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USER'S INSTRUCTIONS FOR ORCENT II - A DIGITAL COMPUTER 
PROGRAM FOR THE ANALYSIS OF STEAM TURBINE CYCLES 

SUPPLIED BY LIGHT-WATER-COOLED REACTORS 

L. C. Fuller 

ABSTRACT 

The ORCENT-II digital computer program will perform cal-
culations at valves-wide-open design conditions, maximum guar-
anteed rating conditions, and an approximation of part-load 
conditions for steam turbine cycles supplied with throttle 
steam characteristic of contemporary light-water reactors. 
Turbine performance calculations are based on a method pub-
lished by the General Electric Company. Output includes all 
information normally shown on a turbine-cycle heat balance 
diagram. The program is written in FORTRAN IV for the IBM Sys-
tem 360 digital computers at the Oak Ridge National Laboratory 
(ORNL). 

Keywords: feedwater heating, heat balance, steam cycle, 
turbine generator. 

1. INTRODUCTION 

This report describes ORCENT II, an updated version of the original 
ORCENT digital computer program for analyzing turbine cycles with large 
steam turbine generators operating with saturated or low-superheat 
throttle steam, such as that provided by light-water-cooled nuclear 
reactors (LWRs). The original ORCENT code1 was published in January 
1969, with turbine performance calculations based on the method pre-
sented by the General Electric Company at the 1967 American Power Con-
ference.2 Turbine performance calculations in ORCENT II are based on 
a revised method published by the General Electric Company in 1973 
(Ref 3), and the ORCENT program has undergone extensive revisions to 
match the 1973 performance data. In addition, ORCENT II utilizes the 
1967 American Society of Mechanical Engineers (ASME) formulations and 
iterative procedures for the calculation of the properties of steam** 
adapted for use at ORNL by D. W. Altom. These formulations and proce-
dures replace the equations of Keenan and Keyes5 and algorithms of the 
Westinghouse Electric Corporation6 used in the original ORCENT code. 
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This report includes (1) a detailed description of input data re-
quirements with recommendations for various parameters, (2) input data 
and program output for two example problems in Appendices A and B, and 
(3) a FORTRAN listing of the program in Appendix C. The methodology 
used is not included because it is covered in detail in Ref. 3. Access 
to this General Electric Company report is essential for applying and 
understanding the program. References 7 and 8 are also very helpful. 

Th._ ORCENT II computer program is written in FORTRAN IV for the 
IBM System 360 digital computers at ORNL. 

2. APPLICATIONS 

The current version of ORCENT permits calculations at valves-wide-
open (VWO) design conditions, maximum guaranteed rating conditions, and 
an approximation of part-load conditions, whereas the 1969 version was 
limited to calculation of turbine maximum guaranteed conditions. How-
ever, the 1978 version of ORCENT is less versatile than the 1969 version 
in terms of cycle arrangement. Operating conditions (VWO through part-
load) have been expanded, and accuracy has been improved. The prepara-
tion of input data may be more or less complex now than it was in the 
previous version, depending on the cycle arrangement and the accuracy 
requirement. 

Example problems 1 and 2 in Appendices A and B demonstrate the ap-
plication of ORCENT II to boiling-water-reactor (BWR) and pressurized-
water-reactor (PWR) cycles, respectively. The ORCENT II program is 
limited to 1800-rpm tandem-compound turbine generators with single- or 
double-flow high-pressure sections and one, two, or three double-flow 
low-pressure turbine sections. Steam supply for LWR cycles is generally 
in the range of 900 to 1100 psia and slightly wet to 100°F of initial 
superheat. Normally, LWR cycles will contain a moisture separator and 
may contain one or two stages of steam reheat. The method is Ref. 3 is 
intended to be applied to condensing turbines with exhaust pressure of 
5 in. Hg abs or less, but ORCENT II will also make calculations at ele-
vated pressures. The code is intended for use on units rated 500 Mw(e) 
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and larger but will run to completion for units rated as low as 100 MW(e). 
Results should be viewed with some suspicion, because not all mechanical 
and generator loss functions in Ref. 3 have been plotted for generator 
ratings below 500 MVA. Numerous warning messages are printed when in-
dependent variables exceed their intended limits, but limit checks are 
by no means complete. 

Appendix IV of Ref. 3 provides equations and tabular values repre-
senting curves required to determine efficiencies and losses. It also 
contains tabular listings for limits for throttle flow ratio, stage-
group pressure ratio, first-stage bowl pressure, inlet volume flow per 
end, annulus velocity, generator kVA, and other independent variables. 

3. DATA INPUT DESCRIPTION 

Input data are entered on cards as described below and as shown 
in Fig. 1 and in example problems 1 and 2 of Appendices A and B. The 
first data card for each case must be a title or comment card. A "case" 
refers to a complete heat balance calculation, whether at W< design 
conditions, maximum guaranteed rating conditions, or part-load conditions. 
Often, calculation of two cases will be required to arrive at a desired 
result? VWO design for the first case and maximum guaranteed rating or 
part load for the second case. Seventy-two columns of the first data 
card are read, and these comments are printed at the top of each page 
which is part of that case. If the user fails to include a comment card 
in any case, the next data card will be interpreted as a comment card. 
The title card may be followed by various data cards containing a flag 
variable IFLAG, right-adjusted in the first two columns of the card. As 
each data card is read, the first two columns are checked to determine 
which variables have been read in the remaining one through six data 
fields. Columns 73 to 80 are not read and may be used for card identifi-
cation purposes. The format for the six data fields is F10.0,5F12.0. 
Integer-type data variables must either be right-adjusted or followed 
by a decimal point. 

A first-time user of ORCENT may see what default input data and 
sample output look like by entering two blank cards. The first card 
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is utilized as a title card with 72 blanks. The second card is inter-
preted as an "end of case" card. 

Following are detailed descriptions of each data card and variable. 
As noted in the discussions, it is often possible to leave selected 
variable fields blank and use the default values. 

1. IFLAG = 1 
TT = throttle steam temperature, °F 
PT = throttle steam pressure, psia 
AT = throttle steam moisture, percent 

Throttle temperature TT and pressure PT normally will be known. 
For wet or dry-and-saturated throttle conditions, either temperature 
or pressure should be input. If throttle steam temperature TT is input 
and throttle steam pressure PT is blank, PT will be selected equal to 
the saturation pressure corresponding to temperature TT. Similarly, PT 
may be input and TT will be selected as the saturation temperature cor-
responding to pressure PT. A blank for throttle steam moisture is inter-
preted as zero. Throttle temperature for LWR cycles should generally be 
in the range of 532°F through 656°F, with zero through 100°F superheat. 
Throttle moisture AT should be entered as percent (0.5 for 1/2 percent). 
BWR throttle conditions will generally be at or near saturation; PWR 
cycles may include modest superheat. 

2. IFLAG = 2 
QT = estimated throttle steam flow, lb/hr 

PCMU = feedwater makeup rate, percent of throttle steam flow 
QCR = condensate flow bypassed to steam generator, lb/hr 
TFR = throttle flow ratio 

QSGO = required steam generator outlet flow, lb/hr 

Estimated throttle steam flow QT is required information to provide 
a starting point for iteration. Rapid convergence does not require a 
close estimate of throttle steam flow. Use of the theoretical steam 
rate will provide adequate estimates of throttle steam flow. In the 
absence of a better estimate, QT may be set equal to 10,000 times the 
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generator output in MW(e). This will be close enough for VWO through 
half of rated load heat balances. 

The feedwater makeup rate PCMU Is normally left blank (interpreted 
as zero) unless modeling a system with makeup. Condensate flow bypassed 
to the steam generator QCR represents flow to a condensate storage tank, 
as shown in Fig. 22 of Ref. 3. The ORCENT program does not include the 
option of a separate steam seal system employing sealing steam raised in 
a steam seal evaporator. When modeling this type of system, the heat 
rate will be more accurate if an estimate of sealing steam is included 
as part or all of QCR. 

The first stage of the high-pressure turbine section is normally 
designed for multiadmission governing control. The number of admissions 
is determined from the turbine rating and throttle steam conditions. 
For ratings through 1250 MW(e), three admissions are normally used for 
multiadmission governing control, according to Ref. 3. For ratings 
greater than 1250 MW(e) to the largest sizes offered, two admissions are 
used. For abnormally low pressures, a single admission (full throttling) 
is used. Only the three-admission option is included in the present 
code, with the first admission occurring at a throttle flow ratio of 0.6. 
For a VWO heat balance, TFR should be set euqal to one. For a maximum 
guaranteed rating heat balance, TFR should be set equal to 0.95238. This 
constant results from the 5% flow margin provided above the flow required 
to meet guaranteed output (0.95238 = 1./1.05). For cases where generator 
output or steam generator outlet flow is known, TFR must be estimated 
for low-load cases. Throttle flow is not a linear function of generator 
output. It is advisable to estimate TFR, converge on the required gen-
erator output, then modify TFR and rerun if the ratio of throttle flow 
to VWO throttle flow differs appreciably from the input TFR. To sum-
marize, it is desirable, but not mandatory, that any case at a throttle 
tlow ratio TFR of less than one be preceded by a case at VWO design 
(TFR = 1.). Any case not preceded by such must have a TFR value input 
as 1. This with all other input data corresponding to maximum guaranteed 
rating condition, will produce a heat rate in error by <0.3%. 
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If steam generator flow QSGO is known and the user wishes to solve 
for generator electrical output, QSGO must be input. For all other cases, 
QSGO should be left blank. 

3. IFLAG = 3 
WRATE = gross electrical output, MW(e) 

GC = generator capability, MVA 
PF = generator power factor 

IH2 = index for generator hydrogen pressure 

If required steam generator outlet flow QSGO is input on the pre-
vious card, there is still a need for an estimate of electrical output 
WRATE and generator capability GC. If required steam-generator outlet 
flow has been input but generator capability has not, then the code will 
calculate generator capability as electrical output divided by power 
factor, r>aking use of the last iteration of electrical output. The 
BLOCK DATA subprogram contains a value of gross electrical output that 
will be used as a first guess unless it is erroneously input as blank. 
If the gross electrical output WRATE is input and the required steam 
generator output QSGO is not, the program will iterate until steam flow 
is sufficient to obtain the required electricil output WRATE. If genera-
tor capability GC is input, it should be set equal to electrical output 
at VWO divided by the power factor PF (which normally will be 0.9). 

Flag variable IH2 is normally left blank or input as zero. This 
indicates that the generator is operated at rated hydrogen pressure. 
Setting IH2 equal to one reduces generator operating pressure to 15 psi 
below rated pressure. Generator hydrogen pressure is not continuously 
variable; only rated pressure or a 15-psi reduction in pressure may be 
selected. 

4. IFLAG = 4 
EFP = feedwater pump isentropic efficiency, decimal fraction 
EFF ® feedwater pump turbine efficiency, decimal fraction 
CP1 = pressure of feedwater pump inlet above condenser pres-

sure, psi 
CP2 a ratio of feedwater pump discharge pressure to turbine 

throttle pressure, decimal value greater than one 
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To match heat balance calculations by others, ORCENT includes feed-
water pump isentropic efficiency EFP, feedwater pump turbine efficiency 
Et'F, pressure constants for feedwater pump inlet pressure above condenser 
pressure CP1, and ratio of feedwater pump discharge pressure to turbine 
throttle pressure CP2 as input data variables. The default value of 
pump efficiency EFP is 0.878. A 10% change in pump efficiency will re-
sult in a heat rate change of about 13 Btu/kWhr. The default value of 
feedwater pump turbine efficiency EFF is 0.77. A 10% change in turbine 
efficiency will re9ult in about a 21-Btu/kWhr change in heat rate. For 
calculation purposes, it is assumed that the feedwater pump takes suction 
from the discharge of a hotwell or condensate pump with no intermediate 
feedwater booster pump. The default value of inlet pressure above con-
denser pressure CP1 is 220 psi, and the ratio of discharge pressure to 
turbine throttle pressure CP2 is 1.31. 

5. IFLAG = 5 
PDGS = pitch diameter of the governing stage, in. 

One does not normally have sufficient detail on turbine design to 
use anything but a default value for the pitch diameter of the governing 
stage PDGS of the high-pressure turbine. Example problems in Ref. 3 
indicate a value of 65 in. for PDGS, which is the value set by ORCENT II 
if it is not input. 

6. IFLAG = 6 is not used. 

7. IFLAG » 7 
NHP = number of parallel high-pressure turbine sections 

Reference 3 indicates that the high-pressure turbine casing is 
normally single flow for ratings through ^575 MW(e) and double flow at 
larger ratings. The number of parallel high-pressure turbine sections 
NHP will be set at these values by ORCENT if NHP is not input on this 
data card. 

8. I FLAG =» 8 is not used. 
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9. IFLAG = 9 

NLP • number of parallel low-pressure turbine sections; NLP = 
2 for one double-flow section, NLP = 4 for two double-
flow sections, and NLP = 6 for three double-flow sections 

PBLP = bowl pressure in the low pressure turbine, psia 
PXLPI - low-pressure turbine exhaust pressure, in. Hg abs 
PXLP = low-pressure turbine exhaust pressure, psia 
BLS = length of last stage buckets in the low-pressure tur-

bine, in. 
PCI = condenser pressure, in. Hg abs 
PC = condenser pressure, psia 

The number of parallel low-pressure turbine sections NLP should be 
determined by reference to the vendor's exhaust loading limit informa-
tion. The General Electric Company specifies exhaust loading limits at 
3.5 in. Hg abs exhaust pressure with zero makeup as follows:9 

Up to the exhaust loading limit, it is possible to select turbines with 
considerable variation in exhaust loss and efficiency. Some utilities 
accept a high exhaust loss in return for a turbine of lower capital cost, 
while others select a lower exhaust loss with higher capital cost in 
return for higher efficiency. It is difficult to come up with a rule 
of thumb, but 10- to 30-Btu/lb exhaust loss at turbine maximum guaranteed 
rating is not uncommon. In general, the exhaust loss should be minimized 
over the expected operating load range. 

The bowl pressure PBLP of the low-pressure turbine should be ^200 
psia. Reference 7 indicates that optimum intermediate pressures for 
nonreheat, single-stage, and two-stage steam reheat cycles are VLO, 20, 
and 15% of initial pressure, respectively. 

Last stage bucket Exhaust flow 
length (in.) (lb/hr per row LSB) 

35 
38 
43 

1 , 2 6 0 , 0 0 0 
1,585,000 
1,857,000 



10 

The user has the option of entering the low-pressure turbine sec-
tion exhaust pressure in in. Hg abs or in psia. If the pressure entered 
in the data field is preceded by a minus sign, pressure is interpreted as 
PXLP, exhaust pressure in psia. A positive sign or no sign interprets 
the pressure as PXLPI, exhaust pressure in in. Hg abs. 

The length of the last-stage buckets BLS in the low-pressure 
section must be input if it is other than the default value, 43 in. 

Previous applications of the ORCENT code to desalination studies 
required location of a heat exchanger in place of the condenser at a 
location remote from the low-pressure turbine exhaust. This resulted 
in significant pressure drop from the turbine exhaust to the "condenser" 
(actually a brine heater). For this application, a variable PCI may be 
input in in. Hg abs or psia (preceded by a minus sign for psia). If 
this feature is not required, the data field should be left blank, and 
it will be assumed that the turbine exhausts directly to the condenser 
with no pressure drop. 

10. IFLAG = 10 
MR = number of moisture removal stages in each low-pressure 

turbine section 
PMR = moisture removal stage pressure psia 

The number of moisture removal stages MR in the low-pressure turbine 
section and the moisture removal stage pressures PMR often require some 
trial and error. In general, moisture removal stages should be included 
in all turbine stages with a shell pressure of <60 psia and shell moisture 
of >4% before removal. The maximum number of moisture removal stages 
is five. Because the actual stage pressures are not normally known ex-
cept by the turbine supplier, it is customary to select approximate stage 
pressures of 50, 30, 20, 10, and 5 psia for nonreheat cycles and 20, 10, 
and 5 psia for reheat cycles. Moisture-removal pressures should be 
listed in descending order. Each moisture-removal point will drain to 
the same or to the next lower pressure feedwater heater shell, or it 
will drain to the condenser if there are no intervening feedwater heaters. 
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11. IFLAG = 11 
MS = moisture-separator index; MS = 0 for no moisture 

separator, MS = N if separator drains to feedwater 
heater No. N, and MS = NF + 1 if separator drains to 
condenser where NF = total number of feedwater heaters 
(see IFLAG = 13) 

EMS = moisture-separator effectiveness, percent 

The moisture-separator index (MS) indicates the number of the 
feedwater heater to which the external moisture separator drains. The 
moisture separator can drain to a feedwater heater fed from the exhaust 
of the high-pressure turbine section, to any lower pressure feedwater 
heater, or to the condenser by setting MS equal to the total number of 
feedwater heaters plus one. The efiiciency of the moisture separator 
is assumed to be 100% unless another value is input. Efficiency is 
defined as the percentage of entering moisture removed, calculated at 
the moisture-separator discharge pressure. 

12. IFLAG = 12 
NRH = number of stages of steam reheat 

QERHl = estimated steam flow to first-stage reheater, lb/hr 
TTDRH1 » terminal temperature difference for first-stage re-

heater, °F 
QERH2 = estimated steam flow to second-stage reheater, lb/hr 

TTDRH2 = terrinal temperature difference for second-stage re-
hr ; .er, °F 

NDRH = f. idwater heater number for first-stage reheater drain 

Optionally, one or two stages of steam reheat may be specified; NRH 
is set equal to 0, 1, or 2 to indicate the number of stages of steam re-
heat. Steam flow to the first-stage steam reheater QERHl may be estimated 
as 2 to 3% of steam generator outlet flow. Steam flow to the second-
stage reheater may be estimated as 8 to 9% of steam generator outlet flow. 
There is no incentive to make a very close estimate; the calculation con-
verges rapidly with very poor estimates. In the absence of other infor-
mation, full-load terminal temperature differences TTDRH1 and TTDRH2 
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should be set at 25°F. These parameters decrease somewhat in proportion 
to throttle flow ratio for part-load conditions. 

13. IFLAG = 13 
NF - total number of feedwater heaters 

NFH = number of feedwater heaters supplied from the high-
pressure turbine 

NFL = number of feedwater heaters supplied from the low-
pressure turbine 

There is no simple set of rules for selection of feedwater heater 
parameters. The user is referred to Chapters 10 and 11 of Ref. 8 for 
information on heater types, cycle arrangements, and choice of extrac-
tion stages. In addition, existing nuclear cycle heat balarce diagrams 
might be consulted for typical configurations. The user must input 
total number of feedwater heaters NF, number of feedwater heaters sup-
plied from the high-pressure turbine section NFH, and number of feedwater 
heaters supplied from the low-pressure turbine section NFL, unless one 
is willing to accept the default values of 6, 2, and 4. ORCENT will ac-
cept as many as 12 feedwater heaters. The pressure drop between inside 
the shell of the turbine and the heater shell is assumed to be 8% of 
the pressure in the turbine shell, except that 5% is assumed when the 
heater is fed from the high-pressure exhaust or the moisture-separator 
outlet. 

14. IFLAG = 14 
N = feedwater heater number 

PE(N) = extraction steam pressure, psia 
TTD(N) = feedwater heater terminal temperature difference, °F 
ND(N) = index for feedwater neater drain; ND = 0 for flashed 

drain and ND = 1 for pumped drain 
NDC(N) = index for drain cooler; NDC - 0 for no drain cooler 

and NDC = 1 for drain cooler 
TDCA(N) = drain cooler approach temperature difference, °F 
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Feedwater heaters are numbered from one through NF with No. 1 
being the highest pressure heater. A separate 1FLAG = 14 card is re-
quired for each feedwater heater. The extraction steam pressure PE(N) 
must be input except where a heater is fed from the exhaust of the 
high-pressure turbine or from the outlet of the moisture separator. 
If PE(N) is left blank and there is no moisture separator, then the 
high-pressure turbine exhaust pressure is used; if there is a moisture 
separator, its outlet pressure is used. ORCENT will accept feedwater 
heater terminal temperature differences that are positive, zero, or 
negative. A negative terminal temperature difference means only thnt 
feedwater outlet temperature exceeds saturation temperature at heater 
shell pressure. Inlet steam temperature will still be higher than feed-
water outlet temperature because of extraction steam supezheat. A 
direct-contact or deaerating heater may be specified by letting TTD(N) 
equal zero and ND(N) equal one. Normally, the boiler feedwater pump 
is connected to the discharge of the deaerator. If ND(N) is zero, the 
feedwater heater drain is flashed to the next lower pressure feedwater 
heater or to the conderser, and a drain cooler approach temperature 
TDCA(N) should be input. If the heater drain is flashed and the user 
has not input TDCA(N), ORCENT will set the drain cooler approach tem-
perature at 10°F. For pumped drains [ND(N) = 1], no drain cooler 
[NDC(N) = 0] and no drain cooler approach temperature [TDCA(N) = 0] 
should be indicated. Flashed drains with or without drain coolers re-
sult in higher thermodynamic loss than pumped drains but result in a 
less complex operating system. 

15. IFLAG = 15 
IP = index for feedwater pump location 

IFPT = index for type of feedwater pump drive 

The feedwater pump location relative to the feedwater heater train 
is specified by index IP, which can take on any value between zero and 
the total number of feedwater heaters NF. If IP = 0, the feedwater pump 
is located at the outlet of feedwater heater No. 1, the heater supplied 
with the highest pressure steam; if IP = 1, the feedwater pump is located 
at the inlet of feedwater heater No. 1; if IP = 2, it is located at the 
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inlet of feedwater heater No. 2, and so on. If a deaerating heater is 
used as a means of boiling condensate to eliminate entrained gases, it 
is frequently the second feedwater heater above the condenser hot well, 
and the feedwater pump suction is taken from this heater. Reference to 
typical heat balance diagrams or flow schematics for similar cycles may 
provide the best guide for norma] practice in cycle arrangement. 

The user has the option of specifying motor-driven or turbine-driven 
fi-odwater pumps. In the absence of other information, it is suggested 
that motor-driven feedwater pumps be used for cycles with an electrical 
output below 250 MW(e), motor- or turbine-driven pumps in the range of 
250 through 400 MW(e), and turbine-driven pumps above 400 MW(e). Tur-
bine drive shows j significant increase in efficiency over motor drive. 
The ORCENT code does not contain provisions for shaft-driven pumps. The 
flag variable IFl'T = 0 indicates motor drive and IFPT = 1 for turbine 
drive with flows and enthalpies calculated by the program. 

16. IFLAG = 16 
QAE = steam flow to steam jet air ejector, lb/hr 

Steam flow to the steam jet air ejector QAE should be left blank or 
set equal to zero if there is no air ejector. A value of 15,000 Ib/hr 
is stored in the BLOCK DATA subprogram and will be assumed if this card 
is omitted. 

17. IFLAG = 17 
LK = index for steam seal leakage calculations 

If the user wants ORCENT to calculate throttle valve stem and tur-
bine shaft leakage flows, no action is necessary. The flag variable LK 
is set equal to one in the BLOCK DATA subroutine. To suppress leakage 
calculations, LK must be set equal to zero on this card. 

18. IFLAG = 0 (or blank card) 

The last data card for a case must either be blank or have a zero 
in column 2, which will terminate reading of input data for that case. 
Input data will be printed, and control will be returned to the main 
program where the calculations will be started. 
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Each subsequent case must have a title card and an end-of-case 
card. Only the additional cards containing data to be revised from 
the previous case must be input. 

4. PROGRAM 01T. 

Output from the program includes all information normally shown 
on a steam turbine cycle heat balance diagram. The input data are 
printed first by subroutine DATAIN before control is returned to the 
main program and before the calculations are performed. If iteration 
limits or independent variable limits for the turbine performance 
functions are exceeded, warning messages will be printed next. Results 
of the calculations are printed by subroutine RESULT and ar^ summarized 
in ten tables, each headed by the information read from the comment 
card. Output for two example problems is included in Appendices A and 
B. 
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Appendix A 

EXAMPLE PROBLEM 1 - BWR CYCLE 

Example problem No. 1 is intended to model the BWR cycle shown in 
Fig. 22 of Ref. 3. The ORCENT program requires two cases to be run for 
any condition other than VWO conditions. Because the BWR cycle of Ref. 
3 was made at maximum guaranteed rating flow, example problem 1 contains 
a VWO case followed by a maximum guaranteed rating case. There are minor 
differences in the cycle configurations, but these have no significant 
effect on results. The turbine cycle analyzed is shown schematically in 
Fig. 2, and the input data for both cases, entered on coding forms ready 
for keypunching, are shown in Fig, 3. The complete program output list-
ing for both cases follows. Example problem No. 1 required less than 
5 sec on the IBM 360/91 for both VWO and maximum guaranteed conditions. 



BLANK PAGE 



ORNL-DWG 78-42693 

Fig. 2. BWR turbine cycle for example problem Mo. 1. 



T W E L V E DIGIT L O N G F O R M 

HfrPt/MCttmC IMSTHVCTIOMS: 
Pynth itfy cwtft c«rt**ftiaf riM 

M 

Fig. 3. Input data for example problem No. 1 ready for keypunching. 
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E I I ' P L E FPORLEH 113. 1 , »N0 
S»EA* riRBIRE CTCLB REAT I H M C t 
OPCERT, RERSI3N t O « » - 7 R 

t » p n T DATA 

THROTTLE STEAR TEHPERATHFE 

t h r o t t l e s t e a r p r e s s u r e 

' h r o t t l t s t e a r h 0 b t i 1 r e 

•STIRRTED THROTTLE STEAR PLON 

PI M R P - D P RATE (TO CORDENSER HOT«ELL| 

CONDENSATE Bf-PASSED TO STEAH GENERATOR 

THROTTLE PtON RATIO 

r e o o ? r e d s t e a h g e n e r a t o r o o t l f t p l o r 

r e 0 1 t r e d e l e c t r i c a l o u t p o t 

g e n e r a t o r r a t e d c a p a b i l i t y 

GENERATOR FONER FACTOR 

GENERATOR OPERATION AT RATED H1DROGER PRESSURE. I * 2 « 

ROTATIORAL SPEED OP THRRI NE-S SRERATOR 

PEEDNATER P1RP ISENTROPIC EFFICIENCY 

p e e d h a t e r f 1 h p t f l r r t n e e p p i c i e n c t 

PRESSOR* OP P»P INLET ABOVE CORD. PRESSORS 

RATI) SP P I P DISCH. P R E S S . TO R-P THROTTLE 

PITCH MAHETER OP. 30TSRNING STAGE 

r u r r e r op p a r a l l e l h - p s e c t i o n s 

NORRER OP PARALLEL L - P SECTIONS 

BJNL PRESSflRE l - P SECTION 

• IHABST PIESSORE l - P SECTION 

CONDENSER PRESSORS 

PITCH D I M E T E R OP LA'IT ST AO I L - P SECT I OR 

LENGTH OF LAST STASE PttCRETS L - P SECTION 

NO. OP HOISrSRE REROVAL STAGES LP SECTION 

4 3 I S T 0 R E REROTAL STAGE NO. 1 

HOI STORE REMOVAL STAGE PRESSURE 

HOISTOPE REHOVAL STASE RO. 2 

1 J I STORE REHOWL STASE PRESSORS 

STORE N N < M L STAGE n o . I 

R01 STORE PERORAL STAGE PRESSURE 

H 3 I S T 1 P E REROVAL STASE RO. * 

ROISTItRE REHOVAL STARE PRESSURE 

EVTER NAL HOIS TO RE SEPARATOR D R I I R S T> FN HEATER NO. 

IOISTI1RE SEPARATOR EFFECTIVENESS 

ROBBER OP STAGES OP REHEAT 

TOTAL NO. OP FN HEATERS 

N ) . I P PR HEATERS HP SECTION 

NO. OP P» HEATERS LP SECTION 

PN HEATER NO. t 

EITRACTION STAGE PRESSURE 

TESHINAL TEKPERkTORE DIFFERENCE 

5 1 0 . J 

9 6 5 . 0 

0 . 5 2 

1 6 6 6 4 0 4 4 . 

0.0 

61000. 
1 . 0 0 3 0 0 

1 6 6 7 9 3 8 0 . 

1 1 1 3 . 8 2 0 

1 4 5 9 . 9 0 0 

0 . 9 0 

1 9 0 0 

0 . 8 7 9 0 

0 . 7 6 9 8 

2 2 0 . 0 9 

1.11 
6 5 . 0 0 

2 

6 

2 0 J . 7 

0 . 9 8 2 3 1 

0 . 9 8 2 3 1 

1 3 2 . 0 3 

1 3 . 0 0 

4 

4 0 . t 

11.2 

5 . 7 

2 , NS« 2 

100. 
0 
6 

2 

4 

P 
PSIA 

PER CENT 

LB/UF 

PER CERT 

LB/HR 

LB/HI 

HNS 

HTA 

PSIA 

PSIA 

PSIA 

PSIA 

IR. 
I N . 

2 . 0 0 i n . HGA 

2 . 0 0 i n . BGA 

2 1 . 4 PSIA 

PSIA 

PER CENT 

J 7 1 . 7 FSIA 

5 . 0 F 
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DR1XR I S FLASHED, R D | 1 ) " 0 

THERE I S A m i l COOLER SBCTIOR, RDC ( I f 1 

DRAIR COOLER APPROACH TRHPERATORE DIFFERENCE 

r » HEATER RO. 2 

EETBACTI3R ST ERR PROR 1101 STORE SRPARATOR VESSEL 

TERRIRAL TERPERATORE DIPPERERCE 

DRIIR I S POHPBD, RD( 2) • 1 

THERE 1 5 R3 DRAIR COOLER S E C T I O R , R D C | 2 | * 0 

PR RR AT BR * 0 . 3 

EETRACTI3R STRGE PRESSDRR 

TEEHIHAL TEHPERATORE DIPPERERCE 

DRAIR I S PLASHED. ND( J » » 0 

THERE I S R DRAIR COOLER S E C T I O R , HDC( J ) - 1 

DRAIR COOLER APPROACH TEHPERATORE DIPPERERCS 

PR HEATER RO. <• 

EETRACTIOR STAGE PRESSORS 

TERRIRAL TEHPERATORE DIPPERERCE 

DRAIR I S PLASHED, RD( « ) • 0 

THERE I S A DRAIR COOLER S E C T I O R , RDCf » | - 1 

DRAIR COOLER APPROACH TERPSRATORE DIPPERERCE 

P « NEATER RO. 5 

EITRACTIOR STAGE PRESSORS 

TERNIRAL TERPERATflRE DIPPERBICE 

DRAIR I S PLASHED, RD( 5 ) . 0 

THERE I S A DRAIR COOLER S E C T I O R , RDC ( 5) • 1 

DRAIR COOLER RPPROACR TERPERATORE DIFPEREBCE 

PR HEATER RO. t 

EITRACTIOR STAGE PRESSORS 

TERRIRAL TERPERATDRE DIPPSRBHCE 

DRAIR I S PLASHED, HD( 6 ) » 0 

TRERE I S A DEAIR COOLER S E C T I O R . RDC ( 6 ) ' • 

DRAIR COOLER RPPROACR TERPBRATORE DIPPERERCE 

PR FORP I S LOCATED BEFORE PR HEATER RO. 1 , I P " 1 

PR F9RP I S TSRBIHE DRIVER. I P P T - 1 

STEAR PLOR TO PR FOHP TOR EIRE RILL RE CALCULATED 

5TBAR PLO« TO STEAH J E T AIR EJECTOR 

VALVE STEH ARD PACKIHG LEAK AGES RILL BE CALCOLATED, LR» 

10.0 

5 . 0 

126.6 

5.0 

10.0 

6 9 . 5 

s.o 

10.0 

21.« 

5.0 

10.0 

5.T 
5.0 

1 9 . 0 

1 5 3 0 0 . 

P S I A 

P 

P S I A 

P 

PSXA 

P 

P S I A 

F 

LB/HR 
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e i k h p l e p r o b l f h a n . i , » » o 
i * e a » t u r b i n e c t c l e h t u t b a l a n c e 

J I C M T , VERSION 1 0 - 9 - 7 B 

CALCOLATED RESULTS, PAGE I 

T A B L E 1 3 V E R A L L P E R F O R H A 4 C E 

N E T T t l R B M B C T C I . E H E A T K I T E , B T U / H N - H R 1 0 0 0 7 . 
1 E T T U R B I N E C Y C L E E P P I C I E N C r , P E R C E I I T 1 * . 1 0 

T i l i n g s T t l R H t N E C T T L E H E A T R A T E , B T U / X M - H R 9 4 5 9 . 
I R O S S T n R B I * E C Y C L E E F F I C I E N C Y . P E R C E N T 1 4 . 4 1 

B M E F A T O R OUTPUT. HNE 1 1 1 S . 6 1 1 6 

P 1 » * R P E 9 1 I R E D BY T I I R B 1 N E - D P I V C * f l l PUMP, n * 1 9 . 7 4 9 
".EIIEPATJR OUTPUT PLUS FN PIIHP P O K E S , nil I I I S . U S 

H T C H A N I C A L L O S S E S . E l 6 1 6 8 . 
G E N E R A T O R L O S S E S , x » 1 6 2 8 ) . 

ET APPLE PROBLEM B O . I , V I O 
STEAH TURBINE CTCLE HEAT BALANCE 
ORCENT, V E R S 1 3 * 1 0 - 9 - 7 B 

CALCULATED R E S 1 LT S , PAGE 2 

TABLE I t T t l R S I N E BEPANSION L I N E 

ST EAR FLO* PRESSORS TE8PZRATUBE H O I s r a i E ENTMALPI ENTROPY 
LB/HR P S I A F PER : e n t B T O / L B B T O / L B - r 

T H R M N E THROTTLE 1 6 6 6 4 0 8 0 . 9 6 5 . 0 5 « 0 . 1 0 . 5 2 1 1 9 0 . 9 
GOVERNING STAGE B O I L 1 6 6 4 7 4 1 6 . 9 2 6 . » 5 1 5 . 1 1 0 . 7 1 1 1 9 0 . 9 1 . 1 9 5 2 
GOVERNING STAGE SHELL 1 6 6 4 7 4 ' ! 6 . 7 1 8 . 5 5 0 6 . 0 1 . 9 6 1 1 7 1 . 5 1 . 3 9 8 8 
HP SECTION ELEP 1 5 6 1 1 7 2 9 . 2 1 8 . 7 1 9 9 . ) 1 2 . 5 1 1 0 9 0 . 9 1 . 4 1 4 7 
HP S E C T I 3 I IIEEP 2 1 8 . 7 1 0 9 6 . « 
EXTERNAL H O I S T O B E SEPARATOR I N L E T 1 5 6 1 3 6 7 I . 2 1 7 . 1 1 C 9 6 . * 
EXTERNAL R O I S f O R E SEPARATOR OUTLET 1 1 ( 9 8 9 9 1 . 2 1 1 . 0 1 8 7 . 1 0 . 0 1 1 9 9 . 2 
LP S E C T I 5 * BOWL 1 2 7 5 2 1 2 0 . 2 0 ) . 7 1 8 4 . 2 0 . 0 1 1 9 9 . 2 1 . 5 * 4 6 
BEFORE 1 0 1 S T I R E REMOVAL NO. 1 < 0 . 1 2 6 7 . « 8 . 8 0 1 0 8 7 . 7 I . S b J l 
AFTER R O I S T O R E REROVRL NO. 1 * 0 . l 2 6 7 . 4 8 . 1 6 1 0 9 1 . 7 1 . 5 6 8 9 
BEFORE HOI STORE REMOVAL NO. 2 2 1 . « 2 1 1 . 6 1 0 . 6 6 1 0 5 5 . 6 1 . 5 7 8 9 
AFTER 1 0 I S T 0 R E REBOVAL NO. 2 2 1 . « 2 J 1 . 6 9 . 7 * 1 0 6 * . ] 1 . 5 9 1 6 
BEFORE HOISTORE REHOVAL N O . 1 1 1 . 2 1 9 8 . 6 1 1 . 8 1 1 0 2 9 . 6 1 . 6 0 2 7 
AFTER 1 5 I S T D R E RBROVAL NO. I 1 1 . 2 1 9 8 . 6 9 . 9 7 1 0 * 7 . 8 1 . 6 1 0 4 
BEFORE H O t S T O R E I E K 0 V A L NO. 4 5 . 7 1 6 7 . 5 1 2 . 0 5 1 0 1 1 . 0 1 . 6 * 2 * 
AFTER F O I 5 T O R E REMOVAL NO. « 5 . 7 1 6 7 . 5 9 . 5 0 1 0 1 8 . « 1 . 6 8 2 9 
LP SECTION E L E P 9 1 7 0 9 2 * . 0 . 9 8 2 1 1 1 0 1 . 1 1 4 . 1 9 9 5 6 . 4 1 . 7 1 3 7 
LP SECTION WEEP 0 . 9 8 2 1 1 9 7 5 . 1 
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r r a h p l e p r o r i e r i s . i , p r o 
s t r a h t o r h i r e c y c l e r e i t r a l a r c r 
o r c r h t , fBRSIOR 1 9 - 9 - 7 8 

c a l c h l a t e d r e s u l t s . m c e j 

TABLE l i t ST EAR J E T AIR E J RC TO R 

3TEAH P I O H , I B / H * 1 5 0 0 0 . 
STEAH ERTHALPT I R . B T D A R 1 1 1 0 . 4 
STEAH ERTHALPT OUT. PTO/LR 1 8 0 . 2 

TARLE I f R I T E R R I L ROISTORE SEPARATOR O R 1 I R S TO PR RERTER RO. 2 

BRAIR f LOR , L R / H f 1 4 1 * 6 6 0 . 
DRAIH PRESSRRR. P S I A 2 1 1 . 0 
DRATR TEHPEAATOAE, P 1 8 7 . 1 
DRAIH ERTRALPT, H M / I K 1 6 1.2 

TARLE f TRERR I S RO RRHEATE* 

TARLR t l ROISTJRR PERORAL STAGES 

RO I STORE R ER3VAL STASE RO. 1 
DRAIRS TO PR HRATRR RO. 5 
STAGE P R B f S O R B . P S I A D O . 1 
TERPBBATBRB. P 2 * 7 . a 
RATER REHOPED, LR/HR 5 3 0 0 * . 
RATHE ERTRALPT, RTO/LR 2 1 6 . 1 
STRAH REHIRED, LR/RR 5 5 8 * 1 . 
STRA* ERTHRLPT. RTO/LR 1 9 1 1 . 7 

2 1 <1 
5 6 6 

2 1 . » 1 1 . 2 5 . 7 
2 1 1 . f> 19R.<» 1 6 7 . 5 

1 1 2 1 4 2 . 2 1 1 4 2 a . 2 8 1 0 9 1 . 
t i l . 9 1 6 6 . 7 1 3 5 . 5 

0 . 5 1 1 8 7 . 0 . 
0 . 0 1 0 * 7 . 8 0 . 0 

EIARPLR PRO RLE • 1 0 . 1 , TRO 
STRAH TRRBIRR C * r i E HEAT RALRRCE 
ORCERT, TBRSIOH 1 0 - 9 - 7 8 

CILCBLITEB RRSBLTS, PAGE * 

PR HEATER HO. • 2 3 <1 5 6 
PR PLOP, L B / R E M 6 1 B 0 8 0 . 1 3 0 0 3 * 5 5 . 1 3 0 0 1 * 5 5 . 1 3 0 0 3 * 5 5 . 1 1 0 0 3 * 5 5 . 1 1 0 0 1 4 5 5 . 
PR TMPERATBBE OUT, P 4 2 4 . 5 3 7 7 . 8 3 1 * . 0 2 9 1 . 9 2 2 2 . 1 1 5 9 . 0 
PR EVTBALPT OCT. RTO/LR 1 0 2 . 7 1 5 1 . 2 1 0 5 . 0 2 6 1 . * 1 9 0 . * 1 2 6 . 4 
PR TBRPERRTORR I R . P 3 R 1 . 3 3 3 4 . 0 2 9 1 . 9 2 2 2 . 1 1 5 9 . 0 1 0 2 . R 
PR EBTRALPT I R . RTO/LR 3 5 6 . 1 1 1 0 5 . 0 2 6 1 . « 1 9 0 . « 1 2 6 . 9 7 3 . 8 
EITRACTIOH STAGE PRB5SRRB. P S I A 3 7 1 . 7 2 1 3 . 0 1 2 6 . 6 6 9 . 5 2 1 . * 5 . 7 
BITRACTIOR STEAH PLOH. LB/RR 1 0 0 0 6 6 7 . 6 7 8 2 7 2 . 6 1 0 9 7 7 . 9 5 2 6 2 7 . 7 1 0 0 9 5 . 5 2 2 2 6 6 . 
EITRACTIOR STEAB EBTBALPT. RTO/LB 1 1 2 8 . 3 1 1 9 9 . 2 1 1 6 1 . 1 1 1 2 1 . 9 1 0 6 * . J 1 0 1 8 . 0 
SHELL PRBSSOBE. P S I A 3 * 2 . 0 2 0 2 . 3 1 1 6 . 5 6 3 . 9 1 9 . 7 5 . 2 
SHELL TERPEBATBBE, P • 2 9 . 5 3 8 2 . 8 3 3 9 . 0 2 9 6 . 9 2 2 7 . 1 1 6 * . 0 
SHRLL RRRTB PLOB. L B / R R 1 0 0 8 6 8 7 . 1 6 1 * 6 2 5 . 6 1 7 0 * 6 . 1 5 8 9 6 7 1 . 2 5 2 0 7 9 7 . 1 5 9 1 9 1 1 . 
SRRLL DRAIR TEHPBRATORR, P 3 9 1 . 3 3 8 2 . 8 3 0 1 . 9 2 1 2 . 1 1 6 9 . 0 1 1 2 . 8 
SRRLL DRAIR RHTRALPT, RTO/LR 3 6 5 . 7 3 5 6 . 5 2 7 1 . 7 2 0 0 . 5 1 1 6 . 9 8 0 . 8 

TARLE f i l l COHDERSER 

CORDERSER PRESSORS, P S I A 0 . 9 8 2 1 1 - 2 . 0 0 I R . RGA 
CORDRRSITE PLOB, LR/HR 1 3 0 6 M 5 5 . 
CORDIRSITB TERPBRATORE, P 1 0 1 . 1 
COBBERSATB BRTHALPT, BTB/LR 6 9 . 1 
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P E H P L E P R U L E R NO. 1 , » « 9 
i t e i h t u r b i n e c t c l e h p a t i a l a r c e 

O U C W T , H P I U * 1 0 - 9 - T I I 

CALCULATED RESULT*:, PA CR S 

• a b i e i i c o n d e n s a t e a n d p p e d r a t e r 

c o n d e n s a t e p t i * B T - p a s s e d t o s t e a h i ; e n e r a t o » , l b / h i 
CONDENSATE ENTHALPI N T - P A I S E D TO S T E M GBNEBATOI, B I U / L B 

61C00. 70.8 
r » r t o » t i p i m p , i r / h p 
PN -ESPERATURE TO PN POHP, f 
PN ENTHALPT TO PN PUMP, RTU/LH 
PN PNTHALPf R I S E ACROSS PN PURP, P T U / L B 
PN PRPSSURE M C I E I S K k C t O S S PN p i m p , P S I 

16618080. 17a.1* 
I S 2 . * N.I 194 2. 

p« n u n r > s t e a h o e n e r a t o r , l b / h r 
PN -ENPE1ATURE TO S f E A H GENERATOR. P 

»N-HALP1T T 3 STEAN GENENATOR, BTO/LB 

1 6 6 1 B J R 0 . 
H2N.S 
• 0 2 . 7 

RAKR-tlP T3 CONDEN5ER HOTNELL, LR/HR 0. 
5 - E A H PLON PROS STEAR GENEPATOR, LB/HP 
STPAN B I T O L P F PROH ST M B fig KB SATOS, B T U / l f l 

166719)10. 
1190.9 

THROTTLE STEAR PLOW PN PHI P TO SB I P C , L R / H t 
THRnTTLP PRESSURE PN POHP T O R B I N E , PSIA 
TH'OTTLE RKTHA1.PT PR POHP TVIRBTRE, B T ' l / L B 
E I H A n S T PRESSURE P« PIIHP T U R B I N E . PSIA 
H H A U S T ENTHALPT PN POBP T O P B I H E , BTO/LB 

2 6 R 6 C 0 . 
2 0 2 . 1 

i m . i 
1 . 2 2 7 6 9 9*7.1) 

TIAKPLE PPOBLER NO. 1 , 1*0 
STEAR TURBINE CICLE HEAT BALARCE 
ORCENT, VERSION I 0 - 9 - 7 H 

CALCULATED RESULTS, PASE f 

TABLE I T A L f E ST8R A «D SHAPT LEAKAGES 

STEAK SEAL REGULATOR 
PLOW TO S S R , LB/Ml 2 2 6 6 6 . 
•NTHALPT AT S S R , BTt l /LB 1 1 1 1 . 7 
PLOD PRJH SSR T3 HAIR JONOENSCR, LB/HR 1 0 8 0 0 . 
PLOII PROD SSR TO S T E M PACKING EXHAUSTER, LB/BR / 2 0 0 . 
PL0M P R ) h SSR TO PR HEATER B O . 6 , LB/HR « 6 6 6 . 
BAKE-UP PRJH THROTTLE STEAR, LB/HR 0 . 
ENTHALPf OP RARE-OP STEAH, B T U / I B 0 . 0 

THROTTLE » » l » E STER 
LEAK Htl. 1 (DRAINS TO PM HEATER MO. 2 | , LB/HR 1 2 9 8 6 . 
PHTHALPT LEAK RO. 1 , BTH/LB 1 1 9 0 . 9 
LEAR BO. 2 (DRAINS TO S S R ) . LB/BR 1 6 7 8 . 
EMTHALPT LEAR RO. 2 , P T O / L B 1 1 9 0 . 9 

GOVERNIRG STAGE SECTION 
LEAK NO. 1 (DRAINS TO P » HEATER RO. 0 1 , Lfl/HR 0 . 
ENTHALPT LEAR RO. J , RTO/LB 0 . 0 
L*AR NO. « (DRAINS TO S S R ) . LB/HB 0 . 
ERTHALPT LEAR RO. » , RTO/LB 0 . 0 

HP TURBINE SECTION 
TOTAL LEftR RO. S (DRAIRS TO P » BEATER NO. 1 ) , LB/HB 6 0 6 9 . 
ERTHALPT LEAR NO. % BTI1/ IR 1 0 9 6 . * 
TOTAL LEAR NO. 6 ( P R A I R S TO S S R ) . L B / H I 1 8 9 8 B . 
ENTHALPT LEAR « 0 . 6 , BTO/LB 1 0 9 6 . « 
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e i a h p l e p r o b l e m i o . i u t a i K g o a r a r t e e u t i n r , 
» ( l > r o t t l l l C C l l K I I T BALARCE 

o r c e n t , T E R M O R I O - R - T R 

i r p o t d a t a 

t h r o t t l e s p e a r t e h p e r a t o r e 

t h r o t t l e s p e a r p r e s s o r s 

THROTTLE S T E M H 0 1 5 T 0 R E 

EST 1 RAT ED THROTTLE S T U D PLOR 

P« RARE-OP B I T E (TO CORDEHSER H1TRELL1 

CORDERSATE BT-PASSED TO STEAH GENERATOR 

THROTTLE PLOR BAT 10 

R E 9 0 I R C D STEAR GERERATOR OOTLET PLOR 

RBQOIRED ELECTRICAL OOTPOT 

GENERATOR RATED C A P A M L 1 T T 

6ERERRT0R PORRR PASTOR 

GENERATOR OPERATION AT RATED HtOtfOGER PRESSURE, I H J -

ROTATIORAL SPEED OP TORBIHE-GEREFATOR 

PEEDRATER PfIMP I S E N T R O P I C E P P I C I E R C T 

PEEDRATER POHP TORSIVE E P P I C I E R C T 

P I E S S O R E OP PRP IRLET A BOTE CORD. PRESSURE 

R A T H ' P PBP D I S C N . P R E S S . TO H - P THROTTLE 

PITCH DIAMETER OP SOTPRRING STAGE 

NtltlBE* OP PARALLEL H - P S E C T I O R -

ROHBEB OP PARALLEL L - P SECTIORS 

ROIL PRESSURE L - P SECTIOR 

EIHA05T PRESSURE L - P SSCTIOR 

CORDENSER P R E S S O R S 

PITCR DIAMETER OP LAST STAGE L - P S E C T I C R 

L E R G r * OP LAST STAGE BOCRETS L - P SECTION 

NO. OP HOISTBRE REMOVAL STAGES LP SECTIOR 

H 3 I S T 0 R E R E H 3 R I L STAGE 1 0 . 1 

MOISTURE REMOVAL STAGE PRESSURE 

HOISTORE PERORAL STAGE R O . 2 

HOI STORE REHOVA L STAGE PRESSORS 

H O I S r O R E IEHORAL STAGE R O . 1 

ROCSTORE REMOVAL STASE PRESSURE 

HOISTORE REHORAL STAGE RO. tt 

HOISTORE REHOTAL STAGE PRESSQRE 

E1TERNAL HOISTORE SEPARATOR D I A I R S TO PR HEATER RO. 

HOISTORE SEPARATOR E P P E C T I T E R E S S 

ROHBER OP STAGES OP REHEAT 

TOTAL R 3 . OP PR HEATERS 

RO. OP PN HEATERS HP SECTION 

RO. OP P I HEATERS L P SECTION 

P I HEATER RO. 1 

E I T R A C T t O R STAGE PRESSORS 

TERHINAL TIHPERATORE DIPPERERCE 

SRO. ) 
9 6 5 . 0 

0 . 5 2 

1 5 8 7 1 0 0 0 . 

0 . 9 

tiooo. 
0 . 9 5 2 1 B 

1 5 « 8 ' . 5 1 M . 

1 2 6 0 . 0 0 3 

H 5 9 . H C 0 

0 . 9 0 

i.H 

2 . S S « 2 

100. 

0 
6 
2 
* 

P 

P S I A 

PER : e h t 

LB/HR 

PER CENT 

L R / H 1 

LB/HR 

n « E 

BRA 

RPR 

P S I A 

I N . 

H O C 

0 . 8 7 8 0 

0 . 7 6 9 8 

210.00 
1. 11 

6 5 . 0 0 

2 

6 
1 9 « . 0 P S I A 

0 . 9 8 2 1 1 P S I A 

0 . 9 8 2 1 1 P S I A 

1)2.00 

« 1.00 
« 

2 . 0 0 I N . HGA 

2 . 0 0 I N . HGA 

I H . 

I I . 

J S . 2 P S I A 

2 0 . « P S I A 

1 0 . 7 P S I A 

PER CENT 

1 5 V . 0 P S I A 

5 . 0 P 
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D»»IN i s f l a s h e d , 4Df 1 | " 0 

THERE I S A DRAIN COOLER SECTION, NDC ( 1 | • 1 

n n t > COOLER APPROACH TEMPERATURE DIFFERENCE 

P I HEATER NO. 2 

r i T R A c r m i t e a h prtm m o i s t u r e s e p a r a t o r v e s s e l 

TRUNKAL TEHPERATHR E DIFFERENCE 

DRAIN I S PUMPED, » D | 2 ) » 1 

t h e r e i s i i d r a m c o o l e r s p c t i o n , *DC( 2) « 1 

»» h e a t e r r o . 1 

EITRACTION STAGE PRESSURE 

TP 'MINAL TEMPERATURE DIPPERERCE 

DRAIN I S PLASHED, 1D< ! ( • 0 

•HERE I S A DRAIN COOLER SECTION, ROC ( ) ) * 1 

DRAIN COOLER APPROACH TEMPERATURE DI PPERERCE 

PR HEATER HO. « 

E f f R A C T I O N STAGE PRESSORE 

TERMINAL TEMPERATURE OIPPERENCE 

DRAIN I S PLASHED, ND( » ) > 0 

THERE I S A DRAIN COOLER SECTION, NDCI « | • 1 

DRAIN COOLER APPROACH TEMPERATURE DIFFERENCE 

FN HEATER NO. 5 

PITRACTION STAGE PRPSSOBE 

TERMINAL TEMPERATURE DIFFERENCE 

DRAIN I S FLASHED, SDf 5 ) * 0 

THERE I S A ORAIN COOLER S E C T I O N , NDC | 5 | • 1 

DRAIN COOLER APPROACH TEMPERATORE DIFFERENCE 

FN HEATER NO. 6 

EIT RACT ION STAGE PRESSURE 

TERMINAL TEMPERATURE DIFFERENCE 

DRAIN I S PLASHED, ND( 6 ) > 0 

• H E R E I S A DRAIN COOLER SECTION, NDC ( 6 ) • ' 

DRAIN COOLER APPROACH TEMPERATURE DIFFERENCE 

FN P n R P I S LOCATED BEFORE P I HEATER NO. 1 , I P " 1 

FN PI HP I S T O R F I N E DRIVEN. I P P T ' 1 

STPA1 F L O ! TO P » POMP T IIP BINE N I L L BE CALCULATED 

STEAM PLOI T3 STEAM J E T AIR EJECTOR 

VALVE STEM AND PACKING LEAKAGES HILL BE CALCULATED, I K " 1 

10.0 

5.0 

120.6 

5 . 0 

10 .0 

66 . 1 

5 . 0 

10.0 

20. « 

5 . 0 

10.0 

5 . « 

5 . 0 

10.0 

1 5 3 0 0 . 

