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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

I.. 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 code! 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.? 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 Keyes® and algorithms of the
Westinghouse Electric Corporations 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 B are also very helpful.

The ORCENT II computer program is writtem 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 1I to boiling-water-reactor (BWR) and pressurized-
water-reactor (PWR) cycles, respectively. The ORCENT 1I 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)



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 V.» 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 uged 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. 1IFLAG =1
TT = throttle steam temperature, °F
PT = throttle steam pressuré, 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 te 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. TIFLAG = 2
QT = estimated throttle steam flow, 1lb/hr
PCMU = feedwater makeup rate, percent of throttle steam flow
QCR = condensate flow bypassed to steam generator, 1lb/hr
TFR = throttle flow ratio
QSGO = required steam generator outlet flow, 1lb/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



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 .hould be get 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). Fur 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 <0.3Z.



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, making 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 electrical 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, TIFLAG

]

4

EFP = feedwater pump isentropic efficiency, decimal fraction

EFF = feedwater pump turbine efficiency, decimal fraction

CPl = pressure of feedwater pump inlet above condenser pres-
Sure, psi

CP2 = ratio of feedwater pump discharge pressure to turbine

throttle pressure, decimal value greater than one



To match heat balance calculafions by others, ORCENT includes feed-
water pump isentropic efficiency EFP, feedwater pump turbine efficiency
EFF, pressure constants for feedwater pump inlet pressure above condenser
pressure CPl, 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 result 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 CPl 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. IFLAGC = 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 V575 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 1is not input on this
data card.

8. IFLAG = 8 is not used.



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 sectiong 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:®

Last stage bucket Exhaust flow
length (in.) (1b/hr per row LSB)
35 1,260,000
38 1,585,000
43 1,857,000

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 V10, 20,

and 15% of initial pressure, respectively.
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The user has the option of entering the low-pressure turbine sec-
tion exhaust pressure in in. Hg abs or in psia. 1If 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. 1IFLAG = 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 >47% 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. 1IFLAG = 11

MS = moisture-separator index; MS = O for no moisture
separator, MS = N if separator drains to feedwater
heater No, N, and M§ = 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 ueparator
is assumed to be 100% unless another valne is input. Efficiency is
defined as the percentage of entering moisture removed, calculated at

the moisture-separator discharge pressure.

12, 1IFLAG = 12
NRH = number of stages of steam reheat
QERH]1 = estimated steam flow to first-stage reheater, 1lb/hr
TIDRH1 = terminal temperature difference for first-stage re-
heater, °F
QERH2 = estimated steam flow to second-stage reheater, 1lb/hr
TTDRH2 = terrinal temperature difference for second-stage re-
he . .er, °F

NDRH = t¢ :dwater 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 QERH1 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. 1IFLAG = 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, 1IFLAG = 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 IFLAG = 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 that
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 superheat. 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]
shovld 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. TIFLAG = 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 1s taken from this heater. Reference to
typical heat balance diagrams or flow schematics for similar cycles may
provide the best guide for normal practice in cycle arrangement.

The user has the option of specifying motor-driven or turbine-driven
feedwater 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 < gignificant increase in efficiency over motor drive,
The ORCENT code does not contain provisions for shaft-driven pumps. The
flag variable IFPT = 0 indicates motor drive and IFPT = 1 for turbine
drive with flows and enthalpies calculated by the program.

16. IFLAG
QAE

16

steam flow to steam jet air ejector, 1b/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 1b/hr
is stored in the BLOCK DATA subprogram and will be assumed if this card
is omitted.

17. IFLAG
LK

17

index for steam seal leakage calculations

If the ugser wants ORCENT to calculate throttle valve stem and tur-
bine shaft leakage flows, no action is necegsary. 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 Litle 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 oOUi

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 centrol is returned to the
main program and before the calculations are performed. If iteration
limits or independent variable limits for the turbine performance
functiong are exceeded, warning messages will be printed next. Results
of the calculations are printed by subroutine RESULT and arr summarized
in ten tables, cach 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.
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ORNL-DWG 78-12693

AIR

EJECTOR
CONDENSER

b STEAM

FROM MOISTURE
STEAM
SEPARATOR FEEOWATER
GENERATOR % % PUMP TURBINE
)
1/
HP LP
TURBINE TURBINE GENERATOR
(DOUBLE FLOW) (3 DOUBLE FLOW)
©O® _
—] CONDENSER
e
L
REGULATOR @- /
FEEDWATER
HEATER No.a\L FE%%\"‘}J ER
NO.2 NO.3 NO.4 NO.5 NO.6
TO STEAM |
GENERATOR™—T— I N N LN Ny N

DRAIN
COOLER/‘

L/

Fig., 2.

_(B

PACKING
EXHAUSTER

BWR turbine cycle for example problem No. 1.

0z



KEYPUNCHING INSTRUC TIONS:

TWELVE DIGIT LONG FORM

oy

Punch only these cands contmining dote. taguasns =~ "~ T - - - _— - S deaigE -
L B D « ” REFERENCE
3 2 - 2 - B . e . . '
b . - A [ 1M '
SUN (RSN UU QUSRS SIS (SO O JERS

R SR R I I —_
—— - e [ - L .
- o, 2
i tantett 438 - - - - N S

v et e S i ,
— - = - —— —_ — — — -+ — I— 2
S - e e e e — . ._.-.__-.H__,..._.__T__A_

UCH-S88e
. a7

Fig. 3.

Input data for example problem No. 1 ready for keypunching.

1¢
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EXARFLE PPOMLER ND, 9, VWO
STEAN TARDINE CYCLE REAT SALANCE
ORCENT, VYERSIIN 1G+9+7A

THONT DATA
THROTTLE STEANM TENPERATORE 540.3 r
THROPTLP SPEAN PREISURE 965.0 PSIA
TAROTTLYE STEAN NOISTNAE D.52 PER CENT
CSTINATED THROTTLE STPAN PLOW 166608044, LB/HR
PH RAKP=UP BATE (TO CONDEMSEZR HOTWELL) 0.0 PRR CEMY
CONDENSATE BY<PASSED TO STEAN GENERATOR 61000, LB/HR
THROTTLE PLOW RATIO 1.0000
STONIRED STEANY GENERATOR OUTLPT PLOW 16679280, Lo/7He
REQTTRED PLECTRICAL ONWFPOT 1313,.020 nee
GENERATON RATED CAPABILITY 1459,800 ava
GENERATOR POWER PACTNR 0.90

GENERATOR QPYRATION AT RATED HYDROGEW PRESSURE, IH2=s O

ROTATIONAL SPEZD OF THEANI NR<GENZRATOR 1300 [14.]
PEEDNATER PIAP ISENTROPIC EPPICIENCY 0.8780

PEZDVATSR POAP TONBINE EPPICIENCY 0.7598

PRESSUR® OF PUP TNLET ABOVE COND. PRESSURE 220,09 PSIA
RATI) OF FEP DISCH, PRESS. 70 R-P THRAOTTLE .31

PITCY DIANEZTER OP SOVEANING STAGE 65.00 In.
NTRBER OP PARALLEL HeP SECTIONS 2

NOSBER OP PARALLEL L-P SECTIONS 6

BIWL PRESSNRY L-P SECTION 203.7 PSIA
SXHADSYT PRESSURE L-P SECTION 0.98231 PSIA -
CONDENSER PRESSURE 0.9823% PSIA -
PITCH OIAAZTER OF LA4GT STAGE L-P SECTIOM 132,09 I,
LENGTH OF LAST STAGE BICKETS L-P SECTION 43,00 IN.

NO. JP MOISPIR® RESOVAL STAGES LP SECTION 4

MIISTUNE NEWNOVAL STAGE NO, 1

MOISTURE REAODVAL STAGT PRESSURE 40. 1 PSIA
AOISTORE REANYAL STAGE NO. 2

43ISTURE REROVAL STASE PRESSURE 21.% PSIA
HOISTUPE RBAOYAL STAGE %0, )

MOISTORE REMNVAL STAGE PRESSORE 1%2 PSIA
MIISTNRE REROVAL STASE NO. &

AOISTORE RENOVAL STAGE PRNESSURR 5.7 PSIA

EXTERNAL MOISTORT SEPARATOR DRAINS TO PE HEATER ¥0. 2, AS= 2

NOISTURE SEPARATOR EPPECTIVENESS 100, PER CENT
NUNBER OF STAGES OF REHEAT 0
TOTAL %03, OF P¥ HEBATERS 6
¥, P P¥ NEATERS HP SECTION 2
W0, JP P8 WEATEPS LP SECTION 4
PR NEATER WO, ¢
EXTRACTION STAGE PRESSURE 3717 PSIA

TEAAINAL TEAPERATORE DIPPERENCE 5.0 r

2.00 1M.
2.00 1N,

HGA
HGA



OBAIN IS FLASHED, %d( W)= O

THERE I3 A DRAXIN CTOOLER SECTION, NDC( V)= 1|

DEAIN COOLER APPROACH TEMPERATORE DIPPEREBNCE
P¥ NBATER RO. 2

EITRACTION STEAR PROS NOISTURE SEPARATOR VESSEL

TERNINAL TEAPERATORE DIFFERENCE

DERIN IS POAPED, WO( 2)= 1

THERE IS WD DRAIN COOLEN SECTION, NDC( 2)= 0
P8 HEATER WD. 3

ERTRACTION STAGE PRESSURR

TERNINAL TENPERATURE DIPFERENCE

DREAIN IS PLASHED, ND( 3)= O

THERE IS & DRAIN COOLER SECTION, NDC( 3)= 1

DEAIN COOLER APPROACAH TEWPERATUBE DIPPERENCE
P8 HEATER NO. &

EXTRACTIOV STAGE PRESSURE

TERAINAL TERPERATURE DIPPERENCE

DRAIN IS PLASHED, ND({ &)= O

THERE IS A DEAXIN COOLER SECTION, NDC( #)= 1

DRAIN COOLER APPROACH TENPERATURE DIPPERENCE
PV HEATER NO. S

EXTRACTION STAGE PRESSURE

TERNINAL TENPERATNRE DIPPERENCE

DBAIW IS PLASWED, WD{ S)= 0

PAERE IS A DRALIN COOLER SECTION, NDC{ S)= |

OBAIN COOLER APPROACH TERPERATURE DIFPERENCE
P¥ HRATER NO. 6

EXTRACTION STAGE PRESSUNE

TERRINAL TENPERATORE DIPPERBNCE

DRAIN IS FLASHED, WD( 6)= 0

THERE IS A DRATN COOLER SECTION, WDC( 6)= 1

DRAIN COQLER APPROACH TEAPERATURE DIPFERENCE
P¥ POAP IS LOCATED BEPORE P8 HEATER %0, 1, If=
PO POBP IS PORBINE DRIVEW, IPPT= 9

STEAY PLOW TO PO POAP TOABINE WILL BE CALCULATED

STEAR PLOW TD STEAN J2T AIR BJECTOR

VALVE STEA AWD PACKING LEAKAGES WILL BE CALCULATED, LK= 1

10.0

5.0

126.6

S.0

10.0

€9.5

5.0

10.0

21.4

5.0

10.0

S.7

5.0

10.0

15300.

PSIA

PSIA

PSIA

PSIA

LB/MR
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PYAMPLE PROALEA NOD., 1, VYWD
SRZAR TNRNEINE CYICLE HPAT MALARCE
ORCPNT, VERSIIN 10-9-78

CALCULATED RESTOLTS, PAGE V

TABLE I OVERALL PERPORAANCE

NET TURRISE CYCLE HEAT RATE, PTU/KU-HR 10007,
NET TURRINE CYCLE EPPFICIENCY, PRR CENT 38,10
GRNSS THRAINE CYTLE HPAT RATE, BTU/KW-HE 9859,
GROSS THRAINE CYCLE EPPICIENCY, PER CENT 38,61
GPNEPATOR OnTpnr, mup 1315, 646
£I¥*"R PPROTIRED BY TORDINE-DPIVEN PW PUNP, nW 19.789
SENPRATOIN OUTPUT PLUS PR PUNP POWRK, AW 131%.43%
MPCHANICAL LNSSES, KW 6168,
GENZRATOR LOSSES, KW 16283,

EYARPLE PHROBLEAM NO. ', VWO
STPAR THRBINE CYCLE HEAT BALANCE
ORCENT, VYPRSIDN 10-9-78

CALCULATED RESOLPS, PAGP 2

TABLF It TORBINE EXPANSION LINE

STEAR PLOVM PRESSURE TEAPERATURE ROISTORE ENTHALPY

LB/RE PSIA r PER ZENT BTO/LD
TNRAINE THROTTLE 16664080, 965.0 540, 3 0.52 1190.9
GNYPRNING STAGE BOWY 16687616, 926.4 535.4 0.71 1190.9
GOVERNING STAGE SHELL 1664746, 718.5 506.0 3. 96 1735
HP SECTION ELEP 15638729, 218.7 389.3 12. 51 109%.9
HP SECTTIOS NEEP 210.7 1096, 4
PXTERNAL MOTSTURE SEPARATOR TWLET 15613671, 217.1 1C96. 4
EXTEBNAL ROISIORP SEPARATOR OOTLET 13€98991. 213.0 387.1 0.0 1999.2
LP SECTIJN BOWL 12752120. 203.7 388.2 0.0 1999.2
BEFORE MOISTRE REMOVAL NO. 1 " 267.4 8.80 1087.7
APTER RNISTORE REMOVAL NO. 1 40,1 267.8 8.36 1091.7
BEPORE MOISTURE RENOVAL NO. 2 21.4 23t.6 10. 66 1055. 6
APT®R 9OISTURE RESOVAL %O, 2 2.4 23,6 9. 74 1064.3
APPORE MOISTORE REROVAL NO. 3 1.2 198.06 1.4} 1029.6
APTER 13ISTURE RENOVAL NO. ) 1.2 198.6 92.97 1047.8
BRPORE NOISTURE RENOVAL NO, & 5.7 167.5 12.0% 1013.0
APTER NOISTORE RENOYAL MO, & S5e7 167.5 9. 50 1038, 4
LP SECTION ELEP 9170924, 0.98231 101 148.39 956. 8

LP SECTION UEEP 0.90231 975.1

ENT ROPY
BTO/LB-F

1. 3952
1.23988
1. ute?

1. 5486
1. 5033
1. 5689
1.5789
1. 5916
1. 6027
1. 6304
1. 66824
%, 6829
1.7137



EXARPLE PRODLER WD,
STEAR TOGBINE CYCLE

1, vs0
NEAT BALANCE

ORCEFY, VERSION 10-9-78

CALCULATED RESULYS, PAGE )

TABLE
STEAA
STEAR
STEAR
TABLE
DEAT Y
DRALIE
DRATY
DEAID
TABLE

PADLE

e STEAR JET AIR EJPCTOR
FLOW, LB/NR

CITHALPY Iw, BTUAB
EFTAALPY 00T, PTO/LE

15000,

1190.9
180. 2

25

19  BITESAAL NOISTURE SEPARATON DSAINS TO PW NEATER BO. 2

rLom, LA/ue
PRESSORE, PSIA
TEeAp ENATORE, P
ESTRALPY, ArO/LR

1918680,
213.0
187.1
361.2

¥ TRERE IS BO REREBATEN

¥1 «4OISTYIRE REAOVAL STAGES

ROISTURE REAIVAL STAGE NO. 1
DRAINS TO P AEATER WO. 5

STAGE PRESSURE, PSIA
TEAPERATORE, P

sATER
WATER
STEAN

STEAN ETAALPY, PTO/LD

EIANPLE PROBLER wO.

40, 1
267.8
51008,
236.)
55883,
1091, 7

REROVED, LB/HR
SETHALPY, Bro/L®
BEADVED, LB/Ne

1, v¥0

21.8

21,6
112182,

199,.9

0.0

STEAN TOWBISE CYZLE MEAT 8ALANCE
ORCENY, VERSION 10-9-78

CALCULATED RESULYS, PAGE @

TABLE YII PU NEATEMS

P9 NEATER MO,

Py PLOW, LB/NS

Pe TEAPERATURE OUT, P

Py EWTHALPY OUT, BPO/LB

P TERPERATORE In, P

Pe EUTNALPY IS, BT0/LB

EITRACTION STAGE PRBSSURR, PSIA
BXTRACTION STEAN PLON, LB/MD
BITRACTIONR STEAS BROTHALPY, BTO/LD
SHELL PRESSUBE, PSTA

SHELL TERPEBATORE, P

SHEBLL DRAY® PFLOW, LB/NR

SHELL DRAIS TENPRRATURE, P

SHELL DRAIN BNTHALPY, BTD/LE
TABLE VIIX CONDENSER
CORDESSER PREISONRE, PSIA
CONDMISATR PLOW, LB/NR
CORDENSATE TEAPERAATONE, P
CORDEWSATE ERPEALPY, PTU/LS

1

16610000,
8428,5
402.7
381.3
356.4
3717

1000687,
1120.3
362,0
§29.5

1008687,
391.3
365.7

09823
13068855,
10%1
69.1

6 6
1.2 5.7
19R, 0 167.5
211924, 261091,
166.7 135.5
51187, 0.
1087. 8 0.0
2 3
13003855, 13003855,
377.8 3360.0
151.2 305.0
N0 291.9
305.0 261.4
293.0 126.6
678272, 6130977,
1199.2 1163.1
202.3 116.5
382.8 339.0
3618625, 637046,
382.8 30%.9
356.5 271.7
= 2.00 I8, HGA

4

13003455.
291.9
261.0
222.1%
190.4
69.5

952627.
1121.9
63.9
296.9

1589673,
232.1
200.5

5

130034855,
222.1
190.8
159.0
126.9
2%.4

710095,
1064.3
19.7
227.1

2520797,
169.0
136.9

L]
13003455.
159.0
126.9
102.8
73.8
5.7
522266.
1038.4
5.2
166.0
3591931,
112.8
80.8



PXASPLE PRNALER NO. 1, VWO
STEAR TUNBINE CYCLE HPAT AAL ANCE
NRCENT, ¥ZRSIIN 19-9-78

CALCULATED RPSULTS, PAGE S

"ARLE IX CONDENSATE AND PPEDWATEP

CONDENSATY PLIW RY=PASSED Ta STEAM GENEZRATOR, LB/HE
CONNENSATE ENTHALPY PY-PATSED TO STEAM GEWERRATOW, BIO/LB

PN PLOY T PR PURP, LR/HR

P4 “EAPRRATORE TO PV POUAP, P

P¥ ERTHALPY TO PW PpuUNP, ATNU/LB

re PNTHALPY RISE ACRNSS P¢ PUAP, RTU/LA
PU PRPSSMHRE INCRPASE ACHNSS PV PUMp, PSI

PY PLOM TY STEAR GENERATOR, LB/HAR
PY TENPERATIIRE TO STPAM GENPBATOR, P
PY "NTHALPY TD STEAN GEWEZRATOR, ATO/LE

NAKP=11P T CONDENSER HOTHELL, LA/NR

STZAR PLON PRON STEAN GENEPATOR, LA/HR
STPAN ENTHALPY PRON STRAN GENERATOR, BTU/LB

THROTTLP STEAR PLOW P¥ PUNP TULBINE, LB/HR
THROTTLF PRESSYURE P¥ PONP TUPRBINE, PSIA
THONTTLY. ENTHAALPY P¥ PURP TURBINE, BTU/LB
PXHANST PRESSURE P¥ PHmp THURAINE, PSIA
PIHAUST ENTHALPY PV POWMP TORBRIRNE, ATU/LD

ZYAMPLE PROBLER NO. 1, VU
STPAR TURBINE CYCLE HEAT BALANCE
ORCENT, VERSION 10-9-78

CALCULATED RESHLTS, PAGE 6

TABLE X VALYE STZR AND SHAPT L EAKAGES

STEAN SEAL REGOLATOR
PLOd TO SSR, LB/7&R
PYTHALPY AT SSR, ATO/LA
FLOW PRI SSR TI WAIN CONDENSER, LB/HR
PLON PRNM SR TO STEAR PACKING EXHAUSTER, LB/HB
PLOW PRIN SSR TO P¥ HEATER NO. 6, LB/HR
NAKE-UP PRON THROYTLE STFWAN, LE/HR
ENTHALPY OP MAREZ-OP SPPAM, BTU/LD

THROTTL® VALYE STEA
LZAK N0, 1 (DRAINS TO P¥ HEATER NO. 2), LB/HR
ENTHALPY LEAK N0, ¢, PPU/LB
LEAR NO. 2 (DRAINS TO 3SB), LBAMR
ENTHALPY LEAK WO, 2, PFTU/LB

GOVYERNING STAGE SECriow
LEAK ¥0. 3 (DRAINS TO P¥ HPATER NO. 0), LO/HR
ENTHALPY LEAK NO. 3, RTD/LB
LPAK 80. & (DRAINS TO SSM), LB/HEB
ENTHALPY LEAK WO, 4, BTO/LS

HP TURBINE SECTION
TOTAL LEAK 80, S (DRAINS TO PW HEATER MO. 1), LB/HR
ENTRALPY LEBAK ¥0. 5, BTH/LA
TOTAL LEAR %0, 6 (DRAINS TO SSR), LB/NR
ENTHALPY LEAK W0. 6, ATO/LB

26

5100,

70.4

16618080,

174.9%

3152.4

4.
1282,

166183 A0,

28,5
402.7

0.

166770A0.

1190.9

2686C0.,

226664

M7

0.
0.0

6069,

1096.4
18988,

1096.4

202,13
1199.2

1.22789

787.8



EXANPLE PROBLEA NO. 1, NAZINON GUARAVTEE RATING
STEAR TURBINE CYCLE NEAT DALANCE
OSCENY, VERSION 10-9-78
19pPnT DATA
THROPTYLE SPEAR TERPEAATORE
THROTTLE SPEAR PRESSURE
THROTPLE STEAW RrOISTURE
ESTINATED TRROFTLE 3T EAM PLOW
PS MAKE-OP BATE (T? CONDEUSER HOTWELL)
CINDEWSATE BY-PASSED TO STEAM GENERATOR
THROITLE PLOF RATIO
SEQUIRED STEAN GEWERATOR OUTLET PLOW
ERQUIBED BLECTRICAL OUTPOT
GRUERATOR RATED CAPABILITY
GENERATOR POWER PAZTOR
GRWERATIR JIPESATION AT PATED HYDROGEN FRESSUNE,
ROTATIONAL SPERD OF TURDINE~GENERATOR
PEEDSATER PONP ISENTROPIC EPPICIENCY
PEEDUATER PONP TURBINE EPPICIENCY
PRESIURE OF PP IPLET ABOYE COMD. PRESSURE

RATI) P PNP DISCHM. PRESS. T0 HeP THROITLE
PITCA DIARETER 0P GOVPRNING STAGE

NNABEE OP PARALLEL N-P SECTIONS

ROABER IP PARALLEL L-P SECTIONS

BOWL PRESSNIRE L-P SECTION

EXHADST PRESSURE L-P SECTION

CINDEWSER PRESSDRE

PITCH DIARETER OF LAST STAGE L-P SECTICHM
LEWGTH OP LASPY STAGE BUCKETS L-P SECTION
#G. OF ROISYORE RENOVAL STAGES LP SECTION
AJISTURE RERIVAL SYAGE WO, 1

AOISTABR REMOVAL STAGE PRESSURE
NOISTORE RENOVAL STAGE WO, 2

AOISTORE REMDVAL STAGE PRAESSURE
AOISPORE AEAOFYAL STAGE WO, 12

MOISTORE REMOVAL STAGE PRESSDRE
AOISPORE REROVAL STAGE 80, &

ROLSTURE RPAOVAL STAGR PRESSNAE
BATERNAL AOISTURE SEPARATOR DRAINS TO F¥ HEATER WO.
ADISTURE SEPARATOR EPPECTIVERNESS
NORBER OPF

SPAGES OF RENBAT

TITAL E3. OF P8 HEATERS

WO, OF P¥ NEATERS NP SECTION

WO, DY P¥ WEATERS LP SECTION

P HEATER WO, 1
EXTRACTION STAGE PRESSUORE

TERFINAL TERPERATURE DIPFERENCE

TH2=

27

540,)

965.0
0.52

15871000,
0.0
61000,
0.949238
15884518,
1260.009
159,800
0.90
]
180G
0.R760
0.7698
210,00
1.
65.00
2
L]

194.0
0.98231
0.98231

112,30

43.00
L

8.2

20. 4

10.7

S.4

2, uS= 2

100.

&E N >

354.0
5.0

r
PSIA
PER ZENT
LB/HR
PER CENT

LB/HB

LA/HE

fava

epn

PS1A

s,

PSIA

PSIA = 2.00

PSIA * 2.00

In.

In.

PSIA

PSIa

PSIA

PSIA

PER CENT

PSIA

pe N

IN.

HGA

HGA



D®AIN IS PLASHED, 4D )= 0

THERE IS A DRAIN <O0LEP SECTION, #DC( V)= ¢

DRAIN CODLER APPENACH TEAPERATURE DIPPERENCE
PY HEATER N0, 2

SEITRACTION SPEZAM PRON ROISTURE SEPARATOR VESSEL

TRPANIVAL TEAPERATHRE DIPPERENCE

DRAIW 1S PUAPED, ND{ 2)»

THERE IS ND DRAIN CONLER SPCTION, WDC( 2) = 7
v¥ WEATER NO. )

EXTRACPION SPAGE PARSSORE

TPRMINAL TENPERATIRE DIPFERENCE

DRAIN IS PLASHED, WD( J)* O

PHERE IS & DRAIN COOLFR SECTION, ANC{ 3= )

DRATN COTLZR APPRIACH TEMPERATURE DIPFERENCE
PU HPATER WO. &

PITRACTION SPAGP PRESSORE

TERNINAL TEMPERATURE DIPPERENCE

DRAIN IS PLASHED, WD( %)= O

THEBE 1S A DRAIN CONLER SECTION, WDC( &)= V

DRALN CNILER APPROACH TEMPERATURE DIPPERENCE
P¥ HEATER 8O, S

PXTRACT ION STAGE PRESSORE

TEAAINAL TENPERATOSE DIPPERENCE

DRAIY IS PLASHED, 3Df S)= 0

THERE IS A DRATN COOLPR SECTION, NDC( S)= 1

DRAIN CODLER APPROACH TEAPERATURE DIPPEAENCE
PW HEATER ¥O. 6

EXTRACT I0W STAGE PRESSURE

TERMINAL TENPERATARE DI FPERENCE

DRAIN IS PLASHED, ND( 6)= O

*HERE IS A DRATIN COOLEZR SECTION, NOC{ 6)}= )

DRATN COILER APPROACH TEMPPRATURE DIPPERENCE
P4 PUNP IS LOCATED BEPORE PW HEATER NO, 1, IPs

rd PTAP IS TIRNINE DRIVEN, IPPTs 9

STPAY PLOW T> PW¥ PUNP TUPBINE WILL BE CALCULATED

STEAR PLOW T3 STEAW JET AIR FJECTOR

VALVE STEM AND PACKING LEAKAGES WILL BE CALCULATED, LK= 1

10.0

5.0

120.6
5«0

66.3

5.0

10.0

20.4

5.0

10.0

S. 4

5.0

10.0

15300.

PSIA

PSIA

PSIA

PSIA

L3/HR



ETARPLE PROBLER u), 1, WARINUR GUARANTRR
STEAR TORPINE CYCLE HEAT BALAWCE
ORCENT, FERSION 10-9-78

CALCULATED RESULTS, PAGE 1

TASLE I JVERALL PERPORNANCE

NET TUNDBINE CYCLE HEAT RATE, DIU/KN-HR
NET TURDISE CYCLE EPPICIENCY, PER CENT

GROSS TORDINE CYCLE HEAT RATE, BDTU/RN-MR
GROSS TURNINE CYCLE EPPICIENCY, PER CENT

GESERATOR OUTPNT, ANE

POWER REQTIRED BY TNPSINE-DRIVEN P8 PUAP
GENERATIR DUTPUT PLNS PM PIMP PONRE, AW

RECHASTICAL LOSSES, RS
GEREPATOS LOISSES, X¥

EXARPLE PROBLEM N). 1, AAZIYUA GUARANTEE
STEAW TORBIN? CYCLE WEAT SALANCE
DRCENT, VERSIOIN 10-9-78

CALCULATED 8WSULTS, PAGE 2

TABLE IT TORBINE BIPANSION LINE

TNEBINE THROTPLE

GOVERRING STAGE 8OWL

GOVEREING STAGE SHELL

P SECTION PLEP

fp SECTIdT oeRp

ENTERANAL 9O01STURE SEPARATOR INLET
BITERNAL ®OISPURE SEPARATOR OUTLET
LP SECTIOS BOWL

BRPORE AOISTORE WENOVAL ¥O. ¢
APTER ROISTURE REMOVAL WO.
SEPONE SOISTORE RENOVAL ¥O. 2
APTER ROISTURR REHOVAL FO. 2
WEPDRE AOISTORE RENOVAL WO. )
APTER YOESTORE REROVAL WO.

BEPORE AOISTOR SAOYAL NO. &
APTER NOISTORE REMOVAL WO. &

LP SECTION ELEBP

LP SECTION OEEP

EATING

RATING

STEAN PLOM
La/He

15870518,
15851854,
158538548,
18909832,

14005935,

13047203,
12152792,

8776181,

29

10002,
.1

9a5a,
38.63

126,678

18. 969
1280. 649

6168,
15308,

PRESSURE
PSIA

9265.0
318,0
68),6
208,2
208.2
206.8
202.9
194,0
38,2
38,2
20.8
20.%
10.7
10.7
S.4
5.8
0.98211
0.98231

TEPERATURE
[ 4

540.3
534,13
5004 5
3185, 2

183.0
390.2
268, 5
264. 5
229,0
229.0
196, 4
196, 4
165. 7
165. 7
01,1

BOISTUORE
PER CENT

0,52
0.75
4.
12,60

0.0
0.0

ENTHALPY
BTU/LD

1190.9
1190.9
11714
1093.0
1094. 5
1094.5
1198.5
1198.5
1087,.2
1091.4
1055. 3
1064.5
1029.9
1048, 6
1013.8
1039.1
958.9
976.0

ENT ROPY
BTU/LB-P

1. 3960
1.49C9
1.4168

1. 5487
1. 5674
1.5732
1. 5332
1.5965
1.6075
1. 6161
1. 6479
1.64683
1. 7181¢



PR AMPLE PROPLEN N2. 1,
STRAM “NRRINEZ CYCLE HEAT BALANCE
oPCENT, YPRSION 10-9-78

CALCOLATPD RPSOLT3, PAGE 3

TABLE 111 STEAW JPT AIR PJR2CTOB
STEAR PLOV, LB/HP

STEAR PATBALPY IN, BTN/LD

STEAR ENTHALPY 01T, BTO/LA

TAALE 1V

DRATN PLO¥, LB/HR 1A3AT32.

DRATN PRESSTRE, PSIA 202.9
DRALN TEWNPERATARE, ¢ 3681.0
DRATN ENTHALPY, RTO/LB 3569

TABLE ¥ THPRE IS NO BEHEATER

TABLE VI  MOISTIRE REMOVAL STAGES

ROTSTORE REMIVAL STAGE Nn,

DRATNS Tn PW HEATER NO. 5

STAGE PRPESSNRE, PSIA 1m.2 20.8
TERpEZRATOIE, P 264,95 229.0
UATER REMIYED, LB/HR 52249, 111263,
WATER ENTHALPY, BIN/LB 233,13 197.1
STEAN REWIVED, LB/HN 53314,

STEAN ENTHALPY, BTO/LA 1091.4

YXAMPLE PROBLEM NDo
STEAR TURBINY CYCLE HEAT BALANCE
NRACENT, VERSION 10-9-78

CALCULATED RESULTS, PAGE &

TABLE VIT PU HEATEGS

P¥ HEATER WO,

Pu PLOW, LB/HR

P4 TEMPERATORE 20T, P

P¥ ENTHALPY OOT, RTO/LB

PW@ TEWNPERATONE IN, P

PY ENTHALPY IN, BTU/LB
EXTHACTION STAGE PRESSURE, PSIA
FXTRACTION STEAN PLOW, LB/HR
EXTRACTIOY STEAM ENTHMALPY, BTU/LR
SHELL PRESSURE, PSIA

SHRLL PERPERATURE, P

SHT”LL DRALN PLOW, LB/NR

SHELL DRAIN TENPERATORE, P
SHELL DRAIN PNTHALPY, BTO/LB

TABLE VITI CONDENSER

CONDENSER PREISURE, PSIA
COWDENSATE PLOW, LB/HR
CONDEMSATE TENPERATORE, P
CONDENSATE ENTHALPY, PTO/LP

A

AAL INNOR GUARANTEE WATING

15n00.
1190.9
10,2

1, MAXINON GUARANTEE RATING

]

158245168.
%19.9
397.7
3717.2
352.1
354.0

9uu02t.
1126. 8
325.7
424.9

4u021.
387.2
361.1

0.9R231
12855059,
101.1
69.1

30

BITERNAL MOISTHIRE SEPARATOR DRATNS TN F¥ HEATER Wn. 2

] [
6 6
10.7 Se 4
96,4 185.7
20729, 265379,
168.5 133.6
4A890. 9.
1048. 6 0.0
2 3
12394059, 12394059,
373.7 3130.%
3u6.8 301.2
330.8 288.8
301.2 258.2
202.9 120. 6
638544 . 591630.
1198.5 1162. 6
192.7 11.0
378.7 335.4
3830459, 597408,
378.7 298.8
352.2 268.5
= 2.00 IM. HGA

4

12398059,
288.8
250.2
219.6
187.4
66.3

898536.
1M21,.5
61.0
293,.8

1495984,
229.6
197.9

5

12334059,
219.6
187.8
157.1
125.19
20.4

667830,
1064.5
18.6
224.6

23805683.
167.1
135.1

6
1231930099,
157.1
125.1
102.9
70.9
5.4

a80178.
1039.1
5.0
162.1

3386051,
112.9
80.9



BEAWPLE PROBLEA R, 9, MATINOA GOARANTEP PATING
SPEAN TORBSINE CYCLE NEAT BALAWCE
ORCENT, VERSIIN 10-9-78

CALCULATED RESOL?S, PAGE S

TABLZ IXZ COSDENSALZ AND PREDVWATAR

COBDENSATE PLIW BY-PASSED PO STEZAR GENERATOR, LB/MR

CONDENSATE ENTRALPY BY-PASSED T0 STEAR GEWERATIR, *TOU/LB

P FLO® T) P¥ POMP, LB/SHR

PU TENPERATORE TO P9 PONP, P

PE RUTRALPY TO PN PORP, BTG/LE

PS ENTHALPY BISE ACROSS P¥ PUMNP, BTO/LA
PO PRESSORE INCREASE ACROSS FV PUNP, P51

PR PLON T) STEAR GESERATOR, LOB/NEB
PY TERPEGATORE PO STEAN GENEPATOR, P
PO BETHALPT TD STEAR GEBNESATOR, BTU/LB

MAFE-0P TO CONDENSEF HOTWELL, LB/MB

STREAN PLOF PROA STRAR GEWERATOR, LB/NR
STEAN BATHALPY PROA STEAN GENESATOR, BTU/LB

TNROTYLE STEAN PLOV P¢ PONP TORBINE, LB/WR
THROTTLE PRESSORE P8 PURP TUFBINE, PSIA
TNBOTTLE BETHALPY FS PORP TURPINE, BTO/LA
BYNAUST PRESSUNRNE pu Pump TORAINE, PSIA
EXMAUST ROTHALPY Py PUNP TURBINE, BTU/LB

EXARPLE PROBLEM WO, 1, AALINUR GUARANTRE RATING
STEAR TUBBINE CYCLE WEAT BALANCE
ORCENT, VERSIJIN 10-9-78

CALCOLATED RESULPS, PAGE 6

TABLE X YALYE STEN ABD SHAPT LEAKAGES
STEAA SEAL PEGULATOR
PLOR TO SSR, LB/NB
ENTHALPY AT SSB, BTU/LD
PLOW PRIA SSR TO WAIN CONDEWSER, LB/NSR
PLOW 08 SSR PO STEAR PACKING RXHAUSYER, LB/NR
FLO® PRIN SSB TO PV MEATER NO. 6, LB/HD
BAXE-UP PROR THROTTLE STEAN, LB/HR
ENTHALPY OP WAKEZ-0P STEAN, BTOAD

TAROTTLE YALVE STE®
LEAK Na, ' (DEAINS TO F¥ REATER WO. 2), LB/HR
ENRTHALPY LEAK WO, 1, BTOAD
LEBAK NO. 2 (DRAINS TO SS®), LB/HR
BETEALPY LEA: %0. 2, BTIONLE

GOVERNING STAGE SECrIoNm
LEAK NO. 3 (DPAINS TO PV NEATER WO. D), LNMEB
BUTRALPY LEAK WO, 3, BYUNLD
LEAK BO. & (DRAXNS TO SSB), LB/HER
BFTNALPY LEAK %O, &, BYOALB

AP TURBINE SECTION
TOTAL LEAK WO, S (DRAINS TO PV BEATER MO,
BRTHALPY LEBAK WO. S, BYU/LB
TOTAL LEAK BO. & (DRAINS TO S3SB), LB/HR
EETHALPY LEAK ®O. 6, BTUAR

1), Losnp

31

61000.
10.9

15828518,
1746.8
348.C

4.1
1062,
15A24¢ 19,
419.9
397.7

0.

