELOCATION
-25 UA9 REAL STMl REFS 24
27 UB REAL STMl REFS 24
30 UB2 REAL STMl REFS 24
31 UC REAL STMl REFS 24

136 UD REAL REFS 3*57
137 UD3 REAL REFS 58
33 UD4 REAL STMl REFS 24
34 UP REAL STMl REFS 24
32 U3T REAL STMl REFS 24

2 V REAL CURENT REFS 21
3 VCA REAL COMCON REFS 16

21 V3MAX REAL COMCON REFS 16
20 V3MIN REAL COMCON REFS 16
21 Y REAL STMl REFS 24
22 YP REAL STMl REFS 24
23 Z REAL STMl REFS 24
24 ZP REAL STMl REFS 24

EXTERNALS TYPE ARGS REFERENCES
SORT REAL 1 LIBRARY 61
STEP 4 30 31

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 34
• 3000 INACTIVE 51
• 6000 INACTIVE 64

COMMON BLOCKS LENGTH
TONST1 35
COMCON 33

-- CURENT 5
. ■STMl 29

STATISTICS
PROGRAM LENGTH 144B 100
SCM LABELED COMMON LENGTH 146B 102

FTN 4.5*414 02/07/79 10.51.39S

51 DEFINED 50
2*53 DEFINED 52

DEFINED 53
2*55 DEFINED 54

58 DEFINED 56
59 DEFINED 57

DEFINED 58
DEFINED 59
DEFINED 55

3*61 DEFINED 60
DEFINED 62

63 DEFINED 61
DEFINED 63

PAGE 4
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C0MT2 76/76 0PT=1 FTN 4.5*414 02/07/79 10.5I.39S PAGE 1

SUBROUTINE C0MT2 1PE.TE) C0MT2
C0MT2 COMMON TERMS - SUB REGION 2 C0MT2

A 1ST LEVEL SUBROUTINE C0MT2
COMT2
C0MT2

FIRST ARGUMENT IS PRESSURE C0MT2
SECOND ARGUMENT IS TEMPERATURE COMT2

C0MT2
COMT2

COMMON /CONST2/ BBOO, BBOI, BB02, BB03, BB04, BBOS, BB11, BBI2, C0MT2
1 BB21, BB22, BB23, BB31, BB32, BB41, 8842, BB51, BB52, BBS3, COMT2
2 BB61, BB62, BB7I, BB72, BBB1, BB82, BOO, B61, B71, B81, C0MT2
3 BB2, BB90, B691, BB92, BB93, BB94, BB95, BB96 C0MT2

C0MT2
COMMON /CONSTL/ ALO, AL1* AL2, AL2T2 COMT2

C0MT2
COMT2

COMMON /COMCON/ ALPHAO,ALPHA1, PCA, VCA, TCA, TZA, PVOIO, C0MT2
1 PVOT, All, Tl, TC, PI, PMIN, PMAX, PSMAX, P3MIN, COMT2
2 V3MIN, V3MAX, TMIN, TMAX, TSMAX, TlMAX, T2M1N, T3MIN, TSMAX, C0MT2
3 HMIN, HMAX, HSMAX, H4MAX, SMIN, SMAX, S3MIN, S4MAX C0MT2

C0MT2
COMMON /CURENT / P» T, V, )1, S COMT2

C0MT2
COMT2

COMMON /STM2/ THM1 ,THETA »TH2 •TH3 ,TH4 ,X1 ,X2 t COMT2
1 X3 ,X4 «X6 ,X8 ,X10 ,X11 ,X12 ,X13 ,X14 • C0MT2
2 X17 «X18 »X19 »X24 • X25 ,X27 ,X28 ,X32 .BETA f COMT2
3 BETA2,BETA3 ,BETA4 •BETAS •BETA6 ,BETA7 ,04 ,T4 ,03 • COMT2
4 73 ,02 »T2
5 B8B1F

P = PE
T = TE

•BETAL ,BOBL ,BOBLP ,FB •BB61F ,BB71F t C0MT2
C0MT2
C0MT2
C0MT2
C0MT2

IF IP .LT. PMIN .OR. P .GT. PMAX) CALL STER I6H COMT2, 12, P. T) C0MT2
IF IT .LT. T2MIN.0R. T .GT. 
BETA = P/PCA
THETA * (T ♦ TZA)/TCA

TMAX) CALL STER I6H COMT2, 12, P, T) COMT2
C0MT2
C0MT2

158 THM1 * 1.0/THETA C0MT2
TH2 m THETA, • theta C0MT2
TH3 s THETA, * TH2 C0MT2
TM4 X TH2 « TH2 COMT2

-*1 s EXP IBOO •11.0 - THETA)) C0MT2
X2 X Xl Xl C0MT2
X3 X XI • X2 C0MT2
X4 X X2 • X2 C0MT2
XT> * X3 ■m X3 COMT2
X8 a X4 • X4 COMT2
XIO a X4 • X6 COMT2
Xll a Xl • XIO C0MT2
XI2 a X6 ♦ X6 C0MT2
X13 a X2 « Xll C0MT2
X14 a X6 « XB C0MT2
X17 a X6 • Xll C0MT2
X1B a xe • XIO COMT2
X19 a XB Xll COMT2
X24 a XllL «* X13 C0MT2

2
3
4
5
6 
7 
e
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
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SUBROUTINE COMT2 76/76 OPT=l

*0

65

70

— 75

M

X25 = XU * XH►
X27 ■ X13 * X14►
X2B * Xl* * X14►
X32 * X* • X2B
BB61F = 6861 * Xl
BB71F = BB71 * X6
BBB1F * BB81 * XIO
BETA2 * BETA * BETA
BET A3 = BETA * BETA2
BETA* = BETA • BETAS
BETAS * BETA « BETA*
BETA* * BETA • BETAS
BETA7 * BETA • BETA6

200 04 = 1.0/BETA6 « X27MBB1 • X27 * B82)
T* = 27.0 * X27 •<2.0*Bfll * X27 ♦ BB21/04 
03 = 1.0/BETAS ♦ B71 * X19 
73 = 19.0 * B71 * X19/D3 
02 * 1.0/BETA* ■* B61 * Xl*

= 1*.0 » B61 • X14/D2 
BETAL * ALO + THETA* IAL1 •* THET**AL2)
ES s 10.0 • (AL1 * THETA • AL2T2)/BETAL 

300 BOBL * BETA/BETAL 
BOBLP= BOBL••10 

6000 RETURN 
END

SYMBOLIC REFERENCE NAP (R=2)

ENTRY POINTS DEF LINE REFERENCES 
3 C0MT2 1 B1

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS IB

0 ALPHAO REAL CONCON REFS 18
1 ALPHAl REAL COMCON REFS IB
• ALO REAL CONSTL REFS 15
1 ALT REAL CONSTL REFS 15
2 AL2 REAL CONSTL REFS 15
3 AL2T2 REAL CONSTL REFS 15
0 BBOO REAL C0NST2 REFS 10
1 BBOI REAL C0NST2 REFS 10
2 BB02 REAL CONST2 REFS 10
3 BB03 REAL C0NST2 REFS 10
* BBO* REAL CONST? REFS 10
5 BBOS REAL CONST? REFS 10
6 BB11 REAL CONST2 REFS 10
7 BB12 REAL C0NST2 REFS 10

10 BB21 REAL CONST? REFS 10
11 BB22 REAL CONST? REFS 10
12 BB23 REAL CONST? REFS 10
13 BB31 REAL CONST? REFS 10
1* BB32 REAL CONST? REFS 10
15 B841 REAL CONST? REFS 10

FTN *.5*4I* 02/07/79 10.51.39$

COMT2 59
C0MT2 60
CONT? 61
C0MT2 62
CONT? 63
CONT? 64
CONT? 65
CONT? 66
CONT? 67
C0MT2 68
CONT? 69
CONT? 70
CONT? 71
CONT? 72
CONT? 73
CONT? 74
CONT? 75
C0MT2 76
CONT? 77
CONT? 78
CONT? 79
C0NT2 80
CONT? 81
CONT? 82
CONT? B3

77
77
77
76

78

PA6E 2
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SUBROUTINE COMT2 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
16 BB42 REAL C0NST2 REFS 10
17 BB51 REAL C0NST2 REFS 10
20 BB52 REAL C0NST2 REFS 10
21 BB53 REAL C0NST2 REFS 10
22 BB61 REAL C0NST2 REFS 10
51 BB61F REAL STM2 REFS 26
23 BB62 REAL C0NST2 REFS 10
24 BB71 REAL C0NST2 REFS 10
52 BB71F REAL STM2 REFS 26
25 BB72 REAL C0NST2 REFS 10
26 BB81 REAL C0NST2 REFS 10
53 BB81F REAL STM2 REFS 26
27 BB82 REAL C0NST2 REFS 10
35 BBOO REAL C0NST2 REFS 10
36 BB91 REAL C0NST2 REFS 10
37 BB92 REAL CONST2 REFS 10
40 BB93 REAL C0NST2 REFS 10
41 BB94 REAL C0NST2 REFS 10
42 BB95 REAL CONST2 REFS 10
43 BB96 REAL C0NST2 REFS 10
30 BETA REAL STM2 REFS 26

79 DEFINED
45 BETAL REAL STM2 REFS 26
31 ■BETA2 REAL ST M2 REFS 26
32 BET A3 REAL STM2 REFS 26
33 SETA4 REAL STM2 REFS 26
34 BETAS REAL STM2 REFS 26
35 BETA6 REAL STM2 REFS 26
36 BETA7 REAL STM2 REFS 26
46 BOBL REAL STM2 REFS 26
47 BOBLP REAL STM2 REFS 26
30 BOO REAL CONST2 REFS 10
31 B61 REAL CONST2 REFS 10
32 BTl REAL C0NST2 REFS 10
33 BB1 REAL CONST2 REFS 10

— 34 HB2 REAL CONST2 REFS 10
43 02 .... PEAL STM2 REFS 26
41 D3 ___-REAL 5TM2 REFS 26
37 D4 PEAL STM2 REFS 26
50 FB PEAL STM2 REFS 26

3 M REAL CURENT REFS 23
32 HMAX REAL COMCON REFS 16
31 HMIN REAL COMCON REFS 18
33 HSMAX REAL COMCON REFS 18
34 H4MAX REAL COMCON REFS 18
0 P REAL CURENT REFS 23
2 PCA REAL COMCON REFS 18
0 PE REAL F.P. REFS 33

15 PMAX REAL COMCON REFS 18
14 PMIN REAL COMCON REFS 18
16 PSMAX REAL COMCON REFS 18
7 PVOT REAL COMCON REFS 18
6 PVOIO REAL COMCON REFS 18

13 PI REAL COMCON REFS 18
17 P3MIN REAL COMCON REFS 18

4 S REAL CURENT REFS 23
36 SMAX REAL COMCON REFS 18

FTN 02/07/79 10.51.39S PAGE 3

62
DEFINED 62

63
DEFINED 63

64
DEFINED 64

2*65 66 67 68
37
78 79 DEFINED 77
66 DEFINED 65
67 DEFINED 66
68 75 DEFINED 67
69 73 DEFINED 68
70 71 DEFINED 69

DEFINED 70
80 DEFINED 79

DEFINED 80
43
75 76
73 74
71 72
71 72
76 DEFINED 75
74 DEFINED 73
72 DEFINED 71

defined 78

69 70

3*35
37

DEFINED
35
35

36

1

37 DEFINED 33
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SUBROUTINE COMT2

VARIABLES 
35 'SMIN 
37 TS3MIN 
40 S4MAX 

I T
12 TC 
4 TCA
0 TE
1 THETA

0 THN1
2 TH2
3 TH3
4 TH4 

TMAX 
TMIN 
TSMAX 
T2A 
Tl
TlMAX
T2
T2MIN 
T3
TSMAX 
T3MIN 

4t T4
2 V
3 VCA 

21 V3MAX 
20 V3MIN
5 Xl

13 XIO
14 Xll

15 K12
16 X13 
IT X14

20 X17
21 XI8
22 X19

6 X2
23 X24
24 X25
25 X27
26 X28 

T X3
27 X32
10 X4
11 X6

12 XB

EXTERNALS
EXP
STER

76/76 OPT=l

TYPE RELOCATION
REAL COMCON REFS 18
REAL COMCON REFS 18
REAL COMCON REFS IB
REAL CURENT REFS 23
REAL COMCON REFS 18
REAL COMCON REFS 18
REAL F.P. REFS 34
REAL STM2 REFS 26

DEFINED 38
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL 5TM2 REFS 26
REAL ST M2 REFS 26
REAL COMCON REFS 18
REAL COMCON REFS 18
REAL COMCON REFS 18
REAL COMCON REFS 18
REAL COMCON REFS IB
REAL COMCON REFS IB
REAL STM2 REFS 26
REAL COMCON REFS IB
REAL 5TM2 REFS 26
REAL COMCON REFS IB
REAL COMCON REFS 18
REAL STM2 REFS 26
REAL CURENT REFS 23
REAL COMCON REFS IB
REAL COMCON REFS IB
REAL COMCON REFS IB
REAL ST M2 REFS 26

DEFINED 43
REAL STM2 REFS 26
REAL STM2 REFS 26

DEFINED 50
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL STM2 REFS 26

DEFINED 53
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL . STM2 REFS 26
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL STM2 REFS 26
REAL ST M2 REFS 26
REAL STM2 REFS 26
REAL STM2 REFS 26

DEFINED 47
REAL 5TM2 REFS 26

TYPE ARGS REFERENCES
REAL 1 LIBRARY 43

4 35 36

FTN 4.5*414 02/07/79 10.51.39S PAGE 4

35 3*36 38 defined 34

38
DEFINED 1

39 2*40 41 43 2*77

DEFINED 39
41 2*42 DEFINED 40

DEFINED 41
DEFINED 42

36

38

DEFINED 76
36

DEFINED 74

DEFINED 72

2*44 45 50 62

50 55 64 DEFINED 49
52 54 56 57 58

DEFINED 51
57 59 DEFINED 52
58 59 2*60 75 76

DEFINED 54
DEFINED 55

73 74 DEFINED 56
45 2*46 52 DEFINED 44

DEFINED 57
DEFINED 58

2*71 2*72 DEFINED 59
61 DEFINED 60

2*47 DEFINED 45
DEFINED 61

2*48 49 61 DEFINED 46
49 2*51 53 54 63

53 55 56 DEFINED 48
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SUBROUTINE COMT2 76/76 OPT = 1

STATEMENT LABELS DEF LINE
0 ISO INACTIVE 39
0 200 INACTIVE 71
0 300 INACTIVE 79
0 6000 INACTIVE 81

COMMON BLOCKS LENGTH
CONST2 36
CONSTL 4
COMCON 33
CURENT 5
STM2 44

STATISTICS
PROGRAM LENGTH 153B
SCM LABELED COMMON LENGTH 172B

REFERENCES

107
122

FTN 4.5*414 02/07/79 10.51.39S PAGE 5
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SUBROUTINE CONT3 76/76 OPT=l FTN 4.6*41* 02/07/79 10.51.39S PAGE

1 SUBROUTINE COMT3(V£»TE) C0MT3 2
C COMT3 COMMON TERMS - SUB REGION 3 C0MT3 3
C A 1ST LEVEL SUBROUTINE C0MT3 4
C C0MT3 5

s C C0MT3 6
c FIRST ARGUMENT IS SPECIFIC VOLUME C0MT3 7
c SECOND ARGUMENT IS TEMPERATURE C0MT3 B
c C0MT3 9
c C0MT3 10

10 c C0MT3 11
COMMON /CONST3/ COO* C01. C02. C03* C04* COS. C06. C07. COB* COO. C0MT3 12

1C010.C011.C012. Cll. C12. C13* C14. CIS* C16, C17. C21. C22. C23. C0MT3 13
2 C24. C25. C26. C27. C2B. C31. C32. C33. C34. C35. C36. C37. C3B. C0MT3 14
3 C39.C310. C40. C41. C50. C60. C61. C62. C63. C64. C70. C71. C72. C0MT3 15

15 4 C73. C74. C75* C76. C77. C7B. D30. 031. 032. D33. 034. 040. 041. C0MT3 16
5 042* 043. 044. 050. 051. 052 C0MT3 17

c C0MT3 IB
c C0MT3 19

COMMON /COMCON/ ALPHAO.ALPHAl* PCA. VCA. TCA* TZA. PVOIO. C0MT3 20
20 1 PVOT. All, Tl. TC, PI. PMIN, PMAX. PSMAX. P3MIN, C0MT3 21

2 V3MIN, V3MAX. TMIN. TMAX. TSMAX. TlMAX, T2MIN. T3MIN. T3MAX, C0MT3 22
3 HMIN, HMAX, HSMAX, H4MAX, SMIN, SMAX, S3MIN, S4MAX C0MT3 23

c C0MT3 24
COMMON /CURENT / P, T, V. H, S C0MT3 25

25 c C0MT3 26
c C0MT3 27

COMMON /STM3/ THETA .THL1 .THLOG »THM1 .THM22 .THM23 .EX » C0MT3 28
1 EXM1 «EXM2 ,EXM5 ,EXM6 .EXLOG ,X50TH2«X60TH2.0MTH1 ,D3SV , C0MT3 29
2 VD3SV ,04SV ,VD4SV ,D5SV .V05SV ,V ,Y2 ,Y3 «Y30 ,Y31 C0MT3 30

30 c C0MT3 31
DATA 032T2, 033T3 / -5.3B179B746E*00. •*2.721294782E*00/ C0MT3 32
DATA D34T4, 042T2 / -4.555164624E-01. *3.993530724E*00/ C0MT3 33
DATA D43T3, D44T4 / -1.998467104E*00, *3.30B344236E-01/ C0MT3 34
DATA 052T2 / *2.310036618E-03 / C0MT3 35

35 c C0MT3 36
V = VE C0MT3 37
T * TE C0MT3 38
IF <V .LT. V3MIN .OR. V .GT. V3MAX) CALL STER <6H C0MT3. 42. V, T) C0MT3 39
IF IT .LT. T3MIN .OR. T .GT. T3MAX) CALL STERIGH C0MT3, 42. V, T> C0MT3 40

40 EX * V/VCA C0MT3 41
THETA = (T ♦ TZA)/TCA C0MT3 42

1000 THL1 = THETA - 1.0 C0MT3 43
THL1E2 = THL1 * THL1 C0MT3 44
THL1E3 = THL1 • THL1E2 C0MT3 45

45 THETA1 = (Tl * TZA)/TCA C0MT3 46
0MTH1 * 1.0 - THETA1 C0MT3 47
Y = (1.0 - THETA)/0MTH1 C0MT3 4B
Y2 * Y*Y C0MT3 49
Y3 = Y*Y2 C0MT3 50

50 Y30 = Y*»30 C0MT3 51
Y31 * Y * Y30 C0MT3 52
THLOG = AL06ITHETA) C0MT3 53
EXM1 = VCA/V C0MT3 54
EXM2 = EXM1 * EXM1 C0MT3 55

55 EXM4 = EXM2 * EXM2 C0MT3 56
EXM5 * EXM4 • EXMl C0MT3 57
EXM6 = EXM5 * EXMl C0MT3 58
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SUBROUTINE COMT3 76/76 OPT=l FTN 4.5*414 02/07/79 10.51.39S

EXLOG = ALOG(EX) C0MT3 59
D3SV s 030 ♦ EXMl*(031 ♦ EXM1*(032 ♦ EXM1*(D33 ♦ EXM1*D34)>) COMT3 60

60 V03SV = EXM2* (D31 ♦ EXM1MD32T2 ♦ EXM1*(D33T3 ♦ EXMl*D34T4))) COMT3 61
D4SV = 040 ♦ EXM1*(041 ♦ EXM1«(D42 ♦ EXM1*(043 ♦ EXM1*D44)>> COMT3 62
V04SV = EXM2M041 ♦ EXMl* (042T2 ♦ EXM1*(043T3 ♦ EXM1*D44T4))) C0MT3 63
D5SV = 050 ♦ EX*(051 ♦ EX*052) COMT3 64
V05SY = 051 ♦ 052T2*EX COMT3 65

65 THM1 = 1.0/THETA C0MT3 66
THM22 = THM1**22 COMT3 67
THM23 = THM22*THM1 COMT3 68
X50TH2 = EX**5/(THETA*THETA) C0MT3 69
X60TH2 = EX*X50TH2 COMT3 70

70 6000 RETURN COMT3 71
END C0MT3 72

SYMBOLIC REFERENCE MAP (Rs2>

ENTRY POINTS DEF LINE REFERENCES
3 C0MT3 1 70

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS 19
0 ALPHAO REAL COMCON REFS 19
1 ALPHAl REAL COMCON REFS 19
« COO REAL C0NST3 REFS 11
I toi REAL C0NST3 REFS 11

12 X010 REAL C0NST3 REFS 11
13 con REAL C0NST3 REFS 11
1* “£012 REAL CONST3 REFS 11
' 2 C02 REAL C0NST3 REFS 11

3 £03 REAL CONST3 REFS 11
4 C04 REAL CONST3 REFS 11
5 COS REAL CONST3 REFS 11
A' COO REAL C0NST3 REFS 11

— T £07 REAL CONST3 REFS 11
10 COB REAL CONST3 REFS 11
11 C09 REAL CONST3 REFS 11
15 Cll REAL CONST3 REFS 11
16 £12 REAL CONST3 REFS 11
17 £13 REAL C0NST3 REFS 11
20 £14 REAL CONST3 REFS 11
21 CIS REAL CONST3 REFS 11
22 £16 REAL C0NST3 REFS 11
23 C17 REAL CONST3 REFS 11
24 C21 REAL C0NST3 REFS 11
25 C22 REAL C0NST3 REFS 11
26 C23 REAL C0NST3 REFS 11
27 C24 REAL C0NST3 REFS 11
30 £25 REAL C0NST3 REFS 11
31 C26 REAL C0NST3 REFS 11
32 C27 REAL C0NST3 REFS 11
33 C28 REAL CONST3 REFS 11
34 C31 REAL C0NST3 REFS 11

PAGE 2
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SUBROUTINE CONT3 76/76 ORT=l

VARIABLES SN TYPE RELOCATION
♦5 C310 REAL CONST3 REFS 11
35 X32 REAL C0NST3 REFS 11
36 C33 REAL CONST3 REFS 11
37 C34 REAL C0NST3 REFS 11
40 €35 REAL C0NST3 REFS 11
41 €36 REAL C0NST3 REFS 11
42 €37 REAL C0NST3 REFS 11
43 €38 REAL CONST3 REFS 11
44 €39 REAL C0NST3 REFS 11
46 €40 REAL C0NST3 REFS 11
47 C41 REAL C0NST3 REFS 11
50 €50 REAL C0NST3 REFS 11
51 €60 REAL C0NST3 REFS 11
52 €61 REAL C0NST3 REFS 11
53 €62 REAL CONST3 REFS 11
54 €63 REAL CON5T3 REFS 11
55 €64 REAL CONST3 REFS 11
56 €70 REAL CONST3 REFS 11
57 €71 REAL C0NST3 REFS 11
60 €72 REAL CONST3 REFS 11
61 €73 REAL CONST3 REFS 11
62 €74 REAL C0NST3 REFS 11
63 €75 REAL CONST3 REFS 11
64 €76 REAL CONST3 REFS 11
65 €77 REAL CONST3 REFS 11
66 €78 REAL C0NST3 REFS 11
17 D3SV REAL STN3 REFS 27
67 D30 REAL C0NST3 REFS 11
70 D31 REAL CONST3 REFS 11
71 D32 REAL C0N5T3 REFS 11

141 D32T2 REAL REFS 60
72 D33 REAL CONST3 REFS 11

142 D33T3 REAL REFS 60
73 D34 REAL C0NST3 REFS 11

143 D34T4 REAL REFS 60
21 D4SV REAL STM3 REFS 27
74 040 REAL CONST3 REFS 11
75 D41 REAL CONST3 REFS 11
76 D42 REAL C0NST3 REFS 11

144 D42T2 REAL REFS 62
77 043 REAL C0NST3 REFS 11

145 D43T3 REAL REFS 62
100 D44 REAL CONST3 REFS 11
146 D44T4 REAL REFS 62
23 D5SV REAL STM3 REFS 27

mi D50 REAL CONST3 REFS 11
102 D51 REAL C0NST3 REFS 11
103 D52 REAL CONST3 REFS 11
14T 052T2 REAL REFS 64

6 EX real 5TM3 REFS 27
DEFINED 40

13 EXLOB REAL 5TM3 REFS 27
7 EXMl REAL STM3 REFS 27

3*62 DEFINED
10 EXM2 REAL STM3 REFS 27

155 EXM4 REAL REFS 56
11 EXM5 REAL STM3 REFS 27

FTN 4.6*414 0?/07/79 10.S1.39S PAGE 3

DEFINED 59
59
59 60
59

DEFINED 31
59

DEFINED 31
59

DEFINED 32
DEFINED 61

61
61 62
61

DEFINED 32
61

DEFINED 33
61

DEFINED 33
DEFINED 63

63
63 64
63

DEFINED 34
58 2*63 64 68 69

DEFINED 58
2*54 56 57 4*59 3*60 4*61

53
2*55 60 62 DEFINED 54

DEFINED 55
57 DEFINED 56
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SUBROUTINE C0MT3 76/76 ORT = 1

VARIABLES SN TYPE RELOCATION
12 EXM6 REAL STM3 REFS 27
3 H REAL CURENT REFS 24

32 HMAX REAL COMCON REFS 19
31 HMIN REAL COMCON REFS 19
33 HSMAX REAL COMCON REFS 19
34 H4MAX REAL COMCON REFS 19

- 16 OMTH1 REAL STMS REFS 27
0 P REAL CURENT REFS 24
2 PCA REAL COMCON REFS 19

15 PMAX REAL COMCON REFS 19
14 PMIN REAL COMCON REFS 19
16 PSMAX REAL COMCON REFS 19

7 PVOT REAL COMCON REFS 19
6 PVOIO REAL COMCON REFS 19

13 PI REAL COMCON REFS 19
17 P3MIN REAL COMCON REFS 19
4 5 REAL CURENT REFS 24

36 SMAX REAL COMCON REFS 19
35 SMIN REAL COMCON REFS 19
37 S3MIN REAL COMCON REFS 19
40 S4MAX REAL COMCON REFS 19

1 r REAL CURENT REFS 24
12 TC REAL COMCON REFS 19
4 TCA -REAL COMCON REFS 19
0 TE REAL F.P. REFS 37
0 THETA REAL STMS REFS 27

DEFINED 41
154 THETA1 REAL REFS 46

2 THLOG REAL STM3 REFS 27
1 mi REAL STM3 REFS 27

152 TML1E2 REAL REFS 44
153 THL1E3 * REAL DEFINED 44

3 THM1 REAL STM3 REFS 27
4 THM22 REAL STM3 REFS 27
5 THM23 REAL STM3 REFS 27

23 TMAX REAL COMCON REFS 19
22 TMIN REAL COMCON REFS 19
24 TSMAX REAL COMCON REFS 19

5 TZA REAL COMCON REFS 19
11 Tl REAL COMCON REFS 19
25 TlMAX REAL COMCON REFS 19
26 T2MIN REAL COMCON REFS 19
30 T3MAX REAL COMCON REFS 19
27 T3MIN REAL COMCON REFS 19

2~ V REAL CURENT REFS 24
DEFINED 36

3 VCA REAL COMCON REFS 19
20 VD3SV REAL STM3 REFS 27
22 V04SV REAL STM3 REFS 27
24 VD5SV REAL STMS REFS 27

0 VE REAL F.P. REFS 36
21 V3MAX REAL COMCON REFS 19
20 V3MIN REAL COMCON REFS 19
14 X50TH2 REAL STM3 REFS 27
15 X60TH2 REAL STM3 REFS 27
25 Y REAL STM3 REFS 27

DEFINED 47

FTN 4.5*<>14 02/07/79 10.51.39S PAGE 4

DEFINED 57

47 DEFINED 46

38 3*39

41 45
DEFINED 1

42 47

DEFINED 45
DEFINED 52

2*43 44
DEFINED 43

66 67
67 DEFINED

DEFINED 67

41 45
45

39
39

3*38 39

40 S3
DEFINED 60
DEFINED 62
DEFINED 64
DEFINED 1

38
38
69 DEFINED

DEFINED 69
2*48 49

41 DEFINED

52 65

DEFINED 42

DEFINED 65
66

40 S3

6B

50 51

37

2*68
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SUBROUTINE C0MT3 76/76 ORT=l

VARIABLES SN TYPE RELOCATION
26 Y2 REAL STM3 REFS 27
ZT V3 REAL STM3 REFS 27
30 V30 REAL STM3 REFS 27
31 Y31 REAL STM3 REFS 27

EXTERNALS TYPE ARGS REFERENCES
ALOG REAL 1 LIBRARY 52 58
STER 4 38 39

STATEMENT LABELS DEE LINE REFERENCES
0 1000 INACTIVE 42
0 6000 INACTIVE 70

COMMON BLOCKS LENGTH 
C0NST3 68
COMCON 33
CURENT 5
STM3 26

STATISTICS
PROGRAM LENGTH 162B 114
SCM LABELED COMMON LENGTH 2048 132

FTN 4.S»414 02/07/79 10.S1.39S PAGE 5

49 DEFINED 48
DEFINED 49

51 DEFINED 50
DEFINED 51
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FUNCTION VISL 76/76 OPT=I FTN 4..5*414 02/07/79 10.51.

1 FUNCTION VISL (P.TIN) VISL 2
C VISL VISCOSITY AS A FUNCTION OF PRESSURE AND TEMPERATURE VISL 3
c A 6TH LEVEL SUBROUTINE VISL 4
c VISL 5

5 c VISL 6
c FIRST ARGUMENT IS PRESSURE VISL 7
c SECOND ARGUMENT IS TEMPERATURE VISL 8
c RETURNS WITH VISCOSITY IN LB/FT SEC VISL 9
c VISV IS ENTRY FOR VAPOR REGION VISL 10

10 c VISL IS ENTRY FOR LIQUID REGION VISL 11
c VISL 12

COMMON /COMCON/ ALPHAO*ALPHAl* PCA* VCA* TCA, TZA* PVOIO, VISL 13
1 PVOT* All* Tl, TC* PI* PMIN* PMAX, PSMAX* P3MIN, VISL 14
2 V3M1N* V3MAX* TMIN* TMAX* TSMAX* TlMAX* T2MIN* T3MIN* T3MAX* VISL 15

IS 3 HMIN* HMAX* HSMAX, H4MAX* SMIN* SMAX* S3MIN* S4MAX VISL 16
DIMENSION T(4), VIS<4), PA(16>* VA<16>, VB(16>, VC(10>* VD(B)« TSC VISL 17

• 1(6),VE(6) VISL 18
DATAPA / 0.* 200.* 225.* 250.* 275.* 300.* 350.* 400.* 450.* VISL 19

1 500.* 550.* 600.* 650.* 700.* 750.* BOO./ VISL 20
20 DATA VA / 822.* 843.* 850.* 856.* 863., 869.* 883., 897.* 911., vise 21

i 925.* 939.* 953.* 966.* 979.* 992.*1004./ VISL 22
DATA VB / 716.* 733.* 746., 759.* 772.* 783.* 801.* 818.* 834.* VISL 23

i 849.* 864.* 879.* 893.* 907., 921.*934./ VISL 24
DATA VC / 695.* 724.* 748.* 769.* 788.* 806.* 823.* 839.* 854.* VISL 25

25 1 868./ VISL 26
.. DATA VD / 665.* 695.* 718.* 739.* 758.* 775.* 790.* 804./ VISL 27

DATA TSC/ 300.* 325.* 350.* 360.* 370.* 374.15 / VISL 28
DATA VE / 900.* 822.* 716.* 662.* 565., 433.5 / VISL 29

c VISL 30
30 NV=0 VISL 31

60 TO 5 VISL 32
c VISL 33

ENTRY VISV VISL 34
c A 6TH LEVEL ENTRY VISL 35

35 c VISL 36
.. NV=1 VISL 37

5 NRET=1 VISL 38
TEMP=TIN VISL 39
IF (P.GT.12500..OR.TIN.GT.TMAX) 60 TO 100 VISL 40

40 PB*P7U. 503773773 VISL 41
TB*•TIN-32.)/l.8 VISL 42
IF (P.GT.PCA) GO TO 20 VISL 43
IF (NV> 10,20*10 VISL 44

10 DEN5=HSS(P * TEMP,DENS * VOL) VISL 45
45 DENS*0.0160184633/VOL VISL 46

TM*(TEMP-32.)/I.8 VISL 47
OVl=-DENS*(1858.0—5.9*TM) VISL 48
0V=DV2=((102.1*DENS*676.5 > *0ENS*353.0)•DENS VISL 49
IF (TM.GE.365.0) 60 TO 15 VISL 50

50 "OV*DVI VISL 51
.. — IF (TM.LE.340.0) 60 TO 15 VISL 52

DV=(DV1-DV2)*(365.0-TM)/25.+DV2 VISL 53
15 V=VIS(4)=0.407*TM*80.4*DV VISL 54

GO TO (95,90), NRET VISL 55
55 20 NSET=1 VISL 56

IF (TIN.LT.572.0) GO TO 45 VISL 57
IF (TIN-797.) 30*25*25 VISL 58

1
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FUNCTION VISL 76/76 OFT*l

60

65

70

75

ao

as

90

95

100

105

110

25 TEMP=TIN 
N«ET=1 
60 TO 10

30 IF (TIN.LT.752.) 60 TO 35 
IF (P&-450.) 25.40,40 

35 IF (TIN.LT.707.) GO TO 40 
IF (PB.LE.350.) 60 TO 25 

40 T(1)=300.0 
T(2)=325.0 
7(3)050.0 
7(4)075.0 
NSETO 
TEMP=572.0

45 TK073.15*(TE«f»-32.>/l.B
OP*(P—PSLITEMP))/14.503773773E6 
IF (OP.LT.O) DP*0 
PHI=1.04673*(TK—305.0)
Y=247.8/(TK—140.0)
VIS(1)=V*241.4*10.**r*(!.♦(DP*PHI))
60 TO (95»50*60*90>, NSET 

50 PA(1)=120.5569
VIS <2)*6RS(PA»1»VA»1»PB,16»NRAN6E)
PA(1>=165.35125
VI5(3)=6P5(PA,1*VB.1*PB,16*NPAN6E)
VlS(4)=6PS(PA(7).l.VC.I.PB.10.NRANGE) 
IF (TB.6T.374.15) 60 TO 65 
IF (P.6T.PCA) 60 TO 65 
T(4)*(TSL(P)—32.)/1.B 
VIS(4)=6BS(TSC.l*VE*1,T <4),6.NRAN6E) 
IF (T(4).6T.350.0) 60 TO 90 
NSET=3 
TEMP=562.0 

55 VIS(3)=VIS(2)
VIS(2>=VIS(H 
T(3)=T(2)

' T(2)=T(1)
T (1) = (TEMP-32.)/1•B 
GO TO 45

60 IF (T(4).GT.325.0) 60 TO 90 
NSET=4 
TEMP=552.0 
60 TO 55

65 IF (TB.LT.375.) GO TO 90 
NRET=2 
NREX=1

70 VIS(1)=VIS(2)
VIS(2)=VIS(3)
VIS(3)=VI5(4)
T(1)=T(2)
T(2) =T (3)
T (3) =T(4)
GO TO (75,B5), NREX 

75 TEMP=752.
T 14)=400.
IF (PB.LT.450.) 60 TO 10
VIS(4)=GRS(PA(9),1«VO,1»PB»B»NRAN6E)
GO TO (80.90). NREX

FTN 4.5,414 02/07/79 10

VISL
VISL
VISL
VISL
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VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL
VISL

394 PAGE 2.51.

59
60
61
62
63
64
65
66
67
66
69
70
71
72
73
74
75
76
77
7B
79
BO
81
82
83
64
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
no
111
112
113
114
115
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FUNCTION VISL 76/76 OPT=l FTN 4.6*414 02/07/79 10.51.39$ PAGE 3

115 80 NREX=2. VISL 116
GO TO 70 VISL 117

85 TEMP=797. VISL 118
PA(1)=0. VISL 119
T(4)=425. VISL 120

120 GO TO 10 VISL 121
90 V=GRS<T»1«VIS*1*TB14*NRANGE> VISL 122
95 VISL=0.67197E-7*V VISL 123

RETURN VISL 124
100 CALL STER (4HVISL.12.P.TIN) VISL 125

125 C END OF VISL VISL 126
END VISL 127

CARD NR. SEVERITY DETAILS 1DIAGNOSIS OF 1PROBLEM

54 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
109 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
114 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.