PSIA 

F 

PSIA 

P 

PSIA 

P 

PSIA 

F 

L B / H I 
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EEAMPLE PIOBLEB R J . BATIMBH GOABARTEE B I T I I S 
STEAR T0RB1RE CTCLC HEAT B I L I V C E 
OBCERT* T E R S I J R 1 0 - 9 - 7 8 

C l LCOLATED RESOLTS, PIGE 1 

TABLE I 1VERALL PERPOIMIRCE 

RET TORBIRB CYCLE R E I T R I T E . BTO/ IN-HR 1 0 0 0 2 . 
RET TORBtRE C T C t E E P P I C I E R C T . PER CERT ) « . 1 1 

GROSS TORBIRE CTCLE BERT R I T E , BTO/RN-HR 9 R 5 4 . 
GROSS TORRIHE CTCLE E P P I C I E R C T , PER CERT ) « . 6 J 

GRRERITOR OOTPnT, H I E 1 2 6 1 . « 7 8 

PORER RE01IRED BT TO PR IRE* DRIVER PR POMP. MR 1B. 969 
GRRERITOR OOTPOT PLUS PR PIMP PORER, BR 12R0.6RR 
R E C R I R I C I l LOSSES, RR 6 1 6 R . 
GENERATOR L O S S E S , KR 1 5 3 0 * . 

E I I R P I E PROBLEM RO. 1 , HAIIMBH GOARAHTEE R I T I R G 
STEAM TORBIRP CTCLE REIT R I L I R C E 
ORCERT, VERSI1H 1 0 - 9 - 7 R 

CILCOLITED RESULTS, PICE 2 

T I B L E I t TORBIRE E I P I R S I O R L I R E 

TORBIRE THROTTLE 
GOTBERING STIGE ROIL 
GOTERHIRC. STAGE SHELL 
HP SECTION ELEP 
HP SECTION BEEP 
ERTERRAL SOI STORE SEPARATOR IHLET 
EITERRAL MOISfORB SEPARATOR OOTLET 
LP SBCTIOR SOHI. 
BEPORE ROISTORE REMOVAL NO. 1 
APTEI HOZ3TORB REHOTAL RO. 1 
BE PORE R 01 STORE ••MORAL BO. 2 
APTBR HOISTORB REMOVAL RO. 2 
REPOSE MOISTORE REMOVAL RO. 3 
IPTEB 1DISTURB REMOVAL RO. 3 
REPORE MOt STORE REMOVAL bo. • 
APTBR h o n t v b b REMOVAL RO. « 
LP SECTIOR ELEP 
LP SICTIOB OEEP 

STEAR PLOR 
LB/HR 

1 5 8 7 0 5 1 0 . 
1 5 8 5 3 8 5 4 . 
1 5 8 5 3 8 5 4 . 
1 4 9 0 9 0 3 2 . 

1 4 8 8 5 9 3 5 . 
1 3 0 4 7 2 0 3 . 
1 2 1 5 2 7 9 2 . 

8 7 7 6 1 4 1 . 

PRESSURE 
PSIA 

9 6 5 . 9 
9 1 8 . 0 
6 8 3 . 6 
2 08.2 
208.2 
206.8 
2 0 2 . 9 
1 9 4 . 0 

3 8 . 2 
3 8 . 2 
2 0 . 4 
2 0 . 4 
1 0 . 7 
1 0 . 7 

5 . 4 
5 . 4 
0 . 9 8 2 1 1 
0 . 9 8 2 3 1 

TMPES1TDBE 
p 

5 4 0 . 3 
5 3 4 . 3 
5 0 0 . 5 
3 8 5 . 2 

383.0 
3 8 0 . 2 
2 6 4 . S 
2 6 4 . 5 
2 2 9 . 0 
2 2 9 . 0 
1 9 6 . 4 
1 9 6 . 4 
1 6 5 . 7 
1 6 5 . 7 
101.1 

HOISTOBE 
peb : e b t 

0 . 5 2 
0 . 7 5 
4 . 3 1 

12.60 

0.0 
0.0 
8 . 7 3 
8.28 

1 0 . 5 6 
9 . 6 1 

1 1 . 7 0 
9 . 7 9 
11.88 

9 . 3 5 
1 4 . 1 5 

SRTHALPT 
BTU/LB 

1 1 9 0 . 9 
1 1 9 0 . 9 
1 1 7 1 . 4 
1 0 9 3 . 0 
1 0 9 4 . 5 
1 0 9 4 . 5 
1 1 9 8 . 5 
1 1 9 8 . 5 
1 0 8 7 . 2 
1 0 9 1 . 4 
1 0 5 5 . 3 
1 0 6 4 . 5 
1 0 2 9 . 9 
1 0 4 8 . 6 
1 0 1 3 . 8 
1 0 3 9 . 1 

4 5 8 . 9 
9 7 6 . 0 

ENTROPY 
BTU/LB-P 

1 . 3 9 6 0 
1 . 4 0 C 9 
1 . 4 1 6 8 

1 . 5 * 8 7 
1 . 5 6 7 4 
1 . 5 7 3 2 
1 . 5 6 3 2 
1 . 5 9 6 5 
1 . 6 0 7 5 
1 . 6 3 6 1 
1 . 6 4 7 9 
1 . 6 8 8 3 
1 . 7 1 8 1 
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e i a n p l e m o p i e r an . i , l u i m w g o a r a r t r e h i t i i s 
STEAN 'TIERINE CTCLE HE AT BALANCE 
o p c f r r . t r r i s t o i 1 9 - 4 . 7 8 

CALCIH-ATPD A M B I T ' S , PAGE i 

TARLE I I I STEA4 J P T AID EJECTOR 

STEAR r t o » . LB/HR 1 5 0 0 0 . 
STEAR PRTRALPT I N . BTfl /LB 1 1 9 0 . 9 
STEAN ENTH ALPT 01T. BTH/LR 1 R 0 . 2 

TARLE I T I I ' t H U NOT STfJRE SEPARATOR D I I I I S TO n NEATEt 1 0 . 2 

DRAT N PLOR. LB/HR 1 R 3 R 7 3 2 . 
MATH PNESS1RE, PS tA 2 0 2 . 9 
MATH TENPERATBRE. P 1 B 1 . 0 
DRATH RRTHALPT, PTB/LB 1 5 6 . 9 

TABLE f TH 'RE I S RO REHEATER 

TARLE VI ROIST7RE R Elf OVAL STAGES 

HOtlTIIRE i EN3VAL STA1E H I . 1 2 1 » 
DRAINS TO p a HEATER RO. 5 5 6 6 
STAGE P P K S H R E , PSIA 1 R . 2 2 0 . * 1 0 . 7 5 . * 
TERPERATRtE. P 2 6 4 . 5 2 2 4 . 0 1 1 6 . * 1 6 5 . 1 
RATER REH9VED. LB/HR 5 2 2 * 9 . 1 1 1 2 5 1 . 2 9 7 1 9 1 . 2 6 5 ) 7 9 . 
MATER ENTHALPY. BTfl /LB 2 ) 1 . 1 1 9 7 . ) 1 6 * . 5 1 3 1 . 6 
STEAH REN)VED. LB/HR 5 ) ) 1 J . 0 . 4 8 8 4 0 . 9 . 
STEAR ENTHALPT, BTO/LR 1 0 9 1 . * 9 . 0 1 0 1 8 . 6 0 . 0 

TEAHPLE PROBLER RO. 1 , NAIIROH GOARAHTRE RATING 
5TRAH TUDRINK CTCLE HRAT BALARCE 
ORCSWT, VERSION 1 0 - 9 - 7 R 

CALCULATED RESULTS, PAGE « 

TABLE VTT PR HRATERS 

PR HEATER NO. 
PR P L 9 R , LB/HR 
PR TENPERATHBE 3 B T , P 
PR ERTRALPT OOT. RTD/LB 
PR TERPEEATIIRE I R , P 
PR ERTHALPT I R , BTO/LB 
EXTRACTION STAGE PRESSURE, P S I A 
FITRACTIOR STEAH PLO*, LB/HR 
EETRACTI3V STEAH EHTHALPI, RTO/LR 
SRELL PRESSORS, PSIA 
SHELL TEHPERATORE. P 
SR*t.L DRAIR PLOR, LR/HR 
SHELL DRAIR TERPERATORE, P 
SHELL DRAIR EHTHALPT, RTO/LB 

1 2 1 * 5 6 
1 5 9 2 1 5 1 8 . 1 2 1 9 * 0 5 4 . 1 2 1 9 * 0 5 9 . 1 2 1 9 * 0 5 9 . 1 2 1 9 * 0 5 9 . 1 2 1 9 * 0 5 9 . 

* 19 . 9 1 1 1 . 7 1 1 0 . * 2 8 8 . 8 2 1 9 . 6 1 5 7 . 1 
3 9 7 . 7 1 * 6 . 8 1 0 1 . 2 2 5 8 . 2 1 8 7 . B 1 2 5 . 1 
3 7 7 . 2 3 3 0 . * 2 8 8 . 8 2 1 9 . 6 1 5 7 . 1 1 0 2 . 9 
1 5 2 . 1 3 0 1 . 2 2 5 S . 2 1 8 7 . 8 1 2 5 . 1 7 0 . 9 
1 5 * . 0 2 0 2 . 9 1 2 0 . 6 6 6 . 1 2 0 . 4 5 . 4 

9 * * 0 2 1 . 6 3 * 5 * 1 . 5 9 1 6 3 0 . S 9 8 5 1 6 . 6 6 7 B 1 0 . *BD17B. 
1 1 2 6 . * 1 1 9 8 . 5 1 1 6 2 . 6 1 1 2 1 . 5 1 0 6 4 . 5 1 0 1 9 . 1 

1 2 5 . 7 1 9 2 . 7 1 1 1 . 0 61 . 0 1 8 . 6 5 . 0 
* 2 * . 9 1 7 8 . 7 1 3 5 . * 2 9 1 . 8 2 2 4 . 6 1 6 2 . 1 

9 * * 0 2 1 . 1 * 1 0 * 5 9 . 5 9 7 1 0 8 . 1 4 9 5 9 * * . 2 1 B 0 5 B 9 . 3 1 8 6 0 5 1 . 
1 8 7 . 2 1 7 8 . 7 2 9 8 . 8 2 2 9 . 6 1 6 7 . 1 1 1 2 . 9 
1 6 1 . 3 1 5 2 . 2 26 B . 5 1 9 7 . 9 1 1 5 . 1 8 0 . 9 

TABLE V I I I CORDEHSER 

CORDENSER PRESSORS, PSIA 
CORDBRSATE PLOR, LB/RR 
CONDENSATE TERPERATORE, P 
CORDERSATE ERTHALPT, BTO/LP 

0 . 9 H 2 1 1 
1 2 * 5 5 0 5 9 . 

101.1 
6 9 . 1 

2 . 0 0 I B . HGA 
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EEANPIE PR 0 BLE R HO. 1 , HAIIROH GOARARTEE PATIRG 
STEAN TORBIRE CTCLE R E M BALANCE 
O I C E R T , T E R R O R 1 0 - 9 - 7 8 

CALCOLATB R E S U L T ; , PAGE 5 

TABLE I I COBDERSAfE ARB PEE0RAT4B 

CORDERSATE PL1R BT-PASSED TO STEAR GENERATOR, LB/MR 6 1 0 0 0 . 
CORDERSATE ERTRALPI BT-PASSEO TO STEAH GENERATOR, " T O / L B 7 0 . 9 

PR PLOH T7 PR PORP. LB/RR 1 5 8 2 N 5 1B . 
PR TEHPERATOIE TO PR POHP, P 1 7 H . D 
PR ENTHALPT TO PR P O R P . BTO/LB » » » . C 
PR ERTBALPT R I S E ACROSS PR POHP, BTO/LB « . 1 
PR P I E S S O t E INCREASE ACROSS FR POHP, P S I 10 * 2 . 

PR PLOB TJ STEAR O I R E R A T O I , LR/HR 1SH2« C l « . 
PR TERPEIATOIE TO STEAK GENERATOR, P 0 1 9 . 9 
PR ERTRAIPT TO STEAH GENERATOR, BTO/LB 1 9 7 . 7 

HARE-OP TO CORDERSER HOTNELL, LB/HR 0 . 

STIAR PLOR PBOR STEAH GENERATOR. LB/HR 1S8BS5 1 9 . 
STEAN BRTRALPf PROH STEAR GERE (ATOR, R T U / L B 1 1 9 0 . 9 

THROTTLE STEAH PLOR P« PS«IP T O R B I R E . LB/RR 2 1 9 8 6 7 . 
THROTTLE PRESSORS PN POHP TORBINE, PSIA 1 9 2 . 6 
THROTTLE ERTHALPI PR POHP TORBIRE, BTO/LB 1 1 9 8 . 5 
EfHAOST PRESSURE PR PtlHP TORB1NE, P S t A 1. 2 2 7 8 9 
ERHAOST E1THALPT PN POHP T O B B I N E . BTO/LB 9 U 9 . U 

EXAHPLE PROBLER RO. 1 , HAIINOH GOAIANTIE RATIRG 
STEAH TORRIRE CTCLE BEAT BALANCE 
ORCENT. VER5I7R 1 0 - 9 - 7 8 

CALCOLATEO RESULTS, PAGE 6 

TABLE X VALVE STEH ABO SHAPT LEAIAOES 

STEAH SEAL RBGOLATOB 
PLOf TO S S I , LB/KB 2 1 6 2 1 . 
ERTIALPT AT S S I , BTO/LB 1 1 1 0 . 2 
PLOR P I ) R SSB TO HAIR CONDENSER, I B / I B 1 0 8 0 0 . 
PLOB PBOH S S I TO S T E M PACRING EXHAOSTE8, LB/HB 7 2 0 0 . 
PLOR P I 7 B S S I TO PB HEATER BO. « . LB/HR 1 6 2 1 . 
RARE-OP PROH THROTTLE STEAH, LB/HR 0 . 
ENTRALPT OP RARE-OP STEAN, BTO/LB 0 . 0 

THROTTLE VALVE STER 
LSAE RO. 1 |ORAIRS TO PR REATEI BO. 2 ) , L I / H I 1 J I 6 1 . 
ERTHALPT LEAK BO. 1 , B T O A B 1 1 9 0 . 9 
L I U RO. 2 ( M 4 I R S TO S S S ) , LB/HR I S O ] . 
ERTBALPT LE«« NO. 2 . B T O / L B 1 1 9 0 . 9 

GOVERRIRG STASE S E C T I O R 
L E U RO. 1 ( M A X I S TO PB l l l t t l 1 0 . 9 ) . 1 B / I I 0 . 
ENTRAIPT LEAK I S . 3 , B T O A B 0 . 0 
L I U BO. • (ORAIRS TO S S I ) , L B / H I 0 . 
IRTHALPT LEAR BO. » . B T O A B 0 . 0 

HP T O I B I B E SBCTIOR 
TOTAL L E I * 1 0 . 5 | 0 l k I R S TO I B BBATER 1 0 . ] ) , LB/HR 5 7 7 9 . 
B l f R A L f T LEAK 1 0 . S , B T O A B 1 0 9 * . 5 
TOTAL LEAK BO. S ( O R M R S TO S S I ) , L B / H B 1 8 1 1 8 . 
ERTRALPT LEAK 1 0 . 6 , B T O A B 1 0 9 » . S 
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Appendix B 

EXAMPLE PROBLEM 2 - PWR CYCLE 

Example problem No. 2 is intended to model the PWR cycle shown in 
Fig. 24 of Kef. 3. The cycle of Ref. 3 is a two-stage steam reheat 
cycle supplied with slightly superheated steam from a PWR employing 
om-i—through steam generators. Because the calculation is made at half-
rated load, both a VWO case and a half rated load case are required. The 
turbine cycle analyzed is shown schematically in Fig. 4, and the input 
data for boLh the VWO case .and the half-rated load case, entered on cod in); 
forms ready for keypunching, are shown in Fig. 5. The complete program 
output listing for both cases follows. Example problem No. 2 required 
about 15 sec on the IBM 360/91 for both VWO and half-rated load conditions. 



BLANK PAGE 



OBNL-DWG re-12694 

FEEDWATER 
PUMP 

TURBINE 

Fig. 4. PWR turbine cycle for example problem No. 2. 



T W E L V E DIGIT L O N G F O R M 

OSS 

u> Ln 

Fig. 5. Input data for example problem No. 2 ready for keypunching. 



T W E L V E DIGIT L O N G F O R M 

x t r PUNCHING INSTRUCTIONS 
Pi/n<h rhmtm c w A c v * * " T - f f 

LO CT> 

Fig. 5 (continued) 
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PROPLEH NO. 1 , VN") 
RBINE CYCLE HEAT RALARCE 
' E R S I O N 1 0 - 9 - 1 8 

t 

.POTTLE STEAH TEMPERATURE 

THROTTLE STEAM PRESSURE 

THROTTLE STEA" ROISTOSE 

ESTIMATED THROTTLE STEAH P I OH 

PR RAKE-OP SATE (TO CONDENSER HOTRELL) 

O R O E R S A T E BY-PASSED TO STEAK GENERATOR 

THPOTTL,! PLON RATIO 

REQUIRED STEAM GERERATOR OOTLET PLON 

REQOI RED ELECTRICAL ODTPOT 

GENERATOR RATED CAPABILITY 

GENERATOR PORER PACTOR 

GENERATOR OPERATION AT RATED HYDROGER FRESSORE. I H 2 * 0 

ROTATIONAL SPEED OP TORB1HE-GENERATOR 

PE'DNATER PJ1P ISERTROPIC EPFICIERCY 

PFEDRATER PUMP TORBIHE E F F I C I E N C Y 

PRESSORS OP FNP INLET ABOVE CORD. PRESSORS 

RATIO OP PRP D I S C H . P R E S S . TO H-P THROTTLE 

PITCH DIABETES OF "OV2RM1RG STAGE 

MOHBER OP PARALLEL H - P SECTIONS 

NUMBER I P PARALLEL L - P SECTIONS 

B3HL PRESSORS L - P SECTION 

EXHAUST P R E S S O R S L - P SECTION 

CORDERSSR PRESSI1BE 

PITCH DIAMETER OP LAST STAGS L - P SECTIOR 

LERGTH OP LAST STAGE SOCKETS L - P SECTIOR 

NO. OF ROISriRS REMOVAL STAGES LP SECTIOR 

MOISTURE REMOVAL STA12 RO. 1 

M01 STORE REHOVAL STAGE PRESSURE 

MOISTURE REMOVAL S~AG» H O . 2 

MOt STORE REHOVAL STAGE PRESSORE 

HOISTORE REMOVAL STAGE R O . 3 

SOI STORE REMOVAL STAGE PRESSURE 

SITERRAL HOISTORE SEPARATOR DBAIHS TO PR HEATER NO. 2, 

MOISTURE SEPARATOR E F F E C T I V E N E ? ~ 

NORBER OF STAGES OP REHEAT 

ESTIMATED STEAM FLOR TO 1 ST STAGE REHEATER 

TERM! RAL TEHPEBATOBE DIPFEB ERCE 1ST STAGE REHEATER 

1ST STAGE REHEATEP DRAIRS TO FN HEATER NO. 1 , NDRH* 1 

ESTIMATED STEAM PLOR TO 2NO STASE BEHEATER 

TERMINAL TERPEN AT ORE DIFFERENCE 2BD STAGE BEREATER 

2RD STAGE REHEATER DRAINS TO PR HEATER NO. 1 

TOTAL N1. OP PR HEATERS 

RO. OF PR HEATERS HP SECTIOR 

5 9 <1.6 

1 9 0 0 . 0 

0.0 

1 4 5 4 2 C G 0 . 

0 . 9 

0. 
1 . 0 0 0 0 9 

1 5 3 8 1 3 7 1 . 

1 3 1 0 . 9 3 0 

1 1 5 6 . 6 9 0 

0 . 9 0 

1 8 C 0 

0 
0. 

100. 

.00 

.00 

5 . 2 

HS' 2 
1 9 9 . 

2 

<18(1000. 
2 5 . 0 

P 
P S I A 

PES CENT 

L B / H I 

PER CERT 

LB/HR 

LB/HR 

RBE 

NY A 

RPH 

8 7 8 0 

7 7 0 0 

00 
1 . 2 6 

6 5 . CO 

2 
6 

1 7 3 

0, 
0 . 9 8 2 3 1 P S I A 

1 3 2 , 

«3. 
3 

I N . 

2 P S I A 

9 8 2 3 1 P S I A 

IR. 
I H . 

1 9 . 5 P S I A 

1 0 . 2 P S I A 

P S I A 

PEB CENT 

LB/HR 

P 

7 9 2 3 0 0 . LB/HE 

2 5 . 0 P 

2 . 0 0 I N . HGA 

2 . 0 0 I H . HGA 



PB HEATHS NO. I 

DRAIN I I PLAINED, HIM I I * 0 

THERE I S A DRAtR COOLER SECTION, Nl>r{ 1 | • 1 

D l l l l COOLER APPROACH TBHPERATUHE DIFFERENCE 

P* HRATPR HO. ? 

P R T R A r r i o H ITRAR p a n HOISTURK SEPARATOR M I - . N 

TERMINAL TERPERATIIHE DIPPERBHCE 

DRAIR I S PIIHPEO. NDI I F 1 

THERE I I BO ItNA 1R r o l l . P R S E r T l U R , a 1)1'I / ) • ') 

P» HEATEB a i» . 1 

PITRACTIOH I T AGE PHEVIIIRE 

TERHIMAL TEMPERATURE DI PPEHBNOI! 

DRAIN I S PLA1HED, ND( ! ) • 0 

THERE IT. A ONAIR COIiLPN S E r T l O B , BIIC ( l| - 1 
IIRAIN COH.EB APPROACH T E B f E R A T " R f DIPPEHENrK 

PN HEATER NO. 1 

ERTRAt'f ION STAIJE PRESSURE 
TERNINAL TEHPKNATIIFIK DIFFERENCE 

DRAIN I I PLASHED, N l l | « ) • 0 

THERE I S A tlNAIR COOLER S P C T I o a , Nil! | « | . I 

DRAIN COOLER AI'PllOACH TRNPEBATIIHE li lPPERENl r 

PN HEATER NO. 

ERTRACT ION STAI1P P I E S I I I N E 

TERHINAL TEHPEaAPIBI ! DIPPEHENCr. 

DRAIN I S PLAINED, »!>( ' . ) - 0 

THERP IS A DRAIR COIILER XECTIOB, Bll<| '.»• 1 
d r a i n c m m a p p r o a c h t m p e h a t i i r k u i r r K K c a c f f 

PN HEATER n o . ft 

P I T R A C r l O N STAGE PRESSURE 

TERHINAL TBRPERATI1BP DIPPEHRHCK 

DRAIN I S PLASHED, Nil< « , | - 0 

THKIK I S A M A I N CO<11KK SECTION. Ullt l I 

DRAIN COOLER APPROACH TRH PR NATURE DI PPER E a r E 

P * PIINP I S LOCATED HE TORE PN URATE* HO. I . I I ' - I 

PN PU HP I S TURBINE DRIVEN, I P P T - I 

STKAH PLOtt TO P I BURP TORHINE HILL HE CALCULATED 

SPEAR PLON TO STEAK J E T AIR EJBCTOR 

VALVE S T I R AND PACR1NII LEARAHR1 N I L L RE CALCULATED. 
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rtdPUK ppoiii.ru M>. t, vmi 
STPUN TIIHNINP rff'LH WAT HALAHrr 
nvrrnT, TFP'.RM IO-I-IH 

IAI'MILATHI NPSIIITS, I'Ai.P I 

THHi.t I )ir«i.l i<«npiiMH>NrK 
HKT rwiiiir I'irir nr»T m re, nni/«»-rt» 'is'is. 
NPT TIIHINIR ITD.r R R R I R I M R F , PPM CUNT I S . S S 

' I M T I T I I K I I I N P C T - I K NR»T M M T . IITII/KV-HN 'IHMI. 
TIH'I-,'. RMINIIR. ITCLK rpricir»ri, i-rn I-P«T ld.O'i 
liKHrHATllH UIITI'lIT, HNP M1U./II1 
i'iikpb »»uui*po m TiiiHutr-tim*** p» pimp, nit 11. sir 
T F M U F ' I N OUTPUT PLUS pv I'LMN I'N»RN, HN I N I . R N I 

HPIIIANICAI. l.insR1:, «« i,IUH. 
UPNKHAPIIN L ' ISSHS, KIT I I , / M . 

rmnrur PH'IMLPH HI. /. »NH 
-.TMH 'iiPHim m u HPAT imumr 
"iwi'mr, »nr:ri» m-i- M 
i «n nl.»rru HPiiii f i, pmir 

r»HIP M Tlll,!l | M K KIPANSIHN 1.1 H P 
ST PAH PI.IM I'HK'. SUMP rCHI>KH«TIIUK Hit I STUNK fHTIUU'1 P. NT Inll'> . i.H/im ps m p 1'r.k KM T IITU/LII BTII/LH-P 

<niHiu»r rimiirnp 1 N'llllS 1.'. IIII10.II S'lll. It a. II s 
1 ItShS'lS 1. 'IhO.O Sll'l. / II. II 1/«». II 1.11 It II 

uinrHKl". r m; r iiirn. lUSfiS'lSl. lf»S. 1 sun. I u. 0 !//»'. b 1. nil lb 
Hi' •. nrum PI.PP i i n / m . 1 H'l. r ttl.1 H. s/ ll/S.S 1. Ill, IH 
HI- '.N'Tim urn* 11ll. 1 11//.0 
riT'pn*!. NW STUNK spHtmriH INLPT 1 /HOH'I.'/. 1IIH.II IU/.0 
"tTPNNAI. N'H-.nillP •IPPAHATUM "IITL PT 1 1 mtill/S. 1 nil. 1 T / S . 1 a. 11 11S7. 1 
1-iT sTAiil- HI.MRIITKH INI.PT 11170 is;. 1 Ml,. 1 in;, i 
IST \r»«ir NMPATPH NIITI.rr 1 1170 IS 1. III I.I »/>!. * l/M. 1 
/mi ".runt HPiimrpi< IPI.PT 111 in is /. IHI.4 W 10. 1 
/Nil 'ITAUP UPMPATKK IWTI.PT 1 11M1S7. I H I . 1 SI 1. II WHO. 1 
MI ML'THM WIN I 101/0 lis. i)i.; Sll,. I 0 II l/HO.1 l.bSIS 
IPPIHR munriiNP NKHiitAl. Hit. 1 1'I.S /.'h. 1. II. mi 11 1 1. s i.b;/* 

Nll'.TIIHC II riliU 11. NO. 1 VI.•> li l>. 1. < 'lb 11 17.11 1.6 1HS 
IIPPORP HOISTIINP HPHIINAI. N't. > Id. 1 I'm. i 1. 11/ 10 Jll. H l.blll.'l 
APTrit HntHTIIHI! NPHKAI. Nil. 1 111. i I'm. i s UN 1010. 1 1. 7l)«b 
IIPPUHP N'lllTIINP NPNflVtl. Nil. 1 s. 1 1l> 1. '1 1 •II 10*1/. 1 1.7m/ 
UPTTH nol'iTIIHK RKH'ltAL Nil. 1 '». / It.». '1 b 11 in lb. i i. 7»/; 
IP SPTTlnN rLPP N I I / I . N . O . ' I H / I I 10 1. 1 11 Its 'IHA. ^ 1. 7BHTI 
LP SPl'TI 11 IIPPP 1.'111/11 100 1. 4 
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k i a r p l r p m b l r r a n . / , **» 
i t r a h t h r a i i r r r c L * h e a r r a l a r c r 
o n r e r r , t R R i i f i i i o - 4 - t a 

r t L ' i a i T i n r k s o l t i . p a o i ! i 

TARLR 111 

1TRAH r i m . LB/HR i s o o . 
1TRAH RRTHALPT I I , RTII/IR 1 / 4 4 . S 
I T RAH RRTHALPT W I T . RTO/LR 1 * 0 . / 

TABLE I T EITBRRAL *!)»-1T0It SEPARATOR DRAIR1 TO « HEAT Ft I n . / 

ORAIR PLOP, LR/HR 1 0 6 2 * 1 7 . 
m i l l PRR1HIRR. H I ) IRK. I 
DRAIR TRRPRRATRRR. P 17%.1 
l l l l l l EHTH ALPV , R M / L R 1 1 1 . / 

I 1 T 1TA0E DRRIR1 TO n H I A T i a M l . 
I1T STAOR STRAR PLOR, LR/HR 
«*T STAOE STEAR EITNALPT, RTH/LR 
11T STAQH PRR4<IRRR, f l i t 
I 1 T 1TAOR ORRIR TRHPRR ATM r , P 
W STARR BRRIR RITRALPT. HTIt/Lh 

>•!> I T All* MA 1 * 1 TO PR HRATRR 1 0 . 
? « n s t a i i e i t r a r PLna , l h / h h 
/ r d m o p s t r a r e r t r a l p t , r t i i / l h 
/Rf> STAIR f i n i l l l s , M I I 
/ « f l 5TACR ORAIR TRHPERATffRE, P 
? « 0 ITAfiP DRAIR EITHALPT, RTII/LR 

TAHLE »t HOI1TIRE RfROVAI. 1TAUE"! 

ROIITHRE RRHOfAL 1TAUR RD. 
nRAIRI Tr> PI HEATER I I I . 
•ITA'iR PRE1VIRR, P 1 I A 
TKHPRRATHR R, P 
HATER ARRIVED, LR/HH 
I I T C I RITR ALPT , RTII/LR 
1TRAR REHIRED, LR/HR 
I T BAH RITRALPV, RTR/LII 

I 
« H 1 W I , . 

11HS.I. 
* 17. / 
4M.4 
lll.l 

» 
79 I'l * I . 

1 / 4 4 . •» 
• I H S . 1 
* . « / . H 
'.««. I 

I / I 
I. 

!•#.•> to./ : 
//*.» I'm. i if. i.'i 

Mf'ii. iutf.1. ih-iim. 
11*.1 16/./ 111.'I 

0 . 4 MIIO. I). o.i io'io. i n.n 

RIARPLR PROhLER *r». / , VRO 
•ITFAH TIIRRIRP CTCLR HRRT nALARCE 
ORCRRT, T R i n n i 1 0 - 4 - 7 R 

t*A L'*0LAT RO R R S M T 1 . PA OR 4 

PR RRATRR RO. 1 / 1 4 1, 
P I PLOR, LR/NR l*> 1HI4T 1. • 1 1 1 S 6 1 / . 11 l ' l M . ' l / . I I I I ' . 1 , 1 / . n i r . » , » / . 1 1 1 1 • • 6 1 / . 
P I TRRPRRATRRR OUT, P l l l l l l . 6 U 1. •. / H h . f . / i / . / I V , . 4 
PR ERTHALPT OUT, BTO/LR «/*.« 1 1 1 . 4 / ' 1 1 . 1 / " . ' t . ' l 1HS.4 1 / 1 . 1 
PR TRRPRRATRRR I R , P 1 7 0 . 7 i / i . ' . / I I I T . I . / 1 1 . / I V . . 4 1 0 1 . 9 
P I RRTHALPT I R . RTO/LR 1 * 5 . / rti.i / V . . 1 I H ' T . M 1 / 1 . 1 6 ' l . ' l 
RITRACTIOR 1TAIJB PRESSOR! , » M A • S l . t 1H6. 1 •0 6 . 7 64 . 1 1 ' l . '» / 
PtTRACTIOR STRAR PLOR, LR/HH l i W i A t . 4 K H . » 4 . / V t h A U . 6 , 1 1 / H U . « 1 • J i n . 
RITRRCTIOR STRAH KHTHALPT, BTO/LR 1 I H S . 6 1 H T . 1 1 / l i t . ' . n"»* . . i i I I W . l l 1 0 7 0 . 1 
1HRLL P R R S S 0 R 8 , PSIA 1 7 1 . 0 1 7 1 . 0 111 . / •T '» . 0 I1.-I l . ' l 
SRRLL TRHPRBATRRR, P l l l . l I / I . , ' . I H . b / / / . / i i . : . « 
SRRLL RRRIR PLOR, LR/HR 2 M M H 1 . 1 1 4 6 / H 1 • 4 1 6 / 6 0 . I I I V l l l . I H V I I ' t 1 . /It 1 1 740* 

IRO. 9 1 7 1 . 7 2 4 6 . 6 in.t 1 6 ' , . 4 1 1 1 . 1 
SHELL BRAIR RRTHALPT, BTB/LH I U . I 1 4 4 . 7 2 6 6 . / I 9 S . ' . 1 I I . J 7 1 . 1 

TARLR VI t l CORDRHSRR 

COHORR1RR PRRSSRRR, PS IR 0 . 4 H 2 I I - 1.00 I I , HliA 
CORORR3RTR PLOR, LB/HR I I I 1 H W . 
CORORRSRTR TRHPRRRTRRR. P 1 0 1 . 1 
CQRDEHRATR RHPHRLPT, RTO/LH 6 9 . 1 
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p ia r f i . 1 ! pb i ib lph n ' i . i , vr> 
i t p a b r n mi I n p nrrnt iipat miuct 
i>*r»»», ir>sii« tn-'i-m 
rmnifrn vmurj, picp •. 

t» l l l p i i 0 1 

r» » i ' i » t i r » roil', lh/iik 
r» t p i p p r a t i i b p t u p» piibp, p 
p» n n t r a t p t t > r« p i m p . b t i i m h 
r » • r t i i a l p t m i p ai-nii'.-i r » p imp , i i t u / i . h 
p» p r p t i ' n r ncirnr »rno- m piihp, H I 

• •»*>/ I. 
ll.il.O 
110. H 
U. I 

i k , t . 

t* ri'ii TI irr«« URNPHATOH, LH/HV 
PN I r.Ht PNATIIHP TI 'iTr» B lit! HP HATOH, t 
PN 'NTHALPT rn 1PKAN <;KNPRATlll<. MTII/tH 
HARP-BP n riNtiPN'.Rk i i d t n u x , III/MH 
• ; r r»d pi >m p k i « ' ; t r a b I;t.n» p a t o h , mi/um 
' ;pp«b p n t h a l p t PAIR • . t p a r «P»P r a t i ' r . i i t i i / i .b 

,111111, 
t.'l.ll 
0. 

.ihiii i. 
I.'UH. 

TilH'tTTLP -,TPl* Pl.llN P» PUMP TIIUMNR. I H/II 
t i i b o t l p p r ' - i v i r p r * pimp t i i r i i i n k , p i i a 
t i i m i r r l r p n - i i a l p t m pimp t i imi i inp , b t i i / l i i 
pmAiriT p«Kinmr r» phbp rimiiNP. p-iia 
' » i i « i i , t p n t h a l p t pn imiup t i m n i n p , n r u / l i i 

/K'lMI t. 111.1) 
WHO. I 

t. .•.•>«•> 
IJ11. I 

*«»HI'l.f! l-mift. KB N>. / , TN> 
• , tp»b t i i r i>ini : c r - t r i ipa t b a l a b c p 
.lH'PN', t p n ' W O N 1 0 - 1 - > « 

r«L( IN.ATKI) HP'.tlLT1,, I'A'.I' I, 

TABI r I »«Ltr *> TPB A Kl MIAPT LKAKAl.K'i 
• ; T P « B M - . A L R P W I L A R U R 

PT-HN T o V . » , K N / O H » H M ' » . 
PNTI IALI'T A T Till, P T I I / I . H I I M . I 
R I . O N P B ' I B 'isR r» B A I N L - I N I I R N S R N , LH /HN 10H0U. 
Ft t)H r u m ',1M TD " ,TPAB 1-AL'RlMi P RIIAII'IT KR, l.LL/IIH 
rt.od R«T»B V I « T O r» HP A T PR N O . h. I . B / I I B » » ' » . 
HA K P - I I I * P R O N TIlPHT-ir " I T PA B , IB/MR I t . 
liNTIIAI PT (IP h A K K - I I I ' ' I T P A B , B T I I / I . I I 5.0 

TIIROTTLP RAI.fR IfPH 
I.PAH Nil. I IBRAINI Til PN IIPAIRK No. LM/IIR IINbN. 
KBTIHI.PT LKAR NO. 1, NTH/LB »/»».•> 
LPAK »<l. > (III!«lie. Til R| , t-H/IIR ;llh. 
KNTRAM'T LRA A N'l. >. HTU/LB 1/RH.S 

ClIRPRNINC STAC.r 'iPI'T ll>« 
I. y AH Nil. I ( URA! N'i TO PN IIPATPM Mil. 11). UI'/HP I). 
PBTHAI.I'T I.PAR Nil. «. (1TIIALW 0.0 
l.PAA BO. » (DRAIB1 »I1 'I1R), LB/HN II. 
PBTHAI.PT IRAR Nil. », (IT'I /LB <>.» 

IIP "IIRBTN1! 'IPfTlKN 
TOTAL I.RAR BO. (IIMAIBI TO PN IIRATP.R Nil. II. LII/IIR '.'.Ml.. 
PBTIIALPT I.PAR NO. IITIIAH 
T O T A L I.BAR «(.. I . ( I I R A I B 1 T O L-.R) , L I I / M R 1'>MI. 
PRTIIAI.PT I.RAR Nfl. f,, PTII/LB 11/1.(1 
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pr.tA 

II. 

P f AN PLE PROBLEM NO. 2 . HALF RATED LOAD 
S T I A H f d l l l l l CTCLE HEAT BALANCE 
O I C E I T , VERSION 1 0 * 9 - 7 8 

I N P U T DATA 

THROTTLE STBAR TEMPENATURE 0•»« .« , r 

THROTTLE STEAM P R E S S U R E 1 3 0 0 . 0 P S I A 

THROTTLE ST EAR H 0 1 S T 9 R E 0 . 9 PEC CENT 

E S T I M A T E S THROTTLE STEAH FLOR 4 5 8 0 5 0 0 . LB/HR 

FB HAKE-OP RATE (TO CONDENSER HOTNELL) 0 . 3 PER ZZNT 

COB O B I S ATE B T - F A S S E D TO STEAH GERE RAT OR 0 . LB/HR 

THROTTLE F L O I R A T I O 0 . U 5 2 5 0 

REQUIRED STEAH GENERATOR O O I L E T P L O I 7 2 U R 6 B . LB/HR 

B BOOT BED E L E C T R I C A L OUTPOT 6 ) 0 . 3 0 9 H I E 

GENERATOR RATED C A P A B I L I T T 1 U 5 6 . 6 0 0 RVA 

GERERATOR PORER FACTOR 0 . 9 0 

GERERATOR 3 P E R A T I 0 R AT RATED HTOROGBI F B B S S O R E . I H 2 - 0 

ROTATIORAL S P E E D OP T f l B B I I E - G E N E R A T O R 

F E E M A T E R FOHP I S E I T R O P I C E F F I C I E I C T 

PEED*ATER P S N P T U R B I N E E F F I C I E N C Y 

P R E S S O R S OF F I F I N L E T ABOVE C O B S . P R E S S O R S 

RATIO O F P I P D I S C H . P R E S S . TO H - P THROTTLE 

P I T C H DIAHETER O F GOVERNING STAGE 

BOMBEB I F P A R A L L E L H - P S K C T I O B S 

BOBBEB OF P A R A L L E L L - P S E C T I O B S 

BOBL PRESSUBE t - P S E C T I O N 

E I H A O S T P R E S S U R E L - P S B C T I O R 

COHDEBSEB F B E S S O R E 

P I T C H DIAHBTER OP L A S T STAGE L - P S E C T I O N 

LBNGTN OP LAST STAGE BUCKETS L - P S E C T I O N 

BO. O P H O I S T O B B REMOVAL S T A G E S LP S E C T I O N 

ROTSTORE REMOVAL STAGE B O . t 

MOISTURE BEHOVAL STAGE PRESSURE S . f , I S IA 

H O I S T O F E BEHOVAL STAGE NO. 2 

H O I S T O R E REHOVAL S T A G F FRESSORE 1 . 0 P S I A 

H O I S T ORB BEHOVAL STASE NO. ) 

HOI STORE REHOVAL STAGE PBESSOBE 2 . 7 P S I A 

E I T B R B A L HOISTOBE SEPARATOR DBAIHS T 3 P « HEATER NO. 2 , M S - 2 

BOXSTORE SBFABATOB E F F E C T I V E N E S S 1 0 0 . PER : 

NOHBEB OF STAOBS OF BEHEAT 2 

ESTIMATED STEAM PLON TO 1 ST STAGE REB5ATER 1 8 9 0 0 0 . 

TBRHINAL TEBPERATORB D I P F B R E R C E 1 ST STAGE R EH EATER 1 1 . 9 

1 S T STAOB BEBEATER O B A I B S TO F B HEATER B O . 1 . BOBH« 1 

E S T I B A T t O STEAK F L O « TO 2BO STAOC B M B A T E B 6 2 * 0 0 0 . 

TERMIRAL TBMPERATORE D I F P E R E R C B 2 B D STAGB REHEATER 1 1 . 9 

2BD S T A G E BBHBRTBB D R A I N S TO PN HEATER B O . 1 

TOTAL BO. O P PR BBATBBS 6 

N 3 . J F FB HEATBRS BP S B C T I O B 2 

1 0 0 0 CPU 

0.8780 
0 . 7 7 0 0 

100.00 

1. 26 

6 5 . 0 0 

2 
6 

B * . 5 PSIA 

0 . 9 8 2 3 1 PSIA 

0 . 9 8 2 1 1 PS IA 

1 12.00 

«).00 
I 

IN. 
IN. 

L B / H I 

P 

LB/HR 

P 

2 . 0 0 I N . HGA 

2 . 0 0 I N . HGA 
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* o . OP p* HEATERS I ? SECT i o n 

PR MEA'ER HO. 1 

• I T R A C T I O * STATE P»PSSUBE 

T i R M I N A L TEMPERATURE DIFFERENCE 

DERIS I S PLASHED, ND( 1 ) . 0 

THERE I S t DRAT N COOLER SECTION. RDC ( I f I 

DRAIR COOLER APPROACH TP«PPRATURE DIPPERECTP 

PH HEATER RO. 1 

EITRACTIOR STEAH PR OR HOI STORE SEPARATOR VESSEL 

TERMINAL TEMP»«ATURl DIFPERERCE 

n » » l » I S P I M P P D . RD | } ) • 1 

THERE I S R'J T1RAIN COOLER SECTION, ROCJ 2 | « 0 

PW HESTER RO. 1 

5 V T R A T I 0 * STAGE PRESSURE 

T E R H K A L TPMPERATUR P DIFFERERCF 

DRA1* I S PLASHED. Rtif ! ) • 0 

THER* I S A DPAIN COOLER SECTION. NDC( ) ) • 1 

DRAIN COOLER APPROACH TEMPERATURE DI TPERENCE 

PR HEATER NO. U 

DETRACTION STAGE PRPSSORE 

TFRHINAL TEMPER ATUR F DIFFPRENCE 

DRAIN I S PIASHPD, * P ( « ) . 0 

THZRP I S A DRAIN COOLER SECTION, NDC( U ) - I 

DRAIN COOLER APPROACH TEMPERATURE DIFFERENCE 

PR HEATER NO. 5 

RETRACTION STAGE PRESSURE 

TERMINAL TEMPERATURE DIFFERENCE 

DRAIR I S PLASHED. S D | 5 ) » 0 

THERE I S A DRAIR COOLER SECTION, NDC ( 5 ) ' I 

DRAIN COOLPR APPROACH TEMPERATURE DIFFERENCE 

PN HEATER MO. 6 

EXTRACTION STAGE PRESSURE 

TF.RHIRAL TEHPtP ATHR I DIPPTRENC? 

DRAIN I S PLASHED, HD< <>>< 0 

THERE I S A DRAIN COOLER SECTION, HDC( 6 ) = I 

DRAIN COOLER APPROACH TEHFERATURE 01PPERBRCS 

PR POMP I S LOCATED BEFORE F« HKATER NO. 1 , I P ' I 

FR POHP I S TURBINE D R I V E R , I F P T - 1 

STEAM FLO* TO F * POHP TORRINE H I L L BE CALCULATED 

STEAH FLOB TO STEAM JET A I R EJECTOB 

VALVE STEH AND PACKIir, LEAKAGES B I L L BE CALCULATED, lli» 1 

2 1 *• 0 
5.G 

10.0 

S . 0 

52.5 
5 . 0 

12.0 

5 . 0 

10.0 

9.S 
5 . 0 

10.0 

2 . 7 

5 . 0 

10.0 

PSIA 

P 

PSIA 

P 

P S I A 

P 

P S I A 

F 

P S I A 

F 

1 5 0 0 . LB/HB 



44 

EtAMFLB PBOBLEH « 3 . 2 , HALF BATED LOAD 
STBAH TORBIHE CTCLR BEAT BALAICE 
QRCRRT, T IBS (OB l O - R - T H 

CALCULATED RESULTS, FACE t 

TABLE I OVERALL FEBFOIBABCE 

• E T T O R B I I I CTCLE NEAT NATP, B T O / R I - H I 1 0 2 1 0 . 
NET TOBBIIE CTCLB E P P I C I E I C T . FEB CENT 1 1 . I S 

6 I O S S T O I B I I I CTCLB HEAT NATE, BTO/KI -HB 1 0 0 8 * . 
M O S S T O B B I I E CTCLI I P P I C I E I C T , FEB C E I T J 1 . 8 4 

GBIEI ITOB O U T F I T . HIE 6 1 0 . 5 1 0 

FOIEB B I O O I I E D BV r n B I I B E - D B I V E l FN F O I F , HN 9 . 1 0 1 
GENERATOR OOTPOT FLOS Rl FOHF POIEB. H I 6 1 9 . 7 7 2 

RRCBARICAL LOSSES, I I i 1 » 8 . 
GEirRATOR LOSSBS. R l 7 6 2 9 . 

EtAHFLE PROBLEM RO. 7 , HALF RATED LOAD 
STB AH T U B IN B CVCLE HEAT SAL ARCS 
ORCEIT . RIBS 1 0 1 1 0 - 9 - 7 B 

CALCOLATBD RESULTS, PAGB 2 

TABLE I t T I I I I I E Rl PARS 1 0 1 LIRE 

STEAM PIOR PRESSURE TRHPERATORE MOISTURE ENTHALPI FNTROPT 
LB/HR PSIA F PER CENT BTO/LB BTO/LB-P 

YORBIBR THROTTLE 6 5 8 * 2 * 8 . 1 0 0 0 . 0 5 9 * . 6 0 . 0 1 2 * 4 . 5 
GOVBBIIIG STACK BOIL 6 5 7 2 5 5 9 . 7 0 2 . 7 5 5 1 . 8 0 . 0 1 2 * 4 . 4 1 . 4 7 3 * 
GOVEBBIIO S T U B S B I L L 6 5 7 2 5 5 9 . 1 1 * . 8 * 2 9 . 0 0 . 0 1 2 0 4 . 8 1 . 5 0 2 0 
BP SBCTIOR I L R P 6 0 7 2 1 5 * . 9 2 . 5 1 2 2 . 1 8 . 0 9 1 1 1 3 . 5 1 . 5 1 6 6 
HP SECTIOR OEBF 9 2 . 5 1 1 1 5 . 0 
S I T E RIAL HOtSTORE SBFABATOB I I L E T 6 0 5 * 1 8 1 . 9 1 . 9 1 1 1 5 . 0 
BITEBBAL I O I S T O I E SEPARATOR OOTLET 5 5 8 1 2 5 * . 9 0 . 9 321.0 0.0 1 1 8 5 . 4 
1ST STAGE REREATER I PL FT 5 1 5 7 2 1 1 . 9 0 . 9 1 1 8 5 . 4 
1ST STAGS REREATRR O B T U T 5 1 5 7 2 1 1 . 8 9 . 7 1 7 1 . 8 1 2 1 3 . 9 
2 1D STAGS REREATER IRLET 5 1 5 7 2 1 1 . 8 9 . 7 1 2 1 3 . 9 
2 I D STAGS REHEAT ER OOTLBT 5 1 5 7 2 1 1 . as.* 5 1 0 . 9 1 2 9 5 . 9 
LP SRCTION BOIL 5 2 2 5 4 ) 8 . 8 * . 5 5 1 0 . 2 0.0 1 2 9 5 . 9 1 . 7 4 4 1 
BBPOBB 1101 STORE REMOVAL BO. 1 9 . 6 1 9 1 . 1 1 . 7 6 1 1 2 5 . 3 1 . 7 6 4 8 
APTEB HOISTORE BENOVAL 1 0 . 1 9 . 6 1 9 1 . 1 l . * 2 1 1 2 8 . 6 1 . 7 7 0 0 
BBPOBB HOISTOBB RBHOVAL BO. 2 5 . 0 1 6 2 . 1 « . 16 1 0 8 9 . S 1 . 7 7 7 2 
RPTEB ROISTBRE REMOVAL 1 0 . 2 5 . 0 1 6 2 . 1 1 . 2 1 1 0 9 9 . 0 1 . 7 9 2 4 
BBPOBB ROISTORR REMOVAL 1 0 . 1 2 . 7 1 3 6 . 8 5 . 6 2 1 0 6 3 . 5 1 . 8 0 0 5 
AFTER ROISTORE REMOVAL 1 0 . 1 2 . 7 1 1 6 . 8 4.3* 1 0 7 6 . 6 1 . 8 2 2 3 
LP S B C T I M B L I P * 2 6 * 6 2 7 . 0 . 9 8 2 1 1 1 0 1 . 1 7 . 8 0 1 0 2 4 . 7 1 . 8 3 5 6 
I P SBCTIOR BBBP 0 . 9 8 2 3 1 103C.1 
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t l K M N O B L E R B J . 2 . HALP RATIO LOAD 
STBAH T O B B I B E CTCLE BE AT RALARCE 
ORCERT, V E I S I 9 I 1 0 - 9 - 7 1 

CALCULATED I E S O L T S , PAGE 1 

TABLE I I I STBAH J E T AZB E J B C T O I 

STEAD P L O R , LB/NB 
STBAB ERTHALPT I B , BTH/LB 
STEAR ERTRALPT D O T , RTO/LB 

1 4 0 0 . 
1 2 * * . 5 

1*0. 2 

TABLE I T EITBRRAL HOISTORE SEPARATOR D R A I R S TO RO. 2 

D l k l B P L O I , LB/HB * 7 7 1 2 9 . 
D I A I R P B E S S O B E , P S I A 9 0 . * 
DRAIR TEHPERATORE, P 3 2 1 . 0 
(iRAIR E R T R A L P t , BTO/LB 2 9 1 . « 

TABLE V L I T P ST EAR REREATER 

I S T STACE DRAIRS TO PB BEATER RO. 1 
1 S T STAGE S T I A H PLOB, LB/HR 1 8 7 5 5 7 . 
1ST STASE STEAR ERTHALPT, BTO/LB 1 1 7 0 . 6 
1 S T STACE P R E S S U R E , P S U 2 0 * . % 
I S T STAGE ORAIR T I I P E I k T O R E , P 1 8 1 . 7 
1ST ST RGB OR AIR BBTHALPT, BTO/LB 1 5 7 . 5 

2BD STAGE DRAIRS TO PB HEATER RO. 1 
? * D STAGE STEAB PL OR, LB/RR 6 2 * 1 2 0 . 
ZRD STAGE STEAH S B T R A L P T , BTO/LB 1 2 * * . * 
2BO STAGS P B B S S O B E . P S U 9 8 % . 1 
2l t> STAGE DRAIR T E H P I E R T O R E , P 1 * 2 . 8 
2RD STAGS DBAIB ERTBALPT• BTO/LB 5 * 0 . 3 

TABLE P I HOISTORE PERORAL STAGES 

HOISTORE BBMORAL STAGE RO. 1 2 1 
DRAIRS TO PR BEATER RO. 5 6 6 
STAGE P R E S S O R S , P S I A 9 . 6 5 . 0 2 . 7 
TEHPERATORE, P 1 9 1 . 1 1 6 2 . 1 1 ) 6 . 8 
RATER BEHOVED, L B / R R 1 6 1 H 7 . » 1 9 V 7 . 5 9 1 1 1 . 
RATER BHTHALPV, BTO/LB 1 5 9 . 2 1 1 0 . 1 1 0 U . 8 
STEAR R E H I R E D . L B / R R 9 . 2 2 * 1 9 . 3 . 
STEAH EHTRALPT, B T O / L B 0 . 0 1 0 9 9 . 0 0 . 0 

E t A H P L I PROBLER RO. 2 , RALP BATED LOAD 
STEAR TO RBI R E CTCLR BEAT BALARCE 
ORCERT, V B I S ! 0 P 1 0 - 9 - 7 8 

C A L C B . A T I D I E S 0 L T S , PACE « 

TABLE V I I PB B B A T B I S 

PB RBATBI 1 0 . 1 2 3 * 5 6 
P I PLOB, L B / 1 1 7 2 1 1 8 6 8 . 5 3 7 6 7 1 3 . 5 3 7 6 7 1 3 . S 3 7 6 7 1 1 . 5 3 7 6 7 1 3 . 5 3 7 6 7 1 3 . 
P B T B H P B I I T O I E O O T , P 3 7 5 . 5 3 1 2 . * 2 7 3 . 8 2 * * . 3 1 S 2 . 3 1 2 8 . 6 
PR EITHkLPY ORT, B T O / L B 3 5 0 . 2 2 8 2 . 5 2 * 2 . 9 2 1 2 . 8 1 5 0 . 3 9 6 . 6 
P R T I R P I I I T O I I i n , P 3 1 5 . 8 2 7 1 . 8 2 * * . 3 1 8 2 . ] 1 2 8 . 6 1 0 2 . 7 
P I i m i u i I I , B T O / L B 2 8 8 . 1 2 * 2 . 9 2 1 2 . 8 1 5 0 . 1 9 6 . 6 7 0 . 7 
B I T R H C r i O l S T A S B P I B S S B R B , P S I A 2 1 R . 0 9 0 . 9 5 2 . 5 3 2 . 0 9 . 6 2 . 7 
B I T U C T I O I S T I 1 R P L O B , L I / I I 3 1 2 8 * 8 . 2 2 * 0 * 1 . 1 5 7 5 7 9 . 3 1 1 1 5 8 . 2 5 6 9 3 * . 9 3 7 6 * . 
EXTRICTIOR S T E M E R T R A L P t , B T O A B 1 1 7 0 . 6 1 1 8 5 . * 1 2 5 0 . 3 1 2 0 8 . 6 1 1 2 8 . 6 1 0 7 6 . 6 
SRBLL P I E S SO I E , P S I A 1 9 6 . 9 8 6 . 3 1 8 . 3 2 9 . u B.8 2 . « 
S R R L l T B R P B I A T B B B , P 3 8 0 . 5 3 1 7 . * 2 7 B . 8 2 * 9 . 1 1 8 7 . 3 1 3 3 . 6 
SHELL PR A l l PLOR, LB/>iB 1 1 3 5 9 8 5 . 1 8 3 7 1 5 5 . 1 5 7 5 7 9 . « 6 8 7 17 . 7 * 2 0 5 7 . 9 6 1 3 1 0 . 
SHELL DBRIB TEHPERATORE, P 3 2 5 . 8 3 1 7 . * 2 5 4 . 3 1 9 2 . ] 1 3 8 . 6 1 1 2 . 7 
SHELL M i l l B R T I A L P T . B T O / L I 2 9 6 . * 2 8 7 . 7 2 2 2 . 9 1 6 0 . 3 1 0 6 . 6 8 0 . 7 

TABLE T i l l C O B O C I S E I 

C O I D E I S E R P I E S S 8 I E , P S I A 0 . 9 8 2 J 1 > 2 . 0 9 I I . HGA 
C O I D B I S A T I P L O R , L B / R I 5 3 7 6 7 1 3 . 
C O I D B S i n TBHPERATORB, P 1 0 1 . 1 
C O I D B I S M B E R T M L P T , B T U / L B 6 9 . 1 
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EXAMPLE PROHLER 1 3 . 2 , HALF KITED LOAD 
STEAR TURBINE CTCLE HEAT MALANCB 
ORCENT, VER S I 0 N 1 0 - 9 - 7 8 

CALCULATED RESULTS, PAGE 5 

TABLE IX CONDENS ATE ADD FEE DM A? EE 

PN PIOH TJ FV PUMP, LB/HP 7 2 1 ) 8 6 8 . 
P» -ENPERATOHE TO PR P1PP, P ) 1 J. 6 
FN EHTHALPT TO Pf P IMP. BTU/LB 2 8 ) . 8 
P» FHTHALPT RISE ACROSS PR PnMP. BTU/LB 4 . ) 
F* PRESSURE INCREASE ACROSS FN PUMP. PS I 1 1 6 1 . 