158455 14,
1190.9

259867.

192.0

1198.5
122789 -
349.4

2.50 1.

5779,
1094,5

1094,5

HGA
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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 Ref. 3. The cycle of Ref. 3 is a two-stage steam reheat
cycle supplied with slightly superheated steam from a PWR employing
once=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 cyele analyzed is shown schematically in Fig. 4, and the input
data for both the VWO case and the half-rated load case, entered on coding
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




FEEDWATER
PUMP
TURBINE

ORNL-DWG 78-12694

FROM STEAM
CENERATOR MOISTURE 5 -
SEPA - STEAM REMEATERS
é)é RATOR | 4
HP TURBINE LP TURBINES
(DOUBLE | — - (3 DOUBLE F.OW) GENERATOR
FLOW) !
Bﬁs F CONDENSER |
STEAM AR
SEaL ™ EJECTOR
REGULATOR ﬁuoeussn
| 3 Z STEAM
VERTER 01~ .o
FEEDWATER . N NO.4 NO. NO.
Josreau DwWAT NO.2 NO.3 0. 0.5 0.6
- 'C} h\“ J\N P\“ ]
DRAIN
COOLER 1

Fig. 4.

PWR turbine cvcle for example problem No. 2.

7t



TWELVE DIGIT LONG FORM

KEYPUNCMING INSTRUCT ONS

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

St



TWELVE DIGIT LONG

FORM

wae
' tast
KEYPUNCHING INSTRUC TIONS . . b
Punch anly these cards contein.ng dere REwan«s —amlt
aEFERLNCE
J B
.
F T T oo 1T° B 1
b oo - - o o o . N e
e
2
R ——
r ] (4

t
-

UCN-3394
3 ¥en

Fig. 5 (continued)
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PROFLEN NO. 2, VW)
RBINE CYCLE HWEAT BALANCE
'ERSTON 10-9-78
‘
.ROTTLE STEAM TENPERATNRE
THROPTLE SPEAM PRESSURE
THROTTLE STEA®™ WDISTURE
ESTINATED THROTTLE STEAM FLOW
PV WAKE-OP RATZ (TO CONDENSER HOTWZLL)
CINDENSATE BY-PASSED TO STEAM GENERATOR
THROTTLZ PLO¥ RATIO
REQUIRED STEAM GRNERATOR OUTLET PLOW
REQUTRED ELECTRICAL OUTPUT
GENERATOR RATED CAPABILITY
GENERATOR POVER PACTOR
GENERATOR JPERATION AT RATED MYDROGEN PRESSUBE, IH2=
ROTATIONAL SPEED OF TN¥BINE-GENERATOR
PE®DAATER PJYP ISENTROPIC EPPICIENCY
FEEDVATER PUSP TURBINZ SFPICIENCY
PRESSNRE OP PUP INLET ABOVE COND., PRESSURE
SATI) OP PY4P DISCH. PRESS. 70 H-P THROTTLE
PITCH DIAMETER OF 5OVERWING STAGE
WUNBER OP PARALLEL H-p SECTIONS
NU4BER JP PARALLEL L+P SECTIONS
BIWL PRESSORE L=P SESTION
EXHAUST PRESSTRE L-P SECTION
CONDENSER PRESSURE
PITCH DIAMETER OF LAST STAGE L-P SECTION
LEYGTH P LAST STAGE BUCKETS L-P SECTION
N3, OP MOISPIRZ REMOVAL STAGES LP SECTION
®3ISTUYE REMIVAL STAGZ NO. 1
MOISTURE RENOVAL STAGE PRESSURE
MOISTNIR® PEMOVAL STAGE NO. 2
90TSTNAY REMOVAL STAGE PRESSURE
MOISTORE R®MOVAL SPAGE %0, 3
40ISTURE REMOVAL STAGE PRESSURE
SZITERNAL MOISTURE SEPARATOR DRAINS TO PV REAPER NO.
MOISTURE SEPARATOR EFPECTIVENESS
NUMRER D STAGES OP REHEAT
ESTINATPD STEAN PLOVW TO 1ST STAGE REHEATER
TERMRIWAL TEMPERATURE DIPFEBENCE 1ST STAGE BEHBATER
1ST STAGE REHEATER DBAINS TO PU HEATER NO. 1, NDRA= 1
SSTINATED STEZAM PLOV TO 2WD STAGE BEHEATER
TERNINAL TEMPERATURE DIPPEREWCE 2WD STAGE BRREATER
28D STAGE REHEATER DRAINS TO P¥ HEATER NO. 1
TOTAL WN. OF PW HEATERS

%0. 3P *8 HYATERS HP SECTIOM

594.6
1000.0
0.0

14562609,

0.0
0.
1. 00000

153813713,

13110.930
1456.620
0.90

1860
0.8780
0.77006

100.00
1.26

65.60
2
[}

173.2
0.38231
0.98231

132,60

43,00
3

19.5

10.2

5.2

RS= 2

100.
2
484000,
25.0

792300,
25.0

r

PSIA

PER CENT
LB/4a
PER CENT
LB/HR

LB/HR

nez

RPN

PSIA

IN,

PSIA

PSIA = 2,00

PSIA = 2.00

.

Iu.

PSIA

PSIA

PSIA

PER CENWT

LB/NE

LB/HE

IN.

.

HGA

HGA



%3, 3P PE NEATESY LP SECTION

P8 MEATER %n. 1}
PRATRACT ING STAGE PRPISUAR
TERAINAL TEAPERATURE DI PPERENCE
DRAIN I3 PLASHED, WD t}= 0

THERE 13 A DEALIRN COOLPR SECTION, NRBCE V)= 1

DRAIN COOLER APPROACH TERFERATUNE DIPPENENP

PE HEATPR #OD. 2

PEPAACT ION STEAM PROA ROISTURY YEPAHATOR WE'iiPL

TESAINAL TERPEGATUONE DIPPENEMCE

DHAIN 1% PUNAPPD, MD{E 2) -

THERE 1% R0 DRAIN COOLFR SPCTION, WLEE 2y 1)

4 HEATER MO, 3
PETRACT ION STAGE PHESTURE
TERMINAL TEAPEMATORE DI PPENRMCE
DRAIN 1S PLASHED, ND( J)= O

THERE L5 A DRATN COULPR SECPION, NDCQ 9)- 1

DRRIN COTLER APPROAUN TPERPERATIRE DIPFEHEWCFK

PY HEATER HO. &

CRTRACPION STAGE PUPISUNE

TERAINAL TPAPEKATURE DIPPERENCE

DRAIN 14 PLASHED, ND( 8)= O

THERE 19 A LMALIN COOLER SECTION, WDU( 4)« 0

DOAIN COILER APPHOACH TERPERATUNE LIPPEREN Y
PY HEATER WO, %

PETEBACTION STAGP PRETINNE

TERRINAL TEAPENATOME D) PPERENCE

NRAIN T8 PLATHED, ND( ")~ O

THEBP 13 A DRAIN COULER SROTION, WLC{ H) - 1

DRAIE COILPN APPRDACH TRRCRBATIRE GlFrEULACY
PU HEATEN WD, &

FRERACP ION iPAGE PRPISORE

TERARINAL TEAPEUATOUP DI PPENENCK

NDEATR IS PLASHED, WhH{ &)~ 0

THRERE I3 A DRAIRN COOLER SPCTION, BUC L b)= }

NEALIN COOLER APPADACH TEAPRMATURE DIPFPEEFN P

PY PUAP 13 LOCATED BEPORE PU HEATEN WO, IV, Ip-

PO PURP IS TORRING DERIVEN, IPPT-

STEAR PLOW TO PU PORP TORPINE WILL OFE CALUULATED

STEAR FLOW TO 3TEAR JET ALIR BJECTOR

Js

4hl.h

a0

1.0

Y.

106,/

Y1)

10,0

[P}

Y. 0

0.0

10.9

0.0

100,

YALYE STRR AND PACKING LEAKAGES WILL BP CALCULATED, LR« 1

Pila

(a3 N

Li/nu



FTANPLE PROBLEA N3, 2, VO
STPAS THHAINY CYULE HPAT WAL ANCY
NRCPNT, YERSIIN 10-9-7H

CALCHLATED RESULTS, PAGYF 1

TARLE T JYPRRLL PRNPONRANCE

NFT THROIVE CYCLY HPAT WALFF, HTH/K4<HN
NFT TOHNINE (YOLY FPPICIENCY, PPH CENT

GRo<S, TURBINE CYTLE WPAT HATE, NTU/KM-HB
GRasS TURKEINE CYCLE YPRICTENCY, PER CPNT

HENPHATOR QUTENT, ANP

POMEFR RTQUIKPYO BT TUPRINE-DRIVEN Py PURE, AW
GENE RATAl OPPNT PLUYG ¥ PURT POUPN, AN

MPCHANTCAL Lossirms, Ko
GPHFRATOK LDSSES, K

rEARPLE PROBLER Wy, 2, YO
STYRR TURRING CYCLE HPAT BALANCY
orcrgl, ¥ERCTIN 10-%-1H4

CALCHLATID WP ULPS, PAGE I

FAHI Y JI  TORHINY FREANSTON LINY

“TrAR PlLOM

. Luzuk
THRNINE THROTPLP TNCHOS 12,
GOYPREING STAGE BOWL 'Y .
GOYPNEIN G STRGE SHPLY a9 ),
Me LPCTION PLPP 12040208,
ne S ECTIOC Drre

PRTFRNAL AOTSTHRY SPEARAPOR INLFT 12800922,
YETYHNAL ADISTERRY SPPARATONR OUWTLYFT IARLTUT YL N
15T STAGY RLHEATYW INLPT 11870140,
157 4TAGE NEHPATER OOTLPT 11970147,
MND STAGY RPHEAP PN T NPT 1907005 0,
SND STAGE RPHPATEN OUTIFT ARRILALE R
L4 SPCTION ), 1090 bn,

URPaNE ANTATHNE READEAL NO, Y

APTER I TURE RPROEAL WO, 8

NEPORP ROISTHRE HYRDVAL NO, )

APTPI ROISTHRE RFAWAL NO, 2

BEPOLE ANY STHRP KRPAOYAL NO, )

APTPH MOLSTONE WERIVAL NO. 0

1e SPUTION ELPP CRIPIYAN
LPE SsPUTINY neep

39

anah,
1h.5h

FL LT
. 09

Fawe.2m

AL
1. I

O WH,
124,

PRESSONE
LR}

Hoo.0
960, 0
Tah.
18,7
199, 7
181, 4
L L |
tHn,
109,49
tAl,9
189,.1¢
14,2

Man
ALY
W, 2
m. 2
hed

CEMPERATORY
v

RN 2 )
GHY, 2
Hun, 7
1".a

$1h. 9
42, 0

S~
Wiu, §
26t
226,10
L L TP |
14,0
"y
hi 9
wi.

ROLLTRY
PER ENT

0.0
0.0
0.0
LY

0.0

0.0
6 e
[ITTN
bet?
LT
1,910
[N
10, 4%

ENTHAL VY
wru/Lh

1244, %
124k, 4
1226, h
192494
12,0
1127.0
147,
1197,
1200,
1230,
1240,
1280,7
11105
1147.4
1Wwiu. s
1090. 3
ws2.?
W,y

PH6 ., 9
wen9

~--- .-

ENT koY
U/ Lh-P

1. 4444
t.44l0
1. 40

1.05%14
16124
1. 0784
[ Y
1. 7040
1.7
Yo T422
1. 7880



PIAAVLE PSOBLRA WO, ), VHO
STEAN TORBINE CYCLE WEAT BALANCE
NRCENT, YRASION 10-9-78

CALCLATED RPSOLTI, PAGE o

TARLE 312 GTPAN ST ALR PIRCTOR

STPAR PLOW, LB/ZHR 1%00.

STPAN ENTHALPY 1IN, NTO/LM 1204, 4
STEAR ENTHALPY OOT, ATO/LN mo.2
TADLE I¥ RETEANAL AN STURY SEPABATON DRAINYG TO
DRATN PLOM, LB/ND 106 2497,

DRAIN PREISNRE, PIIR AL [y §

ORAIN TERPRRATIRR, P 1mm.9

DRAIN ENTHALPY, BPO/ZLD 09,

TABLE ¥ LIVE YTRAN NEHPATEN

117 STAGE DRAINY T1) PU NEATERE BO. t

19T STAGR STRAR PLO®, LME/NG LLA 2 PN

157 STAGE STEAR PUTHALPY, KTU/LM AR L T A

197 STAGR PRPSSNBE, PYTA 7.2

197 ITAGE DRATE TEAPRRATHRE, P LR3I

15T ATAGR DRALIS RNTHALPY, ATO/LN LN (I ]

JAD STAGR DRAINI TN P¥ WRATRR MO, }

24D ATAGE YTRAR PLOW, LA/NE AL LT RN

RN STAGE ATEAN ENTHALPY, ATO/LM (L P

20D STAGE PRPSIORE, PIIA KL LY ]

280 STAGR ORALN TERPENATHER, P heloH

28D ATAGE DRATE® EATHALPY, WTO/LM %40,

TARLE O1  ADISTONE RPAOVAL 1 TAGES

ROJSTARE BEANTAL 4 PAGE WO, | 4
DRATNY TN FY URATER WO ] [
STAGE PRESAYURE, PIIA 19.45 0.2
TERPRRATARE, P 106, 6 19,1
WATER RERDIUED, LW/7HR LITLE N 1126049,
WATER KETRALRY, BTU/LM 199.9 ot/
TTEAN BEADTED, LA/ZAR 0. 459n0.
ATEAR ENTRALPY, BTO/LH 7.0 me0. 19

ERARPLE PRODLEN D, 2, ¥HO
TTEAR TURRINP CYCLR NEAT NALANCE
OHCPAT, YPRILIN 10-9-7R

CALCOLATED RESULTY, PAGE &

TARLE VIT PU HEAT RAY
HRATER %O,

PLOW, LA/ZNR
TEAPERATURE OUT, P
FATHALPY 0OUT, ATO/LB
TRAFEDATORR (0, P
RUTNALPY IR, RTO/LD
RETRACTION STAGR PREISUNE,
FETRACTION STEAR PLOW, LA/7NR
EXTRACTION STEAR ENTHALPY, RTU/LA
IMRLL PRRISHRE, PIIA

ANRLL TENPRAATURR, P

SNELL DRAIS PLOW, LAMD

SHRLL DBATN TRAPRRATURE, 7

SNELL DRALE RETHALPY, ATO/LR

TABLE VIST CONDRNSRD
CONORNIER PRESINRR, PSTA
CORDENSATE ¥ LB/NR
CORDENIATR TRAPRRATURR, P
COUDRNSATE RNPEALPY, ATO/LM

1

P 000470,
L1 )
4288
170.7
186, 2
[ LYY Y

V124a508,
LALLM Y
24,0
aks_6

2515691,
[ L1
158,90

0,942
119992,
0L
699

40

-

e NEATPR AD. )

LU A
11,
AR A PR

n.n

4 ]
L ARNATY PN 11692,

oot 2.5
1. 290,49
121
291.9
1H6. )
A16269. CRITYS L'
LT 1216.%
17'.0 9.2
[ 2208 a0,
LALTYZEN 416260,
LA 2986.4
s.? 66,2
- 2.00 in,

L]

119450692,
P LM
290
210
1Ry 4
[ ]

60,
119504
4.0
291, h

1%9 20,
221.2
195, 4%

b
11395092,
1.2
1Hhae
th . 4
172141
1.9
649240,
1.n
7.9
222.2
104995 ),
10" .4
4.3

.

11969/,
1% .4
120.1
1mM.n
6.9
el

4193w,
10701
4.
W8

26018 0.
1.1
.9



TRARPLE PROBLYN W0, 7, VU
ATPAR TORNINP CYCLE HPAT HAL ANCE
ARCPNT, YPRSEIN DDA

CALCHNLATPN WPRILPT, PAGE Y

TAULY 1T CONDPRSATY ARD FFYPDUATEN

PH PIad T PU POAP, LBD/MN

re TYRPUFRATONRY T PW PURP, P

@ ENTHALPY T PEQ PrHRP, NTUH/LL

Fé CHNTHALPY ISP ACHOYY Y PHAP, HTUZLN
PY PRPIIIRE INCRPAGY ACKO < PW AP, PST

P PLO® T TTPAR EPNFNATGAD, LU/

*H Tent PHATINRP TD STPAR GNP WATOH, P
P YNTHALPY TN SPEAN GENPRATON, BTUH/LR
MANE-NP T) CONDPYEN HOPWELL, th/AtH

STPAR PLOM PROA STEAR CENRRATOR, LBAIK
STPAR PENTHALPY PN STPAR CPNY HATOH, NWTHAN

TRHOTTLY STPAR PLOW P¥ IR THRRINE, 1 H/0R
TUROTTLY PRY4SHURP Py PUAP TURNINE, PIIR
THMOTTLP FPETHALPY Pd PHRT THHBINE, BTUZLD
PINNINT PUESTORE PO PUME TURNI NP, PSTA
YEUAUST ENTHALPY Py FUAP TuURNINr, BRU/LK

VEAAPLE PRONLER N, 2, YU
SWTPAR TORNENE ¥ LEZ HFAT BALANCP
nRerNt, YPRSION 10-9-78

CALCTLATED RESOLT., PALF &

TAMI P I VALYP STER AN SUAYT LEAKAGHES

STPAR SEAL RPGHLATON
FLOW TH AR, LAZAR
FNTHALPY AT ‘ivn, RTO/LD
PLON PROA SAW T MAIN COINDENSER, LH/HH
PLOW PRI SN TO STEAR FACKING ERHANGSTEN, Li/ne
PLOM PRON G5Q T FY HPATPE MO, 6, LA/
RARP-UF PRON THROTTLY STPAR, | H/HR
ERTHAT PY OF AAKE-0P STEAR, PBTU/LH

THHOTTLY VALYR 2PFR
LEAR NGO, ) (DRAINT TO PY HEATER Nu, 2), LWHR
ENTHALPY LEAK MO, (, NTU/LN
LEAX WL 2 (DRATNS PO 54l , LH/ZHR
ENTHALDPY LPAK ®n, 2, aTu/Lh

GOMPRRING TTRGE SPOTION
LYAR WO, ) (DRATNY TO PM HEATPR N0, 0), Lb/sur
PRTHALPY LYAR WO, Y, DTU/ZLD
LEAK WO, & (DRAING TO NTH), LM/ZHA
ENTHALPY 1PAR WO, 8, BTO /LD

Wy TUNBINE SPCTION
TOPAL LEAK RO, ‘s (DRAINT TO PY HEATER N0, ), Ln/itk
PNTHALPY LPAR RO, %, hPO AN
TOTAL LEAR NG, & (DRAINT TO %5H) , LW/HER
PENTHAL LY LFAR NN, &, RTO /LN

41

1Mt
on,0
o N
“ !

110,

1% e,
444, b
4la.n

0.

15911779,
126840,

FLERLR N
12,0
1200, 1
FEPRL T . 2.90
NIL

LILLY RS
144,
10000,
1200,
LI'Y A
n,

2.0

[RLTY'R
12u0.%
d1th.
IFLTIRY

0.
0.0
0.
0.0

B,

127.0
19781,

AP
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PEANPLE PRONLEA MO, 2, HALP MATED LOAD
STRAR THRBINE CYCLE HEAT BALANCE
ORCENT, YERSION 10+9-7A
INPNT DATA
THRITELE STEAN TEAPERATHRE
THROTTLE STRAN PRESSURE
TAROTTLE STEAN ROISTORE
ESTITATED THROTTLE STEAR PLOW
PO MAKE-OP RATE (TO TONOPWSER NOTWELL)
CONDENSATE BY-PASSED TO STEAN GERERATOR
THROTTLE PLON RATIO
R2Q0T AED STEAN GENPRATOR CGOILET PLOW
REQUTARD ELECTEBICAL D0TPUT
GESERATOR BATED CAPABILITY
GENERATOR PONWER PACTOR
GEWERATOR OPRBATION AT RATED HYDROGEW PRESSURE, 1#H2= 0
ROTATIONAL SPEED OF TNRAINE-GENERATOR
PERDUATER PUAP ISENTAOPIC EPPICIENCY
PERDUATER PONP TORBINE BPPICIENCY
PRESSORE OF PEP INLET AROVE COND. PRESSURE

RATIO OF PUP DISCH. PRESS. TO H-P THROTTLE
PITCH DIANEYER OF GOVERNING STAGR
WUNBER OPF PAHALLEL H-P SECTLIONS
RUABER OF PABALLEL L-P SECTIONS
BOUL PRESSGRE L-P SECTION
EINAOST PRESSNAE L-P SECTION
CONDENSER PRESSHRE
PITCHE DIARETER OF LAST STAGE L-P SECTION
LENGTH 2P LAST STAGE BUCKETS L-P SECTION
Wo. OP ROISTONR RENOVAL STAGES LP SECTION
ROISTURE REAOYAL STAGE wWO. ¢
NOLSTUREZ RENOVAL STAGE PRESSURE
ROISPORE RENOVAL STAGE NO. 2
AOISTORE REMOVAL STAGY PRESSORE
AOISTURE RENOVAL STAGY NO. )
NOISTURR RENOVAL STAGE PRESSUAE
EITERABAL NOISTORE SEPARATOR DEBAINS TO
NOISTURE SEPARATOR EFPECTIVENESS
NOABER OP STAGES OF REAPAT
ESTIVATED STEBAR PLOW TO ST STAGE AEHZATER
TERAINAL TENPERATORE DIPPEREBACE 13T STAGE NEHEATER
13T STAGE REREATER DRAIWS TO P¥ NEATER WO. 1, WDRH= 1
ESTINATED STEAM FLOS TO 28D STAGE RRUEBATER
TERNINAL TENPERATURE DIPPERENCE 2MD STAGE REHEATER
200 STAGE RENEATER DRAINS TO PW WEATER 9O, 1
TOTAL ¥0. OF P¥ HEATERS

3. )P PY HEATERS BP SECTION

PV HEATER WO. 2,

94,6
1300.9
0.0
£540500.
0.2
0.
0.45250
7213868,
639,900
1456, 600
0.90

1900
0.8780
0.7700

100.00
1. 26
65,00
2
6
BU.G
2.9A231
0.93821
132.00
43.00

3

9.6

2.7

L4

100,
2
188000,
11.9

628000.
1.9

r

PSIN

PEF TENT
LB/HE
PER ZENT
LB/HR

LB/HR

nee

Ll 4]

P3IA

PS1IA

PSIA = 2.00

¢STA = 2.00

b3 2

1w,

PSiA

PSIA

PSIA

PER TENT

LB/7HR

LB/HA

.

N,

HGA

HGA



e P PE® HEATPERS 1P SECTION

Py HEA®ZR WO, 1
TEITEACTION STASE PIPSSUBE
T2ANINAL TENPERATURE DIPPERENCE
DRAIY IS PLASHED, ND( )= O

THERY [S A DBAIW COOLYB SECTION, NDC{ )= O

DRAIN COOLER APPROACH TPRPPRATHRE DIPPERENCP

Py HPATER NO, 2

EETRACTION STEAM PROR MOISTORE SEPARATOR VESSEL

TERRINAL TEAPTRATURE DIPPENENCE

NRALIN IS PIRPPD, ND( 2y = 1

THERE 1S N3 NRAIN CTONLER SECTION, WDC( 2)* )

P HEATER ¥9. 3
EXTRACTION STAGE PRESSURP
TERAINAL TEAPERATURY DIPPERENCK
DRAI® 1S5 PLASHED, ND{ 3)s O

THERY [S A DFATN COOLPR SECTION, NDC{ )= 1

DRAYN COOLER APPROACH TEMPERATURE DIPPERENCE

F# HEATER N1, &
FYXTBACTIIN STAGE PRFSSORE
TERRINAL TERPPRATURF DIPPPRENCE
DHAIN IS PLASHED, WD{ 4}= O

THZRP TS A DRAIN COOLER SECTION, WDC{ 4)= 1

DRAIN CNILER APPROACH TPRPERATHIRE DIPPERENCE

F¥ HEATER W0, S
EXTRACTIOIN STAGE PRESSURE
TERNINAL TEMPERATIRE DIPPERENCE
DRAIN IS PLASHED, YD{ S)= 0

THERE IS5 A DRAIN COOLER SECTION, NDC( S5)a ¢

DRAIN COOLFR APPROACH TENPERATURE DIPPERENCE

PV HEATER %0, 6
EXTRACTION STAGE PRESSORE
TPARINAL TEMPEPATURE DIPPPRENCY
DBAIN IS PLASHED, %D( 6)= 0

THERE IS A DRAIN CONLER SECTION, NDC{ 6)= 1O

DRAIN CONLER APPPOACH TEMFERATURE DIPPERENCE

P¥ PUMP IS LOCATED BEPORE PV HEATER WO, 1, IP=

re PNAP IS TURBINE DRIVEN, tPPT- 1

STEAM PLOW TD PV POMP TURBIWE WILL BE CALCULATED

STEAR PLOW T) STEAM JET AIR EJECTOR

VALVE STEM AND PACKING LEARAGES WILL BE CALCULATED, LK= 1V

1

43

218.0
5.6

5.0

52.5

5.0

10.0

J2.0
5.0

10.0

9.6

5.0

10.0

2.7

5.0

10.0

1500.

PSIA

PSIA

PSIA

PSIA

PSIA

LB/uR



BRARPLE PROBLEA W), 2, MALP RATED LNAD
STEAR TORBINE CYCLR NRAT BALABCE
NRCENY, YEESION 10-9-74

CALCULATED RESULTS, PAGE

TABLE T ODVERALL PERPORAMANCE

WRT TORBINE CYCLE HEAT RATP, BTU/R0-HE
FET TORBISE CYCLE RPPICIZECY, PER CEm?

GROSS TORBINE CYCLE MEAT RATE, BTU/KE-NR
GROSS TUSBINE CYCLRE EPPICIENCY, PER CEBY

GENZRATOR OUTPUY, NEUP

POUER BEQUIRED SY THRAINE-DRIVES P¥ PUAP, AN
GERNERATOS OUTPUT PLUS M PUAP POBER, AW

ARCHANICAL LOSSRS, K%
GEBZPATOR LOSSES, KW

REAMPLE PROBLEN WO, 2, NAL? BATED LOAD
STEAR TORBINE CYCLE NEAT SALARCE
ORCENT, TRESION 10-9-78

CALCOLATED RESULTS, PAGE 2

TASLE IY TORBIBE RYIPANSION LINE

STEAR PLO®
Le/ne

TORBINE THROTTLR 6588248,
GOVERNING STAGE B0OWL 6572559,
GOVERRING STAGE ISMELL 65725%9.
np SECTIONS ELEP 6072158,
AP SPCPION NERP
REITEANAL NOISTURE SEPARATOR IELET 60583813,
EXTEREAL NOISTURE SEPARATOR OUTLET 5581254,
1ST STAGE RENEATER IWLET 5357213,
1ST STAGE SENBATERN OUTLEY 53572113,
WMD STAGE RENEATER INLET 5357213,
2%wD STAGE RENEAPER OOTLEY 5357213,
LP SECTION BOWL 5225934,

BEPORE MOLSTURE REAOVAL NO. ?

APTER HOISTORE REROVAL MO, 1

BEPORE NOISTURE REROVAL 0. 2

APTER #OISTURR REROVAL WO, 2

BEPORE ANISTURR REROVAL %0, 3

APTER NOISTORE RENOVAL WO. 3

LP SECTION ELRP 8268627,
LP SICTION OERP

10210,
13.15%

10088,
33.88

630. 590

9. 191
639.772

6148,
7629.