SYMBOLIC REFERENCE MAP <R=2)

ENTRY POINTS OEF LINE REFERENCES
4 VISL 1

11 VISV 33 123 126

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS 12

0 ALPHAO REAL COMCON REFS 12
1 ALPHAl REAL COMCON REFS 12

521 OEMS REAL REFS 44 47 3*48 DEFINED 44 45
532 DP REAL REFS 73 76 DEFINED 72 73
525 DV REAL REFS 53 DEFINED 48 50 52
524 DV1 REAL REFS 50 52 DEFINED 47
525 DV2 REAL REFS 2*52 DEFINED 48

32 HMAX REAL COMCON REFS 12
31 HMIN REAL COMCON REFS 12
33 HSMAX REAL COMCON REFS 12
34 H4MAX REAL COMCON REFS 12

535 NRANGE INTEGER REFS 79 81 82 86 113
515 NRET INTEGER REFS 54 DEFINED 37 59 101
536 NREX INTEGER REFS 109 114 DEFINED 102 115
530 NSET INTEGER REFS 77 DEFINED 55 69 88 97
514 NV INTEGER REFS 43 DEFINED 30 36

0 P REAL F.P. REFS 39 40 42 44 72 64
124 DEFINED 1

547 PA REAL ARRAY REFS 16 79 81 82 113
DEFINED 18 78 80 1 IB

517 PB REAL REFS 62 64 79 81 82 112
DEFINED 40

2 PCA REAL COMCON REFS 12 42 84
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FUNCTION VISL 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
533 PHI REAL REFS 76

15 PMAX REAL COMCON REFS 12
I* 7»MIN REAL COHCON REFS 12
16 PSMAX REAL COMCON REFS 12

7 PVOT REAL COMCON REFS 12
6 PV010 REAL COMCON REFS 12

13 PI REAL COMCON REFS 12
17 P3H1N REAL COMCON REFS 12
36 SMAX REAL COMCON REFS 12
35 SHIN REAL COMCON REFS 12
37 S3MIN REAL COMCON REFS 12
40 S4MAX REAL COMCON REFS 12

537 T REAL ARRAY REFS 16
107 106

B5 92
119

520 TB REAL REFS 83
12 TC REAL COMCON REFS 12
4 TCA REAL COHCON REFS 12

516 TEHP REAL REFS 44
DEFINED 38

0 TfN REAL F.P. REFS 38
63 124

531 TK REAL REFS 74
523 7H REAL REFS 47

DEFINED 46
23 THAX REAL COHCON REFS 12
22 THIN REAL COMCON REFS 12

*51 TSC REAL ARRAY REFS 16
24 TSHAX REAL COMCON REFS 12

5 TZA REAL COMCON REFS 12
11 T1 REAL COHCON REFS 12
25 T1HAX REAL COMCON REFS 12
2* T2HJN REAL COMCON REFS 12
30 T3HAX REAL COMCON REFS 12
27 T3HIN REAL COMCON REFS 12

527 V REAL REFS 122
567 VA REAL ARRAY REFS 16
607 VB REAL ARRAY REFS 16
627 VC REAL ARRAY REFS 16

3 VCA REAL COMCON REFS 12
641 VO REAL ARRAY REFS 16
657 VE REAL ARRAY REFS 16
543 VIS REAL ARRAY REFS 16

DEFINED 53
91 103

513 VISL REAL DEFINED 122
522 VOL REAL REFS 44

21 V3MAX REAL COMCON REFS 12
20 V3HIN REAL COMCON REFS 12

534 Y REAL REFS 76

EXTERNALS TYPE ARGS REFERENCES
6RS REAL 7 79 ei 82
HSS REAL 4 44
PSL REAL 1 72
STER 4 124

F'TN A.5*4 14 02/07/79 10.51.39$ PAGE 4

DEFINED 74

86 87 92 93 96 106
121 DEFINED 65 66 67 68

93 94 106 107 108 111

100 121 DEFINED 41

46 71 72 94
58 70 89 98 110 117
39 41 56 57 58 61

DEFINED 1
75 DEFINED 71
49 51 52 53

39

86 DEFINED 27

DEFINED 53 76 121
79 DEFINED 20
81 DEFINED 22
82 DEFINED 24

113 DEFINED 26
86 DEFINED 28
90 91 103 104 105 121
76 79 81 82 86 90

104 105 113

45

DEFINED 75

86 113
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FUNCTION VISL 76/76 OPT = 1

EXTERNALS TYPE ARGS REFERENCES
TSL REAL 1 85

STATEHENT LABELS DEF LINE REFERENCES
21 5 37 31
37 10 44 2*43 60 112
66 15 53 49 51

101 20 55 42 43
107 25 58 2*57 62 64
112 30 61 57
120 35 63 61
126 40 65 2*62 63
136 45 71 56 95
174 50 78 77
227 55 90 99
237 60 96 77
245 65 100 83 84
252 70 103 116
270 75 110 109
306 80 115 114
310 85 117 109
314 90 121 54 77 87
317 95 122 54 77
322 100 124 39

COMMON BLOCKS LENGTH
— COMCON 33

STATISTICS
PROGRAM LENGTH 667B 439
SCM LABELED COMMON LENGTH 41B 33

fTN A.5*414 02/07/79 10.51.39S

120

96 100 114

PAGE 5
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FUNCTION VPTO 76/7f> OPT=l FTN 4.5«41* 02/07/79 10.51.

1 FUNCTION VPTD(PIN.TIN) VPTO 2
CVPTD FUNCTIONS OF PRESSUHE AND TEMPERATURE IN DRY REGION VPTO 3
C A ATM LEVEL SUBROUTINE VPTO 4
c WITH ENTRIES VDRY-. HPTD* HDRY» SPTD. SDRY VPTO 5

5 c VPTD 6
c VPTO 7
c FIRST ARGUMENT IS PRESSURE VPTD 6
c SECOND ARGUMENT IS TEMPERATURE VPTD 9
c RETURNS KITH SPECIFIC VOLUME. ENTHALPY. OR ENTROPY VPTD 10

10 c VPTD 11
c V = FCP.T) IN TME SUPERHEAT OR CRITICAL REGION VPTO 12
c VPTD 13

P * PIN VPTD 14
T = TIN VPTD 15

IS P23 = P23T(T> VPTD 16
IF (P ,GT. P23> GO TO 1000 VPTD 17
A = VPT2 <P»T > VPTD IB
60 TO 6000 VPTD 19

c VPTD 20
20 ENTRY VDRY VPTD 21

c VPTD 22
c THIS ENTRY CAN BE USED ONLY IF V2E COR VPT3) WAS LAST CALLED WITH VPTD 23
c THE VALUES OF P COR V) AND T THAT ARE TO BE ASSUMED HERE. VPTD 24
c VPTD 25

25 IF IP .GT. P23) 60 TO 1500 VPTD 26
A = V2ECP) VPTD 27
GO TO 6000 VPTD 28

1000 V = VPT3DCP.T) VPTD 29
1500 A = V VPTD 30

30 GO TO 6000 VPTD 31
c VPTD 32
c H * FCP.T) IN THE SUPERHEAT OR CRITICAL REGION VPTD 33
c VPTD 34

ENTRY HPTD VPTD 35
35 c A 4TH LEVEL ENTRY VPTD 36

c VPTD 37
P = PIN VPTD 3B
T = TIN VPTD 39
P23 = P23TCT) VPTD 40

40 IF (p .GT. P23) GO TO 3000 VPTD 41
A = HPT2CP.T) VPTD 42
GO TO 6000 VPTD 43

c VPTD 44
ENTRY MDBY VPTD 45

45 -C VPTD 46
t THIS ENTRY CAN BE USED ONLY IF H2E COR H3E) WAS LAST CALLED WITH VPTD 47
c THE VALUES OF P COR V) AND T THAT ARE TO BE ASSUMED HERE. VPTD 4B
c VPTD 49

IF (P .GT. P23) GO TO 3500 VPTD 50
50 A = H2ECP) VPTD 51

GO TO 6000 VPTD 52
3000 V = VPT3DCP.T) VPTD 53
3500 A = H3ECV) VPTD 54

GO TO 6000 VPTD 55
55 C VPTD 56

c S = FCP.T) IN THE SUPERHEAT OR CRITICAL REGION VPTD 57
c VPTD 56
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FUNCTION VPTD 76/76 OPT = i 7 TN 4.5«414 PAGE 202/07/79 10.51.395

ENTRY SPTD VPTD 59
C A 4TH LEVEL ENTRY VPTD 60

60 C VPTD 61
P = PIN VPTD 62
T = TIN VPTD 63
P23 = P23T(T) VPTD 64
IF (P .GT. P23) GO TO 5000 VPTD 65

65 A = SPT2(P»T) VPTD 66
GO TO 6000 VPTD 67

C VPTD 68
ENTRY SDRY VPTD 69

c VPTD 70
70 c THIS ENTRY CAN BE USED ONLY IF S2E (OR S3E) WAS LAST CALLED WITH VPTD 71

c THE VALUES OF P (OR V) AND T THAT ARE TO BE ASSUMED HERE. VPTD 72
c VPTD 73

IF (P .GT. P23) GO TO 5500 VPTD 74
A = S2E(P) VPTD 75

75 GO TO 6000 VPTD 76
5000 V = VPT3D(P.T) VPTD 77
5500 A = S3E (V) VPTD 78
6000 VPTD = A VPTD 79

RETURN VPTD 80
80 END VPTD 81

SYMBOLIC REFERENCE MAP <R=2>

ENTRY POINTS DEF LINE REFERENCES
65 HDRY 44
43 HPTD 34

131 SDRY 66 79
107 SPTD 5B
22 VDRY 20

4 VPTD 1

VARIABLES SN TYPE RELOCATION
171 A REAL REFS 78

53 65
166 P REAL REFS 16

49 50
DEFINED 13

0 PIN REAL F.P. REFS 13
170 P23 REAL REFS 16

DEFINED 15
167 T REAL REFS 15

65 76
0 TIN REAL F.P. REFS 14

172 V REAL REFS 29
165 VPTD REAL DEFINED 78

DEFINED 17 26 29 41 50
74 77
17 25 26 28 40 41
52 64 65 73 74 76
37 61
37 61 DEFINED 1
25 40 49 64 73
39 63
17 28 39 41 52 63

DEFINED 14 38 62
38 62 DEFINED 1
53 77 DEFINED 28 52 76

EXTERNALS
HPT 2
H2E
H3E

TYPE ARGS 
REAL 2
REAL 1
REAL 1

REFERENCES
41
50
53
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FUNCTION VPTD 

EXTERNALS TYPE
P23T REAL
SPT2 REAL
S2E REAL
S3E REAL
VPT2 REAL
VPT3D REAL
V2E REAL

STATEMENT LABELS
36 1000
41 1500

101 3000
104 3500
145 5000
150 5500

153 6000

STATISTICS
PROGRAM LENGTH

ARGS REFERENCES
1 IS
2 6b
1 74
1 77
2 17
2 28
1 26

DEF LINE REFERENCES 
28 16
29 25
52 40
53 49
76 64
77 73
78 18

173B 123

Tti/Tb OPT = I FTN 4.5*414 02/07/79 10.51.39S PAGE 3
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FUNCTION HSS 76/76 OPT=l FTN 4.S*414 02/07/79 10.5I.39S

1 FUNCTION HSSIP»T»S«V) HSS 2

CHSS SUPERHEATED STEAM H.S. AND V AS A FUNCTION OF P AND T HSS 3

c HSS 4

c HSS 5

5 V=VPTD(PfT) HSS 6

S=SDRY(P »T) HSS 7

HSS=HDRY(P»T) HSS 6

RETURN HSS 9

END HSS 10

SYMBOLIC REFERENCE NAP (R=2)

ENTRY POINTS OEF LINE REFERENCES
* HSS 1 8

VARIABLES SN TYPE RELOCATION
30 HSS REAL

0 P REAL F.P.
0 S REAL F.P.
0 T REAL F.P.
0 V REAL F.P.

EXTERNALS TYPE ARGS REFERENCES
HDRY REAL 2 7
SORT REAL 2 6
¥PTD REAL 2 5

STATISTICS
PR06RAN LENGTH 31B 25

DEFINED 7
REFS 5 6 7 DEFINED 1

DEFINED 1 6
REFS 5 6 7 DEFINED I

DEFINED I 5

PAGE 1
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FUNCTION HPTL 76/76 OPT=l FTN *.5*614 02/07/79 10.S1.39S

5

1

10

15

20

SYMBOLIC REFERENCE MAP <R*2)

ENTRY POINTS OEF LINE REFERENCES
4 HPTL 1 22

VARIABLES SA1 TYPE RELOCATION
10 All REAL COMCON REFS 10

0 ALPHAO REAL COMCON REFS 10
1 ALPHA1 REAL COMCON REFS 10

32 HNAX REAL COMCON REFS 10
31 HMIN REAL COMCON REFS 10
31 HPTL REAL DEFINED 19 21
33 HSMAX REAL COMCON REFS 10
34 H4MAX REAL COMCON REFS 10
32 P REAL REFS IB 21 DEFINED 15

2 PCA REAL COMCON REFS 10
V PIN REAL F.P. REFS 15 DEFINED 1

15 PMAX REAL COMCON REFS 10
14 PMIN REAL COMCON REFS 10
16 PSMAX REAL COMCON REFS 10

7 PVOT REAL COMCON REFS 10
6 ^PVOIO REAL COMCON REFS 10

13 PI REAL COMCON REFS 10
17 P3MIN REAL COMCON REFS 10
36 SMAX REAL COMCON REFS 10
35 SMIN REAL COMCON REFS 10
37 S3MIN REAL COMCON REFS 10
40 S4MAX REAL COMCON REFS 10
33 T REAL REFS 17 IB 21 DEFINED

FUNCTION HPTL <RIN« TIN) HPTL 2
CHPTL H = FCP.T) IN LIQUID REGION HPTL 3
C A 4TH LEVEL SUBROUTINE HPTL 4
C HPTL 5
C HPTL 6
C FIRST ARGUMENT IS PRESSURE HPTL 7
C SECOND ARGUMENT IS TEMPERATURE HPTL B
C RETURNS *ITH SPECIFIC ENTHALPY HPTL 9
C HPTL 10

COMMON /COMCON/ ALPHAO.ALPrtAl' PCA. VCA. TCA. TZA. PV010, HPTL 11
1 PVOT. AH. Tl. TC. PI. PMIN. PMAX. PSMAX. P3MIN. HPTL 12
2 V3MIN. V3MAX. THIN. TMAX* TSMAX. UMAX. T2MIN. T3MIN. T3MAX* HPTL 13
3 HMIN. HMAX. HSMAX* H4MAX* SMIN. SMAX. S3MIN, S4MAX HPTL 14

C HPTL 15
P = PIN HPTL 16
T a TIN HPTL 17
IF ( T .LT.T11 GO TO 1000 HPTL IB
V * VPT3LIP.TI HPTL 19
HPTL = H3ECV) HPTL 20
GO TO 2000 HPTL 21

1000 HPTL = HPTHP.T) HPTL 22
2000 RETURN HPTL 23

END HPTL 24

PAGE 1
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FUNCTION HPTL 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
12 TC REAL COMCON REFS 10

A TCA REAL COMCON REFS 10
0 TIN REAL F.P. REFS 16

23 TMAX REAL COMCON REFS 10
22 TMIN REAL COMCON REFS 10
2A TSMAX REAL COMCON REFS 10

5 TZA REAL COMCON REFS 10
11 Tl REAL COMCON REFS 10
25 T1MAX REAL COMCON REFS 10
26 T2MIN REAL COMCON REFS 10
30 TSMAX REAL COMCON REFS 10
2T T3MIN REAL COMCON REFS 10
3A V REAL REFS 19

3 VCA REAL COMCON REFS 10
21 V3MAX REAL COMCON REFS 10
20 V3MIN REAL COMCON REFS 10

EXTERNALS TYPE ARGS REFERENCES
HPT1 REAL 2 21
H3E REAL 1 19
VPT3L REAL 2 18

STATEMENT LABELS 
20 1000 
23 2000

DEF LINE REFERENCES
21 17
22 20

COMMON BLOCKS LENGTH 
COMCON 33

STATISTICS
PROGRAM LENGTH 35B 29
SCM LABELED COMMON LENGTH A IB 33

FTN 4.S*41* 02/07/79 10.51.39$ PAGE 2

DEFINED 1

17

DEFINED 18
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1

5

10

15

20

25

30

35

40

45

50

55

FUNCTION CPPT1 74/7ft OPT=I FTN 4.5>»41*

FUNCTION CPPT1(P,T>
C SPECIFIC HEAT - SUB REGION 1
C A 2ND LEVEL SUBROUTINE
C KITH ENTRY CP1E
C 
C
C FIRST ARGUMENT IS PRESSURE
C SECOND ARGRMENT IS TEMPERATURE
C RETURNS WITH SPECIFIC HEAT
C

COMMON /CONST1/AAO* AA1. AA2* AA3« AA4« AA5« AA6« AA7. AA8« AA9*
1 AA10*AA11*AA12.AA13«AA14.AA15«AA16.AA17'AA18.AA19*AA20*AA21'
2 AA2P, Al* A2t A3. A4t AS, A6, A7, AS, A9, A10, All,
3 A12

COMMON /COMCON/ ALPMAO,ALPHA1, PCA, VCA, TCA, TZA, PV010,
1 PVOT, All, Tl, TC, PI, PMIN, PMAX, PSMAX, P3MIN,
2 V3MIN, V3MAX, TMIN, TMAX, TSMAX, T1MAX, T2MIN, T3MIN, TSMAX,
3 HMIN, HMAX, HSMAX, H4MAX, SMIN, SMAX, S3MIN, S4MAX

COMMON /STM1/ TECTA, TH2, TH*» TH6, TH7, TH10, TH11, TH16,
1 TH17, THIS, TH19, TH20, TH21, BETA,BETA2,BETAS,BETA4, Y,¥P.
2 Z, ZP, UA9, UA10, UB, UB2, UC, U3T, UD4, UP

C
DATA AA3T2, AA4T6 / *7.882573574E4, -4.039966643E5 /
DATA AA5T12, AA6T20 / *1.1S82BS723E6, -2.187B23548E6 /
DATA AA7T30, AABT42 / -»2.577252500E6. -1.B94G90872E6 /
DATA AA9T56, AA1072 / ,7.9415779B6ES. -1.452435201E5 /
DATA AA14T2, AA1590 / ♦A.SfcBSSBlOBE-Z, 2.179482303E4 /
DATA AA22B / ♦2.540003062E-11 /
DATA A1T2, A2T6 / «1.687673081E0, «3.217297297E-3 /
DATA A2T42, A9T306 / ♦2.25210810BE-2, «4.34152B000E1 /
DATA A4T2, A5T2 / ♦1.46845S698E-1, ♦9.951717740E-2 /

C
CALL COMT1(P,T)

C
ENTRY CP1E 

C
C THIS ENTRY CAN BE USED ONLY IF CONTI WAS LAST CALLED WITH THE
C VALUES OF P AND T THAT ARE TO BE ASSUMED HERE.
C

1000 UA = A6 - THETA 
UAB = UA««8
WW = A3*Y*Y •* A5T2*BETA - A4T2*THETA 
W = SORT(WM)
Z12 * Z**U2.0EO/17.OE0>
Z22 = Z**<-22.0E0/17.OE0)
DYDTH = -A1T2*THETA * A2T6/TH7
WA = <A3*Y*DYDTH - A4I/W
DYDTH2 = -A1T2 - A2T42/(TH7*THETA)
DZDTH x DYDTH ♦ WA
DZDTH2 = DYDTH2 ♦IA3/W)*IDYDTH*DYDTH ♦ Y*DYDTH2» - WA*WA/W
CPI = AAO - THETA*(AA3T2 ♦ THETA*(AA4T6 » THETA*1AA5T12 ♦ THETA*(

1 AA6T20 + THETA*(AA7T30 * THETA*(AA8T42 ♦ THETA*(AA9T56 * THETA*
2 AA1072))))>)>

CP2 = AA1l*THfTA»(12.0E0*(Z/29.0E0 - Y/12.0E0)*(ZP*DZDTH2
1 - 5.OEO*Z22*DZDTH*DZDTH/17.0EO) ♦ 24.0E0*(DZDTH/29.OEO
2 - DYDTH/12.0E0)*ZP*DZDTH » 17.OEO*(DZDTH2/29.OE0
3 - DYDTH2/I2.OEO)*212)

02/07/79

CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPT1
CPPTI
CPPT1
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI
CPPTI

10.51.39S

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

PAGE 1
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FUNCTION CPPTI 76/76 OPT=l FTN 4.5*414 02/07/79 10.51.39$

CP3 = THETA*BETA«(AA14T2 ♦ AA1590*UA8 CPPTI 59
1 ♦ TH17*AA16*(722.0E0*TH19/UB - 342.OEO)/UB2) CPPTI 60

60 CP4 = TH10*(242.0E0*TH11/UC - 110.0E0)*U3T CPPTI 61
CP5 = AA20*TH17*<A9T306 ♦ 360.0E0*TH2>*UP CPPTI 62
CP6 = AA22B«BETA4/TH21 CPPTI 63
CPPTI = (CPI - CP2 - CP3 ♦ CPA ♦ CP5 - CP6)*PV0T CPPTI 64

2000 RETURN CPPTI 65
65 END CPPTI 66

SYMBOLIC REFERENCE MAP (P=2)

ENTRY POINTS OEF LiNE REFERENCES
4 CPPTI 1

14 CP1E 35 64

VARIABLES SN TYPE RELOCATION
0 AAO REAL CONST1 REFS 11 51
1 AA1 REAL CONSTI REFS 11

12 AA10 REAL CONST1 REFS 11
176 AA1072 REAL REFS 51 DEFINED 26

13 AA11 REAL CONST1 REFS 11 54
14 AA12 REAL CONST1 REFS 11
15 AA13 REAL CONST 1 REFS 11
16 AA14 REAL CONST1 REFS 11

177 AA14T2 REAL REFS 58 DEFINED 27
17 AA15 REAL CONST1 REFS 11

200 AA1590 REAL REFS 58 DEFINED 27
20 AA16 REAL CONST1 REFS 11 58
21 AA17 REAL CONST1 REFS 11
22 AA18 REAL CONST1 REFS 11
23 AA19 REAL CONST1 REFS 11

2 AA2 REAL CONST1 REFS 11
24 AA20 REAL CONST1 REFS 11 61
25 AA21 REAL CONST1 REFS 11
26 AA22 REAL CONST1 REFS 11

201 AA22B REAL REFS 62 DEFINED 28
3 AA3 REAL CONST1 REFS 11

167 AA3T2 REAL REFS 51 DEFINED 23
4 AA4 REAL CONST! REFS 11

170 AA4T6 REAL REFS 51 DEFINED 23
5 AA5 REAL CONST1 REFS 11

171 AA5T12 REAL REFS 51 DEFINED 24
6 AA6 REAL CONST1 REFS 11

172 AA6T20 REAL REFS 51 DEFINED 24
7 AA7 REAL CONST 1 REFS 11

173 AA7T30 REAL REFS 51 DEFINED 25
10 AA8 REAL CONST1 REFS 11

174 AABT42 REAL REFS 51 DEFINED 25
11 AAO REAL CONST 1 REFS 11

175 AA9T56 REAL REFS 51 DEFINED 26
10 All REAL COMCON REFS 15

0 ALPHAO REAL COMCON REFS 15
1 ALPHA1 REAL COMCON REFS 15

PAGE 2
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FUNCTION CPPTI 76/76 OPT—1

VARIABLES SN TYPE RELOCATION
27 A1 PEAL CONST1 REFS 11

202 A1T2 REAL REFS 46
40 A10 PEAL CONST1 REFS 11
41 All REAL CONST1 REFS 11
42 A12 REAL CONST1 REFS 11
30 A2 REAL CONST1 REFS 11

204 A2T42 REAL REFS 48
203 A2T6 REAL REFS 46

31 A3 REAL CONST1 REFS 11
32 A4 REAL CONST1 REFS 11

206 A4T2 REAL REFS 42
33 AS REAL CONST! REFS 11

28T A5T2 REAL REFS 42
34 A6 REAL CONST1 REFS 11
35 A7 REAL CONST1 REFS 11
36 A8 REAL CONST1 REFS 11
37 A9 REAL C0N5T1 REFS 11

285 A9T306 REAL REFS 61
15 BETA REAL STN1 REFS 19
16 BETA2 REAL STM1 REFS 19
17 BET A3 REAL STM1 REFS 19
20 BETA4 REAL STM1 REFS 19

232 CPPTI REAL DEFINED 63
246 CPI REAL REFS 63
247 CP2 REAL REFS 63
250 CP3 REAL REFS 63
251 CPA REAL REFS 63
252 CPS REAL REFS 63
253 CP6 REAL REFS 63
241 DYDTH REAL REFS 47
243 DYDTH2 REAL REFS 2*50
244 DZDTH REAL REFS 4*54
245 DZOTH2 REAL REFS 2*54

32 HMAX REAL COMCON REFS 15
31 HMIN REAL COMCON REFS 15
33 HSMAX REAL COMCON REFS 15
34 H4MAX REAL COMCON REFS 15

0 P REAL F.P. REFS 33
' 2 PCA REM. COMCON REFS 15
15 PMAX REAL COMCON REFS 15
14 PMIN REAL COMCON REFS 15
16 PSMAX REAL COMCON REFS 15
7 PVOT REAL COMCON REFS 15
6 PV010 REAL COMCON REFS 15

13 PI REAL COMCON REFS 15
17 P3M1N REAL COMCON REFS 15
36 SMAX REAL COMCON REFS 15
35 SMIN REAL COMCON REFS 15
37 S3MIN REAL COMCON REFS 15
40 S4MAX REAL COMCON REFS 15

0 T REAL F.P. REFS 33
12 TC REAL COMCON REFS 15
4 TCA REAL COMCON REFS 15
0 THETA REAL STM1 REFS 19

58
5 TH10 REAL STM1 REFS 19
6 TH11 REAL STH1 REFS 19

FTN 4.5*414 02/07/79 10.51.39S PAGE 3

4B DEFINED 29

DEFINED 30
DEFINED 29

42 47
47

DEFINED 31

DEFINED 31
40

DEFINED 30
42 58

62

DEFINED 51
DEFINED 54
DEFINED 58
DEFINED 60
DEFINED 61
DEFINED 62

49 2*50 54 DEFINED 46
54 DEFINED 48

DEFINED 49
DEFINED 50

DEFINED 1

63

DEFINED 1

40 42 46 46 8*51 54

60
60
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FUNCTION CPPTI 76/76 OPT -1

VARIABLES SN TYPE RELOCATION
7 TH16 REAL STMl REFS 19

10 TH17 REAL STM1 REFS 19
11 TH18 REAL STMl REFS 19
12 TH19 REAL STMl REFS 19

1 TH2 REAL STMl REFS 19
13 TH20 REAL STMl REFS 19
14 TH21 REAL STMl REFS 19

2 TH4 REAL STMl REFS 19
3 TH6 REAL STMl REFS 19
4 TH7 REAL STMl REFS 19

23 TMAX REAL COMCON REFS 15
22 TMIN REAL COMCON REFS 15
24 TSMAX REAL COMCON REFS 15

5 TZA REAL COMCON REFS 15
11 Tl REAL COMCON REFS 15
25 T1MAX REAL COHCON REFS 15
26 T2MIN REAL COMCON REFS 15
30 T3MAX REAL COMCON REFS 15
27 T3MIN REAL COMCON REFS 15

233 UA REAL REFS 41
26 UA10 REAL STMl REFS 19

234 UA8 REAL REFS 58
25 UA9 REAL STMl REFS 19
27 UB REAL STMl REFS 19
30 UB2 REAL STMl REFS 19
31 UC REAL STMl REFS 19
33 UD4 REAL STMl REFS 19
34 UP REAL STMl REFS 19
32 U3T REAL STMl REFS 19

3 VCA REAL COMCON REFS 15
21 V3MAX REAL COMCON REFS 15
20 V3MIN REAL COMCON REFS 15

236 M REAL REFS 47
242 WA REAL REFS 49
235 WW REAL REFS 43

21 Y REAL STMl REFS 19
22 YP REAL STMl REFS 19
23 Z REAL STMl REFS 19
24 ZP REAL STMl REFS 19

237 Z12 REAL REFS 54
240 Z22 REAL REFS 54

EXTERNALS TYPE ARGS REFERENCES
COMT1 2 33
SORT REAL 1 LIBRARY 43

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE AO
0 2000 INACTIVE 64

COMMON BLOCKS LENGTH 
CONST1 35
COMCON 33
5TM1 29

FTN 4.5*414 02/07/79 10.51.39S

58 61

58

61

62

46 48

DEFINED 40

DEFINED 41

58
58
60

61
60

2*50 DEFINED 43
2*50 DEFINED 47

DEFINED 42
2*42 47 50

44
2*54

45 54

DEFINED 44
DEFINED 45

PAGE 4
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FUNCTION CPPTI 75/76 OPT=l

STATISTICS
PROGRAM LENGTH 2B4B 172
SCM LABELED COMMON LENGTH 141B 97

FTN *.5*414 02/07/79 10.51.39S PAGE 5
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FUNCTION CPPT2 76/76 OPT = 1

FUNCTION CPPT2(P,T)
CCPPT2 SPECIFIC HEAT - SUB REGION 2

A 2ND LEVEL SUBROUTINE 
WITH ENTRY CP2E

FIRST ARGRMENT IS PRESSURE 
SECOND ARGUMENT IS TEMPERATURE 
RETURNS WITH SPECIFIC HEAT

COMMON /C0NST2/
1 BB21* BB22,
2 BB61. BB62*
3 BB2* BB90.

COMMON /COMCON/
X PVOT, All, 
2 V3MIN, V3MAX,

BBOO, BBOX, BB02, BB03, 
BB23, 8831, BB32, BB41, 
BB7X, BB72, BBB1, BB82, 
BB91, BB92, BB93, BB94, 
ALPHAO,ALPHA!, PCA, 

Tl, TC, PI, 
TMIN, TMAX, TSMAX,

3 HMIN, HMAX, HSMAX, H4MAX, SMIN, 
COMMON/CONSTL/ALO,AL1,AL2,AL2T2 
COMMON /STM2/ THMl .THETA ,TH2

1 X3 ,X4 ,X6 ,XB ,X10
2 X17 ,X16 ,X19 »X24 ,X25
3 BETA2,BETA3 ,BETA4 .BETAS ,BETA6
4 T3 ,D2 ,T2 ,BETAL ,BOBL
5 BBB1F

,TH3 
,X11 
,X27 
.BETA? 
,BOBLP

FTN 4,.5*414 02/07/79 10.51.

CPPT2 2
CPPT2 3
CPPT2 4
CPPT2 5
CPPT2 6
CPPT2 7
CPPT2 8
CPPT2 9
CPPT2 10

. BB04, BB05, BB11, B612, CPPT2 11

. BB42, BB51, BB52, BB53, CPPT2 12
i BOO, B61, B71, B81, CPPT2 13
> BB95, BB96 CPPT2 14

VCA, TCA, TZA, T) e o CPPT2 15
PMIN, PMAX, PSMAX, P3MIN, CPPT2 16

riMAX, T2MIN, T3MIN, T3MAX, CPPT2 17
SMAX, S3MIN, S4MAX CPPT2 IB

CPPT2 19
»TH4 ,X1 ,X2 , CPPT2 20
«X12 
, X28 
,04 
,FB

, X13 
,X32 
,T4
,BB61F

, X14
.BETA
,03
.BB71F

-3,92862701BE0 /DATA BB03T2.BB04T6 /♦8.661325668E-1,
DATA BB0512 /♦!.027821847E0 /
DATA BB11A, BB12T9 /*1.127293530E1, 1.2500BS421E1 /
DATA BB21A, BB22T4 / 2.718393B02E*!. 1.045868357E-1 / 
DATA BB31A, BB32A /♦1.464777725E2, 1.069036614E1 /
DATA BB41A, BB42A /-3.7345B5442E2, -1.734117018E1 /
DATA BB51A, BB52A /*6.101044B48E2, -4.044893844E2 /
DATA BB53A /♦1.195212166E2 /
DATA BB6211, BB62P /-l•0B53B9155E*0, -1.193928070E1 / 
DATA BB7218, BB72P / -1.045698B40E»0. -1.882257912E1 / 
DATA BB8214, BBB2P / *7.994306109E-3, ♦1.119202855E-1 / 
DATA BB92T2, BB92T4 /♦8.253214438E3, 1.650642876E4 / 
DATA BB93T3, BB93T9 /-1.952463503E4,>5.B57390509E4 / 
DATA B694T4, BB9416 /*2.298393622£4, 9.193S74486E4 / 
DATA BB95T5, BB9525 /-1.3465441B3E4,-6.732720913E4 / 
DATA BB96T6, BB9636 /3.141431174E3, 1,BB4858704E4/
DATA B00T14, B00T19 / 1.06B666667E1, 1.450333333E1/
DATA BOOSO, B00T27 / 5.826777777E-1, 2.061000000E1 /

CALL C0MT2 (P.T)

ENTRY CP2E

THIS ENTRY CAN BE 
VALUES OF P AND T

USED ONLY IF C0MT2 WAS LAST CALLED WITH THE 
THAT ARE TO BE ASSUMED HERE.