P* PLOR TO STEAM GENERATOR, LB/HR 7 2 1 ) 3 6 8 . 
PR TEMPERATURE TO STEAH GENERATOR, F 3 7 5 . 5 
FV ERTHALPT TO STEAM GENERATOR, BTU/LB I S O . 2 

MARE-TIP TO CONDENSER HOTBELL, LB/HB 0 . 

STEAH FLO* PB3H ST EAR GENERATOR, LB/HR 7 2 1 3 8 6 8 . 
ST^AH ENTHALPY PROM STEAM GERERATOR, RTU/LB 12111.5 

THROTTLE STEAH PLOB PN POMP TURBINE, LB/HB 1 ) 1 2 7 5 . 
THROTTLE PRESSORS PR POHP TURBINE, PSIA 8 3 . 9 
THROTTLE ERTHRLPT PR POHP TURBINE, BTU/LB 1 2 9 5 . 9 
EXHAUST PRESSURE F * PUMP TURBINE, PSIA 1 . 2 2 7 8 9 
EXHAUST ERTHALPY PN PU HP TURBINE, BTU/LB 1 0 5 7 . ) 

EX AMPLE PROMLEH HO. 7 , HALF RATED LOAD 
STEAH TURBINE CYCLE HEAT BALANCE 
ORCEH*. TERSIOR 1 0 - 9 - 7 8 

CALCULATED RESULTS, PAGE 6 

TABLE X VALVE STEM A BD SHAFT LEAKAGES 

STFAH SEAL REGULATOR 
FLON TO SSP, LB/HR 1 8 0 0 0 . 
ERTHALPY AT SSR. BTO/LB 1 1 * 5 . « 
PLOK PROH SSR TO HAIR COHDERSER, LB/HR 1 0 8 0 0 . 
FLOB FROB SSR TO STEAR PACKIBG EXHAUSTER, L B / H I 7 2 0 0 . 
FLO* FROH SSR TO PB HEAT*R RO. 6 , LB/HR 0 . 
MARE-UP FROH THROTTLE STEAM, L B / H I 1 1 0 9 . 
PNTHALPY OF HAKE-OP STEAH, BTU/LB 1 2 « « . 5 

THROTTLE YALFB STRH 
LEAK NO. 1 (DRAINS TO FN HEATER HO. 1 ) , LB/HR 1 1 4 6 0 . 
ENTHALPY LEAK BO. 1 , BTO/LB 1 2 » * . S 
LEAK HO. 2 (DRAINS TO SSF» , LB/RR 1 1 2 0 . 
ENTHALPY LEAK NO. 2 . RTU/LB 12VV.5 

GOTERNING STAGE SECTION 
LEAK NO. 1 (DRAINS TO PV HEATED BO. 0 | , LB/HB 0 . 
ENTHALPY LEAK HO. 3 , BTU/LB 0 . 0 
LEAK RO. * (DRAINS TO SSR) , LB/BR 0 . 
ENTHALPY LEAK HO. 4 , BTU/LB 0 . 0 

HP "ORBIBE SBCTIOH 
TOTAL LEAK BO. 5 (DRAINS TO F * HEATER BO. 0 ) , LB/BR 0 . 
•NTHALPY LEAK BO. 5 , BTO/LB 0 . 0 
TOTAL LEAK BO. 6 (DRAINS TO S S B ) , LB/HB 1 ) 7 7 1 . 
ENTHALPY LEAK MO. 6 , BTO/LB 1 1 1 5 . 0 
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Appendix C 

FORTRAN LISTING 

This appendix contains a brief description and a complete FORTRAN 
listing of the main program and subroutines. The steam properties sub-
routines from Ref. 4 are not listed. The primary function of the main 
program is to control the order of calculations and to call the sub-
routines required by the cycle specified by the input data. It also 
performs some calculations. There are no programmed stops or exits. 
If a convergence criterion is not satisfied or if the allowable range 
of an independent variable is exceeded, a warning message will be printed 
and calculations will continue. 

The following subroutines perform the input and output functions 
and the analysis of the specified turbine cycle. 

AMOIST 

BLOCK DATA 

CROSS 

DATAIN 

FWHEAT 

FWHPAR 

FWPT 
HXTRAC 

HPTURB 

INDEX 

PRDROP 

performs internal moisture removal calculations for the 
low-pressure turbine section 
contains default input data to simulate VWO conditions 
for the cycle of Fig. 22 in Ref. 3 
calculates average group moisture for the high-pressure 
turbine section 
reads input data cards, sets values by default if not 
input, and writes input data before returning control 
to MAIN 
performs heat and mass balance calculations for the 
feedwater heaters 
calculates the following feedwater heater parameters: 
shell pressure, shell drain temperature, feedwater inlet 
temperature, and feedwater outlet temperature 
calculates steam flow to the feedwater pump turbine 
calculates feedwater heater extraction steam enthalpy 
after the turbine expansion line has been determined 
calculates high-pressure section efficiency including 
governing-type stages and single stages 
calculates integer indices for keeping track of steam 
flows and enthalpies in the low-pressure turbine section 
calculates intermediate system pressure drops 
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Kl-sm.'l writ results <>f i a 1 cu 1 at ions for each case b e f o r e pro-
ieeding lo the next case 

Sf;RO!'I' i alnilatus low-pressure turbine suction performance 
HI.i-.AKI r,i 11 uJ alus valve stem packing leakages 
SI.HAiV h i I culatcs buwl end turbine shaft packing leakages 
SI.LAK3 calculates exhaust end turbine shaft leakages 
SSKL calculates steam seal tegulator flows and enthalpies 
S'IKK produces a traceback to a steam property subroutine as a 

result of a division by zero 
STRATH calculates enthalpy and entropy at a given pressure on a 

straight, line between two state points on a steam Mol 1 ier 
chart 

XI.OSS calculates exhaust loss and used energy end point for the 
low-pressure. turbine when exhaust pressure is less than 
5 psia 

XSKP performs heat and muss balance calculations for exLernal 
moisture separator 

The following subroutines perform the calculations required to de-
termine turbine elficiencies and losses. The names of the subroutines 
< orrespond to the figure numbers in Ref. 3. 

F1A high-pressure turbine efficiency corrections for governing 
sLage — correction at design conditions VWO 

Flli high-pressure turbine efficiency corrections for governing 
stage — correction for partial load 

FIC high-pressure turbine efficiency corrections for governing 
stage — adjustment to correction for partial load for 
wheel speed 

F2 high-pressure turbine efficiency correction for moisture 
F3 stage group efficiency, superheat region 
FA stage group efficiency, moisture region 
FIG5 stage group efficiency, moisture region — correction for 

inlet volume flow 
FIG7 stage group efficiency, moisture region — correction for 

inlet moisture 
FIG8 noncondensing stage group end point correction for exhaust 

loss 
F10 moisture removal stage effectiveness 



t<> 

F12AC construction of typical high-pressure section expansion 
line and typical low-pressure section moisture region ex-
pansion line 

I" 1 2B construction of typical low-pressure section superheat 
region expansion line 

KIG1 5 correction to expansion line end point for exhaust pressure 
F16 1800-rpm condensing group exhaust loss for 15-, '18-, and 

43-in. last-stage buckets 
F17 effects of pressure feedback of VWO throttle flow 
1'18 mechanical losses 
K19 generator loss factor, K^ 
I'20 generator loss factor, K., 
'•"21 change in generator loss with hydrogen pressure, at con-

stant kVA 
UNII'OL u n i v a r i a t e p o l y n o m i a l 

B1VP0L bivariate polynomial 
LAGKAN 1ourth-order (five-point) Lagrange interpolation 
RATF11N rational function 
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p r o g r a h o b c b r t 
i k p l i c i t R E A L * 8 ( A - h , 0 - g ) 20 

30 
40 
50 
60 
70 
80 
90 

OBCENT 
OBCE 10 
OBCE 
OBCE 
ORCE 
OBCB 
OBCE 
OBCE 
OBCE 
OBCE 
OBCE 100 
OBCE 110 
ORCE 120 
OBCE 130 
OBCE 100 
ORCE 150 
OBCE 160 
OBCE 170 
OBCE 180 
ORCE 190 
OBCE 200 
OBCE 210 
OBCE 220 
ORCE 230 
OBCE 240 
OBCE 250 
ORCE 260 
OBCE 270 
OBCE 280 
OBCE 290 
OBCE 300 
ORCE 310 
ORCE 320 
ORCE 330 

C 3« PBBDRATBR PLO> TO S T E M 3BREBATOR 
? QT TOBBIRE THROTTLE PLOa 
r 3»E STEAK JET AXR EJECT OB STEAH PLOR 
C 3CI CORDERSATE PLOR BT-PASSED TO S T E M GERERATOB 
C OSS GOVERRI116 STAGE PLOR 
c on: p l o r p b o h s s b t o h a i r c o h d e r s e r 
C 3HS NIKE-OP PLOW TO CONDERSEB HOTHELL 
Z 5BO STEAH PLO* PBON STEAH GERERATOB 
Z 5R11 LIVE STEAH BBHEATER. PIBST STAGE STEAH PLOW 
C 3RH2 LIVE STEAD BEHEATER, SECOND STAGE STEAH PLOR 
C OSPE PLOW PROS SSR TO STEAK PACKING EXHAOSTEB 
Z 3I5S GOVERRIRG STAGE EXHAOST PLOW 
c 3 eb H1 e s t i m a t e d l i v e s t e a h b e h e a t e b p i b s t s t a g e s t e a h p l o r 
C 9ERH2 e s t i h a t e d l i v e s t e a h REHEATEB s b c o i i d s t a g e s t e a h p l o r 
c 3 s 5 r b d s t e a k s e a l r e g u l a t o r h a k e - 0 e p b o h t h r o t t l e s t e a h 

C3HHON / b l c k / a h b h b ( 5 ) , > . h a h b ( 5 ) , t h r ( 6 ) , h b , i d o h 
• , a b l p , p b l p , t b l p , a h b l p , h b l p , s b l p , q x l p , p x l p , t x l p . a h i l p , 
» h ( l p , s x l p , o e b p l p 
• , c r t s ( 1 8 ) , t s , t p p , t b , h b , r b a t e , g c , h h l , » g l , c h o , q p p , 
* I>P« v g e r r v p r p f h t r t n , h t b t g , c e p p n f c e p p g f p c 

c 3 h h o h / C 3 r v / h c 3 h , o e r c o n , a h : : o n , p h c o n , r c o h , p c o n , s s b c o h , x s p c o h 
c o n n o r / p p t / q p p t , p b p p t , h b p p t , p x p p t , h x p p t , i p p t 
CONNOR /PRH/HAEI,HAEO, QB,QPS (20) .HPS (20) ,HES (20),QHP(5),HHP(5) , 

•QNG (5) ,HRG (5) ,0D(12) ,gP( 12) , QE (12) ,QCB,HCR,QBO,QC, I1LP,H 
COK(ION /PRPTRB/ EFP, EPF, CP1, CP2 
c o h h o h / g s / q g s , h b g s , p b g s , a b g s , s b g s , v b g s , t b g s , p x g s , a x g s . s x 3 s , 

• v x g s , t x g s , h x g s , p d g s , h b s s , h x g s , r c g s , n g s 
• ,QT,PT,TT, AT.HT 
COHHOH /HP/gBHP,PBHP,TBHP,AHPHP,HBHP,SBH»,QXHP,TXHP,AHXHP,HXHP, 

* SXHP,QEEPHP 
COHHOR /HI1/PE(12| ,PHB(5) 
COHHOR /HX2/HE(12) ,HE1 (12) , HAHB(5) ,HBHR (5) ,SAHB(5) ,SBHB(5) ,PCRD(5)ORCE 340 
COHHOR /LEAK/QLR1,HLK1,QLK2,HLK2,QLK3,HLK3,QLK4,HLK4,QLR5,HLK5, ORCE 350 

*QLK6,HLK6,QLK7,HLK7,QLK8,HLK8,QLK9,HLK9,QLK10,HLK10,LK,LK1,LK3, ORCE 360 
* LR5,1R7,LK9 ORCE 370 
CORROR / p a r i / H O ( 1 2 ) , HI (1 2) , q a b , H C , h p f , D H P , TI (12) ,TD(12) , TDCA (12) , ORCE 380 

»HD(12),PLA,PLB,RD(12) ,RDC(12),IP,RF ORCE 390 
COHHOR /PAR2/PSH(12),TSH(12| .TO(12|.TTD(12),PIHP,PXIP OBCE 400 
CONNOR /RH1/PXRH2,PIBH2,PXBH1, PIRH1.PPPT ORCE 410 
COHNOR /BH2/QBH1,HCRH1,QRH2,HCRH2,RRH,RDBH1,NDBH2 ORCE 420 
COHHOR /RB3/TTDRH1,TTDRH2, HR HI,HRH2,PCBH1,TCRH1,PCRH2,TCRH2, TXRHl,ORCE 430 

*HXRH1,TXRH2,HXBH2,HIBH2,HIRH1,QPH OBCB 440 
COHHOR /SSB/QSPB,ONC,QSSR,HSSR,PSSB,QFHH,QSSBmi,HSSBHO OBCE 450 
COHHOR / X S V PSX.PSI OBCE 460 
O H H O R /XS2/HPSX,3HR OBCE 470 
COHHOH /XS3/QSI,HSI,TSX,QSX,HSX,AHSX,EHS,HS OBCE 480 
COHHOR /XXI/ PCHO, PDLS, BIS, QERHl, QEBH2, PP. QSGO OBCE 490 
COHHOR /XX2/ NHP. IB , NLP, MPH, HPL, IH2 ORCE 500 
COHHOR / X X V AHIHP, HIHP, PIHP, SI HP, TIHP, VIHP OBCB 510 
COHHOR rt/ TPR,SLOPE,QTKEEP,PKEEP,QGKEBP,PGKEBP,VGKEEP,GCKEB P, DONBORCE 520 
FIG6(TPR)*8. 5DO-(0.900)/(1.2D0-TFB) ORCE 530 
PIG14(IHOXST)87D0*(1.DO-.O1DO*XHOIST)»(1.DO-.65D-2*XHOIST) OBCE 540 
RAHBLIST /RAH1/ ADI. QBO OBCB 550 
DATA VERS/'11-1"7fl •/ OBCE 560 
DATA BIARR/O.ODO/ OBCB 570 
DATA ZR/6/ OBCE 575 

C 0BPIRB CORVERGERCE CRITERIA ORCE 580 
C BC3H-BRTHALPT, BTO/LB OBCE 590 
Z DEBCOR*USED EHERGY RATIO OBCB 600 
C AHrOR-HOISTORE PRACTIOR OBCE 610 
C RHCOM-REHEATER HOTIVE STBAH PLOR, (DELTA Q)/Q ORCB 620 
C RCOB-BEQOIBBD ELECTRICAL OOTPOT, (DELTA «)/R OBCB 630 
C PC3B-G0VBRRIRG STAGE BXBAOST PBESSOBE, (DELTA P)/P ORCB 640 
C S SR CO R« STEAH SEAL RB60LAT0B HARE-OP, (DBLTA Q)/Q ORCE 650 
C XSPCOR-HOISTOBE BEHOVED Bf BXTBRRAL HOISTOBE SEPARATOR, (DELTA Q)/Q ORCE 660 

100 CORTIROB OBCB 670 
DO 3 1-1,12 
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.DO) 

3 QE (I)-O.ODO 
CALL DATAIB(tEBS) 
M S * IBP 
BAIB-0 
ICOBT-O 

C S T M T CALCOLATIOBS 
C TBBOTTLB STBAR BBTBALPY 

HT-RPS<PT,SPTD(PT,TT)) 
IF(AT .LB.1.D-10) 60 TO 1210 
AHT1«AT >0.31D0 
BT«(1.0DO-MT1) •BT»AHT1*HPT(TT) 

C SOVBBBZBS STAGE PAR AH ET CHS 
1210 C9BTZBQB 

HBGS-HT 
IPfTPB.GB. .600) PBGS«PT* (1.00-PIG6 (TFB)/100. 
IP(TFB.LT. •600)CALL PAST 
CALL PBOPPBf A8GS , S B G S , T B S S , T B G S , H B G S , P B G S , H B G S ) 
BCGS-0 

C IRTBBHBDIATB SYSTBB PBESSORE DROP ABD PXHP 
QBB'O.DO 
HP SI-0. DO 
PB-PBLP 
CALL PBDBOP(PXHP,PB, BRH) 

C COBDBBSBB BOTBBLL PARAHBTBRS 
TC- TSL(PC) 
HC« BPT(TC) 

? STB AB JBT AIB BJBCTOB EBTHALPT 
BAEI-HT 
RA80-180.17D0 

C SBr IBDICBS FOB F« HEA*EH HEAT BALANCE CALCOLATI0B5 
I1BP-1 
I2HP-RFH 
I1LP»I2HP»1 
IF(BB.GT.O) GO t0 1340 
I2LP-B F 
GO TO 13S0 

1310 I2LP-BF»1 
13S0 CALL IBDBI(I1LP tI2LP #BFL,H8) 

C PBBDBATBB POBP BBTHALPT BISE 
PL A»PT*CP2 
PL B«PC#CP1 
DP»PLA-PLB 
DflP«DP* TFT| TSL(PLB)) *144.00/778.17D0/BFP 

C FB RS1TBR PABA9BTERS 
IF(BFs EQ.0) GO TO 1400 
IF (BPB.BQ.O)GOT01390 
IF(PB(I2HP).LB.(PXHP+1.ODO)) SO TO 1381 
X2H*I2HP 
GOTO1390 

1381 IF(HS.BQ.0)PS(I2HP)«?XHP 
IF (RS.«T.0)PB(I2HF)*PSI 
12 H* 12 HP-1 

1390 COBTZBOB 
CALL FBHPAB(1,IF) 

C STBAH PACRIBG BXHAOSrEB FLOB 
1«00 IF(LK.GT.O)30T91409 

QSPE*O.DO 
BSSB»O.DO 
GO T01 M O 

1*09 QSSHBO-O. DO 
QSSBB1*0.DO 
QS PB*1200 . 0 0 0 M L P 
QRC*1800. 0D3••LP 

C STBAH SBAL BEGOLATOR PBBSSOBE 
IFfPXLP.LE.18.0D0) GO TO 1430 
PSSB-PXLP 
GOTOIB40 

1430 PSSB*18.0D0 
C RE1BATBB 
1440 QBB1*QEBH1 

OHCE 6 8 0 
OSCE 6 9 0 
OBCE 7 0 0 

OSCE 7 1 0 
OBCE 7 2 0 
OBCE 7 3 0 
OBCE 7 4 0 
OHCE 7 5 0 
OBCE 7 6 0 
OBCE 7 7 0 
OBCE 7 8 0 
OBCE 7 9 0 
OBCE 8 0 0 
OBCE 8 1 0 
OBCE 8 2 0 
OBCE 8 3 0 
OBCE 8 5 0 
OBCE 8 6 0 
ORCE 8 7 0 
ORCE 8 8 0 
OBCE 8 9 0 
ORCE 9 0 0 
ORCE 9 1 0 
OBCE 9 2 0 
ORCE 9 3 0 
OBCE 9 4 0 
OBCS 9 5 0 
OBCE 9 6 0 
ORCE 9 7 0 
OBCE 9 8 0 
ORCE 9 9 0 
OBCEIOOO 
OBCE 10 10 
OBCE 1 0 2 0 
O B C E 1 0 3 0 
O R C E 1 0 4 0 
OBCE 1 0 5 0 
ORCEIO6O 
O B C S 1 0 7 0 
OBCE 1 0 8 0 
O R C E 1 0 9 0 
0 3 C E 1 1 0 0 
ORCE 1 1 1 0 
O B C E 1 1 2 0 
O B C E 1 1 3 0 
ORCE 1 1 4 0 
O B C E 1 1 5 0 
O B C E I I 6 O 
OBCE 1 1 7 0 
O B C E 1 1 8 0 
O R C E 1 1 9 0 
OBCE 1 2 0 0 
0 B C E 1 2 1 0 
O B C E 1 2 2 0 
OBCE 1 2 3 0 
0 3 C E 1 2 4 0 
O R C E 1 2 5 0 
O B C E 1 2 6 0 
0 B C E 1 2 7 0 
0 B C E 1 2 8 0 
OBCE 1 2 9 0 
O B C E 1 3 0 0 
O B C E 1 3 1 0 
O B C E 1 3 2 0 
0 B C E 1 3 3 0 
O B C E 1 3 4 0 
O B C E 1 3 5 0 
O B C E 1 3 6 0 
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QRH2*QEBB2 O B C E 1 3 7 0 
I P ( R R H . R E . 1 » G O T O 1 9 0 0 O S C E 1 3 8 0 
CALL R E B E A T ( H E ( 1 ) , P E ( 1 ) , H T , P T ) O B C E 1 3 9 0 

1 9 0 0 R&TM-NAIHI ' 1 O R C E 1 4 0 0 
G C K V A = G C » 1 0 0 0 . 0 0 O R C E 1 4 1 0 
G O K V A * 1 0 0 0 . D O * V R A R 8 / P F O B C E 1 4 2 0 
FRKVA*G0RVA/GCKVA O R C E 1 4 3 0 

C 3 E N E R A T O F LOSS (TARDEH COHPOVRD) O R C E 1 4 4 0 
C RATED HYDBOGER PRESSURE O B C E 1 4 S O 

V 5 L * G O R V A * P 1 9 ( G C K V A ) • P 2 0 ( P R K V A ) * . 0 1 0 0 O R C E 1 4 6 0 
C T E S T FOB REDUCED HTDROGER P B E S S O B E ORCE 1 4 7 0 

I P ( I H 2 . E Q . 0 | GO TO 1 2 6 7 O R C E 1 4 8 0 
C BEDDCED HTDROGER P B E S S O B E O R C E 1 4 9 0 

R G L * V G L - F 2 1 ( G C R V A ) O R C E 1 5 0 0 
C NECHARICAL LOSS 0 8 C E 1 5 1 0 

1 2 6 7 M L * P 1 8 (GCKVA) O R C 3 1 5 2 9 
I T G S * 0 O B C E 1 5 3 0 
I T H P « 0 O R C E 1 5 4 0 
RCRH»0 O R C E 1 5 5 0 
I T H S * 0 O R C E 1 S 6 0 
I T S S R = 0 O R C E 1 5 7 0 

C STEAN PLOW P R 0 1 STEAK GERERATOB O R C E 1 5 8 0 
QRO*QT»0AE O R C E 1 5 9 0 
I F ( R R H . L T . 1 ) G O T 0 1 9 2 0 O B C E 1 6 0 0 
I P ( R B H . B Q . G O T 0 1 9 1 0 O B C E 1 6 1 0 
QRO=QRO*OTH2 O B C E 1 6 2 0 
G O T 0 1 9 2 0 0 8 C E 1 6 3 0 

1 9 1 0 QPO«QRO*(}BH1 ORCE 1 6 4 0 
C B A R E - O P PLOR ORCE 1 6 5 0 

1 9 2 0 Q H D > Q T * P C N O « 0 . 0 1 0 0 O 9 C E 1 6 6 0 
C PEBDRATBR FLOR TO STBAH GENERATOR O B C E 1 6 7 0 

0R*QBO-QCR»QHO O B C E 1 6 8 0 
C GOVERRIRG STAGE PERPOBHAHCE O R C E 1 6 9 0 
C T E S T FOR VALVE STEN LEAKAGE CALCOLATIONS O R C E 1 7 0 0 

I P ( L R . G T . 0 ) G O T O 2 0 0 1 ORCE 1 7 1 0 
C GOVERNING STAGE P L O R , RO VALVE STEH LEARAGE 0 B C E 1 7 2 0 

QGS*QT O B C E 1 7 3 0 
G D T 0 2 0 0 3 O R C E 1 7 4 0 

C VALVE STEM LEARAGE O R C E 1 7 5 0 
2 0 0 1 CALL S L E A R 1 ( R P , P E , Q T , P T . H T , L R 1 , C L R 1 , H L K 1 , Q L K 2 , H L K 2 , G ) O B C E 1 7 6 0 

C 3 0 V E B R I R G STAGE PLOR WITH VALVE S T E H LEAKAGE O B C E 1 7 7 0 
2 0 0 2 0 6 S - Q T - O L R 1 - Q L R 2 - O S S I H O O R C E 1 7 8 Q 

C 5 S B O I L A I D SHELL C O M D I T I O H S ORCE 1 7 9 0 
2 0 0 3 C O R T I R O E O B C E 1 8 0 0 

C T E S T FOB GOVERRIRG STAGE SHAPT LEARAGE Q R C E 1 8 1 0 
I P ( L R • G T . 0 ) G O T O 2 0 0 4 O B C E 1 8 2 0 

C PLOR T O R E I T S T A G E , HO GS SHAFT LEAKAGE O K C E 1 8 3 0 
QREXTZQGS O R C E 1 8 4 Q 
Q I G S - Q G S O B C Z 1 8 5 0 
G O T O 2 0 0 5 O R C E 1 8 6 0 

C GS SRAFT LEAKAGE O R C E 1 8 7 0 
2 0 0 4 CALL S L B A K 2 ( H F , P E , N G S , I R , P X G S , V X C S , H X G S , L K 3 , Q L K 3 , H L K 3 , Q L K 4 , O R C E 1 8 8 0 

1 H L K 4 , P S S B , 0 L O R C E 1 8 9 0 
C PLOR TO RBXT ST AGE R I T H GS SHAFT LEAKAGE 0 R C R 1 9 0 0 

Q«EXTsQGS - A L K 3 - } L R 4 0 B C E 1 9 1 0 
QXGS*QREIT O R C E 1 9 2 0 

C T E S T FOR F T HEATER AT GS E I M O S T 0 R C E 1 9 3 0 
2 0 0 5 O R T I R 0 E 0 R C E 1 9 4 0 

C B U R P R E S S U R E S E C T I O R PERPOBHARCE ORCE 1 9 5 0 
C BORL CORDXTIORS ( B P S B C T I O R ) O R C E 1 9 6 0 

Q B R P * Q R R I T O B C E 1 9 7 0 
CALL RPTORB(HXBP) 0 R C B 1 9 8 0 
PBHPAPXGS D R C B 1 9 9 0 
H B H P - H I G S ORCBZOO 0 
S B R P - S X 6 3 O R C E 2 0 1 0 
ARBHP- AIGS O R C E 2 0 2 0 
HBHP-HXGS O R C B 2 0 3 0 
T B H P * T I G S O B C E 2 0 4 0 

C SHELL C O R 0 T I O R S (HP SECTXOBJ ORCB2QSO 



53 

C E X H A U S T L O S S M O DEEP ( H P S E C T I O N ) O B C 2 2 0 6 0 
X L H P » P I G 8 ( P X H P ) O R C E 2 0 7 0 
U E E P H P * H X H P » X L H P O B C E 2 0 8 0 
C A L L P R O P P H ( A H O E H P , S O E H P , Y T J B H P , T D E H P , H U E H P , P X H P , U E E P H P ) O B C E 2 0 9 0 

C E X B H O S T PLOW ( H P S E C T I O N ) O R C E 2 1 0 0 
Q I H P - Q B H P O R C E 2 U O 

C T E S T FOB P I HEATERS ( H P S E C T I O N ) O R C E 2 1 2 0 
I P ( N F H . B Q . O ) G O T O 3 0 3 1 0 8 C B 2 1 3 0 

C P » B E A T B B HEAT BALANCE ( H P S E C T I O N ) O R C S 2 1 H O 
I 1 - I 1 H P O R C E 2 1 5 0 
C A L L H X T R A C ( 0 , I 1 H P , I 2 H P , H B H P , H B H P , S B H P , H X H P , H X H P , S X H P , P I H P , H I H P , Q R C E 2 1 6 0 

1 S X 8 F , P X H P , 0 E E P H P ) O B C E 2 1 7 D 
I P ( N B H . L T . 2) GO TO 3 0 2 5 O R C E 2 1 8 0 
C A L L R E H E A T ( H E ( 1 ) , P E ( 1 ) , H T , P T ) O R C E 2 1 9 0 
6 0 T 0 3 0 2 5 O R C E 2 2 0 0 

3 0 2 0 I I « H 0 8 C E 2 2 1 0 
3 0 2 5 C A L L P I H E A T ( I 1 , I 2 H P , 0 , 0 , H S , I T G S ) O R C E 2 2 2 0 

I T H P * I T H P « 1 O B C E 2 2 3 0 
C T E S T FOR ONLY ONE P N HEATER ( H P S E C T I O N ) O R C E 2 2 0 0 
C T E S T POB PN HEATER AT EXHAUST ( H P S E C T I O N ) O B C E 2 2 5 0 

I P ( N F H . B Q . 1 . AND. I 2 H . L T . I 2 H P ) G O T O 3 0 3 1 O R C E 2 2 6 0 
C E I H A O S T PLOW, S O B E THAN ONE PN HEATER H P S E C T I O N , O R C E 2 2 7 0 
C OR ONLY ONE P I HEATER AND NOT L O C A T E D AT HP EXHAOST 0 8 C E 2 2 8 0 

QXHP*QBHP O R C E 2 2 9 0 
D 0 3 0 3 0 R - I 1 H P , I 2 H O R C E 2 3 0 0 

3 0 3 0 gXHP>QZHP-QE(R) O R C E 2 3 1 0 
C T E S T F O R REHEATER S T E A H E X T R A C T I O N ( H P S E C T I O N ) O R C E 2 3 2 0 

3 0 3 1 I F ( N R R . L T * 2) GO TO 3 0 3 2 O B C E 2 3 3 0 
Q X H P * Q X H P - Q B H 1 O R C E 2 3 4 0 

C P L O N T O NEXT S E C T I O N O R C E 2 3 S O 
3 0 3 2 Q N E X T - Q X B P O B C E 2 3 6 0 

C T E S T F O R S H A F T LEAKAGE C A L C U L A T I O N S O R C E 2 3 7 0 
I P ( L B . E Q . 0 ) S O T O 3 0 3 3 O R C E 2 3 8 0 

C S H A F T LEAKAGE PBOH EXHADST END ( H P S E C T I O N ) O B C E 2 3 9 0 
C A L L S L B A K 3 ( N F , P B . I H P , I B , P X H P , V 0 E H P , 0 E E P H P , L K 5 , Q L K 5 , H L K 5 , Q L K 6 , OBCB2<IOO 

1 H L R 6 , P S S B ) O R C E 2 4 1 0 
C P L O B TO NEXT S E C T I O N O R C E 2 4 2 0 

Q R E X T * Q N B X T - Q L K 5 - Q L K 6 O B C E 2 4 3 0 
C T E S T FOR P I HEATER AT H P EX M U S T O B C E 2 4 4 0 

3 0 3 3 I P ( N P H . E Q . O . O B . I 2 H . B Q . I 2 H P ) S O T O 3 0 1 O O R C E 2 U 5 0 
C P L O I T O NEXT S E C T I O N , P I HEATZB AT HP E I H A O S T O R C E 2 U 6 0 

X P ( H S . B Q . 0 ) Q N E I T - Q N E X T - Q E ( I 2 H P ) O B C E 2 4 7 0 
C T E S T F O B EXTERNAL HOXSTORE S E P A R A T O R O B C E 2 4 S O 

3 0 1 0 I P ( H S . G T . O | G O T O H 0 0 0 O B C E 2 4 9 0 
C T E S T F O B BBHEATEB O R C E 2 5 0 0 

I F ( N B H . N B . O ) G O T O I 2 0 5 O B C E 2 5 1 0 
C E N T H A L P Y T O NEXT S E C T I O N ( N O H O I S T O B B SBPABATOR OR R E H E A T E R ) O R C E 2 5 2 0 

U N E X T * B E E P H P O B C E 2 5 3 0 
G O T O * 3 0 0 O B C B 2 5 4 0 

C E X T E R N A L H O I S T O R E S E P A B A T O B P E B P O B H A N C E ( 2 - S E C T I C N MACHINE) O B C E 2 5 5 0 
C I N L E T FLOW ABO ENTHALPY 0 8 C E 2 5 6 0 

1 0 0 0 Q S I ' Q R E X T O B C E 2 5 7 0 
H S X » O B E P H P O B C E 2 5 8 0 
I T H S * I T H S * 1 O B C E 2 5 9 0 

C B E A T B I D HASS BALANCE C A L C U L A T I O N 0 8 C E 2 6 0 0 
Q H B 1 « Q H B O B C E 2 6 1 0 
C A L L XSBP 0 8 C E 2 6 2 0 

C T E S T F O B BOXSTDBB P L O I TO F * HBATEB AT HP S E C T I O N EXHAOST O B C B 2 6 3 0 
I P ( I S . O T . I 2 B P ) G 3 T O « 0 1 0 O B C E 2 6 4 0 

C T B S T F O B R O I S T O B B BEHOYAL C O N Y E B S E N C E O B C E 2 6 S O 
ADQHB*DABS ( ( Q F L B - Q B B I ) / Q H B ) O B C B 2 6 6 0 
I F ( A D Q U . L B . XSPCOF | G O T O * 0 1 0 O R C E 2 6 7 0 
I F ( I T F L S . 6 T . S 0 ) G O T O « 0 0 8 O R C E 2 6 8 0 
X 1 » I 2 R P O B C B 2 6 9 0 
G O T O 3 0 2 5 O B C E 2 7 0 0 

• 0 0 8 I B X T B ( I « , * 0 0 9 ) ADQBR O B C E 2 7 1 0 
• 0 0 9 P O R R A T ( * A - B A I B P B O G B A H - E X T B B N A L H O I S T O B B S B P A B A T O B D R A I N C A L C O L A T X O B C B 2 7 2 0 

1 0 B S DXO HOT C O N V E R G E , ADQBB • • , 6 1 5 . 7 ) O B C B 2 7 3 0 
C T B S T F O B BBBBATEB O B C B 2 7 4 0 

• 0 1 0 X P ( B B F L . N E . 0 ) Q O T O * 2 0 0 O B C E 2 7 5 0 
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C P L J R UNO ENTHALPT TO NEXT S E C T I O N (NO KJHBATEB, 2 - S E C T I O N MACHINE) O B C E 2 7 6 0 
I P ( N S . G T . 0 ) Q N B X T > O S X - Q E ( I 2 H P ) O R C E 2 7 7 0 
HNEXT-HSX O R C E 2 7 B 0 
GOTOA100 O R C E 2 7 9 0 

C RES EATER PBBPORHANCB O S C E 2 8 0 0 
C PLOW AMD ENTHALPY TO REHEAT IB < EXTERNAL 1101 ST ORE SEPARATOR) O R C E 2 B 1 0 

• 2 0 0 Q R H » Q S I - Q B ( I 2 H P ) O R C E 2 8 2 0 
H I R R 1 - H S X O R C E 2 8 1 0 
G O T O 4 2 1 0 O R C E 2 B 4 0 

C P L 1 R AND ENTHALPT TO REHEATER (NO HOI STIIRB SEPARATOR) O R C E 2 B 5 0 
4 2 0 5 QRH-QNEXT O R C E 2 8 6 0 

HT RH 1»OEEPHP O R C E 2 8 7 0 
C ( S T STAGE HEAT BALANCE O B C E 2 8 8 0 

4 2 1 0 NCBHMCBH* 1 O R C E 2 8 9 0 
C L I V E STEAH REHEATEB ORCE 2 9 0 0 

0 B H 1 « 0 B H * ( H X R H 1 - H I R H 1 ) / ( H R H 1 - H C R H 1 ) O R C E 2 9 1 0 
C T E S T POB 2ND STAGE O R C E 2 9 2 0 

I P ( R R H . E Q . 2 ) G 0 T 0 4 2 2 5 O R C E 2 9 ) 0 
C T E S T POR 1 S T STAGE DRAIN LOCATION O R C E 2 9 4 0 

I P ( R D R R 1 . G T . BPH) GO TO 4 2 2 4 O R C E 2 9 5 0 
C T E S T POR PR HEATER IN OS OR HP S E C T I O N ORCE2 9 6 0 

I P ( N P H . G T . O ) GO TO 4 2 1 0 O B C E 2 9 7 0 
C RE-CALCTLLATE REACTOR STEAH AND PN PLOH O R C E 2 9 8 0 

4 2 2 4 QERH1-QRH1 ORCE2 9 9 0 
Q R O * 0 T * 0 A E * } B H 1 O R C E 3 0 0 0 
O R ' Q R O - Q C R * } H O O R C E J 0 1 0 
G O T O 4 2 5 0 O R C E J O 2 0 

C 2ND STAGE HEAT BALANCE O R C E I O J O 
4 2 2 5 Q R H 2 » Q R H * ( H X R H 2 - H I R H 2 ) / ( H R H 2 - H C R H 2 ) O R C E 1 0 4 0 

C T E S T POB 2ND STAGE DRAIN LOCATION ORCE 1 0 5 0 
I P ( N D R H 2 . L T . NPH) GO TO 4 2 2 6 O R C E I 0 6 0 
Q E B H 2 ' Q B H 2 O R C E 1 0 7 0 
G O T 0 4 2 ) 0 O B C E 3 0 8 0 

C T E S T POR 2ND STAGE CONVERGENCE ORCEMWO 
4 2 2 6 A D Q 2 A D A B S ( Q B H 2 - Q E R H 2 ) / Q R H 2 ) O R C E 3 1 0 0 

I P ( A D 0 2 . L B . R R C O R ) G 0 T 0 4 2 1 0 O R C E 3 1 1 0 
QERH2*QRH2 O R C E 1 1 2 0 
G Q T O 4 2 4 0 O R C E 3 1 3 0 

C T B 1 T POB 1 S T STAGE CONVERGENCE O R C E 3 1 4 0 
4 2 3 0 A O Q I - D A B S T O B N I - Q E B H L L / Q R H I ) O B C B 3 1 S 0 

I P ( A D Q 1 . L E . B H C O N ) G O T O 4 2 5 0 O R C E 3 1 6 0 
4 2 4 0 QBBH1*0BH1 O B C E 3 1 7 0 

I P ( B C B H . L E . S 0 ) G O T O 4 2 4 2 O R C E 3 1 8 0 
R R I T E ( I « , 4 2 4 1 ) A D J I , A DO 2 O R C E 3 1 9 0 

4 2 4 1 PORRAT C O - B A I N PROGRAM-BEHEATEB CALCULATIONS DID NOT CONVERGE. ADQOBCE3200 
I I > * , G 1 S . 7 , S I , < A D 0 2 « ' , G 1 5 . 7 ) O R C E 3 2 1 0 

G 0 T O 4 2 5 0 O B C E 3 2 2 0 
C RB-CALCOLATE REACTOR STRAH AND PN PLON O B C B 3 2 3 0 

4 2 4 2 I P ( B B H . E Q . 1 ) G O T O 4 2 4 1 O B C E 3 2 4 0 
Q B O - Q T » Q A E * 3 B H 2 O B C B 3 2 5 0 
G 0 T 0 4 2 4 4 O B C E 3 2 6 0 

4 2 4 3 QRO»QT*QAE*ARH1 O R C B 3 2 7 0 
4 2 4 4 QR>QRO - O C R » 3 H O O B C B 3 2 8 0 

I I - H H P O B C B 3 2 9 0 
G O T O 3 0 2 5 O R C E 3 3 0 0 

C PLOR TO RBBT S E C T I 3 N O B C B 3 3 1 0 
4 2 5 0 QBBXT-QRH O R C E 3 3 2 0 

C T I S T POB 2RD STAGE O B C B 3 3 3 0 
I P ( R B H . L T . 2) GO T 3 4 2 6 0 O R C B 3 3 4 D 

C B R F R A L P F TO R B I T T O B B I N E S E C T I O N ( 2 - S T A G B BEHEATBR) O B C B 3 3 5 0 
R N B I T - B I R H 2 O B C B 3 3 6 0 
G O T O 4 3 0 0 0 R C E 3 3 7 0 

C RRTRALPT TO R E I T TORBXNB S E C T I O N ( 1 - S T A G B BEHEATEB) O B C E 3 3 S O 
4 2 6 0 HNBXT-HXBH1 O B C B 3 3 9 0 

C T E S T POB PR P B B P T Q B B I B B C A I C O L A T I O B S O B C E 3 4 0 0 
4 3 0 0 I P ( I P P T ) 4 3 2 0 , 4 4 0 0 , 4 3 1 0 O B C B 3 4 1 0 

C P I POHP T D I B I R R TRROTTLB STBAH PLOR O R C E 3 4 2 0 
4 3 1 0 CALL P R P T ( P P P T # R R B X T , P C ( D B P , Q R ) O B C B 3 4 3 0 
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C PLOW TO B E I T T U R B I N E S E C T I O N 
4 1 2 0 Q N E X T ' Q N E X T - Q F P T 
4 4 0 0 C O N T I N U E 

C T E S T POR STEAD SEAL REGULATOR 
I P ( L R , E Q . 0 ) 3 0 T 0 7 0 0 B 

C !IT«AH SEAL REGIILATIR ENTHALP* A NO H 
CALL S S R E ( P S H , H T , P X L P , * P ) 

C T E S T POR SSR B A R E - U P CONFERGEHCP 
I P ( Q S S R F T N . E ) . Q S S R H 1 ) GO TO 7 0 OA 
A D H O - D A B S ( ( Q S S B H U - Q S S B H 1 ) / Q S S R H U 
I P ( A D H O . L B « 5 S R C O H ) G O T 0 7 0 0 A 
I P ( I T S S R . G T , 5 0 ) G O T O 7 0 0 6 
Q S S R H 1 - O S S R H O 
G O T O 2 0 0 2 

7 0 0 6 R R I T S ( I N , 7 0 0 7 ) ADHD 
7 0 0 7 POBHAT ( ' O - N A I N PROGRAH-STFAH SEA 

1 1 0 ROT CONVERGE, ADHLL - ' , C , 1 5 . 7 ) 
C 1 0 1 P R E S S O R S S E C T I 3 N PERPOR HA NC K 
C BORL C O N D I T I O N S | L P S E C T I O N ) 

7 0 0 1 O B L P - Q R E I T 
H B L P * H R E I T 
CA L L P R O P P N ( A H R L P , S BL P . V B L P , T B L P , 

C BASE E X P A N S I O N L I N E ( L P S P C T I O N ) 
I P ( P X L P . G E . I . D O ) GO TO 7 0 1 0 
P * 1 • 0 . 7 1 6 7 JO 6 DO 
G O T 0 7 0 2 0 

7 0 1 0 P I 1 = » P I L P 
7 0 2 0 CALL S G R 0 I 1 P ( P B L P , T B L P , H B L P , S B L P , 

1 T X 1 , H I 1 , S I 1 , VI 1,A(1X 1 , ( 1 X 1 , P I L P , T I 
C T E S T POR HOI STORE REMOVAL S T A G E S (L 

TP (FT R . G T . 0 ) S 0 T 0 7 0 2 9 
H B P - H X 1 
A H E P - A H X 1 
G Q T O 7 0 5 0 

C HOI S T O R E REHFTVAL CALCULATIONS ( L P S 
7 0 2 9 I P ( N B L P . E O . 3 ) G 3 T O 7 0 1 0 

P B ' P H L P 
H B ' B B L P 
S B ' S BLP 
G O T O 7 0 4 0 

7 0 1 0 P B » P I L P 
H B ' H I L P 
S R » S I L P 

7 0 * 0 CALL A H 0 I S T ( N R , P H R,P8,HB,<,B, PX 1 , 
1 A H E P . S B H R , S A H R , P C R D , T R R ) 

C S H E L L C O N D I T I O N S ( L P S E C T I O N ) 
7 0 5 0 I P ( P I L P . G E . I . D O ) GO TO 7 0 6 0 

H X L P « H E P » P I 3 1 5 ( P X L P * 2 . 0 3 6 0 2 2 3 4 D O 
G O T 0 7 0 7 0 

7 0 6 0 I P ( N R . E Q . O ) 5 0 T 0 7 0 A O 
H I L P - H B P 

7 0 7 0 C A L L P R O P P H ( A H I L P , S I L P , V X L P , T XL P , 
6 0 T 0 7 0 9 0 

7 0 8 0 B X L P « H X 1 
T X L P - T I 1 
S X L P - S X 1 
V X L P - V X 1 
A R X L P - A N X 1 
H X L P - H X 1 

7 0 9 0 COR T I B OB 
C PR HEATRR BEAT BALARCE ( L P S E C T I O N ) 

R L - 1 
O F S ( R L ) > O B L P 
H F S ( R L ) - H B L P 
I F ( R P L . G T . 0 ) G O T 3 7 1 1 0 
I F ( H B . B O . 0 ) G O T O ? 1 6 0 
G O T O 7 1 2 0 

7 1 1 0 CALL R X T B A C ( H R , I 1 L P , H P , H B L P , H B L P 
1 S I L P , P X L P , 0 E B P L P ) 

AREIIP 

ORCE 1 4 4 3 
ORCE 1 4 5 0 
O R C E 1 4 6 0 
ORCE 1 4 7 0 
O R C E 1 4 R O 
O R C E 1 4 9 0 
OBCE 1 5 0 0 
O R C E 3 5 1 0 
O R C E 3 5 2 0 

) O R C E 3 5 3 0 
O R C E 3 5 4 0 
O R C E 1 5 5 0 
O R C E 3 5 6 0 
O P C E 1 5 7 0 
O H C E 3 5 8 0 

L REGULATOR H A K E - H P C A L C U L A T I O N S D O R C E 3 5 9 0 
ORCE 1 6 0 0 
O R C E 3 6 1 0 
O R C E 3 6 2 0 
ORCE 16 1 0 
O R C E 3 6 4 0 
O R C E 3 6 5 0 
O R C E 3 6 6 0 
O R C E 1 6 7 0 
O R C E 1 6 R 0 
ORCE 1 6 ^ 0 
OBC ?, 1 7 0 0 
ORCE 37 1 0 

P) ORCE 1 7 2 0 
0 R C E 3 7 JO 
ORCE 1 7 4 0 
O R C E 1 7 5 0 
ORC E 1 7 6 0 
OBCE 1 7 7 0 
O R C E 1 7 8 0 
O B C E 1 7 9 0 
ORCE 1 8 0 0 
O B C B 1 8 1 0 
O R C E 3 8 2 0 
O R C E 3 8 10 
O R C E 1 8 4 0 
O R C E 1 8 5 0 
ORCE 1 8 6 0 

H X 1 , S X 1 , H B H R , H A B R , H E P , A R B H R , A B A B R , O R C E 1 8 7 0 
ORL'EIBHO 
ORCE 1 8 9 0 
O B C E 1 9 0 0 
ORCE 3 9 1 0 
ORCE 19 2 0 
ORCE 19 JO 
O B C E 3 9 4 0 
OBCE 3 9 5 0 
O R C E 3 9 6 0 
O B C E 3 9 7 0 
ORCE 3 9 8 0 
ORCE 3 9 9 0 
O R C E 4 0 0 0 
O R C E 4 Q 1 0 
O R C E 4 0 2 0 
O B C E 4 0 3 0 
O R C E 4 0 4 0 
0 8 C E 4 0 5 0 
O R C E 4 0 6 0 
O R C E 4 0 7 0 
0 8 C E 4 0 8 0 
O B C E 4 0 9 0 
O B C B 4 1 0 0 
O B C E 4 1 1 0 
O R C E 4 1 2 0 

HB LP,PBLP, HBLP) 

V B L P , A H P L P , H B L P , T F B L P , N L P , P X 1 , 
L P , HI L P , * S I L P , V I L P , A 1 I L P , HI L P , PX LI 
P S E C T I O N ) 

ECTION) 

) • P I G 14 ( A H E P M O O . DO) 

HI L P , P X L P , H X L P ) 

, S B L P , H I L P , H X L P , S X L P , P I L P , H I L P , 
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7 1 2 0 C O N T I N U E O R C B 4 1 J 0 
I T - I T H P ORCE<I1IIO 
CULL r W H E A T ( M L P # I 2 L P , H R , K L , F L ! > , I T ) ORCEKI 'TO 

C T E S T r o t R E G R E S S I V E PW HEATER H E A T BALANCE C A L C U L A T I O N S O R C E I T F . 3 
I P I H . R O . I 2 H P . A N D . N P H . U T . 0) J O T O 1 0 2 0 ORC E H 7 0 

C B I H A O S T PLON ( L P S E C T I O N ) O R C E U I H O 
7 1 4 0 R L T » R L o n c e m i o 

O I L P - O P S ( R L T ) O R C E 4 2 0 0 
C T K S T E I H A U S T PIESSTLHE ( L P S E C T I O N ) O R C E 4 2 1 0 

I P ( P I L P . G E . 1 . D 0 ) GO TO 7 1 7 0 O R C E U 2 2 0 
C C O N D E N S I N G EIHAJ1ST LOSS A NO U E R P ( L P S E C T I O N ) O H C K M 2 I 0 