PRESSORE
PSIA

1000.0
102.7
3.9

92.5
92.5
1.9
90.9
90.9
89.7
89.7
28, 8
84.5
9.6
9.6
5.0
5.0

2.7

2.7
0.98231%
0.9923

TEAPERAIDRE
r

598. 6
551, 8
929.0
322.3

321.0
37108

MOISTURE
PER CENT

0.0
.76
.42
.16

5.62
4. 34
7.80

ENTHALPY
BT0/LB

1208, 5
12608, 4
1204.8
11135
1M15.0
1915.0
1185, ¢
1185, 4
1213.9
1213.9

EWTROPY
sTU/LB-P

16704
1.5020
1. 5166

1. 7441
1. 7648
1.7700
. 7772
1.7924
1.8005
1.8223
1. 8356



EXAMPLE PRODLER F). 2, MALP BATED
STEAR TORBINE CYCLE MEAT BALANCE
ORCER?, VERSION 10-9-78

CALCULATED RESULTS, PAGE )

TABLE III STEAR JET AIR LIECTOR

STEAR PLOF, LB/MR
STEAR ENTHALPY 1w, PTO/LB
STEAN ENTWALPY 207, ATO/LB

LOAD

1500.
1268, 5
10,2

45

TABLE IV EBITEREAL MOISPURE SEPABATOR DRAINS TO PN HEATER WO,

DIAIE PLOV, LB/UDR 877129,
DRALE PRESSOURE, PSIA 90.9
DRAIS TENPERATURE, P 321.0
URAIS BNTIALPY, BTU/LD 291.4

TASGLE ¥ LIVE SPEAR REHEATER

¥ST STAGR DBAINS TO PN REATER WO.
1S? STAGE STEAR PLOW, Lb/AR

15T SPAGE STEAM BETNALPY, BYU/LB
1S? STAGE PRESSIRE, PSIA

1S7 STAGE DRAIN TENPERATORE, P
18T STAGE DEAIR RRTHALPY, BYO/LO

20D STAGE DEAINS TO P¥ WEATEN RO,
29D STAGE STEAR PLOW, LB/#R

MWD STAGE STEAN BRTNALPY, BTO/LE
2uD STAGE PRESSORE, PSIA

28D STAGE DRAIN TEAPEERATORE, P
290 STAGR DRALF ENTHALPY, BYU/LD

TABLE VI ADISTORE §EMOVAL 5TAGES

ROISTURE RENMOVAL SPACE NO.
DRAINS ¥H PR WEAPER BO,
STAGR PRESSORE, PSIA
TENPERAYORE, P

WATER REAOVED, LO/ns
UATER ERTAALPY, BYD/LB
STEAR BREX)VED, LB/RR
STEAR BETRALPY, ANPD/LB

1
187557,
1170. 6
208.%
383.7
157.5

1
628120.
1244.5
985.1
542.8
540.1

EXARFPLE PROBLEA WO. 2, MALF BATED LOAD

STEAR TORBINE CYCLB WEAT BALAWCE
ORCENT, VBRSIOP 10-9-78

CALCOLATED BERSOUL?S, PAGE &

TABLE ¥II PV HEATERS

PE ABATER WO.

vy PLOV, LOB/AR

e TENPERATORE OUT, P

78 ERTHALPY O9F, BT0/LB

P9 TENPERATORER "N, P

P ENTHALPY I, BTO/LD
BITRACYION STAGE PRESSOURE, PSIA
BXTRACTION STEAR PLOW, LB/HR
EXTRACTION STEAW EUTHALPY, BTU/LB
SRELL PRESSURE, PSIA

SRELL TEAPERATORE, P

SWELL DRAIN PFLO®, LB/iR

SHELL DEAIW TERPRRATORE, P
SAELL DRAIS® ESTEALPY, BTO/LB

TASLE VIII COBOERSER

CONDENSER PRESSGRE, PSIA
CONDEESATR PLOW, LB/NR
CONDEUSATE TERPRRATURE, P
CONDRESATR EWPEALPY, B0TO/LB

1

7213868,
375.5
350.2
315.8
288.1
218,.0

312048,
1170.6
196.9
380.5

113598S.
325.8
296.8

0.98231
5376711,
1011
69.1

2

5376713,
312.%
202.5
273.8
212.9
90.9

228081,
1185.8
86.3
7.4

1837155,

2

2.7

136. 8
599113,

104.8

2.0

k|

5376713,
273.8
282.9
208,13
212.8
52.5

157579,
1250.3
8.3
278.8

157579,
258,13
222.9

2.00 IN. HGA

L

$37671),
204,3
212.8
182.13
150.1
32.0

Itresa,
1208.6
29.4
249,13

4687137,
192.3
160.3

S

5376713,
182.3
150.3
128.6
96.6
9.6

256934,
1128.6
8.8
187.3

742057,
138.6
106.6

L3

5376713,
128.6
96.6
192.7
70.7
2.7

91764,
1076.6
2.4
133.6

961310,
112.7
80.7



TYANPLE PRIOALEA ¥D. 2, HALP PATED LOAD
STEAN TURRINE CYCLE MEAT MALANCE
NACPENT, YEASION 10-9-74

CALCULAT ED

PESULPS, PAGP 5

TABLE IX CONDENSATE AWD PEEDWATER

re
v
14}
F¥
ry

FLOW T) PV PURMP, LBHP

“ERPERATURE TN Pw pump, P

ENTHALPY TO P¥ P1up, BTU/LB

FNTHALPY RISE ACROSS PW PUNMP, BTU/LB
PRESSURE INCREASE ACROSS P¥ PURP, PSI

ry
ry
rv

PLO¥ T) STEAM GENERATOR, LB/HR
TERPERM ZORE T) STEA R GENEPFATON, P
SNTHALPY T0O STEAN GENERATOR, BTU/LB

WAKP-NP TI CONDENSBER HOTWELL, LA/HR

STEAR PLOV PROA STEAR GENPRATOR, LB/HR
STTZAM ENTHALPY PROM ST EAM GENERATOR, RTU/LB

THROTTL® STEAM PLOW ¥¥ PUMP TURBIWNE, LB/HR
THROTTLE PRESSURE Pw PONP THRBINE, PSIA
THROTTLE EWTHALPY P¥ PUAP TURBINE, RTU/LB
ECHAUST PRESSURE F¥ PUNMP THRBINE, PSIA
EXHAUST EWTHALPY PW PUMP TURBINE, BTO/LH

PXAMPLE PROMLEM WO. 2, HALP RATED LNAD
STEAR TURBINE CYCLE HEAT BALANCE
ORCEN®, VERSION 10-9-78

CALCULATED RESOLTS, PAGE 6

TABLZ X VALV2 STER AND SHAPT LEAKAGES
STFAN SPAL REGOLATOR

PLO¥ TO SSP, LB/HR

ENTHALPY AT SS5R, ATO/LB

PLOV PROM SSBR TO MAIW CONDENSER, LB/HR

PLO¥W PRON SSR TO STEAR PACRING EYHAUSTER, LB/HR

PLOW FROA SSR TO P¥® HEAT®R WO. 6, LB/HR
MAKE=0P PRON THROPTLE STEAN, LB/HR
PNTHALPY OF NAKE-DP STEAM, BTU/LB

THROTTLE VALYE STER
LEAK NO, 1 (DRATNS TO PV HEATER NO,
ENTHALPY LEAK WO, t, BTO/LS
LEAK NO. 2 (DRAINS TO SSH), LB/HR
SNTHALPY LEAK NO. 2, BTO/L

GOVERNING STAGE SECTION
LZAK NO, 1 (DRAINS TO PV HEATER WO.
ENTHALPY LEAK NO. 3, BTU/L®
LEAK ND, & (DRAINS TO SSR), LBAR
ENTHALPY LEAK NO. &, BTOAB

HP “ORBINE SECTION
TOTAL LEAK WO, 5 (DRAINS TO PV HEATER WO,
UNTHALPY LEAK ¥0. 5, BTO/LA
TOTAL LEAK W0. & (DRAINS TO SSB), LB/HR
ENTHALPY LEAK NO. 6, BYU/LD

LB/HR

LB/HR

0), LB/HR

46

721318648,
3136
203.8
4.3
161
7211968,
317%.5
350. 2
0.
7213868,
1248, 5
131275,
83.9
1295.9
1.22789 = 2.50 n,
1057.3
18000.
1MU5.4
10800.
7200,
0.
109,
1244.,5
11460,
208,95
n20.
1240.5
0.
0.0
0.
n.0
0.
0.0
137171,

115.0

HGA



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,
1f 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 performs internal moisture removal calculations for the
low-pressure turbine section

BLOCK DATA contains default input data to simulate VWO conditions
for the cycle of Fig. 22 in Ref. 3

CROSS calculates average group moisture for the high-pressure
turbine section

DATAIN reads input data cards, sets values by default if not
input, and writes input data before returning control
to MAIN

FWHEAT performs heat and mass balance calculations for the

feedwater heaters

FWHPAR calculates the following feedwater heater parameters:
shell pressure, shell drain temperature, feedwater inlet
temperature, and feedwater outlet temperature

FWPT calculates steam flow to the feedwater pump turbine

HXTRAC calculates feedwater heater extraction steam enthalpy
after the turbine expansion line has been determined

HPTURB calculates high-pressure section efficiency including
governing-type stages and single stages

INDEX calculates integer indices for keeping track of steam
flows and enthalpies in the low-pressure turbine section

PRDROP calculates intermediate system pressure drops



RESHL

SGROUP
SLEAKI
SLEAF.?
SLEAK3
SSRE
STER

STRATE

X1O58

Xskp

“H

writes results of caleulations for cach cage before pro-
ceeding to the next case

calculates low-pressure turbine section performance
calculates valve stem packing leakages

calculates bowl end turbine shaftr packing leakages
calculates exhaust end turbine shaft leakages
calculates steam seal tegulator flows and enthalpies

produces a traceback Lo a steam property subroutine as a
result of a division by zero

calculates enthalpy and entropy at a given pressure on a
straight. line between two state points on a steam Mollicer
chart

caleulates exhaust loss and used enerpy end point for the
low-pressure turbine when exhaugt pressure is less than
3 psia

performs heat and mass balance calculations for external
moisture separator

The folluwing subroutines perform the calculations required to de-

termine

turbine cfficiencies and losses. The names of the subroutines

correspond to the figure numbers in Ref. 3.

F1A

FIB

F1C

F2

F3

F4
FIGS

F1G7

F1G8

F10

high-pressurce turbine efficiency corrections for governing
stage — corrcection at design conditions VWO

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

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

high-pressure turbine efficiency correction for moisture
stage group efficiency, superheat region
stage group efficiency, moisture region

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

stage group efficliency, moisture region — correction for
inlet moisture

noncondensing stage group end point correction for exhaust
loss

moisture removal stage effectiveness



F12AC

I'12B

FIGIS
Fie

F17
F18
Fi9
F20
F21

UNTPOL
BIVPOL
LAGRAN
RATFUN

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

construction of typicual low-pressure section supcrheat
reglon expansjion line

correction to expansion line end point for exhaust pressure

1800-rpm condensing group exhaust loss for 15-, 38—, and
43-in. last-stage buckets

effects of pressure feedback of VWO throttle flow
mechanical losses

generator loss factor, K]

generator loss factor, K,

change in generator loss with hydrogen prossure, at con-
stant kVA

univariate polynomial
bivariate polynomial
fourth-order (five-point) Lagrange interpolation

rational function
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PROGRAS ORCENT
INPLICIT REAL®S (A-H,0-2)
PEEDWATER FLOVW TO STEAN SEMERATOR
TORDINE THROTTLE FLOW
STEAN IET AIR BJECTOR STEAN PLOW
CONDEWSATE PLOW BY-PASSED TO STEAM GENERATOR
GOYERBING STAGE PLOW
PLOW PROM SSR TO MAIN CONDENSER
NAKE-OP PLOW TO CONDENSER HOTWELL
STEAN PLOW PRON STEAN GENERATOR
1 LIVE STEAN REHEATER, PIRST STAGE STEAM PLOW
2 LIVE STEAN REHEATER, SECOND STAGE STEAM FLOW
2 PLOV PROM SSR IO STEAM PACKING BXHAUSTER
GOVERNING STAGE EXHAUST PLOW
H1  ESTINATED LIVE STEAN REHEATER PIRST STAGE STEBAN PLOW
H2  ESTIMATED LIVE SPEANM REHEATER SECOND STAGE STEAR PLOW
RMD STEAN SEAL REGULATOR SAKE-UF PROS THROTTLE STEAM
c:nnon /BLCK /ANBHNR (5) , “MANB (5) ,THR(6) MR, IDUN
,QBLP, PBLP, I BLP, ANBL P, HBLP, SBLP, QXLP ,P XLP, TXLP ,ANXLD,
upr SYLP, UEEPLP
+CRTS (18) , > ,TPP,TR,HR,WRATE,GC, WAL, ¥GL, ONU, QPP,
np WGEN,¥PHP,RTRTN, HTRTG,CEPPN, CEFPG,PC
CORNON /CONY/HCIN,DERCON ,ANC ON, RHCON, WCON, PCON,SSRCO N, XSPCON
CONNON /PPT/QPPT,PBPPT,HBFPT,PXPPT, HXPPT,IFPT
CONMON /PWH/HAEI,HAEO, OR,QPS (20) , HPS (20) , HES (20) ,QNF (5) ,HAF (S) ,
QMG (5) ,HNG (5) 40D (12) ,QF ( 12) , QB (12) ,QCR, HCR ,QR0,QC, I1LP N
COMAON /PYPTRB/ EPP, BPF, CPY, CP2
CONMON /GS/Q6S, HRGS, PBGS, ABGS,SBGS, YBGS,TBGS,PXGS, AXGS,S¥3S,
vxcs,rxcs HXGS ,PDGS, MBG S, 8XGS,NCGS, NGS
«QT,PT,TT, AT,HT
counon /RP/QBEP, PRUP, TBHP, AMRHP, HBHP, SBE®, QXAP,TXHP, ANXHP,HXHP,
SYHP, EEP HP
CONNON /HY V/PE (12} ,PHR (5)

ORCENT

ORCE
ORCE
ORCE
ORCE
QBRCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
OBRCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
QRCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE

CONNON /HX2/HE(12) ,HEV(12), HANR(S) ,HBAR (5) ,SANR(S) ,SBRR(S) ,PCHD (5) ORCE

CONNON /LEAK/QLKV,ALKY,QLK2, HLK2,QLK3, HLK3,0LKY, HLK4 ,QLKS ,HLKS,
QLK6,HLK6, QLK7,HLK?,QLKS ,HLKS, QLK9 ,ALK9,QL K¥0 ,HLK10, LK, LK1,LK3,
LK5,LK7,LK9

COuNON /PARY/HO(12) ,HYI({12) ,QAB,HC, HPP,DHP, TX (12) ,TD(12) ,TDCA(12),

HD(12) ,PLA,PLB,ND(12) ,NDC(12),IP,NF

CONNON /PAR2/PSH (V2) ,TSH(12) ,TO(12),TTD (12),PXHP ,PXIP
CORNON /RHV/PXRH2,PIRH2, PXBH Y, PIRH V,PPPT

CONMON /RH2/QRHIY,HCRHY,QRH2,HCRH2,NRH,WDRH 1, NDRH2

ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE

CONNOW /RRI/TTDRAV,TTDRH2,HRHY,HRH2, PCRH1, TCRHI1,PCRH2,TCRH2, TXRH 1,0RCE

HXRH T, TXRN2, HXRH 2, HIRH2, HIRH 1, QRH

conNoN /SSR/QSPE,QNC,QSSR,HSSR,PSSRB,QF#H ,0SSBRNU, HSSRMD
CONNON /XS PSK,PSI

CONNON /XS2/HPSX,QNR

CONNON /XS3/QSI,HSI,TSX,QS5X,HSX,ANSX ,ENS,AS

COoNRON /IXV/ PCHU, PDLS, BLS, QERH1, QBRH2, PP, QSGO
CONNON /XX2/ NWP, IR , MLP, NFH, NFL, IH2
connow /IX3/ ARINP, HIHP, PIHP, SIHP, TIHP, VIHP

ORCE
ORCE
QRCE
ORCE
ORCE
OBCE
ORCE
ORCE

CONNOR /Z/ TPR,SLOPE,QTKEEP, PKEEP, QGKBEP,PGKEEP,VGKEEP,GCKEE P, DUNBORCE

PIG6 (TPR)=8. 5D0~ (0.9D0Y)/ (1. 2D0~-TPFR)

PFIGTI& (XNOXIST) =, 87008 (1.D0-.01D0* XNOLST)* (1.D0~,65D~28XNOIST)
WAHELIST /BAAY/ ADK, QRO

DATA VERS/*11=1-78 ¢/

DATA BLANK/0.0DO/

DATA 1W/6/

DEFINE CONVERGENCE CRITEBRIA
HCIW=ENTHALPY, BTU/LB
OUERCON=DSED ENERGY RATIO

ON=NOISTUORE PRACTION

RACON=RERBATER ROTIVE STEAN PLOW, (DELTA Q)/Q
WCOW=REQUIRED ELECTRICAL OUTPUT, (DELTA W)/W
PCON=GOVERNING STAGE EXHAUST PRESSUBE, (DELTA P) /P

CON=STEAN SEAL REGULATOR MAKE-DP, (DELTA Q)/Q

XSPCON=ROISTOURE RENOVED BY EXTERNAL BOISTURE SEPARATOR, (DELTA Q) /Q

CONTINUE
Do 3 I=1,12

ORCE
ORCE
OBCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCEB
ORCE
ORCE
OfCE
ORCE
ORCE
ORCE
ORCE

170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
459
460
479
480
490
500
510
520
530
540
550
560
570
575
580
590
600
610
620
630
640
650
660
670



c
c

e

(2]

c

5]

3 QE(I)=0.0D0
CALL DATAIN(VERS)
wGS=unp
BAIN=0
ICONV=Q
STAR?T CALCULATIONS
FHROTTLE STEAN ENTHALPY
HT=APS (PT, SPTD(PT,TT))
IP (AT <LE.1%.D-10) GO TO 1210
ANTI=AT 0. 1D0
AT=(1.0D0=ANT) CHTSANTISHP T (TT)
GOVERNING STAGE PARAMNETERS

1210 conrIinae

HBGS=HT
IP (TPR.GE. .6D0) PBGS=PT#* (1. D0~ FIG6 (TPR)/100.D0)
IP (TPR.LT. .6D0) CALL PART
CALL PROPPH( ABGS,SBGS,¥8GS,TBGS,MBGS,PBGS ,HBGS)
GS=0
INTERNEDIATE SYSTEM PRESSORE DROP AND PXHP
QW R=0. DO
HPST=0.D0
PB=PBLP
CALL PRDROP(PXHP,PB, WRA)
COMDE¥SER HOTWELL PARANETERS
TC= TSL (PC)
nC= APT(TC)
STEAN JET AIR BJECTOR ENT HALPY
HART=NT
RAEO=180. 17D0
SEF INDICES FOR PN HEATER HEAT BALANCE CALCULATIONS
TVRP=1
12HP=NPH
I1LP=T20Pe ¥
IP (AR.GT.0) GO PO 1340
I12LP=aP
GO0 TO 1350

1380 I2LP=NPe1
1350 CALL INWDEX(IiLP,I2LP,NPL,HR)

PEEDUATER PUNP EBNTHALPY RISE

PLA=PTSCP2

PLB=PCeCP 1

DP=PLA-PLD

DHP=DP® YPT( TSL (PLB)) ¢144.D0/778. V7DO/EPP
F¥ HEATER PARAYETERS

IF (WP, EQ.0) GO PO 1400

1P (WPR.BQ.0) GOTO 1390

IP(PE(I2RHP).LE. (PXHP+1.0D0)) GO TO 1389

I2H=12HP

G0T0 1390

1387 IP(NS.EQ.0)PE(I2HP) =PXHP

IP (8S.GT.0) PE(I2HP) =PSX
I2R=I2HP~1

1390 CONTINDE

CALL PUHPAR(1,NP)

C STEAM PACKING BIHAOSTER PLOW

1400 IP(LK.GT.0)30T01409

QSPE=0.D0
uSSe=0,.D0
GOTO 1480

1809 (QSSANU=0, DO

QSPE=1200,000NLP
QuC=1800. 0D) *uLP

C STBAM SBAL REGULATOR PRESSURE

IP(PXLP.LE.18.0D0) GO TO 1830
PSSR=PILP
GOTO 1480

1430 PSSR=18.0D0

C BREABATER

1480 QREV=QERH1

ORCE
0RCE
ORCE

ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
ORCE
OBRCE
0RCE
ORCE
ORCE
ORCE
ORCE

680
690
700

710
720
730
740
750
760
770
780
790
800
810
820
830
850
860
870
880
890
900
910
920
9130
940
950
960
970
980
990

OBCE1000
ORCE1010
ORCE 1020
ORCE1030
ORCE1040
OBRCE 1050
ORCE1060
0RCE1070
OBRCE 1080
ORCE1090
08CE1100
ORCE 1110
ORCE1120
ORCE1130
ORCE 1140
ORCE1150
ORCE 1160
ORCE 1170
ORCE1180
ORCE1190
ORCE 1200
OBRCE1210
ORCE1220
ORCE1230
ORCE1240
ORCE1250
ORCE 1260
ORCE1270
ORCE1280
ORCE 1290
ORCE1300
ORCE1310
ORCE 1320
ORCE1330
ORCE1340
ORCE 1350
ORCE1360



52

QRH2=QERH2

1P (NRAL NE. 1) GOTO 1900

CALL REHEAT(HE(V),PE(1),HT,PT)
1300 NAIN=MAIN®1

GCKYA=GC*1000. D0

GOKVA=1000.D0*URATE/PP

PRKYA=GOKYA/GCKVA

C GENERATOR LOSS (TANDEM COMPOUND)

C RATED HYDROGEN PRESSOTRE
WGL=GOKYASP19 (GCKYA) P20 (FRKVA)*.01D0

C TEB5T POR REDUCED HYDROGEN PHESSURE
IF (IH2.20.0) GO TO 1267

C REDUCED HYDROGEN PRESSURE
G L=¥GL-F21(GCKVA)

C RBEZHANICAL LOSS

1267 WAL= P18 (GCKVA)

I17GS=0
ITHP=0
RCRR=0
ITAS=0
ITSSR=0

C STEAN PFLOW PROY STEANM GENERATOR
QRO=QTeQAR

IF (WRH,LT. 1) GOTO 1920
IP (NRH.BQ. %) GOTO 1910
QRO=QRO*QLH2
GOTO 1920
1910 QRO=QROQR N1
S NAKE-UP PLOW
1920 QNO=QT4PCHNU¢0.01D0

C PESDVATER PLOW TC STEAN GENERATOR
QR=QRO=-QCR¢QNU

C GOVERNING STAGE PERPORNANCE

C TEST POR VALVE STEN LEAKAGE CALCOLATIONS
1P (LK. GT.D)GOT02001

C GOYERNING STAGE PLOW, NO VALYE STEN LEAKAGE
06 S=QT
GOT02003

C VYALYE STEN LEAKAGE
2001 CALL SLEAK 1(NP, PE,QT,PT,HT, LK1, CLKY,HLK1,QLK2,HLK2,0 )
C S3OVERNING STAGE PLOW WITH VALVE STEM LEAKAGE
2002 QGS=0T=QLK 1-QLK2-0SS2Nn0
C 35 BOWL AMD SHELL CONDITIONS
2003 CONTINOE
C TEST POR GOVERNING STAGE SHAPT LEAKAGE
IP (LK.GT.0) GOTI2004
s PLOW TO WEXT STAGE, ¥O G5 SHAPT LEAXKAGE
ONEXT=(QGS
QX6 S$=QGS
G0T0200S
S GS SNAPT LEAKAGE
2008 CALL SLEAK2(NP, PE,NGS,IR ,PXGS,VIGS,HXGS,LK3,QLK3,HLK3,QLK4,
1HLKA, PSSR, 0)
C PFLOW TO NBXT STAGE WITH GS SHAPT LEAKAGE
QUEXT=QGS-QLK3-2LKN
QIGS=QWELT
C TEST POR P¥ HEATER AT GS EX FAUST
2005 CONTINOE
C HI3H PRESSURE SECTION PERPORNANCE
C BOWL CONDITIONS (HP SECTION)
QBNP=QUEXT
CALL RPTURB(NXHP)
PBEP=PYGS
UBHP=HIGS
SBNP=3XGS
A#BHP= AXGS
NBRP=NXGS
TRAPSTIGS
C SHELL CONDTIONS (WP SECTION)

OBCE1370
ORCE 1380
ORCE1390
ORCE1400
ORCE 1410
ORCE1420
ORCE1430
ORCE 1840
ORCE1450
ORCE 1460
ORCE 1470
ORCESB0
ORCE1490
ORCE 1500
ORCE1510
ORC2152)
ORCE 1530
ORCE 1540
ORCE1550
ORCE 1560
ORCE1570
ORCE1580
ORCE 1590
ORCE1600
ORCE1610
ORCE 1629
OBCE1630
ORCE 1640
ORCE 1650
03CE1660
ORCE1670
ORCE 1680
ORCE1690
ORCE1700
ORCE1710
QRCE1720
OBCE1730
ORCE 1740
QRCE1750
0BCE1760
ORCE1770
QRCE1780
ORCE1790
0RCE 1800
ORCE1810
ORCE1820
ORCE 1830
ORCE1940Q
ORCZ21850
ORCE 1860
ORCE1870
ORCE1880
ORCE 1890
QRCE1900
ORCE1910
ORCE1920
ORCE1930
ORCE1940
ORCE 1950
ORCE1960
ORCE1970
ORCE 1980
ORCE1990
ORCB2000
ORCE2010
ORCE2020
ORCB2030
ORCE2080
ORCR2050
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C EXAAUST LOSS ASD UEEP (HP SECTION)
XLHP=PIGB (PXHP)
UBEPHP=HXHP+XLHP
CALL PROPPH(ANDEHP,SUEHP,VUEHP,TUEHP,MUEHP ,PXHP, UEEPHP)
C EXAADST PLOW (AP SECTION)
QXAP=QBHP
C TEST POR PW HEATERS (HP SECTION)
IP (WPH.BQ. 0) GOTO 3031
C PW HEATER AEAT BALANCE (HP SECTION)
I1=I14pP
CALL WXTRAC(0,ITRP,I2HP, MBHP ,HBHP, SBHP,NXHP, HXHP,SKHP, PT NP, HIHP,
1SIHP,PYRP,DEEPHP)
IP(WRH.LT.2) GO T3 3025
CALL REHEAT(WE(1),PE(1),HT,PT)
60703025
3020 11=n
3025 CALL PWHEAT(I1,I2HP,0,0,H8S,ITGS)
ITHP=TTHP¢ 1
TEST POR ONLY JONWE PW HEATER (HP SECTION)
TEST POR PW HEATER AT EXHAUST (HP SECTION)
IP (NPH.EQ. 1. AND. X2H. LT. T2HP) GOTO 3031t
BXHAUST PLOW, YORE THAN ONE P¥W HEATER HP SECTION,
OR ONLY ONE Pw HEATER AND NOT LOCATED AT HP EXHAUST
oxXmP=QBNP
003030 K=I1HP,I2H
3030 QXHE=QXAP-QE (K)
€ TBST POR REHEATER STEAN EXTRACTION (HP SECTIOWN)
3031 IP(NBA.LT.2) G3 7O 3032
QYR P=QXAP-QRHY
C PLOW TO NEXT SECTION
3032 QNEBXTaQIHP
C TEST POR SHAPT LEAKAGE CALCOLATIONS
IP (LK. 2Q.0)G0T03033
C SHAPT LEARAGE PROM EXHAUST END (HP SECTION)
CALL SLEAK3(WP,PE,NHP,IR ,PXHP,VUEHP,UEEPHP,LKS, QLKS, HLKS, QLK6,
18LK6 ,PSSR)
€ PLOW TO NEXIT SECTION
QWEX?=QFEXT-QLKS -QLK6
C TEST POR PV HEATER AT HP EX RAUST
3033 IP(WPH.EQ.0.OR.I2R.EQ.TI2HP)GOTO3080
C PLOW TO NEXT SECTION, P¥ HEATER AT HP BIHAUST
IP (NS. 2Q.0)QWEXT=QNEXT ~Q E( I2 fiP)
C PEST POR BXTERWAL NOISTURE SEPARATOR
3080 IP(HS.GT.0 ) GOTO4Q00
C TEST POR BEHEATER
IP (WRN.WE, 0) GOTI 4205
C ENTHALPY TO WEXT SECTION (WO NOISTURE SEPARATOR OR REHEAT ER)
ANEXT=UREPAP
GOTON300
C EXPERNAL WOISTORE SEPARATOR PERPORMANCE (2-SECTICN NACHINE)
C TULET PLOW AND ENTHALPY
8000 QSI=QNEXT
NSI=UBEPAP
ITAS=ITAS+ 1
C @EAT AUD HASS BALANCE CALCULATION
QuR 1=QNA
CALL ISBP
C TEST POR ROISTURE PLOW TO PW HEATER AT HP SECTION EXHAUST
IP(aS.GT.I28P) GOTOS010
C TEST POR ROISTUBE REBOVAL CONVEERGENCE
ADQAR=DABS ((0RR=-0ARY) /QNR)
IP (ADQER,LE. ISPCON) GOTOS 010
TP (ITHS.GT.50) GOTOR008
I1=120P
GOoT0 3025
8008 WRITE(IV,8009) ADQNR

an aan

ORCE2060
ORCE2070
ORCE2080
ORCE2090
ORCE2100
ORCE2110
ORCE2120
ORCE2130
ORC32140
ORCE2150
ORCE2160
ORCE2170
ORCE2180
ORCE2190
ORCE2200
ORCE2210
ORCE2220
ORCR2230
ORBRCE2240
ORCE2250
ORCE2260
ORCE2270
ORCE2280
ORCE2290
ORCE2300
ORCB23W
ORCE2320
ORCE2330
ORCE2340
ORCR21350
ORCE2160
ORCE2370
ORCE2380
ORCE21390
ORCB2400
ORCE2410
ORCE2420
ORCE24130
ORCB2440
ORCE24S0
ORCE2060
ORCE2470
ORCE2480
ORCE2490
ORCE2500
ORCE2S10
ORC22520
ORCR2530
ORCE2540
ORCE2550
ORCE2560
ORCE2570
ORCE2580
ORCE2590
ORCE2600
ORCE2610
OBCE2620
ORCE2630
ORCE2640
ORCE2650
ORCE2660
ORC22670
ORCE2680
ORCE2690
ORCB2700
ORCE2710

8009 PORNAT (*0-NALS PROGAAN-EXTERNAL HOISTURE SEPARATOR DRAIN CALCULATIORCE2720

10RS DID NOT CONVERGE, ADQuR =' ,G15.7)
C TBST FOR REBUBAT SR
8010 IP (WRN.NE.0) GOTON200

ORCB2730
ORCB2740
ORCE2750



C PL)W AND ENTHALPY TO NEXT SECTION (NO L2HEATER,

IP{NS.GT.0) QNEXT=QSX-QPF
HREXT=HSX
GOTO 4300

C REAREATER PRRPORMANCE

{ 12up)

54

2=SECTION MACHINE)

C PLOW AND ENTHALPY TO REHEANTER (PXTERNAL MOISTURE SEPARATOR)

4200 QRA=QSX-QE (I 2HP)
NI AR 1=HSX
GOTO8210

C PLYE AND ENTHALPY TO REHEATER (NO MOISTURE SEPARATOR)

8205 QRN=QNEXT
HIRR1=UEEPHP
C 1SP STAGE HEAT BALANCE
4210 NCRH=NCRH® 1
C LIVE STEAR REHREATER
OBRHV=ORA® (HXRH1-HIRHY) /
C TEST POR 28D STAGE
IP (WAH.EQ. 2) GOTDA&225

(HEHV=HCRH1)

C TEST POR 1ST STAGE DRAIN LOCATION
IP(WDRHV.GT. BPH) GO TO 4224
C TPRST POR PU HEATER IN GS OR HP SECTION

IP(WPH.GT.0) GO TO 4230
C RE-CALCULATE REACTHR STEAR
8224 QEREY=QRA1
QROSQT*QAE*QRA Y
OR=QRO~QCR*2A0
GOTO4250
C 2WD STAGE HEAT BALANCE
9225 QRA2=QRHS (HXBH2=-HIRH2) /

AND Py PLOW

(HRH2 -HCBH2)

C TEST POR 20D STAGE DRAIN LOCATION
IP(UDRH2.LT. APH) GO TO 4226

QERH2=QRH2
GOTO04210

C TEST POR 2uD STAGE COMVERGEWCE
4226 ADQ2=DABS((2RA2-QBRH2) /QRH2)

IP {(ADQ2.LF.RRCON)GOTOU2
QERH2=QRH2
GO TON240

30

C TEIT POR 1ST STAGE CONVERGENCE
8230 ADQ1=DABS { (QRK V-QBRH 1) /7QRU 1)
IP(ADQY.LE.RHCON)GOTN®250

8280 QPRH1=QRH1
IF {(NCEH.LE.50)GOTOW242

WRITE(IN,8281) AD2Y, ADQ2
4281 PORMAT (*O-WAIN PROGRAM-BEHEATER CALCULATIONS DID NOT CONVERGE, ADQORCE3200

1Y =0 ,G15.7 ,SK,'ADQ2 =
GOTO#250
C  RE-CALCULATE REACTOR STEAN
8242 IP (WRH.EQ. 1) GOTD428)
QRO=QTeQAEe2RN2
GOTON204
8203 QRO=QTEQARSIRNY
8208 QR=QRO-QCR2NU
IV INP
60703025
C PLOW T0O WEXT SECTION
8250 QWBXT=QRH
C TEST POR 20D STAGE
IP (WRU.LT. 2) GDTI 8260

',615.7)

AND PV PFLOW

C ENFHALPY TO NEXT TURBINE SECTION (2-STAGE REHEATER)

AR EXT=BIRA2
GOTON300

C BNTRALPY TO NEXT TORBINR SECTION (1-STAGE RENEATER)

8260 ANEXT=AXRA1Y

C TRST POR P¥ PUMP TOURBINE CAITULATIONS

8300 IP(IPPT)8320,08400,0310
C PW PURP TURBINR THROTPFLE S
8310 CALL PEPT(PPPT, HNBXT,

TEAN PLON
pC,DHP, QR)

QRCE2760
ORCE2770
ORCE2780
ORCE2790
QRCE2800
ORCE2810
ORCE2820
ORCE2810
ORCE2B40
ORCE2850
ORCE2860
ORCE2870
ORCE28A0
ORCE2890
ORCE 2900
ORCE2910
ORCE2920
ORCE29 30
QRCE2940
ORCE2950
ORCE2960
OBRCE2970
ORCE2980
ORCE2990
ORCE3000
ORCE30 10
ORCE 020
ORCE3030
ORCE040
ORCE 3050
DRCE 1060
ORCEY70
OBRCE 3080
ORCEI090
ORCE3100
ORCEIN10
ORCE)120
ORCEJ1130
ORCEIN40
ORCEJI50
ORCE3160
ORCEI70
ORCE3180
ORCEI190Q

ORCEI2V0
ORCEI220
0RCE 3230
ORCEJ240
ORCEI250
ORCE 1260
ORCEJI270
0RCR3I280
ORCE3290
ORCE3II0
ORCEIIN0
ORCE 3320
ORCEIII0
ORCBJI340
ORCEI3IS0
ORCB13¥60
ORCE3I70
ORCEI3I00
ORCE}3190
ORCEO00
oRCEIN 0
ORCE3820
ORCEIN3I0
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C PLOW TO NBXT TURBINE SECTION

4320
4400

QNEXT=QNEXT-QPPT
CONTINUP

€ TE5T POR STEARM SEAL REGULATOR

IP (LK. 20,0)50T07008

C ST®AN SEAL REGOLATIR ENTHALPY AND MAKEUP

CALL SSRE(PSH,HT,PXLP NP)

C TEST POR SSR WMAKE-UP CONVERGENCP

7006

IF (QSSENY, E) .Q5SRN 1) GOTOT008

ADNU =DABS { (QSSRNU-055RN 1) /QSSRNU)
IP(ADNU, L2, SSRCON) GDTOT00R
IP(ITSSR.GT. 50)GOT07006
QSSRN1=QSSAND

GOTO2002

WRITE(IW,7007) ADNO

ORCE 34490
ORCEWWS50
ORCE3u60
ORCE 3479
ORCE480
ORCEW90
ORCE 3500
ORCE1510
ORCEJ%520
ORCE 3530
ORCE 1540
ORCE1550
ORCE 3560
ORCEI570
ORCE3580

7007 PORMAT (*0-NAIN PROGRAR-STFAN SPAL AEGULATOR MAKE-0P CALCULATIONS DORCE 3590
11D NOT CONYERGE, ADMU =¢,G15_7)
C LO# PRESSURE SECTIDN PERFORMANCE
€ BOVL CONDITIONS (LP SRCTION)

7008

0BLP=QNEXT
HBLP=sHERXT
CALLPROPPH (ANBLP,SHLP,VALP,THALP, NRLP, PBLP, HBLP)

C BASE EXPANSION LINE (LP SPCTION)

7010

7020 CALL SGROOP(PBLP,TBLP, HALP,SBLP, VBLP ,ANRLP ,ABLP,QBLP ,NLP,PXY,

c fo
7029

7010

IP(PILP.GE.3.D0}) GO TO 7010
PX120.736730600

G0T07020

PX12PILP

ORCE600
ORCEJI610
ORCE 3620
ORCEI6130
ORCE3640
ORCE 3650
ORCEI660
ORCEY670
ORCF 3680
ORCE1640
ORCRI700
ORCEJ37 10

VPRV, HXY, SN, VIV, ANTY AR ,PILP, TILP, HILP, 3ILP,VILP ,ANILP, AILP,P
b XLP)ORCEIT20
C [IEST FOR ROISTORE RENOVAL stuces'gLP §ncr16u; : ' ‘ ’ '

TP (M R.GT.0)50T07029
HEP=HYY

ANEP=AREY

GOTNT7050
1 STURE RENDVAL CALCULATIONS (LP SPCTION)
IP (NBLP,.BQ.3):2TO70130
PB=PALP

AB=NBLP

Sg=SaLp

GOTOT040

PB=PILP

RB=HILP

SA=SYLP

ORCEJI730
QRCE 3740
ORCEI?50
ORCE?760
ORCE 770
ORCFE3780
ORCE3790
ORCE 3800
ORCBR3810
ORCE3IB20
ORCEJA8 10
ORCEIBU0
ORCE850
ORCE 3860

70%0 CALL IHOIST(nR,PHR.PB,NB,ﬁB,Pl1,“!|.S!‘,HBHH,HAHR,ﬁEP.AHHHR,lﬂlﬂﬂ,ORCE)B?O

C SH
7050
7060
7070
7080

7090
c Py

7190 CALL NXTRAC(NR,I LP, NP, NBLP, HBLP,SBLP, NXLP ,H XLP,SILP ,PILP,HILP,

TANEP, SAAR, SANR ,PCWD, THR)
PLL CONDITIONS (LP SECTION)
IP (PXLP.GE.3.D0) GO TO 7060
HXLP=HEP¢PI5 15(PXLP®2,03602234D0)*PIG14 (ANEP *100. DO)
G0T07070
IP (NR.PQ.0)30T07080
HILP=HEP
CALLPROPPH (ANSLP,SILP, VY
CALLEROR (ANILP, +VXLP,TALP, MXLP, PXLP, HXLP)
RELP=fTY
TXLP=TXY
STLP=SXY
YXLP=YXY
ARILP=ANTY
AXLP=NTY
CONTINOE
::“:.. REAT BALANCE (LP SECT ION)
-
QP S(KL) =QBLP
PSS (RL)=HBLP
IP (NPL.GT.0) GOTI 7110
IP (NR.EQ.0) GOTO? 160
GOTO7120