1000 CPO 
CPI = 
CP2 = 
CP3 = 
CPA = 
CPS =

= BBOO/THETA - 
X3*(BB11A*X10 
XI*(BB21A*X17 
X10*(BB31A*X8 
XI4*(BB41A*X11 
X24*(BB51A*X8

(BB03T2 *
♦ BB12T9)
♦ BB22T4*X1 ♦ BB23)
* BB32A)

♦ BB42A)
* 8B52A*X4 * BB53A)

THETA*(BB04T6*THET A*BB0512))

CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2
CPPT2

21
22
23
24
25
26 
27 
2B
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47 
46
49
50
51
52
53
54
55
56
57
58

PAGE 1
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(FUNCTION CPPTB T6/76 OF'T=l FTN 4.5«4i4 02/07/79 10.51.39S

CPPA = CPO * BETA* <CP1 ♦ BtTA*(CP2 * BETA*<CP3 ♦ BETA*(CPA CPPT2 59
1 * BETA*CP5))))«BOOSO CPPT2 60

60 BB61F * BB61*X1 CPPT2 61
BB71F = BB71*X6 CPPT2 62
BB81F = SBB1* X10 CPPT2 63
BAX11 = BETA4*X11 CPPT2 64
B5X18 = BETA5*X18 CPPT2 65

65 B6X1A = B£TA6*X14 CPPT2 66
F60 = B4X11*(BB61F * BB62) CPPT2 67
F70 * B5X1B*(BB71F * BB72) CPPT2 68
FBO = B6X14*(BBfllF » BB82) CPPT2 69
F60P = -800*64X11*(12.0E0*BB61F * BBA211I CPPT2 70

70 F70P = -800*85X18*124.0E0*BB71F * BB7218) CPPT2 71
FBOP s -«00*B6X14*(24.0E0*8B81F • BB8214) CPPT2 72
F60PP s 80050*84X11*(144.0E0*B861F • BB62P) CPPT2 73
F70RP * BOOSO*B5X1B* <576,OEO*BB71F ♦ BB72P) CPPT2 74
FBOPP - BOOSO*B6X14*(576.0E0*B881F • BB62P) CPPT2 75

75 FF61 = B61*X14*BEIA4 CPPT2 76
IT71 * B71*X19*BETA5 CPPT2 77
FT81 * B81*X27*BETA6*X27 CPPT2 78
FF82 * B82*X27*BETA6 CPPT2 79
660 = l.OEO * FF61 CPPT2 80

•0 670 = l.OEO * FF71 CPPT2 81
680 = l.OEO ♦ FF81 * FF82 CPPT2 82
66OP = —B00T14*FF61 CPPT2 83
678P = —B00T19*FF71 CPPT2 84
68OP = -B00T27*(2.0£0*FF81 * FF82I CPPT2 B5

85 660PP = —B00T14*66OP CPPT2 86
670PP = -B00T19*670P CPPT2 87
680PP * 729.0E0*B005O*(4.0E0*FF81 • FFB21 CPPT2 88
CP60 « (F60PP ♦ ((-2.0E0*F60P*G60P - F60*660PP) CPPT2 89

1 « 2.0EO*F60*660P*660P/660>/660>/660 CPPT2 90
90 CP70 = (F70PP ♦ 1(—2.0EO*F70P*670P - F70*670PP) CPPT2 91

1 * 2.0EO*F70*670P*670P/G70»/G70>/670 CPPT2 92
CPBO = (FBOPP ♦ l<-2.8E0*FB0P*680P - FB0*G80PP) CPPT2 93

1 * 2.0E0*FB0*G80P*G80P/G80)/G80)/6B0 CPPT2 94
CPPB = CP60 * CP70 * CPBO CPPT2 95

95 BP = AL1 ♦ AL2T2»THETA CPPT2 96
B0BL11 = BOBL*BOBLP CPPT2 97
SUNK 3 BB90 * XI*(BB91 * X1*(BB92 • X1*(BB93 * X1«(BB94 * X1*(BB95 CPPT2 98

1 « X1*BB96))))) CPPT2 99
SUMVX = B00*X1*(BB91 • X1MBB92T2 • X1*(BB93T3 CPPT2 100

aoo 1 * XI*(B894T4 ♦ XI*(BB95T5 ♦ BB96T6*X1>)1)> CPPT2 101
VVSUMX a BOOSO*X1*(BB91* X1*(B892T4 « X1*(B893T9 CPPT2 102

1 « Xl*(BB9416 * XI*(BB9525 * X1*BB9636>)1)) CPPT2 103
CW» = B0BL11*( ((HO.OEO/BETAL)*BP»BP - 10.0E0*AL2T2>*SUMX CPPT2 104

1 * 20.0E0*BP*SUMVX ♦ BETAL*VVSUMX) CPPT2 105
105 CPPT2 = THETA*(CPPA ♦ CPPB - CPP)*PW>T CPPT2 106

2000 RETURN CPPT2 107
END CPPT2 108

SYMBOLIC REFERENCE MSP <«=2>

PA6E 2
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76/76 0PT=1FUNCTION CPPT2

ENTRY POINTS DEF LINE REFERENCES
4 CPPT2 1

14 CP2E 47 106

VARIABLES SN TYPE RELOCATION
10 All REAL COMCON REFS 14

0 ALPHAO REAL COMCON REFS 14
1 ALPHA1 REAL COMCON REFS 14
0 ALO REAL CONSTL REFS 18
1 AL1 REAL CONSTL REFS 18
2 AL2 REAL CONSTL REFS 18
3 AL2T2 REAL CONSTL REFS 18
0 BBOO REAL CONST2 REFS 10
1 BB01 REAL CONST2 REFS 10
2 BB02 REAL C0NST2 REFS 10
3 BB03 REAL CONST2 REFS 10

315 BB03T2 REAL REFS 52
4 B804 REAL C0NST2 REFS 10

316 BB04T6 REAL REFS 52
5 BB05 REAL CONST2 REFS 10

317 BB0512 REAL REFS 52
6 BB11 REAL CONST2 REFS 10

320 8811A REAL REFS 53
7 8812 REAL CONST2 REFS 10

321 881279 REAL REFS S3
10 8821 REAL CONST2 REFS 10

322 8821A REAL REFS 54
11 8822 REAL C0NST2 REFS 10

323 BB22T4 REAL REFS 54
12 8823 REAL CONST2 REFS 10
13 8831 REAL C0NST2 REFS 10

32* 8831A REAL REFS 55
14 8832 REAL C0NST2 REFS 10

•325 BB32A REAL REFS 55
ns 8841 REAL CONST2 REFS 10
326 6041A REAL REFS 56

1* 8842 REAL CONST2 REFS 10
327 B842A REAL REFS 56

17 8851 REAL CONST2 REFS 10
330 8B51A REAL REFS 57

' 20 8852 REAL C0NST2 REFS 10
331 BS52A REAL REFS 57

21 8853 REAL C0NST2 REFS 10
332 BB53A REAL REFS 57

22 8861 REAL CONST2 REFS 10
51 BB61F REAL STM2 REFS 19
23 8862 REAL C0NST2 REFS 10

334 BB62P REAL REFS 72
333 886211 REAL REFS 69

2* 8871 REAL C0NST2 REFS 10
52 BB71F REAL STM2 REFS 19
25 8872 REAL CONST? REFS 10

336 BB72P REAL REFS 73
335 BB7218 REAL REFS 70

26 BB81 REAL CONST2 REFS 10
53 BBS IF REAL STM2 REFS 19
27 BB82 REAL CONST2 REFS 10

340 BB82P REAL REFS 74

FTN 4.5*<fl4

95

95 103
52

DEFINED 26

DEFINED 26

DEFINED 27

DEFINED 28

DEFINED 28

DEFINED 29

DEFINED 29
54

DEFINED 30

DEFINED 30

DEFINED 31

DEFINED 31

DEFINED 32

DEFINED 32

DEFINED 33
60
66 69
66

DEFINED 34
DEFINED 34

61
67 70
67

DEFINED 35
DEFINED 35

62
68 71
68

DEFINED 36

02/07/79 10.51.39S

T2 DEFINED

73 DEFINED

74 DEFINED

PAGE 3
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61

62
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FUNCTION CPPT2 76/76 0PT=1 FTN 4.5*414 02/07/79 10.51.:

VARIABLES SN TYPE RELOCATION
337 BBB214 REAL REFS 71 DEFINED 36

35 BB90 REAL C0NST2 REFS 10 97
36 BB91 REAL CONST? REFS 10 97 99 101
37 BB92 REAL CONST? REFS 10 97

341 BB92T2 REAL REFS 99 DEFINED 37
342 BB92T4 REAL REFS 101 DEFINED 37
40 BB93 REAL C0NST2 REFS 10 97

343 BB93T3 REAL REFS 99 DEFINED 38
344 BB93T9 REAL REFS 101 DEFINED 38

41 BB94 REAL CONST? REFS 10 97
345 BB94T4 REAL REFS 99 DEFINED 39
346 BB9416 REAL REFS 101 DEFINED 39
42 BB95 REAL CONST? REFS 10 97

347 BB9575 REAL REFS 99 DEFINED 40
350 BB9525 REAL REFS 101 DEFINED 40
43 BB96 REAL CONST? REFS 10 97

351 BB96T6 REAL REFS 99 DEFINED 41
352 BB9636 REAL REFS 101 DEFINED 41

30 BETA REAL STM2 REFS 19 5*58
45 BETAL REAL STM2 REFS 19 2*103
31 BE7A2 PEAL 5TM2 REFS 19
32 BET A3 REAL STM2 REFS 19
33 BETA4 REAL STM2 REFS 19 63 75
34 BETAS REAL STM2 REFS 19 64 76
35 BETA6 REAL ST M2 REFS 19 65 77 78
36 BET AT REAL STM2 REFS 19
46 BOBL REAL STM2 REFS 19 96
47 BOBLP REAL STM2 REFS 19 96

441 BOBL11 REAL REFS 103 DEFINED 96
440 BP REAL REFS 3*103 DEFINED 95

30 BOO REAL CONST? REFS 10 69 70 71 99
355 BOOSO REAL REFS 58 72 73 74 87

DEFINED 43
353 B00T14 REAL REFS 82 85 DEFINED 42
354 B00T19 REAL REFS 83 86 DEFINED 4?
356 BOOT27 REAL REFS 84 DEFINED 43
403 B4X11 REAL REFS 66 69 72 DEFINED 63
404 B5X18 REAL REFS 67 70 73 DEFINED 64
405 B6X14 REAL REFS 68 71 74 DEFINED 65

31 B61 REAL CONST? REFS 10 75
32 B71 REAL CONST? REFS 10 76
33 BB1 REAL CONST? REFS 10 77
34 882 REAL CONST? REFS 10 78

445 CPP REAL REFS 105 DEFINED 103
402 CPPA REAL REFS 105 DEFINED 58
437 CPPB REAL REFS 105 DEFINED 94
373 CPPT2 REAL DEFINED 105
374 CPO REAL REFS 58 DEFINED 52
375 CPI REAL REFS 58 DEFINED 53
376 CP2 REAL REFS 58 DEFINED 54
377 CPS REAL REFS 58 DEFINED 55
400 CP4 REAL REFS 58 DEFINED 56
401 CPS REAL REFS 58 DEFINED 57
434 CP60 REAL REFS 94 DEFINED 88
435 CP70 REAL REFS 94 DEFINED 90
436 CPBO REAL REFS 94 DEFINED 92

43 02 REAL STM? REFS 19

PAGE *
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FUNCTION CPPT2 76/76 OPT=l FTN *.5*414 02/07/79 10.51.39$

VARIABLES SN TYPE RELOCATION
41 D3 REAL STM2 REFS 19
37 D4 REAL STM2 REFS 19
50 FB REAL STM2 REFS 19

417 FF61 REAL REFS 79 82 DEFINED 75
420 FF71 REAL REFS 80 83 DEFINED 76
421 FF81 REAL REFS 81 84 87 DEFINED
422 FF82 REAL REFS 81 84 87 DEFINED
406 F60 REAL REFS 2*88 DEFINED 66
411 F60P REAL REFS 88 DEFINED 69
414 F60PP REAL REFS 88 DEFINED 72
407 F70 REAL REFS 2*90 DEFINED 67
412 F70P REAL REFS 90 DEFINED 70
415 F70PP REAL REFS 90 DEFINED 73
410 FBO REAL REFS 2*92 DEFINED 68
413 FBOP REAL REFS 92 DEFINED 71
416 FBOPP REAL REFS 92 DEFINED 74
423 660 REAL REFS 3*68 DEFINED 79
426 660P REAL REFS 85 3*88 DEFINED 82
431 660PP REAL REFS 88 DEFINED 85
424 670 REAL REFS 3*90 DEFINED 80
427 670P REAL REFS 86 3*90 DEFINED 83
432 670PP REAL REFS 90 DEFINED 86
425 6B0 REAL REFS 3*92 DEFINED 81
430 GBOP REAL REFS 3*92 DEFINED 84
433 G80PP REAL REFS 92 DEFINED 87

32 HMAX REAL COMCON REFS 14
31 HMIN REAL COMCON REFS 14
33 HSMAX REAL COMCON REFS 14
34 H4MAX REAL COMCON REFS 14

0 P REAL F.P. REFS 45 DEFINED 1
2 PCA REAL COMCON REFS 14

15 PMAX REAL COMCON REFS 14
14 PMIN REAL COMCON REFS 14
16 PSMAX REAL COMCON REFS 14
7 PVOT REAL COMCON REFS 14 105
6 PV010 REAL COMCON REFS 14

13 PI REAL COMCON REFS 14
17 P3MIN REAL COMCON REFS 14
36 SMAX REAL COMCON REFS 14
35 SMIN REAL COMCON REFS 14

443 SUMVX REAL REFS 103 DEFINED 99
442 SUMX REAL REFS 103 DEFINED 97

37 S3M1N REAL COMCON REFS 14
40 S4MAX REAL COMCON REFS 14

0 T REAL F.P. REFS 45 DEFINED 1
12 TC REAL COMCON REFS 14
4 TCA REAL COMCON REFS 14
1 THETA REAL STM2 REFS 19 3*52 95 105
0 THMl REAL STM2 REFS 19
2 TH2 REAL STM2 REFS 19
3 TH3 REAL STM2 REFS 19
4 TH4 REAL STM2 REFS 19

23 TMAX REAL COMCON REFS 14
22 TMIN REAL COMCON REFS 14
24 TSMAX REAL COMCON REFS 14

5 TZA REAL COMCON REFS 14
11 Tl REAL COMCON REFS 14

PAGE 5
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FUNCTION CPPT2 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
25 T1MAX PEAL COMCON REFS 14
44 T2 REAL STM2 REFS 19
26 T2MIN REAL COMCON REFS 14
42 T3 REAL STM2 REFS 19
30 T3MAX PEAL COMCON REFS 14
27 T3MIN REAL COMCON REFS 14
40 T4 REAL STM2 REFS 19

3 VCA REAL COMCON REFS 14
444 VVSUMX REAL REFS 103

21 V3MAX REAL COMCON REFS 14
20 V3M1N REAL COMCON REFS 14

5 XI REAL 5TM2 REFS 19
13 X10 REAL STM2 REFS 19
14 XI1 REAL STM2 REFS 19
15 X12 REAL STM2 REFS 19
16 X13 REAL STM2 REFS 19
17 X14 REAL STM2 REFS 19
20 XI7 REAL STM2 REFS 19
21 xi a REAL STM2 REFS 19
22 X19 REAL STM2 REFS 19

6 X2 REAL STM2 REFS 19
23 X24 REAL STM2 REFS 19
24 X25 REAL STM2 REFS 19
25 X27 REAL STM2 REFS 19
26 X2B REAL STM2 REFS 19

7 X3 REAL STM2 REFS 19
27 X32 REAL STM2 REFS 19
10 X4 REAL STM2 REFS 19
11 X6 REAL STM2 REFS 19
12 XB REAL STM2 REFS 19

EXTERNALS TYPE ARGS REFERENCES
C0MT2 2 45

STATEMENT LABELS DEF LINE REFERENCES
0 1000 INACTIVE 52
0 2000 INACTIVE 106

COMMON BLOCKS LENGTH 
CONST2 36
COMCON 33
CONSTL *
STM2 44

STATISTICS
PROGRAM LENGTH 446B 294
SCM LABELED COMMON LENGTH 165B 117

FTN 4.S»414 02/07/79 10.51.39J

DEFINED 101

2*54 60
53 55
56 63

56 65
54 
64 
76

57

2*77 7B

53

57
61
55 57

6*97 6*99
62

75

PAGE 6
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rilhCTION CPVT3 76/76 0PT = 1 FTN 4*5+414 02/07/79 10.51.39S

C
CCPVT3
C
C
C
c 
c 
c 
c

FUNCTION CPVT3(V»T>

SPECIFIC HEAT - SUB WEGION 3 
A 2ND LEVEL SUBROUTINE 
WITH ENTRY CP3E

FIRST ARGUMENT IS SPECIFIC VOLUME 
SECOND ARGUMENT IS TEMPERATURE 
RETURNS WITH SPECIFIC HEAT

CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3

COMMON /COMCON/ ALPHAO«ALPHA1 *
1 PVOT» All, Tl, TC,
2 V3MIN, V3MAX, TMIN, TMAX,
3 HMIN, HMAX, HSMAX, H4MAX,

COMMON /STM3/ THETA ,THL1 ,THL06 »THM1 ,THM22 ,THM23
1 EXM1 ,EXM2 *EXM5 ,EXM6 .EXLOG ,X50TH2,X60TH2,OMTH1 

,V04SV ,D5SV ,VD5SV ,Y ,Y2 ,Y32 VD3SV ,D4SV 
DATA C02T2, 
DATA C04T12, 

C06T30,

PCA. VCA, TCA. TZA, PV010,
PI, PMIN. PMAX, PSMAX, P3M1N,

TSMAX, T1MAX, T2MIN, T3MIN, T3MAX,
SMIN. SMAX. S3MIN, S4MAX

»EX , 
,D3SV ,
.Y30 ,V31

DATA

C03T6 /-1.554350078E1, +2.522764S12E1 / 
C05T20 /-3.321684456E1, *4.208394140E1 /
C07T42 /—3.439487640E1, ♦9.371799570E0 /

DATA C08T56, C09T72 /+6.510020328EO, -5.910483917E0 /
DATA C01090, C011T /+!.747163151E0, -1.864176336E-1 /
DATA C12T2 /♦2.473589100E1 /
DATA C13T2, C14T3 /-2.407780080E1, +1.62131226GE1 /
DATA C13T6, C14T12 /-7.223340240E1, 6.4B52490064E1 / 
DATA C15T4, C16T5 /-3.975460172E0. +3.137615910E-1 / 
DATA C15T20, C16T30 /-I.987730086E1, 1.882569546E0 / 

C22T2, C23T6 /+8.628610760E1. -8.497158780E1 / 
C23T2, C24T3 /-2.83238626E1, +1.212517377E1 /

DATA C24T12.C25T20 /+4.850069508E1. +3.110926520E1 / 
DATA C25T4, C26T5 /+6.221853040E0, -8.328446750E0 / 
DATA C26T30, C27T42 /-4.997068050E1. +1.364500864E1 / 
DATA C27T6 /♦1.949286948E0 /
DATA C32T2. C33T6 /+1.617719494E2, -5.016920280E2 / 

C33T2, C34T3 /-I.672306760E2, ♦1.075909551E2 / 
C34T12, C35T20 /+4.303638204E2, +1.503791908E2 / 
C35T4, C36T5 /+3.007583816E1, -6.308032000E1 / 

DATA C36T30, C37T42 /-3.784819200E2. +4.608133404E1 / 
DATA C37T6, C38T7 /+6.583047720E0, +1.485018444E1 / 
DATA C38T56, C39T72 /♦1.188014755E2, -3.935012875E1 / 
DATA C39T8 /-4.372236528E0 /
DATA C41T5, C41T30 /-2.545369925E-3, -1.527221955E-2 / 
DATA C60T2. C60T6 /♦1.105787067E-1, *3.317361201E-1 /
DATA C61T3, C61T12 /-7.009097865E-1. -2.803639146E0 / 
DATA C62T4, C62T20 /+1.478828568E0, +7.394142B40E0 / 
DATA C63T5. C63T30 /-1.298207737E0, -7.789246410E0 / 
DATA C64T6, C64T42 /*4.096852208E-1, +2.867796546E0 / 
DATA C71T2, C72T6 /-3.037567430E+2,
DATA C73T12, C74T20 /-2.162447484E3,

DATA
DATA

DATA
DATA
DATA

DATA C75T30, 
DATA C77T56♦

C76T42 /-4.387007094E5, 
C78T72 /-3.949991602E6,

♦1.332433925E2 
♦4.714192440E4 
+1.90B024985E6 
♦3.154731428E6

CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3
CPVT3

2
3
4
5
6
7
8 
9

10
11

COMMON /C0NST3/ COO, C01, C02, C03, C04, COS, 006, C07, COB, C09, CPVT3 12
1C010,C011,C012, Cll, C12. C13, C14, CIS, C16, C17, C21, C22, C23, CPVT3 13
2 C24, C25, C26, C27, C28, C31, C32. C33, C34, C35, C36, C37, C38, CPVT3 14
3 C39.C310, C40, C41, C50, C60, C61, C62, C63, C64, C70, C71, C72, CPVT3 15
4 C73, C74, C75, C76, C77, C78, D30, D31, 032, 033, D34, D40, D41, CPVT3 16
5 D42, 043, D44, 050, D51. D52 CPVT3 17

18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
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FUNCTION CPVT3 76/76 OPT=l FTN *.5*414 02/07/79 10.51.39*

DATA D31T2. D32T6 /*7.052779750t0» -1.614539624E1 /
DATA D33T12, D34T20 /♦1.088517913E1. -2.2775B2312E0 /
DATA D41T2. D42T6 /-5.2e5555466E0* *1.198059217E1 /
DATA D43T12. D44T20 /-7.993868416E0, *1.654172118E0 /
DATA D52T2 /♦2.310036618E-3 /

C
CALL COMT31V.T)

C
ENTRY CP3E

THIS ENTRY CAN BE USED ONLY IF C0MT3 WAS LAST CALLED WITH THE 
VALUES OF V AND T THAT ARE TO SE ASSUMED HERE.

EXN3 = EXM1*EXM2 
1000 CP2 = 2.0E0*IC21*EX ♦ EXH1*(C22 ♦ EXM1*<C23 -» EXM1«IC24 

1 * EXM1*(C25 -* EXM1MC26 * EXM1»C27>)>1) •* C28*EXL06)
CR3 = 6.0E0*IC31*EX ♦ EXM1«(C32 * EXM1*(C33 * EXN1«IC34

1 * EXH1*<C35 * EXM1*<C36 ♦ EXM1*CC37 ♦ EXH1»(C38
2 * EXMl«C39>)>n)> -* C310*£XL06»*T*ft.l

CP4 = IC40 * C41*EXM5>*1506.OEO - 552.0E0*THM1)*THM23 ■* C50 
CP6 = IX60TH2/ITHETA*THETA))*(C60T6 ♦ THM1«MC61T12 -• THM1*(C62T20 

1 •* THMl* (C63T30 ♦ THM1*C64T42)) ))
CP7 * C71T2 ♦ THL1*(C72T6 ♦ THL1*«C73T12 ♦ THL1*CC74T20 ♦ THL1*

1 (C75T30 * THL1*IC76T4? ♦ THL1*IC77T56 * THL1*C7BT72»)1 111 
CP * -THETA*<CP2 ♦ CP3 ♦ CP6 • CP7) - CP4
CPN1 = Cll - EXM2*IC12 ♦ EXM1*(C13T2 ♦ EXM1*(C14T3 • EXM1*1C15T4 

1 ♦ EXM1*C16T5)»;) ♦ C17*EXM1
CPN2 = 2.0E0*«C21 - £XM2*IC22 * EXM1*(C23T2 ♦ EXM1*(C24T3 * EXM1*C 

1 C25T4 * EXM1*(C26T5 ♦ EXM1*C27T6)>m * C28*EXM11 *THL1 
CPN3 = 3.0E0*(C31 - EXM2*1C32 ♦ EXM1*(C33T2 ♦ EXM1*»C34T3 ♦ EXM1*( 

1 C35T4 * EXM1*(C36T5 ♦ EXM1*IC37T6 ♦ EXM1*<C38T7 ♦ EXM1*C39T8))))) 
2)1 * C310*EXM1)*THL1*THL1 

CPN4 = C41T5*EXM6*(-22.0E0 * 23.0E0*THM11*THM23 
CPN6 * 6.0E0*X50TH2*THM1*(C60T2 •» THM1*«C61T3 ♦ THM1*(C62T4 

1 * THMl*(C63T5 ♦ THM1*C64T6JM)
CPN = CPN1 ♦ CPN2 * CPN3 - CPN4 - CPN6
CPDO a EXM3*(C02T2 ♦ EXM1*IC03T6 • EXM1*(C04T12 ♦ EXM1*(C05T20

1 ♦ EXM1*(C06T30 ♦ EXM1*IC07T42 ♦ EXM1*(C0BT56 ♦ EXM1*IC09T72
2 ♦ EXM1*IC01090 ♦ EXMI*C011TI1)1)111) - C012*EXM2

CPD1 a <EXM3*(C12T2 ♦ EXM1*«C13T6 * EXM1*(C14T12 * EXM1*(C15T20 
1 4 EXM1»C16T30)1)) - C17*EXM2)

CPD2 = (EXM3*<C22T2 4 EXM1*IC23T6 4 EXM1*(C24T12 4 EXM1*CC25T20 
1 4 EXM1*(C26T30 * EXM1*C27T42)))n - C2B*EXM21 
CPD3 = EXM3*IC32T2 ♦ EXM1*(C33T6 4 EXM1*(C34T12 * EXM1 *«C35T20

1 ♦ EXM1*<C36T30 4 EXM1*(C37T42 4 £XM1*(C38T56 4 EXM1*C39T72))))))1
2 - C310*EXM2

CPD4 = C41T30*EXM5*EXM2*tl.OEO - THMl)*THM22 
CPD6 = 30.0EO*X50TH2*EXM1*(C60 ♦ THM1*<C61 * THM1*(C62 

1 * THMl*(C63 4 THM1*C64)>)>
CPD * CPDO 4 THL1*(CPD1 ♦ THL1*(CPD2 ♦ THL1*CPD3>) * CPD4 ♦ CPD6 
IF (THETA ,GE. l.OEO .OR.EX .GE. l.OEO) GO TO 1500 
PHID = (1.0EO/(OMTH1*OMTH1))*(6.0E0*Y*D3SV 4 12.0E0*Y2*D4SV 

1 4 992.0E0*Y30*D5SV)
PHIDN = (1•OEO/OMTH1)*(3.0EO*Y2*VD3SV * 4.0E0*Y3*VD4SV 

1 - 32.0E0*Y31*VD5SV)
VVD3V = Y3*EXM3*(D31T2 * EXM1*(D32T6 ♦ EXM1*(D33T12 

1 * EXM1*D34T20)))

CPVT3 59
CPVT3 60
CPVT3 61
CPVT3 62
CPVT3 63
CPVT3 64
CPVT3 65
CPVT3 66
CPVT3 67
CPVT3 68
CPVT3 69
CPVT3 70
CPVT3 71
CPVT3 72
CPVT3 73
CPVT3 74
CPVT3 75
CPVT3 76
CPVT3 77
CPVT3 78
CPVT3 79
CPVT3 BO
CPVT3 81
CPVT3 82
CPVT3 83
CPVT3 84
CPVT3 85
CPVT3 86
CPVT3 87
CPVT3 SB
CPVT3 89
CPVT3 90
CPVT3 91
CPVT3 92
CPVT3 93
CPVT3 94
CPVT3 95
CPVT3 96
CPVT3 97
CPVT3 98
CPVT3 99
CPVT3 100
CPVT3 101
CPVT3 102
CPVT3 103
CPVT3 104
CPVT3 105
CPVT3 106
CPVT3 107
CPVT3 108
CPVT3 109
CPVT3 110
CPVT3 111
CPVT3 112
CPVT3 113
CPVT3 114
CPVT3 115
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FUNCTION CPVT3 76/76 OPT=l FTN 4.5*414 02/07/79 10.51.39S

115 WD4V = Y*Y3*EXM3*(D41T2 ♦ EXM1*(042T6 ♦ FXN1*(D43T12 CPVT3 116
1 ♦ EXM1*D44T20))) CPVT3 117

VVD5V = Y*Y31*D52T2 CPVT3 lie
PMIOD = VVD3V ♦ VVD4V ♦ VVD5V CPVT3 119
CP * CP - THETA«PHIO CPVT3 120

120 CPN = CPN * PHIDN CPVT3 121
CPD » CPD ♦ PH1DD CPWT3 122

1500 CPVT3 = (CP ♦ THETA*CPN*CPN/CPD)«PWOT CPWT3 123
2000 RETURN CPVT3 124

END CPVT3 125

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
A CPVT3 1

14 CP3E 66 123

VARIABLES S(>1 TYPE RELOCATION
10 All REAL COMCON REFS 17

0 ALPHAO REAL COMCON REFS 17
1 ALPHA1 REAL COMCON REFS 17

M2 CP REAL REFS 119 122 DEFINED 82 119
617 CPO REAL REFS 121 122 DEFINED 107 121
611 CPDO REAL REFS 107 DEFINED 94
612 CPD1 REAL REFS 107 DEFINED 97
613 CPD2 REAL REFS 107 DEFINED 99
614 CPD3 REAL REFS 107 DEFINED 101
615 CPD4 REAL REFS 107 DEFINED 104
616 CPD6 REAL REFS 107 DEFINED 105
610 CPN REAL REFS 120 2*122 DEFINED 93 120
603 CPN1 REAL REFS 93 DEFINED 83
604 CPN2 REAL REFS 93 DEFINED 85
605 CPN3 REAL REFS 93 DEFINED 87
606 CPN4 REAL REFS 93 DEFINED 90
607 CPN6 REAL REFS 93 DEFINED 91
573 CPVT3 REAL DEFINED 122
575 CP2 REAL REFS 82 DEFINED 72
576 CP3 REAL REFS 82 DEFINED 74
577 CPA REAL REFS 82 DEFINED 77
600 CP6 REAL REFS 82 DEFINED 78
601 CP7 REAL REFS 82 DEFINED 80

0 COO REAL C0NST3 REFS 11
1 C01 REAL CONST3 REFS 11

12 CO10 REAL C0NST3 REFS 11
453 C01090 REAL REFS 94 DEFINED 28

13 con REAL CONST3 REFS 11
454 com REAL REFS 94 DEFINED 28

14 C012 REAL CONST3 REFS 11 94
2 C02 REAL C0NST3 REFS 11

443 C02T2 REAL REFS 94 DEFINED 24
3 C03 REAL CONST3 REFS 11

444 C03T6 REAL REFS 94 DEFINED 24
4 C04 REAL CONST3 REFS 11
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FUNCTION CPVT3 76/7fc Of>T=l

VARIABLES SN TYPE RELOCATION
4*5 C04T12 REAL REFS 94

5 COS REAL C0NST3 REFS 11
446 C05T20 REAL REFS 94

6 C06 REAL CONST3 REFS 11
447 C06T30 REAL REFS 94

7 C07 REAL C0NST3 REFS 11
450 C07T42 REAL REFS 94

10 COB REAL CONST3 REFS 11
451 C08T56 REAL REFS 04

11 COO REAL CONST3 REFS 11
452 C09T72 REAL REFS 04

15 Cll REAL C0N5T3 REFS 11
16 C12 REAL CONST3 REFS 11

455 C12T2 REAL REFS 07
17 C13 REAL C0NST3 REFS 11

456 C1372 REAL REFS 63
460 C13T6 REAL REFS 07

20 C14 REAL C0NST3 REFS 11
461 C14T12 REAL REFS 07
457 C14T3 REAL REFS 83

21 CIS REAL C0N5T3 REFS 11
464 C15720 REAL REFS 07
462 C15T4 REAL REFS 83
22 C16 REAL CONST3 REFS 11

465 C16T30 REAL REFS 97
463 C16T5 REAL REFS 83

23 C17 REAL CONST3 REFS 11
24 C21 REAL CONST3 REFS 11
25 C22 REAL CONST3 REFS 11

466 C22T2 REAL REFS 99
26 C23 REAL CON5T3 REFS 11

470 C23T2 REAL REFS 85
467 C23T6 REAL REFS 09

27 C24 REAL C0NST3 REFS 11
472 C24T12 REAL REFS 99
471 C24T3 REAL REFS 85

30 C25 REAL CONST3 REFS 11
473 C25T20 REAL REFS 99
474 C25T4 REAL REFS 85

31 C26 REAL CONST3 REFS 11
476 C26T30 REAL REFS 99
475 C26T5 REAL REFS 85

32 C27 REAL CDNST3 REFS 11
477 C27T42 REAL REFS 99
500 C27T6 REAL REFS 85

33 C2B REAL C0NST3 REFS 11
34 C31 REAL C0NST3 REFS 11
45 C310 REAL CONST3 REFS 11
35 C32 REAL CONST3 REFS 11

501 C32T2 REAL REFS 101
36 C33 REAL CONST3 REFS 11

503 C33T2 REAL REFS 87
502 C33T6 REAL REFS 101

37 C34 REAL C0NST3 REFS 11
505 C34T12 REAL REFS 101
504 C34T3 REAL REFS 87

40 C35 REAL C0NST3 REFS 11

FTN 4.&*414 02/07/79 10.51.39S

DEFINED 25

DEFINED 25

DEFINED 26

DEFINED 26

DEFINED 27

DEFINED 27
83
83

DEFINED 29

DEFINED 30
DEFINED 31

DEFINED 31
DEFINED 30

DEFINED 33
DEFINED 32

DEFINED 33
DEFINED 32

83 97
72 85
72 85

DEFINED 34
72

DEFINED 35
DEFINED 34

72
DEFINED 36
DEFINED 35

72
DEFINED 36
DEFINED 37

72
DEFINED 38
DEFINED 37

72
DEFINED 38
DEFINED 39

72 85 99
74 87
74 87 101
74 87

DEFINED 40
74

DEFINED 41
DEFINED 40

74
DEFINED 42
DEFINED 41
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FUNCTION CPVT3 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
506 C35T20 REAL REFS 101
507 C35T4 REAL REFS 87

41 C36 REAL C0N5T3 REFS 11
511 C36T30 REAL REFS 101
510 C36T5 REAL REFS 87

42 C37 REAL C0NST3 REFS 11
512 C37T42 REAL REFS 101
513 C37T6 REAL REFS 87

43 C38 REAL C0NST3 REFS 11
515 C38756 REAL REFS 101
514 C38T7 REAL REFS 87

44 C39 REAL C0NST3 REFS 11
516 C39T72 REAL REFS 101
517 C39T8 REAL REFS 87

46 C40 REAL C0N5T3 REFS 11
47 C41 REAL C0NST3 REFS 11

521 C41T30 REAL REFS 104
520 C41T5 REAL REFS 90

50 C50 REAL CONST3 REFS 11
51 C60 REAL C0NST3 REFS 11

522 C60T2 REAL REFS 91
523 C60T6 REAL REFS 78

52 C61 REAL CONST3 REFS 11
525 C61T12 REAL REFS 78
524 C6173 REAL REFS 91
53 C62 REAL C0NST3 REFS 11

527 C62T20 REAL REFS 78
526 C62T4 REAL REFS 91

54 C63 REAL C0NST3 REFS 11
531 C63T30 REAL REFS 78
530 C63T5 REAL REFS 91
55 C64 REAL C0NST3 REFS 11

533 C64T42 REAL REFS 78
532 £6476 REAL REFS 91
56 C70 REAL C0NST3 REFS 11
57 £71 REAL C0NST3 REFS 11

534 £7172 REAL REFS 80
60 £72 REAL C0NST3 REFS 11

535 £7276 REAL REFS 80
61 £73 REAL C0NST3 REFS 11

536 £73712 REAL REFS 80
62 £74 REAL CONST3 REFS 11

537 £74720 REAL REFS 80
63 £75 REAL C0NST3 REFS 11

540 £75730 REAL REFS 80
64 £76 REAL C0NST3 REFS 11

541 £76742 REAL REFS 80
65 £77 REAL C0NST3 REFS 11

542 £77756 REAL REFS 80
66 £78 REAL CONST3 REFS 11

543 £78772 REAL REFS 80
17 03SV REAL 5TM3 REFS 21
67 030 REAL C0N5T3 REFS 11
70 031 REAL C0NST3 REFS 11

544 03172 REAL REFS 113
71 032 REAL C0NST3 REFS 11

545 03276 REAL REFS 113

FTN 4.5*414 02/07/79 10.51.39S

DEFINED 42
DEFINED 43

74
DEFINED 44
DEFINED 43

74
DEFINED 44
DEFINED 45

74
DEFINED 46
DEFINED 45

74
DEFINED 46
DEFINED 47

77
77

DEFINED 48
DEFINED 48

77
105

DEFINED 49
DEFINED 49

105
DEFINED 50
DEFINED 50

105
DEFINED 51
DEFINED 51

105
DEFINED 52
DEFINED 52

IDS
DEFINED 53
DEFINED 53

DEFINED 54

DEFINED 54

DEFINED 55

DEFINED 55

DEFINED 56

DEFINED 56

DEFINED 57

DEFINED 57
109

DEFINED 58

DEFINED 58
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FUNCTION CPVT3 76/76 OPT=1

VARIABLES SN TYPE RELOCATION
72 D33 REAL C0NST3 REFS

546 D33T12 REAL REFS
73 D34 REAL CONST3 REFS

547 D34T20 REAL REFS
21 D4SV REAL STM3 REFS
74 D40 REAL C0NST3 REFS
75 D41 REAL CONST3 REFS

550 D41T2 REAL REFS
76 D42 REAL C0NST3 REFS

551 D42T6 real REFS
77 D43 REAL C0NST3 REFS

552 D43T12 REAL REFS
100 044 REAL C0N5T3 REFS
553 D44T20 REAL REFS

23 D55V REAL STM3 REFS
101 D50 REAL CONST3 REFS
102 D51 REAL C0NST3 REFS
103 D52 REAL C0NST3 REFS
554 D52T2 REAL REFS

6 EX REAL STM3 REFS
13 EXLOG REAL STM3 REFS

7 EXM1 REAL STM3 REFS
9*94

10 EXM2 REAL STM3 REFS
99

574 EXM3 REAL REFS
DEFINED

11 EXM5 REAL STM3 REFS
12 EXM6 REAL STM3 REFS
32 HMAX REAL COMCON REFS
31 HMIN REAL COMCON REFS
33 HSMAX REAL COMCON REFS
34 H4MAX REAL COMCON REFS
16 OMTH1 REAL STM3 REFS
2 PCA REAL COMCON REFS

620 PHID REAL REFS
625 PHIDD REAL REFS
621 PHIDN REAL REFS

15 PMAX REAL COMCON REFS
14 PMIN REAL COMCON REFS
16 PSMAX REAL COMCON REFS
7 PVOT REAL COMCON REFS
6 PV010 REAL COMCON REFS

13 PI REAL COMCON REFS
17 P3MIN REAL COMCON REFS
36 SMAX REAL COMCON REFS
35 SMIN REAL COMCON REFS
37 S3MIN REAL COMCON REFS
40 S4MAX REAL COMCON REFS

0 T REAL F.P. REFS
12 TC REAL COMCON REFS

4 TCA REAL COMCON REFS
0 THETA REAL STM3 REFS
2 THLOG REAL STM3 REFS
1 THL1 REAL STM3 REFS
3 THMl REAL STM3 REFS
4 THM22 REAL STM3 REFS

FTN *.%**14 ?/07/79 10.51.39S PAGE 6

DEFINED 59

DEFINED 59
109

DEFINED 60

DEFINED 60

DEFINED 61

DEFINED 61
109

DEFINED 62
72
72
71

74
74

6*72

106

8*74 5*63 6*85 8*67
5*99 7*101 105 3*113 3*115

71 63 65 67 94 97
194

97 99 101 113 115

77 104
90

2*109 111
DEFINED 109
DEFINED 118
DEFINED 111

122

DEFINED 1

2*78 82 108 119 122
74 7*80 85 2*87 3*107
77

104
4*78 90 5*91 104 4*105

11
113

11
113

21
11
11

115
11

115
11

115
11

115
21
11
11
11

117
21
21
21

4*97
21

101
94

71
21
21
17
17
17
17
21
17

119
121
120

17
17
17
17
17
17
17
17
17
17
17
64
17
17
21
21
21
21
21
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FUNCTION CPVT3 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
5 THM23 REAL STM3 REFS 21

23 TMAX REAL COMCON REFS 17
22 TMIN REAL COMCON REFS 17
24 TSMAX REAL COMCON REFS 17

5 TZA REAL COMCON REFS 17
11 T1 REAL COMCON REFS 17
25 T1MAX REAL COMCON REFS 17
26 T2MIN REAL COMCON REFS 17
30 T3MAX REAL COMCON REFS 17
27 T3MIN REAL COMCON REFS 17

0 V REAL F.P. REFS 64
3 VCA REAL COMCON REFS 17

20 VD3SV REAL STM3 REFS 21
22 VD4SV REAL STM3 REFS 21
24 VD5SV REAL STM3 REFS 21

622 VVD3V REAL REFS 118
623 VVD4V REAL REFS 1 IB
624 VVD5V REAL REFS 118

21 V3MAX REAL COMCON REFS 17
20 V3MIN REAL COMCON REFS 17
14 X50TH2 REAL STM3 REFS 21
15 X60TH2 REAL STM3 REFS 21
25 Y REAL STM3 REFS 21
26 Y2 REAL STM3 REFS 21
27 Y3 REAL STM3 REFS 21
30 Y30 REAL STM3 REFS 21
31 Y31 REAL STM3 REFS 21

EXTERNALS TYPE ARGS REFERENCES
COMT3 2 64

STATEMENT LABELS 
0 1000 

426 1500
0 2000

DEF LINE 
INACTIVE 72 

122
INACTIVE 123

REFERENCES

10S

COMMON BLOCKS LENGTH 
C0NST3 68
COMCON 33
STM3 26

STATISTICS
PROGRAM LENGTH 626B 406
SCM LABELED COMMON LENGTH 177B 127

FTN 4.5*414 02/07/79 10.51.39S PAGE 7

DEFINED 1

111
111
111

DEFINED 113
DEFINED 115
defined 117

91 105
78

109 115
109 111
111 113
109
111 117

117

115
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FUNCTION CONDV 76/76 OFT = 1 FTN 4.5*414 0^/07/79 10.51.395

FUNCTION CONDV(P.TIN)
CCOND THERMAL CONDUCTIVITY AS A FUNCTION OF PRESSURE AND TEMP.