CALL « L 0 S S ( P * L P , T I L I ' , H E C , H < L P . 0 l l l . P . » n e P < A ( 1 J [ L f . H M ' . l l U i . I ' D L S , I R . O R L ' E « 2 « 0 
1 K E E P L P . I L L P ) OHCEU200 

G O T O 7 1 H 0 ORCE426 0 
c B A : K - P R E S S U R E E I H A I I S T L O S S AND I I E E P ( L P S E C T I O N ) O B C B « 2 7 1 

7 1 7 0 I L L P - P I G B ( P I L P ) D B C K 4 2 B 0 
U E E P L P - H I L P * I L L P O R C E 4 2 9 0 

7 1 H 0 H B S ( R L T ) • O E E P I . P O H C B M 0 0 
C " .BNERATOR OOTPIIT ORL ' EH . i lO 

N H P - O . D O O R C E 4 1 2 0 
V L P - O . D O ORC B U 1 1 0 

C ".S S E C T I O N ORCEi tJ I lO 
N B T U - 1 . D 0 / 1 * 1 2 . 1«L>0 ORCEUISO 
I G S - 0 r . S * ( H B 3 S - H I ( i < i ) • WHTII O H C E 4 1 6 0 

C H P S E C T I O N O R C E 4 3 7 0 
W H P ' O B H P * ( H B H P ' U E B P I I P ) • • B T I I OHCEUIHO 

C T E S T POR PN H E A T E R S (HP S E C T I O N ) O R C E U W O 
I P ( N P H . E O . O ) GOTOAOVI O R C E 4 4 0 0 

r R E S T POB REHEAT BP B I T R A C T I O N S T B A H (HP S E C T I O N ) OHCK4HK) 
I P ( N R H . L T . 2) GO TO H O V I ORC B4421) 

C SUBTRACT REHEAT BR E I T R A C T I O N S T E A N ( I IP S U C T I O N ) O f l l K H I 10 
• H P - N H P - 0 R H 1 * ( H B ( 1 ) - I I E K P H P ) • NBTU ORCE44IIO 

C S U B T R A C T PN HEATER E I T R A C T I O N STEAH ( I I P S E C T I O N ) ORCI>4UR»0 
noi<> DORO«o I > I I H P , T ? H OHCKUM60 
H 0 1 0 N H P ' W H P - O E ( ! ) » ( H E ( I ) - I I E E P I I P ) »NBTU O I U E 4 4 7 0 

C L P S E C T I O N O U C R 4 4 H 0 
8 0 5 0 D O B 0 6 0 R L ' I . K L T ORCE<4H<J<) 
HOFRO N I . P " N L P * L ) P S ( K L ) * (HPS ( K L . ) - I I E 3 (K I.) )*MBTII OH::EUR>00 

C NET ( I E N E R A T 1 B J U T P I I T O B C E I S I O 
N G R N * ( B G S « N H P + NLP-NHL-WFTL) * 0 . 0 0 1 DO O R C B U S 2 0 
I F (OSCJOUNE. BLANK) GO TO 1 ORC BUS J O 

C R BS T N E T E L E C T R I C A L G E N E R A T I O N CONVERGENCE O R C B 1 S 4 0 
A D N " D A B S ( ( H G E N - W R A T E ) / H H ATE) ORC EHSSO 
I P ( A D V . L E . N C O N | G O R O H 2 0 0 O R C E 4 5 6 0 

C CHECK NUHBBB OP I T E R A T I O N S THROUGH HAIN PROGRAM O R C E M 5 7 0 
T P ( H A T N . L T . 2 5 ) G O T O B I O O ORCEHSHO 
N N I T E ( I N , H 0 9 0 ) AON, NGEN O R C B 4 5 9 0 

H 0 9 0 P 3 R H A T ( * 0 - H A I N PROGHAH-R EOIII RED E L R C T R I C A L G E N E R A T I O N D I D NOT C U N V O R C E 1 6 0 0 
1 E R G R , ADN , G 1 S . 7 , S ( , « N G E N , ( > 1 * > . 7 ) 

G O T O H 2 0 0 
C C O R R E C T T H R O T T L E PLOW RATE 

H 1 0 0 O T - O T * « R A T E / N G E N 
G O T 0 1 9 0 0 

1 A D I > D A B S H Q R O * Q S G O ) / t t S r . O ) 
I P ( A D I . L B . R H C O R ) ICONV • ICONV • 1 
I P ( I C O N V . EO. 2 ) GO TO H 2 0 0 
I P ( N A I N . L T . 2 5 ) GO TO 2 
V R I T E ( I T , « 0 0 ) 

O R C E 4 6 1 0 
ORCE1620 
O R C E 1 6 1 0 
O R C E 4 6 1 0 
O R C E 1 6 5 0 
O R C E 4 6 6 0 

O R C E 4 6 B O 
O B C E 4 6 9 0 

H J O PORHAT ( * 0 * , * H A I N PROGRAH - R BTFOIRED STBAH GENERATOR O U T L E T P L O N D I O B C E H 7 0 0 
• D R O T C O N V E R G E * ) 

N N I T E ( * , N A H 1 ) 
GO T O 8 2 0 0 

2 Q T " Q T * Q S G 0 / 3 RO 
NRATB-NGBN 
0 0 T O 1 9 0 0 

C STBAH OBNBBATOR I R L B T E N T R A L P T AND T E H P E N A T U B E 
C T B S T P O B PB HBATERS 

8 2 0 0 I P ( N P . G T . O ) O O T O I I 2 1 0 
C C O B O B R S B B R O T B B L L PLON (NO PN H E A T B B S ) 

0 C - 0 R * Q C R 

O R C E 4 7 1 0 
O R C E 4 7 2 0 
O R C E 1 7 1 0 
O R C E 4 7 U O 
O R C B 1 7 5 0 
O R C E 4 7 7 0 
ORCBU7HO 
O R C E 4 7 9 0 
ORC E <1800 
O B C E W I O 
O R C B I S 2 0 
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C NO PN H R A T E R S O R C E 4 H 1 0 
H C R - H C » Q A E * ( H A E L - H A B O ) / 0 C * O 3 P B • ( H S S R - H A E O ) / Q C O a C E 4 H 4 0 
H R - H C R ORC B 4 H 5 0 
G O T 0 H 2 4 0 O R C K 4 H 6 0 

C T E S T D R A I R P R O I PN HBATER N O . I O R C B 4 H 7 0 
« 2 1 0 I P ( N D ( 1 ) . E Q . 0 1 0 0 T O R 2 2 0 ORC E4HH0 

C ORC R I H ' I O 
C D R A I N I S P I M P E D O R C E 4 9 0 0 

H R * ( Q D ( 1 ) • H O ( 1 ) » Q P ( 1 ) * HO ( 1 ) | / O R O H C E I I I O 
G O T O B 2 1 0 0 R C E 4 9 2 0 

C D R A I N I S P L A S H B D O R C B 4 9 10 
H 2 2 0 H R - H O ( 1 | O R C K 4 ' 1 « 0 

C r B S T POR PN P M 1 P L O C A T I O N OBCKU'ISO 
B 2 1 0 I P ( I P . G T . O ) J 0 T 0 H 2 S 0 O R C E 4 9 6 0 

C P H P U N P I S A P T B B PN H R A T E R N O . 1 ORCRl l '170 
8 2 4 0 H P P - H R QRC E 4 I H 0 

Q F P « Q R O B C B 4 9 9 0 
H R * H R * DHP O H C E 5 0 0 0 
G O T O B 2 5 1 O R C E S O I O 

C P N T R B P E R A T I I R R TO P N P U H P A HO T O S T E A H GENKHATOR O H C K ' . O i O 
» 2 5 0 Q P P - O P ( I P ) ORC KM) 10 
B 2 5 1 T P P » T S L H ( H P P ) O R C B S 0 4 0 

f R * T P H L ( P L A , H R ) ORCBSO' jO 
R H C O B K - O . DO ORCKSOoO 

C T R S T TOR H O T 3 R - D R I V E N PN Pl l HP OHCB*>070 
I P ( I P P T . N E . 0 | N O T A A 2 6 0 o i i c e s o h o 

C KN POR HOTOR D R I V E ORCK' iOSO 
B P H C G * 0 . A 0 7 S D 0 ORC K ' i l Q Q 
N F B P " D H P * Q P P / ( B P H C ( J » IN 1 2 . 1 4 0 0 ) O R C E r . 1 1 0 
0 H T 0 B 2 7 0 O R C E S 1 J 0 

~ KN POR T U R B I N E D R I V B O R C B M J O 
B 2 G 0 N P N P « 0 P P T * ( N B P P T - N K P P T ) » N H T I I 0 f l c e R > 1 « 0 

C NET ANO G R O S S C T C L E HRAT R A T E S (T I IH HI N K - D R I V E N PN P I I H P I O R C K S I S O 
' HTRTNX ( O R O * ( H T - H R | « 0 C H » ( H R - H C R ) • ( ) « » • ( W T - I I H ) # (t l lCOHH ) / (WUK N » 1 0 0 0 - t>0) ORC R S I B O 

H T R T A « H T I T N * U N E N / ( W L I R N » N P H P * 0 . 0 0 1 0 0 ) O R C B 5 1 7 0 
G O T O 8 2 B 0 O R C K 5 1 H 0 

C g r o s s ANO NBT C T C L E H R A T r a t e s ( h o t o k - d r l V K N FN p o u i ' i o h c e m i o 
H 2 7 0 H T R T G * ( Q R O * ( H T - l < R | ( HR-TLCH) » UHU* ( I I T - H H ) * RIH O H H ) / I V 1 0 0 0 . 0 0 | O R C £ S 2 0 0 

H T R T N « H T R T C * N G E N / ( N ( ; S N - N P N P * 0 . 0 0 1 1 ) 0 ) O R C E 5 2 1 0 
C NRT AND G R O S S C T C L E E F F I C I E N C I E S O K C t S 2 2 0 

B 2 B 0 C B F F N - 3 4 1 2 1 4 . D O / H T R T N O R r B S 2 I O 
C E P P G - 3 4 1 2 1 4 . d o / h t r t g O H C E S 2 4 0 
I P ( T F R . L T . 1 . 0 d 0 ) GO t o 2 5 2 5 OBCK12SO 
S L O P E " ( H I S S - H I H P ) / ( S A G S - S I H P ) 0 R C E S 2 6 0 
Q T K E E P « 1 ) T O R C E S 2 7 0 
P K B E P ' P I H P O B C K S 2 8 0 
Q G K B B P - Q G S OBC E 5 2 9 0 
P G R B B P - P I A S O R C K 5 1 0 0 
V G R E E P - V I G S O R C E l 1 1 0 
O C R E B P - G C O R C E S 3 2 0 

2 S 2 5 c o N T I N D R O R C R S 1 1 0 
C N R I T B R B S O L T S O F C A L C I I L A M O N S O R C B S 1 4 0 

C A L L R B S U L T F V E R S ) o r c b s 1 s 0 
G O T 0 1 0 0 O R C B 5 1 6 0 
BHD Q B C E M 7 0 
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S U B R O U T I N E A L T O I S T ( R , P , P B . H B , S B , P I . H X . S X . H B H R ,HAHB , H EP, A H , 
» A H 2 2 5 , A H E P , S BHR, S 2 2 5 , PCM 0 , TE ) 

I M P L I C I T REA L + 8 ( A - H , 0 - X ) 
C SOBPBOGRAB POR M O I S T U R E REMOVAL C A L C U L A T I O N S 

D I H B H S I O H 
• PE ( 6 ) , TE ( 6 ) , HP ( 6 ) , HPG ( 6 ) ,HG 1 6 ) ,H 2 S 1 ( 6 ) , H S L (6 ) , H2 BE ( 6 ) , P ( 5 ) , 
• A H 2 1 0 ( 6 ) , O E ( 5 ) , S 2 1 0 ( 5 ) , H S 3 1 3 ( 5 ) , AE ( 5 ) , BE ( 5 ) , SBBR ( 5 ) , 
• B G F L L P ( 5 > , A B R E | 5 ) , A H ( 5 ) , P C « D ( S ) , P C P R ( 5 ) , HBH R ( 5 ) , H A H B ( 5 ) , S 2 2 5 ( 5 ) , 
• H S 1 2 6 ( 5 ) , A E N ( 5 ) , A H 2 2 5 ( 5 ) , A N L P ( 5 ) , C G E ( 5 ) , URN ( 5 ) , H C , K P ( 5 ) . 
• E P H ( 5 ) 

COHHOH / C O N V / H C O H , O E R C O N , A N C G N , R H C O N , V C Q N , P C O N . S S R C O N , X S P C O N 
DATA I B / 6 / 

C R - N O H R E R OP HOI S T O R E REHOVAL P O T N T S 
C HBHR-ENTHALPV B B P O R E H O I S T U R E REHOVAL 
C HAHR-ENTHALPV AFTER H O I S T U B E REHOVAL 
C HEP - E N T H A L P T AT ERO P O I N T A F T E R HOTSTURE REHOVAL 
Z AH* HOI STORE B E F O R E B O I S T I I P E REMOVAL 
C A B 2 2 5 - H O I S T O R E AFTBB M O I S T U R E REMOVAL 
? AHBP - M O I S T U R E AT BHD P O I N T A F T E R HOISTURE BEHOVAL 
= S B H R - E N T R O P V R E F O R E M O I S T U R E REHOVAL 
C 3 2 2 5 - E H T R O P I AFTER H O I S T U R E REMOVAL 
C P C N D - P B B CERT HATER D R A I N E D 
C S T E A H P R O P E R T I R S 

L - R O 
DO 1 0 0 1 - 1 , R 

1 0 0 PB ( I ) - P ( I ) 
P B ( L ) - P X 
DO 1 1 0 1 - 1 , L 
TB ( I | - T S L ( P B ( I ) ) 
HP ( I ) - HFT ( T B ( I ) ) 
HG ( I ) - H P S ( P E ( I ) , S P T O ( P E ( I | , T E ( I ) ) ) 
M F G ( I ) - H G ( I ) - H F ( I ) 
S G - S P T D ( P B ( I ) , T B ( I ) ) 
A H 2 S 1 - ( S G - 1 . 0 ) / ( S O - S P T ( T E ( I ) ) ) 
H 2 S 1 ( I ) - H G ( I ) - A H 2 S 1 * H F G ( Q 

1 1 0 H S L ( I ) A T E ( I ) M 5 9 . 7 
C B A S E E X P A R S I O R A R A L T S I S 

DO 1 2 1 1 - 1 , R 
1 2 1 CALL F 1 2 A C ( P B ( I ) , H B , S B , H I , S X , H 2 B E ( I ) , S ) 

H 2 B B ( L ) - H * 
DO 1 2 2 1 - 1 , L 

1 2 2 AH 2 1 0 ( I | - 1 . 0 - ( H 2 BR ( I T - HP ( I H / H P G ( I ) 
DO 1 3 0 I > 1 , R 
UB ( I ) - H 2 B B ( I ) - H 2 B B ( I * 1 | 
S 2 1 0 ( I ) - 1 . 0 » ( H 2 B B ( I | - H 2 S 1 ( I ) ) / H S L ( I ) 
H S 3 1 ] ( I ) - H 2 3 1 ( T » 1 | « H S L ( I » 1 ) « ( S 2 1 0 ( I ) - 1 . 0 ) 
A B ( I ) « K 2 B B ( I ) - H S 1 1 J ( I ) 
BE ( I ) - 1 0 0 . 0 * OB ( I ) / A B | I ) 

1 3 0 B G H L F ( X ) - 1 . 0 - 0 . 1 3 5 * ( A H 2 1 0 ( 1 ) * A H 2 1 0 ( I » 1 ) T 
Z H O I S T U B B BBHOVAL C A L C B L A T I O R AH D RRR EXPANSION P OLLOR ING MOISTURE 
C REMOVAL 

DO 1 5 0 1 - 1 , R 
A H B B ( I ) - F 1 0 ( P B ( I | | 
I F ( I . G T . 1 ) G J TO 1 * 1 
AH ( I ) - A H 2 1 0 ( I ) 
6 0 T O 1 « 

M I A H ( I ) - E P H ( I - 1 ) 
1 4 2 P C R D ( I ) - A H B B ( I ) * A R ( I ) 

P C P R ( I ) - 1 0 0 . O - P C R D ( I ) 
I F ( I . G T . 1 ) 0 3 TO I B 3 
B B H B ( I ) - H 2 B B ( X ) 
GO T O 1 M 

I I ) BBHR ( I ) - H 6 B P ( 1 - 1 ) 
1 « « S B H B ( I ) - 1 . 0 » ( H R H R ( I ) - H 2 S 1 ( I ) ) / R S L ( I ) 

B A H R ( I ) - ( H B B B ( I ) * 1 0 0 . 0 - H F ( I ) * P C R D ( I ) ) / P C F R ( I ) 
S 2 2 S ( I ) - 1 . 0 * ( B A B B ( I ) - B 2 S 1 ( I | ) / H S L ( I ) 
B S 3 2 6 ( I | - H 2 S 1 ( I » 1) • B S L ( I « 1 ) * ( S 2 2 5 ( I ) - 1 . 0 ) 
A B R ( I ) - H A H R ( I | - R S 3 2 6 ( I ) 
A H 2 2 S ( I ) - 1 . 0 - (HAHR ( X | - H F ( 1 ) 1 / R F C ( I ) 

AMOIST 
AHOI 1 0 
AHOI 
AUDI 
ABO I 

20 
3 0 
4 0 
5 0 
60 
7 0 
80 
9 0 

AHOI 
AM 3 I 
A B 3 1 
AHOI 
AH 3 I 
AHOI 10 0 
AHOI 1 1 0 
AN3 I 1 2 0 
A H 3 I 1 3 0 
AHOI 1 4 0 
AH3 I 1 5 0 
A N 3 I 1 6 0 
AHOI 1 7 0 
A H 3 I 1 8 0 
AHOI 1 9 0 
AHOI 2 0 0 
AH3 I 2 1 0 
AHOI 2 2 0 
AHOI 2 1 0 
A H 3 I 2 4 0 
A H 3 I 2 5 0 
AHOI 2 6 0 
A H 3 I 2 7 0 
AHOI 2 8 0 
AHOI 2 9 0 
A H 3 I 3 0 0 
A H 3 I 1 1 0 
AHOI 3 2 0 
A H 3 I 1 3 0 
A H 3 I 1 4 0 
AHOI 1 5 0 
AHOI 3 6 0 
A H 3 1 1 7 0 
AHOI 1 8 0 
A H 3 I 3 9 0 
A H 9 I 4 0 0 
AHOI 4 1 0 
A H 3 I 4 2 0 
AHOI 4 3 0 
AHOI 4 4 0 
AHOI 4 5 0 
AHOI 4 6 0 
AHOI 4 7 0 
AHOI 4 8 0 
AHOI 4 9 0 
AHOI 5 0 0 
AHOI 5 1 0 
AHOI 5 2 0 
ABOI 5 3 0 
A H O I 5 4 0 
AHOI 5 5 0 
AHOI 5 6 0 
ABOI 5 7 0 
AHOI 5 8 0 
AHOI 5 9 0 
ABOI 6 0 0 
ABOI 6 1 0 
AHOI 6 2 0 
AHOI 6 3 0 
AHOI 6 4 0 
AHOI 6 5 0 
AHOI 6 6 0 
A H O I 6 7 0 
A B O I 6 8 0 
ABOI 6 9 0 



59 

E P N A * 0 . 1 
DO 1 4 S I T = 1 , 1 0 0 
A N L P < I ) * 1 . 0 - 0 . 4 3 S » ( » K 2 2 5 ( I » » E P H A ) 
C G E ( I ) * B E ( I ) * « N L P ( I ) / B G H L P ( I ) 
0 E N ( I ) * A B N ( I ) * C G E ( I | * 0 . 0 1 
H G E P ( T ) * H A H R ( I | - O E H ( I ) 
E P B J I ) * 1 . 0 - ( H G E P ( I ) - H P ( I « 1 ) ) / H P G ( 1 * 1 ) 
ADH*DABS ( E P N ( I ) - E P H A ) 
I P ( A D H . L E . A N C O N ) GO TO I S O 

1 4 5 E P H A * E P N ( I ) 
B R I T E ( I B , 1 4 S ) A D R , I 

1 4 6 P3PHA T ( ' 0 - S U B R O U T I N E A H O I S T - E N D F O I N T 
1DH 1 P D 1 4 . 6 , S X , * I = • , I 2 ) 

1 5 0 C O N T I N U E 
HEP=HR.EP ( K | 
A H E P * E P H ( K ) 
RETURN 
END 

H O I S T I I R F D I D NOT CONVERGE, 

An 3 1 7 0 0 
AHOI 7 1 0 
A f l O I 7 2 0 
AN 3 I 7 1 0 
ANOI 7 4 0 
ANOI 7 5 0 
AN 3 I 760 
A f l O I 7 7 0 
ANOI 7 8 0 
AN 3 1 7 9 0 
AHOI aoo 

AAHOI 8 1 0 
AH 3 I 8 2 0 
ANOI 8 30 
ANOI 8 4 0 
AH 3 I BSO 
ANOI 8 6 0 
A R 3 I 8 7 0 

C D I V P O L 
SUBROTLTI NE R L F P O L ( A , X , R , 7 . , I , J ) B I V P 1 0 

C A THO D T H E N S I 3 N A L ARRAT O P P O L T N O H I A L C O E P S . B I V P 2 0 
C I I N D E P E N D E N T V A R I A B L E B I V P 3 0 
C T I N D E P E N D E N T V A R I A B L E B I V P 4 0 
C I D E P E N D E N T V A R I A B L E B I V P 5 0 
C T D E G R E E O P X B I V P 6 0 
C J D E G R E E O P T B I V P 7 0 

I R P L I C I T R E A L * F L ( A - H , K - Z ) B I V P 8 0 
D I M E N S I O N A ( 6 , 7 ) D I V P 9 0 

C I N C R E A S E THE RON AND COLTLNH D I H E H S I O N EACH B I V P 1 0 0 
C BT ONE B E C A U S E Z E R O S U B S C R I P T S ABE I L L E G A L . B I V P 1 1 0 
C I N C R E M E N T B E L 3 B B A S E D ON A S S N H P T I O N DATA B I V P 1 2 0 
C I N C A L L I N G R O U T I N E I H P L I C I T L ? L I S T S A B I V P 1 3 0 
C ARRAT AS A ( J , I ) IN ORDER TO CONPORN B I V P 1 4 0 
C TO D E M R I T I 3 H IN A P P E N D I X 1 . B I V P 1 5 0 

I I * J O B I V P 1 6 0 
J J « I » 1 M V P 1 7 0 

C I H I T I A L I Z E Z B I V P I S O 
1 * 0 . 0 B I V P 1 9 0 
DO 1 . 1 1 * 1 , J J B I V P 2 0 0 
DO 1 1 1 * 1 , 1 1 B I V P 2 1 0 

1 Z * Z » A ( J 1 , I 1 ) • ( X » » ( I 1 - 1 ) ) M * * M J 1 - 1 | ) B I V P 2 2 0 
RETURN B I V P 2 3 0 
END B I V P 2 4 0 
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BLOCK 
B L O C * DATA BLCK 10 
I B P L I C I R K B A L * H ( A - H . O - 7 . ) BLCK 2 0 
COHHON / B L C K / A H B H R ( 5 ) , AH AI1R( 5) , T H R ( 6 ) , H R , I D U H BLCK 3 0 

» , 3 B L P , P B L P , T R L P , AHRL P , H B L P , S B L P , 0 1 L P , P A L P , ? I L P , AHX L P , BLCK 4 0 
• H X L P , S « L P , I I P E P L P BLCK 5 0 
• , CRTS ( 1 R | , T C , T P P , T B , H R , U R A T E , G C , M H L , V G L , Q N U , Q P P , BLCK 6 0 
• D P , H G M , 1 I P H P , H T R T N , H T R Ti l , C E P PR , C E P P G , P C BLCK 7 0 

c o n n o N / C O M W / H C O N , T F E R C O N , AHCON , K H C O N , H C O H , P C O T I . N N R C O N . X S P C O N BLCK BO 
COHHON / D E F A L T / P I L P I , P C I BLCK 9 0 
C O M O N / P P T / O F P T . P B P P T . H B P P T , P X P PT , H X P P T , 1 P P T BLCK 100 
COHHON / P V H / H A E T , H A E O , Q R , Q P < ; ( 2 0 ) . H P S < 2 0 J , H E S ( 2 0 ) , i ? n r ( S ) , n n p ( r . ) . BLCK 1 1 0 

•ONE. ( S ) ,HB(> ( S ) , 0 0 ( 1 2 | , Q P ( 1 2 ) , QE ( 1 2 ) , 0 C R , H C R , 0 R O , 0 C , 11 LP , T BLCK 1 2 0 
c a n n o n / P U P T B B / E P P , E P P , C P I , C P 2 BLCK 1 ) 0 
CORDON / G S / O G S , H B G S , PBGS , ARB G S , S B G S , » H G S , TBG S , P X G S ,A HXGS , SX ; 5 , BLCK 1 4 0 

« * I G S , T I G S , H X G S , P D G S , HB3 S , H X G S . H C U S , HG!> BLCK 1 5 0 
• A T . H T BLCK 1 6 0 

COHHON / H I 1 / P E ( 1 2 ) , P H R ( 5 ) BLCK 1 7 0 
CORFLOR / L E A K / U L R 1 , HLK 1 . U L K 2 , ( ILK? , ( )LK L . H L K 1 , ( ) L K 4 , HLK4 , U L K 5 , H L K ' > , BLCK 1B0 

* 0 L K 6 , H L K 6 , ( ) L K 7 , H L K 7 , QLKH , I ILK H , 0 L K 1 , H L K 9 , Q L K 1 0 , H L K 1 0 , L K , L K 1 , L K J , BLCK 1 9 0 
• L K 5 , L K 7 . L K 9 BLCK 2 0 0 

COHHOH / P A R I / H O ( 1 2 ) . H I ( 1 4 , Q A K , H C , H P P , D H P , T I ( 12) , T D | 1 2 ) , TDCA (1->) , BLCK 2 1 0 
* HF> ( 1 2 ) , PL A , P L B , N D ( 1 2 ) , R D C ( 1 2 ) , T P , » P BLCK 2 2 0 

COHHON / P A B 2 / P N N ( I 2 ) , r s H ( 1 2 ) , T O ( 1 2 | . T T D ( 1 2 ) , P I H P , P X I I » BLCK 2 JO 
COHNON / R H 2 / Q P H 1 , H C R H 1 , 0 B H 2 , H C R H 2 , N R H , N D R H 1 , N D R H ? BLCK 2 4 0 
COHHON / I S V Q S I . H S I , T S X , O R . I , HS X , AFLSX , E N ! ; , N S BLCK 2 5 0 
COHHON / X X I / P C H O , P O L S , H L S , Q E R H 1 , U K R H 2 , P P , TFSGO BLCK 2 6 0 
CQHHON / X X 2 / N HP , IR , H L P , N P l l , N P L , 1112 BLCK 2 7 0 
C3HHON / % / TPR , S L O P E , (JTK E R P , PR EE P , U G K K R P . P G K E E P , » G K E K P , « C K R K P , DTLHEBLCK 2 H 0 
DATA » T / . S 2 0 0 / BLCK 2 9 0 
DATA B L S / 4 1 . D O / BLCK 1 0 0 
DATA C P L / 2 2 0 . D O / , C P 2 / 1 . 1 0 H H D 0 / BLCK J 1 0 
DATA E P P / . 7 6 9 H O O / BLCK J 2 0 
DATA E P P / . B 7 8 D 0 / BLCK J J O 
DATA G C / 1 4 5 9 . H D 0 / BLCK 3 4 0 
DATA I H 2 / 0 / BLCK 1 5 0 
DATA I P / 1 / , I ' P T / 1 / BLCK J 6 0 
DATA I P / 1 H 0 U / I1LCK 1 7 0 
DATA L K / 1 / BLCK 1 8 0 
DATA H F T / 4 / , P H R / 4 0 . 1 0 0 , 2 1 . 4 0 0 , 1 1 . 2 0 0 . 5 . 6 6 0 0 , 0 . 0 0 / BLCK 1 9 0 
DATA H S / 2 / , E H S / 1 0 0 . D 0 / BLCK 4 0 0 
DATA H D / D , 1 , 4 * 0 / BLCK 4 1 0 
DATA N D C / 1 , 3 , 4 * 1 / BLCK 4 2 0 
DATA N P / F C / , R P H / 2 / , H P L / 4 / BLCK 4 1 0 
DATA H H P / 2 / BLCK 4 4 0 
DATA N L P / 6 / BLCR 4 5 0 
DATA N R H / 0 / BLCK 4 6 0 
DATA P M . P / 2 3 1 . 7 D 0 / BLCR 4 7 0 
DATA P C I / 2 . 0 0 / BLCK 4 8 0 
DATA P C H I I / 0 . D O / BLCK 4 9 0 
DATA P D G S / 6 5 . D O / BLCK 5 0 0 
DATA P E / 1 7 1 . T D 0 , 0 . 0 0 , 1 2 6 . 6 D 0 , 6 9 . 5 D 0 , 2 1 . 4 D 0 , 5 . 6 6 D 0 / BLCK 5 1 0 
DATA P P / . 9 D 0 / BLCK 5 2 0 
DATA P T / 9 6 5 . D O / BLCR 5 ) 0 
DATA P X L P I / 2 . D O / BLCK 5 4 0 
DATA Q A E / 1 . 5 D 4 / BLCK 5 5 0 
DATA Q C R / 6 1 3 0 0 . D O / BLCK 5 6 0 
DATA Q S G O / 1 6 6 7 9 0 B O . D O / BLCR 5 7 0 
DATA Q T / 1 6 6 6 4 0 4 4 . D 0 / BLCR 5 8 0 
DATA T D C A / 1 0 . D O , 0 . D O , 4 * 1 0 . 0 0 / BLCR 5 9 0 
DATA T P B / 1 . D 0 / BLCR 6 0 0 
DATA T T / 5 4 0 . 3 2 5 D 0 / BLCK 6 1 0 
DATA T T D / 6 * 5 . D 0 / BLCR 6 2 0 
DATA B R A T E / 1 3 1 3 . 8 2 0 D 0 / B L C R 6 3 0 
DATA H C O H / . 5 D - V , O B R C O H / 1 . D - 1 / . A H C O N / 1 . D - 4 / , B H C O N / 1 . D - 8 / BLCR 6 4 0 
DATA R C O M / 1 . D - 7 / . P C O H / 1 . D - 4 / . S S R C O R / 1 . D - 4 / . X S P C O N / 1 . D - 6 / BLCR 6 5 0 
BHD BLCK 6 6 0 
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SUBROUTINE CROSS ( H I N , S I N , P R A T I O , E P P Y • A G H ) 
I H P L I C I T F E A L * » ( A - H , 0 - Z ) 

R T DRY AMD SATURATED VAPOR C O N D I T I O N S , P , T , V , H , S , A, H 
C A3H AVERAGE GBOUP H O I S H I B E 
C _ I D I D E A L C O N D I T I O N S ( R E V E R S I B L E A D I A B A T I C ) , P . T , V , II , S , A, H 
C _ I N I N L E T C O N D I T I O N S , P . T , V, H , S , A , II 
C B I T T H - P R P P I C I E N C Y APTER ALL C O R R E C T I O N S 
C _ L « T E S T I H A T E D EXPANSION L I N E P O I N T I N T E R S E C T I N G SATURAT 10N LINK 
7 _ 0 9 T OUTLET C O N D I T I O N S , P , T , V, H , S , A , H 
C PBTLT A PRESSURE BELOH S A T . L I N E TTERATIVBLY APPROACHING S A T . LINE 
C P T 1 P A P R E S S U R E ABOVE S A T . L I N E IT E R A T I V E L V APPROACHING S A T . LINK 
R ILEROT TOTAL USED ENERGY (DELTA H) 
C UENET N I T USED ENERGY (DELTA H) 
C DELTAH DELTA H BRTHREN SATURATION L I N E AND T R I A L POINT 

COHHON / C O N V / H C O N , U F R C O N , A H C O N , R H C Q N . U C O N , P C O N . S S R C O N , I S PCON 
CONHON /III/ A L , H L , P I . , S L , T I . , VL 
CALL P R O P H S ( P I N , T L N , V L N , A L N , N T N , H I N , S I N ) 
P O U T * P I N / P R A T I O 
P I D* POUT 
S I D* S I N 
CALL P R O P P S ( AT D, HI D, T I L ) , V T D , H I D , P I D , S I D ) 
D I D E A L " H I N - H I D 
H 3 D T«HIN-EPP » » D I D E A L 
CALL PROPPH ( A O U T , S O I I T , VO UT . T O U T , HOIIT , POUT , HOIIT) 
I P (HOIIT. GT . 1 ) A G H « 0 . DO 
I P ( (HOIIT . EQ. 1) . A N D . ( H I N. L T . I ) ) AG H- (AL N» AOIIT) / 2 . D 0 
I P ( ( H O U T . E T F . 1) . A N D . ( H I N . E U . 1 ) ) GO TO 6 1 0 
GO TO 6 0 2 

610 J » 0 
6 1 0 TP ( J .R .T . 0 ) GO TO 6 0 4 

P T O P » P I N 
P H O T - P O U T 
GO T O 6 0 5 

6 0 4 I P ( H L . L T . H I N T ) P Y O P « P I N T 
I P ( H I N T . L T . H L ) P H O T " P L N T 

6 0 5 P L - ( P T O P » P B O T ) / 2 . D 0 
J . J * 1 
CALL P 1 2 A C ( P L , H I N , S I N , HDIJT, S O I I T , HI N T , S I NT) 
CALL P R O P H S ( P I N T , T I N T , V I NT,A I N T . H I N T , H I N T , S I H T ) 
T L - T S L ( P L ) 
H L « H P 3 ( P L , S P T D ( P L , Y L ) ) 
CALL P R O P P H ( A L , S L , V L , T L , H L , P L , H L ) 
D E L T A H - D A B S ( H L - H I N T ) 
I P ( U E L T A H . L B . H C 3 N ) GO TO 6 J F 
I P ( J . L T . 1 0 0 ) GO TO 6 4 0 

6 1 1 U E N E T » H I H T - H O ( ! T 
U E T O T - H I N - H J O T 
AGH* ( ( A I N * AOUT) / 2 . DO) • U E N E T / U E T O T 

6 0 2 CONTINOE 
RETURN 
END 

CROSS 
CPUS 1 0 
CR3S 2 0 
C H 3 S N 
ITRDS 
CH.IS SO 
CRJS <»0 
CROS 7 0 
CP.)S HO 
CR3S 1 0 
CHOS 1 0 0 
CROS 1 1 0 
CfOS 1 2 0 
cnos 1 1 0 
CROS 1 4 0 
CR.') S 1 5 0 
C R O S 1B 0 
CRDS 1 7 0 
C R 3 S 1H0 
CROS 1 9 0 
C H 3 S 2 0 0 
C R J S 2 1 0 
CROS 2 2 0 
CR3S 2 1 0 
C R 3 S 2 4 0 
CHOS 2 5 0 
CROS 2 6 0 
C73S 2 7 0 
CHOS 2 H 0 
CROS 2 9 0 
C R 3 S 100 
CROS N O 
CRDS .120 
C R 3 S 1 1 0 
CROS 14 0 
CRIS 1 5 0 
C R 3 S 3 6 0 
C R O S 1 7 0 
C R O S 3 R 0 
C R 3 S 1 9 0 
C R O S 4 0 0 
C B J S 4 1 0 
C N O S 4 2 0 
C R O S 4 1 0 
CROS 4 4 0 
C R O S 4 5 0 
CROS 4 6 0 
CROS 4 7 0 
C R O S 4 8 0 
CROS 4 9 0 
C B 3 S 5 0 0 
C R O S 5 1 0 
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C OATAIH 
SUBROUTINE D A T A I N ( V E R S ) DATA 10 
I M P L I C I T REAL**) ( A - H . O - Z ) DATA 2 0 
CONHON / B L C T / A N B N P ( 5 ) , A H A H B ( 5 ) , THR ( 6 ) , 1 B , I OTIH DATA 1 0 

• , 3 B I P , P B L P , T B L P , A N B L P , H B L P , S B L P , Q X L P , P ( L P , ? ) ( L P , A H ! ( L P , DATA 1 0 
• H X L P . S X L P . U E E P L P DATA 5 0 
• , C ( 1 T S ( 1 B ( , T ? . T P P . T R . H R , U R A T E . G C . N N L . H G L . C H U , Q P P , DATA 6 0 
• D P . R G E H . R P R P . H T R T N . H T R T G . C E P P N . C E P P R . PC DATA 7 0 

CONNON / D E F A L T / P X L P I . P C I DATA SO 
CONHON / P P T / Q P P T , P B P P T , H B P P T , P I F P T , H XPPT # 1 P P T DATA 9 0 
CONNON / P V H / H A E I , H A E O , Q R . O P S ( 2 0 ) , H P S ( 2 0 ) , H E S ( 2 0 ) , G H P ( 5 ) . H H P ( S ) , DATA 1 0 0 

• ORG ( 5 ) .HHG ( 5 ) , QD ( 1 2) , Q F ( 12) , QB ( 1 2) . Q C R , H C B . Q R O . Q C , I I L P . I DATA 1 1 0 
COHHON / P R P T B B / E P P , E P P , CP 1 , C P 2 DATA 1 2 0 
CONNON / G S / Q G S . H B 6 S , P B G S , A B G S , S B G S , V B G S , T B G S , P X G S , A X G S , S X G S , DATA 1 3 0 

• T X G S , T X G S , H X G S , P D G S , B B G S , H X G S , N C G S , NGS DATA 1 4 0 
• , Q T , P T , T T , A T , H T DATA 1 5 0 

COHHON / H X 1 / P E ( 1 2) , PHR ( 5 ) DATA 1 6 0 
COHHON / L E A K / 0 L K 1 . H L K 1 . Q L K 2 . HLK2.QLK L . H L K 3 , Q L K 4 , H L K 4 , ( ) L K S , H I . K S , DATA 1 7 0 

» Q L K 6 , H L R 6 , Q L K 7 , H L K 7 , Q L K F T , H L K F L , Q L K 9 , H L K 9 , Q L K 1 0 , H L K 1 0 , L K , L K 1 , L K L > DATA 1 8 0 
• L K 5 , L K 7 , L K 9 DATA 1 9 0 

COHHOR / P A R I / H O ( 1 2 ) , H I ( 1 2) , Q A E , HC, H F P , D H P , TI ( 12) , T D ( 1 2 ) , TDCA ( 1 2 ) , DATA 2 0 0 
• H D ( 1 2 ) , P L A , P L B , N D ( 1 2 ) , R D C ( 1 2 ) , I P , N F DATA 2 1 0 

COHHON / P F T R 2 / P S H ( 1 2 ) , T S H ( 1 2 ) , T O ( 1 2 ) , T T D ( 1 2 ) , P I H P , P X I P DATA 2 2 0 
COHHON / R H 2 / Q R H 1 , H C R H 1 . Q R H 2 , H C P H 2 , NHH.NDBH 1 , NDRH2 DATA 2 1 0 
COHHON / R H 3 / T T D R H 1 , T T D R H 2 , H R H I , H R H 2 , P C R H 1 , T C R H 1 , P C R H 2 . T C R H 2 , T X R H 1 . D A T A 2 4 0 

*H X R H 1 , T I R H 2 , H I R H 2 , H I R H 2 , H I R H 1 , Q R H DAT A 2 5 0 
CONNOR / X S 3 / Q S I , H S I . T S X , Q S X , H S X , A H S X , E N S , H S DATA 2 6 0 
COHHOR / X X 1 / P C H O , P D L S , B L S , Q E B H 1 , Q B R H 2 , P T . QSGO DATA 2 7 0 
CONHON / X X 2 / N H P , IR , N L P , N F H , N F L , I H 2 DATA 2 8 0 
COHHON / X / T P R , S L O P E . Q T K E E P . P K E E P , Q G K E B P , P G K E E P , V G K E ' ! P , 3 C K E 3 P , D U N E D A T A 2 9 0 
DATA B L A N R / 0 . 0 D 0 / . C P S I / 2 . 0 1 6 0 2 2 3 4 D O / DATA 3 0 0 

C READ ONE COHHEHT CARD (COLUHNS 1 - 7 2 ) DATA 3 1 0 
H S X 2 1 2 0 0 . D O 
R E A D ( S , 2 0 L . B N D = 9 9 9 ) ( C N T S ( J ) , J ' 1 , 1 8 ) DATA 3 2 0 

2 0 1 P O R R A T ( 1 8 A 4 ) DATA 3 3 0 
Z READ DATA CARDS DATA 3 0 0 

2 3 0 BEAD ( S . 2 1 0 ) I P L A G . D A T A 1 , DATA 2 , DATA3 ,DATA<I , D A T A 5 , DKTA6 DATA 3 5 0 
2 1 0 P O R R A T ( I 2 , D 1 0 . 0 , 5 D 1 2 . 0 ) DATA 3 6 0 

I F ( I F L A G . E Q . 0 ) GO TO 3 0 0 DATA 3 7 0 
G 3 T 0 ( 1 . 2 . 3 . 4 , S , 6 , 7 , 8 , 9 , 1 0 . 1 1 . 1 2 , 1 1 , 1 4 , 1 5 , 1 6 , 1 7 ) , I P L A G DATA 3 8 0 

C I P L A G - 1 DATA 3 9 0 
C T T = T H R O T T L E STEAH T E H P E R A T U B E , P DATA 4 0 0 
C P T = T H R O T T L E STEAH P R E S S O R S . P S I A DATA 4 1 0 
Z A R T • T H R O T T L E STEAH H O I S T O R E . P E R C E R T DATA 4 2 0 

1 T T - D A T A 1 DATA 4 3 0 
P T * D A T A 2 DATA 4 4 0 
AT*DATA3 DATA 4 5 0 
GO T O 2 0 0 DATA 4 6 0 

C I P L A G = 2 DATA 4 7 0 
Z Q T * E S T I H A T E D THROTTLE STEAH P L O R , LBH/HR DATA 4 8 0 
C P C H O * F T HAKE-OP B A T E . P E B CERT DATA 4 9 0 
C Q C ! ' C O N D E N S A T E PLOR B Y - P A S S E D T O STEAH GBHBBATOB, L B / H R DATA 5 0 0 
C T F R * T B R O T T L E FLOR B A T I O DATA 5 1 0 
C Q 3 S O * R E Q U I R E D STBAB GBRBBATOB O O T L E T FLOW DATA 5 2 0 

2 QT*DATA1 DATA 5 3 0 
P C H B - D A T A 2 DATA 5 4 0 
QCB"DATA3 DATA 5 5 0 
T P B - D A T A 4 DATA 5 6 0 
QSGO-DATA5 DATA 5 7 0 
GO T O 2 0 0 DATA 5 8 0 

C I F I A G * 3 DATA 5 9 0 
C R B A T B - E L E C T B I C A L O U T P U T . ARB ( T U R B I N E HAXIHOH GOABARTBED RATING) DATA 6 0 0 
C GC*GENEBATOR C A P A B I L I T Y . HTA DATA 6 1 0 
C P F - G B R B R A T O L P 3 R B R FACTOB DATA 6 2 0 
C I H 2 * 0 , GENERATOR O P E R A T I O N AT BATED HTDROGER PBBSSOBE DATA 6 3 0 
C I H 2 - 1 , GERBRATOR O P E R A T I O N AT BEDOCED HTDROGBR P R E S S O B E DATA 6 4 0 

3 B R A T E * D A T A 1 DATA 6 5 0 
6 C « D A T A 2 DATA 6 6 0 
P P * D A T A 3 DATA 6 7 0 
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IH2<DATR<< 
GO TO 2 0 0 

C I PL A~,=0 
c EFP =FEBDHATER POHP I S E N T R O P I C E P F I C I E M C T 
C E P F - P E B D R A T E R p u h p T U R B I N E E F F I C I E N C Y 
c : P I - P R E S S U R E OP p w p I N L E T a b o v e CONDENSES p r e s s u r e , p s i 
c C P 2 = R A T I O OF p n p DISCHARGE PRESSURE TO h - p t u r b i n e t h r o t t l e p r 

« E F P= DATA 1 
E P P * D A T A 2 
C P 1 ' D A T A 3 
C P 2 = D A T A 4 
GO T O 2 0 0 

c I F L A S = 5 
C PD3 S= P I T C H DIAHETER O F GOVE RN INK S T A G E , I N . 

5 PDGS = T)ATA1 
GO TO 2 0 0 

c I F L A G = 6 I S NOT u s e d 
6 C O N T I N U E 

GO TO 2 0 0 
C r F L A G = 7 
C NHP = NOHBER OP P A R A L L E L HP S E C T I O N S 

7 NHP= DATA 1 
GO TO 2 0 0 

c I P L A G = 8 I S n o t u s e d 
8 C O N T I N U E 

GO T O 2 0 0 
c r P L A S = 9 
c NLP = n o h B E R o p P A R A L L E L LP S E C T I O N S 
C P B L P ' B O H L P B E S S O R E LP S E C T I O N , P S I A 
c P X L P I - E I H A U S T P B B S S U R E L P S E C T I O N , I N . hc.A 
c BLS =LENGTH OP L A S T STAGE BUCKETS LP S E C T I O N , I N . 
c P C I - C O N D E N S E R P R E S S U R E , I N . HGA 
C I F DATA 3 . G T . 0 , P I L P I - D A T A 3 AND P C I - D A T A 6 
c P X L P - E I H A O S T P R E S S U R E L P S E C T I O N , P S I A 
c PC=CONDENSEH P R B S S U R E , P S I A 
C I F D A T A 3 . L T . 0 , P I L P = - D A T A 3 AND p c d a t a 6 
C P D L S = P I T C H D I A H B T E P O F LAST STAGE L P S E C T I O N , I N . 