1SILP,PILP, OEEPLP)

ORCEISA0
ORCE 1890
ORCE3900
ORCEJIII0
ORCE 1920
ORCE9 )0
ORCE3940
ORCE 1950
ORCE1960
ORCEY970
OoRCE 3980
ORCE3990
ORCE4000
ORCE&010
ORCEN020
ORCE&030
ORCER&040
ORCE4050
ORCE&060
ORCEU070
ORCER080
ORCEN090
ORCE& 100
ORCEN110
ORCEN120
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7120 CONTINUE
IT=ITHP
CALL PWHEAT(IWLP,I2LP,MR KL, N5,1T)
C TEST POR REGRESSIVE PW HRATER HEAT BALANCE CALCULATIONS
IP (R.PQ.I2HP LAND.NPH.GT. 0) 50T0 1020
C EXHAOST PLO¥ (LP SECTION)
7150 RLTsRL
QXLP=QPS (KLT)
€ TPEST EXHAUST PRESSOHE (LP SEZTION)
IP (PXLP.GE.3.DO) GO TO 7170
T ZONDENSING EXMANST LOSS AND UREP (LP SECTION)
CALL NLOSS(PXLP ,TXLP,HEF,HXLP ,QKLP,ANEP ,ANK LP,NLP,BLS, FOLS, IR,
102EPLP ,ILLP)
GOTO7190
C BACK=-PRESSURE ERHAOST LOSS AND WEEP (LP SECTION)
7170 XLLP=PIGH (PXLP)
OEEPLPHELP S NLLP
7T1R0 NES(KLT) =NERPLE
C SGENEHATOR OOTPOT
"HP=0. DO
¥LP=0.DO
C 35 SECTION
¥BTU=1.D0/3I8 12, 1400
¥GS=QGSO(HB3S-HEGS) S UATY
C #P SECTION
WP =QRHP® (HANP-UBEPHP) *RATH
€ TEST PAR P¥ HEATERS (HP SECTION)
IP (NPH.EQ. 0) GOTORO S
€ PEST POR RPHEATEF EXTRACTION STRAN (HP SECTION)
IP(NRH.LT.2) GO ) HOYY
C SURTRACT REHFEATER EXTRACTION STEAN (HP SECTION)
WHP-WHP-QRH1® (HE (1) -UEPLPHP) *UBTU
C SUBTRACT PW HPATER EXTRACTION STEAM (HP SECTION)
A0)9 DNAOLO Y= T HP,T2N
A040 WHP=WHP-QE (1) (HE(I) -UEL P P) S¥BTU
c LP SECTION
#8050 DORDGD KL=, KLT
A060 RLP=ULPeQPS(KL)® (NP5 (KL) ~HES (XL) ) SUBTH
€ NET GENERATIR )UTPUT
VGEN= (BGS e WHP VLP-WRL-¥GL) ¢0.001D0
1P (0SGO. NP, BLANK) GO TO 1
C PEST NET BLECTRICAL GENERATION CONVERGENCPR
ADW=DABS { (VG EN-U RATE) /MRATE)
IP (ADW. LE. HCON) GOTOR 200
C CHECK NUABER OF ITERATIONS THROUGH MAIN PRUGRAR
TP(RATN.LT.25) GOTOR100
WRITE(IV,R090) ADN, WGEN

ORCE4130
ORCEQI140
ORCE®150
ORCEQ16)
ORCR4170
ORCPRUINY
ORCE4190
ORCE4200
ORCEY4210
ORCEU220
OHACE4230
ORCEBU4 240
ORCEU250
ORCEW260
ORCE4271
ORCEU280
ORCEU290
ORCE4100
ORCFMIN0
ORCE4120
ORCR413)0
ORCE4 3140
ORCREU1IS0
OKRCPY4 360
ORCEU370
ORCFUIRO
ORCE4 0
ORCFE4400
ORCF U410
ORCEBYY20
OACE44)0
ORTRL44O
ORCEUUH0
OHCEW4GO0
ORCE&470
ORCRU4HD
ORCRUU90
ORCEU500
ORCEUS10
ORBRCRUuS20
ORCRG5)0
ORCRU4S40
QRCR4SS0
ORCE4560
oRCEN570
ORCE4SAHO
ORCEAL4590

8090 POIRAAT(*0-NAIN PROGHAM-REQUIRED ELECTHICAL GENERATION DID NOT CONVORCE460D

VERGE, ADW =°,G15.7 ,S5K,°MGEN =°,G15.7)
GOTOA200
C CORRECT THROTTLE FLOW RATE
R100 QT=QT*WRATE/WGEN
GOT01900
1 ADX=DABS( (QR0-Q5GD) /QSG0D)
IP(ADE.LE. RECON) TCONY = JCONV ¢ 1|
IP (TCONV.EQ. 2) GO TO A200
IP(NATVN.LT.29) GO TO 2
SRITE(IN,0800)

ORCE4610
ORCEAN620
ORCENG61O
ORCE4640
ORCEU650
ORCEU660

ORCES8680
ORCE4690

A30 PORAAT (*0°,° NAIN PROGERAM - RFQUIRED STRAR GENERATOR OUTLET FLOW DIORCE&G700

*D NOT CONVERGE®)
URITR(6,8ANY)
GO TO 6200
2 QT=QT*Q3GO/AR0
URATE=UGEN
GO TO 1900
C STEAR OBNERATOR INLET ENTHALPY AND TENPERATDRE
C TEBST FOR PR HEATERS
8200 IP (uP.GT.0)GOTO8210
C COBDEWSER ROTEELL PLOW (NO PV HEATERS)
QC=QReQCR

ORCB4710
ORCE4720
ORCE®730
ORCENT4O
ORCE4750
ORCE&770
ORCB4780
ORCEAT90
ORCENS00
ORCENG 10
ORCE4820
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C KO P¥ HEATERS
HCR=HC ¢QARC(HARI-HABO) /QC* Q3 PE® (HSSR~HARO) /0C
HR=HCER
GOTOR240
C TPEST DRAIS PROY PV HEATER NO.
A290 IP(ND (V). EQ.0) GOTOR220
c
C DRAIN IS PURPED
HWR=(OD ($) SHD (1) ¢ QP (1) SHO (1)) 7QR
GOTO8210
C DRAIN IS PLASHED
A220 HR=HO(V)
C TEST POR P¥ PUSP LOCATION
8230 IP(IP.GT.0)30TOR2%0
T PW PUMP TS APTER PFW RAEATER NO. 1
AZN0 HPPaHR
QrP=QR
HR=HRe DNP
GOTOA25Y
C PW TERPERATURE TO FN PURP AND TO STEAN GENERATOH
8250 QPP=QP (IP)
A251 TPPs TSLU (HPP)
CR=TPHL (PLA, HR)
SHCORHE=0. DO
C TEST POR ROTOR-DRIVEN PV Pl AP
IP(IPPT.NE.0) GOTOA260
T K¥ POR NOTOR ORIVE
EPNCG=0.R075D0
WPUP=DHPOQPP /(RPRCG®* IN12.14D0)
GOTNR270
KW POR TURBINE DRIVE
8260 WPHP=QPPT® (HBPPT-HXPPT)OUHTY
T NEP AND GROSS CYCLE HEAT RATES (TURHINE~DRIVEN ¥¥ PUAP)

3

ORCE4RIO
ORCEUBLO
ORC E¥4H50
ORCE4A60
ORC 24470
ORCE4HH0
ORCE4HY0
ORCE4900
ORCEYY 10
QRCEY4920
ORCEL9 30
ORCE4Y40
ORCE&49%0
ORCR4960
ORCPRUIT0
ORC E4980
ORCEBUYYQ
NDRCPR000
ORCESDOY0
ORCESQ2Q
ORCESD 0
ORCESQ40
ORC RS040
ORCESD60
QRCES070
ORCR5080
ORCRS090
ORC K500
ORCES110
ORCEST120
ARCESY1)0
ORC E%14Q
ORC 15150

‘ HTRTH= (QRO® (HT-HR) $QCH® (HR=HCR) ¢ MU® (HP-HR) + RUCORU) / (WGE N®3000. DO) ORC £5160

HTRTG=HTRTNOUCEN /(WG RN e PUP* 0. 00 1D0)
cOTNB 280
C GRNSS AND MET CYCLE HRAT RATRS (MOTOK-DRIVEN F¥ PUADP)

ORCESYI0
ORCES 140
MCES190

A270 HTRTG= (QROC(HT-HR} ¢QCR® (HR-HCR) * QUUS (HT-HR) ¢ RUCORN)/Z (WGELN®1000. DOJORC ES200

HTRTN=HTATCSWGEN/ (WGEN-U PY P® 0. 00 11O)
C MNRT AND GROSS CYCLE EPFICIENCIRS
A200 CRPPN=341218.DO/HTRTN
CEPPG=341218.D0/HTRTG
IP(TPR.LT. 1.0D0) GO TO 2429
SLOPE= (HRGS- HXHP ) / (5 KGS- SAHP)
QTKEEP=QT
PREEP= PXNP
QGKEEP=QGS
PORERP=PYGS
VGREEP=YEGS
GCKEBP=GC
2%25 conTINne
C WRTTE RESOLTS OF CALCOLAT [ONS
CALL RRSULT(YERS)
G0T0 100
END

ORCESZ2V10
ORCES220
ORCES2)0
ORCES240
ORC 25250
ORCES260
ORCES270
ORCRS5200
OHCES5290
ORCES300
ORCES )10
ORCES5320
OACRS 330
ORCES140
ORCES1IS0
ORCES5160
OicESYT0
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SUBROUTINE AMOIST(K,P,PB,HB, SB,PX, HX,SX, HBMR , HANR ,HED, AN,
®AN225,ANEP, SBHR,S5225,PCWD, TE)
IRPLICIT REALSA(A-H,0-2)
SUBPROGRAN PFOR MOISTORE REMOYAL CALCULATIONS
DINENSION
*PE(6) , TE(6), HP (6) , HPG (6) ,HG (6) ,H251(6) ,HSL (6) , H2BE (6), P(5),
S AN210(6) ,UB(S),5210 {5) . HSI13 (5), AE(5),BE(5).5SBAR (5),

S BGALP {S), ARRE(S) ,AN{S) ,PCHD(S) ,PCPR(S), HBAR{S) ,HANR(S) ,5225(5),

*HS5326(5) , AEN (5) , AN225(5) , ANLP (5) ,CGE (5) ,UEN(S) , HGEP(S),
*EPN(S)

COMMON /CONY /HCOM, U ERCON ,ANCGN , R HCON, #CON, PCON,SSRCON, X5PCON
DATA IW/6/

K=NOMBER OF WOISTORE BENOVAL POYRTS
ABAR=ENTHALPY BEPORE NOISTURE R ENOVAL
HANR=ENTHALPY APTER NOISTURE REMOVAL

nee =ENTHALPY AT END POINT APTER AOTSTURE BEMOVAL
AN= NOISTURE BEPORE MOISTHRE RENOVAL
AN225=HOISTURE APTER WOISTURE REMOVAL
ANEP =NOISTURE AT ESD POINT APTER MOISTURE REWOVAL
SBAR=ENTROPY BEPORE NOISTURE REMOVAL
$225=ENTROPY APTER NOISTURE BEMOVAL
PCWD=PER CENT WATER DBAINED
STEAN PROPERTIES
LaKe?
DO 100 I=1,K

100 PR (I)=P(I)
PE(L) =PX
DO 110 I=3,L
TE(I)= TSL(PE(I))
HP(I)= HPT(TE(I))
NG (T) =HPS (PE (I), SPTD (PE{I) ,TE(T)))
APG (I} =HG (I) =HP(T)
SG=SPTD(PE (I) ,TB (1))
AN2S1=(SG-1.0) /(98- SPT(TE(I)))
H2S1 (I)=HG (1) ~AN25 10 HPG( D)

110 HSL(I) =TE(I) 859.7

BASE EXPANSION ANALYSIS
DO 12V I=1,K

121 CALL P12AC (PR(I),HB,SB,HK,SX,H2BE(T),S)
H2BE(L) =HX
DO 122 T*1,L

122 AM210(I) = 1.0~ (H2BR(L) - HP (1)) JHPG (1)

DO 130 I=1,K

UB(I)=H2BB (1) -N2BB(I+1)
S210(I)=1.0¢ (H2BE(I) -N251(1) ) /HSL(T)
NSI13(I) =N2S V(Lo 1) ¢HSL (T o) ¢ (S210(1) =1.0)
AR (I)=H2BE(I)~HS313(I)
BE(I)=100.000B(I) /AR (I)

130 SGALP(T) =1.0=0.435¢ (AR2TOCT) sAN210 (I¢1))
NOISTURE RENOVAL CALCULATION AND NEW EXPANSION POLLOWING MOISTURE
REYOVAL

DO 150 I=1,K
ARBE(I)= P10 (PE(I))
IP(I.GT.1)G) TO 81
AR (I) =AN210(I)

60 10 W2

181 AN (Z)=EPN (I- 1)

182 PCUD(I)=ANRE (I) *an (X)
PCPR(I)=100. 0~-PCYD(I)
IP(1.GT.1)G2 TO 13
NBAR(I) =N2BE(I)

GO TO 18

183 NBAR (I)=AGEP (I-1)

1864 SBAR(I)=1.0¢ (NBAR(CI) -N2S V() ) /HSL(I)
BARR(I)= (RBAR(T) #100.0-HP(I) *PCUD(I) ) /PCPR (I)
$225 (I)=1.0¢ (RABR(I) ~H2S (I} ) /NSL(I)
BS326(I) *H2S 1{X¢ 1) *USL (T ¢1) ® (S225 (1) -1.0)
ABN(I)=HANR(T) -NS326 (I)

AN225 (X)=1.0= (BANR (I) ~HP (1)) /NPG ()

ANO IST

ANOI
ANOX
ADI
AROI
ANODI
AMDI
ANd1
AROI
MO I
AMO I
ANOI
ARDI
And 1
ANDI
ANO1I
AND I
AROI
And I
ABDI
AnOI
AL
AND I
AROI
AR I
AND T
AROI
AND I
ANO I
AnOI
AN I
ARO I
AROX
ARDIL
ARD I
ANOI
ARDI
ANDI
AROI
DI
[ L1 D
AROIL
M1
ANO 1
ANOI
ANOIX
ARDI
AROI
AN X
AND I
AnoI
AnoI
MiI
AROI
ANOI
AL
ANOI
Afot
anol
AROI
AROI
ANOI
AnoI
AROIL
(11D ¢
AnOIL
ANOI
ANO1L
AnOIX
ANOI

10

20

30

40

50

60

70

80

90
100
110
120
130
%0
150
160
176
180
190
200
210
2290
230
240
250
260
270
280
290
300
310
320
130
30
350
360
170
a0
190
400
410
420
430
440
450
u60
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
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PPNA=0.1

DO 185 IT=1, 100

ARLF (T)=1.0-0.435% (AN225 (1) ¢ EPMA)
CGE(I)=BE(I) sANLP(I) /BGHLF (I)
OUEN(I)=AEN (1) *CGE(I) *0.01

HGEP (T)=HANR (T)~UEN(I)

SPR (1) =0.0~(HGEP (I) -HP (141)) SAHPG (I¢1)
ADM=DABS (EPH (1) -~EPNA)

IF (ADN.LE. ARCON)GD TO 150
EPNA=EDPR {I)

WRITE (IW,145) ADR, Y

AND T
AMOI
ANOI
ANOI
ANOI
AMOT
LD
ANOI
ANOI
AMO I
ABOT

146 PORMAT (*0-SNBROUTINE AMOIST-END FOINT NOISTURF DID NOT TONVERGE, AAROT

150

L E.

108 =9, 1PD14.6,5%,°T =,12)
CONTINOE

HEP=MHGEP (K}

AREP=EPA (K)

RETO RN

END

SOBROUTINE BIVPOL(A,X,Y,Z,1,J)

THO DTMENSIONAL ARRAY OF POLYNOMIAL COEPS.
INDEPENDENT VARIABLE

INDEPENDENT VARIABLE

DEPENDENT VARIABLE

DEGREE OF X

DEGREE OF Y

IRPLICIT REAL®A (A-H,K-Z)

DIMENSION A(6,T)

INCREASE THE ROW AND COLUAN DIMENSION EACH
BY ONE BECAUSP ZERO SUBSCRIPTS ABE TLLEGAL.
INCRENENT BELDV BASED ON ASSUMPTION DATA
IN CALLING BOUTTINE INPLICITLY LISTS A
ARRAY AS A(J,T) IN ORDER TO CONFORM

TO DEPINITION IN APPENDIX 1.

112369

J3=Te1

INITIALYIZE 2

2=0.0

DO ¥ J1=1,3J

DO 1 I¥=1,11

ZZOA(I,I1) o(XOS(T1-1)) o(YO8(J1-1))
RETNRN

ERD

ANDI
ANOI
ANDI
AMDI
AROI
AnOI

700
710
720
730
740
750
763
770
780
790
a00
810
820
8139
40
859
860
870

BIVPOL

BIVP
BIVP
BIVP
BIVP
BIVP
BIVP
aIve
BIVP
BIvVP
BIVYP
BIVP
BIVP
BIVP
BIVP
BIVP
BIVP
BVP
BIVP
BIVP
BIVP
BIVP
BIVP
BrVYPR
sIve

10
20
10
40
50
60
70
80
90
100
10
120
130
140
150
160
170
180
190
200
210
220
230
240
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BLOCK DATA
INPLYCIT KEAL®R({A-H,N-2)
CONRON /RALCK /AMRAR (5) , AR AMR(S) ,TAR (6) , AR, IDUN

. ¢JBLP,,PBLP ,TALP,ANPRLP,HBLP,SBLP, UXLP,PXLP, TXLP,ARX LP,
SHXLP,SILP,UPEPLP
L + CATS (18), TC,TYP, TR, HR,WRATE ,GC,¥NL,WGL,QNU, QPP,

*DP,UGEN, WPHP ,HTRTN ,HTRT: ,CEPPN ,CEPPG, PC

COMNON /CONY /JHCON, UERCON ,ARCON, K HCON, WCON, PCON,55RCON, XS PCON

CONMON /DEPALT/ PXLPI, PCI

CONMON /PPT/QFPT,PBPPT HBFPT , PAP BT HIPDPT ,IPPT

CORRNON /PUH/RAPT ,HAED, QR ,QPS (20) ,HPS (20) , HES (20) ,00P (5) ,HAP (%),
CONG (S) ,HRG (5),0D(Y2) ,0P(V2), VE (V2) ,OQCR,HCR,0R0,0C, IVLP,T

CORMON /PUPTRB/ PP, EBPF, CPY, CP2

COMNON /GS/2GS, HBGS, PBGS ,ANRGS, SAGS, YRGS, THG S ,PXGS ,ANXGS, SX: 5,
*V¥YXGS, TRGS,HXGS ,PDGS, AR S, XG5 ,NCGS, uGS
. dOT PT, TT, AT, HT

COMRON /HXV/PE(12) ,PHR(5)

CONMON /LEAK JULK V1, HLKY,0LK2, HLK2 ,QLK 3, HLX 3,0LK4, HLRY ,QLK5 ,HLKS,
SOLKA,HLKG, QLK 7 HLK 7, QLKH ,ULKA, OLKY ,HLKY ,QL&KYO ,HLK10,LK LK, ,LK]},
¢LKS, LK?,LK9

CORAON /PARI/ZHND (12} ,HT (V] ,0AR ,HC , HPP,DHP, TI (12) ,TD(V2) , TDCA (1/),

SHN(12) ,PLA,PLB,ND(12) ,NDC(12), 1P NP
CORNON /PAR2/PSH (12) ,TSH (12) ,TO(V2), TTD (12),PXHP,PRIP
COMMON /RH2/QRHY,HCRHT,QRH2, HCRH 2, NRH,NDRH 1, NDRH 2
CONRON /RS 3I/QST HST TSXK,Q5K, HS X, ANSK ENS NS
CONMON /XX1/ PCAN, PDLS, HBLS, OFERHY, UERKZ, PP, USGD
CNRMON /XX2/ NHP, TR , NLP, NP, NPL, IN2

RLIOCK
BLCK
BLCK
BLCK
BLCK
BLTK
BLCK
BLCK
BLCK
BL" K
BLCK
BLCK
BLZK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
aLCck
BLCK
BLCK
8LCK
BLCK
BLCK

COANON /Z/ TPR,SLOPE ,QTKEFEP, PKEEP,QCKERP ,PGKEEP, VGKEEP, GCKEEP, DINERLCK

DATA  AT/.5200/

DATA BLS/43. 00/

DATA CP1/220.D00/, CP2/1. JORHDO /

DATA EPP/.769AD0/

DATA EPP/.ATHDD/

DATA GC/1459.8D0/

DATA 1H2/0/

DATA IP/V/, L/PT/V/

DATA TR/1800V/

DATA LK/1/

DATA MR/G/, PAR/ZUO.1DO, 21.4p0, 11.2D0, 5.6610, 0.DO/
DATA WNS/27, ENS/100.D0/

DATA ND/D, Y, 4¢0/

DATA WDC/1,d,401/

DATA NP/G/, WFH/2/, WPL/G/

DATA NHP/2/

DATA NLP/6/

DATA NRH/0/

DATA PBLP/2) 3. 7D0O/

DATA PCI/2.00/

DATA PCAl/0.DO0/

DATA PDGS/65. DO/

DATA PE/371.7D0, 0.00, 126.6D0, 69.5D0, 21.4D0, 5.66D0/
DATA PF/.9D0/

DATA PT/965. 00/

DATA PXLPI, 2.DO/

DATA QAE/1.5D8/

DATA QCR/6 1300. D0/

DATA QSGO/16679080.00/

DATA QT/16668048.D0/

DATA TDCA/10.D0,0.D0,4%10.00/

DATA TPR/1.D0/

DATA TT/540. 32500/

DATA TTD/6%5.D0/

DATA WRATE/1313.682000/

DATA HCON/.5D-1/,0BRCON/1.D-3/,ANCON/1.D-4/, RHCON/ 1, D=8/
DATA WCON/1.D=7/,PCON/ Y. D-4/,SSRCON/1.D~8/ , XSPCON/ Y. D=6/
END

BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCR
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK
BLCK

20
30
40
50
60
70
A0

100
110
120
130
140
150
169
170
180
190
200
210
220
230
240
250
260
270
2680
290
300
310
320
30
Ju0
350
360
370
380
190
400
410
420
4130
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
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SUBROUTINE CHOSS (HIN,SIN,PRATIO, EPPY,AGN)
IAPLICIT RPAL®B (A-H,0-72)

_1 DRY AND SATURATED VAPOR CONDITIONS, P, T, ¥V, H, S, A, M

AGM  AVPRAGE GROUP MOTISTURE

_ID IDEAL CONDITIDINS (REVERSIBLE ADIABATIC), P, T, ¥, H, 5, A, W

_IN  IWLET CONDITIONS, P, T, ¥V, H, S, A,

EPPY MH-p EPPICIENCY APTER ALL CORRECTIONS

_INT EBSTIMATED EXPANSION LINE POINT INTERSECTING SATURATION LINE

00T OUTLET COWDITIONS, P, T, ¥, H, S, A, N

PROT A PRESSORE APLOW SAT. LINF TTERATIVELY APPROACHING SAT. LINE

PTOP A PEBESSURE ABNYE SAT. LINE ITERATIVELY APPRUACHING SAT. L INF

UEFOT TOTAL USED ENERGY (DELTA H)

UBVET W"T USED ENERGY (DELTA H)

DELTAH DELTA # BETUFEN SATURATION LINE AND TRIAL POINT
COMAON /CONY/HCON,UPRCON ,AMCON, RHCON,UCON, PCON,5SRCON, X5 PCON
CNHN%ON /XX3/ AL, HL, PL, SL, TI, ¥L
CALL PROPHS(PIN,TIN,VIN,AIN, NI N, KIN,SIN)

POT=PIN/PRATIO
PID= POUT
SID=SIN
CALL PROPPS(ATD,HID,TID, ¥ID,NID,PID,SID)
DIDEAL*HIN-HID
HODT=HIN-ZPPYSDIDEAL
CALL PROPPH(AONT,SOUT, YO UT,TOUT, NOUT,POUT, HONT)
TP (MONUT. GT. V) AGA=0. 00
IPE{NODT, 2O, 1) .AND. (MIN, LT, 3)) AG M= (RIN® AOUT) /2. D0
IP({ROUT. EQ. 1) .AND. (NIN. EQ. 1)) GO TO 610
GO TO 602
610 J>0
680 TP(J.GT.0)GD TO 604
PTOP=PIN
PBOT=POUT
GO TO 605
608 TP (HL.LT.HINT)PrOPxPINT
TP (HINT.LT.HL) PROT=PINT
605 PL={PTOPs PROT) /2.D0
JnJet
CALL PI2RC(PL,HIN,SIN,HOUT,SONT, HI NT,SINT)
CALL PROPHS(PINT,TINT,YINT,AINT,RINT,HINT,SI NT)
TLsTSL (PL)
AL=RPS(PL, SPTD (PL,TL))
CALL PROPPH(AL,S5L,VL,TL, ML, PL, HL)
DELTAH=DABS (HL-HINT)
IF (UELTAH.LE.HCOM) GO TO 611
IP (J.L7.100) GO TO 680
631 OEWETsHINT-HOUT
UETOT=HIN-H)OT
AGH= ((ATN®ADUT) /2, DO) SURWET/NETOT
602 CONTINDE
RETURN
END

CROSS
CROS
CR35
CRIS
CROS
CRIS
CRJS
CROS
CRJIS
CR)S
CROS
CKIS
CRJS
CROS
CROS
CROS
CROS

CRIS
CROS
CROS
CRJS
CROS
CRIS
CRJS
CROS
CROS
cRasS
CROS
CROS
CRJS
CROS
CR2S
CRDS
CROS
CRIS
CRJS
CROS
CROS
CR3S
CROS
CR3S
CROS
CROS
CROS
CROS
CROS
CROS
CROS
CROS
CR)S
CROS

250
260
270
240
290
100
310
320
3130
o
150
360
170
380
190
400
410
420
430
440
450
460
470
480
490
500
510
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SNBRONTINE DATAIN(VERS)
IMPLICIT REALSA(A-H,0~2)
COHHON /BLCK ZARMBAR (5) o AMARR(S) , THR(6) ,"R,IDUN

,2BLP,PBLP,TBLP,AMBLP,HBLP,SBLP,QXLP,PXLP, TXLP,ANKLP,

OH!LP SXLP,OEEPLP

d +CATS (18), T2,TPP, TR, HR,WRATE ,GC, WNL,WGL, ONU, QPP,

sDP,YGEN,WPHP  HTRTN,HTRTG ,CEPPN,CEPPG, PC
CONNON /DEPALT/ PILPI, PCI
CONNON /PPT/QPPT,PBPPT,HBPPT,PXPF PT ,HXPPT,IPPT

CONNON /PUH/HAEY ,HAEO, QR ,QPS (20) ,HPS {20) , HES (20) ,QMP (5) , HHP(S),

¢ 0nG (5) ,ANG (5),0D(12) ,QF( 12) ,QE (12) ,QCR,HCR ,QR0,QC,ITLP,T
ConnoN /PuPTRB/ EPP, EFP, TP1, CP2

COMNMON /GS /QGS, HBGS, PBGS, ABGS,SBGS, VAGS,TBGS,PXGS, AXGS,SXGS,

* ¥XGS, TXGS, HXGS, PDGS, #BGS, #XGS,NCGS, NGS
] JOT,PT,TT, AT,HT
COMHON /HX1/PE(12) ,PAR(5)

CONAON /LEAK/QLK 1, HLK1,QLK2, HLK2,QLK 3,HLK3,QLK4, HLK4 ,QLKS,HLKS,
*QOLK6,HLKG,QLK7 ,HLK7,QLKA ,HLKA, QLK9 ,HLK9,QLK30 ,HLK10, LK, LKY,LK3,

*LKS,LK7,LK9

DATAIN

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

COMMON /PART/HO(12) ,HI (12 ,QAR,HC, HPP,DHP, TT (12} ,TD(12) . TDCA {12) , DATA

¢HD(12) ,PLA,PLB,ND(12) ,NDC(12),1IP,NP
CONNOR /PAR2/PSH(%2),TSH(12) ,TO(12),TTD(12), PRHP,PXIP
COMNON /RH2/QRAY,HCRRY,QRH2, HCRH2, NRH,NDRH T, NDRH 2

DATA
DATA
DATA

CONfION /BH3/TTDRHY ,TTDRH2,HRHY1 ,HBH2,PCRH 1, TCRHY, PCRH2, TCRH2, TXRH 1,DATA

*HXRA 1, TERH2, HIRH2, HIRN2, HIRH Y, QRA
COMNON /XS3/QSI,HSI,TSX,QSX, HSX, ANSX ,ENNS,AS
connon /xx1/ pcag, PDLS, BLS, QEEBH?, QEBRH2, PF, QSGO
CONNON /XIX2/ NHP, IR , NLP, NPH, NPL, IH2

DATRA
DATA
DATA
DATR

CONMON /2/ TPR,SLOPE,QTK EEP, PK BEP, QGKERP,PGK BEP, VGKEZP ,GCKEZP,DUMEDATA

DATA BLANK/0,0D0/, CPS1/2.0360223400/
READ ONE CONMENT CARD (COLUMNS 1-72)
HSX=1200. D0
READ (5,201,E0D=999) (CRTS(JI ,3=1,18)
201 PORRAT(10A8)
READ DATA CARDS
200 BBAD(S,210) IPLAG,DATAY,DATA2,DATA3,DATAU,DATAS, DATAG
290 PORAAT(1I2,D10.0,5D12.0)
IP (IPLAG. EQ.0) GO TO 300
GIT0(1,2,3,8,5,6,7,8,9,10,11,12,13,14,15,16,17), IPLAG
TPLAG=1
TT=THROTTLE STEAN TEMPERATORE, r
eT=THROTTLE STEAN PRESSURE, PSIA
ANP=>THROTTLE STEAR MOISTURE, PER CENT
1 TT=DATAY
PT=DATA2
AT=DATAY
Go TO 200
IPLAG=2
QT=ESTINATED THROTTLE STEAM PLOW, LBA/HR
PCHO=PN MAKE-OP RATE, PER CENT
JCR =CONDENSATE PLOW BY-PASSED TO STEAN GENERATOR, LB/HR
TPR=TEROTTLE PLOW RATIO
QGSO=REQUIRED STEAN GENERATOR OUTLET PLOW
2 QT=DATAY
PCHU=DATA2
QCR=DATA)
TPR=DATAG
QSGO=DATAS
GO TO 200
IPLAG=]
WEATE=ELECTRICAL OUTPUT, AWE (TURBINE NAXINUN GUABANTEED RATING)
GC=GENERATOR CAPABILITY, HVA
PPaGENERATOR PIWER PACTOR
TA2=0, GENBRATOR OPERATION AT RATED NYDROGEN PRESSURE
If2=%, GEWERATOR OPERATION AT REDUCED HYDROGEN PRESSURE
3 WERATE=DATAY
GC=DATA2
PP=DATA3

DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

20
30
4o

60

70

RO

90
100
10
120
130
40
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310

320
330
40
350
360
370
380
390
400
410
420
430
440
450
460
470
480
4990
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
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IH2=DATAU
GO TO 200
TPLAS=0
EPP=PPEDWATER PURP ISENTROPIC EPPICIENCY
EPP=PEEDVATER PUMP TURBINE EFPICIERCY
CPI\=PRESSURE OF FPWP INLET ABOVE CONDENSER PRESSUkE, PSI
CP2=RATIO NP PWP DISTCHARGE PRESSORE TO H~P TURBINE THROTTLE PR:ZISSHRE
4 EFPP=DATA1
BPP=DATA2
CP1=DATA]
CP2=DATAU
GO TO 200
IPLAG=S
PD3S=PITCH DIAMETER OF GOVERNING STAGE, IN.
S PDGS=DATAY
GO TO 200
LPLAG=6 IS NOT USED
6 CONTINUE
GO TO 200
TPLAG=7
NHRP=RONBER OF PARALLEL HP SECTIONS
7 NHP=DATA1
GO TO 200
IPLAG=R IS NOT USED
8 CONTINDE
GO TD 200
IPLAG=9
NLP=NUNBER JF PARALLEL LP SECTIONS
PBLP=BOWL PRESSURE LP SECTION, PSIA
PXLPI=EXHADST PRESSORE LP SECTION, IN. HGA
BLS=LENGTH OP LAST STAGE BUCKETS LP SECTION, IN.
PCI =CONDENSER PRESSNRE, IN. HGA
I[P DATA3.GT.0, PXLPI=DATAI AND PCI=DATAG
PXLP=EXHAUST PRESSURE LP SECTION, PSIA
PC=CONDENSER PRESSURE, PSIA
IP? DATA3.LT.0, PXLP=-DATA3 AND PC=-DATAG
PDLS=PITCH DIAYETEP OP LAST STAGE LP SECTION, IN.
9 WLP=DATAY
PBLP=DATA2
PXLPI=DATA3
BLS=DATAS
PCI=DATAS
GO TO 200
[PLAG=10
MR= NUABER OF MNOISTURE REMOVAL STAGES LP SECTION
PMR (L) =NOISTURE REMOVAL STAGE PPRESSURE, PSIA (L=1,MR)
10 AR=DATA1
PAR (1) =DATA2
PUR{2) =DATAI
PAR(3) =DATAG
PAR(8) =DATAS
PRR(5) =DATAG
GO TO 209
IPLAG=11
HS=0, NO BEXTERNAL NOISTORE SEPARATOR
AS=N, EXTERNAL MOISTURE SEPARATOR DRAINS TO PW HEATER NO. N
RS= NP+, EXTERNAL BOISTURE SEPARATOR DBEAINS TO CONDENSER
EAS=NOISTURE SEPARATOR EPPECTIVENESS, PER CENT
11 NS=DATA1
EAS=DATA2
GO TO 200
IPLAG=12
NRI=NUABER OPF STAGES OF LIVE STEAN REHEAT
QERHV=ESTINATED STEAN PLOV TO 1ST STAGE REHEATER, LBN/HR
TTORH1=TERNINAL TEMPERATURE DIPFERENCE 1ST STAGE REHEATER, P
QERH2=ESTINATED STEAN PLOW TO 28D STAGE REHEATER, LBM/HR
TTORA2=TERNIWAL TENPERATORE DIPPERENCE 28D STAGE REHEATER, P
IF NRH=1, BREHEATER ALWAYS DHAINS TO PW HEATER NO. 1
IF BRA=2 AND WDRH=0, 1ST STAGE DRAINS TO PW HEATER WO, 2
IP NRH=2 AND NDRH>1, 1ST STAGE DRAINS TO PV HEATER NO. 1

DATA 68)
DATA 690
DATA 700
DATA 710
DATA 720
DATA 730
DATA 740
DATA 752
DATA 7690
DATA 770
DATX 780
DATA 790
DATA 800
DATA 810
DATA 820
DAT A 8130
DATA 840
DATA 850
DATA 860
DATA 870
DATA B8R0
DATA 89)
DATA 900
DATA 910
DATA 9240
DATA 930
DATA 940
DATA 950
DATA 961
DATA 970
DATA 980
DATA 992
DATAY00Q
DATA1010
DATA102)
DATA1030
DATA 040
DATA 1057
DATA1060
DATA1070
DATA 1080
DATA090
DATA 1100
DATA 1110
DATA1123
DATA1130
DATA 1140
DATA 150
DATA 1160
DATA 1170
DATA 1180
DATA 1190
DATA 1200
DATA1210
DATA1220
DAT A 1230
DATAN240
DATA 1250
DATA 1260
DATA1270
DATA 1280
DATA 1290
DATA1300
DATA 1310
DATA 1320
DATA 1330
DATA1340
DATA 1350
DATA1360
DATA 1370
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IF WRH=2, 28D STAGE ALWAYS DRAINS TO PW HEATER NO.