FIRST ARSUMENT IS PRESSURE 
SECOND ARGUMENT IS TEMPERATURE
RETURNS WITH THERMAL CONDUCTIVITY IN BTU/HR-FT—DEGF 
CONDV IS ENTRY FOR VAPOR REGION 
CONDL IS ENTRY FOR LIQUID REGION

COMMON /COMCON/ ALPHA0«ALPHA!, PCA,
1 PVOT. All. Tl. TC. PI.
2 V3MIN. V3MAX♦ TMIN. TMAX, TSMAX,
3 HMIN, HMAX, HSMAX, H4MAX, SMIN,

DIMENSION QA(4).QB(13),T(4),THC(4)*TSV(5>,PV(4),PLV(9>,

VCA, TCA, TZA, PV010. 
PMIN, PMAX, PSMAX, P3MIN, 

UMAX, T2MIN, T3MIN, T3MAX, 
SMAX, S3MIN, S4MAX

THCO1(5 >,THCD2(5).THCD3141.THC04(91.THCD5(91. 
TAI51.PB1(51,PB2(51

COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1
COR1

-.9473, —7.1693E-4, 2.9323E-3, -3.B929E-3,1-2.0012, 2.5186,
2 1.6563E-3 /

DATA TA/ 400., 425., 450., 500., 550.
DATA PB1/ 175., 225., 275., 350., 450.
DATA PB2/ 170., 220., 270., 345., 445.
VAP=1.0 
GO TO 10

ENTRYCONDL

VAP=D
) PB=P/14.503773773

IF(P.GT.7500..OR.TIN.6T.TMAX! 60 TO 200 
TEMP=TIN
IF1VAP.NE.1.0) GO TO 35 
IF(PB.GT.221.2) GO TO 35 
IF(PB.GT.175.01 GO TO 20 

i NSET=1 
TEMP=TIN 
FUNCTION THCONV 

5 TM=(TEMP-32.01/l.B 
H=HSS(P,TEMP,S,VOL 1 
DENS=1./(V0L*62.427960581 
C1=0
DO 16 K*1,4 

b C1=C1#TM*QA(K1
DC=((—2.771E-5*TM*0.4198)*TM*103.51)*DENS* 

2 2.14B2E14/TM**4.2*DENS**2
THC0N1=C1*DC
THETA=(TM *273.151/647.3

C0R1
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl
CORl

260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

DATA TSV/ 671., 6B0. , 689., 698., 705.47 / CORl 277
DATA PV/ 150.. 175., 200., 221.2 / CORl 278
DATA PL V/ 200., 225., 250., 275., 300., 350., 400., 450., 500. / CORl 279
DATA THCD1/ 422.5 , 407. . 393. , 372.. 273. / CORl 280
DATA THCD2/ 150., 166., 183., 213., 273. / CORl 281
DATA THCD3/ 87.5, 106., 126., 270. / CORl 282
DATA THCD4/ 416., 433.. 450., 461.. 472., 491., 507., 523., 536. / CORl 283
DATA THCD5/ 138., 297., 376., 402., 419., 444., 468. , 486., 501. / CORl 284
DATA QA/ —4.51E—B, 1 .04E—4, 5.B7E-2, 17.6 / CORl 285
DATA QB/ -73.44. 525.77, -1800.7, 2839.5, -922.47, 0.51536, CORl 286

287
2BB
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
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FUNCTION CONDV 76/76 OPT=l FTN 4.5**1* 02/07/79 10.51.39* PAGE

BETA=PB/100. CORl 317
A1=<3.0BE-4*BETA*3.46E-3)*i4.86098521 CORl 318
B1=1.819700867E5*BETA*«1.63/<1*(BETA/2.>**3.26) CORl 319
Dl=<(5.E5*BETA**1.5*2.8E3)/Bl-l)*0.206 CORl 320
THC0N2=(A1*THETA**1.445/(1•—Bl/ 4.761450262E5/THETA*«7)**D1 + CORl 321

2 BETA**4*EXP(-9.*3.458*(THETA-1.))/(l.♦(BETA/2.75)•*(- 12)) CORl 322
3 *(1.36E—2-3.55E—3*BETA*EXP(-3.458*(THETA-l•)> > >*1000. CORl 323

IF(TEMP.GT•1031•) GO TO 118 CORl 324
IF(TEMP.LE.662.> GO TO 118 CORl 325
DO 19 1=1,6 CORl 326
IF(I.EQ.6) GO TO 18 CORl 327
IF(TM .GT.TA(I)) GO TO 19 CORl 328
IF(PB.GE.PB1(I)) GO TO 17 CORl 329
IF(PB.LE.PB2(I)) GO TO 18 CORl 330
Rl=(PB1<I>-PB)/5. CORl 331
R2=(PB-PB2 <I>)/5. CORl 332

165 C0NDV=R1*THC0N1♦R2*THCON2 CORl 333
GO TO 195 CORl 334

17 CONOV=THCON2 CORl 335
GO TO 195 CORl 336

18 IF(TM .LE.(TA(I“1)*5.).AN0.PB.GE.PB2(I-l)) GO TO 185 CORl 337
118 CONDV=THCONl CORl 338

GO TO 195 CORl 339
185 Rl=(TM -TA{I-l>>/5. CORl 340

R2=((TA(I-1)*5.)-TM )/5. CORl 341
GO TO 165 CORl 342

19 CONTINUE CORl 343
195 GO TO (120 ,25,25*25, 90) NSET CORl 344
20 TS=TSL(P) CORl 345

T(1)=TS CORl 346
T(2)=734. CORl 347
T(3)=754. CORl 348
T(4)=788. CORl 349
THC(1)=6R5(TSV,1,THCD2,1,T(1),5,NRANGE> CORl 350
DO 30 J=2,4 CORl 351
NSET=J CORl 352
TEMP=T(J> CORl 353
GO TO 15 CORl 354

25 THC(J> =CONDV CORl 355
30 CONTINUE CORl 356

IF(TIN.6T.752.)GO TO 14 CORl 357
IF(PB.LE.200..0R. TIN.GE.734.>GO TO 110 CORl 358
T(4> =T(3> CORl 359
T (3) «T (2) CORl 360
T(2)=707. CORl 361
THC(4)=THC(3) CORl 362
THC(3)=THC(2) CORl 363
THC(2)=GRS(PV,1,THCD3.1,PB,4,NRANGE> CORl 364
GO TO 110 CORl 365

35 IF(TIN.GT.662.) GO TO 45 CORl 366
NRET=1 CORl 367

C FUNCTION THCONL CORl 368
37 TR=(273.15*(TEMP-32.>/I.8)/273.15 CORl 369

PS=PSL(TEMP) CORl 370
DP=(P-PS)/14.503773773 CORl 371
IF(DP.LT.O) DP=0 CORl 372
A=0 CORl 373

2
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FUNCTION CONDV 76/76 OPT=l

US

120

125

130

135

140

145

150

155

160

165

170

B=0
C=0
DO 42 1=1*5

42 A=*»TRrQ8(I>
DO 43 1=6*9 
B=B*TR*QfeU>

43 C=C*TR«-Oo (I*4)
CONDV= I C*DP» B)*DP*A 
THC0NL= CONDV
60 TO (120 *85*92*105) NPET 

45 T<1>=662.
T (2) 3=680.
T(3)=707.
T(4)=734.
IF(PB.6T.300.) 60 TO 50 
IF(TIN-734.0) 80,14*14 

50 IF(PB.LE.400.0) 60 TO 70 
IF(PB.6T.500.0) GO TO 60 
IF(TIN-797.0) 55*14*14 

55 T(4)*797.0 
GO TO 80

60 IFITIN—810.0) 65*14*14 
65 T<4)=810.0 

60 TO 80
70 IF(TIN-752.0) 75,14,14 
75 T(4)=752.0 

80 NPET=2
TEMP=T(1>
GO TO 37

85 THC(2)=GRS(PLV*1*THCD4*1,PB*9«NRANGE) 
THC(3)=6PS(PLV* 1 * THCD5,1 * PB*9*NRAN6E) 
THC(1)=THCONL 
NSET=5 
TEMP=T(4)
60 TO 15 

90 THC(4)=C0NDV
IF(PB.GT.221.2) GOTO 110 
TS=TSL(P)
T(4)*TS
IF(TS.6T.T(2)) 60 TO 95 
THC(3)=THC(1)
T(3)=T(1)
T(2)=T(3)—20.0 
T (1)=T(2)-20.0 
NRET=3 
TEMP=T(2)
60 TO 37 

92 THC (2)=THC0Nl_
60 TO 100 

95 T(3)=T(2)
T(2)=T (1)
T (1) =T(1)-20.
THC(3)=THC(2)
THC(2)=THC(1)

C TSL ARRAY EQUALS TSV ARRAY
100 THC(4)=GRS(TSV * 1»THCD1* 1,T(4),5*NRANGE) 

NRET=4

FTN 4.5*414 02/07/79 PAGE 3
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374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
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394
395
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397
398
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400
401
402
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404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
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FUNCTION CONDV 76/76 OPT=l FTN 4.5*4l4 02/07/79 10.51.39$ PAGE 4

TEMP=T <1) CORl 431
GO TO 37 CORl 432

200 CALL STER(5HC0NDV*12,P,TIN> CORl 433
175 105 THC(l)=THCONL CORl 434

110 CONDV =GRS(T,1,THC.1*TIN,4,NRANGE) CORl 435
120 C0NDV=C0NDV*.5777893E-3 CORl 436

RETURN CORl 437
END CORl 436

SYMBOLIC REFERENCE MAP (R=2>

ENTRY POINTS DEF LINE REFERENCES
U CONOL 36 17B
4 CONDV 1

VARIABLES SN TYPE RELOCATION
752 A REAL REFS lie 122 DEFINED 114 116

10 All REAL COMCON REFS ii
0 ALPHA0 REAL COMCON REFS ii
1 ALPHA1 REAL COMCON REFS ii

734 A1 REAL REFS 62 DEFINED 59
753 B REAL REFS 120 122 DEFINED 115 120
733 BETA REAL REFS 59 2*60 61 3*62 DEFINED 56
735 Bl REAL REFS 61 62 DEFINED 60
754 C REAL REFS 121 122 DEFINED 116 121
714 CONDV REAL REFS 96 123 ISO 177 DEFINED 74 76

79 122 176 177
726 Cl REAL REFS 53 56 DEFINED 51 53
730 DC REAL REFS 56 DEFINED 54
725 DENS REAL REFS 2*54 DEFINED 50
751 DP REAL REFS 113 2*122 DEFINED 112 113
736 D1 REAL REFS 62 DEFINED 61
722 H * REAL DEFINED 49

32 HMAX REAL COMCON REFS 11
31 HMIN REAL COMCON REFS 11
33 HSMAX REAL COMCON REFS 11
34 H4MAX REAL COMCON REFS 11

740 I INTEGER REFS 66 69 70 71 72 73 2*78
61 62 116 120 121 DEFINED 67 117

119
745 J INTEGER REFS 93 94 96 DEFINED 92
727 K INTEGER REFS 53 DEFINED 52
744 NRANGE INTEGER REFS 91 105 144 145 170 176
746 NRET INTEGER REFS 124 DEFINED 108 141 159 171
720 NSET INTEGER REFS 85 DEFINED 45 93 147

0 P REAL F.P. REFS 39 40 49 66 112 152 174
DEFINED 1

716 PB REAL REFS 43 44 58 70 71 72 73
78 99 105 129 131 132 144 145

151 DEFINED 39
1076 PB1 REAL ARRAY REFS 15 70 72 DEFINED 31
1103 PB2 REAL ARRAY REFS 15 71 73 76 DEFINED 32

2 PCA REAL COMCON REFS 11
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5FUNCTION CONOV 76/76 OPT = 1 FTN 4.6*414 02/07/79 10.51.39S PACE

variables SN TYPE RELOCATION
1020 PLV REAL ARRAY REFS 15 144 145 DEFINED 20

15 PMAX REAL COMCON REFS 11
14 PMIN REAL COMCON REFS 11

750 PS REAL REFS 112 DEFINED 111
16 PSMAX REAL COMCON REFS 11

1014 PV REAL ARRAY REFS IS 105 DEFINED 19
7 PVOT real COMCON REFS 11
6 PV010 REAL COMCON REFS 11

13 PI REAL COMCON REFS 11
17 P3MIN REAL COMCON REFS 11

756 QA REAL ARRAY REFS 15 53 DEFINED 26
762 QB REAL ARRAY REFS 15 118 120 121 DEFINED 27
741 R1 REAL REFS 74 defined 72 81
742 R2 REAL REFS 74 DEFINED 73 82
723 S * REAL REFS 49
36 SMAX REAL COMCON REFS 11
35 SMIN REAL COMCON REFS 11
37 S3MIN REAL COMCON REFS 11
40 S4MAX REAL COMCON REFS 11

777 T REAL ARRAY REFS 15 91 94 100 101 142
154 156 157 158 160 164 165
170 172 176 defined 87 88 89
100 101 102 125 126 127 128
137 140 153 156 157 158 164
166

1071 TA REAL ARRAY REFS 15 69 78 81 82
DEFINED 30

12 TC REAL COMCON REFS 11
4 TCA REAL COMCON REFS 11

717 TEMP REAL REFS 4B 49 65 66 110 111
DEFINED 41 46 94 142 148 160

1003 THC REAL ARRAY REFS 15 103 104 155 167 168
DEFINED 91 96 103 104 105 144

146 150 155 162 167 168 170
1031 THCOl REAL ARRAY REFS 15 170 DEFINED 21
1036 THCD2 REAL ARRAY REFS IS 91 DEFINED 22
1043 THCD3 REAL ARRAY REFS 15 105 DEFINED 23
1047 THCD4 REAL ARRAY REFS 15 144 DEFINED 24
1060 THC05 REAL ARRAY REFS 15 145 DEFINED 25
755 THCONL REAL REFS 146 162 175 DEFINED 123
731 THCONI REAL REFS 74 79 DEFINED 56
737 THC0N2 REAL REFS 74 76 DEFINED 62
732 THETA REAL REFS 4*62 DEFINED 57

0 TIN REAL F.P. REFS 40 41 46 98 99 107
133 136 139 174 176 DEFINED 1

721 TM REAL REFS 53 3*54 57 69 78 81
DEFINED 48

23 TMAX REAL COMCON REFS 11 40
22 TMIN REAL COMCON REFS 11

747 TR REAL REFS 118 120 121 DEFINED 110
743 TS REAL REFS 87 153 154 DEFINED 66 152

24 TSMAX REAL COMCON REFS 11
1007 TSV REAL ARRAY REFS 15 91 170 DEFINED 18

5 TZA REAL COMCON REFS 11
11 Tl REAL COMCON REFS 11
25 T1MAX REAL COMCON REFS 11
26 T2MIN REAL COMCON REFS 11

148
166
90

134
165

172
176
145
175

130

82
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FUNCTION CONDV 76/76 OPT=l

VARIABLES SN TYPE RELOCATION
30 T3MAX REAL COMCON REFS 11
27 T3MIN REAL COMCON REFS 11

715 VAP REAL REFS 42
3 VCA REAL COMCON REFS 11

724 VOL REAL REFS 49
21 V3MAX REAL COMCON REFS 1120 V3MIN REAL COMCON REFS 11

EXTERNALS TYPE ARGS REFERENCES
EXP REAL 1 1LIBRARY 2*62
GRS REAL 7 91 105 144
HSS REAL 4 49
PSL REAL 1 111
STEP 4 174
TSL REAL 1 86 152

STATEMENT LABELS DEF LINE REFERENCES
21 10 39 34
37 14 45 98 2*130 2*133
42 15 48 95 149

0 16 53 52
206 17 76 70
210 18 78 68 71
227 19 84 67 69
244 20 86 44
263 25 96 3*85

0 30 97 92
306 35 107 42 43
312 37 110 143 161 173

0 42 lie 117
0 43 121 119

364 45 125 107
376 50 131 129

0 55 INACTIVE 134 133
*07 60 136 132

0 65 INACTIVE 137 136
413 70 139 131

0 75 INACTIVE 140 139
*17 80 141 130 135 138
422 85 144 124
433 9C( 150 85
455 92 162 124
457 95 164 154
465 100 170 163
477 105 175 124
501 110 176 99 106 151
217 118 79 65 66
SOS 120 177 85 124
202 165 74 83
221 185 81 78
232 195 85 75 77 80
473 200 174 40

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
57 16 K 52 53 4B INSTACK

166 19 * I 67 84 44B ENTRIES
260 30 * J 92 97 7B ENTRIES

FTN 4.5*414 02/07/79 10.51.39$ PAGE 6

DEFINED 33 38

50

145 170 176

2*136 2*139

EXITS
EXITS
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FUNCTION CONDV 75/76 OPT = 1

LOOPS
331
340

LABEL
42
43

INDEX
I
I

FROM-TO
117 118 
119 121

LENGTH
4B
6B

PROPERTIES
INSTACK
INSTACK

COMMON BLOCKS
COMCON

LENGTH
33

STATISTICS
PROGRAM LENGTH
SCM LABELED COMMON LENGTH

1112fi
41B

586
33

FTN 4.b‘414 02/07/79 10.51.39$ PAGE 7
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FUNCTION PRLIQ 76/76 OPT=l FTN 4.5*414 02/07/79 10.51.39$

1 FUNCTION PRLIO(P.T) PRLIO 2
CPRLI PRANOTL NUMBER OF COMPRESSED LIQUID VS P AND T PRLIO 3
C PRLIQ 4
C PRLIO S

5 C FIRST ARGUMENT IS PRESSURE PRLIQ 6
C SECOND ARGUMENT IS TEMPERATURE PRLIQ 7
C RETURNS WITH PRANDTL NUMBER PRLIO 8
C PRLIQ 9

PRLIQ=VISL(P»T)*1800.*(.08333333*(HPTL(P»T-4.>-HPTL(P*T*4.>) PRLIQ 10
10 1 ♦.6666666*(HPTL(P»T*2.)-HPTL(P*T—2.)))/CONDL <P«T) PRLIQ 11

RETURN PRLIQ 12
END PRLIQ 13

SYMBOLIC REFERENCE MAP <R=2>

ENTRY POINTS 
* PRLIO

OEF LINE 
1

REFERENCES
11

VARIABLES
0 P

SN TYPE 
REAL

RELOCATION
F.P. REFS 6*9 DEFINED

114 PRLIQ
0 T

REAL
REAL F.P.

DEFINED
REFS

9
6*9 DEFINED

EXTERNALS
CONOL
HPTL
VISL

TYPE
REAL
real
real

ARGS
2
2
2

REFERENCES
9

4*9
9

STATISTICS
PROGRAM LENGTH USB 77

PAGE 1
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FUNCTION PRSTM 76/7* OPT=l FTN 4.5*414 02/07/79 10.5I.39S

I

5

10

FUNCTION PRSTM(P.T)
CPRST PPANDTL NUMBER OF SUPERHFATED STEAM VS P AND T 
C
c
C FIRST ARGUMENT IS PRESSURE
C SECOND ARGUMENT IS TEMPERATURE
C RETURNS MITH PRANDTL NUMBER
C

PRSTM=VISV <P*T)•IBOO.*(.08333333*(HPTD(P« T—4.I—HPTD(P«T*4.)) 
1 ♦.6666666*(HPTD(P*T*2.)“HPTD <P«T~2.))t/CONDV <P»T)

RETURN
END

PRSTM 
PRSTM 
PRSTM 
PRSTM 
PRSTM 
PRSTM 
PRSTM 
PRSTM 
PRSTM 10
PRSTM 11
PRSTM 12
PRSTM 13

SYMBOLIC REFERENCE MAP <R=2)

ENTRY POINTS DEF LINE REFERENCES
4 PRSTM 1 11

VARIABLES SN TYPE RELOCATION
0 P REAL F.P. REFS 6*9 DEFINED 1

114 PRSTM REAL DEFINED 9
0 T REAL F.P. REFS 6*9 DEFINED 1

EXTERNALS
CONOV
HPTD
VISV

TYPE ARGS 
REAL 2
REAL 2
REAL 2

REFERENCES
9

4*9
9

STATISTICS
PROGRAM LENGTH USB 77

PAGE 1
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FUNCTION SIGMA 76/7*. OPT = l FTN 4.S*414 02/07/79 10.51.39$

1 FUNCTION SIGMA(T) CORl 440
DIMENSION A(5) CORl 441
DATA A/.1160936807..001121404688.-5.75280518E-06.1.28627465E-08. CORl 442

1—1.14971929E-11/ CORl 443
5 SUM = 0. CORl 444

BETA = 0.83 CORl 445
TF * 391.93 - T / 1.8 CORl 446
DO 5 N = 2,5 CORl 447
SUM = SUM + AIN) * TF ** N CORl 448

10 5 CONTINUE CORl 449
SIGMA = .00006852*(All) * TF **2 / I 1. ♦ BETA * TF ) ♦ SUM > CORl 450
RETURN CORl 451
END CORl 452

SYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
4 SIGMA 1 12

VARIABLES SN TYPE RELOCATION
44 A REAL ARRAY REFS 2 9
41 BETA REAL REFS 11 DEFINED
43 N INTEGER REFS 2*9 DEFINED
37 SIGMA REAL DEFINED 11
40 SUM REAL REFS 9 11

0 T REAL F.P. REFS 7 DEFINED
42 TF REAL REFS 9 2*11

STATEMENT LABELS DEF LINE REFERENCES
0 5 10 8

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
14 5 * N B 10 7B EXT REFS

11 DEFINED 
6 
8

DEFINED 5
1

DEFINED T

3

9

STATISTICS
PROGRAM LENGTH SIB 41

PAGE 1
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Appendix 4.2G

EXPERIMENTAL DATA PLOT PROGRAM

The experimental data plot program is capable of plotting as many as 5000 data 

points for any measured or derived parameter. Up to two hundred (200) plots may 

be generated using this program provided data is stored in a format suitable for 

processing by the plot program (See Figure 4.2-6 of Text). The plot data file 

for the transient pump tests contains values for the parameters listed in Table

4,2-6 of the text. The experimental data plot program has the following feat­

ures.

1. It can generate both time-plots and cross-plots.

2. Hard copy "star" plots are available if the X-axis values are positive.

3. Printed tabulations of plotted values are available and appear just before 
the star plots.

4. It is possible to plot more than one test parameter on the same graph 
sheet.

5. Experimental data can be joined either by solid lines or dashed lines as 
well as spotted using a 0.02" asterisk.

6. Least squares fit of the data may be obtained using a polynomial of speci­
fied order.

The description of the job control cards necessary for generating plots using 

the experimental data plot program and a listing of this program follow.
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Job Control Cards for Experimental Data Plot Program

To obtain plots of the pump test facility blowdown data, the following job 

control cards must be used. (Entries start in first column unless noted).

Job Card 
(Example)

Account Card 
(Example)

Plot Data File 
(Example)

Plot Program 
Absolute

Execute Plot 
Program

Rewind Drum 
Plot Input

Drum Plot Translator- ATTACH(PAA,P0P,ID=SYSLIBE)

Generate Drum Plot - PAA.
Instructions

7/8/9

PL0T DECK (See Instructions Below)

BLANK CARD

7/8/9

6/7/8/9

- NLMCJ00,STMFZ,T100,P40,Sp.

- ACC0UNT($11099485000000000000000065701400 
CEXPL0TM.JAC0B485$)

- ATTACH(TAPES,PFN,ID=JAC0B)*

- ATTACH(T0LRZ,AA11O99485EXPL0T77285ABS,ID=JAC0B)

- T0LPZ.

- REWIND(DISK)

*PFN refers to reduced data permanent file name and JAC0B refers to 
ID under which the permanent file is stored.
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The plot deck for generating experimental data plots consists of the following

cards.

Card 1

Variable Name Format Columns Description

PL0TID 3A10 1-30 Title common to each plot; 
appears as the 1st line of 
box label

For each test parameter to be plotted, the following two cards must be supplied.

Card 2

Variable Name Format Columns Description

SCALX(K) E10.4 1-10 Scale of X-axis in sec/inch

SIZEX(K) E1Q.4 11-20 Total length of X-axis

STRTIM(K) E10.4 21-30 Lowest X-axis value

TPL0T(K) El 0.4 31-40 Time (X-axis) value at 
which actual data plotting 
is to be initiated

Card 3

Variable Name Format Columns Description

J 12 1-2 Plot type (See Table 4.2-6 
of text)

KK 13 3-5 How to plot? (See Plotting 
Operation Codes listed 
below)

LPL0T 12 6-7 -0, plot alone or first of 
a set of plots to be on 
the same sheet

7*0, plot on same sheet 
employed for previous plot

N0DPAT(K) 13 8-10 Plot number (see Table 4.2-6 
of text)

NB0TXI(I,K)
I = 1,3

3A10 11-40 Individual graph title 
(Second line of box label)

SCALY(K) E10.2 41-50 Scale of Y-axis in units/ 
inch

SIZEY(K) E10.2 51-60 Total length of Y-axis

STRTY(K) E10.2 61-70 Lowest Y-axis value

KFLAG 15 71-75 =0, use previous SCALX, 
SIZEX, STRTIM and TPL0T 
values for next plot

4.2G-3



("Card 2" should not be 
supplied.)

7*0, New SCALX, SIZEX,
STRTIM and TPL0T values 
("Card 2" must be provided)

JFLAG 15 76-80 ^1, Cross-plot using the
parameter designated by the 
above plot number is not 
desired ("Card 5" must not 
be supplied.)

=1, Cross-plot using the 
parameter designated by the 
above plot number is requested 
("Card 5" must be supplied)

Card 4 (Optional, supply only if KK = -2)

Variable Name Format Columns Description

IDFF 15 1-5 Highest polynominal order

IDSS 15 6-10 Lowest polynomial order

Card 5 (Optional, Supply only if JFLAG = 1, above)

Variable Name Format Columns Description

JK 15 1-5 Plot type of X-axis of 
Cross-plot (see Table 4.2-6 
of text)

NCPX 15 6-10 Channel number of X-axis 
of cross-plot (see Table
4.2-6 of text)

NB0XT(I,K)
I = 1,3

3A10 11-40 Graph title pertaining to 
X-axis variable of cross­
plot (third line of box label)

SCALX(K) E10.4 41-50 Scale of X-axis in units/ 
inch

SIZEX(K) E10.4 51-60 Total length of X-axis

STRTIM(K) E10.4 61-70 Lowest X-axis value

Card 6 (Optional, Supply only if the cross-plot option was excercised)

Variable Name Format Columns Description

JFLAG no 1-10 7*1, Additional cross-plots
using previous Y-axis 
variable is not desired

=1, Additional cross-plots 
using previous Y-axis 
variable is desired
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For additional time-plots and cross plots new sets of cards 2 thru 6 must be 

supplied.

PLOTTING OPERATION CODE

KK

1

-1

-2

-3

4*

5*

6*

7*

8*

Description

Solid line connecting each data point

Points spotted only using a 0.02" asterisk, no

line

Points spotted and least squares fit with a 

polynomial

Linear curve fit and points spotted 

Dashed line connecting each data point 

Dot-dash patterned line connecting each data 

point

Dash-X-dash patterned line connecting each data 

point

Dash-triangle patterned line connecting each data 

point

Dash-square-dash patterned line connecting each 

data point

* Patterned curves require a minimum of 0.25 inch between data point for 
successful pattern execution.





1

5

10

15

20

25

30

35

40

45

50

55

76/76 OPT=l FTN 4.5*414 02/07/79 13.14.21S

ASK » T APES » T APE 10)
C
C CALL GRAPH(N*X*YtNPStXAX » VAX»XMARG» YMARG*LABX*NCX*LABY»NCVt 
C H.TFX,TFYtLFX»LFY»Ml,M2.M3,XS*YS»K»NCOL«NSUP»
C LABOX»LABOX2*CAM*KOOE•LOGSW*CYCX»CYCY>
C N=NO. OF DATA PTS. - X/Y= INDEPENDENT/DEPENDENT ARRAY 
C NPS=PAPER SIZE - XAX/YAX= LENGTH OF X/Y AXIS 
C XMARG/YMARG = SIZE OF X/Y MARGIN
C LABX/LABY = ARRAY CONTAINS X/Y MARGIN LABELING TEXT 
C NCX/NCY = NO. OF CHAR. IN LABX/LABY 
C H(l)/H(2) = HEIGHT OF CHAR. FOR LABX/LABY
C TFX/TFY = TICK FREQ. ALONG X/YAXIS - LFX/LFY = TICK MARK FREQ X/Y
C Ml = 1/0 = NEW GRAPH/GRAPH PREVIOUSLY DESCRIBED
C M2 = 1/0 = NEW PAPER/USE SAME PAPER
C M3 = 1/0 = LAST CALL TO GRAPH/MORE PLOTTING FOLLOWS
C XS/YS = COORDINATES OF LOWER LEFT OF PERIMETER BOX
C K =0/-9 = AXIS ♦ LABELING/SUPPRESS DECIMAL POINTS IN LABELING
C =1/-1 = DRAW SOLID CURVE/SPOT DATA PTS.
C =2/-2 = SOLID CURVE ♦ SPOTTING 
C *3/-3 = DRAW GRID/LEAST SQUARES LINEAR FIT 
c =4/-4 = DASH LINE/SPOTTED DASH POINTS 
C NC0L=l/2/3/4 = BLACK/RED/BLUE/BROWN INK 
C NSUP=0/1= MESSAGES/ NO MESSAGES FROM GRAPH 
C LABOX/LABOX2 = BOX LABELS

COMMON KFRH»A(5000)tC(SOOO).6(2).X(5000).ARANGE(2)«LAY(3).H(2>. 
1 PL0TIDC3)«SCALX<40).SCALY(40) .STRTIM(40>.SIZEX(40).
2NB0XT(3*40).NBOXTI(3.40).SIZEY(40>.NOOPAT(40).STRTY(40).Y(2) 

LEVEL 2.D.XX
DIMENSION 0(5000). XX(5000)
COMMON /LCMC/D.XX
DIMENSION LABX(31.LOY(30),XSOR(5),YSOR(5).LABOX(20).NOTE(3) 
INTEGER PLOT ID
DIMENSION MFRH(9) .TPLOTI40) .NBOXTYO)
EQUIVALENCE (ILA8EL.C(1>)
DATA (MFRH(I)*1=1.9) /1H1*1H2.1H3*1M4.1H5.1H6.1H7.1H8.1H9/
DATA (XSOR(I).1=1.5) / 0.25.9.0.17.75.26.5.35.25 /
DATA (YSOR(I).1=1.3) /0.25.11.5*22.75/
DATA (NOTE(I).1=1.3) /lOHMORE PLOTS.10H PLEASE MO.IOHUNT PAPER 
DATA(LABOX(I)*I=1*11)/2HUP.3.18.30.1HC.18.30.1HC.18*30.1HC/
LABX(3) s 10H
LOY( 1) X 10H PRESSURE,
LOY( 2) s 10H PSIA
LOY( 3) X 10HNORMALIZED
LOY( 4) X 10H VOL FLOW'
LOY( 5) — 10H PUMP HEAD
LOY( 6) X 10H, PSI
LOY( 7) X 10HNORMALIZED
LOY( B) X 10H PUMP HEAD
LOY( 9) =1OH DENSITY,
LOY(10) X 10H LBM/FT3
LOY(11) X 10HMOM FLUX,
X0YI12) X 10HLB/FT-SEC2
LOY(13) X 10H VOID FRA
LOY(14) X 10HCT10N
LOY(15) X 10HNORMALIZED
LOY(16) X 10H PMP SPEED

>1 CXPLOT 2
CXPLOT 3
CXPLOT 4
CXPLOT 5
CXPLOT 6
CXPLOT 7
CXPLOT 8
CXPLOT 9
CXPLOT 10
CXPLOT 11
CXPLOT 12
CXPLOT 13
CXPLOT 14
CXPLOT 15
CXPLOT 16
CXPLOT 17
CXPLOT 18
CXPLOT 19
CXPLOT 20
CXPLOT 21
CXPLOT 22
CXPLOT 23
CXPLOT 24
CXPLOT 25
CXPLOT 26
MJ7B194 1
CXPLOT 28
CXPLOT 29
MJ78194 2
MJ78194 3
MJ78194 4
CXPLOT 30
CXPLOT 31
MJ78194 5
CXPLOT 34
CXPLOT 35
CXPLOT 36
CXPLOT 37

/ CXPLOT 38
CXPLOT 39
CXPLOT 40
CXPLOT 41
CXPLOT 42
CXPLOT 43
CXPLOT 44
CXPLOT 45
CXPLOT 46
CXPLOT 47
CXPLOT 48
MJ77284 1
MJ77284 2
CXPLOT 51
CXPLOT 52
CXPLOT 53
CXPLOT 54
CXPLOT 55
CXPLOT 56
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115

120

125

130

135

140

145

150

155

160

165

170

CXPLOT 76/76 OPT=l FTN 4.5*41* 02/07/79 13.14.