9 N L P - D A T A 1 
P B L P = O A T A 2 
P X L P I = D A T A 3 
B L S - D A T A 4 
P C I = DATA5 
GO TO 2 0 0 

C I F L A G - 1 0 
c HR* NUHBER OF H O I S T U R E REMOVAL S T A G E S LP S E C T I O N 
c P H I ( L ) - H O I S T U R E REHOVAL STAGE P R E S S U R E , P S I A ( L = 1 , H R > 

1 0 HR=DATA1 
P H R ( 1 ) - D A T A 2 
PH R ( 2 ) = D A T A 3 
PR R ( 3) - D A T A 4 
PHR ( I I ) - D A T A5 
PHB ( 5 ) - D A T A 6 
GO TO 2 0 3 

C IPLAGxIl 
C H S - 0 , NO E I T E R N A L HOISTURE SEPARATOR 
Z H S = H , EXTERNAL HOISTURE SEPARATOR DRAINS TO PH HEATER NO. N 
Z H S - R P M , E I T E R N A L H O I S T U R E SEPARATOR DRAINS TO CONDENSER 
C S H S - H O I S T O R E SEPARATOR E F F E C T I V E N E S S , PER CENT 

1 1 R S - D A T A 1 
B H S - D A T A 2 
GO TO 200 

C I PL A G - 1 2 
C NB1-NOHBER OF STAGES OF L I V E STEAH REHEAT 
C 3 E 8 H 1 - B S T I H A T E D STBAH FLOR TO 1 ST STAGE REHEATEB, L B H / H R 
C T T O R H 1 * T E B H I N A L TERPERATORE O I F F E R E B C E 1ST STAGE REHEAT ER, F 
C Q E R H 2 - E S T I H A T E D STBAH FLON TO 2ND STAGE REHEATER, L B H / H R 
C T T 0 R H 2 * T B R R X B A L TEHPERATORE D I F F E R E N C E 2ND STAGE BEHEATER, F 
C I F R R H M , RBHEATER ALBATS D R A I R S TO FR HBATBB NO. 1 
C I F RRH-2 ARD R D R H s 0 , 1ST STAGE DRAIRS TO FR HEATER R O . 2 
C I P N R H * 2 AHO R D R H - 1 , 1 S T STAGE OBAIHS TO PR HEATER NO. 1 

euo 
8 5 0 
860 
8 7 0 

DATA 6 8 3 
DATA 6 9 0 
DATA 7 0 0 
DATA 7 1 0 
DATA 7 2 0 
DATA 7 3 0 

:SSHSE DATA 7 4 0 
DATA 7 5 0 
DATA 7 6 3 
DATA 7 7 0 
d a t a 7 8 0 
DATA 7 9 0 
DATA 8 0 0 
DATA 8 1 0 
DATA 8 2 0 
d a t a 8 3 3 
DATA 
DATA 
DATA 
DATA 
DATA 8 * 0 
DATA 8 9 3 
DATA 9 0 0 
DATA 9 1 0 
DATA 9 2 0 
DATA 9 3 0 
DATA 9 4 0 
DATA 9 5 0 
DATA 9 6 0 
DATA 9 7 0 
DATA 9 8 0 
DATA 9 9 0 
D A T A 1 0 0 Q 
DATA 10 1 0 
DATA 1 0 2 3 
D A T A 1 0 3 0 
DATA 1 0 4 0 
DATA 1 0 5 3 
D A T A 1 0 6 0 
D A T A 1 0 7 0 
DAT A 1 0 8 0 
DATA 1 0 9 0 
D A T A 1 1 0 0 
DATA 1 1 1 0 
D A T A 1 1 2 0 
DAT A 1 1 3 0 
DATA 1 1 4 0 
DAT A 1 1 5 0 
O A T A 1 1 6 0 
DATA 1 1 7 0 
DATA 1 1 8 0 
DATA 1 1 9 0 
DATA 1 2 0 0 
D A T A 1 2 1 0 
D A T A 1 2 2 0 
DAT A 1 2 3 0 
D A T A 1 2 4 0 
DATA 1 2 5 0 
DATA 1 2 6 0 
D A T A 1 2 7 0 
DAT A 1 2 8 0 
D A T A 1 2 9 0 
D A T A 1 3 0 0 
D A T A 1 3 1 0 
DAT A 1 3 2 0 
D A T A 1 3 3 0 
D A T A 1 3 4 0 
DATA 1 3 5 0 
D A T A 1 3 6 0 
D A T A 1 3 7 0 
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I P NRH"2, 2ND STAGE ALHATS DRAINS TO PH HEATER NO. 1 
12 NRH>DATA1 

QERH1"DATA2 
TTDRH1"DATA3 
<JR EH 2» DAT AH 
TTDRH2"DATA5 
NDRH-DATA6 
GO TO 200 

I PL AG"13 
NF*TOTAL MJflBER OP PR HEATEfcS 
NP1«NUHBER OP PH HEATERS HP SECTION 
NPL'NmiBER OP PN HEATERS LP SECTION 
13 NP-DATA1 

NPH-DATA2 
NPL«DATA3 
GO TO 209 

IPLAG«14 
N»FN HEATER NU1 BER 
PE( N) "EXTRACTION STAGE PRESSURE, PSIA 
TTtt (N)« PR HEATEB TERNINAL TEHPERATORE DIFFERENCE, F 
N D ( N ) « 0 , PH HEATER DRAIN I S PLASHED 
N D ( N ) » 1 , PN HEATER DRAIN I S POHPED 
N D C ( N ) " 0 , NO DRAIN COOLER ON PR HEATER 
N D : ( N ) » 1 , DBA I * COOLER SECTION ON TV HEATER 
TDCA(N) "DRAIN COOLER APPROACH TEHPERATURE DIFFERENCE, P 
14 N=DATA1 

PE(N)"DATA2 
TTD(N)"DATA3 
ND(N)>DATA4 
NDC(N)"DATA5 
TDCA(N)*DATA6 
GO TO 200 

IPL AG"15 
I P - O , FN PDHP I S LOCATED AFTER PV HEATER NO. 1 
I P* N, FN PUHP IS LOCATED BEFORE PH HEATER NO. N 
I P P T = 0 . FN POHP I S HOTOR DRIVEN 
I P P T " 1 , PN POHP I S TURBINE DRIVEN 
15 IP«DATA1 

IPPT«DATA2 
GO TO 200 

IPLAG"16 
QAB»STEAH FLON TO SJAE, LBFL/HR 
16 QAB»DATA1 

60T0200 
I F L AG" 17 
LR«0 , VALVE STEH AND SHAFT LEAKAGES NXLL NOT BE CALCULATED 
L K « 1 , VALVE STBH AND SHAFT LEAKAGES N I L L BE CALCULATED 
17 LK"DATA1 

60 TO 200 
300 CONTINUE 

IP(TT.BQ.BLANK) TT-TSL(PT) 
I P (PT.EQ. BLANK) PT-PSL(TT) 
IP(PP.EQ.BLANK) P F " . 9 
IP((GC.EQ.BLANK) . A N D . (TPB.GE.1 .DO) )GC-HRATE / P P 
I P ( (GC.BQ. BLANK) .AND. (TPS. LT.1.DO))GC=GCKEEP 
IF(PDGS.EQ.BLANK) PDGS-65. 
I F ( P C I . B Q . B L A N K ) P C I * P K L P I 
I P ( P X L P I . L T . 0 ) 6 0 TO 91 
PXLP*PILPI/CPSI 
PC-PCI/CPSX 
6 0 TO 9 2 

9 1 PXLP*-PXLPI 
PILPX«PKLF*CPSI 
PC"-PCI 
FCI«K*CPSX 

9 2 CONTINOB 
I SEVEN'S EVEN 
I F ( <NHP. BO-1 SEVEN) .AND. (NRATE. L B . 5 7 5 . D 0 I ) B H P - 1 
IFMBHP.XQ.tSEVEB) . A N D . ( N R A T E . G T . 5 7 5 . D 0 J ) N H P « 2 
XF(BLS.EQ. 3 5 . DO) F D L S - 1 1 0 . 0 
X F ( B L S . B Q . 3 9 . 0 0 ) P O L S * 1 2 7 . 5 

DAT A1380 
DATA1390 
DATA1400 
DAT A1410 
DAT A1420 
DATA1430 
DATA 1443 
DAT A1450 
DAT A1460 
DATA 1470 
DATA1480 
DATA 1490 
DATA 1500 
DAT A1510 
DATA 1520 
DATA1530 
DATA1540 
DATA1550 
DATA 1560 
DATA1570 
DATA 1580 
DATA1590 
DATA 1600 
DAT A1610 
DA?A1620 
DATA1630 
DAT A1640 
DATA1650 
DATA1660 
DAIA1670 
DATA 1680 
DATA1690 
DATA 1700 
DAI A1710 
DATA1720 
DATA1730 
DATA1740 
DATA1810 
DATA1820 
DAT A1869 
DATA1870 
DATA1880 
DATA 1890 
DATA1900 
DAT A1910 
DATA1920 
DATA1930 
DATA 1940 
DAT A1950 
DATA1960 
DATA 1970 
DATA1980 
DATA1990 
DATA2000 
DATA2010 
DATA2020 
DATA2030 
DATA2040 
DATA2050 
DATA2060 
DATA2070 
DATA2080 
DATA2090 
DATA2100 
DATA2110 
DATA2120 
DAT A 2130 
DATA2140 
DATA21S0 
DATA2160 
DATA2170 
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I F ( B L S . B Q . 4 3 . D 0 1 P D L S M 3 2 . 0 DATA2180 
I F (EHS.EQ.BLANK) E H S ' I O O . 0ATA2190 
IF /NRH,E£> . 1) GO TO 2 0 1 2 DATA2200 
NDRH2»1 DATA2210 
I P ( N D R B . N E . ) ) GO TO 2 0 1 2 DATA2220 
RDRH1*2 DATA2230 
GO TO 602 DATA224 0 

2 0 1 2 RORH1*1 DATA2250 
602 CONTINUE DAT A 2260 

0 0 6 0 3 N« 1 « J F DATA2270 
I P (TTt>(R) . B } . B L A N K ) T T D ( N ) - 5 . 0 DATA2280 
I F ( ( N O ( N ) . E Q . BLANK) . AND. (TDCA(N) . B Q . B L A N K ) ) TDCA ( N ) - 1 0 . DATA2290 

603 CONT I N OB DATA2300 
PRINT 3 1 0 , (SBTS(K) , K * 1 , 1 8) , V E B S DATA2310 

3 1 0 PORHAT ( * 1 * , 1 1 0 , I B A t / DATA2320 
• * * , T 1 0 , * STB AB I O R B I N E CYCLE HEAT B A L A N C E 1 / DATA2330 
• * * , T 1 0 , ' O R I E N T , VERSION • , A 8 ) DATA2340 

WRITE ( 6 , 8 0 0 ) TT DATA2350 
8 0 0 PORHAT ( ' 0 * , T 1 0 , * I R P O T D A T A ' / DATA2360 

• • 0 * , T 1 5 , * T H R O T T L B STBAH TEHPE RATURB* , T 7 4 , F 7 . 1 , T 8 7 , ' P « ) DATA2370 
• R I T E ( 6 , 8 0 1 ) PT DAT A2380 

801 PORHAT ( * 0 ' , T 1 5 , " T H R O T T L E STEAH PBBSSOHB* , T 7 4 , F 7 . 1 , T 8 7 , • P S I A ' ) DATA2390 
W R I T E ( 6 , 8 0 2 ) AT DATA2400 

8 0 2 P 0 R H A T ( * 0 * , T 1 5 , ' T H R O T T L E STBAH HOISTORE' , T 7 6 , F 6 . 2 , T 8 7 , ' P E R C E N T ' ) DATA2110 
V R I T B ( 6 , 3 0 3 ) QT DATA2420 

893 F O R H A T ( * 0 * , 1 1 5 , ' BSTIHATED THROTTLE STEAH F L O W , T 7 0 , F 1 0 . 0 , T 8 7 , DATA2430 
• ' L B / H B ' ) DATA2440 

• R I T E ( 6 , 9 0 4 ) PCHO DATA2450 
8 0 4 F 3 B H A T ( ' 0 ' , r i 5 , ' F » HAKE-OP RATE (TO CORDEHSER HOTNELL) ' , T 7 6 , F 5 . 1 , DATA2460 

• T 8 7 , * P E B C E R T ' ) DATA2470 
RRITE ( 6 , 8 0 5 ) QCR DATA2480 

SOS F 3 R H A T ( ' 0 « , 1 1 5 , ' C O N D E N S A T E BT-PASSED 10 STEAH G E N E R A T O R ' , T 7 0 , DATA2490 
• F 1 0 . 0 . T 8 7 , * L B / R R ' ) DATA2500 

RRITE ( 6 , 3 9 9 ) TFR DATA2510 
8 9 9 F O R H A T ( ' 0 ' , r 1 5 , ' T H R O T T L E PLOH R A T I O * , T 7 6 , F 9 . 5 ) DATA2520 

ZF (QSGO. HE. BLANK) B B I T E ( 6 , 8 5 1 ) QSGO DATA2530 
8 5 1 FORBAT ( ' 0 ' , 1 1 5 , * R E Q U I R E D STEAH GENERATOR OUTLET F L O R ' , T 7 0 , DATA2540 

» F 1 0 . 0 , T 8 7 , * L B / B B * | DATA2550 
R R I T B ( 6 , 8 0 6 ) RRATB DATA2560 

8 0 6 FORBAT ( * 0 * , T 1 5 , ' R B Q 3 I R B D ELECTRICAL O O T P O T * , T 7 4 , F 9 . 3 , T 8 7 , ' H R E ' ) DATA2570 
R R X T B ( 6 , 8 0 7 ) GC DATA2580 

807 F O B H A T C O ' . r 15, 'GENERATOR RATED C A P A B I L I T Y * , T 7 4 , F 9 . 3 , T 8 7 , 'BVA ' ) DAT A 2590 
R R I T B ( 6 , 9 0 8 ) PF DATA2600 

8 0 8 P 9 B B A T ( * 0 * , T 1 5 , * G B N E R A T O R PORBR F A C T O R * , T 7 7 , F 5 . 2 ) DATA2610 
I F ( X B 2 . E Q . 0 ) GO TO 7 0 1 DATA2620 
R R I T B ( 6 , 9 0 9 ) I H 2 DATA2630 

8 0 9 F O R H A T ( l 0 * , f 1 S , ' GBHBRITOR OPERATION AT RBDOCED HYDROGEN PRESSORS, DATA2640 
• I H 2 « * , I 2 ) 

GO TO 7 0 2 
7 0 1 V B X T B ( 6 , 8 1 0 ) I H 2 

DATA2650 
DATA2660 
OATA2670 

8 1 0 FORBAT | * 0 * , f 1 5 , * GBRERATOR OPERATION AT RATED HYDROGEN PRESSORS, IHDATA268 0 
• 2 m , , X 2 ) 

7 0 2 V B I T E ( 6 , 8 1 1 ) I B 
0 A T A 2 6 9 0 
DAT A 2 7 0 0 

8 1 1 FORMAT ( * 0 * , T 1 5 , * ROTATIOHAL SPBED OF T O R B I N B - G E N E R A T O R * , T 7 4 , I 5 , T 8 7 , D A T A 2 7 1 0 
• «RPH«) DATA2720 

R R I T B ( 6 , 8 9 8 ) BPP DATA2730 
8 9 8 70BHAT ( * 0 " , T 1 5 « ' F B B D B A T B B POHP ISENTBOPIC E F F I C I E N C Y ' , T 7 5 , F 9 . 4 ) DATA2740 

BBXTB ( 6 , 8 9 7 ) EPF DATA2750 
8 9 7 F 3 B B A T ( * 0 * , T 1 5 , ' F B B D R A T B B POHP TORBIBB B F P I C I B B C Y ' , T 7 5 , F 9 . 4 ) DATA2760 

N R I T B ( 6 , 8 4 9 ) CP1 DATA2770 
8 4 9 FOBBAT ( * 0 * , T 1 5 , * P I B S S 0 R E OP FRP XRLBT ABOVB COBD. PBESSOBB*, T 7 4 , DATA2780 

• F 8 . 2 , T 8 7 , * P S I A * ) DATA2790 
R B I T B ( 6 , 8 5 0 ) CP2 DATA2800 

8 5 0 F O B B A T ( * 0 * , T 1 5 , * B A T I O OF FBP D I S C H . PBBSS. TO H-P THROTTLE* , T 7 4 , DATA2810 
• P B . 2 ) DAT A 28 2 0 

N R X T B ( 6 , B 1 2 | PDGS DAT A 28 3 0 
8 1 2 FORM AT ( • » ' , M S , ' P I T C H DIAHBTER OP GOVERRIRG S T A G E * , T 7 « , F 8 . 2 , T 8 7 , DAT A 2 8 4 0 

• * I B . « ) DATA2850 
B B I T B ( 6 ( 8 1 3 | BBP DATA 2860 

813 FOBHAT(*3',r 15 , *R0HBRR OF PARALLBL H - P SBCTIOBS* , T 7 7 , I 2 ) DATA2870 
R R I T B ( 6 , 8 1 4 ) R IP DATA2880 
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814 P O R N A T ( » 0 ' , T 1 5 , ' NOHBER OP PA RA 11. BL L - P SECTIONS' ,T77 ,12) DATA2890 
• B I T E ( 6 1 5 ) PBLP DATA 2900 

815 P 3 R H A T ( ' 0 ' , r i 5 , » BOWL PRESSURE L - t S E C T I O N * , T 7 5 , F 6 . 1 , T 8 7 , • P S I A * ) DA-A2910 
WRITE(6,816) PXLP. PXLPI DA7A2920 

116 POR1AT('0',ri5,'EXHAnsr PRES SO HE L - P SECTION' , T 7 6 , P 9 . 5 , T 8 7 , OATA2930 
» » P S I A ' , T 9 5 , » = ' , P R . 2 , T 1 0 6 , ' I N . HGA') DATA2940 

• HITS (6 ,817 ) PC, PCI DAT A 2950 
817 PORHAT ( ' 0 ' , M S , ' C O N D E N S E R PR ES SO R E ' , T76, P9 . 5 , T 8 7 , ' P3 I * ' , DATA2963 

* T 9 5 , * « ' , P 8 . 2 , T 1 0 6 , * I N . HGA•) DATA2970 
I P (PXLP.GE. 3 . ) GO TO 703 DATA2980 
WRITE (6 ,8 1R) PDLS DArA2990 

818 PORHAT ( ' 0 ' , T 1 5 , ' P I T C H DIAHETER OP LAST STAGE L -P S E C ' I O I • , T 7 5 , DATA3000 
» P 7 . 2 , T 8 7 , ' I N . • ) DATA 3010 

WRITE(6 ,919) BLS DATA3020 
819 PORH AT (• O* , T 15 LENGTH OF LAST STAGE BUCKETS L-P SECTION ' , T 7 6 , DATA30J0 

» P 6 . 2 , T B 7 , ' I H . « ) DATA3040 
703 WRITE ( 6 , 8 2 0 ) HB DATA 3050 
820 PO RH AT ( ' 0* 15 , ' NO. OF HCISTORE BEHOVAL STAGES LP SECTION ' ,T70 ,7 I ,DATA 3060 

• 12) 
IP (HR .EQ.O) GO TO 440 
DO 6 0 1 L = 1 ,1R 
WRITE(6,B21) L , PHR(L) 

821 PORN A? | ' 3 ' , r 15, 'MOISTURE PEHOVAL STAGE NO. 1 2 / 

DATA 30 7 0 
DA?A 3080 
OATA309 0 
DAT A 3130 
DAT A3110 

• • 0 * , T 1 7 , * HOI STUB B HEHOVA L STAGE PRESStIRE* , T 7 0 , 5X ,P6 . 1 , T 8 7 , • PSI A») DATA3120 
601 CONTINUE DATA3130 
4»0 I P (HS. EQ. 0) GO TO 706 DATA3140 

I F (HS.LE.HP) GO TO 705 DATA3150 
B9 ITB ( 6 , 8 2 2 ) HS DATA3160 

822 F O B H A T ( * 0 ' , T 15, • EXTERNAL 10 IST0BE SEPARATOB DRAINS TO CONDE1SE R, HDAT A3170 
• S = ' , 1 3 ) DATA3180 

GO TO 704 DAT A 3190 
705 WRITE(6 ,924) IIS, HS DATA3200 
824 FORH AT(« 0« ,T 15 , • EXTERNAL HOI STflBE SEPABATOB DRAINS TO PW HEATBB NODATA3210 

DAT A 3220 
DATA3230 
DATA3240 
DAI A 3250 
DAT A 3260 
DATA3270 

.12) 

* . ' , 1 3 , ' , H S * * , 1 3 ) 
GO TO 704 

706 * B I T B ( 6 , 8 2 7 ) HS 
827 FORHAT( '0 * ,T15 , *THERE I S NO EXTERNAL HOISTUBB SEPARATOB, HS = 

GO TO 18 
704 VBITE ( 6 , 8 2 3 ) EHS 
B23 POBHAT(*0* ,T15,*H3IST1JRB SBPARATOR EFFECTIVBBESS• ,T70 ,4X , F 6 . 0 ,T87 ,DAT A3280 

• •PER CERT') DATA3290 
18 INBR-IABS(NBH) DATA3300 

WRITE(6 ,825) IRBH DAT A 3310 
825 FOBBAT ( * 0 ' , T 15 , * NOBBEB OF STAGES OF R E H E A T * , T 7 0 , 7 X , I 2 ) DATA3320 

IF (BBB.EQ.O) GO TO 707 DATA3330 
IP(NBH.GT.O) GO TO 708 DArA3340 
WRITE(6,92B) TTDRH1 DATA3350 

828 PORHAT ( '0 ' ,T15 , *TEHPERATORE OF STBAB LEAVING EXTERNAL REHEATEB*, DATA3360 
• T 7 0 , 4 X , F 6 . 0 . T 8 7 , * F » | DATA3370 

GO TO 707 DATA3380 
708 R B I T B ( 6 , 8 2 9 ) QERH1, TTDRH1, NDRH1, BDIB DATA3390 
829 P0BHAT( *0 * ,T15 , *EST IHATED STEAR FLO! TO 1ST STAGE BBHBATEB*,T70, DATA3400 

• 2 X , F 8 . 0 , T 9 7 , ' L B / H B ' / DATA3410 
* * 0 * , T 1 5 , ' T B B H I N A L TEHPERATORE DIFFBBBRCE 1ST STAGB BBHEATEB' , T 7 0 , DATA3420 
• 5 X , F 6 . 1 , 1 8 7 , ' F ' / DAT A 3430 
• * 0 * » T 1 5 , * 1 S T STAGE RBBEATEB DRAINS TO FR HBATEB H O . * , 1 2 , DATA3440 

N D B B - * , I 2 ) DATA34SO 
I F ( R l f l . B Q . 1 ) 00 TO 707 DATA3460 
WBITB(6 ,930 ) QEBB2, TTDBB2, NDBB2 DATA3470 

830 FOBBBT ( ' 0 ' , T 1 5 , * E S T I H A T E D STBAR FLON TO 2BD STAGE BEBEATEB*,T70, DATA3480 
» 2 X , P 8 . 0 , T 8 7 , * L B / H B * / DATA3490 
• ' 0 * , T 1 S , * T E R H I R A L TEBPEBATORB DIFFEBEBCE 2RD STAGB BEBEATBB*,T70, DATA3500 
» s i , « . i , t » 7 , « r v 
• * 0 » , T 1 S , * 2 B D STAGE RBHBATBR DBAKBS TO FV HEATER B O . * , 1 2 ) 

7 0 7 W R I T E ( 6 , 8 2 < | RF 
8 2 6 FOBBAT(*0» ,115 , 'TOTAL RO. OF FR B B A T B B S * , T 7 0 , 6 X , I 3 ) 

VBXTI ( 6 , 8 3 1 ) RFB 
8 3 1 F O B H A T ( * 0 * , r l S . * B O . OF FV HEAT I B S ® SECTION* , 1 7 0 , 7 1 , 1 2 ) 

N B I T B ( 6 , 8 3 2 ) NFL 
832 F O B B A T ( * 0 * , T 1 5 , * 10* OF FV BBATBBS LP S B C T I O B * , T 7 0 , 7 1 , 1 2 ) 

DATA3510 
DATA3S20 
DATA3530 
DATA3540 
DATA3550 
DATA3560 
DATA3S70 
DATA35B0 
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N, TTD(N) 

IP(HF.EQ.0) GO TO 731 
DO 690 N* 1, N F 
I P (PE(N) . L S . 0 . 0 D 0 . A N D . H S . E Q . O ) I IRITE ( 6 , 61 1) 

6 1 1 F O R M A T ( ' 0 ' , 1 1 5 , ' P H HEATER H O . ' , 1 3 / 
• ' 0 ' , T 1 7 , » E X T R A C T I O N STEAH PROH TORBINE EXHAOST ' / 
• • 9 ' , T 1 7 , ' T E 8 H I N A L TEHPERATORE D I F F E R E N C E • , T 7 0 , 6 X , P 5 . 1 , T 8 7 , • P • j 

I P (PE(N) . L E . O . O D O . A N D . H S . G E . 1 ) « R I T E ( 6 , 6 1 2 ) N, TTO(N) 
61 2 PORHAT («0« , T 1 5 , « FN HEATER N O . ' , 1 3 / 

• * 0 ' , T 1 7 , ' E X T R A C T I O N STEAH PROH HOISTOBE SEPARATOR V 3 S S E L ' / 
• * 0 ' , T 1 7 , ' T E R H I N A L TEMPERATUBS DIFFERENCE' , T 7 0 , 6 X , F 5 . 1 , T 8 7 , ' F ' | 

I P (PE f N ) . GT. 0 .3DO) H R I T E f 6 , 6 10) N, P E ( N ) , TTD(N) 
6 1 0 FORI AT ( ' 0 * , T 1 5 , • FN HEATER N O . ' , 1 3 / 

• • « ) • , T 1 7 , ' E X T R A C T I O N STAGE PRESSORE' , T 7 0 , 4 X , F 7 . 1 , T 8 7 , ' PS I A ' / 
» ' 0 ' , T 1 7 , ' T E R M I N A L TEMPERATURE 0 1 F F E R E N C E ' , T 7 0 , 6 X , P 5 . 1 , T 8 7 , ' P ' ) 

I P (ND ( R ) . EQ. 0 ) GO TO 7 0 9 
N R I T E ( 6 , 8 3 4 | H , ND (N) 

IS PUMPED, »D(',12,' )=' ,12) Rill F O R H A T ( ' 0 ' , T 1 7 , « DRAIN 
GO TO 6 5 0 

709 W R I T E ( 6 , 8 3 5 ) M, NO (N) 
935 P O R H A T ( ' 0 ' , r i 7 , ' D R A I N 

I P (NDC ( N ) . E3. 1) GO TO 
6 5 0 N R I T E ( 6 , 8 3 6 ) R , NDC (N) 
916 PORHAT ( ' 0 ' , T 1 7 , ' T H E R E 

• 12) 
GO TO 690 

7 1 1 N R I T E ( 6 , 8 3 7 ) N , NDC(N) 
837 FORMAT ( ' 0 ' , T I T , ' T H E R E 

• » 0 ' , T 1 7 , ' D R A I H COOLER 
• F 5 . 1 , T 8 7 , • F ' ) 

690 CONTINUE 
I P ( I P . G T . 0 ) GO TO 720 
N R I T E ( 6 , 8 3 8 ) I P 

818 PORH AT ( * 0 * , T 15,' FN PUMP 
GO TO 7 3 1 

720 HRITE ( 6 , 9 39) I P , I P 
8 ) 9 

DAT A 359 3 
DATA3600 
DAT A 3610 
DA?A 3620 
DATA3630 
DA?A3640 
DATA 3653 
DATA 1660 
DATA3670 
DAT A368 3 
DATA3690 
DATA1700 
DAT A3710 
DATA 3723 
DATA3730 
DATA 1740 
DA? A 3753 
DA? A3760 
DATA 3773 
DATA 378 0 
DATA 3790 
DA?A 3800 
DAT A 38 10 
DATA3820 
DATA39 3C 

, TDCA (N) DATA3840 
I S A DRAIN COOLER SECTION, NDC ( ' , 1 2 , ' ) - ' , I 2 / D A T A 3 3 5 0 
APPROACH TEMPERATURE D I F F E R E N C E ' , T 7 0 , 6 X , DATA3S6C 

DATA 3870 
DATA3880 
DA?A 3890 
DA?A 3900 

I S LOCATED AFTER PH HEATER NO. 1 , I P = » , 1 3 ) DATA3910 
DATA3923 

IS FLASHED, 
71 1 

ND ( ' , 1 2 , ' ) = ' , 1 2 ) 

IS NO DRAIN COOLER SECTION, N D C ( ' , 1 2 , ' ) = 1 

DAT A 3 9 3 0 
DATA3940 
DATA 3 9 5 3 
D A T A 3 9 6 0 
DATA3970 
D A T A 3 9 8 3 
DATA 3 9 9 0 
DATA4000 

CALCULATED' ) D A T A 4 0 1 3 
DAT A 4 0 2 0 

F O R M A T ( ' 0 * , T 1 5 , ' F N PUHP I S LOCATED BEFORE FN HEATER NO. ' , 1 3 , 
•', IP= ', 13) 

7 1 1 I F ( I P P T . E 0 . 3 ) GO TO 7 3 6 
HRXTE ( 6 , 9 4 0 ) I P P T 

840 FORM AT ( * 0 ' , T 1 5 , ' FN PUHP I S TURBINE D R I V E N , I F P T = ' , I 3 ) 
I F ( I P P T . L T . 3 ) GO TO 7 34 
NRITE ( 6 , 8 4 1 ) 

8 4 1 P 0 R H A T ( ' 0 ' , T 1 5 , ' S T E A H PLOW TO FN POHP TURBINE H I L L BE 
0 0 TO 7 4 0 

714 NRITE ( 6 , 9 4 2 ) QPPT, HBFPT, HXPPT 
842 P O R H A T ( ' 0 ' , T 1 5 , ' S T E A H PLON TO PN PUHP T U B B I N E ' , T 7 0 , 2 X , P 8 . 0 , 1 8 7 , 

• ' L B / H R V 
» ' 0 ' , T 1 5 , ' B 0 « L ENTHALPT PN POHP T O R B I N E ' , T 7 0 , P 1 1 . 1 , T 8 7 , ' B T O / L B ' / 
» ' 0 ' , T 1 5 , ' E X H A U S T EHTHALPT FN PUHF T O B B I N E ' , T 7 0 , F 1 1 . 1 , T 8 7 , • B T D / L B ' ) D A T A 4 0 7 0 

GO TO 7 4 0 DATA4080 
736 NRITE ( 6 , 9 4 3 ) I P P T 
843 F3BH A T ( * 0 ' , T 1 5 , ' FN PUHP I S HOT OB DRIVEN, I F P T = ' I 2 ) 
7 4 0 I P ( Q A E . G T . O . ) GO TO 7 4 3 
7 4 1 N R I T E ( 6 , 8 4 4 ) QAE 
844 P 0 R M A T ( ' 0 ' , T 1 5 , ' T H E R E I S NO STEAH JET A I B EJECTOR, QAE = ' , F 1 0 . 0 ) 

GO TO 755 
743 I F ( P X L P . L T . 3 . ) G O 1 0 7 4 5 

N R I T E ( 6 , 8 4 5 ) 
8 4 5 FOBHAT ( ' 0 * , 1 5 , ' D O HOT USE SJAE N I T H B - P T U R B I N E ' ) 

Q A E * 0 . 
GO TO 7 4 1 

7 4 5 N R I T E ( 6 , 8 4 6 ) QAE 
8»6 FORMAT ( 

• ' 0 ' , T 1 5 , ' S T E A H PLOW TO STEAH J E T A I R E J E C T O R ' , T 7 0 , 3 X , F 7 . 0 , 1 8 7 , 
• ' L B / H B ' ) 

755 I P ( L K . G T . O ) GO TO 7 6 0 
B R I T E ( 6 , 8 « 7 | 

847 F O B H A T ( ' 0 ' , 1 1 5 , ' VALVB STEH AND PACKING LEAKAGES H I L L HOT BE 
* ATED, I K * * , 1 2 ) 

BETORN 

DATA4030 
D A T A 4 0 4 0 
D A T A 4 0 5 0 
D A T A 4 0 6 0 

DATA4090 
DATA4100 
DATA4110 
DATA4120 
DATA4130 
DATA4140 
DATA4150 
DATA4160 
DATA4170 
DATA4180 
DATA4190 
DATA4200 
DATA4210 
DAT A 4 2 2 0 
DATA4230 
DATA4240 
DATA4250 

CALCULDATA4260 
DATA4270 

DATA4280 
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760 R R I T E ( 6 . 8 4 8 | I K DA?A4290 
848 PORHAT ( ' 0 ' »T 1 5 , • TALY E STEN AND PACKING LEAKAGES H ILL BE CAL3 ULATEDDATA4300 

» , L K » « , I 2 ) DA?A4310 
RETURN DATA4320 

999 STOP 999 DATA4330 
END DATA4340 

SUBROUTINE PHHPA B (N1 , N2) 
I M P L I C I T R F A L * 8 ( A - H , 0 - Z | 

SIJBPBOGRAN FOR FB HEATER PARANETERS 
SHELL PRESSORS, DRAIN TEHPERATURE, AND PR I N AND OUT TEMPERATURES 

COHHON / H I 1 / P E ( 1 2 ) , P H R ( 5 ) 
COHHON / P A R I / H O ( 1 2 ) , H I ( 1 2 ) , Q A E , H C , H F P , D H P , T I ( 1 2 ) , T D ( 1 2 ) , T D C A ( 1 2 ) , 

• H D ( 1 2 ) , P L A , P L B , N D ( 1 2 ) . N D C ( 1 2 ) , I P . N F 
COHHON / P A B 2 / P S H ( 1 2 ) , T S H ( 1 2 ) , T O ( 1 2 ) , T T D ( 1 2 ) , P X H P , P X I P 
COHHON / X S 1 / PSK, PS t 
COHHON / X S 3 / Q S I , H S I , T S X , Q S X , H S X , A H S X . B H S . H S 

210 

220 

240 
PR 

241 
250 

C PR 

,0) . O R . P E ( I ) . L T . ( P S X - 1 . 0 ) ) G 0 T 0 2 2 Q 

DO250 I * N 1 , N 2 
SHELL PRESSURE 

I P ( P E ( I ) . G T . ( P X H P t l . 
P S H ( I ) ~ 0 . 9 5 * P E ( I ) 
GOTO240 
CONTINUE 
P S H ( I ) = 0 . 9 2 * P E ( I ) 
TSH ( I ) = T S L ( P S H d l ) 
OUTLET 
TO ( I ) sTSH ( I ) -TTD ( I ) 
I F ( I . LE. I P ) G0T0241 
HO ( I ) * HPT (TO ( I ) ) 
GOTO250 
H O ( I ) * H P T L ( P L A , T O ( I ) ) 
CORTINOE 
00310 I = R 1 , R 2 
INLET 
I F ( I . EQ.HP) 50T0260 
H I ( I ) * H O ( I » 1 ) 
I F (ND ( I » 1 ) .BQ.O) GOTO270 

C9IRECT FR I N L E T FOR PONPED DBAIH AT 1 * 1 
HI ( I ) * H I ( I ) • 1 .0 
GOTO270 

CORRECT FR I N L E T FOR SJAE ENTHALPY RISE AND SPE ENTHALPY BISE 
250 H I ( I ) = HC»1.0 
270 I F ( I P . RE. I ) GOTO280 

FR POHP IRLET 
HFP»HI ( I ) 

CORRECT FR XHLET FOB PR POHP ENTHALPY 
H I ( I ) a H I ( I ) • D H P 
I F ( I . LE. I P ) S0T0281 
« ( ! ) » T S L H ( B K I ) ) 
GOTO282 
T I ( I ) * T P H L ( P L A , H I ( I | ) 
XF ( R D C ( I ) . B Q . O ) G O T 0 2 9 0 

DRAW RXTH DRAIN COOLBR 
TD ( I ) * T I ( I ) »TDCA ( t ) 
6 0 T 0 3 0 0 

DRAIN HXTROOT DBAIH COOLBB 
290 T D ( I ) « T S B ( I ) 
300 8 D ( I ) « H F T ( F D ( I > ) 
310 COBTXRDB 

RETURN 
BHD 

BISE 

230 

291 
292 

FWH PAR 
FWHP 10 
PR HP 2G 
FWH P 30 
FWHP 4 0 
PWHP 50 
FWHP 6 0 
FWHP 7 0 
FWHP 8 0 
PWHP 9 0 
FWHP 100 
FWHP 110 
FWHP 120 
FWHP 130 
FWHP 140 
FWHP 150 
FWHP 160 
FWHP 170 
FWH P 180 
FWHP 190 
FWHP 200 
FWHP 210 
FWHP 220 
FRHP 230 
FWHP 240 
FRHP 250 
FWHP 260 
PWHP 270 
PWHP 280 
FRHP 29 3 
FWHP 300 
PRHP 310 
FRHP 320 
FRHP 330 
FRHP 340 
FWHP 350 
FWHP 360 
FHHP 370 
FWHP 380 
FRHP 390 
FRHP 400 
FRHP 410 
FRHP 420 
FRHP 430 
FRHP 449 
FWHP 450 
FRHP 4 6 0 
FRBP 470 
FWHP 480 
FRHP 4 9 0 
FRHP 500 
FRBP 510 
FRHP 5 2 0 
FRHP 530 
FRBP 540 
FRBP 5S0 
FWHP 560 
FWHP 570 
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SOBBOOTINE F W H E A T ( I 1 , 1 2 , RR.KL, ( I S , I T ) 
I M P L I C I T REALM ( A - H , 0 - Z ) 

C 
C SUBPROGRAM POR PB HEATER HEAT BAL ANCE 

50 
0B11 
3RH2 
3NJ 
QLR1 
3L<3 

QPWH 
QNF 
3H3 

DI 

DRAIN PLOW PROH PREVIOUS HEATER 
DRAIN FLOW PROH 1ST STAGE REHEATER 
DRAIR PLOR PROfl 2ND STAGE REHEAIEB 
DRAIN PLOW PROH EXTERNAL HOIST SEPARATOR 
DRAIN PLOR PROB VALVE STEH LEAKAGES 
DRAIN PLOW PROH TURBINE SHAPT BOHL END 
DRAIR PLOB PROH TOPBINB SHAFT EXHAUST ENC 
DRAIN FLOW FROH STEAH SEAL REGULAT3B 
DBAIN PLOW FROH TURBINE HOIST REH. STAGE -
DRAIN PLOB PROH TnRBINE HOIST REH. STAGE • 

HENS ION IT 1 ( 1 3 ) , Q f l P E ( 1 3 ) 

HATER REHOVAL 
STEAH REHOVAL 

COHHON /C3NV/HC3N,UEBCON,A HCON,RHCON,WCON,PCON.SSRCON,XS PCON 
COMMON / F R H / H A R I , H A E O , Q R , Q P S ( 2 0 ) , H P S ( 2 0 ) , H E S ( 2 0 ) , Q H P ( 5 ) , H N P ( 5 ) , 

1 Q M G ( S | , H 9 G ( 5 ) , Q D ( 1 2 ) ,QF(12 ) ,QB (12) , Q C R . H C B , Q H O , Q C , I I L P , I 
COHHON / H I 1 / P E ( 1 2) ,PMR (5 ) 
COHHOR / H I 2 / H E ( 1 2) ,HE1 (12) , H AM R (5) ,HBMR (5) ,SAHB(5) ,S9MR (5 ) , PCWD ( 
COMMON / I N / L 1 ( 1 3 | , L 2 ( 1 3 ) , J 1 ( 13) , I H R (5) 
COMMON / L E A K / Q L K 1 , H L K 1 , QLK2, HLK2 ,QLK3,HLK3 , Q L K 4 , H L K 4 , Q L K 5 , HLK5, 

1 QLR6,HLKS,QLK7,HLR7,QLK8,HLK 8, Q L K 9 , H L K 9 , Q L K 1 0 , H L K 1 0 , L K , L K 1 , L K 3 , 
? L K 5 , L R 7 , L R 9 

CONNOR / P A R I / H O ( 1 2 ) , H I ( 1 2 ) ,QAE ,HC,HPP,DHP,T I ( 1 2 ) , T D ( 1 2 ) , T D C A (12) 
•HD ( 1 2 ) , P L A , P L B , R D ( 1 2 ) , N D C ( 1 2 ) , I P . N F 

COHHON /RH2/QRH1,HCB H1,QRH2, HCRH 2,NRH,NDBH1,NDRH2 
CONNOR /SSR/QSPE,QHC,QSSR,HSSR,PSSR,QFWH,QSSRHO,HSSBHU 
COHHOH / I S 2 / H F S X , 0 H R 

C 
1=11 
I T 2 » 0 
GO T01910 

1900 I » I * 1 
1910 Q R F E ( I ) » 0 . 

I T 1 ( I ) « 0 
I F ( H R . E Q . O ) 3 0 T 0 2 0 0 0 
I F (L2 ( I ) . L T . L I ( I ) ) G0T01995 

C F IND DRAIR FROM TURBINE HOI ST (IRE REHOVAL STAGE 
H1*L 1(1) 
H2»L2 ( I ) 
001990 L>H1,H2 
QHP(L)»PCWD(L)*3PS(KL| * 0 . 0 1 
H H P ( L ) « 8FT( TSL (PHR ( L ) ) ) 
I F ( I . E Q . 1 2 ) G O T 0 1 9 8 0 
I P (PB ( I ) • LT . (PHR ( L ) - 1 . 0 ) ) 50T01 980 
QHG(L)-O.O 
H H G ( L ) * 0 . 0 
QHPB ( I ) s Q H F ( L ) 
GOT02000 

1980 QHG ( L ) " 0 . 0 0 5 *QFS(KL) 
HHG(L)«HAHR(L) 

C F IND FLOR TO POLLORIRG STAGE 
RL>BL*1 
O F S I K L | - O F S ( K L - H - O H F ( L » -OHG f L I 
HPS(RL)»HANB(L) 
HB3(KL -1 ) -HBHR ( L ) 

1 9 9 0 COB TIB OB 
1 9 9 5 Z P ( X . B 0 . Z 2 ) G O T 0 2 « 0 0 

C PXRD DBAXB FROM PBBVXOBS FN HEATER 
2 0 0 0 COBTIROB 

C FIBO OB AIRS TO FR RBATBB SHELL 
Q S V R ' 0 . 0 
SOH-O.O 

13 
20 
30 
40 
50 
60 
70 
80 
90 
100 

FRHE 
PWHE 
PWHE 
FHHE 
FRHE 
FWHZ 
FRHE 
FRHE 
FWHE 
FWHE 
FVHE 
FRHE 110 
FWHE 120 
FHHE 130 
FWHE 140 
FHHE 150 
FHHE 160 
FWHE 170 
FWHE 180 
PWHE 190 
FWHE 200 
FRHE 210 

5) FHHE 220 
FHHE 230 
FWHE 240 
FRHE 250 
FWHE 260 

, FWHE 270 
FWHE 280 
FWHE 2 9 0 
FWHE 300 
FRHE 310 
FWHE 320 
FWHE 330 
FWBS 340 
FRHE 350 
FRHB 360 
FWHE 370 
FWHE 380 
PRHE 390 
FWHE 400 
FWHE 410 
FRHE 420 
FWHE 430 
FWHE 440 
FRHE 450 
PWHB 460 
FRBB 4 7 0 
PWHE 480 
FWHE 490 
PRHE 500 
FRHB 510 
FWHE 520 
FRHB 530 
FWHE 540 
FWBE 550 
FWHB 560 
FRHE 570 
FWHB 580 
FRBB 590 
FBBE 600 
FRHB 6 1 0 
FRHB 6 2 0 
PWHE 6 3 0 
FRHB 6 4 0 
FRBB 6 5 0 
PBBB 6 6 0 
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C F IND PN PLON PNHE 67 0 
I F ( I . G T . 1) G3TO2020 PNHE 680 
QP 1»QR PWHH 690 
SOT02030 PHH E 700 

2020 QP1»QF( I -1 ) FNHS 710 
C A09 DRAIN PBOH PREVIOUS PN HEATER PWHS 720 

IP (NO ( 1 - 1 ) . EQ. 1) GOT02030 F H H E 7 3 0 
0S0H*QS0(l*-QD f l - 1 ) FHH E 740 
SO H=SOH»QD ( I - 1 ) • (HO ( I - 1 ) -HD ( I ) ) FHH E 750 

C TEST FOB L IFE STEAH REHEATER PHHE 760 
2030 I F ( N H H . L T . 1) GOTO2040 FNHE770 

C ADO DRAIN FROH 1ST STAGS REHEATER FNHE 780 
I F (NDRH1. HE. I ) GOTO2015 FHHB 790 
QS0H*QS0N«QgH1 PWHE 800 
Snn*SOH»QRHl* (HCRHl -HD( I ) ) PHH E 810 

C TEST FOR 2ND STAGE REHEATBR PNHE 920 
2035 IP ( N R H . LT . 2) GOT}2040 FWHE 830 

C ADD DRAIN FROH 2ND STAGE REHEATER PNHE 8,40 
I F (NORH2. HE. I ) GOT02040 FWHE 850 
QS08=QS0ft*QBH2 PNHE 860 
SOR= S O Q R H 2 • ( H C R H 2 - H D ( I ) ) PRHE 870 

C ADO DRAIN FROH EXTERNAL HOISTUBE SEPARATOR FNHE 880 
2040 I P (H S.BE. I ) SOT02050 FNHE 890 

QSOH=QSOH»QHR FNHE 900 
SOH»SOH»QHR* (HPSX-HD(I ) ) FNHE 910 

C ADD DRAINS PRO* VALVE STEH ANO SHAFT LEAKAGES FNHE 920 
2050 I F ( L K . E Q . 0 ) GOTO2070 FNHE 930 

I P ( I . RE»LR1) GOTO20 60 FNBE 940 
QS0N=QS0R»QLR1 FNHE 950 
S0R*S0 f l +QLK l * (HLR1-HD( I | I FHHB 960 

2050 IP (I. RE.LR3) GOTO20 61 PNHE 970 
QS0flsQS0N*QLK3 FNHE 980 
SOH«SOR»QLK3*(HLR3-HD(D) FNHE 990 

2061 CQSTIRDB FNHE1000 
£ F ( I . B S . L K 5 ) GOTO2062 FHHE1010 
QSUH*QSUR*QLR5 FNHE1020 
SOH«SOB*QLK5*(HLR5-HD(I | ) FNHE1030 

2 0 6 2 CONTINUE PVHE1040 
C ADD DRAIR FROH STEAR SEAL REGULATOR FRHE1050 

2 0 6 5 I P ( I . L T . R F ) G O T O 2 0 7 0 FBHE1060 
QSUH*QSDH*QFVH PNHE1070 
SUB>SOH»QFNH*(HSSB-HD(I) ) FNHE 1080 

C ADD DBAIRS PBOH TURBINE BOISTUBE REHOVAL STAGES FBHE1090 
2 0 7 0 I F ( B R . B Q . O ) G Q T 0 2 0 9 0 PRRE1100 

I P ( L 2 ( I ) . L T . L 1 ( I | ) GQT02090 FBRE1110 
C SDH DBAIRS FBOH TURBINE BOISTUBB REHOVAL STAGES FNRE1120 

H i - L i ( I ) FNHE1130 
H 2 * L 2 ( I ) FRHE1140 
0 0 2 0 8 0 L * B 1 , H 2 FNHE1150 
QSUH*QSUH*QBF(L)•QNG(L) FNHE1160 
SU H* SO B» QHP ( L) • (RHF(L) - B D ( I ) ) • QRG (L) * (HBG ( L ) - H D ( I ) ) FNHE 1170 

2 0 B 0 CONTINOB FVBE1180 
2 0 9 0 I F ( B D ( I » . B Q . 1)GOTO2100 FRHE1190 

C BEAT BALANCE (FN HBATBB DBA IB I S FLASHED) FNHE1200 
Q P ( I ) « Q F 1 FNHE1210 
Q B ( I ) - ( Q P ( I ) • (HO ( I ) - H I ( I ) ) - S O H ) / ( H E ( I ) - H D ( I ) ) PBHE1220 
QD(I) * Q B ( I ) + QS0R FNHE1230 
GOT02200 FNHE1240 

C HBAT BALANCE (FB HBATBB DBA IB I S PQBPBD) FNHB12SO 
2 1 0 0 CONTINUE FVBE1260 

Q B ( I > - ( ( Q F 1 - Q S U H ) « ( H O ( I ) - H I ( I ) ) - S U H ) / ( H E ( I ) - HD(I) •HO ( I ) - H I ( I ) ) FNHE 1 2 7 0 
Q D ( I ) • Q E ( I ) • Q S U H FNBB1280 
Q F ( I ) * Q P 1 - Q D ( I ) PVHB1290 
I F ( I « B Q . 1 ) 6 9 T 0 2 2 0 0 FNHB1300 
B I 1 « ( Q D ( I ) * H D ( I ) • Q F ( I ) * H O ( I ) ) / Q F 1 FNHE1310 
I F ( I P . R E . ( I - 1 ) ) G 0 T 0 2 1 1 0 FRHE1320 

C CORRECT FR POHP IRLBC E BIB A LPT FNBB1330 
E F P - B I 1 FNHB1340 
K 1 * 8 I 1 » D H P FBBB1350 

C TEST FV IBLBT BBTRALPT FRHB1360 
2 1 1 0 a O > « B A B S ( B I 1 - V I ( X - f | ) FBBE1370 
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IT1(X)*XT1(I)+1 
IP(ADR.LB.HCOH)SOT02200 
IP(I.GT. 11) G0T02111 
IP(IT.GT.S0| GOTO2112 

2111 IP (IT1 (1-1). LB. 50) G0TO21 14 
2112 IX*I-1 

PRINT 2113,IX,ADH 
2113 FORHAT CO-SUBROUTINE PRHEAT-PR HEATER INLET ENTHALPY IN IT1 

IT CONVERGE, PH HEATER HO.•,13,4X , • ADH= *,1PD14.6) 
GOTO2200 

C RE-SET INDEX I TO PREVIOUS PH HEATER 
2114 1*1- 1 

C CORRECT PN IHLET TEMPERATURE 
HI(I)*HI1 
IP(I.LE.IP)GOTO2118 
TI(I)* TSLH(HII) 
g o t 0 2 1 1 9 

?118 TI(I)*TPHL(PLA,HI1) 
2119 IP(NDC(I).EQ.O)GOTO2120 

C CORRECT PR HEATER DRAIN TEH PERATORE 
TD(I)-TI(I)*TDCA(I) 
HO(I)= HPT(TD(I) ) 

2120 IP (T.EQ. (I1LP-1) )GOrO2«00 
IP(I.LT. 1IIP) GOTO2000 

C RE-SET INDEX RL (PLON TO FOLLOWING STAGE) 
KL»I-11LP*1*12(I)-J1(I) 
GO TO 20 00 

2200 CONTINUE 
IP(I.LT.I1LP)GOT02210 

C PI*D PLON TO PILLOWING STAGE 
KL=RL* 1 
OPS(KL) sQPS(RL-1)-QE(I)-QHFE(I) 
HES(KL-1) =HE 1 (I) 
HPS(*L)-HE(I) 

2210 IP (I.LT. HP)SOTO2300 
C PIND EHTHALPT RISE ACROSS SJAE AFTER-CONDENSER AND SPE 

QC»QP(I)*QCR 
DHAE=QAE*(HAEI-HAEO) /QC»QSPE*|HSSR-HAEO) /QC 
HI1=HC»DHAE 
HC 9 s III 1 
IP (IP. RE. NP) GOT02220 

C CORRECT PH PUHP IHLET EHTHALPT 
HPP=H11 
HI1 = H I U D H P 

C TEST PN INLET EHTHALPT 
2220 ADH*DABS(HI1-HI(I) ) 

XT2»IT2*1 
IP(ADH.LB.HCOH)GOT32300 
IP(XT2.LE.50)G0T02229 
PRINT 2221,I,ADH 

2221 PORHAT(*0-SUBB3UTIHE PNHEAT-PN HEATEB IHLET ENTHALPY IH IT2 
IT c o h y e r g e , p h HBATEB n o . ' , 1 3 , I X , ' A D H = > (1PD14.6) 
GOT02300 

2229 XP(I.LT.I1L?)GQT02230 
C BE-SET INDEX KL (PLOR TO FOLLOWING STAGE) 

KL»KL-1 
C CORRECT PH INLET TEHPERATURE 
2230 HI(I)-HI1 

XF(I.LB.IP)SOT02240 
TI(X)* TSLH(RII) 
GOTO22S0 

22*0 TI(I)»TPHL(PLA,HI1) 
2250 XF(RDC(X) .E).0)60T02090 

C CORRECT FN BBATBR DBAIH TBRPERATURE 
TD(I)«TX (I)*TDCA(I) 
HD(I) * HFT (TD(I) ) 
GOTO2090 

2300 XF(X.LT.X2)GOT01900 
2400 RETURN 

BRD 

FRHE1380 
FVHE1390 
FWHE1400 
F W H E i m O 
FWHE1420 
FHHE1430 
F8HE 1'»40 

DID N0FNHE1450 
FHHE1460 
FWHE1470 
FHHE1480 
FHHE1490 
FWHE1500 
FRHE1510 
FRHE1520 
FHHE 1530 
FNHE1540 
FRHE1550 
FNHE1560 
FHHE1570 
FHHE1580 
FHHE 1590 
FHHE1600 
FRHE1610 
FHHE 1620 
FHHE1630 
FHHE1640 
FVHE1650 
FWHE16!>0 
FHHE1670 
FHHE 1680 
FHHE1690 
FHHE1700 
FHHE1710 
FHHE1720 
FWHE1730 
FWHE1740 
PWHE1750 
FHHE1760 
FWHE1770 
FWHE1780 
PWHE1790 
FHHE 1800 
FHHE1810 
FHHE1820 
FHHE1830 
FHHE1840 
FHHE1850 
FHHE1860 
FRHE1870 

DID HOFHHE18BO 
FHHE 1890 
FWRE1900 
FHHE1910 
FHHE 1920 
FNHE1930 
FHHE1940 
FRHE1950 
FWHE1960 
PNHE1970 
FHHE1980 
FHHE1990 
FBHE2000 
FNHE20 10 
PVHE2020 
FHHE2030 
FN HE 20 40 
FVBE2050 
PHHE2060 
FN HE2070 



72 

c f w p t 
s o b h o u t i r e f i p t ( p b , h b , p x , o h p , q r ) p h p t 1 0 
i m p l i c i t r e a l * 8 ( a - h , 0 - z ) f r p t 2 0 

c s u b p r o g r a m p o r c a l c u l a t i n g t h r o t t l e s t e a n p l o r TO FH p o f l p t u r b i n e f h p t 3 0 
c o h h o n / p p t / q p p t , p b p p t , h b p p t , p x p p t , h x f p t , i p p t p h p t 4 0 
c o h h o n / p m p t b b / e p p , e p p , c p 1 , c p 2 f h p t 5 0 

c p i n d b o n l e n t r o p t p h p t 6 0 
p b p p t » p b f h p t 7 0 
h b p p t * h b p h p t 8 0 
c a l l p r o p p h ( a h b , s b , v b , t b , n b , p b p p t , h b f p t ) p h p t 9 0 

c p i n d i s s n t r o p i c e x h a u s t e n t h a l p y p h p t 1 0 0 
p x p p t » p x * 0 . 2 4 5 5 8 p h p t 1 1 0 
c a l l p b o p p s ( a h x s , h x s , t x s , v x s , h x s , p x p p t , s b ) p h p t 1 2 0 

c p i n d u s e d e n e r g y p h p t 1 3 0 
a e * n b p p t - h x s f h p t 1 4 0 
u e * a b * e p p f h p t 1 5 0 
h x p p t * h b p p t - u e f h p t 1 6 0 

c t h r o t t l e s t e a h f l o h t o f h p o n p t u r b i n e f h p t 1 7 0 
q f p t » q b * d h p / u e f h p t 1 8 0 
r e t u r n f h p t 1 9 0 
e n d f h p t 2 0 0 

f u n c t i o n p 1 a ( h , p x , p b ) 
i h p l i c i t r e a l * 8 ( a - h , 0 - z ) 
d i h e n s i o n a ( 6 , 7 ) 
d a t a i b / 6 / 
d a t a a / 9 . 9 7 0 1 9 9 3 d - 1 , - 2 . 8 2 5 0 s 6 7 d - 2 , 1 . 1 4 8 8 8 9 5 0 - 1 , 3 * 0 . 0 d 0 , 

• 1 . 1 2 2 5 9 6 7 d - 5 , 1 . 1 1 7 3 1 6 6 d - 4 , > 4 . 5 5 1 8 2 0 3 0 - 4 , 3 * 0 . 0 d 0 , 
• - 1 . 9 0 4 1 9 7 9 d - 8 , - 1 . 3 6 9 4 4 7 5 0 - 7 , 3 . 9 8 7 6 4 0 4 d - 7 , 3 * 0 . 0 d 0 . 
• 2 4 * 0 . 0 0 0 / 

r x b » p x / p b 
b b x * p b / p x 
i f ( ( b b x . g t . 8 . 0 ) . o r . ( b b x . l t . 2 . 0 ) ) r r i t e ( i h , 8 0 0 ) b b x 

8 0 0 p o r h a t ( • • b b x * • , d 2 5 . 1 6 . » i s a d a t a e b b o b i r p 1 a « ) 
c a l l b i f p 3 l ( a , r , b x b , z , 2 , 2 ) 
f 1 a * z 
r e t u r n 
e n d 

c f i b 
f u n c t i o n f i b ( t f r , r b x ) f i b 1 0 
i h p l i c i t b e a l * 8 ( a » b . 0 - z ) f 1 b 2 0 
d i h e n s i o n a ( 6 , 7 ) f i b 3 0 
d a t a i r / 6 / f i b 4 0 
d a t a a / 2 . 1 1 6 1 4 0 7 d - 1 , 1 . 1 8 4 7 0 6 3 d o , > 3 . 9 6 3 1 9 9 8 0 - 1 , 3 * 0 . 0 0 0 , f i b 5 0 

• 7 . 3 8 6 3 3 9 9 d - 2 , - 5 . 6 6 6 5 2 2 7 0 - 2 , - 1 . 7 1 9 8 3 5 5 d - 2 . 3 * 0 . 0 0 0 , f i b 6 0 
• - 4 . 5 4 1 9 9 5 4 d - 3 , 2 . 7 4 2 7 5 0 5 d - 3 , 1 . 7 9 9 2 6 3 7 d - 3 , 3 * 0 . 0 0 0 , f i b 7 0 
• 2 4 * 0 . 0 0 0 / f i b 8 0 

i p ( ( b b x . g t . 8 . 0 ) . o b . ( r b x . l t . 2 . 0 ) ) b b x t b ( i r , 8 0 0 ) r b x f i b 9 0 
8 0 0 f o b h a t ( • ' , * r b x » • , 0 2 5 . 1 6 , * i s a d a t a b r r o b i r f i b * ) f i b 1 0 0 

i f ( ( t f r . g t . 1 . 0 ) . o r . ( t f b . l t . o . 1 ) ) b b i t b ( i r , 8 0 1 ) t p b f 1 b 1 1 0 
8 0 1 p o b h a t ( » • , » t f r • » , d 2 5 . 1 6 , » i s a d a t a b b r o r i r f 1 b a ) f i b 1 2 0 

i f ( t f r . l t . . 6 0 0 ) t f x - . 6 d 0 f i b 1 3 0 
x f ( t f r . g b . . 6 0 0 ) t f x - t f r f i b 1 4 0 
c a l l b i t p o l ( a , b b i , t p i , z , 2 , 2 ) f i b i s o 
d e l t a * s f i b 1 6 0 
p 1 b * d e l t a m 1 . 0 1 5 - 0 . 0 1 5 * t f x ) f i b 1 7 0 
b b t u b r f i b 1 8 0 
b h d f i b 1 9 0 
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F1C 
POBCTIOR F 1 C ( W , T PB) PIC ' 0 
I M P L I C I T B E A L * 8 ( A - B , O - l ) F1C 20 
DATA I B / 6 / p 1 c 3 0 