12 MRH=DATAY

QERH 1=DATA2

TTDRH 1=DATA3

QP RH2=DATAU

TTDRH2=DATAS

NDRH=DATAS

60 TO 200
IPLAG=13
NP=TOTAL NGMBER OF PV HEATEKS
NPI=NUNBER OF PW HEATERS HP SECTION
NPL=NTHBER OPF PW HEATERS LP SECTION
13 wP=DATAY

NPH=DATA2

NPL=DATA3

GO TO 209
IPLAG=14
N=P® HEATER NOYBER
PE( N) =EXTRACTION STAGE PRESSURE, PSIA

TTO (N)=PW HEARTER TERMINAL TENPERATURE DIPPERENCE, ¥

ND(NW) =0, P¥ HEATER DRAIN 1S PLASHED

ND(%) =1, PW HEATER DRAIN IS PUMPED

NDZ (N)=0, WO DEAIN COOLER ON PW HEATER

¥DZ (N)=1, DRAIS COOLER SECTION OW P& BEATER

TDZA(N) =DRAIN COOLER APPROACH TENPERATURE DIFFERENCE, F

14 w=DATA1
PE(N)=DATA2
TTD{N) =DATA}
WD (N)=DATAL
NDC(N) =DATAS
TDCA (W) =DATAG
GO TO 200
IPLAG=15
IP=0, PW% PUAP IS LOCATED APTER FPW HEATER NO.

ILP=N, PV PUNP IS LOCATED BEFORE PW HEATER NO. N

IPPT=0, PV PUNP IS NOTOR DRIVEN
IPPT=1, PW PUNP IS TURBINE DRIVEN
15 IP=DATAY

IPPT=DATA2

GO TO 200
IPLAG=16
QAE=STEAR PLOW TO SJAE, LBMMHR
16 QAB=DATAY

G0T0200
IPLAG=17

LK=0, VALVE STEM AND SHAPFT LEAKAGES WILL NOT BE CALCOLATED
LK=1, VALVE STEN AND SHAPT LEAKAGES ¥ILL BE CALCULATED

17 LK=DATAY
GO TO 200
300 CONTINDE
IP(TT.EQ.BLANK) TT=TSL(PT)
IP(PT.EQ.BLANK) PT=PSL(TT)
IP (PP, BQ. BLAUK) PP=.9

IP((GC.BQ.BLANK) ANWD. (TPR.GE.1.D0) )GC=WRAT E/ PP
IP((GC.BQ. BLANK) AND. (TPR,LT.1.D0) ) GC=GCKEEP

IP(PDGS. Q. BLANK) PDGS=65.
IP(PCI.BQ.BLANK) PCI=PKLPI
IP(PXLPI.LT.0) GO TO 91
PXLP=PILPI/CPSI
PC=PCI ACPSI
60 TO 92

91 PXLP=-PILPI
PXLPI=PILPOCPSI
PC==PpCX
PCI=PCOCPST

92 CONTINUE
ISEVEN=SEVES

IP ((UNP. BQ. ISEVEN) . AND, (WRAY E. LE.575.D0) ) NHP =1
IP((UEP. Q. LSEVEN) .ABD. (VRATE.GT.575.D0) ) NHP=2

IF(BLS.£Q.35.00) POLS=110.0
1P (BLS.BQ. 38.D0) PDLS=127.5

1

DATA1380
DATA1390
DATA1400
DATA 1410
DATA1420
DATA 1430
DATA 14490
DATAI450
DATA1460
DATR 1470
DATA1480
DATA1490
DATA 1500
DATA1510
DATA1520
DATA 1530
DATA1540
DATA1550
DATA 1560
DATA1570
DATA1580
DATA 1590
DATA 1600
DATA1610
DATA 1620
DATA1630
DATA 1640
DATA 1650
DATA1660
DATA1670
DATA 1680
DATA16%0
DATA1700
DATA1710
DATA1720
DATA1730
DATA 1780
DATA1810
DATA 1820
DAT A 1869
DATA1870
DATA1880
DATA 1890
DATA1900
DATA1910
DATA1920
DATA 1930
DATA 1940
DATA 1950
DATA1960
DATA1970
DATA 1980
DATA1990
DATA2000
DATA2010
DATA2020
DATA2030
DATA2040
DATA2050
DATA 2060
DATA2070
DATA2080
DATA2090
DATA2100
DATA2110
DATA2120
DATA2130
DATA2140
DATA21S0
DATA2160
DATA 2170
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IF {BLS.EQ.43.D0) POLS=132.0 DATA2180
IP(ENS.2Q.BLANK) BENS=100, DATA2190

I (NRH,EQ. 1) GO TO 2012 DATA 2200
NDRH2=1 DATA2210
IF(NDRH.NB,J) G) TO 2012 DATA2220
NDRH 1=2 DATA2230

GO TO 602 DATA2240
2012 WDRH1=1 DATA2250
602 CONTINUE DAT A 2260
DO 603 %=1,3P DATA2270

IP (TTD(N) .B).BLANK) TID(N) 5.0 DATA2280

IP ((ND (N).20.BLANK) . AND. (TDCA(N) .BQ.BLANK) ) TDCA (N} =10. DATA2290

603 CONTINUE DATA2300
PRINT 310, (CATS(K) ,K=1,16) ,VERS DATA2310

310 PORNAT(*°1°,710,18A4/ DATA2320
¢ ¢ _T90,°STEAN TOURBINE CYCLE HEAT BALANCE®/ DATA2330

&% * T90,90RSENT, VERSION *,A8) DATA2340
WRITE (6,800) TT DATA 2350

800 PORMAT {*0*,T 10, INPUT DATAY/ DATA2360
* °0% _TY5,THRITTLE STEAN TEMPERATUREY,T74,P7.1,187,'Pt) DATA2370
WRITE(6,801) PT DATA 2380

801 PORMAT (*O*,T1S,9THROTTLE STEAN PHFESSURE®,T74,P7.1,T87,'PSIAY) DATA2390
WRITBE(6,802) AT DATA 2400

802 PORMAT (*0°,T15,¢ THROTTLE STEAN WOISTURE®,T76,P6.2,T87,'PER CENT') DATA2410
WRITE(6,803) QT DATA2420

833 PORMAT(*0°,T15,*ESTINATED THROTTLE STEAN PLOW',T70,P10.0,787, DATA2430
¢ 'LB/HRY) DAT A 2440
WRITE (6,304) PCAU DATA2450

80& PIRMAT('0°,I15,°P¥ MAKE-UP RATE (TO CONDENSER HOTWELL)*,T76,F5.1, DATA2460
¢ 187,'PER CENT') DATA2470
SHITE (6,805) QCR DATA2480

805 PORNAT(*0°,T15,°CINDENSATE BY=-PASSED TO STEAM GENERATOR®,T70, DATA2490
¢ P10.0,787,°LB/HRY) DATA2500
PRITE (6,999) TFR DATA2510

899 PORNAT(0*,715,* THROTTLE FLOW RATIO®,T76,P9.5) DATA2520
IF (QSGO.NE, BLANK) WRITE(6,851) 0SGO DATA 2530

851 FORNAT (*0°,T15,%REQUIRED STEAM SENEBRATOR OUTLET PLOW®,T70, DATA2540
& P10.0,T87,*LB/HR?) DATA2550
WRITE (6,806) WRATE DATA 2560

806 PFORNAT (*0°,T15,'REQUIRED ELECTRICAL OUTPUT®,T74,r9.3,T87,'u¥E?) DATA2570
PRITE(6,807) GC DATA2580

807 PORNAT {*0°,F' 15, GENERATOR RATED CAPABILITY®,T74,P9.3,T87,'HVA’) DATA 2590
SRITE(6,808) PP DATA2600

808 PORMAT(*0°,T 15, GENERATOR POWER PACTOR®,T77,P5.2) DATA2610
IP (IH2.2Q.0) GO TO 701 DATA 2620
WRITE (6,909) IH2 DATA2630

809 PORNAT(*0°,P15,'GENERATOR OPERATION AT REDUCED HYDROGEN PRESSURE, DATA2640
*IH2=,12) DATA 2650

60 T0 702 DATA2660

70% URITE(6,810) INH2 DATA2670Q
810 PORNAT (*0°,T15,° GENERATOR OPERATION AT RATED HYDROGEN PRESSURE, IHDATA2680
*2=v,12) DATA2690
702 WRITE(6,811) IR DATA 2700
811 PORNAT (°0°,715,° BOPATIONAL SPRED OF TURBINE-GENERATOR®,T74,15,T87,DATA2710
s SEPNt) DATA2720
WRITE(6,898 BPFP DATA 2730
898 PORNAT (*0°,T15,° PEEDVATER PUAP ISENTROPIC EPPICIENCY',T75,F9.4) DATA 2740
YRITE (6,897) PP DATA2750

897 POBAAT('0°,Y15,°* PESDWATER PUNP TURBINE EFFICIENCY®,T75,P9.%) DATA2760
WRITE (6,889) CP?Y DATA 2770

889 PFORNAT (*0°,T15,*PRESSOURE OF PRP INLET ABOVE COND. PRESSURE®,T74, DATA2780
¢ PO.2,T87,°P SIAY) DATA2790
WRITE(6,850) CP2 DATA 2800

850 PORNAT (*0°,T15,'RATIO OF PENP DISCH. PRESS. TO R=P THROTTLE®,TTS, DATA2810
. P8.2) DATA 2820
WRITE(6,812) PDGS DATA 2830
8Y2 PORNAT (*0¢,F15,°PIPCH DIAMEBTER OF GOVERMING STAGE',T74,P8.2,T87, DATA2840
® 'TN.) DATA 2850
TRITE(6,81% Nnp DATA 2060
813 PORBAT (*D°',F 15, WINBER OF PARALLEL H-P SECTIONS®,T77,I12) DATA 2870

SRITB(6,814) wLP DATA 2860
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A14 FIRMAT(?0*,T15," NIINRER OF PARALLEL L-P SECTIONS®,T77,12)
WHITE (6,315) PBLP
A15 PIRMAT(Y0°,F15,° BOWL PRESSURE L-F SECTION' ,T75,P6.1,T87,PSIAY)
WRITE(6,816) PILP, PXLPI
916 PORAAT (*0°,T 15, BXHANST PRESSURE L-P SECTION®,T76,P9.5,TA7,
#VPSIAY,T95,°=9 ,PR.2,7106,°IN. HGAY)
WRITE(6,817) pC, PCI
817 PORNAT ¢*0,F15,° CONDENSER PRESSURE!,T76,79.5,T87,'P3IA®,
*795,0=¢ PB.2,T106,%IN. HGA®)
IP(PXLP.G®. 3.) Gn TO 703
¥RITE (6,0 18) PDLS
499 PORMAT(*0*,T15,'PITCH DIAMETER OP LAST STAGE L-# SEC™10M°,T75,
¢ P7.2,TB7,°IN,°)
WRITE(6,919) BLS
819 PORMNAT(*0*,F15," LENGTH OF LAST STAGE BUCKETS L-P SECTION',T76,
¢ ¥6.2,TBT, IN,¢)
703 WRITE(6,820) WNR

DATA2890
DATA 2909
DATA2910
DATA 2920
DATA 2910
DATA 2940
DATA 2959
DATA 2963
DATA 2970
DATA 2980
DATA 2990
DATA 3000
DATA 3010
DATA3020
DATA3010
DATA 3040
DATA 3050

820 PFIRMAT("0°*,T15,°ND. OP ACISTNURE BEMOVAL STAGES LP SECTION',T70,7X,DATA 3060

12y
IP (MR.20.0) GO TO 440
DO 601! L=1,4R
WYRITE(6,B21) L, PHR(L)
A21 PORMAT (*)*, P15, NOISTHIRE REMOVAL STAGE NJ.°', 12/

DATAXT0
DATA3080
DATA 3090
DATAING
DATAJ110

€00, T17,'M0ISTURE REMOVAL STAGE PRESSURE!,T70,5X,P6.%,T87,'PSIA®) DATA3120

601 CONTINUE

430 IP(NS.EQ.0) GO rO 706
IP (MS.LE.NP) GO TI 705
WRITE(6,822) nS

822 PORBAT (*0°,T 15, EXTERNAL MOISTURE SEPARATOR DRAINS TO CONDENSER,

®S=1,13)
GO TO 708
705 WRITRE(6,328) WS, NS

DATA 3130
DATA 3140
DATA 3150
DATA 3160

MDATA 317

DATAJ180
DATA 3190
DATA3200

828 PORMAT(*0°*,T15,° EXTERNAL MOIL STURE SEPARATOR DRAINS TO FPW HEATER NODATA3210

.-'.IJ' *, HS",[J)
GO TO 708
706 WRITE(6,827) S

827 PIRAAT(°0°,T15,° THERE IS WO EXTERNAL NOISTURE SEPARATOR, MS5=9,I2)

GO TO 18
704 WRITR(6,823) EmS

DAT A 3220
DATA 3230
DATA3240
DATA 3250
DATA 3260
DATA3270

823 PORWAT('0°,T15,°HIISTURE SEPARATOR EPPECTIVENESS®,T70,4x,P6.0,T87,DATA3280

S SPER CENT?)
18 INRR=IABS (¥R N)
WRITE(6,825 INBH
825 PORMAT (*0°,T15,° NINBER OF STAGES OF REHEAT®,T70,7X,I2)
IP (WRH.EQ.0) GO TO 707
IP(NRA.GT.0) GO TO 708
WRITE(6,828) TTDRAY

828 PORMAT (*0¢,P15,* TENPERATURE OP STEAN LEAVING EXTERNAL REHEATER®,

*T70,8%,F6.0,787,°P¢)
GO TO 707
708 WRITE(6,829) QERHY, TTDRHY, NDRH 1, NDRH
829 PORNAT(°0°,T15,°BESTINATED STEAR FLOW TO 1ST STAGE RBHUBATER*, T70,
21,P8.0,787, *LB/HRY/

**09, VS5, * TERAINAL TENPERATURE DIPPERENCE 1ST STAGE REHEA TER®* ,T70,

*5Y,P6. 1,787, 9P
800, 15,91S? STAGE REHEATER DRAINS TO PW HEATER WO.*,I2,
®¢, NDRE=*,12)

IP(WRA.EQ. 1) GO TO 707

WRITE(6,930) QERH2, PTDRH2, WDRH2

930 PORNAT (*0°,T15,°*ESTINATED STEAM PLOW TO 2ND STAGE REHEATEER®, T70,

21,P0.0,787, 'LB/HRY /

600, P15, *TERAINAL TENPERATORY DIFPERENCE 2ND STAGE REHEATER',T70,

*5%,P6.1,707, 0P/
907, T1S, 200 STAGE RENEATER DRATNS TO F¥ REATER ¥0.°,I2)
707 WRITR(6,8026) WP
826 PORBAT (*0*,T15,°T0TAL WO. OF PW HEATERS',T70,6X,13)
WRITE(6,083%) wurn
831 PORAAT(°0°,r15,°00. OP PV HEATERS EP SECTION',T70.7X,ID)
WRITE(6,832) WPL
832 PORBAT(*0°,T15,°N0. OF FW ABATERS LP SECTION®,T70,7X,12)

DATA 3290
DATA3300
DATA3310
DATA3320
DATA3330
DAT A 3340
DATAIISO
DATA3360
DATA 3370
DATA 3380
DATA3390
DATA 3400
DATAIN10
DATA3420
DATA 3430
DATAING0
DATA3450
DATA 3460
DATA 3470
DATA3000
DATA3G90
DATAIS00
DATA3510
DATA3S20
DATAIS530
DATA3S40
DATAJI550
DATAI560
DATAIST0
DATAIS580
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IP(NP.EQ.0) GO TO 739
DO 690 N=1,NF
IP (PE(N).L2.0.0D0 .AND. MS.EQ.0) WRITE(6,611) N, TTD(N)
611 FORMAT(*0*,115,°P¢ HEATER NO.® ,I3/
® ¢09,T17,°EXTRACTION STEAR PROM TURBINE EXHAUST'/
®90¢,T17,9TEANINAL TEMPERATURE DIPFERENCEY,T70,6X,P5.1,T87,9F¢)
1P (PE(N).LE.0.0DO .AND. MS.GE.1) WRITE(6,612) N, TTD(N)
512 PORNAT (*0°,T15,* PW HEATER w3.°,I3/
® $0%,T17,*BXTRACTION STEAM PROM MOISTURE SEPARATOR VZ25SEL'/
®0,T17,* TERNINAL TEMPERATURE DIPFERENCE®,?70,6X,P5.1,T87,°PY)
IP(PE(N).GT. 0.0D0O} WRITE( 6,610) N, PE(N), TID(N)
610 PORYAT(*0¢,T15,'PW HEATER NO.®,I 3/
$en¢ _T97,¢EXTRACTIIN STAGE PRESSURTI,T70,4X,P7.1,TB7, PSIAY/
®®0¢ T17,*TERNINAL TEMPERATURE DIFFERENCE',T70,6X,P5.1,T87,F 1)
IP(ND (N). BQ.0) GO TO 709
WRITE(6,834) N, ND(N)
R34 PORNAT (*0*,T17,¢DRAIN IS PUMPED, ND(',12,%)=",I2)
60 TO 650
709 WRITE(6,B35) N, ND(N)
335 PORNAT (*0°,T17,°DRAIN IS PLASHED, ND(',12,%)=1,I2)
IP (NDC (N).B2. 1) GO I'n 711
650 WRITE(6,836} N, NDC(N)

836 PORWAT (*0°,r17,*THERE IS NO DRAIN COOLER SECTION, NDC(',12,°)=¢,

*12)
GO TO 630
711 WRITE(6,837) %, NDC(N), TDCA (N)

DATA 3590
DATA3I600
DATAJ610
DATA3620
DATA3630
DATAJ6UO
DATA 365)
DATA3660
DATA3670
DATA 368D
DATA 3690
DATA 3700
DATA371)
DATA372)
DATA37390
DATA 3749
DATA 375D
DATA3760
DATA377)
DATA 3780
DATA3790
DATA 3800
DATAJ3810
DATA3820
DATA393C
DATA3B40

837 PORNAT(*0° ,T17,¢THERE IS & DRAIN COOLER SECTION, NDC(*,12,') =¢,12/DATA38S0

®en¢,T17,9DRAIN CODLER APPROACH TEMPERATURE DIFFPERENCE',T 70,61,
*PS.1,T87,000)
690 CONTINGE
IP(IP.GT.0) G2 TO 720
WRITE (6,838) 1P

DATA 3860
DATA 3870
DATA3880
DATA 3890
DATA 3900

838 PORMAT(*0*,T1S,*PW POUMP IS LOCATED APTER PW HEATER N0, 1, IP=',I13)DATAI910

G0 10 731
720 WRITE(6,939) IP, IP
839 PORMAT (*0°,T15,'PW PUNP IS LOCATED BEPORE PW HEATER NO.® ,I3,
¢e, IP=9,13)
731 IP(IPPT.Z0.)) GO TO 736
WRITE (6,340) IPPT
840 PORMAT(*0°,T15,'Pu PUMP IS TURBINE DRIVEN, IFPT=°,13)
IP (IPPT.LT.)) GO TO 734
WRITE (6,80 1)

DATAJ92)
DATA 3930
DATA3940
DATA 39590
DATA3960
DATA3970
DATA3980
DATAI990
DATAL000

849 PORMAT(0°*,T15,*STEAN PLO¥ TO PV PUMP TURBINE WILL BE CALCULATED®)DATA401)

GO TO 740
738 WRITE(6,942) OPPT, HBPPT, HKFPT
842 PORMAT(*0°',I115,*STEAN PLOW TO PW POMP TURBINE',T70,2X,P8,.0,I87,
S *LB/RRY/

$°0° ,715,°BOFL ENTHALPY PW PUMP TURBINE',T?70,P11.1,T87,*BTU/LB*/

DATA 40 20
DATA4030
DATAGO4O
DATA4050
DATALO060

®909%, T15,°EXHAUST ENTHALPY PW PUME TORBINE® ,T70,F11.1,T87,°BIU/LB*)DATALOTO

GO TO 740
736 WRITE(6,9043) IPPT
843 PORNAT(*0°',T15,'PW PUMP IS NOTOB DRIVEN, IFPT='I2)
780 TP (QAB.GT.0.) GO TO 743
781 WRITE(6,384) QAR

888 PORBAT(*0¢,T15,* THERE IS NO STEAN JET AIR EJECTOR, QAE =9,P10,0)

GO TO 755
743 IP(PXLP,LT.3.)GO TO 745
URITE(6,845)
945 PORNAT (*0°',IS5,°*DO NOT OSE SJAE WITH B-P TURBINE')
ol!’o.
GO T0 741
785 WRITE(6,806) QAE
836 PORMAT (
00, T15,°STEAN PLOW TD STEAN JET AIR BJECTOR® ,170,3X,P7.0,187,
¢ 'LB/HRY)
755 IP(LK.GT.0) GO TO 760
SRITE(6,887)

DATAU4080
DATA4090
DATA4L 100
DATAGL110
DATA4120
DATAG130
DATA4140
DATA4150
DATAL160
DATA&170
DATA4180
DATAG190
DATAL4200
DATA4210
DAT A4220
DATA4230
DATA4240
DATA4250

887 PORMAT(*0°,I15,° VALVE STEN AND PACKING LEARAGES WILL NOT BE CALCULDATA4260

® ATED, LK=°®,12)
RETURN

DATAG270
DATAG280
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760 WRITE(6,848) LK DAYAGZ29C
848 PORMAT (*0°,P15,°VALYE STEN AND PACKING LEAKAGES WILL BE CAL-ULATEDDATA4300
¢, LK=',T2) DATAL310
RETU RN DATA4320
999 STOP 999 DATAG330
END DATA434)
FWH PAR
SUBROOTINE PUHPAR(N1,N2) rHP 10
INPLICIT RPAL*B(A-H,0-Z) PAH2 20
PRH? 30
SOBPROGRAM POR PR HEATER PARAMETERS PYHP 4O
SHELL PRESSURER, DRAIN TEMPERATURE, AND PW IN AND OUT TEMPERATURES PUHP S0
FWHP 60
CONRNON /HX1/PE(12) ,PHR (S5) PUHP 70
CONAON /PARY/HO(12) (HI (12) ,QAE HC,HPP, DHP,TI (12) ,TD(12),TDCA(12), PUHP 80
¢HD (12) ,PLA,PLB,ND(12) ,NDC(12), IP,NP PWHP 90
CONNOW /PAR2/PSH (12) ,TSH {12y ,TO(12),TTD(12), PXHP,PXIP PUHP 100
ConmoON /X517 BSX, PST PUHP 110
CONNON /XS3/QSI, HSTI,TSX,QSX,HSX,ARSX,ENS,MS FWHP 120
PWHP 130
D0250 I=N1,x2 PHHP 140
SHELL PRESSURE PWHP 150
IP(PE(I).GT. (PXHP+1.0) .OR.PE(I).LT. (PSX -1.0))G0T0220 PUHP 160
210 PSA(I) =0.95¢PE(Y) PEHP 170
GOTO240 PYHP 180
220 CHONTINGR PEHP 190
PSH (1) =0.92¢PE(T) PYHP 200
240 TSH(I)= TSL(PSH(D)) FUHP 210
PY OUTLET PP 220
TO(L)=TSH(I) -TTD (1) PEHP 230
IP (I.LE. IP)GOTO2UY PYHP 240
HO (X)= HPT(TO(I)) PEHP 250
G0TN250 PUHP 260
28V HO(XI)=HPTL(PLA,TO(I)) rPeHP 270
250 CORNTINDE PUHP 280
00310 I=R1,N2 PUHP 290
P9 INLET PUHP 300
IP(TI.2Q.NP)30T0260 PEHP 310
HI{I)=R0(1+Y) PP 320
IF (WD (I+1).2Q.0) GOTD270 PWHP 330
CORRECT PW INLET POR PUWNPED DERAIN AT Ié¢1 PUHP 340
RI(T)=HI(I)+ 1.0 PMHP 350
G0T0270 PUH R 360
TORRECT PW INLET POR SJAE ENTHALPY RISE AND SPE ENTHALPY RISE PHRP 370
250 HI(I)=HC+1.0 rIHP 380
270 1P (IP.NE.1)GOTO260 PHP 390
FPVY PONP INLET PURP 400
APP=HI(I) PUHP 410
CORRECT PW INLET POR PW PUNP ENTHALPY BRISE PWHP 420
HI (1) =2HI (1) ¢ DHP PEHP 430
230 IF(I.LE IP)GOTO281 PEHP 440
TI(I)= TSLH(BI(I)) PURP 450
G0TO282 PHHP 460
231 TI(I)=TPHL(PLA,RI(I)) PAP 470
282 1P (WDC(I).BQ.0)GOT0290 PURP 480
DRAXYN BITH DRAIN COOLBR PEHP 490
TD (X)=TI (1) +TDCA (D) PRP 500
G0T0300 PHEP 510
DRAIN WITHOUT DRAIN COOLER PUHP 520
290 TP (T)=TSH(I) - PHHP 530
300 8D (X)= BPY(ED(I)) PREP 540
390 CONTINDE PHP 550
SETURN PURP 560

END PURP S70
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SUBROUTINE PWHEAT(I1,I2,MR,KL,AS,IT)
INPLICIT REAL®A (A-H,0~7)

c

c

c

c 2D DRAIN
T oBi11 DRAIN
£ QJRH2 DRAIN
c m DRAIN
Z  oLK1Y DRAIN
c 21K3 DBAIN
c LKS DRALN
C QP¥H DRAIN
2 onr DRAIN
c 3 DRAIN

PLOW
PLOW
PLOW
PLOW
PLOW
PLOW
PLOW
PLOW
PLOW
PLOW

FRON
PRON
PRON
FRONM
FRON
FRON
FRON
PRON
FRON
PRON

SUBPROGRAN POR PW REATEZR HEAT BALANCE

PREVIOUS HEATER

1ST STAGE REHEATER

28D STAGE REHEATER

EXTERNAL MOIST SEPARATOR

VALVE STEM LEAKAGES

TORBINE SHAPT BOWL END

TUPBINE SHAPT EXHAUST ENC

STEAM SEAL REGULATIR

TORBINE MOIST REBM. STAGE =~ WATER REMOVAL
TORBINE MOIST REM. STAGE - STEAM REMOVAL

DIMENSTION IP1(13),0nPE(Y1))

(%]

CONNON /CONY/HCIN,UERCON ,ANCON, RHCON,HCON, PCON,SSRCON, XS PCON

CONMON /PWH/HAPLI,HARO,QR,QPS (20) ,HPS (20) ,HES (20) ,QNP (5) ,HNP(5),

104G (5) ,H9G (5) QD (V2) ,QF (12), QB (12) ,QCR, HCR,QRO,QC, IVLP,I
COMNON /HXV1/PE(12) ,PAR(5)
SONMON /HX2/HE(12) ,HEY(12) ,HANR(5) ,HBNR (5) ,SAMB(5) ,5BMR(5),PCWD(5) FRHE
COMMON /EN/LY(13),L2(13) ,J1(13),INR(S)

CONMON /LEAK/QLK1,HLK1,QLK2, HLK2 ,QLK3,HLK3 ,QLKY4, HLKG, QLKS, HLKS,
1 OLK6 ,HLK6, QLK?7, RLK7, OLKB,HLK 8, OLK9, HLK9,QLK10,HLK 10, LK, LK1,LK3,
2LK5,LK7,LK9

CONNON /PARV/HO (12) ,HI (12) ,ONB,HC,HPP,DHP, TI (12) ,TD(12),TDCA(12),

¢HD (12) ,PLA,PLB,HD(12),NDC({V2), IP, NP
COMAON /RA2/QRHY,HCRH1,QRH2, HCRH 2, NRH,NDRH Y, NDRH2
commoN /SSR/QSPE,QNC,QSSR, HSSR,PSSR,QPWH,QSS RRD, HSSANU
COMNON /XS2/ HPSX ,QNR

I=11

IT2=0

GOTOV
1300 I=Ie1

910

1910 QWPE (1)=0.

IMQa

IP (AR, 2Q.0)30T02000
IP (L2 (I).LT. L1(I)) GOTO1995
C PIND DRAIN PRON TURBINE NOISTORE RENOVAL STAGE

81=L1
12=12

(3¢
(1)

DO1990 Lan1,Mn2
QNP (L) =PCYD(L) *2PS (KL) ¢0.01
ANP(L)= AP?( TSL(PAR(L)))

1P (I.2Q.12)G0T01980
IP (PE(I).LT. (PAR (L) - 1.0) ) 50TO01980
QnG (L) =0.0

HAG (L

)=0.0

QUPE (I)=QAP(L)

GOTO2

1980 QNG (L)=0,005 *QPS (KL)
ARG (L) =HAAR(L)

C PIND PLOW TO POLLOWING STAGE
KL=KLe+1
OPSIKL)=OPS(KL-11-08F (L) ~ONG (L)

HPS (KL)=HANR (L)

AES (KL~1) =uBNR (L)

1990 ComTINOR
1995 IP(1.BQ.12)GOTO2800
C PIND DRAIN PROM PREVIOUS PV HEATER
2000 COBTINOE
€ PIND DRAINS T0 FW HEATER SHELL
QsSon=0.0
SoN=0.0

PUHE
PWHE
Pt E
PUHE
PUHE
PWHZ
PUHE
PWHE
PWHE
PVHE
PWHE
PHHE
PUHE
FHHE
FWHE
PRHE
FUHE
FWHE
FPIAE
PWHE
PUWHE
FRHE

PHHE
FUHE
FPRHE
FPUHE
PRHE
PRHE
PHHE
PIHE
PRUE
PRHE
PIHE
FPREE
PWHE
PUHE
PHHE
PAHE
PRHE
FUHE
FHUHE
PHE
PYHE
FUHE
FEHE
PWHE
FWEE
FHE
PVHE
PWHE
FVHE
PRHE
PUHE
PMHE
FWHE
PAHE
rHE
PHHE
PWHE
FIHE
PHHE
PHEE
FIHE
1 4.8
regE
PRHE

19

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
489
490
500
510
520
530
540
550
560
570
S80
590
600
610
620
630
640
650
660
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C PIND PH PLOW
IP(I.GT. 1) G)TD20 20
QP 1=QR
GO0T0O2010
2020 QPi1=QP(I-1)
C ADD DRAIN PRON PREVIOUS PW HEATER
IP(ND(X~-1). EQ. 1) GOT02030
Qsun=QSuNeQD (1I-1)
SOM=SUNCQD (L ~1) ® (HD(I~1) ~HD (I))
C TEST POR LIVE STEAM REHEATER
2030 TP(NRH.LT. 1) GOTI2040
C ADD DRAIN PROM 1ST STAGE® REHBATER
1P (NDRH1. NE. I) GOT020135
QSUN=QSUNeQR H?Y
SOUN=SUN¢QRAI* (HCRH1-HD (I)})
C TEST POR 20D STAGE REHEATER
2035 IP(NRH.LT. 2) GOTI 2080
C ADD DRAIN PRON 2ND STAGE REHEATER
IP (NDBH2, NE. I) GOTO2040
QSO =QSUN+QR H2
SUN=SUNe QRH2® (HCRR2-HD(I))
C ADD DRAIN PROM BXTERNAL MOISTURE SEPARATOR
2080 IP(NS.NE.Y)GOTI2050
QSUN=QSUNe QAR
SOUR=SUN*QNEs (HPFSX-HD(I))
C ADD DRAINS PFBOY VALVE STEN AND SHAFPT LEAKAGES
2050 I®(LK.EQ.0)G0OT02070
IP(I.NE.LKT) GOTO 2060
QSON=QSUR+QLKY
SUN=SUMs QLK1 & (HLKY-HD(I) )
2050 IP(I.NE.LK3) GOTO2061
QSUN=QS0N¢QLK3
SUR=SUN*QLK3I® (HLK3-HD(I))
2061 CORTINOE
[P(I.NS.LK5) GOTD 2062
QSUN=QSUNe QL KS
SUA=SOUN QLKS * (HLK5-HD(I))
2062 CONTINOE
C ADD DRAIN PRON STEAN SEAL REGULATOR
2065 IP (I.L7.%P)GOTO2070
QSUN=QSUN +QFWH
SOR=SUNCQPWH S {HSSR-RD(T) )
C ADD DRAINS PROR TURBINE NOISTURE RENOVAL STAGES
2070 IP{(8R.20.0)G0T02090
TP (L2(I).LT. L1(T)) GOTO2090
C SUM DRAINS PRON TURBINE NOISTURE RENOVAL STAGES
nt=L (D
n2=L2(Y)
D02080 L=N1Y, N2
QSUN=QSTN QY P (L) +20G (L)
SON=SUNCQAP (L) *(NAP (L) -HD(I) ) *ORG (L) & (HNG (L) ~HD(I))
20830 CONTINCOE
2090 IP(ND(I) .BQ. 1) GOT02100
C HERT BALANCE (PW HEATER DRAIN IS PLASHED)
oF (I)=QPF1
QB (I)=(QP(T) S(H] (I)~-HI(I)) ~SUN)/ (HE(I) -HD(I))
QD (I)=QE{I)+QSON
60702200
C HEAT BALANCE (PW HEATER DRAIN IS PUNPED)
2100 COVTINOE
QE(T)= ((QP1~QSTN)* (HO(I) ~BI(I) ) - SUN) /(HE(I)-HD(I) *HO(I)~HI(I))
QD (I) =QE(I) *QSUN
QF (I)=0F1-QD(I)
Ir(I.B0. 1) 60102200
NI 1= (QD(T) SAD(X) «QF (I) SHO(I) ) /QF 1
TP (IP. NE, (I~-1))GOTO2110
C CORRBCT PN PUBP INLET BUETHALPY
Arp=NI1
BI 1=RI1oDNP
C TBEST PV INLET BETHALPY
2110 ADE=DABS(HIV-AX(I-M))