DO 7 1=1.NPT CXPLOT 113
7 A <I)=D(I) CXPLOT 114

1000 LAY(3)= 1 OH® 10*« CXPLOT 115
WRITE(6*103)PLOTIO.SCALX(K).SIZEX(K).STRTIM(K),TPLOT(K) CXPLOT 116

103 FORMAT(1H1,1OX,"GENERAL PLOT TITLE-"»3A10./.20X." X-SCALE. " CXPLOT 117
S»SECONDS/INCH = ''.EIO.A.1'. FOR ".E10.4," INCHES* STARTING AT "♦ CXPLOT lie
SE10.4,” SEC. TPLOT = ''.E10.4) CXPLOT 119

PLTSEC = SCALX <K)*SIZEX(K) CXPLOT 120
Ptl)=STRTlM(K) CXPLOT 121
B(2I = B(1) ♦ PLTSEC CXPLOT 122
BUFFERING,0) (C (1) ,C (NMAX) > CXPLOT 123
IF(UNIT(e))ll.ll.ll CXPLOT 124

11 CONTINUE CXPLOT 125
IF(JFLAG.NE.1> GO TO 60 CXPLOT 126
WRITE < 6 * 110)NSTART,NSTOP,NCPX.JK,IFLAG CXPLOT 127

110 FORMAT(4X.SI10) CXPLOT 126
WRITE <6,107)PLTWHY,STRTY(K),SCALY<K)*SIZEY(K>»1YlI)*1*1.2) CXPLOT 129
CALL XCPLOT(NSTART*NST0P*IFLA6«NCPX*B«X*KJ) CXPLOT 130
GO TO 1007 CXPLOT 131

c WRITE(6*60) (C(I).1=1.20) CXPLOT 132
C60 FORMAT(//"***".A10,10F7.3/5X,9F7.3) CXPLOT 133

60 NPT=0 CXPLOT 134
NTOT * C(2) CXPLOT 135
NWORD = C13) CXPLOT 136
DO 6 1=1,NTOT CXPLOT 137
IF(ABS(C(I«7)>.LT.TPLOT(K)) GO TO 6 CXPLOT 13B
IF(C(W) .LT.BU) >GO TO 6 CXPLOT 139
IF(C(I*7).GT.B(2))GO TO 79 CXPLOT 140

IF(NPT.EO.O)NSTART =1*7 CXPLOT 141
NPT = NPT ♦ 1 CXPLOT 142
XX(NPT>=C(I*7) CXPLOT 143

6 CONTINUE CXPLOT 144
C CXPLOT 145

79 CONTINUE CXPLOT 146
STRTIM CK> =0.0 CXPLOT 147

1007 LABOX(12)=PLOTID(1) CXPLOT 146
LABOX(13) = PLOTID12) CXPLOT 149
LABOX (14) = PLOTIDO) CXPLOT 150
IF(JFLAG.NE.l) GO TO 1001 CXPLOT 151
LABOX(IB)*NBOXT(1*K) CXPLOT 152
LABOX(19)=NBOXT(2.K) CXPLOT 153
LABOX(20)=NBOXT(3 *K) CXPLOT 154
WRITE(6*111)(LABOX(I),1=18*20),(NBOXT(l,K),1*1,3) CXPLOT 155
LABX(1)=LOY(2*JK-1) MJJ7214 9
LABX(2)=LOY(2*JK) MJ77214 10
READ (5*200) JFLAG MJ77214 11

200 FORMAT(I10) MJ77214 12
GO TO 1002 CXPLOT 156

1001 LABOX(191 = 10M PLOT NO. MJ772B4 3
IIABEL = ILABEL CXPLOT 158

C - CXPLOT 159
C LOOP FOR READING ICF VALUES TO BE PLOTTED CXPLOT 160
C CXPLOT 161

NSTOP=NSTART*NPT-l CXPLOT 162
KFRH = K CXPLOT 163
READ(5*201)J*KK,LPLOT*NODPAT(K>♦(NBOXTI(I*K)*1 = 1*3).SCALY(K) . CXPLOT 164

SSIZEY(K),STRTY(K),KFLAG,JFLAG CXPLOT 165

PAGE 3

425003



o01C0
1
 

TP

UJIS<

^
 

r«4 ^4 
M

2$OM

• »o«4O
4<n*in'6iftp»a0to*'«<vn*i0«r*q»o~*f\jn-+i/)«h-flD

»o^<w
m

'«'iln'Oh-flD0‘<► ©
 —

• M
 ro >♦

• (Vi (V
 rvj rvi o

j

♦
 

^
 ♦
 

1
 

^
 ^
 

^
(V

J
O

O
J
fU

rv
jM

M
^

O
O

O
O

O
O

O
O

O
M

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

P
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
fV

C
N

jrM
fV

K
V

O
J

r
-
Q

.
r
-
r
-
^
r
^
N

K
a
.
a
.
a
.
a
.
Q

.
c
L

a
.
a
a
.
^
a
.
a
a
a
.
a
a
-
a
.
i
t
a
.
a
u

a
.
a
.
a
.
a
.
a
.
Q

.
a
u

a
.
a
.
a
a
.
a
a
.
a
.
a
.
a
.
a
.
a
.
a
.
a
.
a
.
a
.
a
.
^
f
-
r
^
r
-
r
^
^

")K
")">->^-5->K

X
K

K
K

*<X
K

K
n

K
K

X
X

><>€«K
K

X
X

K
X

X
X

K
X

X
K

K
><»<X

K
X

K
K

>C
K

><K
K

X
^-)-5->-)->

lu
ix

x
x
iz

o
u
u
u
u
u
u
u
u
x
u
u
o
u
u
u
o
u
u
u
u
o
u
u
u
u
o
o
u
o
u
u
u
u
u
o
u
u
u
u
u
u
u
x
r
x
x
r
x

2XI

oscI-< <

O
 -J

 
-J u.
a. x

Q

SC X

sc sc sc o
♦ 

» 
X

^» (^ <•> X
M

 M
 

•
S

C
--------

»
>

S
C

S
C

S
C

X
X

X
®

(
V

lH
K

^
u
iZ

Z
Z

S
C

 
O
 LO a

 <
 M

 M 
M 

|| T^
»
-^i/s

i/)(/)«
-«

iV
(n

<
K

®
 sc 

ii 
m 

ii w
 ^

 w
 ^

 ^
 

,-rw
>

>
>

-V
>

'>
>0

♦
-
^
►

-•
J
W

K
K

K
Z

»
^
N

a
<

N
O

O
O

'-'S
C

acM
t-u»naQ®Qpu.sc

iastnaiin
zzz*-*^:

EN
 

O
 1/1#

US

»-»(V 
OJ 

•
» o

(VI ^
• U

J
o

 <*>»
Ui ©
fO ̂
o
 S

^
 •

1
 ̂

 
roivl

—
 

i- j 
p->

SC 
-I ^

 
•■ 

•>
—
 r 

■ 
“

r*sk
 x

 
©

 u. <
 

N
 ©

 X
 

» 
Z

#■1 * —
II ©

 U
UJ 

» 1

•> »
O
 

^
 0

.* ^A
iro

K
 >

• 
SC 

♦
(V

|"^
U

J
U

J

UJ * —
^

 • u
S

C
+

(V
|J

u
ju

j 
U

 * *-’

O
U

K
'-’O

 —
 utp^ 

•** 
u 

^
u
s
a
>

--j>
-**' 

o
j
s

®
 

©
 

»
- K
 

C
C

V
IX
 

o
 V

. «-
• 

M
ir
a
 

it 
-M

- in
 

u
j 
*
n

?
 

a
 

k
U

4
> II 1/»-.-t

K
»
-Z

w
H

Z
• X
 

|I<-j
M

«
3
»

h
U

J«U
J

^
s
c
e
is

s
iig

s
i^

t-ia^^-i^h-u-uS
b-O

B

K**U5n
 

o
• 

©rJ
© 

o
•H 

l-»

(V
 <

 
o

 ©
(VI M

z
u

 u

©
O

 fj
(V ®
» » 

t* t
II •

N
 

*H #
rJ 

u ♦

fO 
w

 *
rJ
 

«- ♦
» 

U *
(VI 

~ *
rJ

 
•

~
 

s
i

®
 

®
 V

?
!S

ii
•-» Z
 

I- ©
Z

 *-J IM
 ®

-$
~

v
u. o

 a
 o

 ^
 

i-»
u

 5
 u. x

u
 u

auj 
»

• 
®

®
 ^

 
o
 

z
«

 Jj O
 UJ

-J « z
 q: 

U. ®
 uj UI

u
j <

 Z
 U

.

u. ^
 a

 ^
*4 UJ 

®

» 4!S

rJ 
O

* 
a. o

♦ 5
 id

! In ^
^
 • 

sc 
*j # 

^
w

 S 
©

 K
u
 
• ©

 «
x
 m

 q. 
-

 m
 

5
PH ^

 
• O

o
 v

 a
 z

♦
 

<-J V
 14J 

•

u
j Z

 
Z

X
'-
'K

^
I
 

*1
1

Z
' uj 

uj 
UJ X

 S< 
<3

D
fc

O
.K

 H
+

-X
-’X

<
 

’-Z
O

Z
 

uj ft 
H. J

U. O
 K

 O
----------

U
J U

 U
) U

aH» »H
U)Z
 

♦
»H* K

 
cr a
?
?

 
us us 
z
 z

1
II 

I 
o|| 

U
J U

T

_
 

U> II
_
 

UJ ft 
-4

0
">

ftO
U

.U
.U

.O
u
jw

U.
u.w

w
XVIkUJUJUHO

u^xuJUJXCi

(VI PJ 

>- >- 
It 

II

u
j u

j

u
 u

~
 (V

 S
m

 w
 «»

u
j >

- 
►

K
 K

 K
 —

 »H 
H

 tP J
 UJ »h

UJ (J o
 UJ UT 
UJ UJ
<
 C.

X<
-
I 

X
 

—
I

U
J —

 —
 —

’ 
*

®
 ^

 X
 X

 ^
O
 
<

 —
 
^

 »H
 w

 
^

U
J -J

 X
 
X
 U

- I-------
(/) ►“* -J

 U
J ft O

 H
 

©
 U

- 
II 

<
N

I
-
-
J
f
t

• .j ^
 u

 uj us a
 >

 
O

ftn
U

S
U

S
H

K
Z

 
•H II 

11 x
 

11 o
 

It 
|| 

^
 X

 X
 X

 
x
 u

X
 X

 
X
 

U
J I-

 
^
 —

 O
-J

U
IK

O
-J

 
u

j(
V

J
t
t
<

N
ft
-
J
U

~
~

<
U

U
J
H

Q
.
<

fflffi^
U

)U
)U

)K
U

US®
ON

ON
ON

tn(VI
s(VI

aM



230

235

240

245

250

255

260

265

270

275

280

285

l CXPLOT 76/76 OPT=l FTN 4#5 + 414 02/07/79 13.14,

C CXPLOT 210
c CXPLOT 211

1002 LABOX(1)=2HUP CXPLOT 212
LABOX (15) = NB0XTH1.K) CXPLOT 213
LABOX <16)= NBOXTI(2.K) CXPLOT 214
LABOX <I7)= NBOXTI(31K) CXPLOT 215
WRITE(6.106) (LABOX(I),1=15.17) CXPLOT 216

106 FORMAT(3A10) CXPLOT 217
IDP=1 MJ77214 25
WRITE(6,111) (LABOX(I),1=15,20) CXPLOT 230

111 FORMAT(4X,6A10) CXPLOT 231
STRK=7777. CXPLOT 232
STRK=AMIN1(STRK.STRTIM(K)) CXPLOT 233
Ml = 1 CXPLOT 234
NCY = 20 CXPLOT 235
NCX=20 CXPLOT 236
IF(LPLOT.NE.O)60 TO 29 CXPLOT 237
NOBX =NOBX *1 CXPLOT 238
IF(NOBX.EQ.l) M2 = 1 CXPLOT 239
IF(N0BX.LE.4)GO TO 26 GM06277B 1
NOBX = 1 CXPLOT 241
XS=-17.75 GM062778 2
M2 =1 CXPLOT 243

28 CONTINUE CXPLOT 244
XMIN=B(1) CXPLOT 245
XMAX'=B<2) CXPLOT 246
PLTWHY a SCALY(K) «SIZEV(K) CXPLOT 247
Y<1)=AMAX1(0.0,STRTY(K)) CXPLOT 248
Y(2) =AMAX1(PLTWHY,STRTY »K).PLIWHY) CXPLOT 249
WRITE(6,107)PLTWHY,STRTY(K).SCALY <K).SIZEYIK).(VCI),I*1»2> CXPLOT 250

107 FORMAT(3X,6E10>3) CXPLOT 251
XAX = SIZEXIK) CXPLOT 252
VAX = SIZEY(K) CXPLOT 253
IF(M00(N0BX,2)) 81.82,81 CXPLOT 254

82 YS =YSOR(2) CXPLOT 255
GO TO 83 CXPLOT 256

81 XS=XS+18. 6M06277B 3
YS= YSOR(1) CXPLOT 258

83 CONTINUE CXPLOT 259
C K»0 .SET UP K=3 .DRAW GRID K=1 .PLOT CURVE CXPLOT 260
C-BOX AND BOX TITLES ONLY CXPLOT 261

KK =0 CXPLOT 262
TFXxPLTSEC/SIZEXIK) CXPLOT 263
TFY*PLTWHY/SIZEYIK) CXPLOT 264
IF ISTRTYIK).LT.0.0.OR.STRTIMIK).LT.0.0) TFX-0.0 CXPLOT 265
IF(STRTYIK).LT.0.0.OR.STRTIMIK).LT.0.0) TFY=0.0 CXPLOT 266
IF(STRTY(K).GE.0.0.AND.STRTIM(K).GE.0.0) KK=3 CXPLOT 267
WRITE(6,102)NPT.B.NPS,XAX,YAX.XMARG.YMARG.LABX,NCX,LAY,NCY.M, CXPLOT 268

S TFX.TFY.LFX.LFY.Ml,M2,M3«XS.YS.KK.NCOL.NSUP.LABOX.CAM,Y CXPLOT 269
102 FORMAT(15,2E12.3,15,4E12.3,3A10.15,2A10./.A10,/, CXPLOT 270

S I5.4E12.3.515.2E12.3, CXPLOT 271
S3I5./,13A10,/»1X,7A10,3E13.3) MJ77284 6

CALL GRAPH(2,B»Y.NPS.XAX.YAX.XMAR6.YMARG .LABX,NCX,LAY »NCY , CXPLOT 273
1 H.TFX.TFY.LFX.LFY,Ml,H2.M3,XS.YS.KK.NCOL.NSUP. CXPLOT 274
2 LABOX,4HN0NE.0.0,0.-9,0.0,0.0 ) CXPLOT 275

C-WRITE X-SCALE. VERTICLE SCALE .SUPPRESS BOX LABX.LABY CXPLOT 276
IF(STRTY(K>.GE.0.0.AND.STRTIM(K).GE.0.0) GO TO 29 CXPLOT 277

PAGE 5
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PROGRAM CXPLOT 76/76 OPT=l

END

FTN 02/07/79 13.1A.21S PAGE 7

CXPLOT 337

CARD NR- SEVERITY DETAILS DIAGNOSIS OF PROBLEM

126 I 11 THIS IF DEGENERATES INTO A SIMPLE TRANSFER TO THE LABEL INDICATED.

SYMBOLIC REFERENCE MAP <R=21

ENTRY POINTS DEF LINE REFERENCES 
133 CXPLOT 1

VARIABLES SN TYPE RELOCATION
1 A REAL ARRAY / / REFS 26

DEFINED 116
35233 ARANGE REAL ARRAY / / REFS 26
23621 B REAL ARRAY / / REFS 26

276 281
defined 123

11611 C REAL ARRAY / / REFS 26
165 216
216 217

2153 CAM REAL REFS 276
0 D REAL ARRAY LCMC REFS 29

35240 H REAL ARRAY ✓ / REFS 26
315 DEFINED

2106 I INTEGER REFS 88
161 162

2*216 2*217
DEFINED 88

2*157 170
2075 IDP INTEGER DEFINED 76
2103 IFLAG INTEGER REFS 129
2155 1FRH INTEGER REFS 2*321
2132 II INTEGER REFS 2*215
2126 IIABEL * INTEGER DEFINED 164

11611 ILABEL INTEGER / / REFS 35
2125 J INTEGER REFS 172

DEFINED 170
2106 JFLAG INTEGER REFS 98

DEFINED 83
2110 JK INTEGER REFS 101
2156 J1 INTEGER REFS 324
2107 K INTEGER REFS 4*92

107 108
6*118 2*122

156 157
177 178
224 225

2*255 256
2*273 2*274

219 311 315 321 324
218

124 132 141 142 253 254
292 296 302 313 323
124 221 222
35 137 138 140 141 142

217 218 DEFINED 2*125 2*193 2*202

292 313 315 DEFINED 307
30 31 116 DEFINED 219

276 281 292 296 302 313
73 74

100 101 104 2*116 131 140
143 145 2*157 170 172 214
218 235 238 258
100 101 104 115 131 139
172 213 235 238 258
237
132 199 DEFINED 82 200 212

DEFINED 320
218 2*219 2*311 DEFINED 214 311

164 223
182 186 187 318

104 128 153 172
160 170
129 158 159 DEFINED 100

DEFINED 318
94 99 4*100 4*101 4*104 106

109 110 111 2*112 113 114
123 3*131 140 149 154 155
169 5*170 5*172 174 175 176
179 180 2*183 184 165 211
226 227 232 233 234 241
257 3*258 260 261 271 272

2*275 2*285 290 298 299 301

425007



VARIABLES SN TYPE RELOCATION
32tt

PROGRAM CXPLOT TG/?* OPT=l

OLE1NED
2130 KFLA6 INTEGER REFS

0 KFRH INTEGER / / REFS
2105 KJ INTEGER REFS

DEFINED
2126 KK INTEGER REFS

313
310

2131 KKK INTEGER REFS
2231 LABOX INTEGER ARRAY REFS

292
151
232

2156 LABX INTEGER ARRAY REFS
315

35235 LAV INTEGER ARRAY f / REFS
315

2067 LFX INTEGER REFS
DEFINED

2878 LFV INTEGER REFS
DEFINED

2161 LOV INTEGER ARRAY REFS
DEFINED

49
57
65

2127 LPLDT INTEGER REFS
2102 M * INTEGER DEFINED
2260 MFRH INTEGER ARRAY REFS
2140 HI INTEGER REFS

DEFINED
2143 M2 INTEGER REFS

DEFINED
207* M3 INTEGER REFS

DEFINED
35505 NBOXT INTEGER ARRAY / / REFS

DEFINED
35675 NBOXTI INTEGER ARRAY / / REFS

234
2341 NBOXTY INTEGER ARRAY REFS

179
2101 NBX * INTEGER DEFINED
2065 NCOL INTEGER REFS

DEFINED
2111 NCPX INTEGER REFS
2142 NCX INTEGER REFS

DEFINED
2141 NCV INTEGER REFS

DEFINED
2100 NMAX INTEGER REFS
2064 NOBOX * INTEGER DEFINED
2076 NOBX INTEGER REFS

249
36135 NODPAT INTEGER ARRAY / / REFS
2255 NOTE INTEGER ARRAY REFS
2071 NPS INTEGER REFS

FTN 4.'5*414 2/07/79 13.14.21S PAGE 8

332 333 33* 335
328 329
330 DEFINED 170

DEFINED 169
207 210 211 228
198 207 327
181 276 281 292 294 302
319 DEFINED 170 270 275 287

DEFINED 161
157 228 235 238 276 281
302 313 315 DEFINED 40 150
154 155 156 163 223 231
234 288 308
276 281 292 294 302 313

41 95 96 158 159
276 2B1 292 294 302 313
117 186 187
281 292 294 302 313 315

281 292 29* 302 313 315

158 159 186 187
43 44 45 46 47 48
51 52 53 54 55 56
59 60 61 62 63 64
67

245 DEFINED 170

DEFINED 36
281 292 294 302 313 315
309
281 292 294 302 313 315
251 286 309
281 292 294 302 313 315

101 104 154 155 156 157

172 177 178 179 232 233
109 110 111 170
109 110 111 DEFINED 177 178

281 292 294 302 313 315

129 132 DEFINED 100
281 292 294 302 313 315
289
281 292 294 302 313 315
289
193 202 DEFINED 79

247 248 262 DEFINED 77 246

172 180 211 DEFINED 170
DEFINED 39

281 292 294 302 313 315

329
90

172
26

132
84

172
315

310
32

294
152
233

32
DEFINED

26
DEFINED

276
68

276
68
32
42
50
58
66

172
81
34

276
242
276
247
276

75
26

100
26

DEFINED
34

80
276

68
101
276
244
276
243
125
68

246

26
32

276

425008



PROGRAM CXPLOT 76/76 OPT = l FTN *.5**1* 02/07/79 13.1*.21S PAGE 9

VARIABLES SN TYPE RELOCATION
DEFINED 70

2116 NPT INTEGER REFS 115 1*3 1** 1*5 168 276 292
311 313 315 320 32* DEFINED 136 1**

2120 NSTART INTEGER REFS 129 132 168 213 21*
DEFINED 1*3

2121 NSTOP INTEGER REFS 129 132 213 DEFINED 168
2066 NSUP INTEGER REFS 276 281 292 29* 302 313 315

DEFINED 68
2122 NTOT INTEGER REFS 139 DEFINED 137
2123 NWORD INTEGER REFS 180 DEFINED 138

352*2 PLOTID INTEGER ARRAY / / REFS 26 33 118 150 151 152 339
DEFINED 88

2117 PLTSEC REAL REFS 12* 222 271 290 DEFINED 122
2115 PLTWHY REAL REFS 11* 131 185 2*257 258 272 299

301 DEFINED 112 183 255
352*5 SCALX REAL ARRAY / / REFS 26 9* 101 10* 118 122 22*

DEFINED 92 100 332
2133 SCALXX REAL REFS 332 DEFINED 22*

35315 SCALY REAL ARRAY / / REFS 26 112 131 172 175 183 255
258 DEFINED 107 170

2113 SCALYY REAL REFS 107 DEFINED 175
35*35 SIZEX REAL ARRAY / / REFS 26 101 10* 118 122 225 260

271 290 DEFINED 92 100 333
213* SIZEXX REAL REES 333 DEFINED 225

36065 5IZEY REAL ARRAY / / REFS 26 112 131 172 176 183 255
258 261 272 301 DEFINED 108 170

211* S1ZEYY REAL REFS 108 DEFINED 176
2137 STRK REAL REFS 2*1 DEFINED 2*0 2*1

35365 STRUM REAL ARRAY / / REFS 26 101 10* 118 123 226 2*1
273 27* 275 285 DEFINED 92 100 1*9
33*

2135 5TRT1MX REAL REFS 33* DEFINED 226
36205 STRTY REAL ARRAY / / REFS 26 113 11* 131 172 17* 18*

185 256 257 258 273 27* 275 285
298 299 DEFINED 106 170

2112 STRTYY REAL REFS 106 DEFINED 17*
2151 TFX REAL

.
REFS 276 281 292 29* 302 313 315

DEFINED 271 273 290 300
2152 TEY REAL REFS 276 281 292 29* 302 313 315

DEFINED 272 27* 291 301
2271 TPLOT REAL ARRAY REFS 3* lie 1*0 227 DEFINED 92 99

335
2136 TPLOTX REAL REFS 335 DEFINED 227

23*23 X REAL ARRAY / / REFS 26 132 311 315 321 32*
DEFINED 215

21*6 XAX REAL REFS 276 281 292 29* 302 313 315
DEFINED 260

2072 XMAR6 REAL REFS 276 281 292 29* 302 313 315
DEFINED 71

21*5 XMAX • REAL DEFINED 25*
21** XMIN • REAL DEFINED 253
2077 XS REAL REFS 265 276 281 292 29* 302 313

315 338 DEFINED 78 250 265
2217 XSOR REAL ARRAY REFS 32 DEFINED 37

11610 XX REAL ARRAY LCMC REFS 29 30 31 215 DEFINED 1*5
36255 Y REAL ARRAY / / REFS 26 131 2*216 2*217 258 276 281

292 29* 302 313 DEFINED 113 11* 18*

425009



PROGRAM CXPLOT T6/7f> OPT=l

VARIABLES SN TYPE RELOCATION
165 256

2167 VAX REAL REFS 276
DEFINED 261

2073 TMAR6 REAL REFS 276
DEFINED 72

2150 YS REAL REFS 276
DEFINED 2*3

2224 YSOR REAL ARRAY REFS 32
FILE NAMES MODE

40 DISK
• INPUT

20 OUTPUT
100 TAPE10
40 TAPE2

0 TAPES FMT READS 66 92
28 TAPE6 FNT NRITES 101 104

236 256 276
•8 TAPES BUF READS 125 193

EXTERNALS TYPE ARBS REFERENCES
AREA S 33B
CONVRT 2 226
ENOPL B 341
GRAPH 32 261 29* 302
RESET B 348

..... SPLOT 4 324
SPOT B 321
5VMBL 8 339
UNIT REAL 1 126 194 203
XCPLOT 7 132

INLINE FUNCTIONS TYPE ARBS DEF LINE REFERENCES
ABS REAL 1 INTRIM 140
ANA XI REAL 0 INTRIN 256 257
ANIN1 REAL 0 INTRIN 241
MOD INTEGER 2 INTRIN 262

STATEMENT LABELS DEF LUC HEFEISNCES
1353 2 FNT B9 BB
1365 3 FMT 93 92
532 4 190 2*203 211

8 5 219 213
412 6 146 139 148 141

• T 116 US
8 11 INACTIVE 127 3*126

554 12 206 2*19*
8 13 INACTIVE 195 19*
0 14 INACTIVE 204 203

1820 24 322 319
8 25 321 320

1742 26 FMT 312 311
651 20 252 2*6
760 29 306 2*5 265

• 31 INACTIVE 308
1823 50 325 323
366 60 136 126

PAGE 10FTN 4.S*41A 02/07/79 13.1A.21S

257
261
281

263

298 299
292 29* 302

292 29* 302
292 29* 302
266 DEFINED 36

313 315 

313 315 

313 315

100 160 170 
118 129 131 
2«2 311 313 
202 MOTION 69

157 172 235
201 326

315

425010



PROGRAM CXPLOT 76/76 OPT=l

STATEMENT LABELS DEF LINE REFERENCES
415 79 148 142
222 SO 91 331
700 81 265 2*262

0 82 INACTIVE 263 262
703 83 267 264
236 84 97 336

1033 85 332 330
1041 100 337 94 182 199

0 101 INACTIVE 342
1663 102 FMT 278 27b 292 313
1440 103 FMT 119 118
1425 104 FMT 105 104
1603 106 FMT 236 235
1623 107 FMT 259 131 258
1474 110 FMT 130 129
1611 111 FMT 239 157 238
1520 200 FMT 161 160
1555 201 FMT 188 170
1561 202 FMT 189 172
324 1000 117 98
444 1001 163 153
620 1002 231 162
417 1007 150 133

0 2001 INACTIVE 92
1412 2002 FMT 103 100 101

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
320 7 I 115 116 3B INSTACK—
373 6 « I 139 146 228 OPT EXITS
570 5 I 213 219 158 OPT
767 • II 311 311 108 EXT REFS

1011 25 * IFRH 320 321 78 EXT REFS

COMMON BLOCKS LENGTH —

/ / 15535
LCMC 10000 LCM

STATISTICS
PROGRAM LENGTH 223SB 1181
BUFFER LENGTH 1218 81
SCM BLANK COMMON LENGTH 36257B 15535
LCM LABELED COMMON LENGTH 234208 10000

FTN 4.5*414 02/07/79 13.14.21S PAGE 11
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SUBROUTINE XCRLOT 76/7*! OPT=l FTN 02/07/79 13.14.21S PAGE 1

1 SUBROUTINE XCPLOT (NSTART.NSTOP. IFL4(i»NCPX»B»X*KJ) XCPLOT 2
DIMENSION XID.BID.C (5000 9 MJ7B194 6

183 NMAX—2000 XCPLOT 4
BUFFERIN(6.01 (C(l).C(NMAXn XCPLOT 5

5 IF(UNIT(8)) 101*102.101 XCPLOT 6
102 CONTINUE XCPLOT 7

KJ=0 XCPLOT a
IF(IFLAG.EQ.1) 60 TO 100 XCPLOT 9
1FLA6=1 XCPLOT IB

1* REWIND 6 XCPLOT 11
BUFFERIN(B.O) <C(1>*C(NMAX)) XCPLOT 12
IFlUNITteil 103.104.103 XCPLOT 13

104 CONTINUE XCPLOT 14
100 STOP XCPLOT 15

IS 101 CONTINUE XCPLOT 16
KU=KJ«1 XCPLOT 17
IF(KU.ED.200) STOP XCPLOT 10
IF(KJ.NE.NCPX) 60T0 103 XCPLOT 19
IFLABsO XCPLOT 20

28 BO 10S I=N5TART.N5TOP XCPLOT 21
11=1—NSTART*! XCPLOT 22
IF (C <1) .6T.8I21 J CU)=B(2> XCPLOT 23
IF(C(I).LT.Btl)i C(I)=B(1) XCPLOT 24

195 X«II»*C1I1 XCPLOT 25
25 RETURN XCPLOT 26

END XCPLOT 27

CAM) Mi. SEVERITY DETAI1.S OlASNOSIS OF PROBLEM
22 1 B ARRAY REFERENCE OUTSIDE DIMENSION BOUNDS.
22 I B ARRAY REFERENCE OUTSIDE DIMENSION BOUNDS.

SYIMQLIC REFERENCE NAP (P=2i

ENTRY POINTS DEF LINE REFERENCES
3 XCPLOT 1 25

VARIABLES 51t TYPE RELOCATION
0 B REAL ARRAY F.P.

114 C REAL ARRAY

112 I
0 IFLAB

INTEGER
INTEGER E.P.

113 11
S KJ

INTEGER
INTEGER F.P,

0 NCPX INTEGER F.P.
111 NMAX

0 NSTART
INTEGER
INTEGER F.P.

0 NSTOP INTEGER F.P.
0 X REAL ARRAY F.P.

REFS 2 2*22 2*23
REFS 2 22 23

22
REFS

23
21 2*22 2*23

REFS B DEFINED 1
REFS 24 DEFINED 21
REFS 16 17 ie
REFS IS defined i
REFS 4 11 DEFINED
REFS 20 21 DEFINED
REFS 20 DEFINED 1
REFS 2 DEFINED 1

DEFINED
24

1
DEFINED 2*4 2*11

24
9

DEFINED
19

20

DEFINED 1 7 16
3
1

24
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SUBROUTINE XCPLOT Ib/Th OPT = 1

FILE NAMES
TAPES

MODE
BUF READS 4

EXTERNALS TYPE ARGS REFERENCES
UNIT REAL 1 5 12

STATEMENT LABELS DEF LINE REFERENCES
40 100 14 S
41 101 15 2*5

0 102 INACTIVE 6 5
16 103 3 2*12 ie

0 104 INACTIVE 13 12
0 10S 24 20

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
57 105 I 20 24 13B OPT

STATISTICS
PROGRAM LENGTH 11742B 5090

MOTION 10

FTN 4.S*414 02/07/79 13.14.21S PAGE 2
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SUBROUTINE SPLOT 7fc/7f> OpT=1 FTN 02/07/70 13-1*-21S

1

5

IB

15

20

30

35

40

45

SO

55

SUBROUT1ME 5PL OT fNPOINT »«A0« SS « JT1TL£ >
COMMON KFRN.A<5000}»C(5000)«B(2)*X(50001.APANGE(2)«LAV(3).«(2). 

1 PL0TTD<3)*SCALX(40)(SCALY(40) «STRTIM(40)«SI2EX(40)«
2NB0XT(3*40)»NBOXTI(3»A0)»S12EY<40)tNODPAT<40)•STRTY(40)<7(2) 

INTEGER PLOTID
INTESEP CDL» CMAR-t PLUS* BLANK* ASTR1K 
DIMENSION PAD(400)*SS<400)«COL(101)
DIMENSION YLABUOB)
DATA(YLAB<J).U=l*ia)/7*l+i *

1 1HP«1M0*1HM«1ME*1HR*
2 5»1M /

DATA<YLAB(J)*J=19*36) /3»lM *
5 1HV«1M0*1HI,1HD»1H «1MF*1HR*1MA*1HC*1HT*1MI*1H0*1HN*
S 2»1H /
DATA(YLAS{J)«J=37.54)/ 5*lH •

1 IMP*IMR*1HE *IMS*1H5*1HU.1HR*1HE*
2 5*1 H /
DATA(YLAB(J)*U=55*72)/ S*lM ,

1 lHF,aHL.lMO*lMN,lM .1MR,1MA»1MT,1HE.
2 4*1m /

DATAtYLABiJ)»U»73*90 )/ 6*1H *
1 IM0,1MU.IHA.IHL*1H1*1HT.1MY»
2 5*1M /

SATA)YL*B(U>«A* 91.10B)/ 4*1M •
1 1«M,1)C,1MA*1MT.JM *1MF.1HL*1MU*1HX*
2 5*1H /

DATA fYLABU) *j3tl®9* 126)/4*1H «
1 1MC*1ML*1HA*1MD»1M *1HT*1ME«1MM*1MP.
3 S*1M /

DATA <YLAB(J)»J=127.144)/3*IM ,
1 1HF*1H.*1H »1«»»1H..1M .1H0.1HE,I»«).1HS*
1 IHI,1H7.1MY»
3 2*1M /

DATA!YLAB(J)»J=145,1’62)/2*IM •
1 1HD.1HE*1ML*1HT*1MA*1M .1MP.1HR.1ME*
2 1H5*IHS.1HU«1MR.1ME*
3 2*1M /
DATA(YLAB(J>*J*163*180)/4*1H *

1 IH2*1H-.1MP,IMH.1M •ltC*lMN*lHT*lMM*
3 5*IM /
DATA(YLAB(J)*J=1B1.198)/*»1H •

3 IHF,1M.,1HP*1H.*1M *1ME*IHN«1HT*1HM«
1 5»1M /
DATA PLUS* MINIS* BLANK* ASTPIK /
I 1H* * 1M- , 1M * 1M* /

KT = 2
SUPS * -1.0E*35
5SOLD = 1*0£«35
DO 99 1CM*1.MP01NT
SUPS « ANAXlfSUPS*5SUCH) >

99 SSOLD = AMINUSSOLD.SSdCM))
IFI5UP5*GT*550LD> 60 TO 102
NRITE (6*200) SIP'S
9ETURN

200 FORMAT<//*lX**ALL Y ¥ALlffS=*,E12.5»
1 *YM) DON7 REALLY WANT A PLOT DO YOU**//) 

192 CONTINUE

SPLOT 2
MJ7B194 7
SPLOT 4
SPLOT 5
SPLOT 6
SPLOT 7
SPLOT 8
SPLOT 9
SPLOT 10
SPLOT 11
SPLOT 12
SPLOT 13
SPLOT 14
SPLOT 15
SPLOT 16
SPLOT IT
SPLOT 18
SPLOT 19
SPLOT 20
SPLOT 21
SPLOT 22
SPLOT 23
SPLOT 24
SPLOT 25
SPLOT 26
SPLOT 27
SPLOT 28
SPLOT 29
SPLOT 30
SPLOT 31
SPLOT 32
SPLOT 33
SPLOT 34
SPLOT 35
SPLOT 36
SPLOT 37
SPLOT 38
SPLOT 39
SPLOT 48
SPLOT 41
SPLOT 42
SPLOT 43
SPLOT 44
SPLOT 45
SPLOT 46
SPLOT 47
SPLOT 48
SPLOT 49
SPLOT SO
SPLOT 51
SPLOT 52
SPLOT S3
SPLOT 54
SPLOT 55
SPLOT 56
SPLOT 57
SPLOT 58

PA6E 1
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SUBROUTINE SPLOT 76/76 0PT=1 ETN 02/07/79 13.14.21$ PAGE

DO 100 JCH=1*NPOINT SPLOT 59
100 SS(JCH) = SS(JCH)-SSOLD SPLOT 60

60 CALL GRTITLE<JTITLE.RAD*NPOINT> SPLOT 61
NOSY = NPOINT SPLOT 62
RMAX = RAD(NOSY) SPLOT 63
JAVA = JAVA SPLOT 64
DO 20 JAVA=2»N0SY SPLOT 65

65 LORIN = JAVA - 1 SPLOT 66
KNAPP = KNAPP SPLOT 67
DO 18 KNAPP=JAVA,NOSY SPLOT 68
IF (SS (KNAPF’l “SS (LORIN) ) 18,18,11 SPLOT 69

11 ATEMP = SS(LORIN) SPLOT 70
70 SS(LORIN) = SS(KNAPP) SPLOT 71

SS(KNAPP) = ATEMP SPLOT 72
ATEMP = RAD(LORIN) SPLOT 73
RAD(LORIN) = RAD(KNAPP) SPLOT 74
RAD(KNAPP) * ATEMP SPLOT 75

75 IB CONTINUE SPLOT 76
IF(SS(LORIN)/SS(1)-,01) 21,20,20 SPLOT 77

20 CONTINUE SPLOT 78
JMAX * NOSY SPLOT 79
GO TO 22 SPLOT 80

ao 21 JMAX = JAVA - 1 SPLOT 81
22 CONTINUE SPLOT 82

SMAX = SS(1> SPLOT 83
JNEXT = 1 SPLOT 84
MASER = MASER SPLOT 85

85 00 42 MASER®1*51 SPLOT 86
ATEMP = MASER SPLOT 87
COL(1) = PLUS SPLOT 88
COL(101) = PLUS SPLOT 89
IF(MASER-1) 26,26,24 SPLOT 90

90 24 IF(MASER-51) 28,26,28 SPLOT 91
26 CHAR = MINUS SPLOT 92

GO TO 30 SPLOT 93
28 CHAR = BLANK SPLOT 94

NORMAL = NORMAL SPLOT 95
95 30 DO 32 NORMAL=2*100 SPLOT 96

32 COL(NORMAL) * CHAR SPLOT 97
IF(JMAX—JNEXT) 40,34,34 SPLOT 98

34 DO 38 JAVA=JNEXT,JMAX SPLOT 99
IF(50.*SS(JAVA)/SS(1)-50.5*ATEMP> 39,36,36 SPLOT 100

100 36 BTEMP = 100»*RAD(JAVA)/RMAX*1,5 SPLOT 101
NORMAL = BTEMP SPLOT 102

38 COL(NORMAL) = ASTRIK SPLOT 103
39 JNEXT = JAVA SPLOT 104
40 SPR = SMAX*(1,02—ATEMP/50.) ♦SSOLD SPLOT 105

105 KLOCA = 1 SPLOT 106
IF(MASEP.GE.16.AND.MASER.LE.33> KLOCA = (JT1TLE-1)*18*MASER-15 SPLOT 107
WRITE(6,44) YLAB(KLOCA)»SPR,(COL(NORMAL),NORMAL=l* 101> SPLOT 108