I P ( ( T P B . G T . 1 . 0 ) . O B . ( T P R . L T . O . 1 ) ) B R I T E ( I V , 8 0 1 ) T F R F1C 40 
8 0 1 POBN AT ( • • , * TFB = « , D 2 5 . 1 6 , * I S A DATA BBBOB I B P1C») F1C 5 0 

I F C T P B . t T . . 6D0) T F X ® . 6 D 0 " C 5 0 
I F ( T P R . G B . . 6DO) TFX*TPR F 1 c 7 0 

F1C = 1 . 0 - ( 5 6 . 0 / V - 0 . 1 1 2 ) * ( 1 . 0 - T P X J / O - 5 F1C 8 0 
RBTI1BB F1C 9 0 
BHD F1C 100 

C F2 
FUNCTION P 2 ( A G M , P 8 ) F2 10 
T B P L I C I T R E A L * 8 ( A - B . O - Z ) F2 20 
D IB B B S I O N A ( 6 ) F2 3 0 
DATA 1 / 5 / F2 4 0 
DATA I B / 6 / F2 50 
DATA A / # f . 0 D O , - * 8 9 6 2 5 5 9 D O , • 2 . 0 7 6 0 7 5 1 0 2 , - 6 . 6 3 2 8 1 B O D 3 , F2 6 0 

» • 1 . 0 1 0 9 5 9 3 D 5 , - 5 . 8 5 2 1 1 9 4 D 5 / F2 7 0 
I F ( A G B . L B . 0 . 0 6 ) C A L L Q N I P O L ( A , A G R , G A M B A , I ) F2 8 0 
I F ( A G R . G T . 0 . 0 6 ) G A f lNA s . 9 3 60 6 5 5 0 - . 9 * ( A G H - 0 . 06 ) F2 9 0 
I P ( ( P B . L T . 1 0 0 . 0 ) .OR. ( P P . G T . 2 0 0 0 . 0 ) ) VBXTB ( I H , 801) PB F2 1 0 0 

8 0 1 FOBBAT(» « , * P B * * , D 2 5 . 1 6 , * I S Jt DATA ERROR I N F 2 » ) P2 110 
I F ( A G M . L T . O . 0 ) R R I T E ( I B , 8 0 2 ) AGH F2 120 

8 0 2 POBBAT(* * , * A G M = » , D 2 5 . 1 6 , • I S A DATA EBB OR I B F2») F2 130 
P 2 = G A B M A * 1 . 5 D - 5 * ( A G H / 0 . 0 8 ) * ( 9 0 0 . 0 - P B ) F2 140 
RBTtlRR F2 150 
BBD P2 1 6 0 

PONCTION F J ( Q » N , PR) 
F3 
F3 10 

I M P L I C I T R E A L * 8 ( A - B , 0 - S ) F3 2 0 
D I B E I S I O B A A L P B A O ) , AT BETA ( 3 ) F3 30 
DATA I B / 6 / F3 4 0 
DATA A A L P R I / - 0 . 1 7 1 8 7 6 2 0 D 1 , - 0 . 2 * 2 4 1 3 6 3 D 0 , 0 . 9 5 3 7 0 5 7 6 0 - 2 / , A T H B T A / F3 5 0 • - 0 . 2 3 6 9 4 6 3 7 D 1 , - 0 . 9 9 5 6 1 8 6 1 D - 1 , - 0 . 2 9 8 8 9 3 5 4 0 - 2 / , 1 / 2 / F3 6 0 
I F ( Q T R . L T . . 2 D 6 ) 6 0 TO 15 F3 7 0 

10 I P ( Q V B . L B . 1 9 0 . 0 6 ) 0 0 TO 2 0 F3 8 0 
15 R R I T 8 ( I R , 8 0 0 ) Q»B F3 9 0 

8 0 0 FORMAT ( • * , * 0 T N - • , 0 2 5 . 1 6 , * I S OOTSIDB S P E C I F I E D L I M I T S FOB F 3 « ) F3 1 0 0 
2 0 I P ( P R . L T . 1 . 9 ) 6 3 TO 3 0 F3 1 1 0 
2 5 I F ( P I . L T . 5 0 0 . ) G O TO 3 5 F3 120 
3 0 « B I T B ( I B , 8 0 1 ) P B F3 1 3 0 

8 0 1 POBBATC * , * P B - » , 0 2 5 . 1 6 , * I S OUTSIDE S P E C I F I E D L I M I T S FOB F 3 * ) F3 1 4 0 
35 I - DLOG(PB) F3 ISO 

CALL 0 8 I F 0 L ( R A L P M « K » Z A L P B A , I ) F3 1 6 0 
ALPBA - DEXP(XALPBA) P3 1 7 0 
CALL ( I I X P O L ( A T B B f A , X , t T H E T A , I ) F3 180 
TRET A » D E I P ( S T H S t A ) F3 1 9 0 
P S I " 1 . 0 0 6 * ( 1 . 0 - 8 0 0 0 . / Q V B ) F3 2 0 0 
P3 - ( 1 . 0 - ( A L P S A « ( ( T H E T A - A L P B A ) / Q T N ) * ( (OT B - 2 5 0 0 0 0 . ) / 0 . 9 7 5 ) ) ) * P S I n 2 1 0 
BBTORR F 3 2 2 0 
BBD P3 2 3 0 



c P4 
FUNCTION P 4 ( P R , P B . V F ) F4 10 
I M P L I C I T R E A L * 9 ( A - H , 0 - Z ) F4 20 

c PB I S PB/PX F4 33 
DIHBNSION A ( 6 , 7 ) F4 4 0 
DATA 1 1 / 6 / F4 50 
DATA A / 0 . 9 1 5 4 5 9 6 5 D 0 . - 0 . 1 6 8 0 0 1 9 0 D - 1 , 0 . 2 2 4 8 1 3 4 9 D - 2 , F4 60 

> - 0 . 2 1 1 7 8 9 3 6 0 - 3 , 0 . 9 1 3 8 0 5 6 1 0 - 5 , 0 . 0 0 , F4 7 0 
> - 0 . 5 2 5 0 9 2 2 8 0 - 4 , 0 . 1 0 9 1 9 2 5 6 0 - 4 , - 0 . 2 0 0 9 0 3 7 9 D - 4 , F4 8 0 
> 0 . 4 9 0 8 1 5 3 7 0 - 5 , - 0 . 3 5 1 9 7 9 5 8 0 - 6 , 0 . D O , F4 9 9 
> 0 . 2 7 8 6 3 0 7 7 0 - 6 , - 0 . 3 8 1 6 4 2 9 7 0 - 6 , 0 . 2 5 2 2 7 5 8 8 D - 6 , P4 100 
> - 0 . 5 4 5 1 6 1 5 0 0 - 7 , 0 . 3 8 4 2 4 3 2 6 D - 8 , 0 . D O , F4 110 
> - 0 . 6 8 1 5 5 3 3 2 0 - 9 , 0 . 1 0 1 8 4 5 9 1 0 - 9 , - 0 . 6 3 5 0 4 0 8 6 0 - 9 , P4 120 
> 0 . 1 1 6 9 0 7 0 4 0 - 9 , - 0 . 9 7 1 4 9 10 3D-1 1, 0 . D 0 , F4 130 
> 0 . 6 9 9 3 7 4 3 2 0 - 1 2 , - 0 . 1 0 9 0 5 0 8 0 0 - 1 1 . 0 . 6 6 5 3 4 4 9 4 0 - 1 2 , P4 140 
> - 0 . 1 4 3 3 7 6 6 3 0 - 1 2 , 0 . 1 0 2 0 4 6 7 2 D - 1 3 , 0 . D O , F4 150 
> - 0 . 1 2 2 3 1 4 9 9 0 - 1 5 , 0 . 5 1 1 1 6 1 7 0 0 - 1 5 , - 0 . 3 0 9 8 2 1 2 9 0 - 1 5 , F4 160 
> 0 . 6 6 7 7 5 8 1 8 0 - 1 6 , - 0 . 4 7 6 1 4 9 0 5 D - 1 7 , 0 . D O , F4 170 
> 0 . 5 4 8 1 8 6 2 3 0 - 1 9 , - 0 . 8 8 6 0 1 0 0 7 D - 1 9 , 0 . 5 3 1 4 5 2 5 2 D - 1 9 , F4 180 
> - 0 . 1 1 4 5 9 1 2 6 0 - 1 9 , 0 . 8 1 8 1 9 4 4 8 D - 2 1 , 0 . D O / F 4 190 

A l . O - D L O G t 2 . 0 D 0 ) F 4 200 
APL-DLOG(PB) F4 210 

c CALCOLATB B F A l F 4 2 2 0 
E T A 1 - 1 . 0 - ( 0 . 1699 378 3 - 0 . 0 82 2 0 69 9 * ( ( V P - 2 5 0 0 0 0 . 0 ) / F4 2 3 0 

> ( 0 . 9 7 5 * V P ) ) ) F4 240 
^ CNBCR TO SEE I P INPUT ARGUMENTS ARE WITHIN SPECIF IED L I M I T S F 4 2 5 0 

I P ( P B . L B . 2 0 0 0 . ) GO TO 3 P4 2 6 0 
c I P DATA I S OUTSIDB L I M I T S P R I N T HESSAGB AND F4 270 
m CONTINDB BEECOTION F4 2 8 0 

W B I T B ( I N , 13 ) PB F4 2 9 0 
1 1 FOBHAT ( * • . • P B - ' , 0 2 5 . 1 6 , * I S A DATA BBBOB I N F 4 * ) F4 300 

1 I P ( P B - 1 . 0 ) 2 9 , 5 , 9 F 4 310 
2 9 W R I T E ( I B , 14) PR F4 320 
14 FOBHAT(• • , • P B * ' . D 2 5 . 1 6 , ' I S A DATA EBBOB I N P 4 ' ) F 4 330 

9 I F ( P B . LB . 2 . 9 ) GO TO 5 F 4 340 
I F ( P B - 5 0 0 . 0 ) 6 , 6 , 7 F4 350 

c CALCOLATE E t A 2 BT CALLING A GENEBAL SOBBOOTINE F 4 360 
c TO COBBOTE THE B I V A R I A T E POLYNOMIAL F 4 370 

5 CALL B I V P 3 L ( A . P H , A L 0 , Z , 4 , 6 ) F 4 380 
B T A 2 - B F4 390 c CALC9LATB P I G * WHERE PB IS BETWEEN 1 . 0 AND F4 4 0 0 c 2 . 0 INCLOSXVB F4 4 1 0 
P 4 * B T A 1 * (BTA2 - ETA1) * ( A P L / A L O ) F4 420 
RETURN F 4 4 3 0 

7 N B I T B ( I N , 14) PR F4 4 4 0 
c CALCOLATE P4 BT CALLING A GENERAL SOBBOOTINE P4 450 c TO COHPOTE TBB B I L A B I A T E POLTNORIAL F 4 4 6 0 

6 CALL B I T P 0 L ( A , P B , A P L , Z , 4 , 6 ) F 4 4 7 0 
P * » Z F4 4 8 0 
RETURN F 4 4 9 0 
END F4 5 0 0 
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F I G 5 
F U N C T I O N P I 3 5 ( 0 * N , P B , V P , PH) P I 3 5 1 0 
I M P L I C I T R E A L * 8 ( A - H , 0 - Z ) P I G 5 2 0 
D I M E N S I O N A( 3 ) , B ( 1 ) F I G 5 3 0 
DATA A / - 0 . 1 9 2 3 9 7 6 1 0 0 , 0 . 1 4 0 9 1 4 4 0 0 - 1 , - 0 . 8 8 6 6 0 0 8 4 0 - 3 / , B / 0 . 5 2 5 1 4 4BB!> 0 / P I 3 5 4 0 

• , 1 / 2 / , < 1 / 1 / F I G S 5 0 
I P ( ( P R . L T . 1 . 0 ) . O R . ( P R . G T . 5 0 0 . ) ) H R I T E ( 6 , 1 6 ) P R F I G S 6 0 

1 6 FORM AT (5HOPR » , D 2 5 . 1 6 . 3 H H I S O U T S I D E S P E C I F I E D L I M I T S F O R P I 3 5 ) P I G 5 7 0 
I P ( P B . G T . 2 0 9 0 . ) N R I T E ( 6 , 3 1 ) P R F I G 5 8 0 

3 1 FORMAT ( 5 H 0 P B = , D 2 J . 1 6 , 3 8 H I S O O T S I D E S P E C I F I E D L I M I T S FOR P I C , 5 ) P I G S 9 0 
X * O L O G ( P R ) P I S S 1 0 0 
CALL R A T F U H ( A , B , X , I K , I , J ) P I G S 1 1 0 
C O H S T K = 2 5 3 0 0 0 . »XK P I G S 120 
P I G 5 « ( ( C O N S T K / Q V N ) • 1 . 0 ) / ( ( C O N S T I C / V F ) • 1 . 0 ) P I 5 5 1 3 0 
RETURN P I G S 1 4 0 
END P I G 5 159 

P I G 7 
FUNCTION P I 5 7 (PR , P B | F I S 7 1 0 
I M P L I C I T R K I T L M I T - L L , 0 - 7 . 1 P I G 7 2 0 
PR I S P B / P X P I 3 7 3 0 
D I M E N S I O N A ( 6 , 7 ) F I 3 7 4 0 
DATA A / 0 . 9 8 6 2 0 9 6 2 0 0 , - 0 . 5 7 9 6 6 1 6 3 0 - 1 , - 0 . 7 0 5 4 7 0 9 2 0 - 2 , F I L I 7 5 0 

1 0 . 5 3 2 8 7 9 3 2 0 - 2 , - 0 . 1 0 8 3 4 4 1 3 D - 2 , 0 . 7 4 7 9 9 5 6 6 0 - 4 , 0 . 7 3 0 2 1 5 1 1 D - 4 , P I 5 7 6 0 
2 - 0 . 9 0 8 7 0 5 8 4 0 - 3 , J . 5 14 9 7 1 7 7 D - 3 , - 0 . 1 5 8 7 0 7 8 8 D - 3 , 0 . 2 4 5 5 9 9 7 3 D - 4 , F I 3 7 7 0 
3 - 0 . 1 4 6 4 9 5 2 4 D - S . - 0 . 9 3 3 3 2 2 0 7 D - 6 , 0 . 4 5 8 6 3 3 9 1 0 - 5 , - 0 . 3 0 4 1 4 5 6 6 0 - 5 , P I G 7 8 0 
4 0 . 9 8 4 9 8 0 6 4 0 - 6 , - 0 . 1 5 2 8 9 0 2 1 0 - 6 , 0 . 9 0 1 6 6 6 9 2 0 - 8 , 0 . 2 6 8 4 2 1 9 6 0 - 8 , P I S 7 9 0 
5 - 0 . 1 0 3 8 4 6 1 3 0 - 7 , 0 • 7 2 9 7 2 8 9 4 D - 8 , - 0 . 2 4 1 0 1 0 8 2 0 - 8 , 9 . 3 7 4 4 0 9 9 7 0 - 9 , F I G 7 1 0 0 
6 - 0 . 2 1 9 2 8 9 8 4 D - 1 0 , - 0 . 3 0 5 6 6 3 B D - 1 1 , 0 . 1 0 6 4 4 1 4 9 0 - 1 0 , - 0 . 7 7 0 4 4 0 7 0 0 - 1 1 , P I G 7 1 1 0 
? 0 . 2 5 7 4 1 4 4 4 0 - 1 1 , - 0 . 4 0 0 5 4 8 1 5 0 - 1 2 , 0 . 2 3 3 8 4 0 1 3 0 - 1 3 , 0 . 1 5 0 7 5 1 2 9 0 - 1 4 , P I 3 7 1 2 0 
9 - 0 . 4 9 5 9 6 2 3 3 0 - 1 4 , 0 . 3 6 5 2 5 3 5 9 D - 1 4 , - 0 . 1 2 2 9 2 7 9 1 0 - 1 4 , 0 . 1 9 1 5 4 5 1 8 D - 1 5 , F I G 7 1 3 0 
9 - 0 . 1 1 1 6 2 9 4 4 0 - 1 6 , - 0 . 2 6 9 5 4 6 1 0 - 1 8 , 0 . 8 5 5 8 0 5 1 7 0 - 1 8 , - 0 . 6 3 7 1 5 4 5 9 D - 1 8 , P I G 7 1 4 0 
A O . 2 1 5 5 6 7 6 6 0 - 1 8 , - 0 . 3 3 6 2 5 6 6 2 0 - 1 9 , 0 . 1 9 5 7 5 3 8 0 0 - 2 0 / P I 3 7 1 5 0 

A L 1 * D L O G ( 2 . 0 D 0 ) F I G 7 1 6 0 
A P 1 * D L O G ( P B ) P I G 7 1 7 0 
CHECK TO S E E I P I N P O T AHGTJHENTS ARE H I T H I H S P E C I F I E D L I M I T S F I 3 7 1 8 0 
I P ( P 8 . G T . 2 0 0 0 . 1 N R I T E ( 6 , 1 3 ) PB P I G 7 1 9 0 

1 3 F O R H A T ( 6 H 0 P B = , D 2 5 . 1 6 , S X , 2 3 HI S A DATA ERROR I N F I G 7 ) F I G 7 2 0 0 
I F ( P R - 1 . 0 ) 2 9 , 5 , 9 F I 3 7 2 1 0 

2 9 N R I T E ( 6 , 1 4 ) PR F I G 7 2 2 0 
1 4 F O R R A T ( 6 R 0 P R = , D 2 5 . 1 6 , 5 X , 2 3 H I S A DATA ERROR I H P I G 7 ) P I G 7 2 3 0 

9 I P ( P R - 2 . 0 ) 5 , 6 , 4 F I S 7 2 4 0 
4 I F ( P R - S O O . O ) 6 , 6 , 7 F I G 7 2 5 0 

C A L C U L A T E E T A ) BT C A L L I H G A GENERAL S O B R O O T I N E F I G 7 2 6 0 
5 C A L L B X V P O L ( A , P B , A L 1 , Z , 5 , 6 ) F I G 7 2 7 0 

E T A 3 « T P I G 7 2 8 0 
CALCULATE F I G 7 R H E R E PR I S BETNEEN 1 . 0 AND F I G 7 2 9 0 
2 . 0 I N C L U D I N G 1 . 0 BUT HOT 2 . 0 F I S 7 3 0 0 
P X G 7 - 0 . B 7 * ( E T A 3 - . 8 7 ) * ( A P 1 / A L 1 ) F I G 7 3 1 0 
RETORN F I G 7 3 2 0 

7 P B I N T 1 4 , P I F I 3 7 3 3 0 
C A L C U L A T E P I G 7 B T C A L L I N G A GBNEBAL S U B B O U T I H E F I G 7 3 4 0 
T O C O H M T E T H E B I T A B I A T B P O L T N O H I A L F I G 7 3 5 0 

6 C A L L B L V P O L ( A , F B , A P 1 , Z , 5 , 6 ) P I 3 7 3 6 0 
F I G 7 « X P I G 7 3 7 0 
RETORR F I G 7 3 8 0 
END F I G 7 3 9 0 
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PI 3 8 
FUNCTION F I 3 8(PX) FIGS 10 
I H P L I C I T R E A L * 8 ( A - H , 0 - Z | FIGS 20 
01HENSION A(S) PI~,8 30 
DATA A / 0 . 1 3 3 4 0 1 . 0 . 1 9 7 3 0 2 . - 0 . 1 1 1 8 D 2 . - 0 . 9587 D 2 , 0 . 3 1 4 8D ) / , 1 / 4 / FIGS 40 
DATA I R / 6 / PIGS 50 
I F ( P X . L T . 3 . 0 )GO TO 30 P I 3 8 60 
I P ( P I . L B . 1 0 9 . T O 3S PIGS 70 
P I G S - 1 . S PIG8 RO 
RETURN PI." 8 90 
RRITE ( I R , 31| PX FIGR 100 
PORNAT(5H0PI a , D 2 S . 1 6 , I f l H I S OUTSIDE SPECIFIED L IMITS FOR PICA) PIGfl 110 
X » 1 . 0 / P X P I 3 fl 120 
CALL U N I P 3 L ( A , X , Z , I | PIG8 130 
FTG8 * X F I 3 8 140 
RETURN P I3S 150 
END PIGS 160 

F10 
FUNCTION F10(P) MO 10 
I M P L I C I T R E A L * n ( A - H , 0 - 7 . ) F13 20 
DIMENSION A ( 4 ) , B(3» P10 10 
OUT* A / 1 . 3 7 2 5 9 4 5 0 - 2 , 1 . 3 7 4 9 0 0 9 D 0 , - 2 - 9 9 6 5 2 9 1 0 0 . ft.164977701/ M O 110 
DATA B / - 6 . 1 8 6 2 6 0 9 0 0 , 3 . 9 8 1 7 7 1 8 0 1 , 1 . 8 1 5 8 3 5 1 0 2 / FID SO 
I P ( P . L E . 3 . S ) X » 1 . / 3 . 5 P10 6C 
I P ( P . G T . 3 . 5 ) 1 = 1 . / P r i O 70 
CALL RATFUN( A ,B , X , Z , 1 , 3) P10 80 
P10*Z»100 .DO P10 90 
RETURN P10 100 
END F10 110 

SOBROOTINE P12AC ( P . H B , S B , H I , S I , H , S) 
I M P L I C I T R E A L * B ( A - H , 0 - Z | 

REAL*B K , L . H . H , L H , H H 
DATA I R / 6 / 
DATA K / 0 . 1 6 1 2 9 D 5 / 
H - 5 0 . 0 » ( S B - 3 X > 
R - 0 . 1 * (HB-H I ) 
HN»H/H 
L - 2 5 0 0 . 0 * ( S B * S B - S X * S X | * 0 . 0 1 * ( H B * H B - H X * N X ) 
L N - L / N 
A * 0 . 2 S * ( 1 . 0 * H N + H R ) 
B * 5 0 . 0 * S X * B N * ( 0 . 5 * L N - 0 . 1 * H X | 
C« ( 5 0 . 0 * S X | * ( 5 0 . 0 * S X ) » ( 0 . 1 * H X ) * ( 0 . 1*HX» 

> - R * L N * ( 0 . 2 5 * L N - 0 . 1 * H X | 
S C » ( 0 . 2 5 / A ) • ( B t D S Q B T ( B » B - 4 . » A * C ) I 
H C « 0 . 5 » ( L N - 2 . 0 » B N * S C ) 
I N I T I A L I S E ENTBOPT AT BHD CONDITION SB 
A3-SB 
T - TSL (P) 
BEGIN ITEBATIVE PBOCESS ON CONVEBGING ERTBOPT 
DO 5 1 - 1 , 5 0 
SG«SPTD(P,T» 
N « ( S G - A S ) / ( S G - S P T ( T t ) 
HQ-HPS ( P , S P T D ( P , T ) ) 
H1-HG-HMHG- HPT (T) ) 
3 - ( S C - D S Q R T ( K - ( 0 . 1 » H 1 - H C | * ( 0 . 1 * H 1 - H C I ) | / 5 0 . 0 
01PF-S-AS 
I F (DABS(D IPF ) - 1. D- 5) 2 . 2 . 1 

P12AC 
P12A 
F12A 
F12 A 
F12 A 
PI 2 A 
F12 A 
P12 A 
F12A 
F12 A 

10 
20 
30 
•to 
50 
60 
70 
80 
90 

F12A 100 
F12A 110 
P12A 120 
F12A 130 
F12A m o 
F12A 150 
F12A 160 
F12A 170 
P12A 180 
F12A 190 
F12A 200 
F12A 210 
F12A 2 2 0 
F12A 230 
F12 A 240 
F12A 2 5 0 
F12A 260 
F12A 270 
F12A 280 
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800 
2 

AS = S 
c o n t i n u e 
IP ENTROPY DOES NOT CONVERSE IH 
AND RETURN THE LATEST VALOES OP 
HRITE (IN,803) 
FIRM AT (• • E N T B O P T IN P 12AC DID 
H<H1 
RETURN 
END 

50 ITERATIONS THEN 
H AND S TO CALLING 

PRINT MESSAGE 
BOtlTINB 

NOT CONVERGE IN SO ITERATIONS') 

P12A 
P12 A 
PI 2 A 
P12 A 
P 12 A 
P12 A 
P12A 
P12A 
P12 A 

293 
100 
n o 
320 
1 1 0 
14(1 
150 
160 
170 

SUBROUTINE P12B (P, HB,SB, HA,S A, H, S) 
IMPLICIT REAL*8(A-H,U-Z) 
DATA IR/6/ 

C CALCOLATE CONSTANT TERM RO 
RD= ( (SA-SB)* (0.0 177) - (10.«»( (H B-(H A» 650. ) | /37 1.) ) ) /(HA-H B) 

C INITIALIZE ENTROPY AT END CONDITION SB 
AS-S B 

C BEGIN ITERATIVE PROCESS CN CONVERGING 2NTROPY 
DO 5 1=1,50 
T-TSOPS (P,AS) 
HI- BPS(P,SPTD(P ,T)) 
S- 10. ••( (HB» ( H U 6 5 0 . ) ) /171.) »RO* (H 1-H B) »SB- (0.0177) 
DIPF-S-AS 
IP (DABS(DIPP)-1. D-5) 2, 2, 1 

1 AS-S 
5 CONTINUE 

C IP RNTROPY DOES NOT CONVERGE IN 50 ITERATIONS THEN PHI NT MESSAGE 
C AND RETORN THE LATEST VALVES OP H AND S TO CALLING ROUTINE 

•RITE(11,903) 
BOO FORMAT(• •.•ERTROPY IN P12B DID NOT CONVERGE IN 50 ITERATIONS') 

2 H«H1 
RETORN 
BHD 

P12B 
PI 2 B 
P U B 
PI 2II 
P12B 
P12B 
P12B 
P12B 
P12B 
P12B 
P12B 
PI 2 B 
P12B 
F12B 
F12B 
P12B 
P12B 
PI 2 B 
P12B 
P12B 
F12B 
P12B 
P12B 
P12B 

10 
20 
)0 
10 
50 
60 
70 
HO 
90 

100 
1 1 0 
120 
110 
140 
ISO 
1 6 0 
170 
180 
190 
200 
210 
220 
210 

C 
c 
c 

c 
c 

FUNCTION PIG 15( INHGA) 10 
I M P L I C I T B E A L + 8 ( A - I , 0 - Z ) P 6 1 5 2 0 
DIBBNSIOR A ( 3 ) P < j 1 5 30 
0»TA A / - 0 . 2 39 8 4 8 1 1 0 2 , 0 . 5 7 8 6 24 40 0 2 , 0 . 3 1 8 4 9 4 0 4 0 1 / r r . 1 5 4 0 
CRBCR TO SBB I P IRPOT ARGUMENTS ARB V I T H I N S P E C I F I E D L I M I T S FG15 5 0 
I P DATA OOTSIDB L I M I T S PRINT BESSAGB AND p e l 5 6 0 
CONTINOB EXECUTION P G 1 5 7 0 

I F ( ( I N H G A . L T . . 2 5 ) . 0 B . ( I N B 3 A . G T . 6 . 0 ) ) N R I T B ( 6 . 1 3 ) I N H G A FG15 8 0 
13 PORHAT(9HOXRRGA - , D 2 5 . 1 6 . 5 1 , 2 4 H I S A DATA ERROR I N F I G 1 5 ) FG15 9 0 

CALCOLATB P I S 1 5 BT CALLIRG A GENERAL SOBBOOTINE PS15 100 
TO COMPOTE TBB U N I V A R I A T E POLYNOMIAL P S t 5 1 1 0 
B INHGA>DL3G( INHGA| PG1S 120 
CALL U R I P O L ( A , A I N H G A , Z , 2 ) F S 1 5 t 3 0 
P X 0 1 5 - B PS 15 1 4 0 
BBTOBB p G 1 5 1 S 0 
B > ® PG15 160 
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P 1 6 
FUNCTION P 1 6 ( V A N , B L S ) P16 10 
I M P L I C I T R E A L * 8 ( A - H , O - Z ) P 1 6 2 0 
DIMENSION T A N X ( 2 1 ) , P 3 8 ( 2 1 ) P 1 6 3 0 
DATA T A N I / 1 2 8 . D 0 , 1 5 0 . D O , 1 7 5 . D O , 2 0 0 . 0 0 , 2 5 0 . D O , 3 0 0 . D O , 1 5 0 . D O , 4 0 0 . D O , P 1 6 4 0 

• 4 5 0 . D O , 5 0 0 . 0 0 , 5 5 9 . 0 0 , 6 0 0 . D O , 6 5 0 . 0 0 , 7 0 0 . D O , 8 0 0 . 0 0 , 1 0 0 . D O , 1 0 0 0 . D0P16 5 0 
• , 1 1 0 0 . D O , 1 2 0 0 . D O , 1 3 0 0 . D O , 1 1 0 0 . D O / P 1 6 6 0 

DATA P 3 8 / 5 1 . 6 3 D 0 , 4 5 . 5 0 0 0 , 3 8 . 38D0 , 3 2 . 6 5 0 0 , 2 3 . 8 0 0 0 , 1 7 . « 3 D 9 , 1 2 . 9 1 DO , P16 7 0 
• 9 . 8 0 0 0 , 7 . 9 7 0 0 , 7 . 9 7 0 0 , 7 . 0 2 0 0 , 7 . 7 2 0 0 , 9 . O O D O . 1 1 . O O D O , 1 6 . 2 5 D 0 , P 1 6 8 0 
• 2 1 . 9 7 0 0 , 2 7 . 9 2 0 0 , 3 4 . D O , 3 9 . 9 2 0 0 , 4 5 . 2 5 0 0 , 4 9 . 8 5 D 0 / , P 1 6 9 0 
• N P O I N T / 5 / , H O B D E R / 4 / P16 1 0 0 

— — I P ?AB . L B . 4TH TABOLAB PAN*, OSB F I R S T 5 POIHTS TO INTERPOLATE P 1 6 1 1 0 
I P (TAR - TAB*(4)) 1 5 , 1 5 , 1 0 P16 1 2 0 

- - — I P TAR . G E . 2 0 TH TABULAR TANX, USE LAST 5 POINTS TO INTERPOL ATE P 1 6 1 3 0 
1 0 I P (TAB - TABX ( 2 0 ) ) 2 0 , 1 6 , 1 6 P 1 6 1 4 0 
1 5 I * 1 P 1 6 1 5 0 

GO TO 60 P16 1 6 0 
1 6 I » 17 P 1 6 1 7 0 

GO TO 60 P 1 6 1 8 0 
2 0 I L O * 4 P 1 6 1 9 0 

I R I * 20 P 1 6 2 0 0 
DO 2 5 J » 1 , 4 P 1 6 2 1 0 
ITAN * . 5 * ( I L O • I H I ) P16 2 2 0 
I P (TAB - TABX ( I T A N ) ) 3 0 , 3 0 , 3 5 P 1 6 2 3 0 

3 0 I H I * ITAN P 1 6 2 4 0 
GO TO 2 5 P16 2 5 0 

1 5 I L O - ITAH P 1 6 2 6 0 
2 5 CONTINUE P 1 6 2 7 0 

I = I H I - 3 P16 2 8 0 
P 3 8 A P P L I E S TO 3 5 INCH AND 4 3 INCH P 1 6 2 9 0 

6 0 CONTINUE P 1 6 3 0 0 
CALL L A G B A R ( T A N , T A N X , P 3 8 , Z , N P O I N T , N O R D E B , 1 ) P16 3 1 0 
P 1 6 - * P 1 6 3 2 0 
RETORR P 1 6 3 3 0 
BHD P16 3 4 0 

C P17 
PORCTIOR P17 (POT,POD) P17 10 

c PDT I S PD/PT P17 20 m PDD I S PD/PD* P17 30 
I M P L I C I T B E A L * 8 ( A - B , 0 - Z ) P17 4 0 
DIHBNSION A( 6 , 7 | P17 50 
DATA A / 0 . 1 0 3 B 7 8 6 9 D 0 , 0 . 5 1 0 1 6 4 5 9 D - 1 , 0 . 2 9 1 0 2 9 0 B D 1 , P17 6 0 

1 0 . 2 7 4 7 1 8 1 8 0 0 , - 0 . 2 1 3 0 4 5 6 3 D 1 , 0 . D 0 , P17 7 0 
2 - 0 . 1 9 8 0 2 7 3 5 0 1 , - 0 . 9 5 1 9 0 3 7 2 0 1 , - 0 . 3 7 1 3 5 9 4 5 D 2 , P17 8 0 
3 - 0 . 1 3 5 6 0 0 2 8 0 2 , 0 . 3 3 6 1 2 3 3 2 D 2 , O . D O , P I ? 9 0 
4 0 . 1 0 0 6 3 2 9 1 0 2 , 0 . 2 0 0 3 7 6 2 6 0 3 , 0 . 6 9 5 4 7 9 9 9 D 2 , P17 100 
5 0 . 9 8 4 1 1 0 7 1 0 2 , - 0 . 1 7 1 6 0 6 2 2 0 3 , 0 . 0 0 , P17 110 
6 - 0 . 1 8 5 3 8 1 1 2 D 2 . - 9 . 2 7 8 2 9 0 0 6 D 3 , - 0 . 2 9 4 4 9 7 5 2 D 3 , F17 120 
7 - 0 . 1 B 2 S B B B 2 D 3 , 0 . 3 8 6 5 0 9 9 1 0 3 , 0 . D O , P17 130 
8 0 . 1 0 7 4 9 0 3 5 0 2 , 0 . 2 0 0 7 3 7 8 5 0 3 , 0 . 3 0 4 8 2 1 8 6 D 3 , P17 140 
9 0 . 4 8 7 2 3 5 9 9 0 2 , - 0 . 2 9 0 2 5 2 1 7 0 3 , 0 . 0 0 , P17 150 
A 1 2 * 0 . 0 0 / P I 7 160 

c CHECK TO SEE I P IRPOT ARGUMENTS ARE R I T H I N SPECIF IED L I M I T S P17 170 
P D « 1 . O / P D T P l 7 180 
I T ( P D - 1 . 2) 7 , 3 , 8 P I 7 190 

c I P DATA 0 0 T S I D E L I B I T S PRIRT MESSAGE ARO P17 200 
c CONTINUE EXECUTION P17 2 1 0 

7 PB INT 13,POT P I 7 2 2 0 
8 I P ( P D - 1 0 . 0 ) 3 , 3 , 2 P17 230 
2 PBINT 13,POT P17 2 4 0 
3 P D I N T - 1 . 0 / P D D P I 7 2S0 

I P ( P D I R T - O . S ) 9 , 5 . 1 0 P17 260 
9 PRIBT 14,PDD P I 7 2 7 0 

1 0 I P ( P U I V - 3 . 3 ) 5 , 5 , 4 P I 7 2 8 0 
4 PBIBT 14,PDD P17 290 
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CALCULATE F I G 1 B BT C A L L I N G A GENERAL SUBROUTINE P 1 7 3 0 0 
TO CONFUTE THE B I T A R I A T E P O L T H O H I A L F 1 7 3 1 0 

5 APDD=DLOG(POD) F 1 7 3 2 0 
CALL B I V P O L ( A , P D T , A P O D , Z , 5 , 5 ) F 1 7 3 3 0 
P 1 7 = 2 F 1 7 3 4 0 
RETUBN F 1 7 3 5 0 

1 3 FORHAT ( 7 H 0 P D T « , 0 2 5 . 1 6 , 5 1 , 2 4 H I S A DATA ERROR IK F 1 7 ) P 1 7 3 6 0 
1 4 F O R H A T ( 7 H 0 P 9 D = , D 2 5 . 1 6 , 5 X , 2 4 H I S A DATA ERROR I H F 1 7 ) F 1 7 3 7 0 

BHD F 1 7 3 8 0 

P 1 9 
FDHCTIOH P 1 9 ( K V A ) F I B 1 0 
I M P L I C I T R E A L * 8 ( A - H , 0 - Z ) F 1 8 2 0 
REAL*8 RTA F 1 3 3 0 
0 1 HERSION A ( 4 ) F 1 8 4 0 
DATA I H / 6 / F 1 9 5 0 
DATA A / 6 . 8 3 2 5 8 0 1 , 4 . 2 9 6 1 9 0 - 3 , - 1 . 5 2 8 8 6 D - 9 , 9 . 9 2 1 2 2 D - 1 6 / F 1 8 6 0 
DATA 1 / 3 / F 1 8 7 0 
I F ( ( K V A . L T . 1 . 0 5 ) . O R . ( K T A . G T . 2 . D 6 ) ) W R I T E ( I H , 8 0 0 ) K V A F 1 8 8 3 

8 9 0 FORHAT ( ' 0 * , * KVA= ' , 0 2 5 . 1 6 , F 1 8 9 0 
• * I S O U T S I D E S P E C I F I E D LI I I T S FOR F I G U R E 1 8 ' ) F 1 8 1 0 0 

CALL U H I P O L ( A , K V A , Z , I ) P18 1 1 0 
F I B = Z F 1 8 1 2 0 
RETURH F 1 8 1 3 0 
BHD F 1 8 1 4 0 

F 1 9 
PUHCTION P 1 9 (EVA) F 1 9 1 0 
I H P L I C X T B E A L » 8 ( A - H , 0 - Z ) F 1 9 2 0 
R E A L * 8 RTA F 1 9 3 0 
D I H E H S I O N A A ( 4 ) , B ( 1 ) F 1 9 4 0 
DATA A A / 1 . 7 4 7 9 0 5 0 0 0 , 6 . 1 6 3 7 8 3 5 D - 2 , - 2 . 6 6 5 2 5 5 8 D - 2 , 1 . 0 7 5 9 7 1 3 0 - 3 / F 1 9 5 0 
DATA B / - 4 . 9 5 6 4 5 8 1 0 - 2 / F 1 9 6 0 
ALO*DLOG(RVA) F 1 9 7 0 
CALL R A T F U H ( A A , B , A L 0 , Z , 3 , 1 ) F 1 9 8 0 
F 1 9 - Z F 1 9 9 0 
RETURR F 1 9 1 0 0 
BHD F 1 9 1 1 0 

F20 
POHCTIOH F 2 9 ( P R K V A ) F20 1 0 
XHPLXCXT B E A L * 8 ( A - H , 0 - Z ) F20 2 0 
DIRBBSXOV A C D 1 8 ( 5 ) , B C D 1 8 ( 1 ) F 2 0 3 0 
DATA A C 0 1 8 / - 0 . 2 2 7 2 7 7 4 4 0 0 , - 0 . 2 4 9 3 9 9 7 6 0 2 , 0 . 3 4 2 8 3 2 8 3 0 2 , - 0 . 3 S 8 0 8 9 0 1 D 2 , F 2 0 4 0 

> 0 . 9 0 5 4 4 1 6 9 0 1 / , B C 0 1 8 / - 0 . 1 8 6 3 8 9 5 9 D 2 / , I 1 / 4 / » J 1 / 1 / F20 5 0 
C A L L BATFOB ( A C D 1 S , B C D 1 8 , P R K V A , Z , 1 1 , J 1 ) F20 6 0 
F 2 0 * X F20 7 0 
BBTORR F20 8 0 
BHD F 2 0 9 0 
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p 2 1 
f u n c t i o n p 2 1 ( k v a ) p 2 1 10 
i h p l i c i t b e * l * < » ( a - h , 0 - z ) p 2 1 2 0 
r e a l * b k v a p 2 1 ) 0 
d i h b n s i o n a c ( 2 ) f 2 1 4 0 
d a t a a c / 0 . 4 0 c 2 , 0 . < » 6 l > - 4 / p 2 1 5 0 
c a l l o n i p o l ( a c , k v a , x , 1 ) p 2 1 6 0 
p 2 1 * l p 2 1 7 0 
r e t o r n p 2 1 8 0 
r n d f ? 1 9 0 

h p t u r d 
s u b r o u t i n e H P r i B B ( n i h p ) h p t f l 1 0 
i m p l i c i t r e a l * 8 ( a - h , 0 - ?.) h p t u 2 0 

a m o i s t u r e f r a c t i o n h p t u 3 0 
c n ' 1 n e t v a p o r , = 2 s a t u r a t e d v a p o p . = 3 s u p e r h e a t e d v a p o h h p t u 4 3 
c 3 v » 0 p l o b t o g - s h p t u 5 0 

w • h e e l s p e e d , f p s h p t u 6 0 
- a f a v a i l a b l e e n e b g y g - s h p t u 7 0 
z : i c o r r e c t i o n p a c t o s p r o m f u h p t u 8 0 

Z 2 c o r r e c t i o n f a c t o r p r o m f i b h p t u 9 0 
r- - 1 c o b r e c t i o n f a c t o r PBOn p i c h p t u 1 0 0 
- c 4 c o r r e c t i o n f a c t o r p r o h f 2 HPTO 1 1 0 
c j j i n d e x f o r l o o p t o f i n d h - p e l e p h p t u 1 2 0 
f p r p r e s s u r e r a t i o - - v w o g - s b o n l / v h o i s e n t r o p i c e x h a u s t h - p h p t u 1 3 0 
c a g m a v e r a g e g r o u p m o i s t u r e h p t u 1 4 0 
c b p ? h - p e f f i c i e n c y b e f o r e c o r r e c t i o n s h a v e a l l b e e n i n c l u d e d h p t u 1 5 0 
c n h p n u m b e r o f h - p s e c t i o n e x h a u s t e n d s h p t u 1 6 0 
c o v n i n l e t v 3 l u h e f l o w p e r e n d h p t u 1 7 0 
c t p r t h r o t t l e f l o n r a t i o h p i d 1 8 0 
f* VEL t h e o r e t i c a l v e l o c i t y c o r r e s p o n d i n g t o s t a g e a e h p t u 1 9 0 
c BE3 s b a s e e f f i c i e n c y 3 f h - p s e c t i o n f r o m PJ h p t o 2 0 0 

b p p y h - p b f f i c i e n c t a f t e r a l l c o r r e c t i o n s h p t u 2 1 0 
»» t e h p a h r f f i c i e n c t t e m p o r a r i l y s t o r e d u n t i l c o n v e r g e n c e c h e c k h p t u 2 2 0 
c p r a t i o p r e s s u r e r a t i o a t p a r t l o a d h p t u 2 3 0 

p i g 6 (TPR) = 8 . 5 d 0 - ( 0 . 9 0 0 ) / ( 1 . 2 D O - t f r ) h p t u 2 4 0 
c o m m o n / c o n v / h c o n , 1 1 e r c o n , a h c o n , r h c o n , h c o n , p c o n , s s r c o n , x s pc o n h p t u 2 5 0 
c o m m o n / g s / } g s , h b 5 s , p b g s , a b g s , s b g s , v b g s , t b b s , p x g s , a x g s , s x g s , h p t o 2 6 0 

• v x g s , t i g s , h x g s , p d g s , h b g s , h x g s , n c g s , h g s h p t u 2 7 0 • , 0 t . p t , t t , a t , h t h p t o 2 8 0 
c o m m o n / h p / j b h p , p b h p , t b h p , a h b h p , h b h p , s b h p , q x h p , t x h p , a m x h p . h x h p , h p t o 2 9 0 

• s x h p . u e e p h p h p t u 3 0 0 
c o m m o n / p a r 2 / p s h ( 1 2 ) , t s h ( 1 2 ) , t o ( 1 2 ) , t t d ( 1 2 ) , p x h p , p x i P h p t u 3 1 0 
c o m m o n / x x 2 / n h p , i b , n i p , n p h , n f l , i h 2 h p t u 3 2 0 
c o m m o n / i x 3 / a l , h l . p l . s l . t l , v l h p t u 3 3 0 
c o n B O B / Z / T P R , S L O P E , Q T K E E P , P K E E P , Q G R E E P , P G K E E P , V G K E B P , G C K E B P , D U H E H P T O 3 4 0 
OATH P I / 3 . 1 4 1 5 9 2 6 S 4 D 0 / , X J O U L E / 7 7 8 . 1 6 9 2 6 2 0 0 / , G R A V / 3 2 . 1 7 4 0 4 8 6 D 0 / HPTO 3 5 0 

c — — TBBOTTLE C O N D I T I O N S HPTO 360 
C AT HT HT P I S T T T VT HPTO 3 7 0 

H B G S - H T HPTO 3 8 0 
I P ( T P R . L T . 1 . DO)Q~QGKEEP HPTO 3 9 0 
I P ( T P H . G B . 1 . D 0 ) Q " Q G S H P T O 4 0 0 

C VNO G - S B O I L C O N D I T I O N S HPTO 4 1 0 
C ABGSO HB6S0 HBGSO PBGSO s b g s o TBGSO VBGBPTO 4 2 0 

PBGSO-PT • ( 1 . D 0 - F I G 6 ( 1 . D 0 ) / 1 0 0 . D 0 ) HPTO 4 3 0 
BBGSO-HT HPTO 4 4 0 
C A L L P B O P P B ( A B G S O , S B G S O , V B G S O , T B G S O , H B G S O , P B G S O , h b g s o ) HPTO 4 S 0 
QVB * Q * T B 6 S O / H H P HPTO 4 6 0 
N « P I • P D 6 S • I B / 1 2 . 0 0 / 6 0 . 0 0 flPTO 4 7 0 
T B L » R / . 5 00 HPTO 4 8 0 
AB « VBL • T B L / 2 . 0 0 / GRAT / I J O U L B HPTO 4 9 0 

C — — TWO I S B R T B O P I C S B B L L G - S HPTO 5 0 0 
C A X S 6 S 0 HZSGSO HXSGSO PXSGSO SXSGSO TXSGSO V I S B P T D 5 1 0 

B X S G S O * B B G S } - A E BPTO 5 2 0 
SXSGS0-SBGS3 HPTO 5 3 0 
C A L L P B O P H S ( P X S G S O , T X S G S O , V X S G S O , A I S C S O , H I S G S O , H X S G S O , S X S G S O ) BPTO 5 4 0 
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G - S BOW. RATED LOAD POIWT HPTO 5 5 0 
A BOS HBGS HBJS FBGS SBGS TBGS * BGHPTO 5 6 0 

f t O I S E N T R O P I C EXHAUST H - r HPTO 5 7 0 
AXSHP3 H I S H P 0 HXSHPO P I S H P O SXSHPO TXSFLPO VXSHPTU 5 9 0 

I P ( T P R . G E . 1 . D O ) P I S H P O * PXHP HPTO 590 
S I S H P 0 - S X S G 5 0 HPTO 6 0 0 
CALL P R 0 P P S ( A I S H P 3 , H I S H P 0 , T T S H P O , » X S H P O , « I S H P O , P I S H P O , S X S H P O ) HPTO 6 1 0 
PR « P B G S > / P I S H P O H P T 1 6 2 0 

- H - P I S E 1 T P O P I C EXHUasr RATED LOAD HPTO 630 
AXSHP H I S HP 1X5H P PXSHP SXSHP T X S H P » X S H P T 0 6 4 0 

P X S H P « P X H P HPTO 6 5 0 
S I S H P X S B G S HPTO 6 6 0 
CALL P B O P P S ( A X S H P , H X S H P , T I 5 H P , V I SR P , AXSHP, P I S H P , SXSH T>) HPTO 6 7 0 
B P G S - P 3 ( 0 V R , P R ) HPTO 6 8 0 
C 1 » P 1 * (W, P I S H P O , PBGSO) HPTO 6 9 0 
E P S * B E G S » C 1 HPTO 7 0 0 
C 2 « F 1 B ( T P B , P B ) HPTO 7 1 0 
C 3 * P 1 C C » , T P R ) HPTU 7 2 0 
E P E * B E 6 S * C 1 * C 2 * C 3 HPTO 7 1 0 
P R A T I O " P B G S / P X S H P HPTO 7 4 0 
E P P T = E P E HPTO 7 5 0 
J J « 0 HPTO 7 6 0 

6 1 2 C J R T I N O E HPTO 7 7 0 
CALL C B O S S ( H B G S , S B G S . P R A T I O , F F P T . A G H ) HPTO 7 8 0 
T E * P » B P P T HPTO 7 9 0 
C 4 * P 2 ( A G H , P B G S ) HPTO 8 0 0 
E P P T = B P E * C 4 HPTO 8 1 0 
I F (D A BS ( T E R P - E P P T ) . L E . . 5 D - 4 | GO TO 6 1 1 HPTO 8 2 0 
J J « J J » 1 HPTO 8 3 0 
I F ( J J . L T . 2 0 ) GO TO 6 1 2 HPTO 8 4 0 

6 1 1 C 3 R T I N 0 E HPTO 8 5 0 
• EL BP RATED LOAD HPTO 8 6 0 

AXHP HXHP HXHP PXHP SXHP TXHP VXHHPTO 8 7 0 
H X H P * H B G S » B F F T * ( H B G S - H X S H P ) HPTO 8 8 0 
CALL P B O P P H ( A N X B P , S X H P , V X H P , T X H P , H X H P , P X H P , H X H P ) HPTO 8 9 0 
G - S SHELL BATED LOAD P O I N T HPTO 9 0 0 
P X G S * P X S G S O * T P B HPTO 9 1 0 
I F ( T F R . E Q . I . O D O ) GO TO 6 0 1 HPTO 9 2 0 
J - 0 HPTO 9 3 0 
J J J * 0 HPTO 9 4 0 

6 1 0 CALL S T B A 1 E ( P X G S , H B S S , S B G S , U X H P , S X H P . H X G S , S X G S ) HPTO 9 5 0 
CALL P B O P P S ( A X G S , B X G S , T X C S , T X G S , M X G S , P X G S , S X G S ) HPTO 9 6 0 
JJJ*JJJ*1 HPT 0 970 
T E H P « P X G S HPTO 9 8 0 
P X G S S P G B E E P * ( Q 8 B P / Q G K E E P ) * D S Q R T ( P X G S * F X G S ) / D S Q R T ( P G K E E P * VGKBEP) HPTO 9 9 0 
I F ( D A B S ( P X G S - T E B P ) . L B . . 0 0 2 ) GO TO 6 0 2 H P T D 1 0 0 0 
I F ( J J J . L T . 5 0 ) GO TO 6 1 0 B P T 0 1 0 1 0 

6 0 2 S L O P E G * ( B X G S - B X B P ) / ( S X G S - S I H P ) H P T 0 1 0 2 0 
6 0 0 CONTIBOS H P T 0 1 0 3 0 

3 * 3 * 1 H P T 0 1 0 4 0 
S X G S - S X H P * ( S X G S - S X B P ) « S L O P E G / 5 L O P E H P T O 1 0 5 0 
CALL P B O P P S ( A I G S , H X G S , T X G S , V XGS,HXGS,PXGS,SXGS) H P T 0 1 0 6 0 
S L O P E G M H I G S - H X B P ) / ( S X G S - S X H P| H P T 0 1 0 7 0 
I P ( J . E Q . 5 0 ) GO TO 6 0 1 H P T 0 1 0 8 0 
I F ( D A B S ( ( S L 3 P E G - S L 0 P E ) / S L 0 P E ) . L T . 1 . D - 5 ) GO TO 6 0 1 H P T 0 1 0 9 0 
6 0 TO 6 0 0 H P T O 1 1 0 0 

6 0 1 CONTINBB H P T O 1 1 1 0 
X P ( T P B . B Q . 1 .DO) H P T O t 1 2 0 

• C A L L S T B A T B ( P X G S , H B G S , S B G S , H X H P , S X H P , H X G S , S X G S ) H P T 0 1 1 3 0 
C A L L P B O P P S ( A X G S , H X G S , T X G S , V I G S , M I G S , P X G S , S X G S ) H P T O 1 1 4 0 
I P ( T F B . B Q . 1. DO)GO TO 6 3 1 H P T 0 1 1 S 0 
I P ( ( R I « S . t T . 3 ) . O B . ( H X B P . G T . f ) ) G O TO 6 3 1 H P T 0 1 1 6 0 
K • 0 H P I 0 1 1 7 0 
PTOP - P I G S B P T 0 1 1 8 0 
PBOT > P U P H P T 0 1 1 9 0 
GO T O COS H P T 0 1 2 0 0 

6 0 4 I P ( H l . L T . B U T ) P T O P * P I N T H P T 0 1 2 1 0 
I F ( H Z N T . l T . a L ) P B O T * P I R T B P T 0 1 2 2 0 
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P L " (PTOP» P B 1 T I / 2 . DO 
r « K • 1 
CALL P 1 2 A C ( P L . H X G S , S n S , H X H P , S X H P , H I N T , S I N ? | 
C A L L P R O P H S ( P I N T , T I N T , V I N T , A I N T , H I N T . H t N T . S I NT) 
T L = T S L (PL) 
HL *H P S (PL , SPTD ( P L , T L ) ) 
C * L L P R O P P H ( A L , S L . » L . T L , H L . P L . H L ) 
l>ELTAH = D A B S ( H L - H I N T ) 
I P ( D E L T A H . L B - H O N ) 1 0 TO 6 1 1 
I P (K . L T . 100) 1 0 TO hOt 

6 1 1 CONTINUE 
RETURN 
END 

HPTU 1230 
H P T U 1 2 4 3 
HPTU 1250 
HPTU 1260 
HPTU 1270 
H P T U 1 2 8 0 
HPTU 1290 
HPTU 110 0 
H P T U 1 1 1 0 
HPTU 1320 
HPTU 1139 
HPTU 1 1 4 0 
HPTU 1359 

SUBROUTINE H X T R A C ( H R , 1 1 , 1 2 , H B L P , H B L P . S B L P , B X L P . H X L P , 3 * L P , P I L . H I L , 
1 S I L . P X . U E E P ) 

I H P L I C I T R E A L * B ( A - H , O - Z ) 
C 
C SUBP ROGRAH POR PH HEATER EXTRACTION STEAH EHTHA LPT 
C 
C 

C 
c 
c 
C 

HE EXTRACTION STEAH ENTHALPY 
HR HUHBSR OP HOISTURE REHOVAL STAGES 
PE EXTRACTION STEAH PRESSURE 
PX TURBINE SECTION EXHAUST PRESSURE 
H ANR ENTHALPY AFTER HOISTURE REHOVAL 
H*HR ENTHALPY BEFORE HOISTURE REHOYAL 
H i t P EXPANSIOH L I R E END POINT, L - P 
HBLP = 1 BOWL CONDITIONS WET, = 2 SAT. Y A P . , = 3 SUPER. YAP. 