PUHE
PUHE
PVHE
PWHE
PUHE
PUHE
PWHE
PUHE
PIHE
PUHE
PUHE
MNHE
PUHE
PWHE
PUHE
PUHE
PUHE
PNHE
PVRE
PWHE
PUHE
PRHE
PRHE
PHE
PWHE
PIHE
FEHE
PRHE
PUHRE
PiRE
PRHE
MHE
PVHE

6790
680
690
700
710
720
730
740
750
760
770
780
790
800
810
320
830
880
850
860
870
880
890
900
910
920
930
940
950
960
370
980
990

PRHEI000
PRHE1010
PVHE 1020
PWHE1030
PHHEI0GO
PEHE 1050
PURE060
PUHE070
PUHE 1080
PURE1090
PERE1100
PEHEI110
PURE1120
PUHEI130
PEHE 1150
PUHEB1150
rge1160
PUHE 1170
PWHET180
FEHET190
PYHE1200
PWHE1210
MHE1220
PMIHE1230
FWHE1240
PHE1250
MHE1260
PWREN270
PIHEN280
PURER 1290
PO E1300
FRRE1310
PUHE1320
PWHEN330
PRAE1340
MHE1350
PWEE1360
PIHETITO



71

ITI(I) =ITI(I) &

IP (ADH.LE. HCONYGOT 02200
IP(I.GT.I1)GOTO211Y
IP(IT.G?T.50) GOTO2112

2111 IP(IT1(1-1). LE.50) GOTO2114
2112 IX=I=-1

PRINT 2113,IX,ADH

PRHE 1380
PUHE1390
PYHE1400
PEHE 1410
PUHE 1420
PRAE430
PIHE 1440

2113 PORHAT (*0-SUBROUTINE PRHEAT-PW HEATER INLET ENTHALPY IN IT1 DID NOPWHE 1450

1T CONVERGE, PV HEATER NO.*,I3,4X,*ADH= *,1PD14.6)
GOT02200

C RE-SET INDEX I TO PREVIOUS PW HEATER
2118 I=I-1
2 CORRECT PW INLET TEMPERATORE
HI (Z)=HI1
1P (I.LE.IP)GOTO2118
TI(I)= TSLH(RIV)
GOTN2119

2118 TI(I)=TPHL (PLA,RLY)
2119 IP (EDC({I) .2Q.0)GOTO2120

c

CORRECT PN HEATER DRAIN TENPERATURE
TD () =TI (I) +TDCA (I)
HD(I)= HPT(FD(I))

2120 TP (Y. BQ. (IILP-1))GOro2400

~
-

IP(I.LT.ILP)GOTO2000

RE-SET INDEX KL (PLO¥ TO POLLOWING STAGE)
KL=T=TILP+ 1+L2(I)-J1 (1)
G0OT0 2000

2200 CONTINUE

c

IP (I.LT.I1LP)GOPO2210

PISD PLOW T0 PILLOWING STAGE
KL=KL¢ 1
QPS (KL)=QPS (KL=1) =QB(I) -QUFE (I)
HES(KL=1) =RE1(T)
HPS (KL)=HE (I)

2210 IP(I.LT.NP)GOT02300

C PFIND ENTHALPY RISE ACRISS SJAE AFPTER-CONDENSER AND SPE

c

(o

QC=QF (I) +QCR
DHAE=QARS (HARI-HARO) /QC+QSPES (| HSSR=-HAED) /0C
HI 1=HCe¢DHAE
HCR=HI1
IF (IP. NE. NP) GOT02220
CORRECT PW PUNP INLET ENTHALPY
HPP=HIY
A 1=HI Y¢DHP
TEST P¥ INLET ENTHALPY

2220 ‘ADH=DABS (HIV~-RI(D)

IT2=1T2+1
IP(ADH.LE.HCON)GOTD2300
IP (1T2.LE. 50) GOT02229
PRINT 2221,I,ADH

PUHE1460
PUHE 1470
FRHEWBO
PRHET490
PRHE 1500
PUWHE1510
PRHE1520
PAHE 1530
PREHES40
PAHE1550
PWHE 1560
FREEN570
PUHE1580
PUHE 1590
PUWHE1600
PRHE1610
PUHE 1620
PWHE1630
PWHE1640
PUHE 1650
PWHE1640
PRHET1670
PUHE 1680
PWHE1690
PUHET1700
PVHE 1710
FRHE1720
FWHET730
PEHE 1740
PWHE1750
PUHE1760
PRHE 1770
PWHENT80
PWHE1790
PRHE 1800
FWHE1810
PRHE1820
PNHE 1830
PRHE1840
PWHE1850
FPEHE 1860
PRHEN870

2221 PIRNAT(*0~-SUBROUTINE PWHEAT-FW HEATER INLET ENTHALPY IN IT2 DID NOPWHE1880

c
c

c

1T CONVERGE, PV HEATER NO.® I3 8K,*ADH= *,1PD14.6)
G0T02300
2229 IP(I.LT.IVL?)G0T02230
RE-SET INDEX KL (PLOW TO POLLOWING STAGE)
KL=KL=1
CORRECT P¥ INLET TEMAPERATURE
2230 AI(I)=RBI1
IF (I.LE IP)GOT02240
TI(I)= TSLH(HIY)
G0T02250
2280 TT (I)=TPAL (PLA,HIV)
2250 IP(NDC(I).22.0)G0TD2090
CORRECT PW HEATER DRAIN TERPERATURE
TD (I)=TT (I)¢TDCA(I)
ED(I)= HPT(TD(I))
G0T02090
2300 IP(I.LT.12)GOTO1900
2800 RETURN
BND

PEHE 1890
PWHE1900
PRRE1910
PRHE 1920
PWHEN930
PRHE1940
PUHE 1950
FRHE1960
PRHEN970
PUHE 1980
FRHET1990
PRHE2000
FRHE2010
PWEE2020
PEHE2030
PUHE2080
PWEE2050
PRHE2060
PEHE2070
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SOBROUTINE PUPT{PB,HD,PX,0HP,QR)
IAPLICIT REAL®A(A-H,0-%)

SUBPROGRAN FOR CARLCULATING THROTTLE STEAM PLOW TO FW PUMP TURBINE

CONNON /PPT/QPPT ,PBPPT , HBPPT ,PXP PT,HXPPT,I PPT
CONNON /PUPTRB/ EPFP, ZPP, CP1, CP2
PIND BOWL ENTROPY
PBPPT=PB
HAPPT=HB
CALL PROPPH(ANB,SB,¥8,TH,8B, PAFPT, HBPPT)
PIND ISENTROPIC BXHAUST ENTHALPY
PXPPT=PX40, 24558
CALL PHOPPS (ANEXS ,AXS,TXS,YXS,NIS,PXPPT,SB)
PI4D USED ENERGY
AE=NBPPT~HIS
e« pEe EPP
AXPPT=HBPPT- UE
THROTTLE STEAN PLOW TO PW PUNP TURBINE
QPPT=QR*DHP/UE
RETUAN
END

PONCTION F1A (W,PX,PB)
INPLICIT REAL®B(A-H,0-Z)
DINENSION A(6,7)
DATA 1W/6/
DATA A/9.9701993p-1, -2.8250567D-2, 1.1488895D-1, 3¢0.0D0,
* 1.1225967p-5, 1.1173166D-4, -4.5518203D~4, 3%0.0D0,
¢ ~1.9081979p-8, -1.36944750-7, 3.987640uD-7, 360,000,
¢ 24¢0.000/
RXBs PX/PB
RBX=PB/PX
IP ((BBX.GT.8.0).0R. (RBX.LT.2.0)) WRITE (I4,800) RBX
800 PORNAT(* *,*BBX = *,D25.16,° IS A DATA ERROR IN FIA')
CALL BIYPOL(A,W,RXB,Z,2,2)
PiA=2Z
RETORN
XD

PUNCTION P18 (TPR,RBX)
INPLICIT REAL®8(A-H, 0-2)
DINERSION A(6,7)

DATA IW/6/

DATA A/ 2.9161007D-9, 1.1847063D0 , ~-3.9631998D-1, 3¢0.000,

. 7.38633990-2, -5.6665227p-2, ~1.7198355D-2, 3¢0.000,
L4 =8.58 19954D-3, 2.78275050-3, 1.7992637D-3, 3%0.000,
] 28¢0,0D0/

IP ((RBX.GT.8.0).0R. (RBX.1T.2.0)) PRITE (X¥,800) BBX
800 PORWAT(® *,*EBX = *,D25.16,* IS A DATA ERROB IN F1B?)
IP((TPR.GT.1.0).0R. (TPR.LT.0.17)) SRITE(INV,801) TPR
601 PORNAT(® ¢, °TPR = ?,D25.16,* IS R DATA ERROR IN PIBY)
IP(TPR.LT, .6D0) PPX=,6D0
IP(TPR.GEB. .6D0) TPX=TPR
CALL BIVPOL(A,RBK,TFI,2,2,2)
DELTA=2
PIB=DELTA® (1.015-0.015eTPX)
BRETURN
END

PRPT
PUPT
PRPT
FWPT
PUPT
rpT
rupT
rapT
PapT
PUPT
rapT
rmeT
FWPT
rapT
mipT
rue?T
PUPT
mpT
rup?T
PUPT
PUPT

rFiA
rFia
Pl1A
PiA
PiA
FiA
FIA
FiA
PIA
ria
Fta
FIA
PiA
FiA
PIA
A
PIA

riB
P18
14))
1 1]
ris
PriB
riB
rig
PiB
rB
riB
riB
riB
riB
ris
ris
ris
rms
ris
14}

209

10
20
30
40
50
60
70
890
90
100
110
120
130
140
150
160

10
20
30
40
50

70

a0

90
100
110
120
130
140
150
160
170
180
190
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PUNCTION FIC(W,TPR)

IAPLICIT REAL®A (A-H, 0-I)

DATA IW/6/
IP((TPR.GT.1.0) .OR. {(TPR.LT.0.7}) WRITE (IW,B801) TFR
PORMAT(* *,*TFR = *,D25.16,* IS A DATA ERROR IN PIC*)
IP(TPR.LT. .6D0) TPX=,6D0

IF(TPR.GE. .6D0) TFX=TPR

PIC = 1.0 ~ (56.0/¥ ~ 0. 112) * (1.0 - TPX) /0.5
RETNRE

END

PONCTION P2(AGH,PB)

TAPLICIT REAL®8(A-#,0-Z)

DIMENSTON A(6)

DATA I/5/

DATA IW/6/

DATA A/¢1.000, -3 896255900, ¢2.076075102, - 6.6328180D3,

* +1.010959305, -S5.9521194DS5/

TP (AGA.LE,.0.06) CALL UNIPOL (A ,AGN,GANNA,I)

1P (AGR.GT.0.06) GANNMA=.93606550~, 9% (AGN=0. 06)
IP((PB.LT.100.0) .OR. (PR.GT.2000,0) yWRITE (1¥,R01) PB
PORMAT(® ,*PB = *,D25.16,° IS A DATA ERROR IN P2°¢)
TY (AGH.LT.0. O)URITE( I8, B02) AGH

PORBAT(® ',*AGN = *,D25.16,° IS A DATA ERROR IN F2')
P2=GANNA® 1, 5D-5¢ (AGH/0.08) ¢ (900.0-pPB)

RETORN

END

PONCTION PI(QVN, PR)

INPLICIT REAL®A(A-H,0-2)
DIMENSION AALPAA(I),ATHETA (3)
DATA IW/6/

DATA AALPRA/-0,17387620D1,-0.2824136300,0.953705760~2/,ATHET A/

. =0, 2369863701 ,~0. 9956 1861D-1,-0,29889354D-2/,1/2/

10
15
800
20
25
30
801
3s

IP (QVH.LT.,2D6)GO TO 15
IP(QVI.LE.100.D69G0 TO 20
WRITR(IN,800) QWM

PORNAT(* °*,°QVYN = ¢,D25. 16,° IS OUTSIDE SPECIFIED LINMITS FOR P3°)

IP (PR.LT.1.0)G3 T2 30
TP (PR.LT.500.)GO tO 3%
WRITR(IN,801)PR

PORRAT(® *,°PR = °, D25.16,° 15 OUTSIDE SPECIPIED LIMITS POR P3°)

I = DLOG(PD)

CALL ONIPOL(AALPEA,X,ZALPHA, )
ALPRA = DEXP (TALPHA)

CALL UNIPOL(ATHETA,X,RTHETA, D)
THETA = DEIP (STRNEFA)

PSI= 1,006 (1.0-8000. /Q¥N)

) = (1.0=(ALPHAS ({THETA-ALPHA) /QVE) * ((QV B-250000.) /70.975)) ) *PS1

ric
PAC
Fi1C
ri1C
4 [t
P1C
MC
rIC
ric
1
Fic

r2
r2
r2
r2
P2
r
P2
r2
r2
P2
P2
r2
r2
r2
r2
2
2

3
r3
r3
3
3
r3
r3
r
r
r3
r3
r3
| £
r3
r

r3
3
rn
]
| 4]
”

r3

10
20
30
40
50
50
70
80
90
100

10
20
30
40
50
60
70
80
%0
100
110
120
130
e
150
160

230
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PUNCTION P& (PR,PB,YF)

INPLICIT REALOB(A-H,0~2)

PR IS PB/PX

DIAENSION A(6,7)

DATA TW/6/

DATA A/0.913545965D0,-0.16800190D=1,0.22481349D-2,
>=0.211783360-3,0.9 138056 10-5,0.00,
»-0.525092280-6,0.109102560-4 ,- 0.20090373D~4,
»0,49081537D-5,~0.35197958p-6,0.00,
>0, 27863077D-6, -0, 38 16429 7D=6,0.252 2758406,
>=0.545161500-7,0.384243260-8,0.D0,
»-0.681553320-9,0. 1018459 19~8,- 0. 63504086D-9,
>0, 13690704 D~9, ~0.97149 103D~-11, 0. DO,
>0.69937432D~12,-0. 10905080D~11,0.66534494D=12,

»-0.143376630~12,0. 102046 72D-13,0.00,

>-0.32231899D-15, 0. 513361700~ 15, ~ 0. 309821290~ 15,
»0.66775818D- 16,-0. 47614905D-17,0.D0,
>0. 548 18623D-19, 0. 88601007D~ 19, 0.53145252p- 19,
>-0.11459126D-19,0.81819448D~21,0.D0/

ALO=1L,0G(2.0D0)

APL=DLOG {PR)

CALCULATE EPAY

ETA121.0- (0. 16993783-0.08220699¢ ((VP-250000.0)/
> (0.975YP)))

CHECK TO SER IP INDUP ARGUMENTS ARE WITHIN SPECIPIED LINITS

IP(PB.LE.2000.) G2 T0 3

IP DATA IS OUTSIDEB LINITS PRINT RESSAGE AND

CONTINUE ERRCUTION

WRITE(IW,13) PP

POBNAT(® ",%PB = *,D25.96,° IS A DATA ERROR IN P4*)

1P (PR-1.0) 29,5,9

29 WRITE(IN,t8) PR

14 PORMAT(® °,*PR = *_D25.16," IS A DATA ERROR IN PU4')

IP (PR.LE. 2.2) GO TO 5

IP(PR-500.0y6,6,7

CALCOLATE BrA2 BY CALLING A GEMEBAL SUBROUTINE
TO CONPOTE THE BIVARIATE POLYNOMIAL

S CALL BIVPIL(A,PB,ALD,2,4,6)

RTA2=2

CALCTLATE PIGS WHERE PR IS BETWEEN 1.0 AND
2.0 INCLOSIVE

Pe=ETAY + (ETA2 ~ PTAY) * (APL/ALO)

RETORN

7 WRITR(IV,18) PR

CALCULATE P8 BY CALLING A GENERAL SUBROUTINE
TO CONPUTE THE BIVABRIATE POLYNOMIAL

6 CALL BIVPIL(A,PB,APL,Z,4,6)

P = 2
RETORN
enp
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PUNCTION PI3S(QVN,PR,VP, PH)
INPLICIT BEAL®B(A-H,0-2)
DINENSION A(3),B(V)

FIGS
PI35
FIGS
PIGS

DATA A/-0.10239761D0,0. 14091440D~-1,-0.88660084D-3/,8/0.52514486D0/PI55
¢ e1/2/,37V/

IP ((PR.LT. . 0).0R, (PR.GT.500.) ) WRITE (6,16) PR

PORMAT SHOPR =,D25. 16,3AH IS OUTSIDE SPECIFPIED LIMITS POR PIGS)

IP (PB.GT.2000.) WRITE (6,31} PR

PORNAT {SROPB =,D25.16,384 IS OOTSIDE SPECIPIED LINITS PQR FIGS)

X = DLOG(PR)

CALL RATPUN(A,B,X,XK,T,J)

CONSTK = 253000. *xK

PIGS = ( (CONSTK/QVN) ¢ 1.0) / ((CONSTK /VP) ¢ 1,0)
RETUEN

EXD

FUNCTION PIG7 (PR ,PB)

IAPLICIT REALCAIA-H,0-7)

PR IS PB/PX

DINBNSION A(6,7)

DATA A/0.8862096200,~0.57966 163D~1,-0.70547092D-2,
10.53287932D-2,-0.108B344%3D-2,0.78799566D~-4,0.73021511D-4,
2-0.90870588D0-3,).51371770~-3,-0. 15870788D~ 3, 0.24559973D~4,
3-0.146495280-5,-0.93332207D~6,0.45863391D~5, =0.30414566D-5,
30.98498068D-6,-0.152879021D-6,0.901666920-8,0. 26842196D~-8,
5-0.103846130-7,0.72972894D-8,-0,24101082D~8,0,.37440997D~9,
6-0.21928984p~10,-0,3056638D~11,0,10644149D~10,-0.77044070D~11,
70.25741484D~11,-0. 4800548 15D~ 12,0.23384013D~13,0. 15075129p- 14,
8-0.895962330-14,0.36525359D0~ %4 ,=0, 12292791 D-14,0. 19154518D~15,
3-0.11162884D-16,-0.2695461D~18,0.85580517D~-18,-0.637354590-18,
A0. 21556766 D~ 18,-0. 33625662D~ 19,0.19575380D-20,

AL 1=DLOG (2.0 DO)

AP1=DLOG (PR}

CAECK TO SBE IF INPOT ARGINENTS ARE WITHIN SPECIPIEBD LINITS

IP(PB.GT,2000.) WRITE (6,13) PR

PORRAT (6HOPB = ,D25.%6,5X,23HIS A DATA EREOR 1IN PIG7)

IF(PR~-1.0) 29,5,9

WRITE(6,14) PR

PFORRAT (GHOPR = , D25.16,5X,23HIS A DATA ERROR IN PIG7)

IP(PR-500.0)6,6,7

CALCOLATE ETrA3 BY CALLING A GENERAL SUBROUTINE

CALL BIVPOL(A,PB,ALY,Z,5,6)

ETAl=2

CALCOLATE PIG7 WHERE PR IS BETWEEBN 1.0 AND

2,0 INCLUDING 1.0 BUT NOT 2,0

PIGT=0.87¢ (ETA3=.87) * (AP I/ALY)

RETORN

PRINT 1%,PR

CALCULATE PIG7 BY CALLING A GENEBAL SUBROUTINE

T0 COMPUTE THE BIVARIATE POLYNOAIAL

CALL BIVPOL(A,PB,APY,Z,5,6)

PIGT=g

RETURN

b1 1]
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PIG5
PIGS
PIGS
FIGS
PIGS
PIGS
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PIGS
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PIG?
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PUNCTION PIGO(PX)

IAPLICIT REAL®*8(A-H,0-2)

DIAENSION A(S)

DATA A/0.1308D1,0,197302,-0,1118D2,-0.9587D2,0.3%8D ¥/, 1/4/
DATN 1I8/6/

IP (PX.LT.3.0 )GO TO 10

IP(PX.LE.100.)GD TO 35

PIGR=1.S

RETN RN

WRITE(IV,3V) PX

PORYAT (SHOPR =,D25.16,3RH IS5 OUTSIDE SPECIFIED LINITS POR PIGH)
T = 1.0/PX

CALL ONIPOL(A,X,2,I1)

PIGB = 32

RETURN

END

PONCTION P11 (P)

INPLICIT REAL®R(A-H,0-7)

DT MENSION A(M), B(3)

DATA A/1.3725945D-2, 1.3749009D0, -2.9965293D0, 6.1649777D1/
DATA B/-6. 186260900, 3.9837738n1, 1.8158351n2/
IP(P.LE.3.5) X=1./3.5

IP(P.GT.3.5) X=1. /P

CALL RATPON(A,8,X,2,3,3)

P10=2¢100. 00

RETURN

END

SUBROUTINE PI12AC (P,HB ,SB,HI,S5X,H, S)

IAPLICIT REAL®B(A-H,0-2)

REALS®E K, L A, N, LN, AN

DATA IW/6/

DATA K/0. 1612905/

#=50.0®(SB-5 X)

N=0, ¢ (HB-RHX)

AN=A/N

L*2500.0¢ (SP*SB~-SK*SX) ¢0.01¢ (HP®HB-HE*HX)
LN=L /N

A=0,25¢(1.00AN*NAY)
B=50.09SX+AN® (0. S*LU-0. 1OHE)

C= (50. 00SX)® (50. 08ST) ¢ (0. 1SHX) ¢ (0. 104 X)
»=KeLNE (0. 25“.'0. 104 l.

SC= (0. 25/A) ® (B*DSQRT (B*RA-8.®A*C) )
HC=0.5¢(LN-2.0*HNOSC)

INITIALIZE ENTBROPY AT END CONDITION SB
AS=5B

T= TSL ()

BEGIN ITERATIVE PROCESS OW CONVERGING ENTROPY
DO 5 1=1,50

SG=SPTO(P, T

= (SG-AS) /7 ({SG~ SPI(T))

HG=NPS (,SPFD(P,T))

HY=HG=Ne (AG~ HPT(T))

S= (SC-DSQRT(K- (0. 1*H1-HC)* (0. 1*H 1=-HC) })/50.0
DIPP=3=AS

IF (DABS(DIPP)-1.D-5) 2,2, 1

riss

rIG8 10
FIGa 20
rIs8 30
PIGA 40
PIGAS 50
rIs8 60
PIG8 70
rIGa 80
rIza 990
FIGR 100
PIGA 119
rIsa 120
PIGA 130
PIG8 140
rI38 350
PIGS 160

rio

rF10 10
ry 20
r10 10
P10 40
rv 50
P10 66
FY0 70
r 80
r10 90
P10 100
P10 110

PI2AC

FI22 10
ri2a 20
ri2a 30
ri20 40
P12A S0
ri2a 60
ri2a 70
PI12A 80
ri2a 90
ri2a 100
ri2a 110
ri2a 120
rP12a 130
Pi2A 340
Pi2a 150
P12A 160
PI12A V70
ri2a 180
PI12A 190
P12a 200
PI2a 210
Pi2Aa 220
ri2a 230
PI2A 240
r12A 250
P12a 260
ri2a 270
P22 280



na

ann

no

800

200

L2 )

77

AS=S
coNTINGE

IP ZNTROPY DOES NOT CONVERSE LN SO TTERATIONS THEN PRINT MESSAGE
AND RETURN THE LATEST VALUES OF H AND S TO CALLING BOUTINE

WRITZ (IV,R0))

ron:nr(' " ,*ENTROPY IN P12AC DID NOT COMVERGE IN 50 [TERATIONS®)
H=H

RETTRN

wND

SUBRONTINE P128 (P, HB,SBH, HA,SA, H, S)

INPLECIT REAL®B (A-4,u-Z)

CATA IN/G6/

CALCOLATE CONSTANPF TERM RO

RI= ( (SA=SB)e (0.3 177)~ (10 .¢¢( (HR=-(H A 650.)) /3T1.))) /(HA-1IB)
INITIALIZE ENTRIPY AT PND CONDITION SB

AS=SB

BEGIN ITERATIVE PROCESS CN CONVEBGING EMTROPY

Do S5 I=1,50

TaTSUPS (P, AS)

R1= RPS(P,SPTD(P,T))

S=10.8®((HB- (H10650.)) /371.) +ROS (H1-HB)*SB~(0.0177)
DIPP=S=AS

IP (DABSEDIPP)-1.D-5) 2,2, ¢

AS=S

CONTINOE

TP ENTROPY DOES MNOT CONVERGE IN 50 ITERATIONS THEN PRINT MESSAGE
AND RETORN IHF LATEST VALUES OF H AND S TO CALLING ROMITINE
WRITR(IW,303)

PORMAT(® *,*ENTROPY IN P12B DID NOT CONVERGE IN 50 ITERA TIONS®)
L 2T )

RETORN

END

PUNCTION PIG1S(INAGA)

INPLICIT BEAL®S (A-1,0-12)

DINBASION A(3)

DATA A 7+0.21984811D2, 0.5786 24 40D 2,0. 3 1R49404D 1/
CRECK 70 SBE IP INPUT ARGUNENTS ARE SITHIN SPECIPIED LINITS
IP DATA QUTSIDE LINITS PRINT AESSAGR ANMD

CONTINOER EXRCUTION

IP ((INHGA,LT..25).0R. (INAGA.GT.6.0)) WRITE(6, 13) INHGA
PORNAT(SHOIBNGA = ,D25.16,5X,28HIS A DATA ERROR IN PIGIS)
CALCOLATE PIG15 BY CALLING A GENERAL SUBRDUT INE

TO CONPUTE THE UNIVARIATE POLY NONI AL

ATSNGA=DLIG(INNGA)

CALL UNIPOL(CA,AINNGA,%,2)

PIGIS=g

RETORN

BWD

P12A 290
122 300
Fi2A 3VO
P12A 320
PI12A 330
F12A 340
P12A 1350
F12A 360
F12A 370

P128

P12 W
P12R 20
P128 30
r128 40
P12 SO
P12 60
P12B 70
P12R  HO
P123 90
PI2R 100
Fi12B 110
P12B 120
P128 130
F128 WO
P128 150
F12B 160
F128 170
rF128 180
rP12B 190
ri28 200
F12B 210
P12B 220
P12B 230

PIG15

rc15 10
G115 20
PG15 30
rc15 40
rG1S5 S50
PG1S 60
PcG1S 70
PG15 80
PG15 90
P315 100
PG15 110
rG15 120
rG15 130
PG15 140
PG15 150
rG15 160



CoccecIP VAN .LE. 4TH TABOLAR VANX, (USE PIRST S POINTS TO INTERPOLATE
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PUNCTION P 16 (VAN ,BLS)
IRPLICIT REAL®A (A-H,0~2)
DINENSION VANX(21), ris(2m

P16
P16
P16
P16

DATA VANX/128.D0,150.D0,175.D0,200.D00,250. D0, 300. DO, 350, DO,400.DG, P16
8450.00,500.00,553. DO, 600.00,650.00, 700. D0 ,800.D0, 300.D0, 1000. DOP 16

» 1100, D0, 1200.D00,1300.00, 1400.D 0O/

DATA P38/51.63D0,45.50n0,38.38D0,32.6500,23.80p0,17,43D2,12,9100,

9.8000,7.9700,7.0700, 7. 02D0,7.7200,9.00D0,11.0000,16. 2500,
21.9700,27.9200,34.00,39.9200,45%5.25D0,89.85D0/,
WPOINT/S/, NORDER/G /

IP (VAR - VANY(4)) 15,15,10

DO 25 J=1,4

IVAN = _5¢(ILO ¢ IHI)

IP (VAN - VANX(IVAN)) 30,30, 35

IHI = IVAN

GO TO 25

ILO = IVAN

CONTINDE

I =1IHI - 3

?3R APPLIES TO 35 INCH AND 43 INCH
CONTINUE

CALL LAGRAN(VAN,VANX,P38,Z,NPOINT,NORDER,I)
P16=22

RETURN

END

PONCTION P17 (PDT,PDD)

eDT IS PO/P?

PDD IS PD/PD®

INPLICIT REAL®*8(A~H,0-2)

DINENSION A(6,7)

DATA A/0. 1038786900, 0. 510164590~ 1,0.29102908D1,

10.27471818D0,-0. 21304563D1,0.D0,
2-0.1980273501,-0.95190372D1,-0.3713594502,

3

=0.1356002802,0. 3361233202, 0.D0,

%0. 1006329102,0.2003762603,0. 69547999D2,
50.9881107102,-0. 1716062203,0.D0,
6-0.1853811202,-3.27829006D3, -0.2944975203,
7-0.1825888203,0. 3865099103,0.D0,

80. 1074903502,0.20073785D3,0. 30482186D3,
30.4872359902,~0. 2902521703, 0.D0,

A 12¢0.D0/

CHECK TO SEE IP INPUT ARGUNENTS ARE WITHIW SPECIPIED LINITS
PD=1.0/PDT

IP(PD-1.2) 7,3,8

IP DATA OUTSIDE LINITS PRINT NESSAGE AND
CONTINUE EXECUTION

PRINT 13,PDT

!P(PD-W.0|1.3,2

PRINT 13,PDP

POINY=1,0/PDD

IP(PDIWN-0.9)9,5,10

PRINT 18,PDD

IP(PDINY=3.3)5,5,4

PRINT 14,PDD

VAN ,GE. 20TH TABNLAR VANX, USE LAST S POINTS TO INTERPOLATE
IP (VAN - VANX (20)) 20,16, 16
I =1

GO T0 60

I =1

80 T0 60

IL0O = &

IRY = 20

rF16
P16
P16
P16
F16
P16
F16
P16
P16
ri6
F16
P16
F16
P16
F16
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r16
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P16
P16
r16
P16
P16
P16

rv?
r?
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rvy?
r17
riv
r?
r?
r?
14}
14 K]
rV
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rv?
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"
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M
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rn7
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340
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CALCOLATE PIG18 BY CALLING A GENERAL SUBROUTINE

TO COMPUTE THE BIVARIATE POLYNOMIAL

APDD=DLOG (PDD)

CALL BIVPOL(A,PDT,APDD,Z,5,5)

r17=2

RETURN

PORNAT (THOPDT = ,D25, 16,51, 24HIS A DATA BRROR Ik P17 )
PORNAT(7HOPDD = ,D25.16,5X,24HIS A DATA RRROR IN P17 )
END

PONCTION P18 (KVA)

IAPLICIT REAL®*3(A-H,0-2)

REAL®S KVA

DINENSION A(4)

DATA IW/6/

DATA A/6.8325AD1, 4.29619D-3, -1.52886D-9, 9.92122D-16/
DATA 1/3/

TP ((KVALLT.1.D5) «ORs (KYAGT.2,D6)) WRITE (I¥,800)KVA

800 PORRAT (*0°,* KVA= ¢ ,D25.186,
¢ * IS OUTSIDE SPECIPIED LINITS PCR FIGURE 18°¢)

CALL OUNIPOL{A,KVA,2,I)
P18 = 2

RETURN

END

PUNCTION P19 (KVA)
INPLICIT REAL®B(A-H,0-2)
REAL®H KYA

DINENSION AA(4) ,B (D)

DATA AA/1. 747905000, 6.163781315D-2, -2.6652558D~-2, 1.0759713D-3/

DATA B/-4,9564581D~-2/
ALO=DLOG(KVA)

CALL RATPON(AA,B,ALD,Z,3,1)
P19=2

RETURN

END

PONCTION F20 (PRKVA)
INPLICIT REAL®B(A~§,0-3)
DIMENSIOK ACD18(5),BCD18(1)

P17
P17
P17
P17
P17
7
P17
r7
7

P18
ris
P18
F13
P18
F18
ri18
rie
Fi18
ris
P18
F18
718
r1e
P18

r19
r19
79
ri9
F19
rv
rv
r9
r19
P19
r19
9

r20
r20
20
P20

DATA ACD18/-0.227277u4D0 ,~0.28939976D2,0.34283283D2,~0.15808901D2, P20

» 0.90544169D1/,8CD18/-0. 1863 8959D2/,11/4/,3V/V/
CALL RATFURN (ACD18,BCD18, PRKVA,Z,I1,J1)
P20 = 3
RETOAR
END

P20
P20
Pr20
P20
r20

300
310
320
3310
340
350
360
370
380

10
20
30
40
50
60
70
]
90
100
110
120
130
140

10

30
40
50
60
70
80
90
100
110



80

(8]

PONCTION P21 (KVA)

TAPLICIT AEBAL®*A(A-H, I~2Z)

REAL®H KVA

DIRMENSTON AZ (2}

DATA AC 70.40c2,0.960-4/
CALL ONIPOL(AC,KYA,Z, 1)

P21=22

RETO RN

PND

(8]

SUBROUTINE HPTOBB(NXHP)
INPLICIT REAL®A(A-H,0-7)
A MOISTORE PRACTION
M =Y WET VAPOR, =2 SATOPATED VAPOR, =3 SUPERHEATED VAPDh
Q VRO PFLOR TO G-S
¥ WHEEL SPEED, PPS
AP AVAILABLE EWNERGY G-S
21 COSRECTINH PACTOR FRON FIA
-2 CORRECTION PACTOR PRON PIB
Z3 COBRRECTION PACFOR PROM FIC
24 CORRBCTION PACTOR PROM P2
JJ TINDEX POR LOOP TO PIND H-P ELEP
PR PRESSURE RATIO -- VWD G-5 BOWL/VWO ISENTROP IC EXHAUST H-P
AVERAGE GROUWP MIISTURFE
ErP2 Hep EPPICIENCY BEPORE CORRECTIONS HAVE ALL BEEN INTLUDED
NHP NOMRER OP H-P SECTION EXTHAUST ENDS
QVN INLET VYOLUNE PLOW PER END
TPFR THROTTLE PLOW RATIO
YEL THEORETICAL YELOCITY CORRESPONDING TO STAGE AE
BESS BASE EPPICIENCY JOPF H-P SECTION PROM P}
ErPY A-~-P BPPICIENCY APTER ALL CORRECTIONS
TESP AS EPPICIENCY FEMPORARILY STORED UNTIL CONVERGENCE CHECK
PRATIO PRESSURE BATIO AT PART LOAD
PIG6 (TPR) =8, 500~ (0.9D0) /(1.200-TFR)
CNARON /CONY/HCON,T ERCON,AACON, RHCON,WCON,PCON,SSRCON, XSPCON
ConnoN /GS/)GS,HB3S,PBGS, ABGS,SBGS,V¥BGS,TBGS ,PXGS, AXGS,SKXGS,
* ¥XGS,TXGS, HEGS,PDGS, NBGS,MXGS ,NCGS, NGS
. o QT ,PT,TT, AT,HT