42 CONTINUE SPLOT 109
44 FORMAT(1H,A1,IX,E12.5,1X,101A1) SPLOT 110

110 46 WRITE (6,48) SPLOT 111
48 FORMAT(1H ,15X,1HO,8X,2H10,8X,2H20,8X,2H30,8X,2H40,8X,2H50,8X*2H60 SPLOT 112

1 '8X'2H70taX«2H80'8X'2H90'BX'3H100> SPLOT 113
LINES = 2 SPLOT 114
KT = 2 SPLOT 115
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SUBTOUTIUff SPLOT 76/76 OP7=l

115 WRITE
FORMAT1/»53X»»TIME (PER CENT)*)
RETURN
END

SYMBOLIC REFERENCE MAP l«=2>
ENTRY POINTS OEF LINE 

3 SPLOT 1
VARIABLES SN TYPE

1 * real
35233 ARAM6E REAL

226 ASTRIK INTEGER
324 ATEMP REAL

23421 B 4 REAL
225 BLANK INTEGER
332 BTEMP REAL

11611 C REAL
311 CHAR INTEGER
336 COL INTEGER

35240 N REIN.
315 1CM INTEGER
321 JAVA INTEGER
316 JCH INTEGER
325 JMAX INTEGER
327 JNEXT INTEGER

B jtitle INTEGER
0 KFRH INTEGER

334 KLOCA INTEGER
323 KNAPP INTEGER

312 KT INTEGER
35235 LAV INTEGER

335 LINES • INTEGER
322 LORIN INTEGER

33B MASER INTEGER
224 MINUS INTEGER

35505 NBOXT INTEGER
35675 NBOXTI INTEGER
36135 NODPAT INTEGER

331 NORMAL INTEGER
317 NOSY INTEGER

8 NPOINT INTEGER
35242 PLOTID INTEGER

223 PLUS INTEGER
0 RAO REAL

REFERENCES 
5* 117

RELOCATION
ARRAY / / REFS
ARRAY / / REFS

REFS
REFS

86
ARRAY / ✓ REFS

REFS
REFS

ARRAY / / REFS
REFS

ARRAY REFS
102

ARRAY / ✓ REFS
REFS
REES

DEFINED
REFS
REFS
REES

F.P. RETS
/ / REFS

REES
REES

DEFINED
DEFINED

ARRAY / / REFS
DEFINED

REFS
DEFINED

REFS
DEFINED

REFS
ARRAY / / REFS
ARRAY / / REFS
ARRAY / / REFS

REFS
101

REFS
F.P. REFS

ARRAY y y REFS
REFS

ARRAY F.P. REFS

2
2
6

71
2
5

101
2
6
«

2
SO
63
63 

2*59
97
97
60

2
107
66
66
46

2
113

6B
65
B4
64 
91

2
2
2

94
107
62
49

2
6
7

page 3FTN 4.5*416 02/07/79 13.14.21S

SPLOT 116 
SPLOT 117 
SPLOT 118 
SPLOT 119

102 DEFINED 44
74 99 104 DEFINED 69 72

93 DEFINED 44
DEFINED 100

96 DEFINED 91 93
T 107 DEFINED 87 88 96

51 DEFINED 49
65 67 80 99 188 103
64 98

DEFINED 58
9B DEFINED 78 BO
96 DEFINED 83 183

106 DEFINED 1
defined 105 106

68 70 71 73 74
6T

114

69 70 72 73 76

86 89 90 3*106
85

DEFINED 44

96 102 107 DEFINED 94 95
64 67 78 DEFINED 61
58 60 61 DEFINED 1
5

87 88 DEFINED 44
60 62 72 73 100
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SUBROUTINE SPLOT 76/76 OPT = 1

VARIABLES SN TYPE RELOCATION
DEEINED

320 RMAX REAL REFS
35245 SCALX REAL ARRAY / / REFS
35315 SCALY REAL ARRAY / / REFF
35435 SIZEX REAL ARRAY / / REFS
36065 SIZEY REAL ARRAY 7 / REFS

326 SMAX REAL REFS
333 SPR real REFS

0 SS REAL ARRAY F.P. REFS
2*76

314 SSOLD REAL REFS
35365 STRTIM REAL ARRAY / / REFS
36205 STRTY REAL ARRAY / / REFS

313 SUPS REAL REFS
23423 X REAL ARRAY / / REFS
36255 Y REAL ARRAY / / REFS

503 YLAB REAL ARRAY REFS
21

1
100

2
2
2
2

104
107

7
82
51

2
2

50

24

FILE NAMES MODE
TAPE6 FMT WRITES 53 107

EXTERNALS
6RTITLE

TYPE ARBS 
3

REFERENCES
60

INLINE FUNCTIONS TYPE ARBS DEF LINE REFERENCES
AMAX1 REAL 0 INTRIN 50
AMIN1 REAL 0 INTRIN 51

STATEMENT LABELS
0 11

101 18
0 20

114 21
116 22

0 24
127 26
131 28
133 30

0 32
0 34
0 36
0 38

163 39
165 40

0 42
251 44 FMT

0 46
260 48 FMT
274 49 FMT

0 99
0 100

42 102
233 200 FMT

INACTIVE

INACTIVE

INACTIVE
INACTIVE

DEF LINE 
69 
75 
77 
80 
81
90
91 
93
95
96 
98

100
102
103
104 
108
109
110 
111 
116
51
59
57
55

REFERENCES
68
67 2*68
64 2*76
76
79
89

2*89 90
2*90 

92 
95

2*97
2*99

98
99 
97 
85

107

110
115
49
58
52
53

INACTIVE

O
J (VI 00

4FTN 4.5*414 02/07/79

73 74
DEFINED 62

DEFINED 82
DEFINED 104

50 51 59
2*99 DEFINED 1

52 59 104

52 53 DEFINED

107 DEFINED 9
27 30 34

110 115

13.14.21* PAGE

2*68 69 70
59 70 71

DEFINED 48 51

47 50

12 15 18
38 41
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SUBROUTINE SPLOT Tfe/7* OPT=l ETN -4.S»414 02/'07/79 13.14.21$

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
26 99 ICH 49 51 6B INSTACK
46 100 JCH SB 59 3B INSTACK
64 20 » JAVA *4 77 coo EXITS NOT INNER
74 IS KNAPP 67 75 6B INSTACK

121 42 * MASER 65 108 70B EXT REFS NOT INNER
136 32 NORMAL 95 96 36 INSTACK
145 36 • JAVA 9B 102 166 OPT EXITS

COMMON BLOCKS LENGTH
/ / 15535

STATISTICS
PROGRAM LENGTH 10316 537
SCM BLANK COMMON LENGTH 362576 15535

PAGE 5
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SUBROUTINE GRTITLE 76/76 OPT=l ETN 4.5*414 02/07/79 13.14.21* PAGE 1

1 SUBROUTINE GRTITLE(JTITLE.TIME,NUPP)
COMMON KFRH,A(5000),C(5000),B(2)»X(5000),ARANGE(2).LAY(3),H(2), 

1 PLOTID(3).SCALX(40).SCALY(40) .STRTIM(40).SIZEX(40).
2NBOXT(3,40).NBOXTI(3,40),SIZEY(4D>.NODPAT<40).STRTY(40),Y(2)

5 INTEGER PLOTID
DIMENSION YTItLE(3»ll),TIME(l)
DATA(YTITLE(I),1=1,33)/lOH ,10H PRESSURE .lOH(PSIA)

1 10H ,10HNORMALIZED,10H VOL FLOW ,
1 10H ,1 OH PUMP HEAD,1 OH (PSD ,

10 2 10H ,1OHNORMALI ZED,1 OH PUMP HEAD.
7 10H ,10HSP VOLUME ,10H(FT3/LBM) t
1 10H ,10HM FLUX (LB,10HM/FT-SEC2),

1 10H ,10H VOID FRA.10HCTION ,
1 10H ,1OHNORMALIZED<1 OH PMP SPEED,

15 8 10H , 1OHNORT)AL I ZED »1 OH TORQUE ,
1 10H •10HPUMP ACCL ,10H(RAD/SEC2).
1 10H ,1 OH RAW DA.10HTA /
WRITE(6,3)(PLOTID(I).1=1.3)
WRITE(6,4)(NBOXTI(I,KFRH >,1=1,3).KFRH 

20 3 FORMAT(1H1,//,42X,3A10)
4 FORMAT(/,42X«3A10«I5>

WRITE(6,1) (YTITLECI.JTITLE),1=1.3)
WRITE(6,2) TIME(1).TIME(NUPP)

1 FORMAT! 22X,3A10,» VS. PERCENT OF TIME INTERVAL*) 
25 2 FORMAT(27X,‘INITIAL TIME=*,F12.5»* END TIME=*,F12.5)

RETURN 
END

GRTITLE 2
MJ78194 8
GRTITLE 4
GRTITLE 5
GRTITLE 6
GRTITLE 7
GRTITLE 8
GRTITLE 9
GRTITLE 10
GRTITLE 11
GRTITLE 12
GRTITLE 13
GRTITLE 14
GRTITLE 15
GRTITLE 16
GRTITLE 17
GRTITLE 18
GRTITLE 19
GRTITLE 20
GRTITLE 21
GRTITLE 22
GRTITLE 23
GRTITLE 24
GRTITLE 25
GRTITLE 26
GRTITLE 27
GRTITLE 28

SYMBOLIC REFERENCE

ENTRY POINTS DEF LINE 
3 6RTITLE 1

MAP (R=2>

REFERENCES
26

VARIABLES SN TYPE RELOCATION
1 A REAL ARRAY / / REFS 2

35233 ARANGE REAL ARRAY / / REFS 2
23421 B REAL ARRAY / / REFS 2
11611 C REAL ARRAY / / REFS 2
35240 H REAL ARRAY / / REFS 2

76 I INTEGER REFS 18 19 22 DEFINED 18 19 22
0 JTITLE INTEGER F.P. REFS 22 DEFINED 1
0 KFRH INTEGER / / REFS 2*19

35235 LAY INTEGER ARRAY / / REFS 2
35505 NBOXT INTEGER ARRAY / / REFS 2
35675 NBOXTI INTEGER ARRAY / / REFS 2 19
36135 NODPAT INTEGER ARRAY / / REFS 2

0 NUPP INTEGER F.P. REFS 23 DEFINED 1
35242 PLOTID INTEGER ARRAY / / REFS 2 5 18
35245 SCALX REAL ARRAY / / REFS 2
35315 SCALY REAL ARRAY / / REFS 2
35435 SIZEX REAL ARRAY / / REFS 2
36065 SIZEY REAL ARRAY / / REFS 2
35365 STRTIM REAL ARRAY / / REFS 2
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sinwotrriNF gbiitle 76/7fc 0P7=1

VARIABLES SN TYPE RELOCATION
36205 STRTY REAL ARRAY / / REFS

0 TIME REAL ARRAY F.P. REFS
23423 X REAL ARRAY / / REFS
36255 Y REAL ARRAY / / REFS

77 TTITLE
FILE NAMES

REAL
NODE

ARRAY REFS

TAPE6 FMT NRITES 18

STATEMENT LABELS DEF LINE REFERENCES
62 1 FMT 24 22
TB 2 FMT 25 23
43 3 FMT 20 IB
46 4

COMMON BLOCKS 
/ /

FMT
LENGTH

15535

21 19

STATISTICS
PROGRAM LENGTH 1408 96
SCM BLANK COMMON LENGTH 36257S 15535

* f
t N

 O
' N

ETN 4.5*414 02/07/7B 13.14.21S PAGE 2

2*23 DEFINED 1

22 DEFINED 7

22 23
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SUBROUTINE CONVRT 76/7f> OPT = l f TN 4.5»41« 02/07/79 13.14

1 SUBROUTINE CONVRT(JK*JKH) CONVRT 2
CONVRT ACCEPTS INTERERS UP T 999 AND RETURNS UP TP 3 CHAR MOLL CONVRT 3
C CONVRT 4

DIMENSION IJ(5)»IH(10)* IK(b) CONVRT 5
5 DATAdHd) ,1 = 1,10)/1HO,1H1,1H2«1H3,1H4,1H5,1H6.1H7.1H0.1H9/ CONVRT 6

JKH=0 CONVRT 7XII CONVRT e
JL = AL0G10(FLOAT(JK)) CONVRT 9
IF(JL.LT.l) GO TO 25 CONVRT 10

10 JN=JL♦1 CONVRT 11
IF(JL.GT.3> GO TO 31 CONVRT 12
GO TO (1,2,3),JL CONVRT 13

1 IJ(1> = JK/10 CONVRT 14
ISUM = IJ(1) * 10 CONVRT 15

15 IJ(2) = JK- ISUM CONVRT 16
5 DO 20 K=1,JN CONVRT 17

N6=-(K-1>*6 CONVRT 18
N3=-N6 CONVRT 19
DO 10 Nl = l , 10 CONVRT 20

20 NO = N1 - 1 CONVRT 21
NSAVE = N1 CONVRT 22
IF( IJ(K) .EQ. NO) GO TO 15 CONVRT 23

10 CONTINUE CONVRT 24
15 IJ(K) = IH(NSAVE) CONVRT 25

25 IK(K)=1J(K).AND.MASK(6) CONVRT 26
JS=SHIFT(IK(K),N6).AND..NOT.MASK(N3) CONVRT 27
JKH=JKH.OR.JS CONVRT 28

C PRINT 22, JKH,JKH CONVRT 29
22 FORMAT(2X,022,A10) CONVRT 30

30 20 CONTINUE CONVRT 31
RETURN CONVRT 32

2 IJ(1) = JK/100 CONVRT 33
ISUM = IJ(1> * 100 CONVRT 34
IJ(2) = (JK - ISUM) / 10 CONVRT 35

35 TSUM = ISUM ♦ IJ(2) * 10 CONVRT 36
IJ(3> = JK - ISUM CONVRT 37
GO TO 5 CONVRT 38

30 FORMAT( 10A1) CONVRT 39
40 FORMAT( 5X,AID) CONVRT 40

40 3 CONTINUE CONVRT 41
IJU) = JK/1000 CONVRT 42
ISUM* IJ<1) *1000 CONVRT 43
JK=JK-ISUM CONVRT 44
IJ(2) = JK/100 CONVRT 45

45 ISUM = IJ(2) • 100 CONVRT 46
IJ(3) = (JK - ISUM) / 10 CONVRT 47
ISUM = ISUM ♦ IJ(3) * 10 CONVRT 48
IJ(4) = JK - ISUM CONVRT 49
GO TO 5 CONVRT 50

50 25 DO 35 K=1,9 CONVRT 51
IF(JK.EO.K) GO TO 36 CONVRT 52

35 CONTINUE CONVRT 53
K= 0 CONVRT 54
JKH=IH(1) CONVRT 55

55 RETURN CONVRT 56
36 JKH=IH(K*1) CONVRT 57

RETURN CONVRT 58

PAGE 1
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SUBROUTINE CONVRT 76/7* OR7=l fTN 4.6*414 02/07/79 13.14.21S PAGE

31 PRINT 32
32 FORNATI36M0 * ARGUMENT TOO LARGE FOR CONVRT * 

' RETURN
END

CONVRT
CONVRT
CONVRT
CONVRT

59
60 
61 
62

CARO NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

12 1 AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.

SYMBOLIC REFERENCE MAP (R=?>

ENTRY POINTS DEF LINE REFERENCES
3 CONVRT i 31 55 57 60

VARIABLES SN TYPE RELOCATION
176 1M INTEGER ARRAY REFS 4 24 54 56 DEFINED 5
171 IJ INTEGER ARRAY REFS 4 14 22 25 33 35 42

45 47 DEFINED 13 15 24 32 34
36 41 44 46 4B

210 IX INTEGER ARRAY REFS 4 26 DEFINED 25
161 ISUM INTEGER REFS 15 34 35 36 43 46 47

4B DEFINED 14 33 35 42 45 47
0 JK INTEGER F.P. REFS 8 13 15 32 34 36 41

43 44 46 48 51 DEFINED 1 43
• JKH INTEGER F.P. REFS 27 DEFINED 1 6 27 54 56

157 JL INTEGER REFS 9 10 11 12 DEFINED B
160 JN INTEGER REFS 16 DEFINED 10
170 JS INTEGER REFS 27 DEFINED 26
162 K INTEGER REFS 17 22 24 2*25 26 51 56

DEFINED 16 50 S3
156 K1 • INTEGER DEFINED 7
166 NO INTEGER REFS 22 DEFINED 20
167 NSAVE INTEGER REFS 24 DEFINED 21
165 N1 INTEGER REFS 20 21 DEFINED 19
16A N3 INTEGER REFS 26 DEFINED 18
163 N6 INTEGER REFS IB 26 DEEINED 17

FILE NANES NODE
OUTPUT FMT NRITES 56

EXTERNALS TYPE ARGS REFERENCES
ALOGIO REAL 1 LIBRARY B

INLINE FUNCTIONS TYPE ARGS OEF LINE REFERENCES
FLOAT REAL 1 INTRIN B
MASK NO TYPE 1 INTRIN 25 26
SHIFT NO TYPE 2 INTRIN 26
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SUBROUTINE CONVRT 76/7b OPT=l f TN 4.5*414 02/07/79 13.14.21S

STATEMENT LABELS OEF LINE REFERENCES
36 1 13 12
72 2 32 12

103 3 40 12
43 5 16 37 49

0 10 23 19
57 15 24 22

0 20 30 16
135 22 FMT NO REFS 29
117 25 50 9
140 30 FMT NO REFS 38
132 31 58 11
147 32 FMT 59 58

0 35 52 50
127 36 56 51
142 40 FMT NO REFS 39

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES
44 20 • K 16 30 26B NOT INNER
SO 10 * N1 19 23 78 INSTACK EXITS

120 35 * K 50 52 4B INSTACK EXITS

STATISTICS
PROGRAM LENGTH 221B 145

PAGE 3
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Appendix 4.2H

TRANSIENT CONVERSION CONSTANT FILES

4.2H-1





CftL 246

1 00= 6 13 14 2T 22 30 31
110= 5 5 6 10 28 40
120= 8 43 8 9 23 24 33 27 38
130= 1 11
140= 4 1 2 26 29
150= 2 4 3
160= 1 12
170= 9 15 16 17 18 19 20 34 35
180* 1 6 8 9
190* 15.596 15.124 14.416 16.446 16.000 
200* 50.000 49.856 15.906 15.990 15.800 50.
210= -0.000
220* 00.330 00.000 03.000 00.300
230* 00.000 00.000 00.300 00.000
240* 00.000
250* -.11Z002E*05 .76253BE+34 .193547E-02
260* .OOOOOOE + OO •000000E 400 .426678F+04
270* .1102876*05 .8381996*04 -.301785F-02
280* .0000006*00 .OOOOOOE+OO .1920726*04
290* -.2103276+00 .030000E+00 .3491576+01
300* .OOOOOOE+OO .OOOOOOE+OO .166766E+01
310= —»132264E+00 .000030E+00 .3397406+01
320* •OOOOOOE+OO .0000006*00 .1474536+01
330* .6000006*01 -.2889556+00 .2315086+02
340* .0000006+00 .0000006+00 .2126296+00
350* .6000006+01 .1198676+00 .2336096+02
360* .0000006+00 .0000006+00 .2117146+00
370* -.9750006+01 .9289536-01 .3131646+01
380= .2760946-04 .1000006+01 .1123536+00
390* -.9750006*01 .2574866-01 .4992356+01
400* .1512356-04 .1000006*01 .8951816-01
410* .0000006*00 .1080536*00 .3959596*00
420* .3971896-06 .1000006*01 .2455816-01
430= .0000006*00 -.9100856*00 .2386856*02
440* .0000006*00 .0000006*00 .2816176*01
450* .0000006*00 .1194166*03 -.5000006*00
460* .0000006*00 .0000006*00 .lazsooE^oi
470* .0000006*00 .1000006*03 .0000006*00
480* .0000006*00 .0000006+00 .5000006+01
490= .0000006+00 .0000006+00 .0000006+00
500= .0000006+00 .0000006+00 .2000006+01
510= .0000006+00 .000000^+00 .0000006+00
520= .0000006+00 .0000005+00 .2000006+01
530= .3232116+03 -.7060466+02 -.113214F+02
540= .0000006+00 .0000006+00 .6200006-02

.0000006+00 

.0000006+00 

.0000006 + 00 

.0000006+00 

.2677666-02 

.1199186-02 

-.1038166-04 

.1717066-04 

-.8226486-04 

-.5966236-02 

.0000006+03 

.1300006+01 

.0300006+03 

.0000006+00 

.1147575+02

426001



550=
560=
570=
580=
590=
600=
610=
620=
630=
640*
650=
660=
670=
680=
690*
700=
710=
720*
730*
740=
750=
760*
770*
780=
790-
800=
810=
820=
830*
840*
850=
860=
870=
880*
890*
900*
910*
920*
930*
940*
950=
960=
970=
980=
990=

1000=

• 2291B9E+03 -.505t>77E*D2 .123619E + 01
.000000=*00 .0000005+03 .600030E-02

.76196B5+03 -.159263F*03 251696E«-02
.000000?*00 .OOOOOOPaOO .2110305-0'

.2763785+03 -.6086505*02 -.4088105+00 
.0000005+00 .0000005+00 .1360005-01

.2706345*03 -.5922125+02 -.9406615+01 
.9030005+00 .0000005+00 .5300005-02

.8439555+03 -.1745895+03 -.3199225+02 
.0000005+00 .0000005+00 .1440005-01

.O30003c+D0 .030P30c+3r .300000B+00
.0000005+00 .0000005+00 .2000305+01

•0300005+00 .0000005+00 .0000005+00
.0000005+00 .0000905+00 .2000005+01

.1260005+03 -.4628615-03 .3945175-01
.4838715-06 .1000005+01 .1250545-02

.0000005+00 -.5807475-02 .1569415+00
.1321335-05 .1000005+01 .7663035-02

.1260005+03 -.2646915-02 .1540235+00
.0000005+00 .0000005+00 .0000005+00

.1184075+05 .1154395+05 -.1075585-02
.0000005+00 .0000005+00 .3886475+04

-.9750005+01 -.4521365+00 .3139695*01
.0000005+00 .1000005+01 .7077395+00

•5300005+31 -.1710525-01 .234816*+02
.0000005*00 .0000005+00 .5219665+01

-.2082235+05 .1681045+05 .0000005*00
.0000005*00 .0000005+00 .0000005+00

.0000005+00 .0000005+00 ,0000005+00
•0000005+00 .0000005+00 .2000005+01

.0000005+00 .0000905*00 .0000005+00
.0000005*00 .0030005*00 .2000005*01

.7812505+00 .0000305+00 .0000005+00
•OOOOOOE+OO .0000005+00 .2000005*01

.0000005+00 -.5403945-01 .4182705+00
.5075735-05 .1000005+01 .1388465+01

.9544055+02 -.3047175+02 .2580265+02
.0000005+ 00 . 0000005+00 .3740005-01

.1396755+03 -.3523815+02 .1921945*02
•0000005*00 .0000005*00 .1150905-01

.1937815+03 -.4705855+02 .7177795*01
.0000005*00 .0000005*00 .’410005-01

-.9750005+01 -.4521365+00 .3139695+01
.0000005+00 .1000005+01 .7077395*00

.0000005*00 -.7410565-02 .3931875*00
•3551835-05 .1000005*01 .0000005*00

.923197=*01 

.2219865*02 

.12 02365*02 

• 88 3336 E+01 

.2' 51785+02 

.00 7000=+ 00 

.0000005 * 00 

.2114695-08 

-.4400035-05 

.2767245-05 

.0000005+00 

.OOOOOOE+OO 

.1758725-03 

.0000005+ 00 

.0000005+09 

.0000005*00 

.0000005+03 

.6176305-05 

0.

0.

0.

.0000005+00

-.5329045-05

426002



CAL 252

100= 6 13 14 21 22 30 31
110= 5 5 6 10 28 40
120= 8 40 8 9 23 24 33 27 38
130= 1 11
'40= 4 1 2 26 29
150= 2 4 3
160= 1 12
170= 9 1 5 16 } 7 18 19 20 34 35
180= 1 6 B 9 10 11
190= 15.456 15.360 14.977 15.912 16.000

50.000 49.861 15.898 16.014 15.748 50. 
-0.030
00.000 00.000 00.000 00.000 
00.000 00.000 00.000 00.000 
00.030
-.112002E+05 .762538E+04 .193547E-02

•000000E+0D .OOOOOOE+OO .426678E+04
.113287E+05 .838199F+04 -.301785E-02

.000030E+00 .OOOOOOE+OO .192072E+04
-.210327E+00 .OOOOOOE+OO .349157E+01 

•OOOOOOE+OO .OOOOOOE+OO .166766E+01
-.1D2264E+00 .OOOOOOE+OO .3397405+01 

.0000005+00 .OOOOOOE+OO .147453E+01
•630000E+01 -.288955E+00 .231508E+02

.OOOOOOE+OO .OOOOOOE+OO .212629E+00
.SOOOOOE +01 .119867E +00 .233609E+02

.OOOOOOE+OO .OOOOOOE+OO .211714E+00
-.975000E+01 •928953E-01 .3131646+01

.276094E—04 .103000E+01 .112353E+00
-.975000E+01 .257486E—01 .499235E+01

•151235E—04 .100000E+01 .895181E-01
.OOOOOOE+OO .1380535+00 .395959E+00

•3971B9E-06 .100000E+01 .245581E-01
.0300005+30 —.9100855+00 .2386855+02

.OOOOOOE+OO .OOOOOOE+OO .281617E+01
.030000E+00 •119416E+03 -.5000005+00

.0000005+00 .0000005+03 .122530E+01
.0300005+00 .100000E+03 .OOOOOOE+OO

.0000005+00 .000000E+03 .5000005+01
490= .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO
500= •OOOOOOE+OO .OOOOOOE+OO .2000005+01
510= .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO
520= .OOOOOOE+OO .000003E+00 .200000E+01
530= .328211E + 03 -.706046E+02 -.113214E+02
540= .0000305+00 .000000E+09 .620000E-02

200=
210=
220=
230=
240=
250=
260=
270=
280=
290=
300=
310=
320=
330=
340=
350=
360=
370=
380=
390=
400*
410=
420=
430=
440=
453=
460=
470=
480=

.0000006+03 

.OOOOOOE+OO 

•OOOOOOE+OO 

.0000005+00 

•267766E-02 

.119918E-02 

—. 103816E— OA 

.171706E-04 

-.8226486-04 

-.5966235-02 

.OOOOOOE+OO 

. 100000E + 01 

.0000006+00 

.OOOOOOE+OO 

.114757E+02

426003



923197E+01550=
560=
5Ttt=
580=
590=
600=
610=

620=
630=
660=
650=
660=
670=

680=
690=
700=
710*

720=
730=
760=

750=
760=

770=
780=

790=

800=
810*
820=
830=
860=
850=
860=
870=
880=
890=
900=
910=
920=
930=
960=

950=
960=
970*

980=
990=

1000=

.729189E + 03 -.505£7T£+0? .T23e>19E+01 
•000000r600 .OOOOOOE+OO .60000OE—02

•7S19&BE+D3 -.T59263E603 -.251696E+02 
.OOOOOOE+OO .OOOOOOE+OO .211000E-C1

.276378E+03 -.608650E+02 -.60B810F+00 
. OOOOOOE+OO .OOOOOOE+OO ."'36000E-D1

.270636E+03 -.592212E+02 96D661E+01
•ODOOOOr+OO .OOOOOOE+OO .530030E-02

.860955E+03 -.176589E+03 -.319922E+02 
•OOOOOOE+OO .000003E+00 .166000E-01

.OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 
•OOODOOE+OO .OOOOOOE+OO .200000E+01

.OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 
.OOOOOOE+OO .OOOOOOE+OO .200000E+01

.125000E+03 —.662861E—03 .396517E-01
.483871E—06 .10D000E+01 .125056E-02

.OOOOOOE+OO -.580767E-02 .156961E+00
.7323 33E— 05 .100000E+01 .766303E-02

.1260D0E+03 -.266691E-02 .156D23E+00
. OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO

.118407E+05 •115639E+05 -.10755BE-02
.OOOOOOE+OO .OOOOOOE+OO .38B667E+06

—. 97500M+01 -.652136E+00 .313969E+01
.OOODOOE+OO .10D000E+D1 .70T739E+00

.60000DE+01 —.171052E—01 .236816E+02
.OOOOOOE+OO .OOOOOOE+OO .521966E+ 01 

-.208223E+05 .16B106E+05 O.
.OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO

.OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 
.OOOOOOE+OO .0000006+00 .200000 E+01

.0000006+00 .0000006+00 .0000006+00 
.0000006+00 .OOOOOOE+OO .200000E+01

.7812506+00 .OOOOOOE+OO .0000006+00 
•0000306+00 .OOOOOOE+OO .2000006+01

.OOOOOOE+OO -.540396£—01 .618270E+00
.507573E—05 .lOODOOE+Ol .1388666+01

.956*056+02 -.3067176+02 .2580266+02
.0000006+00 .0000006+00 .376000E-01

.1396756+03 -.3523816+02 .1921966+02
.OOOOOOE+OO .0000006+00 .11500DE-01

•133781E+03 —.4705B5E+02 .717779E+01
.0000006+00 .0000006+00 .161000E-01

-.9750D0E+01 —.452136E+00 .313969E+01
.0000006+00 .1000006+01 .7077396+00

.0000006+00 —.761056E—02 .393187E+00
.355183E—05 .1000006+01 .0000006+00

. 221986 E+ 02 

• 12 0236E+ 02 

. B83336E+ 01 

.215178 F + 0? 

.0000006+00 

.0000006+00 

.2116696-03 

-.6600036- 06 

.276726E-05 

.0000006+09 

.OOOOOOE+OO 

•1758T2E—03 

.000000=+00 

.0000006+00 

.OOOOOOE+OO 

•OOOOOOE+OO 

^17B30E-05 

0.

0.

0.

•0000006+00 

-»532906E-05

426004



CAL *75

100= 6 13 14 21 22 30 31
110= 5 5 6 1 0 28 40
120= 8 7 8 9 23 24 33 27 38
130= 1 11
140= 3 1 2 26 40
150= 2 4 3
160* 1 12
170= 9 15 16 17 18 19 20 34 35
180= 1 6 8 9 10 11
190= 15.381 16.029 14.404 16.051 16.000 
200= 50.286 49.805 15.889 15.987 15.508 50.
210= -0.000
220= 00.000 00.000 0.000 00.000
230= 0.018 0.020 00.000 00.000
240= 00.000
250* -.112002E*05 ,76253BE*04 .193547E-02
260= •OOOOOOE+OO .OOOOOOE+OO .426678E+04
270= .1102875*05 .838199E+04 -.301T85E-02
280= .0000005+00 .0000005+00 .192072E+04
290= -.210327E+00 .OOOOOOE+OO .349157E+01
300= .OOOOOOE+OO .OOOOOOE+OO .166766E+01
310= -.1022645+00 .OOOOOOE+OO .339740E+01
320* .OOOOOOE+OO .OOOOOOE+OO .147453E+01
330= .SOOOOOE+01 -.2889555+00 .231508E+02
340= .OOOOOOE+OO .OOOOOOE+OO .212629E+00
350= .SOOOOOE+Ol -.587139E-01 .233839E+02
360= .OOOOOOE+OO .OOOOOOE+OO .200538E+00
370= -.975000E+01 .301437E-01 .124863E+02
380= .314705E-05 .100000E+01 .112353E+00
390= -.975000E+01 .2574B6E-01 .499235E+01
400= .151235E-04 .1000005+01 .895181E-01
410= .OOOOOOE+OO .108053E+00 .395959E+00
420= .397189E-06 .100000E+01 .245581E-01
430= .OOOOOOE+OO -.910085E+00 .23B685E+02
440= .OOOOOOE+OO .OOOOOOE+OO .281617E+01
450= .0000005+00 .119416E+03 -.500000E+00
460= .OOOOOOE+OO .OOOOOOE+OO .122500E+01
470= .0000005+00 .100000E+03 .OOOOOOE+OO
480= .OOOOOOE+OO .OOOOOOE+OO .500000E+01
490= .OOOOOOE+OO .0000005+00 .0000005+00
500= .OOOOOOE+OO .OOOOOOE+OO .200030E+01
510= .OOOOOOE+OO .OOOOOOE+CO .OOOOOOE+OO
520= .0000005+00 .0000005+00 .200000E+01
530= .328211E+03 -.706046E+02 -.113214E+02
540= .OOOOOOE+OO .0000005+00 .620000E-02

.OOOOOOE+OO 

.OOOOOOE+OO 

.0000005+00 

.OOOOOOE+OO 

•267766E-02 

•136798E-02 

-. 275905E— 04 

•171706E-04 

-.822648E-04 

-.5966236-02 

.0000005+00 

. 100000E+ 01 

.000000c+00 

.OOOOOOE+OO 

•114757E+02

426005



9231975+0?5,;ra=
5S0*
570=
5BO=
590=
600=
610=
620=
630=
640=
650=
660=
670=
6B0=
690=
700=
710=
720=
730=
740=
750=
760=
770=
780=
790=
800=
810=
820=
630*
840=
850=
860=
870=
880=
890=
900=
910=
920=
930=
940=
950=
960=
970=
980=
990=

1000=
1310=
1020=

.2291B9E+03 505877L+92 .123£19E+01 .
•ODD030E+00 ,003003E*00 .600030E-02

.76196BE+03 -.159263E*03 -.Z51696E+02 .2219B6E+02
.0D000DE+00 .OOOOOOE+OO .211000E-01

.276373E+03 -.60665DE+02 -.40Bfll0E+3D .'’702361:+02
.nopn-)0r+00 . OOOOaOE+OO .136D90F-01

.270634E+03 -.592212E+02 -.940661E+01 .8833365+01
•OOOOOOE+OO .OOOOOOE+OO .5300005-02

.340955E+03 -.174599E+33 -.3199226+02 .21517BE+02
.OOOOOOE+OO .OOOOOOE+OO .1440006-01

.0000006+00 .0000006+00 .0000006+00 .0000006+03
.0000006+00 .0000006+00 .2000006+01 

.0000006+00 .0000006+00 .0000006+00 .0000006+00 
.0000006+00 .OOOOOOE+OO .2000006+01

.682000E+D2 -.462861E-03 .3945176-01 .2114696-08
.4838716-06 -.1000006+01 .1250546-02

.0000006+00 -.5807476-02 .1569416*00 -.4400036-06
.1321336-05 .1000006*01 .7663036-02

.1250006+03 -.2646916-02 .1540236+00 .2767246-05
.0000006+00 .0000006+00 .0000006+00

.1184076+05 .1154396+05 -.10755B6-D2 .0000006+00
.0000006+00 .0000006+00 .3886476+04

-.9750006+01 -.6897056-01 .4793376+01 -.7974136-04
.4913126-04 .1000006+01 .4848886+00

.6000006+01 -.1710526-01 .2348166+02 .1758726-03
.0000006+00 .0000036+00 .1114296+00

.0000006*00 .1713996+00 .2323786+02 .3330776-02
.OOOOOOE+OO .0000006+03 .0000006+00

.0300006+00 .0000006+00 .0000006+00 .0000006+00
.0000006+00 .0000006+00 .2000006+01

.0330006+00 .0000006+00 .0000006+00 .0000006+00
.0000005+00 .0000006+00 .2000006+01

.7312506+00 .0000006+00 .0000006+00 .0000006+00
.0000005+00 .0000006+00 .2000306+01

.0300006+00 -.5403946-01 .4182706+00 .8178306-05
.5075736-05 .1000006+01 .3388466+01

.9544056+02 -.3047176+02 .2580266+02 0.
.0000006+00 .0093306+00 .3740006-01

.1396756+03 -.3523816+02 .1921946+02 0.
.0000906+00 .0003006+00 .1150006-01

.1937816+03 -.4705856*02 .7177796+01 0.
.0000006+00 .3000006+00 .1410006-01

-.9750006+01 -.5897056-01 .4793376+01 -.7974136-04
.4913126-04 .1000006+01 .7077396+00

.3300006+00 -.7410566-02 .3931876+00 -.5329045-05
.3551835-05 .1000006+01 .0000006+00

-.3930006+00 .9964706+00 -.1113006+0.1 .1001306+01
O. 0. 0.