COHHON / H I 1 / P E ( 1 2 ) , P H B ( 5 ) 
COHHON / H X 2 / R E (12) ,HB1 ( 1 2 ) , H A H R ( 5 ) ,HBN3(5 ) ,S AHB(5) ,SBHR(5) , 
COHHOH / X S 3 / Q S I , H S I , T S X , Q S X , H S X , A H S X ,EHS,HS 

HXTB 
HXTR 
HXTB 
HXTR 
HXTR 
HXTR 
HXTB 
HXTR 
HXTR 
HXTR 

C TBST FOR PRESBICE OF HOISTUBE REMOVAL STAGES 
C ROTE: HAIN CALLS HXTRAC N I T H HR»0 POR H - P TURBIHE SECTION 

I P ( H R . G T . O ) GO TO 4 1 0 0 
C NO HOISTOBB RB90VAL STAGES PRESEHT 

DO 4 0 6 0 1 = 1 1 , 1 2 
I P ( P E ( X ) . G T . ( P X » 1 . 0 ) ) GO TO 3 9 9 0 
I F (H S . BO. 0 ) HB ( I ) -UEEP 
I P ( H S . G T . 0 ) H B ( I ) -HSX 
GO TO 4050 

3 9 9 0 I P ( H B L P . B O . 3 ) G3 TO 4 0 0 0 
C BONL NET OB SATUBATED VAPOR 

CALL F12AC ( P E ( I ) , H B L P . S B L P , H X L P , S X L P , H B ( I ) , S E ) 
GO TO 4 0 5 0 

C BONL SUPBRHBATBD 
4 0 0 0 I P ( H X L P . B Q . 1 ) GO TO 4 0 1 0 

CALL F12B ( P E ( I ) , H B L P , S B L P , H X L P , S I L P , H E ( I ) , S E ) 
GO TO 4 0 5 0 

4 0 1 0 I P ( P E ( I ) . L T . P I L ) GO TO 4 0 4 0 
CALL F12B ( P E ( I ) , H B L P , S B L P , H I L , S I L , B E ( I ) , S E ) 
GO TO 4 0 5 0 

4 0 * 0 CALL F12AC ( P E ( I ) , H I L , S I L , H X L P , S X L P , H B ( I ) . S E ) 
4 0 5 0 H B 1 ( X | > H E ( I ) 
4 0 6 0 CONTINUE 

RRTORB 
C 
C NOtSTORE REBOVAL STAGES PBBSEBT 

4 1 0 0 DO 4 2 0 0 X " X 1 , 1 2 
I P ( P B ( X ) . S T . ( P X + 1 . 0 ) ) 6 0 TO 4 1 1 0 
H B ( I ) > 0 B B P 
6 0 TO 4 1 9 5 

10 
20 
30 
40 
50 
6 0 
7 0 
BO 
9 0 

HXTB 100 
HXTR 110 
HXTB 120 
HXTR 130 
HXTR 140 
HXTR 150 

PCWD (5 ) HXTR 160 
HXTB 170 
HXTR 180 
HXTR 190 
HXIR 200 
HXTB 2 1 0 
HXTR 2 2 0 
HXTB 230 
HXTB 240 
HXTB 2 5 0 
RXTR 260 
HXTR 2 7 0 
HXTR 2 8 0 
HXTB 290 
HXTR 3 0 0 
HXtR 3 1 0 
HXTR 320 
HXTR 3 3 0 
HXTR 3 4 0 
HXIR 350 
HXTB 3 6 0 
BXTB 3 7 0 
HXTB 380 
HXTR 3 9 0 
HXTB 4 0 0 
RXTB 410 
BXTB 4 2 0 
RXTB 4 3 0 
HXtB 4 4 0 
RXTB 4 5 0 
HXXB 4 6 0 
BXTB 470 
HXTB 4B0 
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o i i o DO 4 1 9 0 J * I , H P 
I P ( P B ( I ) . G T . (PflR ( J ) • 1 . C) . O B . P E ( I ) . L T . ( P R B ( J ) - I . O ) ) GO TO 4 1 2 0 
H P ( I ) * H A H R ( J ) 
HP 1 < I | * H B 1 M J ) 
GO TO M O O 

1 1 2 0 I P ( P E ( I ) . G T . P R ? ( J ) ) GO TO 4 1 1 0 
I P ( J . L T . N 8 ) GD TO 1 1 9 0 
H B = H A 1 R ( J | 
S B - S A H R ( J ) 
H X = H X L P 
S I = S I L P 
GO TO 4 1 8 0 

4 1 1 0 I P ( J . EQ. 1 ) 3 0 TO 4 1 4 0 
HB*H M B ( J - 1 | 
S 9 = S A H R ( J - 1 | 
GO TO 4 1 7 0 

4 1 4 0 I P ( H B L P . E Q . 3 ) GO TO 4 1 S 0 
HB=H 8 L P 
SB=»SBLP 
GO TO 4 1 7 0 

4 I S O I F ( P E ( I ) . G T . P 1 L ) GO TO 4 1 6 0 
H « = H I L 
S B - S I L 
GO TO 4 1 7 0 

4 1 6 0 CALL P 1 2 B ( PE ( T ) , HBLP , S B L P , HI L . S I L , HE ( I ) , S B ) 
GO TO 4 1 9 5 

4 1 7 0 H X - B B B B ( J ) 
S X « S R H P ( J ) 

4 1 8 0 CALL P 1 2 A C ( P E ( I ) , H B , S B , H X . S X . H E ( I ) , S E ) 
GO TO 4 1 9 5 

4 1 9 0 C O N T I N O E 
4 1 9 5 HE 1 ( I ) " H E ( I ) 
4 2 0 0 C O N T I N U E 

RETORN 
END 

I N D E 
S U B R O U T I N E I N D E X ( I 1 # I 2 , N F L P , M R ) I N D E 1 0 
I M P L I C I T R E A L * 8 ( A - H , 0 - Z ) I N D B 2 0 0* S 0 B P B 9 G R A N POR C A L C U L A T I N G I N D I C E S POB L P T U R B I N E I N D E 3 0 0* I P E E D N A T E R HEATER HOHBBR I BOB 4 0 

c L H O Z S T O B E R E L O V A L P O I N T BOMBER I R D E 5 0 
c H P I B S T PEEOR ATBB H E A T E R PED PBOH L - P T O B B I N E I N D E 6 0 m 1 2 I R D E 7 0 
C J » ( I ) TOTAL « 0 . O F FN H E A T E B E X T R A C T I O B AND B O I S T O B B BEHOVAL I R D E 8 0 
c B X T B A C T I O N P O I N T S T H A T C O I N C I D E , T O AND I N C L O D I H S F N HEATER I N D E 9 0 
c E X T R A C T I O N P O I N T I N D E 1 0 0 
c L 1 ( I ) F I R S T B O I S T O R E REMOVAL E X T R A C T I O N P O I N T THAT F E E D S F B HTB • I ' I N D E 1 1 0 
c L 2 ( I ) L A S T H O I S T D R E REMOVAL E X T R A C T I O N P O I N T THAT F E E D S F N B T R • ! • I N D E 1 2 0 

HR NUMBER OP B O I S T O B E BEHOVAL S T A G E S I B L - P T O R B I N E I R D E 1 3 0 
c BB 1 2 - 1 X B D E 1 4 0 
c P E E X T R A C T I O N S T A G E P R E S S U R E I N D E I S O 
c I H I ( L ) H O I S T U B E BBMOVAL P O I N T ROHBER L O R A I R S T O F E E D H A T E B H E A T E R I N D E 1 6 0 

BOMBER I B B ( 1 4 I N D E 1 7 0 
c J I 1 Z H D E I S O 
c L L I I R D E 1 9 0 
c L L 2 I R D E 2 0 0 
c PAR M O I S T O I L REMOVAL S T A G E P B E S S D B E Z I D B 2 1 0 
c B F L P BOMBER O F F E E D B A T E B H E A T E R S F E D FROM L - P T O R B I N E I R D E 2 2 0 
e I F L 1 ( I ) « 1 ARD L 2 ( I ) * 0 , T R E E BO M O I S T U R E B E H O V A L E X T R A C T I O N I B D E 2 3 0 

HXTB 4 9 0 
HXTB 5 0 0 
HXTR 5 1 0 
HXTB 5 2 0 
HXTB 5 3 0 
HXTB 5 4 0 
HXTR 5 5 0 
HXTR 5 6 0 
HXTR 5 7 0 
HXTB 5 8 0 
HXTB 5 9 0 
HXTB 6 0 0 
HXTR 6 1 0 
HXIR 6 2 0 
HXTB 6 3 0 
HXTB 6 4 0 
HXTR 6 5 0 
HXTR 6 6 0 
HXTR 6 7 0 
HXTR 6 8 0 
HIT a 6 9 0 
HXTR 7 0 0 
HXTR 7 1 0 
HXTB 7 2 0 
HXTR 7 3 0 
HXTB 7 4 0 
HXTR 7 5 0 
HXTB 7 6 0 
HKTB 7 7 0 
HXTR 7 8 0 
HXTB 7 9 0 
HXTR 8 0 0 
HXTR 8 1 0 
HXTB 8 2 0 
HXTB 8 3 0 
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P O U T S PESO TO P I BEATS ft * I • 
C O M O R / R S I / P I ( 1 2 ) , P B R ( 5 ) 
CONNOR / I R / L 1 ( 1 3 ) , L 2 ( 1 3 ) , J 1 ( 1 3 ) . 1 8 1 ( 5 ) 
m i ( i ) « o 
I H I ( 2 ) - 0 
m i (3) *o 
I B R ( 4 ) « 0 
I N R ( 5 ) > 0 
J J 1 - 0 
L L 1 « 0 
LL 2 » 0 
I P ( R P L P . E Q . O ) GO TO 2 7 5 0 
N N - 1 2 - 1 
DO 2 7 4 0 I » I 1 , N N 
L L 1 » L L 2 » 1 
I F ( L L I . G T . H R ) GO TO 27 3 0 
DO 2 7 1 0 L - L L 1 . N R 
I F ( P F L R ( L ) . L T . ( P E ( I ) - I . O ) ) GO TO 27 3 0 
I H R ( L ) » I 
LI 2*1 
I P ( P N R ( L ) . L T . ( P E ( I ) • 1 . 0 ) . A N D . P B R ( L ) . G T . ( P E ( I ) -

2 7 1 0 CONTINUE 
GO TO 2 7 30 

2 7 2 0 J J 1 - J J H 1 
2 7 1 0 J 1 ( I ) » M I 

L I ( I ) - L L 1 
L2 ( I ) = LL2 

2 7 4 0 CONTINUE 
2 7 5 0 J 1 ( 1 2 ) = J J 1 

LI ( I 2 ) = L L 2 » 1 
L 2 ( I 2 ) =HR 
RETURN 
END 

1 . 0 ) ) GO TO 2 7 2 0 

I R O B 
IRDE 
I R D B 
I I O E 
I N D E 
I N D B 
I NOB 
INDB 
I N D E 
I IDE 
I N D E 
I N O E 
I S D E 
I N O E 
I N O E 
I N O E 
I N D E 
I N D E 
I N D E 
I N D E 
I N O E 
I R D E 
I N D E 
I N D E 
I N O E 
I N D E 
I N D E 
I N O E 
I N D Z 
I N D B 
I N O E 
I N D E 
I N D E 

2 4 0 
2 5 0 
260 
2 7 0 
280 
2 9 0 
3 0 0 
3 1 0 
3 2 0 
3 3 0 
3 4 0 
3 5 0 
3 6 0 
3 7 0 
180 
3 9 0 
4 0 0 
4 1 0 
4 2 0 
4 3 0 
4 4 0 
4 5 0 
4 6 0 
4 7 0 
4 8 0 
4 9 0 
5 0 0 
5 1 0 
5 2 0 
5 3 0 
5 4 0 
5 5 0 
5 6 0 

LAGS 
SUBROUTINE L A G R A N ( X , R , P , Z , N P O I N T , B O R D E R , I ) L A I R 10 
I D P L I C I T R E A L * 8 ( A - H , 0 - Z ) LASR 2 0 
DIHENSION T ( 3 0 ) , P ( 3 0 ) , P ( 3 0 ) , PNOFL ( 3 0 ) , P D E N O H ( 3 0 ) LAGR 3 0 
A D J U S T I N G NPOINT AND NOR DEB FOR USE IN DO LOOPS LA3R 4 0 
H P T I = N P O I N T - 1 • I LAGR 5 0 
NORDI • NORDER - 1 • I LAGR 6 0 
Z * 0 . 0 LASR 7 0 
DO 1 J = I , N P T I LASR 8 0 
PNUFL ( J ) * I - T ( J ) LAGR 9 0 

1 P ( J ) = 1 - 0 LASR 1 0 0 
DO 2 K » I , N P T I LASR 1 1 0 
DO 3 N = I , N O R D I LAGR 1 2 0 
I P (K - N) 2 0 , 2 0 , 1 0 LASR 1 3 0 

1 0 P ( K ) = P (K)*PNUN ( N ) / ( R ( K ) - T ( N) ) LASR 1 4 0 
GO TO 3 LAGR 1 5 0 

2 0 P ( K ) = P ( K ) * P N U H ( N M ) / ( T (K) - T ( N » 1 ) ) LASR 1 6 0 
3 CONTINUE LAGR 1 7 0 
2 Z * Z « P ( K ) * P ( K ) LAGS 1 8 0 

RRTORN LASR 1 9 9 
END LASR 2 0 0 
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PART 
SUBBOOTINE P U T PART 1 0 
I R P L I C I T R E A L * 8 ( A - B , 0 - Z | PART 2 0 
COHHON / G S / Q G S , H B G S , P B 6 S , A B G S , S B G S , V B G S , T B G S , P X G S , A X G S . S X G S , PART 3 0 

• T X G S . T I G S , R I G S , P D G S , H B G S , R I G S , N C G S , RGS PAST HO 
• , Q T , P T , T T , A T , H T PAST 5 0 

COHHOR / Z / T P H , S L O P E , Q T K E E P , P K E E P . Q G K E E P , P G K E E P , V G K E E P , G C K E E P , O O R E P A B T 6 0 
P I G 6 ( T P B ) * 8 . S D O - ( 0 . 9 D 0 ) / ( 1 . 2 D 0 - T P B ) PAST 7 0 
P P I R S T - P T * ( 1 > t > 0 * P I G 6 ( . 6 0 D 0 ) / 1 0 0 . D 0 ) PART 8 0 
H P I B S T - H T PART 9 0 
CALL P B O P P H ( A P I R S T , S P I R S T , f P I B S T , T P I R S T , H P I B S T . P P I B S T , H P I B S T ) PART 1 0 0 

• — — P I B S T GUESS OP PBGS PABT 1 1 0 
333*0 PABT 1 2 0 
P B G S * P P I B S T * T P B / . 6 D 0 PABT 1 3 0 
H B G S * H P I B S T PART 1 4 0 

6 1 0 CALL P B O P P H ( A B G S , S B G S , V B G S , T B G S , H B G S , P B G S , HBGS) PART 1 5 0 
TBHP*PBGS PABT 1 6 0 
P B G S * P P I B S T * ( T P R / . 6 D 0 ) • PABT 1 7 0 

• D S Q B T ( P B G S » V B G S ) / D S Q R T ( P P I R S T * V P I R S T ) PART 1 8 0 
J J J a J J J H PART 1 9 0 
I P ( D A B S ( P B G S - T E H P ) . L E . . 0 0 2 ) GO TO 6 1 1 PART 2 0 0 
I P ( < I J J . L T . 5 3 ) GO TO 6 1 0 PABT 2 1 0 

6 1 1 BETOBR PART 2 2 0 
BHD PART 2 3 0 

PRDB 
SOBBOUTIRE P B D R 0 P ( P X H P , P B L P , NRH) PR DH 1 0 
I H P L I C I T R E A L * < 3 ( A - H , 0 - Z ) PRDB 2 0 

SOBPROGBAN FOR INTERMEDIATE S I S T E R PRESSURE DROP PBDB 3 0 
(TABLE I I I , P . 1 6 , G E T - 6 0 2 0 ) PRDB 4 0 

C P I f PRESSURE AT INTERHEDIATE *ALVES PR OR 5 0 
c P S I SEPARATOR INLET PRESSURE PRDB 6 0 
w P S I SEPAPATOR OUTLET PRESSOEE PRDR 7 0 
C PBLP L - P TOR BINE BOWL PRESSOBE PRDR 8 0 
C P P P T PEED POHP TORBINE BOWL PRESSORS PRDB 9 0 
w P H P H - P TURBINE EXHAUST P R E S S U R E PRDR 1 0 0 
c P I R H 1 INLET BBHBATEB NO. 1 PRESSURE PROS 1 1 0 
^ P I R H 2 INLET REHEATEB NO. 2 PRESSOBE PRDR 1 2 0 
c PXBH1 OOTLET REHEATER NO. 1 PRESSOPE PRDB 1 3 0 
c PXRH2 OOTLET BEHEATER NO. 2 PRESSOBE PRDR 1 4 0 

COHHON / R H 1 / P X R H 2 , P I R H 2 , P X R H 1 , P I B H 1 , P P P T PBDS 1 5 0 
COHRON / X S 1 / P S X , P S I PRDR 1 6 0 
DATA A / . 7 D 0 / PRDB 1 7 0 
DATA B 1 / 1 . 9 D 0 / , B 2 / 1 . 1 D 0 / , B 3 / 1 . 1 D 0 / PRDB 1 8 0 
DATA C 2 / 1 . 8 D 0 / , C 3 / 1 . 3 0 0 / PBOB 1 9 0 
C*TA D 3 / 1 . 5 D 0 / , E / 1 . 1 D 0 / , P / 3 . 3 D 0 / PBDS 2 0 0 

ROt STORE SEPASATOP PR OB 2 1 0 
P I T * P B L P / ( 1 . - P / 1 0 0 . ) PBDB 2 2 0 
I P ( N B H . N E . 0 ) GOTO 4 0 PRDB 2 3 0 

c ROtSTORE SEPARATOR, H0 BEHEATEB PBDB 2 4 0 
P S X * P I T / ( 1 . - E / 1 9 0 . ) PRDB 2 5 0 
P P P T * ( 1 5 . * P B L P - 2 . » P S X f / 1 3 . PRDB 2 6 0 
P S I * P S X / ( 1 . - B 1 / 1 0 0 . ) PRDB 2 7 0 
P I H P * P S I / ( 1 . - A / 1 0 0 . ) PBDR 2 8 0 
BBZURN PBDR 2 9 0 

4 0 I P ( N R H . G T . 1) GOTO50 PRDB 3 0 0 
c HOtSTOBE SEPARATOR, 1 - S T A G E EEHEATER PBDR 3 1 0 

P X R H 1 = P I T / ( 1 . - E / 1 0 0 . ) PBDR 3 2 0 
P P P T * ( 1 5 . • P B L P " 2 . * P X B B 1 ) / 1 3 . PBOB 3 3 0 
P I B B 1 * P X R H 1 / ( 1 . - C 2 / 1 0 0 . | PHDB 3 4 0 
P S X * P I B H 1 PBDR 3 5 0 
P S I * P S X / f 1 . - B 2 / 1 0 0 . ) PRDB 3 6 0 
P I R P = P S I / ( 1 . - A / 1 0 0 . ) PRDB 3 7 0 
RETURN PBDR 3 8 0 
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HOtSTORE SEPARATOR, 2 - S I » ' ; H RBHFATRR 
SO P * B H 2 * P I V / C 1 . - R / 1 ! J 0 . ) 

P P P T * ( 1 5 . * P R L P - 2 . * P I ' H 2 1 / I 1 . 
PI R H 2 » P I R H 2 / ( 1 . - D l / 1 0 0 . 1 
P * R H 1 » P I R H 2 
P t P H 1 » P « R H l / ( 1 . - C 1 / 1 0 0 . » 
P"? X* P I RH1 
P S I - P S I / ( 1 . - B l / 1 0 0 . ) 
P « H P » P S I / ( 1 . - A / 1 0 0 . 1 
FRT1R1 
ENP 

PP09 
raoR 
PRDB 
P 3 0 B 
PRDB 
PRDB 
PRDB 
PBDB 
?HDH 
PRDB 
PRO R 

19 3 
400 
4 1 0 
4 2 0 
UlO 
4 « 0 
4 5 0 
4 6 0 
U7 0 
4 8 0 
4 9 0 

SUBROUTINE P R O P H S ( P , T , V , FT,H, H, S) 
I M P L I C I T REAL*8 ( A - H . O - Z ) 
P » P H S ( H , S ) 
CALL P B O P P S ( A , H , T , V , H , P . S» 
BETORN 
E1D 

PSHS 
pans 
PBftS 2 0 
PBHS 3 0 
PRH S 
PRH S 
PBHS 

10 

4 0 
5 0 
60 

SUBROUTINE P B O P P H ( A . S , » . T , H . P , H ) 
I M P L I C I T B E A L * 8 ( A - H , 0 - Z ) 
DATA T C / 7 0 5 . 4 7 D O / , P C A / 3 2 0 8 . 2 3 4 7 5 9 0 0 / 
S * S S S I S S ( P , H , T , V , X I 
A* 1 . D O - I 
I P ( ( P . G E . P C A J . O R . ( T . G E . T C H GO TO 1 
I P ( S . S T . S G P ( P ) ) H = 1 
I P ( S . E 0 « S G P ( P) | 8 = 2 
I P ( S . L T . S G P ( P ) 1 H* 1 
BETOBB . 
CONTINUE 
M=3 
RETORN 
BHD 

PRPH 
PBPK 
pap h 
PBPH 
PBPH 
PBPH 
PBPH 
PBPH 
PRPH 
PRPH 
PBPH 
PBPH 
PBPH 
PBPH 
PBPH 

10 
20 
3 0 
4 0 
5 0 
60 
7 0 
80 
9 0 

100 
110 
120 
1 3 0 
1 4 0 

REVISION 1 0 - 2 0 - 7 7 
SUBBOUTINE P R O P P S ( A , H , T , V , H , P . S ) 
I M P L I C I T R E A L * 8 ( A - H , 0 - X ) 
H * B S S I S S ( P . S . T . P , X ) 
DATA T C / 7 0 5 . 4 7 D 0 / , P C A / 3 2 0 8 . 2 3 4 7 5 9 0 0 / 
A * 1 . DO-X 
I P ( ( P . G B . P C A > . O B . ( T . G E . T Q 1 GO TO 1 
I P ( 3 « G T . S G P ( P ) ) B » 3 
I P ( S . E O . S G P ( P > ) 
I P ( S . L T . S G P ( P ) ) 
RETURN 
CORTIBOE 
H * 3 
RBTURN 
BED 

8*2 
B « 1 

P B P S 
P B P S 
P B P S 
P B P S 
P R P S 
P R P S 
P R P S 
P R P S 
P B P S 
P B P S 
P B P S 1 0 0 
P B P S 1 1 0 
P B P S 1 2 0 
P I P S 1 3 0 
P R P S 1 4 0 
P I P S 1 5 0 

10 
20 
3 0 
4 0 
SO 
6 0 
7 0 
80 
9 0 



87 

S U B R O U T I N E R A ? E t l N ( A , B , t, Z, I , J) 
I M P L I C I T RElkL*'' ( A - H , D - Z ) 
DIM E N S I 3 N » ( i r j , B ( 5 j 
INUM - 0 . 0 
Zt>ENO« = 3 . J 
1 1 * 1 * 2 
J 1 * J • 1 
DO 1 N = 1 , I 
ZNUM = ZNUB*X 
znom = ZNUM • A ( I 1 - N | 
t t n f l = ZNU* M • M n 
DO 2 « I « 1 , J 
Z O t N O B X ZDENOMM 
ZDENOM = ZDEIOH • B ( J I - B ) 
Z 9 E N 0 H » ZDENOM»X • 1 . 

z = ZNon/eDENon 
RETURN 
END 

H I T 
RATE 
BAT F 
R A T F 
RAT F 
RATF 
RAT F 
RATE 
BATF 
RATF 
RATF 
RATP 1 1 0 
RAT P 1 2 3 
RATP 1 3 0 
RATP 1 4 0 
RATF I S O 
R A I P 1 6 0 
RATP 1 7 0 
RATP 1 8 0 

10 
20 
13 
4 0 
SO 
60 
7 0 
80 
9 0 

100 

RRHE 
S U B R O U T I N E R E H E A T ( H E , P E , H T , P T ) REHE 1 0 
I M P L I C I T R E A L * 8 ( A - H ( 0 - Z ) REHE 2 0 

SUBPROGRAM FOR REHEATEP PARAMETERS REHE 3 0 
COHHON / R H 1 / P X R H 2 , P I R H 2 , P X R H 1 , P I R H 1 , P P P T HEHE 4 0 
COMMON / R H 2 / Q P H 1 , H C R H 1 , Q R H 2 , H C R H 2 # N R H , N D R H 1 , N D R H 2 REHE 5 0 
COMHON / R H 3 / T T D R H 1 , TTDF H 2 » H R H 1 . H R H 2 , P C R H 1 , T C R H 1 , P C R H 2 , T C R H 2 , T X H H 1 , R E H E 6 0 

1 H X S H 1 , ? X R H 2 , H I R H 2 , H I R H 2 , H I R H 1 , Q R H R » H E 7 0 
DATA I N / 6 / REHE 7 5 

1 ST S T A G E REHE 8 0 
I P f N R H . E Q . 1» G 3 T 3 1 1 0 REHE 9 0 
H R H 1 = H E REHE 1 0 0 
P C R H 1 = P E * ( 1 . D O - . 0 3 D 3 » * ( 1 . D O - . 0 0 7 D O ) * ( 1 . D O - . 0 0 8 D 0 1 REHE 1 1 0 
GOTO 1 2 0 REHE 1 2 0 

1 1 0 R R H 1 * H T REHE 1 3 0 
PCRH1 = P T » ( 1 . D O - . O 0 7 D 0 ) * ( 1 . O 0 - . 0 0 8 D 0 ) BEHE 1 4 0 

1 2 0 T C R H 1 = T S L ( P C R H 1 | R E H E 1 5 0 
H C R H 1 - HPT (F C F H 1 J R E H S 1 6 0 
T X B H 1 = T C B H 1 - T T D R H 1 R E H E 1 7 0 
T I - T S L ( P X R H 1) R E H E 1 8 0 
I P ( T X R H 1 . G E . T 1 ) G 0 T 0 1 2 2 B E H E 1 9 0 
T X R H 1 = T 1 REHE 2 0 0 
T T D R H 1 * T X R H 1 - T C R H 1 REHE 2 1 0 
« R I T B ( I N , 1 2 1 ) T T D R H 1 R E H E 2 2 0 

1 2 1 F O R H A T ( • 0 * , T 1 0 , * T H E B E I S A DATA ERROR I H S U B R O U T I N E R E H E A T . * / HEHE 2 3 0 
I T 1 0 , * R E H E A T E R T E R M I N A L T E M P E R A T U R E D I F F E R E N C E HAS BEEN CHANGED T O * R E H E 2 4 0 
2 . P 1 0 . 2 ) R E H E 2 5 0 

1 2 2 H X R H 1 - H P S ( P X 8 H 1 , S P T D ( P X R H 1 , T X R H 1 ) ) R E H E 2 6 0 
XF ( R R H . E Q . 1) G O T S 1 3 0 R E H E 2 7 0 

2NO S T A G E B E H E 2 8 0 
H R H 2 - H T RBHE 2 9 0 
P C R H 2 * P T * ( 1 . D O - . 0 0 7 D 0 ) • ( 1 . D 0 - . 0 0 8 D 0 ) B E H E 3 0 0 
T C R H 2 - T S L I P C R H 2 ) R B H E 3 1 0 
H C B H 2 - R F T ( T C B R 2 ) R E H E 3 2 0 
T I R H 2 » T C R H 2 - T T D R H 2 R E H E 3 3 0 
T 2 * T S L ( P X R H 2 ) R E H E 3 4 0 
I F ( T X B H 2 . G B L T 2 ) 8 0 T 0 1 2 4 R E H E 3 5 0 
T X R R 2 - T 2 B E H E 3 6 0 
T T D R B 2 * T X R H 2 ~ T C R H 2 R E H B 3 7 0 
« R X T B ( I B , 1 2 1 ) T T D R R 2 BEHE 3 8 0 

1 2 4 H X F H 2 * H P 3 ( P X R H 2 , S P T D ( P X B H2 » T X B H 2 ) ) R E H B 3 9 0 
H I B H 2 * H X B H 1 B E H E 4 0 0 

1 3 0 R E T O R R B E H E 4 1 0 
END B E H E 4 2 0 
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PF3IJ 
SI B ROUTT ME RESULT(V»RS) SISU 10 
IMPLICIT PEAL»8(A-H,0-T) RESTJ 20 

THIS SUBPROGRAM PRIHTS THE CALCULATED PE3ULTS RH3 n 30 
COMMON /BLCK/ABBHP <S» , AH AMR(S) ,THR (6) ,MP,IDUB BRSU « 0 

* ,3BLP,PBLP,TBLP, A 1BLP,HBLP.SBLP,QXLP,PXLP, TXLP.A** LP, HESFJ 50 
• HI LP,SXLP,UE EPLP PES') 60 
• , CBTS (1 , TC,TPP,TR,HB,URATE,«C, MIL, H",L,0BU,0FP, BCSRJ 70 
* DP,HGEN,IIPRP ,HTRTN ,HTRTG ,CEP FN,CEFPG,PC BESU 80 
COMMON /PPT/QPPR,PBPPT,HRPPT,PXPPT,HIPPT,IPP? RES U 90 
COBB ON /P«H/HAEI,HAEO,QP,QP5 (20) ,HPS(20) ,HES(20) ,3HH(C,) ,HMP(S) , RES IJ 100 

•0B<5(«I) , HNS (5) ,30 (12) , OF ( 12) , OE (12) ,QCB,HCR ,0RO,QC, II LP, I BESU 110 
COHHON /GS/QGS,HBGS,PBR,S, ABGS, SBG S, VBGS,TBG S,PX'IS , AXGS.SXJS, BES'L 120 

•VXGS.TXGS, HXR.S.PDGS, MB? S, HXGS.NC.S, NGS RESU 130 
• ,QT,PT,TT, AT,HT RESU 140 
COHHON /HP/Q BHP,PBHP,T RHP, AMBHP,HP HP,SBHP,OXHP,TIHP,ABXH P,HX HP, BESU 150 

•SXHPT UEEPHP R2SU 160 
COHHON /H*1/PB(12| ,PHR (5) R5SU 170 
CON HON /HX2/HE(12) , HEL (1 2) , H AN P (5) , HBN B (5) ,SAHR(5) ,SRMR (5) , PCND(S) RESU 180 
COHHON /IN/L1(11),L2(11) ,>11(13), IHR(5) RESU 190 
COMMON /LEAK/QLK1,HLK1,0LK2,HLK2,0LKL,HLK3,GLK4,HLK'«,QLK5,HLKS, RESU 200 

•QlKS,HLK6,OLR7,HLK7, QLK3,HLK B,QLK9, HLIC9, OLK 1 0 ,HLK 1 0,LK,LK1,LK3, BESU 210 
*LK5,LK7,I.X9 RESU 220 
COMMON /PART/H3(12),HI(12) ,QAE,HC,HFP,DHP,TI (12) ,TD(12),7DCA (12) , RESU 230 

•HD(12),PLA,PLB.RD(12| , NDC(12), IP.NP RESU 240 
COHHON /PAR2/PSH(12) ,TSH(12) ,TO(12),TTD<12),PXHP,PXI? RESU 250 
COHHON /8HL/PXRH2,PIRH2,PIRH1,PIBH1,PFPT BESU 260 
COHHON /RH2'QRH1,HCRH1,QRB2,HCRH2,NRH,NDRH 1.NDRH2 RESU 270 
COHHON /RHL'TTDB H1 .TTDBH 2, HRH1 ,H FH 2, PCRH 1, TCR HI, PC8H2, TC RH2 , TXBH 1, RES II 280 

*HXRH1,TXRH2,HXRH2,HIBH2,HIRH1,ORH RESU 290 
COHHON /SSR/QSPB,QRC,QSSP,HSSR,PSS?,QPNH,QSS8N0,HSSBHU RESU 300 
COHHON /XSI/PSI.PSI PESU 310 
COMMON /X52/HPSX,3HR R3SU 320 
COFLFLON /XS3/QSI,HSI,TSX,QSX,HSI,AHSX,EMS,HS RESU 330 
COHHON N F TPR, SLOPE, QTKESP, PKEE F, OGKEEP, PGR EEP, VGKEEP.SCKEEP.DUMBRESU 340 
DATA CPSI/2. 0 360 223UD0/ RESU 350 
NPAGE=1 RESU 360 
PRINT 100, (CHTS(K) ,K*1,18) ,VERS, NPAGE RESU 370 

100 FORM AT (« 1',T 10,1 BAU/ RESU 380 
•* ',T10,•STEAH TURBINE CTCLE HEAT BALANCE'/ RESU 390 
•• ' ,T10,'ORCENT, VERSION *,A8/ RESU 400 
•«0',T10,'CALCULATED RESULTS, PAGE',13////) RESU 410 
PRINT 110,HTRTNTCEPFN, HTRTG,CEFFG,UGEN BESU 420 

110 FORMAT CO',T10,'TABLE I OVERALL PERFORMANCE'/ BESU 430 
• 'O'.TIO.'NET TURBINE CTCLE HEAT RATE, BTU/RN-HB',T60,F8. 0/ RESU 440 
*• ',T10,'RET TURBINE CYCLE BFFICIENCT, PER CENT*,T60,F10.2/ BBSO 450 
*«0',T10,'GR)SS TURBINE CTCLE HEAT RATE, BTU/KH-HR',T60,F8.0/ RESU 460 
•• ',T10,'GROSS TURBINE CTCLE EFFICIENCY, PER CENT',T60,F10. 2/ RESU 470 
•*0',T10,'GENERATOR OUTPUT, HNE',T60,F11.3) BBSU 480 
IF(IFPT.E9.3)GOTOL12 BBSU 490 
NGSRGEN*RPRP*0.001D0 BESU 500 
PRINT 111,RFHP,RG BBSO 510 

111 FORMAT ('0* ,T10,'PO*EB RBQUIRBO BY TORBINE-OB IVEN FH POHP, HW ' , BESU 520 
•T60,-3PP11.3/ BESO 530 

'.T10,'GENERATOR OUTPUT PLUS FN PONP PORER, BR*,T60,0PF11.3) RESU 540 
GOT0114 RESU 550 

1 1 2 H G * V G E N - R P V P * 0 . 0 0 1 DO RESU S 6 0 
» R I N T 1 1 3 , N F R P , R G RESU 5 7 0 

1 1 3 F 3 R M A T C 0 ' , T 1 0 , * P 3 R E R R E Q U I R E D BT R O T O R - D R I V E R FR P O R P , R R * , RBSU 5 8 0 
• T 6 0 . - 3 P P 1 1 . 3 / BESU S 9 0 
• • ' , T 1 0 , ' G E N E R A T O R OUTPUT H I R O S FR POMP P O R E R , H N E ' , T 6 0 , O P F L 1 . 3 ) RBSU 6 0 0 

1 1 4 P B I R T 1 1 5 , B B L , R G L BESU 6 1 0 
1 1 5 F 0 B R A T ( * 0 * , T 1 0 , * B E C B A R I C A L L O S S E S , R H ' , T 6 0 , F 8 . 0 / BBSO 6 2 0 

• • ' , T 1 0 , ' G B R B B A T O R L O S S E S , R H * , T 6 0 , F 8 . 0 ) BESU 6 3 0 
N P A G E S R P A G B * 1 BBSO 6 4 0 
P R I B T 1 0 0 * ( C N T S ( K ) , K = 1 , 1 8 ) , V E B S , NPAGE BESO 6 5 0 
P B I N T 1 2 0 RESO 6 6 0 

1 2 0 F O R M A T ( * 0 « , T 1 0 , ' T A B L E I I T O R B I R B B I P A B S X O R L I R E ' / RBSU 6 7 0 
• • 0 * , T 5 0 T * S T B A H FLOR P R B S S U B B T B B P E B A T U B E H O I S T U R E BHTHRBSO 6 8 0 
• A L P T E N T R O P Y * / RBSU 6 9 0 
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* , T 5 0 , ' L B / H B P S I A P PE3 CENT BTOBESO 7 0 0 
• / L 8 B T O / L B - P ' I BSSO 7 1 0 

P B I N T 1 3 0 , Q T , P T , T t , » T , H T , RESO 7 2 0 
• QT 5 , P B G S , T B 3 S , A B G S , H I 3 S , S 3 J S , RESU 7 1 0 
• 0 3 S . P I G S . T I 5 S , A X G S . H X G S . S X S S BESO 7 « 0 

1 1 0 POOS AT ( * 3 • , T 1 1 , ' T O F P I N E T H R O T T L E ' , BESO 7 5 0 
• T 5 0 , P 1 0 . 0 , P 1 2 . 1 , P 1 2 . 1 . P 1 4 . 2 . P 1 2 . 1 / RESO 7 6 0 
• • * , T 1 0 , ' G O V E R N I N 3 STAGE B O H L ' , B5SO 7 7 0 
• T 5 0 , P 1 0 . 3 , P 1 2 . 1 . P 1 2 . 1 . 2 P P 1 4 . 2 , OP P i 2 . 1 , P 1 2 . 4 / BESO 7 8 0 

' , T 1 0 , ' G O V ERNING STAG? S H E L L * . BESO 7 9 0 
S T S 0 . P 1 C . 0 . P 1 2 . 1 , P 1 2 . 1 , 2 P F 1 4 . 2 , 0 P P 1 2 . 1 , P 1 2 . 4 » BESO b o o 

V R I T E ( 6 , 1 4 0 ) QXHP, PX H P . T I H P , A<1 XHP, H X H P . S X H P , RESO 8 1 0 
2 P X H P , n E E P H P RESO 8 2 0 

140 PO P.l A ? ( ' • , T 10 , • HP S E C T I O N E LE P ' , R2SH 8 3 0 
• T 5 0 . P 1 0 . 0 . P 1 2 . 1 . P 1 2 . 1 . 2 P P 1 4 . 2 , 0 P P 1 2 . 1 . P 1 2 . 4 / RESO 8 4 3 
• ' ' , T 1 0 , ' H P S E C T I O R ' I E E P ' , HESO 8 5 0 
• T 6 0 , P 1 2 . 1 , T 9 « , P 1 2 . 1) RSSO 8 6 0 

1 1 9 I P ( H S . E Q . 3 J G 0 T 0 1 S 1 RESO 8 7 0 
P R I S T 1 5 0 , Q S Z , P S I , H S I . RESO 8 8 0 

• Q S X , P S I , T S X , A H S X . H S X RSSU 8 9 0 
1 5 0 PORHAT ( ' • , T 1 0 , • E X T E B R A L H O I S T O B E SEPABATOB I N L E T ' , BESO 9 0 0 

• T 5 0 , P 1 0 . 0 . P 1 2 . 1 . T 9 8 . P 1 2 . 1 / RESO 9 1 0 
• • ' , T 1 0 , ' E X T E R N A L MOISTURE SEPABATOB O U T L E T ' , RSSO 9 2 0 
• T 5 0 , P 1 0 . 0 , P 1 2 . 1 . P 1 2 . 1 . 2 P P 1 4 . 2 , 0 P P 1 2 . 1) BESO 9 3 0 

1 5 1 C O N T I N O B BESO 9 4 0 
160 I P ( N R H . E Q . O ) GOTO 1 8 1 RESO 9 5 0 

P R I N T 1 7 0 , Q R H , P I B H 1 , H I R H 1 , BESO 9 6 0 
• Q R H . P X R H 1 , T X R H 1 , H X R H 1 RESO 9 7 0 

1 7 0 FORMAT ( ' « , T 1 0 , ' 1 S T STAGE REHBATEP I N L E T ' , BESO 9 8 0 
• T 5 0 , P 1 0 . 3 , P 1 2 . 1 , T 9 8 , F 1 2 . 1 / BESO 9 9 0 
• * ' , T 1 0 , ' 1 S T STAGE REHEATEB O U T L E T ' , B E S 0 1 0 0 0 
• T 5 0 , P 1 0 . 0 , P 1 2 . 1 . F 1 2 . 1 , T 9 8 , P 1 2 . 1 ) RESO 1 0 1 0 

I P ( B R H . L T . 2 ) G O T 0 1 8 1 RESO 1 0 2 0 
P B I N T 1 8 0 , Q B H , P I R H 2 , H I B H 2 , R E S 0 1 0 3 0 

• Q R H , P X R H 2 , T X B H 2 , H X B R 2 R E S 0 1 0 4 0 
1 1 0 FOBH AT (* ' , R I O , ' 2 N O S T A G E B E H E A T E B I N L E T ' , R E S 0 1 0 5 0 

• T 5 0 , P I 0 . 0 , P I 2 . 1 , T ? 8 , P 1 2 . 1 / R E S 0 1 0 6 0 
• ' ' , T 1 0 , ' 2ND S T A G E R B H E A T E R O O T L E T * , B E S 0 1 0 7 0 
* T 5 0 , P 1 0 . 0 , P I 2 . 1 , P I 2 . 1 , T 9 8 , P I 2 . 1) B B S 0 1 0 8 0 

1 9 1 C O N T I N U E R E S 0 1 0 9 0 
P R I N T 2 0 0 , Q B L P , P B L P , T B L P , A H B L P , H B L P , S B L P B E S O I I O O 

2 3 0 FORMAT (* ' , R I O , * L P S F C T I O N B O W L ' , R E S 0 1 1 1 0 
• T 5 0 , P 1 0 . 0 . F 1 2 . 1 . F 1 2 . I , 2 P F 1 4 . 2 , 0 P P 1 2 . 1 . P 1 2 . 4) B B S 0 1 1 2 0 

I P ( H R . E Q . 0 ) S O T O 2 3 0 B B S 0 1 1 3 0 
D O 2 2 0 L* 1 , MB B B S 0 1 1 4 0 
P B I N T 2 1 0 , L , P R B ( L ) , TMR ( L ) , AMBM R ( L ) , H B H R ( L ) , S B H R ( L ) , R E S 0 1 1 5 0 

• L , P H R ( L » , T H B ( L ) , ABAHB ( L ) , H A B B ( L ) , S A H B ( L ) R E S O 1 1 6 0 
2 1 0 F O R M A T ( ' ' , T 1 0 , ' B B P 0 B E H O I S T O R E REMOVAL B O . ' , 1 2 , R E S 0 1 1 7 0 

1 T 6 0 , F 1 2 . 1 , P I 2 . 1 , 2 P P 1 4 . 2 , O P F 1 2 . 1 . F 1 2 . 4 / R B S 0 1 1 8 0 
2 ' * , T 1 0 , * A F T E R B O I S T O B E B E B O V A L B O . * , 1 2 , R E S 0 1 1 9 0 
! T 6 0 , F 1 2 . 1 . P 1 2 . 1 , 2 P F 1 4 . 2 , O P P 1 2 . 1 , F 1 2 . 4 ) R E S 0 1 2 0 0 

2 2 0 C 9 R T I R Q E R E S 0 1 2 1 0 
2 3 0 P B I B T 2 4 0 , Q X L P , P X L P , T X L P , A H X L P , H X L P , S X L P , B E S 0 1 2 2 0 

1 P X L P , O B B P L P B B S 0 1 2 3 0 
2 4 0 PORN AT (* « , T 1 0 , * L P S E C T I O N B L E P * . B E S O 1 2 4 0 

1 T 5 0 , P 1 0 . 0 , P 1 6 . 5 , F 8 . 1 , 2 P F 1 4 . 2 , 0 P P 1 2 . 1 , F 1 2 . 4 / B E S 0 1 2 5 0 
I * « , T 1 0 , * L P S E C T I O R D E E P * . B E S 0 1 2 6 0 
1 T 6 0 , P 1 6 . 5 , T 9 8 , P 1 2 . 11 B E S 0 1 2 7 0 

N P A 6 B - N P A G E O R E S O 1 2 8 0 
P R I R T 1 0 0 , ( C R T S ( R ) , R * 1 , 1 8 | , V E R S , MP AGE R E S 0 1 2 9 0 
I F ( Q & E . G T . 1 . 0 ) G 0 W 2 6 0 R E S 0 1 3 0 0 
P R I R T 2 5 0 R E S O 1 3 1 0 

2 5 0 FORMAT ( * 3 * , T 1 0 , ' T A B L E I I I T R E B E I S RO S T E A H J E T A I R E J E C T O R * ! R E S O 1 3 2 0 
G O T O 2 7 5 B E S 0 1 3 3 0 

2 6 0 P R I R T 2 7 0 , Q A B , H A B I , H A B O B B S 0 1 3 4 0 
2 7 0 F O R M A T ( * 0 * , R 1 0 , ' T A B L E I I I S T E A H J E T A I B E J E C T O R * / B Z S 0 1 3 5 0 

1 * 0 * , T 1 0 , * S T B A H P L O V , L B / H B * , T 4 0 , F 1 0 . 0 / B E S 0 1 3 6 0 
2 * * , T 1 0 , * STEAM B B T H A L P T I R , B T O / L B * , T 4 0 , P 1 1 . 1 / B E S 0 1 3 7 0 
3 * * , T 1 0 , * S T E A H E B T H A L P T O B T , B I O / L B * , T 4 0 , P 1 1 . 1 ) R E S 0 1 3 8 0 

2 7 5 C O B T I H O B R E S 0 1 3 9 0 
I P (R S . G T . 0 ) 3 0 T 0 2 9 0 B E S D 1 4 0 0 
P R I R T 2 8 0 B B S 0 1 4 1 0 
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2 1 0 FORM A? ( ' 0 * , T 1 0 , ' T A B L B I f THERE I S BO EXTERN AL I D I S T ' l a S SEPAPATO 
1» 
GOTOISO 

2 9 0 IP(HS.LE . N P ) GOTO 310 
PRINT 300 

1 3 0 FORMAT ( ' 0 « , T 1 0 , ' T A B L E TV EXTERNAL MOISTURE SEPARATOR D R A I N S TO 
1 1 D EN S E R ' I 

GOTO 110 
1 1 0 P R I N T 123,115 
3 2 0 P 3 R H A T < ' 0 ' , T 1 0 , ' T A B L E I t EXTERNAL B O I S T U B E SEPARATOR DRAINS TO 

1 HEATER NO. ' , I 2 | 
1 1 0 P R I N T 3 « 3 , Q N R , P S X , r S X , H F S X 
1 4 0 F O R H A T I ' O ' , T 1 0 , ' D R A I N F L O S , L B / H B ' , T 3 1 , F 1 0 . 0 / 

1 ' ' , T 1 0 , ' D B A I N PRESSURE, P S I A ' , T 3 1 , F 1 1 . 1 / 
2 " ' , T 1 0 , ' D R A I N TEHPERATH RE, F ' , T 3 3 , F 1 1 . 1 / 
3 ' * , T 1 0 , 1 D R A I N E N T H A L P T , B T O / L B ' , T 3 ) , F 1 1 . 1 ) 

3 5 0 CONTINUE 
I F ( N R H . G T . 0 ) G O T O 170 
I F ( N R H . E Q . 0 » GOTO 3 5 9 
P R I N T 358 

1 5 8 FORMAT ( ' 0 ' , T 1 0 , ' T A B L B V EXTERNAL REHEATER, SEE TABLE I I ' ) 
GOTO400 

3 5 9 P R I H T 360 
3 6 0 FORMAT ( ' 0 * , T 1 0 , ' T A B L E V THERE I S NO R E H E A T E R ' ) 

GOTO400 
3 7 0 P R I H T 3 8 0 , R D R H 1 , Q R H 1 , H R H 1 , P C P H 1 , T C R H 1 , H C R H 1 
3 9 0 FORHAT ( ' 0 ' , I 1 0 , ' T A B L E » L l f E STEAH B E H E A T E R ' / 

1 * 0 ' , T 1 0 , ' 1 ST STAGE D R A I N S TO PH HEATER N O . ' , 1 2 / 
2 • ' , T 1 0 , ' 1 S T STAGE STEAH P L O H , L B / H R * , T 4 3 , P 1 0 . 0 / 
1 * ' , T 1 0 , ' 1 S T STAGE STEAH E N T H A L P T , B T U / L B * , T 4 3 , P 1 1 . 1 / 
» • ' , T 1 0 ( ' 1ST STAGE PRESSURE, P S I A ' , T 4 1 , P 1 1 . 1 / 
5 • * , T 1 0 , ' 1 S T STAGE D R A I N T E H P E R A T O R E , P * , T 4 3 , P I 1 . 1 / 
» * ' , T 1 0 , ' 1 S T STAGE D R A I N E N T H A L P T , B T U / L B ' , T 4 3 , P 1 1 . 1 ) 

I P ( N R H . E t ) . 1) GOTO400 
P R I N T 3 9 0 , H D R H 2 , Q R H 2 , H R H 2 , P C R H 2 , TCRH2 .HCRH2 

3 9 0 FOBHAT | ' 3 ' . T 1 0 , ' 2 N D S T A G E D R A I N S TO FN HBATEB N O . ' , 1 2 / 
1 * ' , T 1 0 , ' 2ND STAGE STEAH P L O N , L B / H R ' , T 4 3 , P 1 0 . 0 / 
2 * * , T 1 0 , ' 2 H D STAGE STEAH E N T H A L P T , B T U / L B ' , T 4 3 , P 1 1 . 1 / 
J * ' , T 1 Q , ' 2 H D STAGE PRESSURE, P S I A * , T 4 3 , F 1 1 . 1 / 
4 * * , T 1 0 , ' 2 H D STAGE D R A I N TEMPERATURE, P* , T 4 3 , P I 1 . 1 / 
5 * * , T 1 0 , • 2 N D STAGE DBAIR E N T H A L P T , B T U / L B ' , T 4 3 , P 1 1 . 1 ) 

4 0 0 CONTINUE 
I F < R R . G T . 0 ) G 0 T 0 4 2 0 
PRZRT 410 

4 1 0 FOBHAT ( ' 0 * , T 1 0 , ' T A B L E V I T H E B E ABE HO H O I S T O R E REMOVAL S T A G E S ' ) 
6 0 T 0 4 4 0 

4 2 0 P B Z N T 4 2 8 
4 2 8 F O R H A T ( ' 0 * , T 1 0 , ' T A B L E V I H O I S T U B E REHOVAL S T A G E S ' ) 

P B I B T 4 2 9 , ( L , L = > 1 , H R | 
4 2 9 F O R H A T F ' 0 * , T 1 0 , ' R O I S T O B E REHOVAL STAGB R O . • , T 3 6 , 5 ( 1 0 X , 1 2 , 2 X ) ) 

P R Z H T 4 3 0 , ( I H B ( L ) , L " 1 , HR) 
4 3 0 P O R H A T F ' , T 1 0 , ' D R A I N S T O FN HEATER NO. • , T 3 6 , 5 < 1 0 X , I 2 , 2 X ) ) 