ANOANNONONOMNNANNNaaNan
»
)
B

CONNRON /HP/QBHP,PBHP ,TBAP, ANBH P, HBHP,SBHP, OXHP,TXUP, ANXHP,HK HP,

¢ SXHP,UEEPHP
CONMON /PAR2/PSH (12) ,TSH{12) ,TO(12),TTD(12) , PXHP ,PRIP
COMAON /XX2/ NHP, 1B , WLP, NPH, NPL, IH2

CONNON /XX37/ AL, HL,PL,SL,TL, VYL

r21
r21
ra
r21
P21
P21
r21
r21
rz1
r21

13
20
10
L17]
50
60
79
80
20

HPTORB

HPTH
HPTO
HPTU
HPTO
HPTU
HPT N
HPTU
HPTO
HPTU
HPTO
RPTD
HETUO
Hern
HPTU
HPTO
APTU
HPTUO
HP2O
HPTU
HPTU
HPTU
HPTO
HPTO
HPTOD
HPTO
HPTO
HPTU
HPTO
HPTU
HPTU
APTO
HPTU
APrO

COMNON /Z/ TPR,SLOPE,QTKEEP, PKEEP, QGKEEP,PGK EEP,VGKEEP ,GCKEE P,DUREHPTU
DATA PI/3.141592654D0/, XJOULE/778.169262D0/, GRAV/32. Y740486D0/ HPTO

C-=+==THROTTLE CONDITIONS

c AT R? AT Pl ST TT
ABGS=RAT
1P (TPR.LT. 1. DO) Q=QGK EBEP
IP (TPR.GE. 1. DO) 0=QGS

Ce====¥00 G-S BOWL COWDITIONS

C ABGSO RBGSO N BGSO PBGSO S8GSO TBG SO
PBGSO=PT ¢ (1.00~-PIG6(V1.D0) /100.D0)
BBGSO=HY

CALL PROPPH(ABGSO,SBGSD,¥BGSO, TBGSO,NBGSO, PRGSO, HBGSO)
QYN = Q & ¥Y8GSO/FNAP
% = PT & PDGS # IR /12.D0 / 60.D0
VEL = R/ .5D0
AE = VEL ¢ VEL / 2.D0 / GRAV / XJOULE
Cowe==¥NO ISPNTROPIC SHELL G-S
c AXS6S0 HEISGSO NXSGSO PXSGSO $156S0 TXSGSO
HESGSO=HBGS)~AR
ST SGS0aSBGS)
CALL PROPHS(PXSGSO,TXSGSO,YXSGSO,AKSGSO,NXSGSO,HXSGSO, SXSGSO)

HPTO
vT APTU
APTO
APTU
HPTU
HPTO
vaGHPTU
HPTUO
ApTO
HPTU
HPTU
AprT0
HPTU
&PTO
arTo
YXSAPTO
144
APTO
APTO

10

20

30

49

50

69

70

ad

90
100
110
120
130
1w
1590
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
70
380
390
400
410
420
430
440
450
460
8470
480
490

510
520
530
540
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CeweesG=-S BOWL RAIED LOAD POINT HPTU 550
od ABRGRS HBGS fnps3s FBGS SBGS TBGS ¥ BGHPTO 560
Cema=e¥80 ISERTROPIC EBXHAUST H-p HPTU 570
< AXSHPD HIS HPO NXSHPO PXSHPO S XSHPO TXSRPO VXSHPTU 580
IP{TPR.GE. 1.D0) PISHPO = PXHP APTO 590
SESHPO=SISGSO HPTO 600

CALL PROPPS(AXSHPI,HXSHPO,TXSHPO,VXSHPO,AXSHPO,PISHPO, SYSHPO) HPTU 610
PR=*PBGSI/P IS HPD HPTY 6290
Ceceesff-pP I[SEVTROPIC EXHAUST RATED LOAD HPTO 630
[of AXSHP HIS HP BXSHP PASHP S XSHP TXSHP VXSHPTOU 640
PR SHP=PXHP HPTU 650
SISHP=SBGS HPTO 660

CARLL PROPPS(AXSHP,HXSHP, TISHP, YISARP,NXSHP, PXSHP,SXSHP) HPTO 670
BPGS=PI{QVN,PR) HPTU 680
Ci=PIA (W, PRSHPO, PBGSO) HPTU 690
PPExRRGSSC Y HPTO 700
C2=PIB(TPR,PB) HPTO 710
C3i=PIC (W, TPN) HPTU 720
RPE=BEGSSC 16C2eC 3 APTU 730
PRATIO=PBGS/PRSHP HPTO 740
EPPY=EPE HPTU 750

JJ=0 APTU 760

612 CHNTINDGE ’ APTU 770
CALL CROSS (RPGS, SRGS,PRATIO, FPPY AGH) BEPTD 780
TENP=EPPY HPTO 790
Ca=P2(AGH,PBGS) HPTO 800
PPPY=EPESCA HPTU 810
IP(DABS(TENP~-EPPY).LE..5D-4} GO TO 611 HPTU 820
JI=33e1 APTO 830
IP(JJ.LT.20)GO PO 612 HPTU 840

611 CONTINUE APTO 850
Cewe=<PLEP RATED LOAD APTO 860
o4 AXHP HXHP MXAP PXHP S XHP TIHP VXHHPTU 870
HXAP=HDBGS~EPPYS (HBGS~-HXSHP) HPTU 880

CALL PROPPH(ANXBAP,SXHP,VXHP, TXHP ,NXHP,PXHP ,HXHP) HPTU 890
Ce==-eG-5 SHELL RATED LOAD POINT APTU 900
PXGS=PXSGSO*TPR H#PTU 910
IP(TPR.BQ. 1.0D0) GO TO 601 APTU 920

J=0 APTO 930

J3J=0 HPTU 940

610 CALL STRATE(PXGS,NB5S,SBGS,HXHP, SXHP,HXGS,SXGS) HPTO 950
CALL PROPPS{AXGS,NXGS,TXCS,¥YXGS, NXGS,PXGS, SXGS) HPTO 960
JJ3=2JJI*1 HPTU 970
TEAP=P LGS HPTU 980
PXGS=PGKEEP® (QBHP/QGREEP)¢DSQRT (PKGS®VKGS) /D SQRT (PGKEEP* YGKEEP) HPTD 990

IP (DABS(PXGS~-TEAP) . LE,.002) GO TO 602 HPTU1000
IP(JII.LT.50) GO TO 610 HPTT 1010

602 SLOPEG=(HXGS ~HXBP) /7 (SXGS-SLHP) HPTT 1020
600 CONTINOS HPTU 1030
J=Je 1 HPTU 1040
SXGS=SXHPe (SYGS-SYHP) ¢SLOPEG /SLOPE HPTU 1050

CALL PROPPS(AXGS,HXGS,TXGS,VXGS, MXGS,PXGS, SXGS) APTU 1060
SLOPEG=(HXGS-HXAP) /(SXGS~SIHP) HPT0 1070
I?(J.20Q.50) GO TO 601 HPTU 1080

IP (DABS((SLIPEG-SLOPE) /SLOPE).LT. 1.D~5) GO TO 601 APTU1090

GO TO 600 APTU 1100

601 CONTINOE APTU 110
IP(TPR.BQ. 1.D0) HPTO1120
SCALL STRATEB(PXGS,NBGS,SBGS,AXHP, SXAP,HXGS,SXGS) APTO 1130

CALL PROPPS(AXGS,HXGS,TXGS,VIGS, NIGS,PXGS, SIGS) HPTU 1180
IP(TPR.BQ. 1. DDY)GO TO 631 HPTOD1150
IP((RXGS,LY. 3) .00, (NXHP.GT. 1)) GO TO 631 HPTU 1160

K=0 HPRU 1170

PTOP = PXGS BPTD1180

PBOT = PXRP arru 1190

GO TO 605 BPTU 1200

608 IP(RL.LT.AINT)PTOP=PINT HPTU1210

IP(NINT.LT.HL) PBOT=PINT BPTU 1220
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PL= (ETOP® PBIT) /2. DO

K=K o1

CALL PV2AC(PL,HXGS,S5X%5S, HXHP ,SIHE, HINT,SINT)
CALL PROPHS(PINT,TINT,VINT,AINT, MINT,HINT,SINT)
TL2TSL (PL)

HL =HPS (PL, SPTD(PL,TL))

CALL PROPPH(AL,SL,¥L,TL,ML,PL,HL)
DELTAH=DABS (HL-H INT)

IP (DELTAH.LE. HCIN) 39 TO 639

IP(K.LT.100) G0 ?0 K04

CINTINUE

RETHARN

END

SUBRONTINE HXTRAC(MR,I1,12,MBLP,HBLP,SBLP, SXLP HXLP,3XLP,PIL,HIL,

1SIL,PX,UBER)

IMPLICIT REAL®H(A-H, 0-2)

SOBPROGRAR PFOR PW HEATER EXTRACTION STEAN ENTHALPY

EXTBACTION STEAN ENTHALPY
NOWBER OF NOISTURE RENOVAL STAGES
EXTRACPION STEAN PRESSURE
TURBINE SECTION ENHAUST PRESSURE

RARR ENTHALPY APTER NOISTURE REMOVAL

HanR ENTHALPY BEFORE MOISTURE REMOVAL

HILP PXPANSION LINE END POINT, L-P

HBLP =1 BOWL CONDITIONS WEBT, =2 SAT. VAP., =3 SUPER. VAP.

CORRON /HX Y/ PE(12),PHR(5)

HPPU 12170
HPTUY24)
HPTN 1250
HPT1 1260
HPTU 1270
HPT U280
HPTQ 1290
H2TU 1100
H2TUIQ
HPTU 1320
H2TO 1339
HPTUT34O
HPT 01359

HXTH
HEITR
HXTH
HXTR
RXTR
HXTR
HXTR
HXT®
HXTR
HXTR
HXTH
HITR
HXTR
HXTR
HXTR
HITR

CONMON /HX2/HE (12) ,HE1(12) ,HANR(5) ,HBAR(S) ,5 AHR(S) ,SBAR(5),PCWD (S)HETA

ConNoON /XS3/70S1,HSI,TSY,QSX, HSX, ANSK,EAS ,AS

TEST POR PRESENCE OF NOISTURE RENOVAL STAGES
-=~==NOTE: HAIN CALLS HXTRAC WITH mR=0 POR H-P TURBINE SECTION

ND

3990

c
4000

c

4010

80NV O
8050
4060

IP (NR.GT.0) GO TO 4100

MOISTORE REYOVAL STAGES PRESENT

DO 8060 T=11,12

IP (PR (I).GT. (PX+1.0)) GO TO 3990

IF (15.E0.0) A8 (1) =0PEP

IP (%S.GT.0)AE(I) =HSX

GO TO %050

IP(NBLP.2Q.3) G3 TD 4000

BOWL WET OR SATURATED VAPOR

CALL PY2AC (PE(I),HBLP,SBLP, HXLP,SILP,HE(I),SE)
GO TO 8050

BOWL SUPERHEATED

1P (WXLP.BQ. 1) GO PO 4010

CALL P128 (PE(I),HBLP,SBLP, HXLP,SKLP,HE(I),SE)
GO TO 4050

1P (PE(I).LT. PIL) GO TO 4080

CALL P128 (PE(I),HBLP,SBLP,HIL,SIL,HE(I),SE)
GO TO 8050

CALL P12AC (PE(I),HIL,SIL,HXLP,SIELP,HE(I),SE)
AE1(X) =HE(T)

CONTINUE

RETORY

C AOLSTURE REAOVAL STAGES PRESENT

8100

DO 4200 I=I1,Y2

IP (PE(X) .GT. (PXe1.0)) GO TO 4110
HE (1) =UBERP

GO TO 8195

AXTR
HITR
HXTR
HXTR
HXTR
RLTR
HXTR
HXTR
HITR
RXTR
HXTR
HITR
HXTR
HXTR
HETR
AKTR
HITR
HXTR
BXKEIR
HXTR
BXTR
HXTR
RXTR
HXTR
HKTR
HITR
HRTR
HKTR
SXTR
HKIR
BKTR
ExXTR

10

20

30

uo

50

60

70

RO

90
100
110
120
130
wo
150
160
170
180
190
200
210
220
230
200
250
260
270
280
290
300
310
320
330
340
350
360
370

390
800
810
420
430
o
850
460
470
480
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@110 9 8190 J=1,n® HXTH
IP(PE(Y).GT. (PHR(J) *1.C) OR.PE(J).LT. (PAR(J)-1.0}) GO TO 4120 HXTR

HE (X) = BARR (J) BXTR
HEY(I) =HBYR(J) HXYTR

GO TO 8200 AXTR

4120 IP(PE(I1).GY. PRY{J)) GO TO 430 HXTR
IP{I.LT.AR) GN TO 4190 HITR
HB=RAMR(J) HITR
SB=SANR(S) HYZR
AX=HXLP HXTR
SX=SILP HYTR

GO TO 8180 RXTR

4130 TP (J.EQ. 1) 50 TO 4Y4D HITR
HB=HAMR(J- 1) HRZR
SR=SARR(I- V) HXIR

GO TO a170 HXTR

4180 IP{MBLP.EQ.3) 5) TO 4150 AXTR
HB=ROLP HXTR
SB2SBLP HXTR

GO TO 4179 HITR

8150 IP(PE(I).GT.PIL) GO TO 4160 HXTAR
HA=HIL HXTR
SB=SIL HXTR

G0 TO 8170 HXTH

4150 CALL PY2B (PR{T),RBLP,SBLP, HIL,SIL, HE(I), SE) HXTR
GO 10 8195 HXTR

870 HI=HBAR(J) HXTR
SXzSBRR{J) RXTR

4180 CALL P2AC (PE{I),HDB,S5B,HY,SX,HE {I),SE) HXTR
GO 70 4195 HXTR

3190 CONYINGE HXTR
4195 HE1(T)=HE(I) HITR
84200 CONTIWUE HXTR
RETURN HXTR

PND HXTER

INDE

SUBROUTINE INDEX(I1,12,NPLP, MR) INDE
INPLICIT REAL®A(A=H,0-2) INDB
SUBPROGRAN POR CALCOLATING INDICES POR LP TURBINE INDE
I PEEDWATER HEATER NUMBER INDE
L MOISTURE REMOVAL POINT NUMBER INDE
I1 PIRST PEEDUATER HEATER PED PRON L<P TURBINE INDR
12 INDE
J9()  TOTAL %0, OF F¥ HEATER EXTRACTION AND MOISTURE RENOVAL INDE
EXTBACT ION POINTS THAT COINCIDE, TO AND INCLUDING PW HEATER INDE
EXTRACTION POINT *T¢ INDE

LY PIRST Y0ISTURE REMOVAL EXTRACTION POIW® THAT PEEDS PN HTR *I*INDE
L2¢1) LAST WOISTORE REMOVAL EXTRACTION POINT THAT PEEDS PW HPR °I° INDE
NR NUMBER OP MOISTORE RENOVAL STAGES IN L-P TURBINE INDE
NN I2-1 INDE
PR EXTRACTION STAGE PRESSORE INDE
AR (L) MNOISTUAE REMOVAL POINT NWOMBER L DRAINS TG FEEDWATER HEATER INDE
NUNBER INR(L) INDE

mn INDE
LLY INDE
L2 IuDE
PAR NOISTURE REMIVAL STAGE PRESSURE INDE
m"Lp NONBER OF PEEDWATER HEATERS FED PROM L-P TURBINE INDE

IP L1(X)=1 ARD L2(I)=0, THEN ¥O ROISTURE RENOVAL EXTRACZTION IMNDE

490
560
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830

10
20
30
40
50

70

80

90
100
110
120
130
%0
150
160
170
180
190
200
210
220
230



2710
2720
2730

2740
2750

10
20

POLNTS PEED TO PU HEATER °I¢
CONNOR /MIV/PR(12) ,PAR(S)

CONRON /IN/L1(13),L2(13),J1(13), IAR(S)
INR (1) =0

INR(2) =0

INR(I) =0

IAR (3) =0

INR(S) =0

JI1=0

LL1=0

LL 220

IP (RPLP. BQ.D) GO PO 2750

NN=12-1

PO 2760 I=I1,NN

LL1=LL2¢ 1

IP(LL1.GT."R) 63 TD 2730

DO 2710 L=LL1,HB

IP (PAR (L) . LT. (PE(I)-1.0)) GO TO 2730
INR(L) =X

LL2st

IP (PHAR(L). LY. (PE(I) ¢ 1. 0) LAND.PHUR(L) .GT. (PE (1)~ 1.0))

CORTINDE
Go To 2730
JI12JI e
J(I) =330
L1({T)=LLY
L2 (I)=LL2
CONTINUE
J1(I2) =aN
LY (T2)=LL2¢Y
L2(T2) =NB
BETU RN

28D

SUBROUTINE L AGRAN(X,T,P,Z,NPOINT,NORDER, I)

IMPLICIT REAL®B (A~H,O0-Z)

DINENSION T(30),P(30),P (30),PNUN(30) ,PDENON(3I0)
ADJUSTING WPOINT AMD NORDER POR USE IN DO LOOPS

WPTI = NPOINT - 1 ¢ I

NIRDI = NORDER - t ¢ I

z = 0.0

po ¥ J=I,NPPI

PNUN(I) = £ = T(J)

P(J)=1.0

DO 2 K=I,NPPI

DO 3 N=I,NORDI

1P (K - N) 20,20,10

P(K) = P(K)®PNOUN (N) /(P (K) = T(N))
GO TO 3

P(K) = P(R)*PNON (N+1)/(T(K) =~ T(Ne 1))
CONTINDE

2224 (K) &P ()

RETU RN

END

50 TO 2720

IRDE
INDE
D8
INDE
INDE
INDB
INDER
mpe
INDE
INDE
INDE
INDE
ISDE
INDE
INDE
INDE
INDE
INDE
INDE
INDE
INDE
IRDE
INDE
INDE
INDE
INDE
INDE
INDE
INDE
INDE
INDE
INDE
INDE

LAGR
LASR
LASGR
LAGR
LASR
LAGR
LAGR
LA3SR
LAGR
LAGR
LA3R
LA3R
LAGR
LA3R
LASR
LAGR
LAGR
LAGR
LAGR
LASR
LA3R

240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560

10
20
30
40
50
60
79
80
30
100
110
120
130
1o
150
160
170
180
199
200



SUBROUTINE PART
INPLICIT REAL®8(A-H,O0-2)

COHRON /GS /QGS,HBGS, PBGS, ABGS,SPGS, YBGS,TBGS,PXGS, AXGS,SKGS,
RBGS, NXGS,WCGS,

vXGS, TIGS, NXGS, PDGS,
oQT,PT,TT, AT,HT

85

NGS

PART
PART
PART
PART
PART
PART

CONAON /2/ TPR,SLOPE,QTKEEP, PKEEP,QGKEEP,PGKEEP,VGKEEP,GCKEZP, DUNEPART

PIG6 (TPR) =8, SD0-~ (0.9D0) / (1. 2D0~-TPR)
PPIRST=PTS (1.D0-~PIG6(.60D0) /100.D0)
APIRST=AT

CALL PROPPA(APIRST,SPIRST,VPIRST,TPIRST,.NPIRST,PPIRST,HPIRST)

Ces=«<PIRST GUESS OF PBGS

(o)

naonaonNnaonnn

[})

J33=0
PBGS=PPIRSTeTPR/.6D0
HBGS=APIRST

610 CALL PROPPH(ABGS,SBGS, YBGS,TBGS, NBGS,PRGS, HB GS)

611

SUBPROGBAN POR INTEBRMEDIATE SYSTEM PRESSURE DROP

[ J

TEAP=PBGS
PBGS=PPIRSTS (TPR/.6D0) *

DSQRT(PBGS*VBGS) /DSQRT (PPIRST® YF IRST)

J3I=JII 0

IP (DABS(PBGS=-TENP) .LE..002) GO TO 61
IP(JJI.LT.5) GO TO 610

RETORN

END

SUBROUTINE PRDROP(PXHAP,PBLP, NERR)
INPLICIT REAL®A({A-R,0-2)

(TABLE IIXI, P. ¥6, GEr-6020)
PIv
PSt
PSY
PBLP L=-P TOURBINE BOWL PRESSURE

PPPT PEED PONP TORBINE BOWL PRESSURE
PP H-P TURBINE EXHAUST PRESSURE
PIRAY INLET REHBATER NO. 1 PRESSURE
PIRH2 INLET REHEATER NO. 2 PRPSSURE
PIRHY OUTLET REHEATER NO. 1 PRESSURE
PXRH2 OUTLET REHEATER NO. 2 PRESSORE

PRESSURE AT INTERMEDIATE VALVES
SEPARATOR INLET PRESSURE
SEPAFATOR OUTLET PRESSUERE

CONNON /RHV/PXRH2,PIRH2,PXRHV,PIBHT,PPPT

COMNON /XSV/PSX,PST
DATA A/.7DO/

DATA B1/1.900/, B2/1.100/, B3/1.1D0/
DATA C2/1.8D0/, C3/1.3D0/

£%Th D3/1.500/, E/1.100/, P/3.3D0/

A0L STURE SEPA3IATOR

PLY=2PBLE/ (V. ~F/100.)
IP (NRH.NE. 0) GOTI 40

mor STURE SEPARATOR, NO REREATER

PSX=PIV/(1.-E/100.)

PPPT= (15, #PBLP-2,.8PSX ) N3,
PSI=PSX/(1.-B1/100.)
PIAP=PSI/ (1. =A/100.)

RETURN

80 TP(NRH.GT. 1) GOTOSO
NOL STURE SEPARATOR, 1-STAGE REHEATER

P!RB’=PI'/|I.'!/|00.)
PPPT=(15. ¢*PBLP-2.*PXRHY) /13,
PIRH1=PXRH1/ (1.-C2/100.)
PSX=PIPMHY
PSI=PSX/(1.-B2/100.)
PXYAP=PSI/ (V. =A/100.)

BETOURN

PABT
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PABT
PART
PART
PART
PART
PART

PRDR
PRDR
PRDR
PBDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
2RDR
PRDR
PRDR
PRD®
PRDR
PRDR
PRDR
PRDR
PRD B
PRDR
PRDR
PRDR
PRDR
PRDR
PROR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR
PRDR

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230

10

20

30

40

50

60

70

80

90
100
110
120
130
1o
150
160
170
180
190
200
210
220
230
2640
250
260
270
280
290
300
310
320
330
340
350
360
370
380
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Z ROLSTURE SEPARATOR, 2-STAGE REHFATER pedY 393
50 PRRH2=PIV/{1.-P/7V00.) PaDR 400
PRPT= (1S, 0PRLP=-2,0PXRH2) AV ). PRDR 410
PIRA2=PXRH2/ (1.~-D1/11%,.) P3DR 420
PYRH Y=PIRH2 PRDR 430
PIRH I=PRRH 1/ (V.-C3/7%00.) PROA W40
PSEI=PIRHY PRDE uSC
PSI=PSX/ (1.~ RI/7100.) PRDR 4€9
PRHP2PSI /(1. ~A/100.) PRDR 470
RPTIRW PRDR 48O
XD PRDR 490

c PaHs
SOBROUTINE PROPHS(P,T,¥V, A, N, H, S) pRHS 10
INpLICIT REAL®A (A-H,0-2) PRHS 20
P=pHS (A, S) PRHS 30
CALL PROPPS(A,4,T,V,N, P 95) PRHS 40
RETURN PRHS 50
b4 Bi] paus 60

o PRPH
SNBROOTINE PROPPH(A,S,V,T,N. P, H) PRPK 10
INPLICIT REAL®8(A-H,0-Z) paPH 20
DATA TC/705. 4700/, PCA/3208. 23475900/ PRPH 30
S=SSSISS(P H,T,V,X) PRPH 4O
A= Y. DO ~X PRPH SO
IP ((P.GE. PCA).OR, (T.GE.TQ)) GO TO PRPA 60
IP(S.GT.SGP(P}} n=3 PRPHR 70
IP(S.EQ.SGP(P)) 8=2 PRPH 80
IP(S.LT.SGP(P)) =1 PRPH 90
RETORE PRPH 100
1 CONTINUE PRPH 110
n=) PRPR 120
RETURN PRPH 130
ERD PEPH 140

c PRPS
C REFISION 10-20-77 PRPS 10
SUPROUTINE PROPPS(A,H,T,V,%,P,S) PRPS 20
INPLICIT REAL®S (A-H, 0-X) paps 30
AsASSISS(PS,T.¥.,X) PRPS 80
DATA TC/705. %700/, PCA/3208,.238759D0/ PRPS 50
A=1. DO =X PaPsS 60
IP((P.GR.PCA) .ORL(T.GE.TC)) GO TO 1V eaprs 70
IP(S.GT.SGP(P)) B=3 PRPS 80
IP(S.EQ.SGP(P)) ©N=2 pResS 90
RETORE paPS 110
1 CONTINOR PaPS 120
A=3 PRPS 130
ERTORD PRPS 180

B¥D PaPS 150
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SuBPROGRANM POR REHEATEP PARAMETERS
COMMON /RH1/PXRR2,PIRHZ, PXRH1,PIRH T, PPPT
CORNON /RA2/QRHY,HCRHY, QRH2, HCRH2, NRH ,NDRH 1, NDRH2

1HXRA T, TXRH 2, HXRH2, HIAKH2, HIRH 1, ORH

157

110
120

121 POBNAT (*0°,?10,*THEREZ TS A DATA ERROR IN SUBROUTINE REHEAT.'/

STRROUTINE RATPUN(A,BP,X,2,1,J)
IZPLICIT REAL®Q (A-H,0-2)
DIMENSION A{IF),B(S)

NN = 0.0

ZDENOM = ).)

I1 = I ¢ 2

J1z3 e Y

DY 1 N=1,)

TNUY = ZNOmeYX

ZNOR = ZNUA ¢ A(TI1=N)
THNM = ZNOW X ¢ A(Y)
D2 2 91=1,3

IDENGM = ZDENOWOR
ZDENON = ZDEEON ¢ B(J1-H)
ZDENON = ZDENOWEYX & 1,

T = ZNON/ZDENOAM

RETORN

END

SHBROVTINE REHEAT(HE,PE,HT,PT)
INPLICIT REAL®A(A-H,0-2)

87

TP
BATP
BAT?P
RATP
BRATP
RATP
BATP
RATP
BATP
RATP
RATP
RATP
RATP
RATP
RATP
RATP
RATP
RATP
RATP

REHE
BEHE
REHE
REHE
REHE
REHE

COMRON /RHI/TTDRAY,TTDRH2, HRHY,HRH2, PCRH1, TCRH1,PCRH2, TCRH2, TXRH1,BREHE

DATA TU/6/

STAGE
IP(NRH.BQ. 1) GITI 110
HER1=HE

PCRHY=PE® (1, D0-.03D)) ¢ (1.D0-_007D0)*(1.D0~.008D0)

GOT0 120
HRHYI=HT

PCRH1=PTe (1. DO=.007D0) & ( 1, DO-. 008D 0)

TCRR 1= TSL (PCRH1)
ACRH 1= HPT (PCRHT)
TIBHV=TCHRA 1=-TTDRHY

T1= TSL(PXRH1)
IP(TXRHI.GE. T 1) GOTO122
TXRH 1=TY
TTDRH1=TXRHI-TCRHY
WRITE(IN,121) TTDRHY

R®HE
REHE
REHE
REHE
REHE
RERE
REHE
REHE
REHE
REHE
REHE
REHE
REHE
REHE
REHE
RERE
REHE
BEHE

1710, *REHEATER TEBNINAL TENPERATURE DIPPERENCE HAS BEEN CHANGED TO'REHE

2

122 HXRA1=HPS (PXRH1T,SPTD(PXRHI,TXRHI))

210

124
130

o?10,2)

TP (BRN.20. 1) GOTD 130
STAGE
HRA2=HT

PCRA2=PT¢ (1. D0~. 00700) *(1.D0~. 008D0)

TCRE2= TSL (PCRH2)
NCRH2= HPT (FCRA2)

TXRH 2= TCAR 2- TTDR A2

T2= TSL{PXBR2)

TP (TXRH2.GE T2) GOTO 124
TYRA2=T2
TTDRR2=TIRH2-TCRH2
WRITE(IV,121) TPDRA2

BXRA2=HPS (PXRH2,SPTD (PXR K2 ,TXAH2))

NIBH2=HIRAY
RETORN
b1}/

10
20
3
40
50
60
70
80
90
100
110
123
130
140
150
160
1790
180

10
20
30
40
50
60
70
75
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
oo
310
320
330
340
350
360
370
380
39%0
400
410
%20
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SNBRONTINE RESULT(VPRS)
YMPLICIT REAL®B(A-H,0-17)
THIS SOBPROGRAR PRINTS THFR CALCULATED PESULTS
cannon /BLCK/AMBAP (S) , ARARR(S) , THE (6) , 1P, IDUN
+23LP, PBLP, raLp.nnst HBLP,SBLP,QXLP,PXLP, TXLP,ARXLP,
‘HILP SXLp,URPPLP

. CHTS (17), TC,TPF,TR, HR, WRATE ,GC, WIL,45L, QNY, OF P,

'DP,UG!H.UFIP HTRTN ,HTRTG ,CEPFN ,CEFPG,PC
COmMMON IPPTIQPPT,PBPPT,HBPPT,PXPPT,HIPPT,XPPT

CONMON /PWH/HAERYX ,HAFO,0R,QPS (20) ,HPS(20) ,HES (20) ,2MP (%) ,HAF (S),

*0nG(S) LHNG (5),20(12) ,0P(12) ,DE (12) ,OCR,HCR ,0R0,QC, IVLE, I
COMMON /GS/QGS5, HBGS,PRGS, ABGS,SRGS, ¥8GS,TBGS,PXGS, AXGS,SI3S,
°vxrs TXGS, HXGS,PD5S, n83S, AXGS,NCGS, NGS
QT ,PT,TT, AT,HT

Connox /HP/QBHP PBHP TFHP,IHBRP,HFHP,SBHP.O!HP,TXKP,AHXHP,HXHP,

¢ SXHP, NERPHP
CONMON SHX1/PE(12) ,PAR (5)

FF3U
RZSU
RESU
R2Z3N
RESU
BES U
PESNH
RLS T
EE50
RES Y
RESU
RESU
BESY
RESN
RESU
RESY
RESU
RESU

COMRON /HX2/7HE(12) ,HEY (12),HARP(S) ,HBAR(5) ,SANR(S) ,SRAR(5),PCWD(5) RESU

COMMON ZINZLV(13),L2(1]),31(13),INR(S)

COMMON /LEAK/QLK1,HLKY,0LK2, HLK2 ,0LK3,HLK3 ,ULKG, HLKY , QLK S, HLKS,
® QLKG ,HLK6, QLK7 ,HLK?, QLKS,HLK 8, OLK9, HLK9,0LK10,HLK10, LK,LK1,LK3,

*LK5,LK7,LK9

RESO

CORNON /PARI/HD(12) ,HI(12) ,QAB ,HC, HFP,DHP,TI (12) ,TD(12), TDCA(¥2), RESU

®HD(Y2) ,PLA,PLB,MD(12), NDC(12}, IP NP

COMMON /PAR2/PSH (12) ,TSH(12) ,TO(12), TTD(12),PAHP,PXIP
COAMON /HH V/PXRH2,PIRH2, PXRHY, PIGH 1, PPPT

COMNON /RH27QBHY,ACRHY, QRN2, HCRW2, NRA,NDRH 1, NDRH2

RESO
8ESU
’ESU
RES O

COMMON /RH3I/TTDRHI,TTDBH2,HRHI ,H FH 2, PCRH 1, TCRH1,PCRH2, TCRH2, TXRH 1,REST

*HXRH Y, TXRH 2, HXRH2,HIRH2, HIRH 1, ORH
CORNON /SSR/QSPE,QNC,QSSP, HSSR, PSSR, QPWH,QSSRNU, HSSRAY
COMNON /XS1/PSK,PST
COMNON /XS2/HPSX,DNR
COMMON /XS37QSI, HSI,TSX,QSK, HSX, ANSX,BNS, NS

RESU
RESD
RESU
R35U
RESO

COBRNON s/Z/ TPR,SLOPE,QTKEEZP, PKEEF, OGKEEP,PGK EEP, VGKEEP ,GCKEPEP,DUNERESU

DATA CPSI/2.0360223uD0y
WPAGE=1
PRINT 100, (CATS({K) ,K=1,18) ,VERS, NPAGE
190 PORMAT(*1°,T10,18B U/
0 ' _T10,*STEAM PURBINE CYCLE HEAT BALANCE'/
e ¢ _T10,'0RCENT, YERSION °*,A8/
¢ 90", T10,*CALCULATED RESHLTS, PAGER',I3///7/7)
PRIRT V10,HATRTN,CEPPN, HTRTG, CEPPG, UGEN
110 PORBRAT(*0?,T10,°TABLE I OVERBALL PERPORRANCE®/
90 T10,*'NET TURBINE CYCLE HEAT RATE, BTU/KU-~HR',T60,P8.0/
®° S _T10,*HET TURBINE CYCLE BPPICIENCY, PER CENT*,T60,P10.2/
¢e0' T10,'GRISS TURBIME CYZLE HEAT RATE, BTU/Ku-HR®,T60,P8.0/
¢« ¢ T10,'GRISS TURBINE CYCLE EPPICIENCY, PER CENT*,T60,FP10.2/
®00* TI10,°GENERATOR OUTPUT, WWE®,T60,P11.3)
IP(IPPT.EQ.J)GOTO112
4G=UGEN+gPuUP+0.00%00
PRINT 111,WPWP,EG
111 PORNAT(*0*,T10,°POWER REQUIRED BY TURBINE-DRIVEN FPW® PONP, AW®,
¢760,-3PP11.3/
¢ ¢ _10,°GENEBATOR OOUTPUT PLUS PW PUNP POWER, NW®,T60,0PP1%1.3)
GOTO114
112 4G=WGEN-gr¥P+0.001D0
ORINT 1V3,WPWP,NG
113 PIRRAT (0’ ,T10,°PIVEBR REQUIGED BY NMOTOR-DRIVEN PW PUNP, AWY,
e760,-3PP11.3/

se ¢ 710, 'GENERATOR OUTPUT MINOS PV POUAP POWER, RWE®,T60, 0PP11.3)

114 PRINT 115,WL,WGL
115 FPORRAT(*0°,210,'HECHANICAL LOSSES, KW',T60,P8.0/
se % T10,°GENEBRATOR LOSSES, KW°® ,T60,P8.0)
SPAGE=NPAGEe 1
PRINT 100, (CATS(K) ,K=1,18) ,VERS, NPAGE
PRINT 120
120 PORMAT (0¢ ,T10,°TABLE II TURBINE RIPANSION LINE'/
00, 250,9STEAN PLOW PRESSURE TESPERATURE MOISTURE
*ALPY ENTROPY/