426006



CAL 497

100* 6 13 14 40 22 30 31
HO- 5 5 6 40 28 40
12 0* 8 7 8 9 23 24 33 27 40
130* 1 11
140* 3 1 2 26 40
150* 2 4 3
160* 1 12
170* 9 15 16 17 18 19 20 34 10 21
180* 1 6 8 9 10 11
190- 15.347 15.976 16.003 16.015 16.000
230* 50.259 49.813 15.891 15.983 15.496 50.
210* -0.000
220* 00.000 00.000 0.000 00.000
230* 0.0.31 0.000 0.000 0.000
240- 00.000
250* -.1120D2E+05 .7b253BE»04 .193547E-02
260* •0000005+00 .OOOOOOE+OO .482677E+04
270* .1102B7E+05 .838199E*04 -.301785E-02
280* .OOOOOOE^OO .OOOOOOE^OO .652947E+04
290* •199339E+01 .000000E400 .312088E+01
300* .000000E400 .OOOOODE*00 .266211E+01
310* .18B269E>01 .000030E»00 .315384E401
320* .OOOODOE*00 .OOOOOOE+OO .271213E+01
330* . 630000E *01 -.288955E+00 . 231508E-»02
340* •OOOOOOE+OO .0000008*00 .212629E*00
350* .&30000E4-01 -.5B7133E-01 .233839E*02
360* • 0000005*-00 .000000E4-00 .2 0053BE+00
370* —,975000E*01 .301437E-01 .124863E*02
380- .3147055-05 .100003E+01 .112353E*00
390* -.975000E*01 .257486E-01 .499235E*01
400* .151235E-04 .100300E+01 .8951B1E-01
410- .OOOOOOE+OO .108053E«-00 . 395959E+00
420* .397189E—06 ,100000E*01 .245581E-01
430* .111965E+03 -.283181E+02 .222152E*02
440* .OOOOOOE+OD .OOOOOOE«-O0 .115000E-01
450- .000000E«-00 .119416E+03 -.500000E400
460* .OOOOOOE«-O0 .OODOOOE«-O0 .1225005*01
470* .0300005*00 .1000005*03 .0000005*00
480* .0000005*00 .0000005*00 .5000005*01
490* .0300005*00 .0000005*00 .0000005*00
500* .0000005*00 .0000005*00 .2000005*01
510* .0000005*00 .0000005*00 .0000005*00
520* .0000005*00 .0000005*00 .2000305*01
530* .2535435+03 -.5591965*02 .1304595*01
540* .0000005+00 .0000005+00 .6200005-02

.0000005+00

.0000005+00

.0300005+00

.0000005*03

.2677665-02

.1367985-02

-.2759055-04

.1717065-04

-.8226485-04

0.

.3000005+03

.1000005*01

.0000005+00

.0000005*00

.1157745*02

426007



91 8577f:-*- 91550=
560=
570=
580=
590=
600=
610=
620=
630=
640=
650=
660=
670=
680=
690=
700=
710=
720=
730=
740=
750=
760*
770=
780=
790=
800=
810=
820=
830=
840=
850=
860=
870=
880=
890=
900=
910=
920=
930=
940=
950=
950=
970=
980=
990=

1000=
1010=
1020=

• 210253E+ 93 -.4692825*0? ,4147195*01
.0000305*00 .0003005*00 .bOOOOOE-O?

.5817775*03 -.1259685*03 -.6430615*01 
.0000305*00 .0000005*00 .2110005-01

.2497545*03 -.55^6839*02 .4232395*01
.0000005*00 .0000003+00 .1360005-01

.2034995*03 -.4546235*02 .4709995*01
.0000003+00 .0000005*00 .5300005-0?

.7122075*03-.1514675*03 -.2046225*02 
.0000005+00 .0000009*00 .1443005-01

.1796635+03 -.4344245*02 .8255395*01
.0000005+00 .0000003*00 .1410005-01

.0000005+00 .0000003+00 .0000005*00
.0000335*00 .0000005+00 .2000005+01

.6828003*02 -.4628615-03 .3945175-01
.4838715-06 -.1000005*01 .1250545-02

.0000005+00 -.5807475-0? .'>569415*00
.1321335-05 .1000005*01 .7663035-02

.1260005*03 -.2646915-02 .1540235*00
.0000005*00 .0000005*00 .0000005*00

.1134075*05 .1154395*05 -.1075585-02
.0000005*00 .0000005*00 .1755625*04

-.9750005*01 -.6897055-01 .4793375*01
• ■4913125—04 .1000035*01 .4848885*00

.6000005*01 -.1710525-01 .2348165*02
.0000005*00 .0000305*00 .1114295*00

.0000005*00 .1713995+00 .2323785*02
.0000305+00 .0000005+00 .0000005+00

.0000005+00 .0000005*00 .0000005*00
•0000005+00 .0000005+00 .2000005*01

.0000005+00 .0000005*00 .0030005+00
.0000005*00 .0000003*00 .2000005*01

.7812506*00 .0000005*00 .0003005*00
•0000003+00 .0000005+00 .2000005+01

.0900005+00 -.5403946-01 .4182705*00
.5075736-05 .7000036*01 .'1388465*01

•8159845+02 -.2501885*02 ,2670525*02
•0000005+00 .0000005*00 .3740005-01

.1119655+03 -.2831815+02 .2221525*02
•0000005*00 .0000036+00 .1150005-01

.1796635+03 -.4344245*02 .8255395*01
•0000005+00 .0000005*90 .1410005-01

-.9750005*01 -.4521365*03 .3139695*01
•0000005*00 .1000005*01 .7077396*00

.0300005*00 -.7410566-02 .3931875+00
.3551835-05 .1000005*01 .0000005*00

-.9108896+00 .9951666*30 -.2620005+00
a. o. o.

.221378 <=*02 

.1223273*02 

.8973243+01 

.2160693*02

0.

.0000003*00

.2114695-08

-.4400035-06

.2767245-05

.0000003+00

-.7974135-04

.1758725-03

.3900775-02

.0000005*00

.0000003+00

.0000003+00

.6178306-05

0.

0,

0.
.0000005+00

-.5329045-05

1000206+01

426008



CAL 676

100* 6 13 14 21 40 30 31
110* 5 5 6 10 28 29
120* 8 7 8 40 23 24 33 37 38
130* 1 11
140* 4 1 2 26 27
150= 4 4 3 9 22
160- 1 12
170- 9 15 16 17 18 19 20 34 35 36
180* 1 6 8 9 10 11
190* 15.064 15.852 14.406 16.061 15.064
200* 50.317 *9.770 16.000 16.013 15.654 50.
210* -0.000
220* 00.300 00.000 0.000 00.000
230* 0.001 0.000 0.000 0.000
240* 00.000
250* -.112002E»05 ,762538E*04 .193547E-02
260* .000000=*00 .OOOOOOE+OO .140416E+04
270* .110287E405 .838199E*04 -.301785E-02
280= .900000£»00 .OOOOOOE+PO .147096E404
290* .OOOOOOE+OO .000030E*00 .584328E+01
300* .000000'400 .0000006+00 .8328516+01
310* .OOOOOOE+OO .OOOOOOE+OO .4937826+01
320* .OOOOOOE+OO .0000006+03 .2311446+01
330* .6000006+01 -.238955E+00 .231508E+02
340* .OOOOOOE+OO .OOOOOOE+OO .75965TE-01
350* .6000006+01 -,537t33E-01 .2338396+02
360* .OOOOOOE+OO .0000006+00 .6037056-01
370* —.975000E+01 .301437c-01 .1248636+02
380* .3147056-05 .1000006+01 .417339E+00
390= -.975000E+01 .2574866-01 .499235E+01
400= .1512356-04 .lOODOOE+Ol .8951816-01
410* .0000006+00 .0000006+00 .467682E+01
420* .0000006+00 .0000006+00 .1524506+01
430* •0000006+00 -.9100856+00 .23B6B5E+02
440* .0000006+00 .0000006+00 .2816176+01
450* .OOOOOOE+OO. .119416E+03 -.8800006+00
460* .OOOOOOE+OO .OOOOOOE+OO .350333E+01
470* .OOOOOOE+OO .1000006+03 .0000006+00
480* .OOOOOOE+OO .OOOOOOE+OO .5000006+01
490* .0000006+00 .0000006+00 .0000006+00
500= .0000006+00 .0000006+00 .2000006+01
510* .0000006+00 .0000006+00 .0000006+00
520* .0000006+00 .0000006+00 .2000006+01
530* .3081346+03 -.6731866+02 -.5544416+01
540= .0000006+00 .0000006+00 .6200006-02

.OOOOOOE+OO 

.OOOOOOE+OO 

•OOOOOOE+OO 

.OOOOOOE+OO 

.267766E-02 

.136798E-02 

-.2759056- 04 

.1717066-04 

.0000006+00 

—.596623E—02 

•OOOOOOE+OO 

.1000006+01 

.0000006+00 

.OOOOOOE+00 

.1163606+02

426009



9214Z*?+D1550=
560=
570=
580=
590=
600=
610=
620=
630=
660=
650=
660=
670*
660=
690=
700=
710=
720*
730=
760=
750=
760*
770=
780=
790=
800=
810=
820=
830=
860=
851*=
860=
870=
880=
890=
900=
910=
920=
930=
960*
950=
960=
970=
980=
990=

1000=
1010=
1020=

.2677925*03 -.56655P?*0? -,30°561f+01 
.0000309*00 4,0000005*00 .600000C-02

.639711E*03 -.1363965*03 -.103600E+D2 
.0000335*00 .0000305*00 .7110005-01

.3376765*03 -.7335665+02 -.1018265+02 
.0000305*00 .0900005*00 .1360005-01

.5261635*02 -.13916-« 5*02 .3396105*02
.0000305*00 .0000005+00 .5300005-02

.1396355+03 -.367*295+02 .6630065+02
.0000005*00 .0000005+00 .1660005-01

.0000005*00 .3000005+00 .0000005+00
.0000305+00 .0000005+00 .2000005+01

.0300005+00 .0000005+00 .6552595*01
.0000005+00 .0000005+03 .6066325+01

•6828005+02 -.6628615-03 .3965175-01
.6838715-06 -.1000005*01 .1250565-02

.0000005+00 -.5807675-02 .1569615*00
.1321335-05 .1000005+01 .0187725+00

.1260005+03 -.2666915-02 .1560235+00
.0000005+00 .0000005+00 .0000005+00

.1186075*05 .1156395*05 -.1075585-0?
•0000005+00 .0000005+00 .1659255+06

-.3913715*06 .1082235+05 -.9073525-06
.0000005+00 .0000005+00 .2699215+06

.6000005+01 -.1710525-01 .2368165+02
.0000005+00 .0000005*00 .1116295+00

.0000005+00 .1713995+00 .2323785+02
•0000005+00 .0000005+00 .3308805+00

.0000005+00 .0000005+00 .0000005+00
.0000305+00 .0000005+00 .2000005+01

.0000005+00 .9000005+00 .0000005+00
•0000305+00 .0000005+00 .2000005+01

.1566675+01 .0000005+00 .0000005+00
.0000005+00 .0000005+00 .2000005+01

.0300005+00 -.5603965-01 .6182705+00
.5075735-05 .1000005+01 .1388665+01

.1309365+03 -.3169835+02 .2639195+02
.0000005*00 .0000005*00 .3760305-01

.1262375+03 -.3229735+02 .1918625+02
•0000005+00 .0000005+00 .1150305-01

.1853195+03 -.6663595+02 .6076995+01
.0000305+00 .0003035+00 .1610005-01

-.9750095+01 -.5897055-01 .6793375+01
.6913125-06 .1000005+01 .2130385+00

.0000005+00 -.761056*—02 .3931875+00
.3551835-05 .1000005+01 .0000005+00

.5300005+00 .9973705+00 -.3000005-01
O. 0. 0.

.2196215+02 

.1171065*02 

.35o297F*01 

.2008555*02 

.0000005*00 

.0000005*00 

.2116695-08 

-.6600035-06 

.2767265-05 

.0000005+00 

• 000000**00 

.1758725-03 

.3800775-02 

.0000005+03 

.0000005+00 

.0000005+00 

.6178305-05 

0.

0.

0.
-.7976135-06

-.5329065-05

.9991605+00

426010



CAL 70’.

100= 6 13 14 21 40 30 31
110= 5 5 6 10 28 29
120= 8 7 8 40 23 24 33 37 38
130= 1 11
140= 4 1 2 26 27
150= 4 4 3 9 40
160= 1 12
170= . 9 15 16 17 18 19 20 34 35
180= 1 6 8 9 10 11
190= 15.088 15.809 14.408 15.999 14.846 
200= 50.323 W.790 16.000 16.005 15.543 50.
210= -0.000
220= 00.000 00.000 0.000 00.000
230= 0.001 0.000 0.000 0.000
240= 00.000
250= —. 112002E*05 .762538E*04 ,193547':-02
260= .000000;►00 .OOOOOOE+OO .128613E+04
270= .113287E+05 .838199E+04 -.301785E-02
280= .0000005 + 00 .OOOOOOE+OO .217978E+04
290= .000000=+00 .OOOOOOE+OO .584328E+01
300= .OOOOOOE+OO .OOOOOOE+OO .109053E+02
310= .OOOOOOE+OO .OOOOOOE+OO .493782E+01
320= .OOOOOOE+OO .OOOOOOE+OO .174974E+01
330= •600000E +01 -.288955E+00 .231508E+02
340= .OOOOOOE+OO .OOOOOOE+OO .759657E-01
350= •600000E+01 -.587139E-01 .233839E+02
360= .OOOOOOE+OO .OOOOOOE+OO .603705E-01
370* -.975 OOOE+01 .301437E-01 .124863E+02
380= .314705E-05 .100000E+01 .417339E+00
390= -.975000E+01 .257486E-01 .499235E+01
400= .151235E-04 .lOOOOOE+O’ .895181E-01
410= .OOOOOOE+OO .OOOOOOE+OO .467682E+01
420= .0000005+00 .OOOOOOE+OO .819164E+00
430= .OOOOOOE+OO -.148083E+01 .240031E+02
440= .OOOOOOE+OO .OOOOOOE+OO .281617E+01
450= .OOOOOOE+OO .119416E+03 -.900000E+00
460= .OOOOOOE+OO .OOOOOOE+OO .350333E+01
470= .OOOOOOE+OO .100000E+03 .OOOOOOE+OO
480= .OOOOOOE+OO .OOOOOOE+OO .500000E+01
490= .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO
500= .OOOOOOE+OO .OOOOOOE+OO .200000E+01
510= .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO
520= .OOOOOOE+OO .OOOOOOE+OO .2000005+01
530= .276579E + 03 -.611072F + 02 .974590E+00
540= .000000c+00 .000000c+00 .620000E-02

.OOOOOOE+OO 

•OOOOOOE+OO 

.OOOOOOE+OO 

.OOOOOOE+OO 

.267766E-02 

•136798E-02 

— .27 5905E-04 

•171706E-04 

.OOOOOOE+OO 

—.272187E-02 

.OOOOOOE+OO 

.1OOOOOE+Ol 

.OOOOOOE+OO 

.OOOOOOE+OO 

• 123829E+ 02

426011



550=
560=
570=
580=
550=
600=
610=
620=
630=
640=
650=
660=
673=
680=
690=
700=
710=
720=
730=
■740=
750=
760=
770*
780=
790=
BOO*
810=
820*
830=
840*
850=
860=
870=
880=
890=
900=
910=
920=
930=
940*
950=
960=
970=
980*
990=

1000=
1010*
1020=

•242558E+03 5349Rlr*02 -.259341E+D1
• 0000305+00 .00009(F-*-00 .6300DOF-02

»680234E*03 -.143806I>03 -.130946E+02 
»OODDOOE*DO ,0000035*00 •211000E-01

.3165095*03 -.6925395+02 -.6812815+01 
.0000005*00 .0000005*00 .1360005-01

.5243335*02 -.1384275+02 .3447465+02
.0000305+00 .0000005+00 .5300005-02

.9293395*02 -.2491145+02 .4774345*02
.0000005*00 .0000005*00 .1440005-01

.3330005+00 .0300005*00 .0000005+00
.0000305*00 .0000035*00 .2000005*01

.0330005*00 •0900305*00 .4552595*01
.0000305+00 .000000c*00 .4046325*01

.6828005+02 -.4628615-03 .3945175-01
.4838715-06 -.1030035*01 .1250545-02

.0300005*00 -.5807475-02 .1569415*00
.1321335-05 .1000005*01 .0187725+00

.1260005*03 -.2645915-02 .1540235*00
.0000005+00 .0000005+00 .0000005*00

.1134075*05 .1154395*05 -.1075585-02
.0000005*00 .0000005+00 .1008695*04

-.3813715+04 .1082235*05 -.9073525-04
•OOOOOOE+OO .0000005*03 .2989445*04

.6000005*01 —• 1710525—01 .2348165*02 
.0000005+00 .0000035*00 .1114295*00

.0000005*30 .1713995+00 .2323785*02
.0000005*00 .0000005*00 .3308805*00

.0000005+00 .0000005+00 .0000005*00
•0000005*00 .0000005+00 .2000005*01

.0300005+90 .0000005+00 .0000005*00
.0300095*00 .0000005*00 .2000006+01

.1546675*01 .1546575*01 .1546675*01
.0000005*00 .3000005+00 .2000005*01

.0300005*30 -.5403945-01 .4182705*00
.5075735-05 .1000006*01 .1388465*01

.8697685+02 -.2806075*02 .2738445*02
.0000005*00 .0000005*00 .3740305-01

.1479385*03 -.3763895*02 .1639245*02
.0000005+00 .0000005*00 .1150905-01

.1995705*03 -.4784815*02 .4453195*01
.0000305*00 .0000005+00 .1410005-01

-.9750006*01 -.6897355-01 .4793375+01
.4913125-04 .1000035*01 .2130385*00

.0300005+00 -.7410565-02 .3931875*00
.3551835-05 .1000033*01 .0000005*00

-.1555003*01 .1005735*01 -.1390005*00
0. 0.

.9342275*01 

.2220565* IE 

.1187316*02 

.3548775+01 

.1423405+02 

.0000005*00 

.0000005*00 

.2114695-08 

-.4400035-06 

.2767245-05 

.0000005+00 

.0000005+00 

.1758725-03 

.3800776-02 

.0000005*03 

.0000005*03 

.1546675+01 

.6178305-JK 

0.

0.

0.
-.7974135-04

-.5329045-05

.9997555*00
0.

426012



CAL 846

100= 6 13 14 21 40 30 31
110= 5 5 6 40 28 29
120= e 7 8 40 23 24 33 38 37
130= i 11
140= 4 1 2 26 27
150= 4 4 3 9 22
160= 1 12
170= 9 15 16 17 18 19 20 34 35 36
180= 1 6 8 9 10 11
190= 14.803 :L6.427 16.000 16 .091 14.806
200° 50.260 V9.800 16.000 16.024 15.471 49.
210= -0.000
220= 00.000 00.000 0.000 00.000
230= 0.001 0.000 0.000 0.000
240= 00.000
250= —.112002E+05 .762538E+04 .193547E-02
260= .OOOOOOE+OO .OOOOOOE+OO .113785E+04
270= •110287E+05 .838199E+04 -.301785E-02
280= .OOOOOOE+OO .OOOOOO^+OO .B6038BE+03
290= .OOOOOOE+OO .OOOOOOE+OO .584328E+01
300= .OOOOOOE+OO .000000c+00 .5D6682E+00
310= .OOOOOOE+OO .OOOOOOE+OO .493782E+01
320= .OOOOOOE+OO .OOOOOOE+OO .860446E+00
330= .600000E+01 -.288955E+00 .231508E+02
340= .OOOOOOE+OO .OOOOOOE+OO .759657E-01
350= .600000E+01 -.587139E-01 .233839E+02
360= .OOOOOOE+OO .OOOOOOE+OO .603705E-01
370= -.975000F+01 .33t437E-01 .124863E+02
380= .314705=-05 .100000E+01 .417339E+00
390= -.975000E+00 .257486E-01 .499235E+01
400= .151235E-04 .1OOOOOE+Ol .895181E-01
410= .OOOOOOE+OO .OOOOOOE+OO .467682E+01
420= .OOOOOOE+OO .OOOOOOE+OO .827581E+00
430= .OOOOOOE+OO -.148083E+01 .240031E+02
440= .OOOOOOE+OO .OOOOOOE+OO .281617E+01
450= .OOOOOOE+OO .119416E+03 -.870000E+00
460= .OOOOOOE+OO .OOOOOOE+OO .819800E+00
470= .OOOOOOE+OO .100000E+03 .OOOOOOE+OO
480= .OOOOOOE+OO .OOOOOOE+OO .500000E+01
490= .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO
500= .OOOOOOE+OO .OOOOOOE+OO .200000E+01
510= .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO
520= .OOOOOOE+OO .OOOOOOE+OO .200000E+01
530= .165666E+03 -.390679E+02 .230664E+02
540= .OOOOOOE+OO .OOOOOOE+OO .620030E-02

.OOOOOOE + OO 

.OOOOOOE+OO 

.OOOOOOE+OO 

.OOOOOOE+OO 

•267766E-02 

.136798E-02 

—.27 5905E-04 

• 171706E- 04 

•OOOOOOE+OO 

—.272187E-02 

.OOOOOOE+OO 

•100000E+01 

.000000c+00 

.OOOOOOE+OO 

.123829E+02

426013



9?4227E*01
560=
570=
5BO=
590=
600=
610=
620=
630=
640=
650=
660=
670=
680=
690=
700=
710=
720=
730=
740=
750=
760=
770=
780=
790=
800=
819=
820=
830=
840=
850=
860=
870=
880=
890=
900=
910=
920=
930=
940=
950=
960=
970=
980=
990=

1000=
1010=
1020=
1030=

*5»= .148247€*03 34409D€+0? .18322BF*02
.000030=+00 ."ODODOF*™ .6000306-02

.408B606+03 -.942807F+02 .2020826+02
.00003D6«-00 .000003E+00 .211D0OF-01

.183549f*03 —•427203F+02 .1892226+02
.0000006+00 .0000006+00 .1360006-01

.9611285+02 -.2357785+02 .284£)40*:+07
.0000006+00 ,0000005+00 .5300006-02

.4324156+03 -.1033235+03 .1677266+02
.0000006+00 .0000006+00 .1440006-01

.0300005+00 .0300005+00 .0000005+00
.0000006+00 .0000006+00 .2000005+01

.0000005+00 .9000005+00 .4552596+01
.0000005+00 .0030005+00 .3442886+00

.6828005*02 -.4628615-03 .3945175-01
.4838716-06 -.1000096+01 .1250545-02

.0000005+00 -.5807475-02 .1569415+09
.1321335-05 .1000005+01 .0187725+00

•1260005+03 -.2646915-02 .1540235+00
•0000005+00 .0000005+00 .0000006+00

.1184075+05 .115439^+05 -.1075585-02
•0000005+00 .0000006+03 .2498535+04

-.3813715+04 .1082235+05 -.9073526-04
•9000005+00 .0000005+00 .1559535+04

.6300005+01 -.1710525-01 .2348165+02
.9000005+00 .0000035+00 .1114295+00

.0300005+00 .1713995+00 .2323786+02
.0000905+00 .0000005+09 .3308895+00

.0000005+00 . 0000005+00 . 00000Iff* 00
.0000005+00 .0000005+00 .2000005+01

.0000005+00 .0000005+00 .0000005+00
•0000005+00 .0000005+00 .2000005+01

.154667c+01 .0000005+00 .0000005+00
.0000306+90 .0000005+09 .2000095+01

.0000005+00 -.5403945-01 .4162705+00
.5075735-05 .1000006+01 .1388465+01

.1074405+03 -.3327675+02 .2744325+02
.0000005+00 .0900006+00 .3740005-01

.1239615+03 -.3223515+02 .1948526*02
.0000905+00 .0000005+00 .1150905-01

.1764505+03 -.4354206+02 .8170195+01
•0000905+00 .9000005+00 .1410005-01

—.9750005+01 -.6897055-01 .4793375+01
.4913126-04 .1000006+01 .0000905+00

.0900005+00 -.7410566-02 .3931875+00
.3551835-05 .1000005+01 .2130385+00

-,1369006*01 .9984705+00 -.3400006+00
0. 0. 0.
O. 0 • 0.

.2220566+92 

.1X87015+02 

.3546775+ 0’ 

.142340c+02 

.OOOOOCF+OO 

.0000005+00 

.2114695-08 

-.4400036-06 

.2767245-05 

.000000c+00 

.0000005+00 

.1758726-03 

.3800776-02 

.0000005+00 

.0990005+00 

.0000005+00 

.6178305-05 

9.

0.

9.
-.7974135-04

-.5329045-05

.9992265+00

0.000 0.000

426014



CA1115S

100= 5 13 14 30 31 33
110= 5 5 6 24 28 29
120= 6 7 8 21 38 37 10
130= 1 11
140= 4 1 2 26 27
150= 4 4 3 9 22
150= 1 12
170= 9 15 16 17 18 19 20 34 35 36
180= 1 32
190= 1 6 8 9 1 0 11
200= 14.504 15.966 15.594 16.063 15.468
210=
220=
230=
240=
250=
260=

50.245 49.798 15.961 38.308 16.160 15.829 
0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.003

16.044
270=
280=

•559088E+04 .609773E+04 .919017E-03
.OOOOOOE+OO .OOOOOOE+OO .506167E+04

.OOOOOOE+OO

290=
330=

.138397E+05 .645779E+04 -.259157E-02
.OOOOOOE+OO .OOOOOOE+OO .834928E+04

.OOOOOOE+OO

310=
320=

.OOOOOOE+OO .OOOOOOE+OO .584328E+0) 
.OOOOOOE+OO .OOOOOOE+OO .302208E+01

•OOOOOOE+OO

330=
340=

■ 030000E + 00 .000000c+03 .493782E+01
.OOOOOOE+OO .OOOOOOE+OO .552455E+01

.000000c+00

350=
360=

•530000E+01 -.288955E+00 .231508E+02
0. 0. .45 OOOOE+OO

• 267766E- 02

370=
380=

•630000E+01 —.587139E-01 .233839E+02
0. 0. .900000E-01

•136798E-02

390=
400=

— .975 OOOE + Ol .301437E-01 .124863E+02
•314705E-05 .100000E+01 .307500E+00

-.27 5905 E-04

410=
420=

-•975000E+01 •257486E-0l .499235E+01
.151235E-04 .100000E+01 .075000E+00

.171706E-04

430=
440=

.OOOOOOE+OO .OOOOOOE+OO .467682E+01 
.OOOOOOE+OO .OOOOOOE+OO .587384E+01

•OOOOOOE+OO

450=
460=

.OOOOOOE+OO —.2 5 5897E—02 .547839E-01
.637735E-06 .100000E+01 .404250E-02

—.4680865-06

470=
480=

0. •119542E +03 .452000E+ 00
0. 0. .819800 E+00

0.

490=
500=

0. . 100000E + 03 0.
0. 3. .500000E+01

• 100000E + 01

510=
520=

0 • o« o«
0. 0. •200000E+01

0.

530=
540=

0. 0* 0«
0, 0. •200000E^01

0.

426015
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CAL 117?

100=
110=
120*
130=
140=
150=
160=
170=
180=
190=
200=
210=
220=
230=
240=
250=
260=
270=
280=
290=
300=
310=
320=
330=
340=
350=
360=
370=
380=
390=
400=
410=
420=
430=
440=
450=
460=
470=
480=
490=
500=
510=
520=
530=
540=

5 13 14 30 31 33
5 5 6 24 28 40
6 7 8 21 38 37 10
1 11
4 1 2 26 27
4 4 3 9 22
1 12
9 15 16 17 18 19 20 34 35 29 
1 32

1 6 3 9 10 11
14.702 15.843 15.579 15.078 16.000

50.281 49.803 15.958 38.304 16.167 15.827
0.000
0.000 0.000 0.000 0.000
0.300 0.000 0.000 0.000
0.003

16.044
.559088E+04 .609773f»04 .9190175-03

.0000005400 .OOOOOOE+OO .506167E+04
•133397E405 .645779E+04 -.2591575-02

.000000=400 .OOOOOOE+OO .834928E+04
.OOOOOOE+OO .OOOOOOE+OO .584328E+01 

.0000005+00 .0000005+00 .3022085+01
.OOOOOOE+OO .OOOOOOE+OO .4937825+01 

.0000005+00 .0000009+00 .5524555+01
.6000005+01 -.288955E+00 .2315085+02

0. 0. .450000E+00
.600000E+01 -.587139E-01 .233839E+02

0. 0. .9000005-01
-.9750005+01 .3014375-01 .1248635+02

.3147055-05 .lOOOOOE+Oi .307500E+00
-.9750005+01 .2574865-01 .4992355+01

.1512355-04 .100000E+01 .075000E+00
.0000005+00 .0000005+00 .4676825+01

.0000005+00 .0000005+00 .587384E+01
.0000005+00 -.2558975-02 .5478395-01

.6377355-06 .1000005+01 .404250E-02

0.
0.

0.
.1195425+03 .0500005+00

.8198005+00

0.
0.

0.
.1000005+03 0.

.5000005+01

0.
0.

0.
0. 0.

.2000005+01

0.
0.

0.
0. 0.

.2000005+01

.0000005+00

.oaooooc+oo

.0000005+00 

.0000005+00 

.2677665-02 

.1367985-02 

-.2759055-04 

.1717065-04 

.0000005+00 

—• 46 8086 E— 06 

0.

.1000005+01

0.

0.

426017



*>5')= 
560= 
570= 
580= 
590= 
f>00= 
610= 
620= 
630= 
640= 
650* 
660= 
670= 
680= 
690= 
700= 
710= 
72 0= 
730= 
740= 
750= 
760= 
770= 
780= 
790* 
800= 
810= 
820= 
830= 
840= 
850= 
860= 
870= 
880= 
890= 
900= 
910= 
920= 
930= 
940= 
950= 
960= 
970= 
980= 
990= 

1000= 
1010* 
1020= 
1030* 
1040=

• MllonE+Ca -.6'5^772c<-02 112&72E+02
a. 0. .j?003OF-C2

.254551E+03 -.6447966+02 592981E+0X
0. 0. .6000006-02

.609467E+03 -.13275?c+03 672461F+01
0. 0. .2110005— 01

•408235E+03 -.B95193E+02 -.175954E+02 
0. 0. .136000F—01

. 232309E+03 -,56D90Bc+02 -.30532''E+01 
0. 0. . 530000E—02

•235269E+03 -.57303EF+02 .28R542E+02
0. 0. . 144 OOOE—01

.ODOOOOE+OO —.276B42E-01 .394041E+00
. 327670E-05 .1 OOOOOE+Ol .U5000E+00

•OOOOOOE+OO .OOOOOOE+OO .455259E+01 
.OOOOOOE+OO .OOOOOOE+OO .43644BE+01 

0. 0. Q.
0. 0. .2000005+01

.600000E+01 .1617255+00 .229975E+02
•OOODOOE+OO .0000005+00 .202500E+00

.6820005+02 -.462861E-03 .394517E-01
.4838715-06 -.100030E+01 .4500ODE-01

-.1927135+04 .147514c+05 -.5195765-02
.0000005+00 .0000005+00 .884631E+04

.2472545+05 .125239E+05 -.6284465-02
.0000005+00 .OOOOOOE+OO .1025575+05

.6000005+01 -.1710525-01 .234816E+02
.OOOOOOE+OO .000000c+00 .9000005—01

.3106025+03 -.7947225+02 -.2647215+01 
.0000005+00 .0000005+00 .1410005-01

0. 0. 0.
0. 0. .2000005+01

0. 0. 0.
0. 0. .2000005+01

.1546675+01 0. 0.
0. 0. 0.

.0000005+00 .0000005+00 .0000005+00
.0000005+00 .0000005+00 .2000005+01

.9445515+02 -.3000915+02 .2637465+02
0. 0. .3740005-01

.1366475+03 -.3552735+02 .1805325+02
.0000005+00 .0000005+00 .1150005-01

.1292795-01 .4583735+02 .0000005+00
0. 0. .1410005-01

.0000005+00 .9258825-02 .1565295+01
.1663795-04 .1000005+01 .0769305+00

-.9750005+01 -.6397055-01 .4793375+0!
.4913125-04 .1000005+01 .3240005+00

.1122805+01 .9948405+00 .1510745+01
.0000005+ 00 .0000005+00 .0000005+00

.1155905+02 

.9343895+01 

.2276185+0? 

.1158315+0? 

•871794E+0! 

.21 8515c+ 0? 

.3014025-05 

. 0000005+ 00 

0.

.2941055-02 

.2114695-08 

.0000005+00 

.0000005+00 

. 1758725- 03 

0.

0.

0.

0.

.0000005+00

0.

0.

.0000005+00 

.30 6213 5-04 

-.7974135-04 

.9995185+00

426018



rAL1211

100= 5 13 14 30 31 33
110= 5 5 6 24 28 40
120= 6 7 8 21 38 37 10
130= 1 11
140= 4 1 2 26 27
150= 4 4 3 9 22
160= 1 12
170= 9 15 16 17 18 19 20
180= 1 32
190= 1 6 8 9 10 11
200= lV.73 6 15.982 15.674 16.094 16.000
210=
220=
230=
240=
250=
260=

50.268 49.785 15.910 38.257 16.070 15.817 
0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.003

16.044
270=
280=

•328044E+04 .5888158*04 .111561E-02
.OOOOOOE+OO .OOOOOOE+OO .506167E+04

.0000006+00

290=
3 00=

.112296E+05 .679003E+04 -.251384E-02
.OOOOOOE+OO .OOOOOOE+OO .834928E+04

•OOOOOOE+OO

310=
320=

.OOOOOOE+OO .OOOOOOE+OO .5 8432 8E+01 
.OOOOOOE+OO .0000006+00 .3022086+01

.OOOOOOE+OO

330=
340=

.OOOOOOE+OO .OOOOOOE+OO .493782E+01 
.OOOOOOE+OO .OOOOOOE+OO .552455E+01

•OOOOOOE+OO

350=
360=

.600000E +01 -.288955^+00 .231508E+02
0. 0. .45000OE+OO

•267766E-02

370=
380=

•500000E+01 -.587139E-01 .2338398+02
0. 0. .900000E-01

. 13 67988-02

390=
400=

-.975000E+01 .301437E-01 .124863E+02
.314705E-05 .1OOOOOE+Ol .307500E+00

-• 275905E- 04

410=
420=

-.975000E+01 •257486E-01 .499235E+01
.151235E—04 .1000008+01 .075000E+00

.171706E-04

430=
440=

.0000008+00 .OOOOOOE+OO .4676826+01 
.OOOOOOE+OO .OOOOOOE+OO .587384E+01

.0000006+00

450=
460=

.OOOOOOE+OO -.255897E-02 .547839E-01
.63773 5E-06 .100000E+01 .4042506-02

-.4480866-06

470=
480=

0. •119542F+03 .272000E+00
0. 0. .8198006+00

0.

490=
500=

0. •100000E +03 0.
0. 0. .500000E+01

. 1000008+ 01

510= 
52 0=

Ob 0* 0*
0. 0, .200000E+01

0.

530=
540=

0# Ob Ob
Ob Db # 200000F + 01

0.

426019



560=
570=
580=
550=
600=
610=
620=
630=
640=
653=
660=
670=
680=
690=
700=
710=
720=
730=
740=
750=
760=
770=
780=
790*
800=
810=
820=
830=
840=
850=
860=
870=
880=
890=
900=
910=
920*
930=
940=
950=
960=
970=
980=
990=

1000=
1010=
1020=
1030=
1040=

550=
0.

0.

0.

0.

3.
.2466995+03

0.
• 6443035+0?

0.
.418600E403

0.

67022OP+02 -.9819815*01 
.6200005-02

—.5563825+02 -.3440615*01 
.6000005-02

—.139414r*03 -.9965415*01
.211000E-01

-.9030005+02 -.1963005*02 
.1360005-01

.2420005+03 -.5679505*02 -.3835005*01 
0. 0. .5300305-02

.1595535*03 -.4475005*02 .3750505*02
0. 0. .1440005-01

.0000005+00 -.2768425-01 .3940415*00
.3276705-05 .1000005+01 .1350005*00

.0000005+00 .0000005+00 .4552595+01
•0000305+00 .0000005+00 .4364485+01

Q. 0. 0.
0. 0. .2000005+01

.5000005*01 .1517255+00 .2299755+02
.0000005+00 .0000005+00 .2025005+00

.6820005+02 -.4628615-03 .3945175-01
.483871.5-06 -.1000005+01 .4500005-01

-.3729345+05 .1183575+05 .2011595-03
.0000005+00 .0000005*00 .3123295*04

.2905535*05 .1262835*05 -.6602135-32
.0000005*00 .0000005*03 .1025575*05

.6000005*01 -.1710525-01 .2348165*02
.0000305*00 .0000005*00 .9000005-01

.3024655*03 -.7761015*02 -.2025615*01 
.0000005*00 .0000005*00 .1410005-01

0. 0. 0.
O. 0. .2000005*01

0.
0.