P B Z B T 4 3 1 , ( P H R ( L ) , L ' 1 , M R ) 
4 3 1 FORHAT (* ' , H O , ' S T A G E P R E S S O R S , P S I A ' , T 3 6 , 5 ( 8 X , P 6 . 1) ) 

P R I N T 4 3 2 , ( T R R ( L ) , L * 1 , H I ) 
4 3 2 P O R R A T F ' , T 1 0 , ' T E H P E R A T O R E , F ' , T 3 6 . 5 ( 8 X . P 6 . 1 ) ) 

P B Z B T 4 3 3 , ( Q H P ( L ) , L * 1 , H R ) 
4 3 3 F 9 B H A T ( » * , T 1 0 , * R A T E R R E B O V E D , L B / H R ' , T 3 6 , 5 ( 5 X , P 8 . 0 , I X ) ) 

P R I N T 4 3 4 , ( R H P ( L ) . L - 1 . M R ) 
4 3 4 FORHAT ( • * , T 1 0 , ' R A T E R E H T H A L P T , B T B / L B * , T 3 6 , 5 ( 8 X , F 6 . 1) ) 

P B X R T 4 3 5 , ( 3 B G ( L ) , L - 1 , H R ) 
4 3 5 P O R R A T F * ' , T 1 0 , ' S T B A H REFLOVED, L B / H B ' , T 3 6 , 5 ( 5 X , F 8 . 0 , I X ) ) 

P R Z R T 4 3 6 , ( H H G ( L ) , L * 1 , H R | 
4 3 6 F O R R A T C ' , T 1 0 , ' S T E A H E N T H A L P T , BTO/LB* . T 3 6 . 5 < 7 X , P 7 . 1) ) 
4 4 0 R P A G E * R P A 6 B » 1 

P R Z R T 1 0 0 , ( C R T S ( R ) 1 , 1 8 ) , V E R S , HP AGE 
I F ( B F . 6 T . 0 ) G O T O 4 6 0 
P R Z N T 4 5 0 

4 5 0 F O R H A T | ' 0 ' , T 1 0 , ' T A B L E V I I T U B E ARE RO PR H E A T E R S ' ) eotosoo 

P'BES U1420 
RHSU 1430 
BBS 01440 
B 2 5 0 1 4 5 0 
8 ' S O 1 4 6 0 

C ORE STJ1470 
R E S U 1 4 8 0 
R 2 S U 1 4 9 0 
RESU 1 5 0 0 

PHB3SU1510 
RES U 1 5 2 0 
RES 0 1 5 1 0 
R2SU 1 5 4 0 
RES U 1550 
S E 3 U 1 5 6 0 
R 2 S U 1 5 7 0 
R 3 S U 1 5 8 0 
RES U159 0 
B R S U 1 6 0 0 
RZSQ 1 6 1 0 
R E S U 1 6 2 0 
R Z S U 1 6 1 0 
RESU 1 6 4 0 
RESU1650 
RES U 1 6 6 0 
RESU 1 6 7 0 
R E S U 1 6 8 0 
R E S U 1 6 9 0 
RES 0 1 7 0 0 
RESU1710 
RES01720 
RESU 1730 
R E S U 1 7 4 0 
R E S U 1 7 5 0 
RESU 1760 
R E S U 1 7 7 0 
B E S U 1 7 8 0 
RESU 1 7 9 0 
RESU1800 
R E S 0 1 8 1 0 
RESU 18 2 0 
R E S U 1 8 3 0 
R E S U 1 8 4 0 
R E S U 1 8 5 0 
RESU1S60 
B E S U 1 8 7 0 
RES tf 1 8 8 0 
B E S U 1 8 9 0 
R E S U 1 9 0 0 
B E S 0 1 9 1 0 
B E S 0 1 9 2 0 
R E S 0 1 9 3 0 
BES 0 1 9 4 0 
B E S 0 1 9 5 0 
B S S 0 1 9 6 0 
B E S U 1 9 7 0 
B E S 0 1 9 8 0 
R E S 0 1 9 9 0 
BES 0 2 0 0 0 
B E S 0 2 0 1 0 
R E S 0 2 0 2 0 
B E S 0 2 0 3 0 
R E S D 2 0 4 0 
R E S 0 2 0 5 0 
B E S 0 2 0 6 0 
B B S 0 2 0 7 0 
R B S 0 2 0 8 0 
RES 0 2 0 9 0 
I B S 0 2 1 0 0 
B E S 0 2 1 1 0 
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•SO P R I N T 4 7 0 
4 7 0 POPN AT ( ' 0 ' ,T 10 , * T A B L E f i t PN H E A T E R S ' ) 

m - i 
N 2 * N P 
IP(NP. LE.6)G 0T04 85 
R2-6 

( I , I * N t , * 2 | 
,f10 ,*PI» HEATER NO.',T44,6I14) 

4 9 0 P R I N T 0 3 1 
4 9 1 PORN AT ( ' 0 

P R I N T 4 8 2 
4 8 2 P O R N A T ( • 

P R I N T 49 1 
»<13 P 3 R N A T ( ' 

P S I N T 4 8 4 
4 9 » PO RN AT (• 

P R I N T 4 8 5 
4 9 5 PORN A T ( ' 

P R U T 4 9 6 
4 8 6 PORH A T ( • 

P R I N T 4 * 7 
4 8 7 PORN AT ( • 

P R I N T 4 8 8 
4 9 8 PORN AT ( ' 

P R I N T 4 9 ? 
4 8 9 PORN AT ( • 

P R I N T 4 9 0 
4 9 0 P I R N AT { • 

P R I N T 4 9 1 
4 9 1 P O R N A T ( ' 

P R I N T 4 9 2 
4 9 2 PORN A T ( ' 

P R I N T 4 9 3 
4 9 3 P O R N A T C 

P R I N T 4 9 4 

< 3 P ( I » , I » N 1 , N2 ) 
, T 10 , ' P H PLOW. L 3 / H R ' , T 4 5 , 6 P 1 4 . 0 ) 
< T O ( I ) , I = N 1 , N 2 > 
, T 1 0 , • PW TEMPERATURE O U T . P» , T 4 6 , 6 P 1 4 . 1) 
( H 0 1 1 ) , I * N 1 , N 2 ) 
, T 1 3 , ' PN EN? HA LPT 00 T , B T U A 3 ' , T 4 6 , 6 P 1 4 . 1 ) 
( T I | I ) , I * N 1 , N2 ) 
, T 10 # ' PS TENPERATUSE I N , P ' , T 4 6 . 6 P 1 4 . 1) 
( H I ( I ) , I = N 1 , N ? ) 
, T 10 , ' FN ENTHALPY I N , B T U / L B ' , T 4 f i . 6 P I U . 1) 
( P E ( t ) , I » N 1 . N 2 ) 
, T 1 0 . ' EXTRACTION STAGE PRESSURE, P S IA ' . T 4 6 . 6 P 1 a . 1) 
( 3 E ( I ) , I * N 1 , » 2 ) 
, T 1 0 , • EXTRACTION STEAM F L O H , L B / H R • , T « 5 , 6 F t 4 . 0 ) 
( H E ( I ) . I * S 1 , N2) 
, T 1 0 , ' E X T R A C T I O N S T E A B E N T H A L P Y , B T W / L B • , 7>th, 6 F 1 4 . 1) 
(PSH ( I J , I = N t , N 2 > 
, T 1 0 , • S H E l L PFESSJPE, PSIA• . T46,6P 1 4 . 1 ) 
(TSH ( I ) , I = N 1 , N 2 ) 
, T 1 0 , • SHELL T E M P E R A T U R E , F* , T 4 6 , 6 F H i . 1) 
( 5 D ( 1 | . 1 = N 1 , N2) 
, T 1 0 , ' S H E L L D R A I N P L O H , L B / H H ' , T 4 5 , 6 P 1 « . 0 ) 
( T D ( I ( , I = N 1 , N 2 ) 
, T 1 0 , ' S H E L L D P A I N T E N P E P A T U R E , P • , T U 6 . 6 F 1 4 . 1 ) 
( H D ( I ) , I ' N 1 , N 2 ) 
, T 1 0 , » S H E L L D R A I N E N T H A L P Y , B T U / L B • , T « 6 , 6 P i 4 . 1) 490 PORNAT ( • 

I P ( N 2 . EQ. NP) GOT0500 
N 1 * 7 
N2 = NP 
G O T 0 4 9 0 

5 0 0 C O N T I N U E 
P C I = P C » C P S I 
P R I N T 5 1 0 , P C , P C I , Q C . T C , H C 

5 1 0 PORH A T ( ' 0 * , T 1 0 , ' T A B L E Y I I I C O N D E N S E R * / 
1 ' O ' . T I O , ' C O N D E N S E R P R E S S U R E , P S I A ' , T 4 J , 9 X , P 1 0 . 5 , 
I T 6 5 . , T 7 0 , P 1 0 . 2 , T 8 5 , * I N . H G A ' / 
3 * « , T 1 0 , ' C O N D E N S A T E P L O H , L B / H R » , T 4 1 , P 1 4 . 0 / 
4 • ' . T 1 0 , ' C O N D E N S A T E T E H P E R A T U R E , P « , T 4 1 , 9 1 , F 6 . 1 / 
} • » , T 1 0 , ' C O N D E N S A T E E N T H A L P Y , B T O / L B ' , T 4 1 , 9X , F 6 . 1) 

N P A G E = N P A G E » 1 
P R I N T 1 0 0 , ( C H T S ( K ) , K = 1 , 1 f l ) , VEB S , NPAGE 
P R I N T 5 1 1 

5 1 1 P 3 R B A T ( ' 0 ' , T 1 0 , ' T A B L E I X CONDENSATE AND FEEDHATEB ' ) 
I P ( Q C R . L T . 1 . ) G D T 0 5 1 9 
P R I N T 5 1 2 . Q C B . H C R 

5 1 2 POBH AT ( 
1 * 0 ' . T 1 0 , ' C O N D E N S A T E PLOH B Y - P A S S E D TO S T E A H GENERATOR, L B / H R * , 
2 T 7 0 . P 1 0 . 0 / 
3 * » . T 1 0 , ' C 3 1 D E N S A T E ENTHALPY B Y - P A S S E D TO STEAH GBNERATOB. B T U / L B 
4 , T 7 0 , 5 X , P 6 . 1 ) 

5 1 9 P B I N T 5 2 0 , Q P P , T P P , H P P , D H P , D P . Q R , T R . H B . Q H O 
5 2 0 POBHAT ( 

1 * 0 * . T 1 0 . ' P H PLOH TO PH P U H P , L B / H B ' , T 7 0 , P 1 0 . 0 / 
2 * * , T 1 0 , ' F H TEHPEBATURE TO PH POHP, F ' , T 7 0 , 5 X , F 6 . 1 / 
3 • * # T 1 0 , • FB ENTHALPY TO PH POHP, B T O / L B ' , T 7 0 . 5 X , P 6 . 1 / 
4 * T 1 0 . ' F R ENTHALPY R I S E ACROSS PH P U H P , B T U / L B ' , T 7 0 , 5X , P 6 . 1 / 
j » ' . T I O . ' P H PRESSURE I N C R E A S E ACROSS PH P U H P , P S I ' . T 7 0 . 4 X . P 6 . 0 / 
5 • 0 * . T 1 0 . • PB PLOD TO S T E A H GENERATOR, L B / B B • . X 7 0 . f 1 0 . 0 / 
7 • T I O . ' P H TEHPBRATORE TO STEAH G E N E R A T O R . P ' , T 7 0 . 5 * . P 6 . 1 / 
9 * ' . T I O . ' F B ENTHALPY TO STEAH GENERATOR, B T O / L B * , T 7 0 , S X , F 6 . 1 / 
9 * 0 ' , T 1 0 , ' H A K E - U P TO CONDENSER H O T H E L L . L B / H B • , T 7 0 , P1 0 . 0) 

P R I N T S 2 1 , Q B O , H T 

B E S 7 2 I 2 0 
R E S 0 2 1 3 0 
RES 0 2 0 
FES 0 2 1 5 0 
B E S 0 2 1 6 0 
B E S U 2 1 7 0 
B E S U 2 1 8 0 
RESU219 3 
R E S U 2 2 0 0 
R E S U 2 2 1 0 
R E S U 2 2 2 0 
R E S 0 2 2 3 0 
P.ES 0 2 2 4 3 
R E S 0 2 2 5 0 
R E S U 2 2 6 0 
R E S U 2 2 7 0 
H E S U 2 2 8 0 
R E S U 2 2 9 0 
RwSO 230 0 
SES U 2 3 1 0 
B E S U 2 3 2 0 
R S S O 2 3 3 0 
R E S U 2 3 4 0 
B E S U 2 3 5 0 
RES 0 2 3 6 0 
RES 0 2 3 7 0 
R E S 0 2 3 8 0 
R E S U 2 J 9 0 
R E S U 2 4 0 0 
R E 5 U 2 4 1 0 
R E S U 2 4 2 0 
R E S U 2 4 3 0 
RES 0 2 4 4 0 
RES I I 2 4 5 0 
RES 0 2 4 6 0 
RES 0 2 4 7 0 
RESO 2 4 6 0 
R E S U 2 4 9 0 
R S S 0 2 5 0 0 
RES0 2 5 1 0 
R E S 0 2 5 2 0 
R E S 0 2 5 3 0 
RES 0 2 5 4 0 
B E S 0 2 5 S 0 
RES 0 2 5 6 0 
RES 112570 
RES 0 2 5 8 0 
B S S 0 2 5 9 0 
RES 0 260 0 
RESU26 10 
R E S U 2 6 2 0 
BES 0 2 6 3 0 
R E S 0 2 6 4 0 
B E S U 2 6 5 0 
BES 0 2 6 6 0 
B E S 0 2 6 7 0 

' B B S 0 2 6 8 0 
BES 0 2 6 9 0 
R E S 0 2 7 0 0 
R E S 0 2 7 1 0 
BES 0 2 7 2 0 
R E S 0 2 7 3 0 
B E S 0 2 7 4 0 
BESO 2 7 5 0 
B E S 0 2 7 6 0 
R E S 0 2 7 7 0 
BES 0 2 7 8 0 
RESO 2 7 9 0 
RES 0 2 8 0 0 
R E S O 2 8 1 0 
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5 2 1 P1RRA? ( * 0 « , n 0 , * S T E A H PLO» P P O * STEAH GENERATOR, L B / 1 R * , T 7 0 , P 1 0 . O / B E S O 2 8 2 C 
1 * ' , T 1 0 , * STBAH ENTHALPY FPOB STE AH GENERATOR , B T ' l / L S J » , T7 0 , 4X , P 7 . 1) R5S U28 J 0 

B T U / L 8 * , T 7 0 , P 1 1 . 11 

I P ( I F P T . L T . 1 ) G 0 T 0 5 2 « 
P B I N T 5 2 5 . 0 P P T 

5 2 5 PORHAT ( * 0 * , 7 1 0 , ' T H R O T T L E STSAH FLOW FW POHP T U B B I N E , L B / H a * , ? 7 0 , 
1 P 1 0 . 0 ) 

P X P P T i * P X P P r » c p s i 
P B I H T 5 2 7 , P H P P ? , H B P P T , P X P P T , P X P P T I , H X P P T 

5 2 7 PORHATJ* * , T 1 0 , * THROTTLE PPESSUPE FW PUHP TU BBXNE, P < U A * , T 7 0 , 
1Pll.1/ 
2• * , T 1 0 , • T H B 3 T T L E ENTHA LPY PW PUHP T O H B I N E , B T O / L B * , T 7 0 , P 1 1 . V 
J * * , T 1 0 , « E X H A'tST P R E S S U R E PW PUHF T U R B I N E , PS I A * , T 7 0 , P 1 5 . 5 , 
• T 9 0 , , , : , , P 1 0 . 2 , T 1 0 5 , ' I N . H G A * / 

• , T 1 0 , « E X H A U S T ENTHA LPY P« PUNF T U R B I N E , 
528 RPAGB=NPAr,E»1 

P R I N T 130 , ( C u r s (K) , K = 1 , 1 8 ) , V BBS, NPAGE 
IP (LR. GT. 0 ) G 0 T ' i 5 50 
P R I N T 540 

5 * 0 P O R H A ? ( * 0 * , 7 1 0 , ' T A B L E It 
1 A L C H L A T E D ' ) 

GOTO600 
5 * 0 P f i I N T 5 6 3 , 0 5 S R , H S 5 R , Q f l C , Q S P E 
5 5 0 PORHAT ( * 0 » , T 1 0 , ' T A B L E X V A L V E STE« AND SHAFT L E A K A G E S * / 

1 * 0 ' , T 1 0 , * STB AH SEAL R P G U L A T O R ' / 
2 ' * , T 1 2 , * P L 0 W TO S S H , L B / H R * , T 6 S , F 8 . 0 / 
1 ' * , T 1 2 , » E N T H A L P Y AT S S R , B T O / L B ' , T 6 7 , P 7 . 1 / 
II' ' , T 1 2 , * PLOW PROS SSR TO R A I N C O N D E N S E R , L B / H R * , T 6 5 , F 8 . 0 / 
5 ' * , T 1 2 , ' PLOW PROH SSR TO STEAN PACKING EXHAOSTEB , LB /HR V T 6 5 , 
5 P R . 0 ) 

I F ( N P . B Q . 0 ) 3 O T O 5 6 2 
P R I N T 5 6 1 , H P , Q F W H 

P 23 0 2 8 4 0 
R 3 S U 2 8 5 0 
R E S 0 2 8 6 0 
PESO 2 8 7 0 
HESO 2880 
B E S 0 2 8 9 0 
a n s a 290 0 
9 E 5 U 2 9 1 0 
RESO 292 0 
HES0 29 30 
R E S O 2 9 1 0 
R E S 0 2 9 5 0 
B S S U 2 9 6 0 
RBSO2970 
R E S 0 2 9 B 0 
RESU 299 0 

VALVF, STEM AND SHAFT LEAKAGES WEBS NOT CBESU30 0 3 
RSS0 3010 
RSSU 30 20 
RES n 30 30 
RES 0 3 0 1 0 
R2SU30 5 0 
RESU306C 
B B S 0 3 0 7 0 
H E S 0 3 0 8 0 
RESU3090 
B B S 0 3 1 0 0 
RES (13110 
RSSU3120 

5 5 1 PORHAT <• * , T 1 2 , * P L O l l PBOH SSP TO P » HEATEB N O . » , I 3 , « , L B / H R * , T 6 5 , B E S U 3 1 3 0 
1 P 8 . 0 ) H E S U 3 1 4 0 

5 5 2 P R I N T 56 3,QSSR ! 1 U , H 5 S R H i l R E S U 3 1 5 0 
5 6 3 PO RH AT { ' * , T 1 2 , * H A r f i - H P PROH THROTTLE STEAH, L B / H R * , T 6 5 , F 8 . 0 / RESU3163 

1 ' « , T 1 2 , ' E N T H A L P Y OP HAKE-OP S T E A H , B T U / L B * , T 6 7 , P 7 . 1 ) RSSU3170 
P R I N T 5 7 0 , L K 1 , Q L K 1 , H L K 1 , Q L K 2 . H L K 2 , L K 3 , Q L K 3 , H L K 3 , Q L K 4 , H L K 4 R E S U 3 1 8 0 

5 7 0 FORHAT ( » 0 * , f l O , * T H R O T T L E VALVE S T E H * / R E S U 3 1 9 0 
1 ' ' , T 1 ? i * LSA K NO. 1 ( D R A I N S TO FN HEATER NO. * , I 3 , * | , L B / H P * , T 6 5 , RBSU3200 
2 P 1 . 0 / B B S U 3 2 1 0 
3 * ' . T 1 2 , ' E N T H A L P Y LEAK NO. 1 , B T U / L B * . T 6 7 , P 7 . 1 / R E S U 3 2 2 0 
» ' * , T 1 2 , ' L E A K NO. 2 ( D R A I N S TO S S R ) , L B / H R * , T 6 5 , F 8 . 0 / R E S B 3 2 3 0 
> ' * , T 1 2 , * ENTHALPY LEAK NO. 2 , B T O / L B * , T 6 7 , P 7 . 1 / R E S O 3 2 4 0 
S ' 0 ' , T 1 0 , ' G O V E R N I N G STAGE S E C T I O N ' / R B S U 3 2 5 0 
7 ' ' , T 1 2 , ' L B A R NO. 3 ( D R A I N S TO FW HEATEB NO. » , I 3 , * ) , L B / H B * , T 6 5 , B 2 S U 3 2 6 0 
9 P 8 . 0 / R E S U 3 2 7 0 
9 * * r T 1 2 , * E N r H A L P Y LEAK RO. 1 , B T O / L B * , T 6 7 , F 7 . 1 / R E S 0 3 2 8 0 
» ' » , T 1 2 , * L E A K N O . 4 ( D R A I N S TO S S R ) , L B / H B * , T 6 5 , F 8 . 0 / B B S U 3 2 9 0 
9 * * , T 1 2 , ' E N T H A L P Y LEAK NO. 4 , B T O / L B ' , T 6 7 , P 7 . 1 ) RESW3300 

P R I N T 5 8 0 , L K S , Q L K 5 , H L K 5 , Q L K 6 , H L K 6 R E S 0 3 3 1 0 
5 8 0 F O B H A T C O * , T 1 0 , ' H P TURBINE S E C T I O N * / B S S 0 3 3 2 0 

1 * * , T 1 2 , ' T O T A L LEAK NO. 5 ( D R A I N S TO FW HEATER N O . ' , 1 3 , ' ) , L B / H R ' , R E S 0 3 3 3 3 
2 T 6 5 , P 8 . 0 / BES033UO 
3 * ' , T 1 2 , ' E N T H A L P Y LEAK NO. 5 , B T O / L B ' , T 6 7 , F7 . 1 / RES 0 3 3 5 0 
» • * , T 1 2 , ' T O T A L LEAK NO. 6 ( D R A I N S TO S S R ) , L B / H R ' , T 6 5 , F 8 . 0 / R E S O 3 3 6 0 
5 ' * , T 1 2 , ' E N T H A L P Y LEAK NO. 6 , B T I I / L B • . T 6 7 , P 7 . 1) 

6 0 0 CONTINOE 
RETURN 
END 

RES 0 3 3 7 0 
BBS 0 3 3 8 0 
RESO 3 3 9 0 
R E S 0 3 4 0 0 



Z SGBO 
S 9 B B 0 U T I N E S G R O O P ( P B , T B , HB, S B , V B , A H B , H 9 , Q B , N E , P X , T X , H X , S X , V X , SGRO 1 0 

1 M X f P X I , T X I , H X T , S I I . 1 X 1 , A MXI , H X I , PKLP) SGRO 2 0 
I M P L I C I T R E » L » 9 ( A - H , 0 - E ) SGRO 3 0 

z SUBPROGRAM FOR S T A G E C.POOP STEAM C O N D I T I O N S S S B O HO 
COHHON / C O M V / H C 3 N , O E 8 C O N , A M C ON,RHCON . V C O N , PCOM , S S R C O N , X S P C O N SGRO 5 0 

I N I T I A L I 2 E SGBO 6 0 
T * « T S L ( P X ) SSRO 7 0 
S j » S P T D ( P X , T X) SGBO BO 
S P » S P T ( T X ) S 3 R 0 9 0 
H 3 » H P S ( P X , S P T D ( P X , T X ) | S S B O 1 0 0 
HP = H P T ( T X ) SGRO 1 1 0 

j : 0 » B B C T I O H FOR NONCON DEI S IH G T U R B I N E SUPERSATURATIOH LOSS E F F E C T S S S B O 1 2 0 
z AND 1 E C H . D B S . C O N S I D E B A T I O H S ( G E T - 6 0 2 0 PAGE 5 ) S S R O 1 3 0 

I F J P I L P . L T . 1 . D 0 ) G J T D 1 0 SGBO 1(10 
C ? « O . 9 9 D 0 SSRO 1 5 0 
GOTO 1 0 0 SGBO 1 6 0 

1 0 CT = 1 . DO SGRO 1 7 0 
7 T E S T BOWL STEAM S S R O 1 8 3 

1 0 0 I P ( H B . G T . 2 ) 3 0 T 0 2 0 0 S S R O 1 9 0 
£ 9 3 1 L STEAH I S ? E T , OR DRT AND SATURATED SGRO 2 0 0 
z SHELL STEAM I S WET S S R O 2 1 9 

A M I S * ( S G - S B ) / ( S G - S P ) S S R O 2 2 0 
HXS= ( 1 . D 0 - A 1 X S ) • H G * A M X S * H F SGBO 2 3 0 
PK = P B / P X S S R O 2 4 0 
VP = ( 1 . 0 0 » 6 ) • V P T D ( P B . T R ) S S R O 2 5 0 
Q V N = Q B * V B / N E SGRO 2 6 9 
BE= P 4 ( P R , P B , V P ) S S R O 2 7 0 
C I V P * P I G 5 O T N . P 9 , V F , P B ) S S R O 2 9 0 
C l = 1 . DO- AN B * P I G 7 ( P B . P B ) SGRO 2 9 0 
A E * h B - H X S S S R O 3 0 0 
UE*A E * B E * C I T F * CM»CT S S R O 3 1 0 
H X * H B - U E SGBO 3 2 0 
GOTOSIO s s a o 3 3 0 

B O J L STEAH I S SUPER HEAT ED S S R O 3 4 0 
c T E S T SHELL STEAM SGBO 3 5 0 

2 0 0 I F ( S G . GT. S B ) GOTO 3 3 0 S S B O 3 6 0 
c SHELL STEAM I S SUPERHEATED S S R O 3 7 0 

T X S = T S U P S ( P X , S B ) SGRO 3 8 0 
H X S » H P S ( P I , S P T D ( P I , r X S ) | S S R O 3 9 0 
P R « P B / P X SGBO 4 0 0 
QVN « Q B » V B / H B SGRO 4 1 0 
BE* F)(QTN,P B 1 SGBO 4 2 0 
A B » H B - H X S SGRO 4 3 0 
U E = A E * B E * C T SGRO 4 4 0 
H X x H B - U E SGBO 4 5 0 
GOTO 5 3 0 SGRO 4 6 0 

c BOWL STEAH I S SOPEBHEATBD SGRO 4 7 0 
z S H E L L STEAM I S WET S S B O 4 8 0 
c F I N D OE FROM BOIL TO S A T U R A T I O N L I N E SGRO 4 9 0 

3 0 0 P 1 - P B SGBO 5 0 0 
P 2 * P X S S B O 5 1 0 
D O 3 2 0 I T * 1 , 1 0 0 SGRO 5 2 0 
P X I - ( M » P 2 ) / 2 . DO SGRO 5 3 0 
P R * P B / P X I S S B O 5 4 0 
Q V I « Q B * V B / I B SGRO 5 5 0 
B E " P 3 ( Q V R , P B ) SGRO 5 6 0 
T X S I * T S O P S ( P I I . S B) S S R O 5 7 0 
H I S I - H P S ( P X I , S P T D ( P K I , T X S I ) ) SGBO 5 8 0 
A E I « H B - H X S I SGBO 5 9 0 
O E I » A E I * B E * C T SGBO 6 0 0 
H X I - R B - O B I SGRO 6 1 0 
T X I » T S L ( P X I , SGRO 6 2 0 
R G I - H P S ( P X I , S P T D ( P x i , r x i ) ) SGBO 6 3 0 

c T E S T HXX SGBO 6 4 0 
A D R s D A B S ( H G I - H X I ) SGBO 6 5 0 
X P ( A D H . L E . H C O I ) G O T O 3 7 0 SGBO 6 6 0 
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• E* SET P I OR P2 SGRO 6 7 0 
I P ( H G T . L T . H I I ) GOTO310 SGRO 6 8 0 
P 2 - P I I S 3 8 0 69 0 
GOTO 3 2 0 SGRO 7 0 0 

3 1 0 P 1 - P X I SGBO 7 1 0 
3 2 0 CORTINOE S 3 R 0 7 2 0 

P R I N T 3 2 1 , A D H SGRO 7 3 0 
3 2 1 PORNAT ( ' 0 * S 0 BROOTINE S G R O t J P - S A T U R A T I O N L I N E ENTHALPY D I D NOT CONVESGRO 7U0 

1 R U E , ADH 1 P D 1 4 . 6 ) S r . 8 0 7 5 0 
3 7 0 I P ( P X . L T . ( P I 1 * 0 . I D 0 ) ) GOT03 8 0 SGRO 76 0 

O E - O B I SGBO 7 7 0 
H X - H I I S 3 R 0 7 8 0 
I P ( H X . G T . H G ) GOTO530 SGRO 7 9 0 
G O T O 5 2 0 SGRO 8 0 0 

P I N O S T E A H C O N D I T I O N S AT S A T U R A T I O N L I N E SSRO 8 1 0 
3 9 0 H X I - 2 SGBO 8 2 0 

AH 1 1 * 0 . 0 DO SGRO 8 3 0 
S I I - S P T D ( P I I , T X I ) SSRO 8 4 0 
Y I I * Y P T D ( P X I , T X I ) SGRO 8 5 0 

P I N O UE PROH S A T U R A T I O N L I N E TO S H E L L SGBO 8 6 0 
P R " P X I / P X SGRO 8 7 0 
Y P > ( 1 . 0 D » 6 ) * T X I SGRO 8 8 0 
Q * N » Q B « Y X I / N B SGBO 8 9 0 
B E - P 4 ( P B , P X I , T P ) SSRO 9 0 0 
C I V F * P I G 5 ( Q V N , P R . Y P . P I I ) SGBO 9 1 0 
A H I S * ( S G - S X I ) / ( S G - S P ) SGRO 9 2 0 
H I S * ( 1 . 0 - A H X S ) * H G » A N X S * H P SGBO 9 3 0 
A E I X * H I I « H X S SGBO 94 0 
O E I X * A E I l « B B » C I » P » C T SGBO 9 5 0 
H X = » H I I - U E I X SSRO 9 6 0 
O E a H B - H X SGRO 9 7 0 

P I N O S H E L L STEAH C O N D I T I O N S SGRO 9 8 0 
WET SSRO 9 9 0 

5 1 0 n x * i S G R O 1 0 0 0 
A R X * ( H G - H X ) / | H G » HP) SGRO 1 0 1 0 
S X * ( 1 . D O - A H X ) • S G » A H X * S P S G R O 1 0 2 0 
T X * ( 1 . D 0 - A H X ) » » P T D ( P X , T X ) » A H X » Y P T ( T X ) S G B O 1 0 3 0 
RETORN SGBO 1 0 4 0 

OBY AND SATORATED S 5 R O 1 0 5 0 
5 2 0 H X * 2 S G R O 1 0 6 0 

AH 1 * 0 . 0D0 S G R O 1 0 7 0 
S X - S G S S R O 1 0 8 0 
T X « Y P T D ( P X , T I ) S G R O 1 0 9 0 
RETORN SGRO 1 1 0 0 

SUPERHEATED S G R 0 1 1 1 0 
5 3 0 H X - 3 S G R O 1 1 2 0 

A H 1 * 0 . 0 D 0 SGRO 1 1 3 0 
T X * T S U P H ( P X , H X ) S S R 0 1 1 4 0 
SX * S P T D ( P X » T X) S G R O 1 1 5 0 
V l * T P T O ( P X . r i ) S G R O 1 1 6 0 
RBTURN S 3 R 0 1 1 7 0 
BHD S G R O 1 1 8 0 
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SLK 1 
S U B R O U T I N E 5 L E A K 1 ( N P , P S H , 5 T , P T , H T , L K 1 , Q L K 1 , H I . K 1 , Q L K 2 . H L K 2 , R P G S ) S L K 1 1 0 
I H P L I C I T R E A L » 9 ( A - H , 0 - Z | S L S 1 2 ° 

SLK 1 3 0 

C SO BP BOGBAH P O B V A L F B S T E M P A C K I N G L E A K A G E S S L K 1 4 0 
C T A B L E I I , P . 1 2 , G E R - 2 4 5 4 A S L * ' 
: SLK 1 6 0 

D I M E N S I O N P S H ( 1 2 ) S L K 1 7 0 

C 3 N N 0 N / Z / T P P , S L O P E , Q T K E E P , P K E E P . Q G K B E P , P G K E E P , ¥ G K E S P , G C K E E P , D U N E S L K 1 8 0 
R. SLK 1 9 0 

1 0 0 L K 1 * 0 S L K ' 1 0 0 

I F ( T F P . G E . 1 . 0 D O ) Q L K 1 2 = O . O O L * Q T S L K 1 1 1 0 
I P ( T P R . L T . 1 . 0 D 0 ) Q L K 1 2 * . 0 0 1 * Q T K E E P SLK 1 1 2 3 
I P ( P T . G E . 3 0 3 . 0 ) G O T O I 1 0 S 1 - K 1 

QLK 1 * 0 . S L K 1 

H L K 1 * 0 . S L K 1 1 S 0 
Q L R 2 * Q L K 1 2 S L K 1 1 6 3 

S K S * SLK! 180 
1 1 0 I P ( R P . E Q . R F G S ) G 3 T 3 1 3 0 S L K 1 

I * N P G S » 1 SLK 1 2 0 0 
0 0 1 2 0 I L * I ,N P 
I P ( P S H ( I L ) . G T . 2 5 0 . 0 ) GOTO 1 2 0 S L K 1 2 2 0 
LK 1 = I L S L K 1 2 3 0 

P L K 1 * P S R ( I L ) S L K 1 2 " 0 

G 3 T 0 1 4 0 S L K 1 2 5 0 

1 2 0 C 3 N T I N 0 B S L K J 2 | > ° 
1 3 0 P L K 1 * 2 0 0 . S J - K ' 2 7 ° 
1 1 0 Q L K 2 * Q L K 1 2 * P L K 1 / P T S L K 1 2 8 0 

Q L K 1 - Q L K 1 2 - 3 L K 2 S L K 1 2 9 0 
H L K 1 - H T S L K 1 3 0 ° 
H L K 2 * H T S L K 1 3 1 0 
P S T U R N S T F M 3 2 0 

END S L K 1 3 3 0 

S U B R O U T I N E S L E A K 2 ( N P , P S H , N 5 S , 1 R G S , F X G S , V X G S , H X G S , L K 3 , Q L K 3 , H L K 3 , 
1 Q L R 4 , H L K 4 , P S S R , N F G S ) 

I M P L I C I T B B A L * 8 ( A - H , 0 - Z ) 
c 
C S U B P R O G R A M F O B T U R B I N E S H A F T P A C K I N G L E A K A G E S (BOWL E N D ) 
C T A B L E I I , P . 1 4 , G E B - 6 0 2 0 
C 

D I M E N S I O N P S H ( 1 2 ) 
C 

2 0 0 L B 3 * 0 
I P ( P X G S A G T . P S S R ) G 3 T 0 2 1 1 

2 1 0 Q L K 3 * 0 . 
Q L K 4 * 0 . 
H L K 3 * 0 . 
H L K 4 * 0 . 
BE T O R N 

2 1 1 I P ( R G S . B Q . 2 ) GO T O 2 1 0 
C 3 M 8 0 0 . 
C 4 * 1 2 0 0 -

2 4 0 X P ( P X G S . G E . 1 5 0 . 0 ) G 0 T O 2 5 0 
Q L K 3 * 0 . 
H L K 3 « 0 . 
Q L K 4 " C 4 * D S Q I T ( P I G S / F X G S ) 
H L K 4 - H X G S 
RBTOBN 

2 5 0 I F ( R F . B Q . R F 3 S ) G 3 T 0 2 7 0 
I * R F G S * 1 
D O 2 6 0 I L * I , N F 
I P ( P S H ( X L ) . S T . 2 5 0 . 0 ) G O T O 2 ( 0 
L K 3 - I L 

S L K 2 
SLK 2 
SLR 2 
SLK 2 
SLK 2 
SLK 2 
SLK 2 
SLK 2 
SLK 2 
SLK 2 
SLK 2 
S L K 2 1 1 0 
S L K 2 1 2 0 
SLK 2 1 3 0 
S L K 2 1 4 0 
SLK 2 1 5 0 
S L K 2 1 6 0 
S L K 2 1 7 0 
S L K 2 1 8 0 
S L K 2 1 9 0 
S L K 2 2 0 0 
S L K 2 2 1 0 
S L K 2 2 2 0 
S L R 2 2 3 0 
SLK 2 2 4 0 
S L K 2 2 5 0 
S L K 2 2 6 0 
SLK 2 2 7 0 
S L K 2 2 8 0 
S L K 2 2 9 0 
S L K 2 3 0 0 

10 
20 
3 0 
4 0 
5 0 
60 
7 0 
80 
9 0 

100 
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PLR3*PSH(IL| 
00TO280 

260 CORTINOE 
270 PLR3»100. 
280 HLK3-HXGS 

CALL PROPPH(AH,S,VLR3,T, 8, PLR3 ,H LR3) 
QLKJ4=C34»DSQRT<PIGS/VXGS) 
QLR4«C4»OS0BT(PLR3/T LR3) 
QLR3*QLR34-3LR4 
HLR4*HXGS 
RETORN 
END 

SLR 2 310 
SLR2 320 
SLR 2 330 
SLR 2 340 
SLK2 3S0 
SLR 2 360 
SLR2 370 
SLR2 380 
SLR 2 390 
SLR2 400 
SLR2 410 
SLR 2 420 

SLR 3 
SOBROOTINE SLEAK3(NP,PSH,NHP,IRHP,PIHP,VXHP,HXHP,LR5,QLR5,HLR5, SLR 3 10 

1 QLR6,HLR6,PSSR) SLR 3 20 
IHPLXCIT REAL*8(A-H,0-Z) SLR 3 30 
COHHON /BIS/CHTS (18) , TC ,TPP ,TR,HR,URATE ,GC, HHL,»GL, QHui, QPP, SLR 3 40 

»DP,RGE8,RPVP,flTRTR,HTRTG,CEP?N,CEFFG,PC SLR 3 50 
SLR 3 60 

SBBPROGRAH POR TnRBINE SHAPT LEARAGES (EXHAOST END) SLR 3 70 
TABLE IX, P. 12, GEB-2454A SLR 3 80 

SLR 3 90 
DIHERSIOR PSB(12) SLR 3 100 DIHERSIOR PSB(12) 

SLR3 110 
300 LR5-0 SLR 3 120 

IP(PXHP.GT.PSSR) GOTO305 SLR 3 130 
QLR5*0. SLR 3 140 
QLR6-0, SLR 3 150 
HLR5-0. SLR 3 160 
BLR6«0. SLR 3 170 
BETOBH SLR 3 180 

305 IP (RHP.BQ.2) GO TO 320 SLR 3 190 
310 RB1*1 SLR 3 200 

NB2»NHP-1 SLR 3 210 
60T0330 SLR 3 220 

320 NE1>0 SLR 3 230 
RE2-RHP SLR 3 240 

330 IP (RBATB* GE» 1300)GO TO 340 SLR 3 250 
C56*HE1«500. * NB2*750. SLR 3 260 
C6«RB1*700. • RE2*1000. SLR 3 270 
GO TO 350 SLR 3 280 

3*0 C56* NB1*50». • NE2*1150. SLR 3 290 
C6-RB1«700. • RB2*1500. SLR 3 300 

350 IP(PXBP.GE.150.0)G0TO36O SLR 3 310 
QLK5-0. SLR 3 320 
BLR5-0. SLR 3 330 
QLR6ZC6*DSQRT (PIRP/TXHP) SLR 3 340 
HLRS-HXHP SLR 3 350 
RETDBB SLR 3 360 

360 IP(HF.BQ.0)30T0380 SLK3 370 
D0370 XL»1,BF SLR 3 3B0 
IP(PSB(XL).ST.150.0) GOTO370 SLR 3 390 
LK5«XL SLR3 400 
PLR5-PSR(XL) SLR 3 410 
GOTO390 SLR 3 420 

370 CORTXRBB SLK3 *30 
380 PLR5«100. SLR 3 440 
390 BLR5-HIBP SLR 3 450 

CALL PBOPPB(AH,S,7LR5,T,B,PLR5,HLX5) SLR 3 460 
QLR56*C56 * OSQB T ( PX BP/9 X B V) BLR 3 470 
QLR6-C6*DSQtT(PLR5/VLR5) SLR 3 480 
QLBS*QLR56-QLR6 SLK3 490 
RLX6-BXBP SLR 3 500 
RETURN SLX3 S10 
BND SLR 3 520 
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S U B R O U T I N E S S R E J P S H , H T .PXLP, 
I M P L I C I T R E A L M S ( A - H . O - X ) 

C SO BPBOGRAH POB S T E A B S E A L REGULATOR EHTHALPV 
C 

D I H B I S I O N P S H ( 1 2 ) 
C 

COHHON A E M / Q I - K 1 » H L K 1 , Q L K 2 , H L K 2 , Q L K 3 , H L K 3 , Q L K < T , H L K « , Q L K 5 , H L K 5 , 
1 Q L K 6 , H L K 6 , Q L K 7 , H L K 7 ( Q L K 8 , H L K 8 , Q L K 9 , H L K 9 , Q L K 1 0 , H L K 1 0 , L K , L K 1 , L K 3 , 
2 L K 5 , L K 7 , L K 9 

COHNON / S S B / Q S P E , Q H C , J S S R , H S S R , P S S B , O P N H , Q S S R H U , H S S R H O 
C 

Q S S R » Q L R 2 » Q L K 4 
H S U H - Q L K 2 * H L K 2 * } L K 4 * H L K 4 
Q S S R « Q S S R » Q L K 6 
H S U H » H S U H * Q L K 6 * H L K 6 
H S S R S R S U H / Q S S R 
Q * Q H C * Q S P E 
I P ( Q S S R . G T . O ) G O T O 1 1 0 
Q P N H * 0 . 
QS SRHU=Q-QSSR 
Q^SR-Q 
H g jg n tysff f 
R S O H - H S U H + Q S S R H U * H S S R H U 
H S S R - H S U H / 8 S S R 
G O T O 1 4 0 

1 1 0 Q S S R H U > 0 . 
H S S R H U - 0 . 
I P ( H P . G T . O ) G O T 0 1 3 0 

1 2 0 Q P N H * 0 . 
Q H O Q S S R - Q S P E 
G O T 0 1 4 0 

1 3 0 I P ( P S S R . L B . P S R ( H P ) ) G O T O I 2 0 
Q P N H * Q S S R - Q 

1 4 0 I P ( P X L P . L E . 1 4 . 6 9 6 ) GOTO I S O 
QHCSQSSR 
Q F H H - 0 . 
Q S P B * 0 . 

I S O RETURN 
END 

S S B E 
S S B E 
S S B E 
S S B E 
S S B E 
S S R E 
S S B E 
S S R E 
S S R E 
S S R E 
S S R E 
S S B E 
S S R E 
S S R E 
S S B E 
S S R E 
S S R E 
S S B E 
S S R E 
S S B E 
S S R B 
S S R E 
S S R E 
S S R E 
S S R E 
S S R E 
S S R E 
S S B E 
S S R E 
S S R E 
S S B E 
S S B E 
S S B E 
S S B E 
S S R E 
S S R E 
S S B E 
S S B E 
S S B E 
S S B B 
S S B E 

10 
20 
3 0 
4 0 
SO 
60 
7 0 
80 
9 0 

100 
110 
120 
1 3 0 
1 4 0 
1 5 0 
160 
1 7 0 
180 
1 9 0 
200 
210 
220 
2 3 0 
2 4 0 
2 5 0 
260 
2 7 0 
280 
2 9 0 
3 0 0 
3 1 0 
3 2 0 
3 3 0 
3 4 0 
3 5 0 
3 6 0 
3 7 0 
3 8 0 
3 9 0 
4 0 0 

S T E R 
SUBROUTINE STER S T E R 1 0 
X - 1 . / 0 . S T E R 2 0 
RETOBR S T E R 3 0 
BHD S T BR 4 0 
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SNBBOOTINE S T R A T B ( P X G S , H 1 , S 1 , H 2 , S2 , H X G S , S X G S ) 
I M P L I C I T R S A L * 8 ( A - H , 0 - Z ) 
NAHELIST/NAN E1/HGO E S S , H C H B C K , I 
I"0 
XHHM- ( R I - H 2 ) / ( S 1 - S 2 ) 
BBB»B1-S1*XNMM 
H G O B S S " ( H 1 » H 2 ) / 2 . 

3 0 S G O E S S * ( H G D B S S - B B B ) / X H H M 
CALL P B O P P S ( A , H C H E C K , T , 7 , f i » P I G S , S G O B S S ) 
I P (DABS (HCHBCK-HGOBSS) . L T . 1 . O D - 3 ) G O TO 6 0 
HS OB SS=(HGBBSS*HCHEC K) / 2 . 
I • I • 1 
I P ( I . G T . 5 0 ) GO TO 7 0 
GO TO 30 

> 0 S X G S - S G O E S S 
HXGS~HGOESS 
GO TO 8 0 

7 0 N B I T E ( 6 , N A H B 1 ) 
8 0 BBTOBH 

BHD 

10 
20 
3 0 
40 
5 0 
60 
7 0 
80 
9 0 

STRA 
STRA 
STB A 
STRA 
STRA 
STRA 
STB A 
STB A 
STB A 
STRA 
STBA 1 0 0 
STB A 1 1 0 
STBA 1 2 0 
STBA 1 3 0 
STBA 1 9 0 
STBA 1 5 0 
STBA 1 6 0 
STBA 1 7 0 
STBA 1 8 0 
STBA 1 9 0 
STRA 2 0 0 

C ONI P 
SUBROUTINE U N I P 0 L ( A , X , Z , I > O N I P 1 0 

C A ARRAY OP POLYBOBIAL C O B P S . O N I P 2 0 
C X I N D E P . F ABIABLE O N I P 3 0 
C I DBPEBDBBT TABIABLB O N I P HO 
Z I DEGBBB OP POLYNOMIAL D R I P 5 0 

I M P L I C I T B E A L * 8 ( A - F L , O - E ) O N I P 6 0 
DINBNSION A ( 1 0 ) O N I P 7 0 
Z 3 0 . 0 O N I P 8 0 
I I • I • 2 O H I P 9 0 
DO 1 N » 1 , I D R I P 1 0 0 
Z * Z*X O N I P 1 1 0 

1 Z • Z • A ( I I - N ) O H I P 1 2 0 
Z » Z * I * A( 1) O N I P 1 3 0 
BBTOBN O N I P 1 * 0 
BNO O H I P 1 5 0 

C ZLOS 
SOBBOOTI IB I LOSS ( P A , T X , H B P , M X , Q A , A N 8 P , A H X , B B , B L , P D , I B L , O E E P , XL2) XLOS 
I M P L I C I T R B * L * B U - B , 0 - t ) XLOS 

C SBBPROGRAR POR LP CORDBRSIRG T O B B I N B OBBP XLOS 
P I G 1 * ( X H O I S f ) * . 8 7 D 0 » ( 1 . D 0 - . 0 1 D O * X M O I S T ) * ( 1 . D 0 - . 6 5 D - 2 » I H 0 I S T ) XLOS 
DATA C P S I / 2 . 0 3 6 9 2 2 3 * 0 0 / XLOS 
DATA P I / 3 . 1 * 1 5 9 2 6 5 * 0 0 / XLOS 
PX«PA*CPSI XLOS 
BAB « P I * PD * BL / 1 « « . D O ZLOS 
V P « V P T O ( P A , Z X ) XLOS 
BAR - QA • P P * ( I . O D O - A M I ) / ( 3 6 0 0 . 0 0 * AAB • NK) ZLOS 
I P ( V A B . G T . 1 * 0 0 . 0 0 ) GO TO 1 0 XLOS 1 1 0 
X L » P 1 6 ( T A B #BL) XLOS 120 
A H P 2 " P X 8 1 * ( A B X * 1 0 0 . D 0 ) ZLOS 130 
X L 2 - X L * I B P 2 XLOS 1 * 0 
O B B P « R X » I L 2 XLOS ISO 
NBTOBR XLOS 1 6 0 

10 
20 
3 0 
«0 
5 0 
60 
7 0 
80 
9 0 

100 
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io p p ' p f n n / 1302.D0 
A N F 1 * P I G 1 4 ( A H S P * 1 0 0 . ) 
DO 2 1 I T = 1 , 5 0 

2 0 D E P * F I G 1 5 ( P P ) 
H P P * H E P « D E P * A H F 1 
P * P P / C P S I 
T P P * T S L ( P ) 
T P P = T P T D ( P , T P P ) 
H G P P * H P S ( P , S P T D ( P , T P P ) | 
A H P P * ( H G P P - S P P ) / ( H G P P - H F T ( T P P ) ) 
F P A R « QA • T P P • ( 1 . 0 0 - A H P P ) / ( 3 6 0 0 . DO • A AN • NE) 
I F ( V P A R . L E . 1 4 0 0 . DO) GO T O 3 0 
P P - P P * T P A N / 1 3 0 2 . 0 

2 1 C O N T I N U E 
B B I T E ( 6 , 2 2 ) T P A N 

2 2 P O H N A T C O - S U B R O U T I N E I L O S S - ? P A N D I D NOT C O B V E B G B , FPAN 
3 0 X L * P 1 6 ( V P A R , B L ) 

A H F P * F I G 1 4 ( A H P P * 1 0 0 . D O ) 
X L 2 * X L * A H F P 
0 E E P * H P P * X L 2 
RETURN 
END 

XLOS 1 7 0 
XLOS 1 8 0 
XLOS 19 0 
XLOS 2 0 0 
XLOS 2 1 0 
XLOS 2 2 0 
XLOS 2 3 0 
XLOS 2 4 0 
XLOS 2 5 0 
XLOS 2 6 0 
X L O S 2 7 0 
XLOS 2 8 0 
XLOS 2 9 0 
XLOS 3 0 0 
XLOS 3 1 0 

E , , 1 P D 1 4 . 6 ) X L O S 3 2 0 
XLOS 3 3 0 
XLOS 3 4 0 
XLOS 3 5 0 
XLOS 3 6 0 
XLOS 3 7 0 
XLOS 3 8 0 

S U B R O U T I N E X S E P 
I H P L I C I T B B A L * 8 ( A - H , O - X ) 
COHHON / X S 1 / P S X . P S I 
COHHON / X S 2 / H F S X , Q H B 
COHHON / X S 3 / Q S I , H S I , T S I , Q S X , H S R , A H S X , E N S , H S 

C 
C S U B P R O G R A N F O B EXTERNAL H O I S T U B E S E P A R A T O R C A L C U L A T I O N S 
C 
C FAR F B A C T I O B H O I S T O R E B E H O V E D 
C BH5 N O I S T O I E S E P A R A T I O N E P F EC T H E N E S S , P E R C E N T 
C I N L E T : Q S I , P S I , H S I 
C O U T L E T B E F O R E 1 0 I S T . R E H . : H S X B , P S X , Q S I , T S X . AHSXB 
C 0 0 1 L E T A F T E B H O I S T . B B H . S H S X , P S X , Q S X , V S X , AHSX 
C S A T . H Q . : Q H B , HFSX 
S S A T . T A P . : HGSX 
C S T B AH C O N D I T I O N S AT R O I S T O R E S B P A B A I O B O O T L B T B E F O R E S B P A B A T I O N 

H S X B » H S I 
T S X * T S L ( P S X ) 
H F S X * H P T ( T S X ) 
R G S X * H P S ( P S X , S P T D ( P S X , T S X ) ) 
A H S X B * ( H G S X - H S X B ) / ( H G S X - H F S X ) 

C H O I S T O R E B E H O V A L 
F H B * B B S * A H S X B * 0 . 0 1 DO 
Q H B " P H B * Q S X 
Q S I * Q S I - Q R R 

C S T B AH C O B D X F I O B S AT H O I S T U B E S E P A R A T O R O O T L B T A P T B B S B P A B A T I O N 
A N S I * ( A H S X B - P H U ) / ( I . 0 0 0 - P H B ) 
H S X * ( H S X B - F S B * H F S X ) / ( I . O D O - F HR) 
B E T U R N 
BHD 

10 
20 
3 0 
4 0 
5 0 
60 
7 0 
80 
9 0 
100 

X S E P 
X S E P 
X S E P 
X S E P 
X S E P 
X S B P 
X S S P 
X S E P 
Z S E P 
X S E P 
X S E P 
X S E P 1 1 0 
X S E P 1 2 0 
X S E P 1 3 0 
X S B P 1 4 0 
X S E P 1 5 0 
X S E P 1 6 0 
X S E P 1 7 0 
X S E P 1 8 0 
X S E P 1 9 0 
X S E P 2 0 0 
X S E P 2 1 0 
X S E P 2 2 0 
X S B P 2 3 0 
X S B P 2 4 0 
X S S P 2 5 0 
X S B P 2 6 0 
X S E P 2 7 0 
X S Z P 2 8 0 
X S E P 2 9 0 
X S E P 3 0 0 
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