0.
0.

0.
.2000005*01

.1546675*01 D. 0.
Ob 0. 0.

.0000005*00 .0000005*00 .0000005*00
.0000005*00 .0000005*00 .2000005*01

.1258505*03 -.4015485*02 .2559165*02
0. 0. .3740005-01

.1677515*03 -.4289085*02 .1395125*02
•0000005*00 .0000005*00 .1150005-01

.1292795-01 .4583739*02 .0000005*00
0. 0. .1410005-01

.0300005*00 .9258825-02 .1565295*01
.166379=-04 .1000005+01 .0769305*00

-.9750005*01 -.6897055-01 .4793375*01
.4913125-04 .1D0003C*01 .3240005*00

.2014895*01 .9911785*00 .1484385*01
.0000005+00 .0000005*00 .0000005+00

.1166745+02 

.9476675+01 

• 2316?4r* 02 

. 11 91565* 02 

.8779125+01 

.2159845*0? 

.3014025-05 

.0000005*00 

0.

.2841055- 02 

.2114695-08 

.0000005+00 

.0000005+00 

.1758725-03 

0.

0.

0.

0.

.0000005+00

0.

0.

.0000005+00

.3062135-04

-.7974135-04

.9982325+03

426020



CALIZ67

100= 5 13 14
110 = 5 5 6
120= 6 7 8
130= 1 11
140= 4 1 2
150= 4 4 3
160= 1 12
1 70= 9 J 5 16
180= 1 32
190= 1 6 S 9
200= 14.701 16.106

30 31 40 
24 28 40 
21 38 37 10

26 27 
9 22

’7 18 19 20 34 35 29 

10 11
15.484 16.058 16.000

210=
220=
230=
240=
250=
260=
270=
280=
290=
300=
310=
320*
330=
340=
350=
360=
370=
380=
390=
430=
410=
420=
430=
440=
450=
460=
470=
480=
490=
500=
510=
520=
530=
540*

50.243 49.785 15.937 38.300 16.069 15.827
0.000
0.000 0.000 0.000 0.000
0.033 0.000 0.000 0.000
0.003

16.044
•355956E+04 .740234E+04 .207143E-02

.00003DE+00 .OOOOOOE+OO .506167E+04
•125216E+05 .647681E+04 -.293035E-02

•OOOOOOE+OO .OOOOOOE+OO .834928E+04
,OOOOOOE+OO .OOOOOOE+OO .584328E+01 

•OOOOOOE+OO .OOOOOOE+OO .302208E+01
.OOOOOOE+OO .OOOOOOE+OO .4937B2E+01 

.OOOOOOE+OO .OOOOOOE+OO .552455E+01
.600000E+01 -.288955E+00 .231508E+02

0. 0. .450000E+00
•600000E+01 -.587139E-01 .233839E+02

0. 0. .900000E—01
—.975000E+01 .301437E-01 .124863E+02

.314705E-05 .100000E+01 .307500E+00
975000E+01 .257486E-01 .499235E+01

.151235E-04 .100000E+01 .075000E+00
.030000E+00 .OOOOOOE+OO .4676B2E+01 

.OOOOOOE+OO .OOOOOOE+OO .587384E+01
.OOOOOOE+OO —.255897E-02 .547839E-01

.637735E-06 .100000E+01 .404250E-02

0.
0.

0.
.119542E +03 •020000E + 00

.819800E+00

0.
0.

0.
• lOOOOOE +03 0.

•500000E+01

0.
0.

0.
0. 0.

• 2 OOOOOE + Ol

0.
0.

0.
0. 0.

• 2 00000E+ 01

.OOOOOOE+OO 

.OOOOOOE+OO 

.OOOOOOE+OO 

.OOOOOOE+OO 

• 267766E- 02 

. 136798E—02 

—.27 5905 E-04 

•171706E-04 

.OOOOOOE+OO 

-. 468086E-06 

0.

.loooooe+oi

0.

0.

426021



■>14709-*02590=
560=
570=
580=
590=
600=
610=
620=
638=
640=
650=
66
670=
680=
690=
700=
710=
720=
730=
740=
750=
760*
770=
780=
790=
800=
810=
820=
830=
840=
850=
860=
870=
880=
890=
900=
910=
920*
930=
940=
950=
960=
970=
980=
990=

1000=
1010=
1020=
1030=
1040=

,3?5916r*03 -.7?8904r402 -.150278c+32 
0. 0. .620D00E-92

•24328OE*03 -»572463E*02 -.4O1861E+01 
0. 0. .600000E—02

.R57063F*03 ».179507E403 -.319832E+02 
0. 0. .2110005-01

.42901>E403 -.9110375+02 -.21&608E+02 
0* 3. .136000F-01

.2518045+03 -.574557E+02 -.4618615+01 
0. 0. .5300005-02

.1138355+03 -*3215535+02 .46->580»:+02
0. 0, .1440005-01

.0300005+00 -.2768425-01 .3940415+00
.3276705-05 .1000005+01 .1350005+00

.0300005+00 .0000005+00 .4552595+01
• 0000005+00 .018)0005+00 .4364485+01

0. 0. 0.
0. 0. .2000005+01

.6000005+01 .1617255+00 .2299755+02
.0000005+00 .0000005+00 .2025005+00

.6820005+02 -.4628615-03 .3945175-01
.4838715-06 -.1000005+01 .4500005-01

-.3770345+05 .1160095+05 -.1255185-03
.0000005+00 .0000005+00 .3123295+04

.3231345+05 .1298485+05 -.5827485-02
.0000005+00 .0000005+00 .1025575+05

.6000005+01 -.1710525-01 .2348165+02
.0000005+00 .0000005+03 .9000005-01

.3587195+03 -.9123245*02 -.6031215+01 
.0000005+00 .0000035+00 .1410305-01
0.0.0.

O. 0. .2000005+01
D. 0. 0.

0. 0.
.1546675+01 0.

2000005+01
0.

0. 0. 0.
.0300005+00 .30(8)305+00 . 0000005+00

•0000005+00 .0000005+00 .2000005+01
.1394145+03 -.4349465+02 .2306265+02

0. 0. .3740005-01
.1466675+03 -.3855585+02 .1720455+02

.0000005+00 .0000005+00 .1150005-01
.1248705-01 .4403765+02 .0000005+00

0. 0. .1410005-01
.0000005+00 .9258825-02 .1545295+01

.1663795-04 .1000005+01 .0769305+00
-.9750005+01 -.6897055-01 .4793375+01

.4913125-04 .1000005+01 .3240005+00
.2314895+01 .9911785+00 .7326665+00

.0000005+00 .0000005+00 .0000005+00

. 9444385+ 01 

.228743 5+02 

.1168115+0? 

.8785985+01 

.2075265+02 

.3314025-05 

.0000005+00 

0.

.2841055-02 

.2114595-06 

• 0000005+00 

.0000005+00 

.175B72E-03 

0.

0.

0.

0.

.0000005+00

0.

0+

.0000005+00 

.3062135-04 

-.7974135-04 

.1000155+ 01

426022



0£ *1 £1 S =001 o
 
o
 

r—
s
t 

ro

os
r- 

CO C
D 

h
- 

fsj
fr pn f\j 

(Nt rj

as 
e

g m

h
-

a
 

rsi c
m 

O
' 

• 
O 00
• co 

*H
 J

fsi O
'

*—
t O

' 
•

«
-»

in
 in

•
o

 m
m>o

O
' 

n
•

o
 o

 
o

 o
 

o
 o

O
O

o
 o

 
o
 o

 
o
 o

o
 o

o
 o

 
o

 o
 

o
 ©

o
 c?

o
 

o
 

o
 

n
 

c
m

o
 

o
 

o
 

o
 

o
+ 

+ 
+ 

+ 
I

m
 

U
J 

ID
 

U
J 

LU
o

 
o

 
o

 
o

o
 

o
 

o
 

o
O

O
O

O
h

-
 

O
 

O
 

O
 

©
 

h>
o

 
o

 
o

 
o

O
 

O
 

O
 

O
 

CM

x
t 

O
o

 
o

U
J>0or-

CM 
CM 

<H 
«H 

CM
o

 
o

 
o

 
o

 
o

1
1
4

 
4

 
4

U
J 

U
i 

U
J 

U
J 

U
J

•>4 
c

m
 

g
o 

rg
 

oo
f-J^'O

^C
M

r'iC
O

'-C
O

O
in

o
o
o
c
n
o
K

O
m

o
»

-4
4

0
4

«
r4

c
n

4
-4

4
,£uj*-»ujcD

u>G
'ii-’{nuj

^jh
>

m
o
o
in

o
o
>

tkn
fM

O
• «n 

• c
m

 
t o

 
• 

m
 

• o
| O' 

cm 
xt 

o
x0 

X
* 

<M
 

CM
 

O
^
o
^
c
n
o
o
o
in

o
in

o
m

o
o
o
©

m
o
in

O
x
t

4
*4

«
4
»
4
«
4
0

U
i 

U
J 

u
j 

u
i 

u
.

m
 

©
 

o
 

in 
•-jo

c
M

o
o
o
o
o
in

 
c
n
o
o
o
o
o
o
o
o
' 

0
4

N
4

0
4

0
4

®
 

c
n
u
j^

u
jo

u
io

u
jo

o
 

h
-O

x
fiO

O
o
O

O
n
j

• O
 

• O
 

• O
 

# O
 

•
o

 
©

 
o

 
o
 

t
o

 
o

 
o

 
o

o
in

o
o
o
o
©

^
O

O
O

O
O

O
O

O
 

• 
4

 
•

 
4

 #
4

 
•

 
4

 
•

tu
 

U
J 

ID
 

ID
 

U
J O

on 
CM

 
O

 
o

 
O

m
O

^
H

O
C

O
O

o
o

 
o
o
m

o
o
o
o
o
o

o 
© 

© 
o 

o 
©

4 
4

 
4 

4 
4 

4
U

J 
ID

 
ID

 
ID

 
U

J 
UJ

o
 

m
 

m
 

c
m

 
o

 
o

O
O

O
C

O
O

C
M

O
'O

O
C

M
O

O
O

 
cn i'r4C

'4f^4xo
 I ©

4 
cn 

id
N

ID
O

'U
J
'O

ID
xO

U
J
O

id
fM

O
^
O

x
tO

x
tx

f-^
O

^
O

 
• 

O
 
•©

 • 
©

 • 
CD • 

O
 t©

o
 

in
 

o
 

ro
 

o
 

I co
o

 
K

 
m

 
k

 
■#

1o
• o
 

•
o
 
o
 
o

r^0^0^h-©
oorM

'<'m
*-‘c^©

©
o
o
c
n
C

o
o
m

o
^
o
c
o
o
in

I 
• I 

• 
| 

•
♦
•
4

 
•
♦
♦
4
*

ID
 

U
J 

ID
 

ID
 

U
)

U
 

UJ
o
 

h
-

o
(0
 

»« «
 «-4 O

 o
 CM

 
O
 «4- O

 O
 O

 K
 

-«
 
4
 
f
-
 
4
 
O
 
4
 
m

 
o
 
id

 m
 
id
 o

 
id

 m
CO 

O
 CM

 O
 O

 O
 *-4

i o
 

• o
 

# o
 

•
O 

O 
© |

CMm2

o

• 
C

3^-'V
'W

C
JU

vJO
W
 

w
0
'o

o
o

m
«
?

0
4
m

4
0
4
0
4
0

 
o

©
©

©
O

x^
i«

4
U
j

C
M

U
J
©

U
j

O
U

IO
 

o
©

O
O

O
O

c
n
O

^
O

o
O

O
O

x
O

 
x0

o

ir\ix«
^«

^xtn
Jin

ro
e
o
 

_ _______
__ 

_____
 ______

-4 
^-4 P-* pO 

x£ 
O

O
O

O
O

p
flO

^
O

©
•-4C

M
 
•
•
•
•
•
•
©

•
©

•
LT. 

—
'O

f-4
x
0
 

x
t 
o
 
O

 O
 o

 
*D

 
O

 
O

^
 CM

 
1-4 

0
 

0
ft 

• 
o 

o
»=4 xA

 
O

 
O

 
O

• 
ir 

• 
•

o
 

o
r-4 

F-4 
©

 1-4 ©
 O

 ©
 CM

O
 

0
«

^
0

«
-
4

0
0

0
4

 
§
4

 *4
 

• 
4 

• 
4 

•
ID

 
O

 ID
 

ID
 

ID
 

ID
 O

©
 

O
 

©
 

©
 

K
o

 
o
in

o
*
o
o
r
)

©
 

O
O

O
O

O
O

®
o

 
m

 i 
in i 

o
 4

 n*
K
 

U
J 

h
- ID

 ©
 
ID

 <4
0

 m
 
o

 in ©
 ©

 *-i
• ©

 
• m

 
• ©

 •
1 

n* 
I n

j 
o

•O
 

*-4 
O

ih 
in

 
o

(*
>

1
-4

 
0

O
 

G

o
 

o

o 
o 

o 
o

»
4
rM

cn
xtin

x0
h
-®

0
'O

*>
*cM

cn
x#

tn
x0

h
>

®
o
O

«
H

(M
m

^in
^>

r-®
o
o
^4

<
M

«
n
xtin

®
r-a

D
0
'©

«
4
C

M
fn

'4
^
^

l-^^p
-w

^^rM
C

M
cM

C
M

fM
C

M
<

M
fM

C
M

fM
m

cn
cn

fn
cn

cn
m

cn
cn

m
xr^^4

,-#
'#

*4
'^4

'x
4
'in

in
in

in
in

426023



115?86E«-02553=
560=
570=
580=
590=
600=
610=
620=
630=
640=
650=
660=
670=
680=
690=
700=
710=
720=
730=
740=
750=
760=
770*
780=
790=
800=
810=
820=
■30=
840=
850=
860*
870=
880=
890*
900=
919=
920=
930=
940=
950=
960*
970=
980=
990=

1000*
1010=
1020=
1030*
1040=

.3?7*»18E+03 -.720233? +02 135540F*02
0. 0. .620000?—02

.2425645403 -.5<5B674f«-02 455501E401
0. 0. .600000F—02

.7614495*03 -.1664985*03 -.2058145*02 
0. 0. .2110005-01

.3800785*03 -.8178195+02 -.1476525*02 
0. 0. .1360005-01

.2520155*03 -.5685365*02 -.562121c*01 
0. 0. .5300005-02

.0000005*00 -.2768425-01 .3940415*00
.327670: — 05 .1000005*01 .1350005+00

.0300005*00 .1080535*00 .3959595*00
.3971395-06 .1000005*01 .1350005*00

.0000005+00 .0000005+00 .4552595*01
.0000005+00 .0000005+00 .4364485+01

0. 0. 0.
O. 0. .2000005+01

.6900005*01 .1617255*00 .2299755*02
.0000005+00 .0000005+00 .2025005*00

.6320005*02 -.4628615-03 .3945175-01
.4838715-06 -.1000005*01 .4500005-01

-.4010015*05 .1125835*05 -.1248705-0?
.0000005*00 .0000005*00 .3123295+04

.3157445*05 .1283485*05 -.6111235-02
.0000005*00 .0000005*00 .1025575*05

-.9750005+01 -.6897055-01 .4793375*01
.4913125-04 .1000095*01 .3240005+00

.3876485+03 -.9670785*02 -.9816015*01 
.0000005+00 .0000005*00 .1410005-01

0. 0. 0.
0. 0. .2000005*01

0.
0. 0.

0.
.1546675*01 0.

0.
.2000005+01

0.
O. 0. 0.

•0000005*00 .0000005+00 .0000005+00
•0000005*00 .0000005+00 .2000005*01

.1719665*03 -.5038335*02 .2131745*02
O. 9. .3740005-01

.1370685*03 -.3645695*02 .1755905*02
.0000905+00 .0000005+00 .1150005-01

.1248705-07 .4403765*02 .3000005*00
0. 0. .1410005-01

.0300005+00 .9258825-0? .1565295*01
• 1663795-04 .1000005*01 .0769305*00

•5300005+01 -.1710525-01 .2348165*02
.0000005+00 .0000005+00 .9000005-01

.2014895*01 .9911785*00 .1394785*01
.0000005*00 .0000005+00 .0000305+00

.4166085*01 

.2328475*02 

.1163105*02 

. 8426295* 0’ 

.3014025-05 

-.8226485-04 

.0000005+03 

0.

.2841055-02 

.2174695-08 

.0000005* 00

• 0000005+00 

-.7974135-04 

0.

0.

0.

0.

.0000005+03

0.

0.

.0000005+03

.3062135-04

.1758725-03

• 99 87745 * 00

426024



CAL1351

100= 
110= 
120= 
130= 
140= 
150= 
150= 
170= 
180= 
190= 
200= 
210= 
220= 
230= 
240= 
250= 
250= 
270= 
280= 
290= 
300= 
310* 
320= 
330= 
340= 
350= 
360= 
370= 
380= 
390= 
400= 
410= 
420= 
430= 
440= 
450= 
460= 
470= 
480= 
490= 
500= 
510= 
52 0= 
530= 
540=

5 13 14 30 31 40
5 5 6 24 38 40
6 7 8 20 28 37 40
1 11
4i 2 26 27
4 4 3 9 22
1 12
9 15 16 17 18 19 10 34 35 29 
1 32

1 6 8 9 10 1,1
14.691 15.225 15.613 16.157 16.000

50.269 43.778 15.921 38.291 16.033 16.000
0.000
0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 
0.003

16.044
.313244E*04 .694728E+04 .167183E-02

.OOOOOOE+OO .OOOOOOE+OO .506167E+04
.123992E+05 .652651E+04 -.284863E-02

•OOOOOOE+OO .OOOOOOE+OO .834928E+04
.OOOOOOE+OO .OOOOOOE+OO .584328E+01 

.OOOOOOE+OO .OOOOOOE+OO .302208E+01
•030000E+00 .OOOOOOE+OO .493782E+01 

•OOOOOOE+OO .OOOOOOE+OO .552455E+01
.530000**01 -•288955E+00 .231508E+02

0. 0. .450000E+00
.600000E+01 -•587139E-01 .233839E+02

0. 0. .900000E-01
-.975000E+01 •301437E-01 .124863E+02

.314705E-05 .100000E+01 .307500E+00
-.975000E+01 .2574B6E-01 .499235E+01

•151235E-04 .100000E+01 .075000E+00
.OOOOOOE+OO .OOOOOOE+OO .467682E+01 

.OOOOOOE+OO .OOOOOOE+OO .58T384E+01
•137822E+02 -.154035E+02 .463858E+02

0. 0. .144000E—01
0. .119542E+03 .180000E+00

0. 0. .819800E+00
0. •100000E+03 0.

0. 0. .500000E+01

0.
0.

•200000E+01
0.

•200000E+01

.OOOOOOE+OO 

•OOOOOOE+OO 

.OOOOOOP+OO 

.OOOOOOE+OO 

.267766E-02 

.136798E—02 

-.27 5905 E-04 

.171706E-04 

.OOOOOOE+OO 

•214017E+02 

0.

. lOOOOOE♦ 01

0.

0.

426025



f i>235F+02
560=
570=
580=
590=
600=
610=
620=
630=
660=
650=
660=
670=
630=
690=
700=
710=
720=
730=
740=
750=
760=
770=
780=
790=
800=
810=
820=
830=
840=
850=
860=
870=
880=
890=
900=
910=
920=
930=
940=
950=
960=
970=
980=
990=

1330=
1010=
1020=
1330=
1040=

55!)=
0. O. m 62000OF—02

.2154D2E603 -.5470945+02 -.1290415+01 .9422835+Di
0. 0. .6000005-02

.9981995+03 -.2111215+03 -.3989525*02 .228<:S47c+02
0. 0. .2110005-01

.4190975*03 -.8919915*02 -.2016885+02 .1154015+02
0. 0. .1360005-01

.2358855+03 -.5383205+02 -.2594215+01 .8788675+01
O. 0. .5300005-02

.00000!S+00 -.2768425-01 .3940415+00 .3314025-05
.3276705-05 .1000005+01 .1350905+00

.0000005+00 .1080535+00 .3959595+00 -.8226485-04
.3971895—06 ,1000005+01 .1350005+00

.0000005+00 .0000005+00 .4552595+09 .0000005+00
.0000005+00 .0000005+00 .4364485+01

0. 0. 0. 0.
0. 0. .2000005+01

.6000005+01 .1617255+00 .2255755+02 .284105c-32
.0000009+00 .0000005+00 .2025005+00

.6320005+32 -.4628615-03 .3945175-01 .2114695-08
.4838715-06 -.1000035*01 .4500005-01

-.4339845+05 .1174195+05 -.1383215-02 .0300005+00
.0000006+00 .0000005+00 .3123295+04

.2590515+05 .1318485*05 -.4792216-02 -0000005+03
.0000005+00 .0000005+00 .1025575+05

-.9750005*01 -.6897055-01 .4793375*01 -.7974135-04
.4913125-04 .1000005*01 .3240005*00

.3303845*03 -.8577525*02 -.3588815*01 0. 
.0000005*00 .0000005*00 .1410005-01

.3T«360F»03 -.69165ec+D? -.li330eF+D2 .

0. 0. 0. 0.
0.

0. n.
.2000005+01

0. 0.
0.

.1546675*01 0.
.2000005*01

0. 0.
0.

.0000005*00 • ocroooo e+DO « 0 0000OF*00 .0000005+00
•0000005*00 .0900005*00 .2000005*01

.9345995*02 -.2913035*02 .2831325*02 0.
0. 0. .3740005-01

.1587575*03 -.4219375*02 .1530285*02 0.
.0000005*00 .0000005*00 .1150305-01

•1248705—01 .4403765*02 .0000005*00 .0000005*03
0. 0. .1410005-01

.0000005*00 .9258825-02 .1565296*01 -336213E-04
.1663796-04 .1000035*01 .0769305*00

.6000005*01 -.1710525-01 .2348165*02 .1758725-03
.0000303+00 .0000005*00 .9000005-01

.2014895*01 .9911785*00 .4626475*00 .1000475*01
.0000005*00 .0030008*00 .0000005*00

426026



CAL13BD

100=
110=
120=
130=
140=
150=
160=
170=
180=
190=
200=
210=
220=
230=
240=
250=
260=
270=

280=
29Q=
300=
310=
320=
330=
340=

350=
360=

370=
380=
390=
400=

410*
420*
430=

440=
450=
460=
470*

480=
490=
500=
510=
520=
530=
540=

13
5
7

11
1
4

12
15
32

8

40
24
20

26
9

31
38
28

27
22

40
40
37

16 17 18 19 10 34 35 29

9 10 11
14.692 15.965 15.470 16.031 16.000

50.286 49.773 15.983 38.283 16.042 16.000
0.000

i 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.00 0 
0.003 

16.044
.163414E+04 . 219069E404 .37864 IE-02

•OOOOOOE+OO .000033E+00 .5061675+04
♦398250E+04 .213B38E+04 -.295315E-02

.OOOOOOE+OO .OOOOOOE+OO .834928E+04
.OOOOOOE+OO .0000005+00 .5843285+01

.OOOOOOE+OO .OOOOOOE+OO .302208E+01
.OOOOOOE+OO .OOOOOOE+OO .606555E+01 

.OOOOOOE+OO .OOOOOOE+OO .552455E+01
•600000E+01 —.2889 55E +00 .231508E + 02

0. 0. .4500D0E+00
.6300005+01 -.587139E-01 .233839E+02

0. 0. .9000005-01
-.975OOOE+Ol .301437E-01 .124863E+02

.3147D5E-05 .100000E+01 .307500E+00
-.975000E+01 •257486E—01 .499235E+01

•151235E-04 .100000E+01 .075000E+00
.OOOOOOE+OO .0000005+00 .4676825+01

.OOOOOOE+OO .OOOOOOE+OO .587384E+01
.1641965+04 -.327835E+03 -.761830E+02 

0. 0. .144000E—01
0. .250129E+02 -.11912BE+02

Ob 0. .819800 E+00
0. .1000005 + 03 0.

0. 0. .5000005+01
0. 0. 0.

0. 0. .2000005+01
0. 0. 0.

0. 0. .200000E+ 01

.OOOOOOE+OO 

.OOOOOOE+OO 

.OOOOOOE+OO 

.0000005+00 

.267766E-02 

.136798E-02 

-.275905E-04 

.171706E-04 

.0000005+00 

. 217087E+ 02 

0.

• 1000005+01

0.

0.

426027



'll 5' 97c+ 02550=
560=
570=
580=
590=
600=
610=
620*
*30=
660=
650=
*60=
670=
680=
690=
700=
710=
720=
730=
740=
750=
760=
770=
780=
790*
800=
810=
820=
830=
840=
850*
860=
870=
880=
890=
900*
910=
920=
930=
940=
950=
960=
970=
980=
990=

1000=
1010=
1020*
1030=
1040=

»136fl217*03 -.6TO'’72r+02 -.1035425+02 
0. 0. . 620'100E—02

.2418475+03 -.5421065+02 -.2058015+01 
0. 0. .6000005-02

.7527945+03 -.1509955+03 -.2233325+02 
0. 0. .2110005-01

.0393865+33 -.1840615*03 -.8278585+02 
0. 0. .1360005-01

.2270645+03 -.5154785+02 -.4841005-01 
0. 0. .5300005-02

•OOOOOOE+OO -.2768425-01 .3940415+00
.3276705-05 .1000005+01 .1350005+00

.0000005+00 .1080535*00 .3959595+00
.3971895-06 .1000005+01 .1350005+00

.0000005+00 .0000005+00 .4552595+01
.0000006+00 .0000005+00 .4364485+01

0. 0. 0.
0. 0. .2000005+01

.6000005+01 .1517255+00 .2299755+02
.0000005+00 .0000005+00 .2025005+00

.6820005+02 -.4628615-03 .3945175-01
.4838715-06 -.1000005+01 .4500005-01

.6111805+04 .2557105+04 -.2720455-02
.0000005+00 .0000005+00 .3123295+04

.2646455+04 .1975355+04 .1660915-02
.0000005+00 .9000005+00 .1025575+05

-.9750005+01 -.6897056-01 .4793375+01
.4913125-04 .1000005+01 .3240005+00

.3495745+03 -.9059445+02 -.4978615+01 
.0000005+00 .0000005+00 .1410005-01

0. 0. 0.
0.

0.

0.
0. 0.

0.
.1546675+01 0.

.2000006+01
0.

.2000006+01
0.

O. 0. 0.
.0000005+00 .0000005+00 .0000005+00

.0000905+00 .0000005+00 .2000005+01
.7941025+02 -.2530325+02 .2956125+02

0. 0. .3740005-01
.1744655+03 -.4703745+02 .1461365+02

.0000005+00 .0000005+00 .1150005-01
.1248705-01 .4403765+02 .0000005+00

0. 0. .1410006-01
•0000005+00 .9258825-02 .1565295+01

.1663795-04 .1000005+01 .0769305+00
.6000095+01 -.1710525-01 .2348165+02

.0000905+00 .9000005+00 .9000006-01
• 20^ 4896+01 .9911786+00 .7834475+00

.0000006+90 .0000005+00 .9000005+00

.9450166+01

.2287786+02

.1171105+02

.8893736+01

.3314025-05

-.8226485-0*

.0000005+00

0.

.2841055-02

.2114695-08

.0000006+00

.0000005+00

-.7974136-0*

0.

0.

0.

0.

.0000005+00

0.

0.

.0000006+00

.3062135-04

.1758726-03

.1001306+01

426028
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H4561F + 02550= 
560= 
570= 
530= 
590= 
600= 
fc’.0= 
620= 
630= 
660= 
650= 
660= 
670= 
600= 
690= 
700= 
710= 
720= 
730= 
7*0= 
750= 
760= 
770= 
780= 
790= 
800= 
810= 
820= 
830= 
8*0= 
850= 
860= 
870= 
880= 
890= 
900= 
910= 
920= 
930= 
9*0= 
950= 
960= 
970= 
98 0= 
990= 

1000= 
1010= 
1020* 
1030= 
10*0=

.329*r3F>03 -•7153B5F*02 -,136?1*S*02 
0. 0. .tolOOOO^-O’

.2360?6E*03 -.5782625*02 -.3*6*018*01 
0. 0. .60000 OB-02

.1931095*0* -.411779E+03 -.7087605*02 
0. D. .2110005-01

.*227778*03 -.9027155*02 -.2062905*02 
0. O. .1360005-01

.2*05025+03 -.5515335+02 -.3710615*01 
0. 0. .5300005-02

.0300005*00 -.2768*25-01 .39*0*15*00
.3276705-05 .1000005*01 .+350005*00

.00000«*00 .1080538*00 . 3959595*00
.3971895-06 .1000005*01 .1350005*00

.0000005+00 .0000005*00 .5111525*01
•0000005*00 .9000005*00 .*36**BE*01

OL 0. 0.
O. 0. .2000005*01

.6300005+01 .1517255*00 .2299758*02
• 0000005+ 00 . 0000005+00 .2025095+00

.5320005*02 -.*628615-03 .39*5175-01
•*838715-06 -.1000005*01 .*590005-01

-.1350975*05 •9920*65+0* -.7186605-03
.0000008*00 .0000005*00 .3123295*0*

.293*105*05 .1058275*05 -.7625295-02
•0000005+00 .0000008*00 .1025575*05

-.9750005+01 -.6897055-01 .*793375*01
.*913125-0* .1000005*01 .32*0005*00

.1609765*03 -.*792835*02 .9613395*01
.0000008+00 .OOOOOOE+OO .1*10008-01

0. 0. 0.
0. 0. .2000005+01

O.
0.

0.
0.

0.
.2000005*01

.15*6675*01 0. 0.
0. 0. o.

.OOOOOOE+OO .0000005+00 .0000005*00
.0000005+00 .0000005+00 .2000005+01

.6513715*02 -.2090*75*02 .3041*85+02
0. 0. .37*0005-01

.5253805+03 -.137*935*03 -.39*1815*01 
.0000005+00 .0000005*00 .1150005-01

.12*8705-01 .*40*765+02 .0000005*00
O. 0. .1*10005-01

.0000005+00 .9258825-02 .1565295*01
.1663795-04 .1000035*01 .0769305*00

.6000005*01 -.1710525-01 .23*8165*02
.0000005+00 .0000005*03 .9000005-01

.36*9175*01 .9932045*00 .2583985*01
.0000005*00 .0000005+00 .0000005*00

.93 34215+01 

.2087225+02 

.1154515+02 

.8669025 * 01 

.3014025-05 

-.8226485-04 

.0000005*00 

0.
.28*1055-02 

.211*695-08 

.0000005+ 00 

.0000005*00 

-.797*135-04 

0.

0.

a.

o.

.0000005*00

0.

0.

.000000=+DO 

.306213=-04 

.1758725-03 

.='975795*00

426030



CALI 511

130= 
110= 
120= 
130= 
1*0= 
150= 
160= 
170= 
180= 
190= 
200= 
210= 
220= 
230= 
2*0= 
250= 
260= 
270= 
280= 
290= 
300= 
310= 
320= 
330= 
3*0= 
350= 
360= 
370= 
380= 
390= 
*00= 
*10= 
*20= 
*30= 
**0= 
*50= 
*60= 
*70= 
*8 0= 
*90= 
500= 
510= 
52 0= 
530= 
5*0=

5 13 1* 30 31 *0
5 5 6 2* 38 *0
6 7 8 20 28 37 *0
1 11
A ! 2 26 27
* * 3 9 22
1 12
9 15 16 17 18 19 10 3* 35 29 
1 32

1 6 8 9 10 11
!*•360 15.929 15.51* 15.987 16.000

50.330 *9.859 15.958 38.277 16.057 16.000
0.000

0.000 0.000 0.000
0.000 0.000 0.000

0.000 
0.000 
0.003 

16.0**
.763320E+02 ,382663E*0* .1A85A7E-02 .

.OOOOOOE+OO .OOOOOOE+OO .8913*8E+03
.252298E+0* .256003F+0* .120A59E-02 .

.OOOOOOE+OO .OOOOOOE+OO .565519E+03
.OOOOOOE+OO .OOOOOOE+OO .5BA328E+01 .

.0000005+00 .OOOOOOE+OO .302208E+01
.OOOOOOE+OO .OOOOOOE+OO .6600l*E+01 .

.0000005+00 .OOOOOOE+OO .552A55E+01
•600000E+01 -.288955E+00 .231508E+02 .

0. 0. .450000E+00
•6DOQOOE+01 -.587139E-01 .233839E+02 .

0. 0. .900000E-01
-•975000E+01 ,301*37E-01 .12*8636+02 -.

,31*705E-05 .100000E+01 .307500E+00
-.975000E+01 .257*866-01 .*992356+01 .

.151235E-04 .100000E+01 .075000E+00
.OOOOOOE+OO .OOOOOOE+OO .*676826+01 .

.OOOOOOE+OO .OOOOOOE+OO .58738*6+01
.1077*8E+03 -.3307836*02 .358802E+02 .

0. 0. ,1**000E-01
0. .1195*26+03 -.1*00006+00 0.

.8198006+00
.100000E+03 0. .

.500000E+01

0.,

0.

0.

0.
.200000E+01

0.
•200000E+01

0.

OOOOOOE+OO 

OOOOOOE+OO 

OOOOOOE+OO 

OOOOOOE+OO 

267766E-02 

136798E-02 

275905E-0* 

171706E-0* 

OOOOOOE+OO 

20983*6+02

100000E+01

426031



560=
570=
580=
590=
600=
610=
620=
630=
660=
650=
660=
670*
680=
690*
700=
710*
720*
730=
760*
750*
760*
770*
780*
790*
800*
810*
820*
830*
860*
850*
860*
870*
880*
890*
900*
910*
920*
930*
9*0*
950*
960*
970*
980*
990*

1000*
1010*
1320*
1030*
1060*
1050*

550=
0.

0.

0.

0.

0.
• 215918F+03

0.
•551195E+03

0.
•633606E*03

0.

.31!739E+03
.620000E-02

—•546?05c+0? —.133 861E+0! 
.600000E-02

—• 17 SlE.gp+OS —.958001F+01 
.211000E-01

-.926571E+02 -.218770E+02 
.136000F-01

-.5376-'0F+0? 1O4O2E+02

. 250926E+03 -.569626F<-02 505261E+01
0. 0. .530000F-02

.000000E*00 -.276862E-01 .394061E+00
.327670E-05 .100000E*01 .135000E+00

.OOOOOOF^OO .!08053E*00 .395959E+00
•397189F-06 .100000E*0l .135000E*00

• OOOOOOF*OQ .0000009*03 .5U152F*01
•000000r*00 ,OOOOOOE*00 .636668E+01

0. 0. 0.
0. 0. .200000E+01

•600000E*01 •161725E*00 ,229975E*02
•Q0O000E*00 .OOOOOOE+OO .2025005*00

.6820005*02 -.6628615-03 .3965175-01
.6838715-06 -.1000005*01 .6500005-01

.1398175*06 .1790055*06 -.1656615-02
.0000005*00 .0000005*00 .2820575+06

.2669025*06 .2166115*06 -.1706515-02
.0000005+00 .0000005+00 .1703625+06

-.9750005*01 -.689705F-01 .6793375*01
.6913125-06 .1000005+01 .3260005*00

.1680935*03 -.6650235*02 .9896995+01
.0000005*00 .0000005+00 .1610005-01

0. 0. 0.
0. 3. .2000005+01

0. 0. 0.
0. 0. .2000005+01

.1566675+01 0. 0.
0. 0. 0.

.0000005+00 .0000005+00 .0000005+00
.0000905+00 .0000005+00 .2000005+01

.8538135+02 -.2716325+02 .2862765+02
0. 0. .3760005-01

.8691265+02 -.2871125+02 .2238065+02
.0000305+00 .0000005+00 .1150005-01

.1268705-01 .6603765+02 .0000005+00
0. 0. .1610005-01

.0000005+00 .9258825-02 .1565295+01
.1663795-06 .1000005+01 .0769305+00

.6000005+01 -.1710525-01 .2368165+02
.0000005+00 .0000005+00 .9000005-01

-.1069815-01 .9982935+00 .6538095+00
.0000005+00 .OOOOOOE+OO .0000005+00 
.0000005+00 .0000005+00 .0000005+00

.1153895+02 

.95’ 399F + 0! 

.2228275+02 

. 114558F+ 02 

.8836135+01 

.3016025-05 

-.8226685-06 

.0000005+00 

0.

.2861055-02

.2116695-08

.0000005+00

.0000005+00

-.7976135-06

0.

0.

0.

0.

.0000005+00

0.

0.
.0000005+00

.3062135-06

.1758725-03

.1000575+01

426032