RESO
RESU
RESU
RESU
RESU
RESO
BRESO
BESU
BESO
BESUO
BESU
BESU
RESO
RESO
RESU
RESU
BESO
BESU
RESU
RESU
RESO
RESU
BESU
RESUT
RESO
BRESU
RESO
RESO
BRESU
RESD
RESO
RESO
RESU

ENTHRESO

230
240
250
260
270
2R0
290
300
310
320
330
340
350
360
370
389
390
400
410
420
430
440
459
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
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et 1 T50,' LB/HR PSTA L 4 PER CENT
/LB BTU/LB=-P*)
PRINT 130,Q7,PT,TP,AT ,HT,
*0Q35,PRGS,TB3S, ABGS,H43535,5835,
035, PIGS,TX3S, AXGS,HIGS,SI3S
119 PORYAT (*I°',FV),*TIRPINE THROTTLE®,
¢T50,P10.0,P12.1,P12. Y, P14, 2, P12, V/
¢¢ ¢, T10,°GOVERNINSG STAGE BONWL®,
*T50,P10.0,P12. 1, P12, 1,2PP14. 2, 0PPY2.1,P12. 4/
e 0 TVI0,"GOVERRNING STAG? SH2LL®Y,
5750, P10.0,P12,1,P12.1,2PP14,2,0PP12.1,P12,4)
VRITE(6,140) QXHP, PXHP,TXHP, AMXHP, HXHP,SXHKP,
2PXINP,NEEPHP
140 PIBRMAT(® ¢ ,T10,°HP STCTION BLEPY,
*T50,%10.0,P12.1,P12,1,2PPV4, 2, OPP12.1,P12, 4/
¢ ' TI0,°HP SECTION JEBEPS®,
*T60,P12.1,T9R8,P12.1)
139 IP(RS.BQ.J)GOTO15
PRINT 150,051,PSI, HST,
®QSK, PSK,TSX, ANSY HSX
150 POIRMAT(* °,FP10,'EXTERNAL MOTSTURE SEPARATOR INLET®,
€150, P10.0,P12.1,T98,P12, v/
¢ ¢ P10, *EXTERNAL MDISTURE SEPARATOR OUTLET',
¢T50,P10.0,P12, 1,P12, V,2P P14, 2, 0PPY12,. 1)
151 CONTINGE
160 TP(NRH.EQ.0) GOTI181
PRINT 170,QRH,PIRAI, HIRHY,
¢ ORH, PXRAY, TXRHI, HXRH Y
170 PORIAT(® *,P10,°1ST STAGE REHBATER INLET®,
*T50,P10.9,P12,1,738,FP12, V/
¢* ¢ _TI10,°1ST STAGE REHEATER OUTLET®,
*T50,P10.0,P12.1,792.1,T98,P12.1)
IP(SRH.LT. 2) GOTD 191
PRINT 180,Q8H,PIRA2,HIRH 2,
SQRH, PXRA2, TXBH2,HXRH2
130 POBMAT(* *,C10,°28D STAGE REHEATER INLET®,
*750, P10.0,P12.1,798,P12, v/
*° ¢, TV0,°2ND STAGE REHEATER OUTLET®,
¢T50,P10.0,P12.1,P12.1,T98,P12. V)
191 CONTINDE
PRINT 200,0BLP,PBLP,TBLP,ANBLP,HBLP,SBLP
290 PORAAT(® °*,P10,°LP SPCTION BOWL®,
750, P10.0,P12. 1,PV2, },2PP14,. 2, 0PP12.1,P12,. 4)
IP(AR.2Q.0)5070230
00220 L=1,HR
PRINT 210,L,PAR(L) ,THR(L),ANBNR(L) ,HBNR(L) ,SBUR(L) ,
*L,PUR(L) ,THR (L) ,ANANR(L) ,HABR(L) ,SARE (L)
210 PORNAT(* *,T10,°*BEPORE MOISTURE RENOVAL NJ.°,I2,
1760, P12, 1,P12.1,20P18,2,0PP12.1,P12. 4/
2% $,TV0,*APTER ROISTORE BENOVAL ¥0.?,I2,
3T60,P12.1,P12.1,2PP10.2,0PP12.1,P712.4)
220 CoETIRGR
230 PRINT 280,QXLP,PXLP,TXLP ANXLP,HXLP,SILP,
1PILP,URBPLP
280 PORRAT(* *,T10,°LP SECTIONW ElZPY,
1750, P10.0,P16.5, P8.9,2PP14.2,0PP12.1,P12, 4/
t* 9,7T0,°LP SECTION OBEEPS,
3T60,P16.5,138,P92. VY
NPAGE=EPAGEe ¢
PRINT 100, (CH?PS (K) ,K=1,186) ,VERS, WPAGE
IP (QAR.GT. 1. 0) GO 10260
PRINT 250
250 PORAAT (*0°,P10,°TABLE III THERE IS NO STEAN JET AIR BJECTOR?)
G0T027%
260 PRINT 270,QAB,HABI,HABO
270 FORMAT (*0°*,F W, TABLE IIIX STEAN JET AIR EBJECTOR'/
1°0°,210,°STEAN PLOW, LB/HR®,T40,P10.0/
2° °,710,°STEAR ENTHALPY IN, BTO/LB®,T40,P11. ¥/
390 9,710,9STEAR BETHALPY OBY, BIG/ABY,TU0,P11.1)
27% COFTINUE
IP(NS.GT.0)3070290
PRINT 200

BTUORESU 700
RSO 710
REST 72)
RESU 730
RESOC 740
RESU 750
RESO 760
RTSU 770
RESU 780
RESU 790
RESU 809
REST 810
RESU 820
RSSU A30
RE5SU B840
BESU R50
RESU 860
RESU 870
RESU 880
RISYU 890
REST 900
RESU 910
RSSU 920
RESU 930
RESD 340
RESU 950
BRESU 960
RESU 970
RESO 980
RESU 990
RESU1000
RESO 1010
RESU 1020
RESU1030
RESU 1040
RESU1050
RESU1060
RESU1070
RBSU 1080
RESU1090
BESU1100
RESU1110
BREBSU1120
RESD 1130
BE2S0 1140
RESU1150
RESU 1160
RESTU1170
RES0U1180
BRESD 1190
RESU 1200
BESU1210
RESU0 1220
RESU 1230
BESU12680
BESU 1250
BES0U1260
RES01270
RESU 1280
RESU 1290
BRESU1300
RESU1310
RESU 1320
RESU1330
BESU 1340
RESU 1350
BESU1360
RESU1370
BESU1380
RESU1390
RESU 1400
BESU1810



240

290
130
310
320

3110
380

350

158

359
360

370
3430

330

90

PORNAT(*0? ,T10,*TABLE IV THERE IS NO EXTERNAL MOISTIARE SEPABATORORESHI42)

19 R250 1439
G0TN350 BES D140
IP(NS.LE. 4P GATI 310 BE501450
PRINT 300 B350 1460
PORMAT (*0¢,T%0,°TABLE TV BXTEBNAL AOISTURE SEPABATOR DRAINS TD CORESUILTO

1UDERSPERY) RESN 1489
G0TO 130 R2S1T 1490
PRINT 323 ,R3 REST1500
PIRRAT(*0°*,T10,°TABL® IV EXTERNAL MOISTURE SEPARATOR DRAINS TN P¥ARZ5U1510

1 HEATER NO.*,12) RESU 1520
PRINT 330,0QMR,PSY,TSK, HPSX RESU1530
PORRAT(*0*,T10,°DRAIN PLOW, LB/HR®,T33,P10.0/ R2501540

1¢ ¢ T10,*DRAIN PRESSURE, PSIAY,T33, P11/ RES 11550

2° *,T10,°DRAIN TENPERATORE, P*,T133,P10.V/ RESU1560

3° ¢, ?90,'DRAIN ENTHALPY, BTO/LB*,T33,PI10,. 1) R25U1570
CONTINUE R2S01580
TP {(NBH.GT.0) GOTD3IT0 RESN1590
TP(NRH.EQ.O) GOTI IS RESU1600
PRINT 358 RES1N 1610
PORRAT (°3° T 10,°TABLE ¥ EXTEBRNAL REHEATER, SEE TABLE IIY) RESN1620
GOTO4R00 RESU1630
PRINT 360 RESU 1649
PORNAT (*0° ,T10,*TABLE ¥ THERE IS NO REHEATER') RES 11650
GOTON00 R2SU1660
PRINT 380, WORHI,QRAV,HRHV,PCPHY, ICRH1,HCRH RESU1679
PORMAT (*0°,T10,°TABLE ¥V LIVE STEAN BEHEATER®/ RESU1680
1°0°,710,°1ST STAGE DRAINS TO PW HEATER NO.',12/ RESU1690

2° *,710,91ST STAGE STEAR PLOW, LB/HR',T43,P10.0/ RESU 1700

3¢ +,710,°1SY STAGE STEAM ENTHALPY, BTU/LB® ,T43,PI1.1/ RESU1710

3 ¢_,790,*1ST STAGE PRESSURE, PSIA®*,T43,Pl1.1/ RESU1720

50 ¢ _T10,°1ST STAGE DRAIN TENPERATUBE, P° ,TU3,F11.1/ RE50 1730

$¢ ¢,710,°1SP STAGE DRAIN ENTHALPY, BTU/LB' T4l Fi1.1) RESU1740
IP(WBH.EQ. ¥) GOTO 400 RESN1750
PRINT 190, NDRH2,QRA2,HRH2,PCRH2, TCRH2 ,HCRH2 RESU 1760
PORNMAT (*3°*,710,° 20D STAGE DRAINS TO PV HEATER NO.* ,I2/ RESU1770

1% ¢, T%0,*20D STAGE STEAN PLOW, LB/AR®,T&3,P10.0/ RESU1780

2¢ *,710,°24D STAGE STEAR ENTHALPY, BTU/LB® ,T43,P11.1/ RESU 1790

3% ¢, P10,*2ND STAGE PRESSURE, PSIA*,T43,Pl1.1/ RESU1800

4e ¢, T90,°2ND STAGE DRAILW TENPERATUBE, P*,T43,r11,1/ RESJ1810

50 ¢, T10,°2uD STAGE DRAIN ENTHALPY, BTOU/LB® ,T43,P11.1) RESU 1820

800 CONTINUE RESU1830
IP(8R.GT.0)G2TOG20 RESU184D
PRINT 410 RESU 1850

810 PORAMAT (*0°*,T10,°*TABLE VI THERE ARE MO MOISTURE REMOVAL STAGES®) AESU1860
G0TOMUO RESU1870

420 PRINT W26 RESU 1880

828 PORAAT (*0°,T10,°TABLE VI HOISTURE RENOVAL STAGES') RESU1890
PRINT 829, (L ,L=1,88) RESU1900

829 PORNAT(*0¢,T10,° NOISTURE RENOVAL STAGE MNO.*,T36,5(10X,I2,2K)) RESU 1910
PRINT 8430, (IBB(L),L=1,RR) RESU1920

830 PORNAT(® *,T10,°DRAINS TO PV HEATER ¥0.°,T36,5(10X,12,2K)})) 8ES01930
PRIBT 831, (PHR(L) ,L=1,HR) RESU 1980

831 PORBAT (* *,P10,°STAGE PRESSURE, PSIA*,T36,5(8X,P6.1)) BESD1950
PRINT 832, (THR(L) ,L=1,0R) R2SU1960

432 PORBAT(* *,T10,° TEAPERATURE, P*,136,5(8X,P6.1)) RESU 1970
PRINT 833, (ORP({L),L=1,0R) BESU1980

433 PORMAT(® *,T10,°WATER RERMOVED, LB/HE',T36,5(5X,F8.0, 1)) 12801990
PRINT A3N, (AAP(L),L=1,00) RBSU2000

838 PORHAT(* °,T10,°WAPER ENTHALPY, BTU/LB®,T36,5(8X,FP6.1)) RESD2010
PRINT 835, OBG(L) ,L=1,0R) RESU2020

835 PORMAT(®' °,T10,°STEAN REMOVED, LB/HR®,736,5(5%,r8.0,1X)) RES02030
PRINT 836, (RAG(L),L=1,8R) RESU2040

436 FORRAT(* *,710,°STEAN BWTHALPY, BTO/LB®,236,5(7X,P7.1)) RESU2050

880 WPAGE=BPAGRe 1 RESU2060
PRIBT 100, (CRYS(K) ,K=1,10),VERS, HPAGE RESU2070
IP(EP.GT.0)GOTONED RES02080
PRIWT &S0 RESU2090

850 PORBAT (¢0°,T90,°TABLE VFT THERE ABE NO PN HEATERS®) RESU2100

RESU2110
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850 PRINT 470 RES72120
879 PORMAT (*3°,T10,°TABLE ¥IT PW HEATERS') RESD2130
Ni=1 RES02140
N2=NpP RPSU2150

IP (NP L2, 5)GOTCURD RESU2160
N2=6 RESU2170

&30 PRIWT 431, (r,T=N1,N2) RES02180
631 PORMAT(*D* ,F17,°PW HEATER ND.!,Tul4,6I14) RESU2150
PRINT &82, (AP (T} ,I=N1,N2)} RE5U2200

882 PORMAT(® *,110,°Pd PLOW, La/HR °,TU45,6P14.0) RES0221C
PRINT 491, (r0(T),I=N1,%2) RESU2220

$A3 POIRMAT(® ¢ ,r10,* Py TEWPERATURE OUT, P*',TU6 ,6P14, 1) RES02230
PRINT GRL4, (RO(T) ,1=N1,N2) RESU 2240

833 PORMAT (" *,r1),9 " ENTHALPY OfNT, BTU/L3 Y,TU6,6P14.1) RESU2250
PRIRTY 885, (T1¢]) ,I=81,%2) RES$2260

485 PORMAT(* ¢,T10,° PV TEMPERATURE IN, P°,T46,6P14.1) RESU2270
PRIWT 496, (HI(I) ,I=N1,N2) RESU2280

8A6 PIRMAT(® * T10,*PY ENTHALPY IN, BTU/LB * ,T46,6P14. 1) RESU2290
PRINT 4RT, (PE(I) (I3N1,N2) RISU 2300

887 PORAAT(* *,F10,* EXPRACTION STAGE PRESSURE, PSIA?,T46,6F14,1) RESU2310
PRINT 888, (32(I) ,I=N1,N82) RESU2320

838 PORMAT(®* *,T10,* BXTRACTION STEAM PLOW, LB/HR ',TM5.6F10. 0) RESD2330
PRINT 497, (HE(1) ,1=51,02) RESU2340

889 PORNAT(® *,T10,*BXTRASTION STEAM ENTHALPY, BTU/LB *,T66,6FP10.1) BESD2350
PRINT 490, (PSH(I),I=N1,N2) RESU 2360

430 PORMAT(* ¢ ,r10,°SHELL PRESSTPE, PSIA®,Tu6,6P14.1) RESU2370
PRINT 491, (PSH(I),I=N1,N2) RESU2380

831 PORMAT(® ¢ T10,'SHELL TEMPERATDRE, P*',T46,6P14.1) RES02390
PRINT 432, (2D(1),I=N1,N2) RESU2400

892 PIRMAT(® *,T10,*SHELL DRAIN PLOW, LB/HR *,T45,6F14.0) RESU2410
PRINT 493, (TD(I) ,I=N1,N2) RESU2420

833 PORMAT(* ¢,r10,°SHELL DPAIN TEWMPERATURE, P',Tué6,6P14.1) RESU2430
PRINT 494, (HD(I) ,1=N1,N2) RES 02440

494 PORMAT(* °*,T10,' SHELL DRAIN ENTHALPY, BTU/LB *,Tu6,6F14,1) RESW 2050
1P (N2. BQ. NP) GOTOSO0 RESU26460
N1=7 RESU2470Q
n2=wup RESU 2480
GOTOURO RESU2490

5§90 CONTINHO® R2SU2500
PCT=PCHCPST RES02510
PRINT 510,PC,PCI,QC,TC,HC RESUD2520

S10 PORAAT('0°,T10,° TARLE VIITI CONDENSER'/ RES02530
1¢0°,T10, *CONDENSER PRESSURE, PSIA',T41,9X,P10.5, RES112540
2T65,9=9,770,PV0,. 2,T85,* TR, HGA'/ RES112550

3¢ ¢, T10,*CONDENSATE PLOW, LB/HR',T41,P14.0/ RESU2560

%% ¢, 710,'CONDENSATE TESPERATOUAE, P°,TUY,9K,P6.V/ RESD 2570

5¢ ¢ _TV0,"CONDENSAT'E BNTHALPY, BTU/LB',T41,9X,FP6.1) RESU2580
NPAGE=NPAGE# 1 . RESU2590
PRINT 106, (HTS(K) ,X=1,18) ,VERS, NPAGE RS502600
PRINT 519 RESU26 10

S19 PORNAT (*0*,T10,*TABLE IX CONDENSATE AND PEEDWATER®) BRESU2620
IP{QCR.LT. 1.)GOTOS19 RESU 2630
PRINT 512,0CR,HCR RESU264D

$12 PORMAT{ RESU2650
1°0°,710,*CONDENSATE PLOW BY-PASSED TO STEAM GENZRATOR, LB/HR®, RESD2660
2T70,710.0/ BESU2670

3% ¢, T10,°COYDENSATE ENTHALPY BY-FASSED TO STEAN GENERATOR, BTU/LB'RESU2680
6,770,5%,r6.1) RESU2690
519 PRINT 520,QPP,TPP,HPP,DHP,DP,QR, TR, HR,QNU RESU2700
520 PORMAT( RES02710
1°0°,710,°'Pu PLOW TO PW PONP, LB/HR',T70,P10.0/ RESU 2720

2¢ *,T10,°Fu TENPEBATURE TO FW PUMP, P*,T70,5%,P6.1/ RESU2730

3¢ 9, T10,°PW ENTHALPY TO P¥ PUMP, BTU/LB',T70,5X,P6.1/ RESU2740

g¢ *, T10,*Fu BNTHALPY RISE ACROSS FW PUNP, BTU/1B*,T70,5X,.F6.1/ RESU2750
5¢ *,710,°PW PRESSTRE INCREASE ACROSS PW PUNP, PSI®,T70,4X,F6.0/ BRESU 2760

5°0°,710,°PW PLOW TO STEAPM GENERATOR, LB/RBR®,T70,P10.0/ RESU2770
Te *,TV0,°Pu TENPERATORE T0 STEAN GENERATOR, F*,770,5X,P6.1/ RESU2780
3¢ *,710,°PW ENTHALPY TO STEAN GENERATOR, BTO/LB*,T70,5X,FP6.1/ RESU2790
940,710, UAKE-UP TO CONDENSER HOTWELL, LB/HR®,T70,P10.0) RESU2800

PRINT S21,080,HT RESU2810
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921 PARMAT (O, T10,*STRAN PLO¥ PPDM STEAM GENEBATOR, LB/4R®,T70,P10.9/RES0282C
1¢ ¢ ,T10,*STEAN ENTHALPY PPOM STEAN GENBRKATOR, BTU/LU',T70,4X,P7.1)RESU2830

IP(IPPT.LT.1)GITOS52A P2502840
PRINT 525,07P7 R2502850

525 PORMAT (*0°,T10,*THROTILE STEZAM PLOV FW PUNP TURBINE, LB/HR',T70, RESU2860
1710.0) R2SU 2870
PXPPTI=PXPPP®CPSI RES0 2880
PRINT 527 ,PAPPT HBPPT,PXPPT, PXPPTI HXPPT RESU2890

527 PIRMAT(* *,T1N,"TARITTLE PRESSNFE PW PUMP TURBINE, PSIAY',T?0, 82502963
1PY¥I. Y/ RE5U291D

2¢ ¢, T10,*THROTTLE ENTHALPY PW PUMP TURBIME, BTU/LBY,T70,P1%.1%/ RESU2920

3% S, TI0,*EXHANST PRESSURE PW PUMF TURBINE, PSIA',T70,F15.5, RESU 2930
$T30,%=7,P%0, 2,T105,°' IN, HGA'/ RESU2940

3% 9, TI0,*EXHAUST ENTHALPY PW PUME TURBINE, ATU/LB® ,TTO,F11.1) RESU2950
528 NPAGE=NPAGE+1 RE5V2960
PRINT 13), (CAPS(K) ,K=1,1B) ,VERS, NPAGE RE502970
IP(LK.GT.0)5(0T"550 RE502980
PRINT 580 RESU2990

580 PORMAT ('O, T10,*TABLE X VALVP STEM AND SHAPT LEAKAGES WERZ NOT CRESU300)
1ALCHULATED?Y) RES03010
GOTNENO RESUI02C

530 PRINT 569

+D5SR,HSI R, QOMC, QSPE RESU3030

S60 PORMAT (*0,T10,*TABLE X VALVE STEM AND SHAPT LEAKAGES® / RESU3I04D
190,710, *STEAN SEAL RPGULATOR®/ RZ51U3059

2 Y,T12,'PLOW TO SSH, LB/HR® ,T6S,F8.0/ RES0306C

39 ¢, T12,*EATHALPY AT SSR, BTU/LBY,TRT,P7.1/ RESU3070

4ye 9, T12,*PLDO? PROM SSR TO RAIN CONDENSER, LB/HR',T65,P8.0/ RESU3080

5¢ %, T12,°PLOW PROR SSR TO STEAM PACKING EXHAUSTER, LB/HR®.T6S, RESU3090Q
5PR.0) BESN3100

TP (NP.BQ.0)30T0562 RESU3110
PRINT 561,¥F,QF8H RES13120

551 PORMAT(® °*,T12,°PLOW PROM SSR TO PW HEATER NO,.',I3,*, LB/HR®,T65, BRESU3130
1P8.0) RESU3V40
552 PRINT 563,Q05SRNO,HSSRMN) RESN3150
563 PIRARAT(®* *,T12,"MAFE-NP PROM THROTTLE STEAW, LB/HR?,T65,F8.0/ RES03169
19 ¢, T12, *ENTHALPY OF MAKE-DP STEAN, BTU/LB*,T67,P7.1) RESU3170
PRINT 570,LK1, QLKY,HLKY, QLK2 ,HLK2, LK3,QLK3 HLK]),QLKU ,HLR Y RESD 3180

570 PORMAT (*0°*, 210, THRUTTLE VALVE STEM'/ RESU3190
1% ¥, T12, %LEAK NO. 1 (DRRINS TD FPW HEATER NO.*,I3,*), LB/HP',T6S, RESU3200
2.0/ BBSU 3210

3t ¢, T12,*ENTHALPY LEAK NO. 1, BTU/LB!,T67,F7.1/ RE503220

8¢ ¢, T12,°LBAK ND. 2 (DRAINS TO SSR), LB/HR',T65,F8.0/ RES0 3230

53¢ Y T12,*ENTHALPY LFEAK NO. 2, BTO/LB',T67,F¥7.Y/ REST3I240
5°0¢,T10,*GOVERNING STAGE SEBCTION®/ RESU3250

7Y ¢, TY2,°LEAK NO, 3 (DRAINS TO P¥ HEATER ¥O. *,I3,'), LB/HR',T65, RESU3I260
IPRLO/ RESU 3270

3¢ ' TY2,'ENTHALPY LEAK NO. 3, BTN/LB®,T67,F7.1/ RESU3280

A® 9, T12,°LEAK N¥O0. 4 (DRAINS TO SSR), LB/HR',T65,F8.0/ 82503290

3% ¥,TV2,*ENFHALPY LEAK NO. 4, BTO/LB®,T67,F7.1) RESU 3300
PRINT S89,LKS5,QLK5,HLKS,QLK6 ,HLKE RESU3310

580 POBMAT(*0°',Y10,*HP TURBIWE SECTION®/ R250 23320
1* *,T42,°TOYAL LPAK NO. S5 (DRAINS T0 PV HEATER NO.',13,'), LB/HR®,RRS50333)
2765,P3.0/ RES03340

3¢ ¢, T12,°ENTHALPY LEAK ¥O. 5, BTU/LB*,T67,r7.1/ RES0 3350

1¢ *,T12,*TOTAL LEAK NO. 6 (DRAIRS 70 SSR), LB/HR',T65,PR.0/ RESU 3360

59 ¢, T12,°ENTHALPY LEAK NO, 6, BTU/LB?,T67,P7.1) RESU3370
6DD CONTINDE RES0 3380
RETURN RESU 3390

END RES03400
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SUBRONTINE SGROUP(PB,TDH, HB,SB,VE,ANP,"D,QB,NE,
YARX, X, PXI,TXI ,HXT,SKXI,¥YXT,AMXI, BRI, PXLP)

IMPLICIT REAL®S(A~H,0=2)

[#]

93

SUBPRIGRAN POR STAGE GPOUP STEAM CONDITIONS

PX.TX .“ l. s‘.vxl

COAMON /COMY/HCIN,0ERCON ,AMZON,RHCON,WCON, PCON,SSRCON, XS PCON

(8]

INI TIALIZE
TX= TSL(PX)
3=SPTD(PY,TY)
SP= SPT(TX)
RG=HPS (PX, SPTD (PX,TX))
fir= HPT(TY)

(R NX]

IP(PYLP.LT.3.D9)GITD210
C?=0.99D0
83TO100

10 CT=1.D0

TEST RNEL STEZAN

130 IP(RB.GT, 2)350T2200

[ ]

1 O

SHELL STEAM 1S WET
AMXS= (5G-5B) / (SG=3P)
HYS= (1.D0-AYX5) *HGARXSeHP
PR=PR/PX
¥P= (1.0D¢6)*VPTD (PB,THY
QYN=QB*VB/NE
RE= P8 (PR,PB,VF)
CIVP=PIGS (QVN,PR,YP,PB)
CM=1,.D0=-ANB*PIG? (PR,PB)
AE=hB-HXS
DE=ARGBReCIVP®  THOCT
HY=HB- OB
G0TOS10
BOAL STEAR IS SUPBRHEATED
TEST SHELL STEAN
200 1P (SG.GT.SP) GOT03)N
C SHELL STEAM IS SOUPRRHEATED
TXS=TSUPS(PX,SB)
AXS=HPS (PY,5PYD(PI,TX5))
PR=PB/PX
QVN=QBSYB/NE
BP=  F3(QVN, PR)
AB=HB-RXS
OE=ARSBESCT
AX=AR-1E
G2T0S530
BOWL STEAR IS SOPERHEATED
SHELL STEARM IS WET

[ 3t}

aaa

300 P1=PB

P2=PX
D7320 IT=1,100
PXI=(P1+P2) 72, DO
PR=PB/PXI
QVS=QBeYB/BE
BE= P3I(QYN,PR)
TXSI=TSOPS (PXI,S B)
AYSI=HPS (PXI ,SPTD(PXI, TXSI))
ARI=HB-HXST
UEI=ARISBESCT
AXI=HB-UBY
TXI= TSL(PII,
AGI=HPS (PXY, SPTD (PXI,TXI))

C TEST HXI
ADN=DABS (RGI-HXT)
TP (ADH.LE. HCON) GOT0370

834L STEAM IS WET, OR DRY AND SATURATED

PIND O PROM BIWL TO SATURATION LINE

ZO02RECTION POR NONCONDENSING TURBINE SUPERSATURATION LOSS BPPECTS
AND 9ECH, DBS. CONSIDERATIONS(GET=6020 PAGE 5)

SGRoO
SGRO
SGRO
SGRO
S3R0
SGRO
SGRO
S3RO
SGRO
S3RO

3RO
SGRO
SGRO
SGRO
SGRO
S3R0

5RO
SGRO
S3RO
SGRO
SGRO
S3RO
SGRO
SGRO
S3RO
SGRO
SGRO
SGRO
S3RO
SGRO
SSRO
SGRO
SGRO
SGRO
SSRO
SGEO
SGRO
S3RO
SGRO
S3RO
SGRO
SGRO
SGRO
5GRO
SGRO
SGRO
SGRO
SGRO
SGRO
SGRO
SGRO
SSRO
SGRO
SGRO
S3RO
SGRO
SGRO
SGRO
SGRO
SGRO
SGRO
SGRO
sGko
SGRO
SGRO
SGRO
SGRO

210
2290
230
240
250
2690
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
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C RE-SET P1 OR P2
IP(HGT.LT,HXI)GOTOIIO
P2=PXI
GOT0320

310 Pi=PXY
320 cowTINgE
PRINT 321,ADR

SGRO 670
SGRO 680
S380 6§90
SGRO 700
SGRO 710
3RO 720
SGRO 730

321 PORNAT(*0~SUBROUTINE SGROUP-SATURATION LINE ENTHALPY DID NOT CONVESGRO 740

1RGE, ADR =°, 1PD14, 6)
370 IP(PX.LT. (PXI-0.1D0))GOTO3B0
OR=08Y
HR=HXI
TP (HX.GT. HG) GOTISIO
GOT0S20
C PIND STEAM CONDITIONS AT SATURATION LINE
380 AXI=2
ANXI =0.0D0
SXI=SPTD (PXI,TXI)
VXI=¥PTD (P XI,TXI)
C PIND DE PRON SATORATION LINE TO SHELL
PR=PXI/PX
YP=(3.0D¢6) * VXTI
QVE=QBROVII/NE
BE= P4 (PR,PXI,VP)
CIVPaPIGS(QVY,PR,VP,PXT)
ARXS=(S5G-SKI)/ (SG-5P)
HXS= (1.0-ANXS) *HG ANXSSHP
ARIZ=HET~HXS
DEIXaARIX$BESCIVPSCT
AX=HXI-UBIX
OB=HB-HY
C PIND SHELL STEAM CONDITIONS
c wer
510 Mx=1
ARX= (HG-HZ) 7 (AG~ AP)
SX=(1,D0-ANK) $SGEANXSS P
YX=(1,D0-ANX) SVPTD (PX, TX)+ANX® VPT (TX)
RETORN
C DRY AND SATURATED
520 Nx=2
AN X=0, 0DO
St=Sg
VX=YPTD(PX,TX)
RETORN
C SUPERHEATED
530 HX=)
ANY=0.0D)
TX=TSUPH (PX, HX)
SR =SPTD(PX,TX)
YX=VPTD(PK,IX)
RETO RN
BND

GRO 750
SGRO 760
SGRO 770
SGRO 780
SGRO 790
SGRO 800
SGRO 810
SGRO 820
SGRO 830
SGRO 840
SGRO 850
SGRO 860
SGRO 870
SGRO 880
SGRO 890
S3RO 900
SGRO 910
SGRO 920
SGRO 9130
SGRO 940
SGRO 950
SGRO 960
SGRO 970
SGRO 980
S3RO 950
SGRO 1000
SGRO 1010
SGRr01020
SGRD 1030
SGRO 1080
S3801050
SGRO 1060
SGRO 1070
S3R01080
SGRO 1090
SGRO 1100
SGRO1110
SGRO 1120
SGRO 1130
S3201140
SGRO 1150
SGRO 1160
S3RO1170
SGRO 1180
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SOBPBNGRAM POR YALVE STEN PACKING LERKAGES

SUBROUTINE SLEAK 1{NP,PSH,QT, PT,HT, LKV, QLKY,HLK1,0LK2,HLK2,NPGS)

IAPLICIT REAL#*A(A-H,0-2)

TASLE I, P. 12, GER-24504A

DINENSION PSR{12)

95

SLX 1
SLK1
SLX Y
SLK1
SLK1
SLK 1
SLK1
SLK1

CONNON /Z/ TPR,SLOPE,QTKEEP, PK2EP, QGKERP,PGKEEP,VGKEZTP,GCKEEP, DUNESLK 1

190 LK1=0

IP(TPP.G®, 1. 000) QLK12=0,001¢ QT
TP (TPR.LT. 1. 0D0) QLK 12=z,001#Q TK EEP

1P (PT.GE.30).9)GOTO110
QLK 1=0,

HLK1=0,

OLK2=QLK12

HLK 2=HT

RETURN

190 IP(NP.BQ.NFGS)GITINIO

I=NFGSe1
DO120 IL=I,NP

IP {PSH (IL).GT.250.0)GOTO 120

LKI=1L
PLK1=PSH (IL)
GITO0

120 CONTINUE
130 PLK1=200.
130 QLK2=QLK12#PLK1/PT

SOBPRIGRAN PFOR TURBINE SHAFT PACKING LEAKAGES (BOWL END)

OLK V=QLK12-QLK2
HLK1=HT
HLK2=HT

RETURN

END

SOBROUTINE SLEAK2(NP,PSH,NGS,IRGS, FXGS,VXGS,HXGS ,LK3,QLK3,HLK3,

1 QLKS ,HLKG ,PSSR,NPGS)
INPLICIT REAL®B(A~H,0-2)

TABLE II, P. 14, GER-6020

200
210

211

230

250

DINERSION P3H(12)

LK3=0

IP (PXGS.GT.PSSR) GITO211
QLK 3=0,

QLRG =0,

HLK3=0,

HLK&G=0,

RETURN

IP(NGS5.2Q.2)GO TO0 210
C34=800.

C8=1200.

IP(PXGS.GE. 150.0)G0T0250
QLK 3=0.

QLR 8=C4*DSQR T (PXGS/VIGS)
HLK4=RXGS

RETORN

IP (RP.BQ.NP5S8)GOTO270
I=NPGSe)

D0O260 IL=I, NP

IP (PSH (IL) .GT. 250. 0) GOTO2¢0

LKI=IL

SLK 1
SLK?
SLK 1
SLK1
SLK1
SLK 1
SLK Y
SLK1
SLK 1
SLK1
SLK1
3LK
sLx 1
SLK1
SLK 1
SLK1
SLK1
SLK 1
SLK1
SLK1
SLK %
SLK 1
SLK1
SLR1
SLK 1

SLK2
SLK 2
SLK2
SLK 2
SLK 2
SLK2
SLK 2
SLK2
SLK2
SLK 2
SLK2
SLK2
SLK2
SLK2
SLK2
Stk 2
SLK2
SLK2
SLK2
SLK2
SLK2
SLK2
SLK2
SLK2
SLK 2
SLK2
SLK2
SLK 2
SLK2
SLK2
SLK 2

10
20
30
40
50
60
70
80
90
100
19
129
130
140
150
160
170
180
190
200
21C
220
230
249
250
260
270
280
290
Joo
310
320
330

10
20
30
G0
50
60
70
80
90
1060
110
120
130
140
150
160
170
180
190
200
210
220
230
280
250
260
270
280
290
300
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PLK3=PSR (IL)
G0T0280

260 CONTINODE
270 PLK3=100.
280 HLK3=HXGS

SUB
TA

300

305
310

320

CALL PROPPH(AN,S,YLK]I,T,N,PLK3 HILKI)
QLK34=C34 *DSQRT (PXGS/YXGS})
QLK&=C4*DSQRT (PLKI/VLKI)
QLK3=QLK34=-2LK4

HLK4=AXGS

RETURN

END

SUBROUTINE SLEAK 3(NP,PSH,NHP,IRHP, PXHP,VXAP,HXHP,LKS5,QLKS, ALKS,
¥ QLK6 ,HLK6 ,PSSR)

INPLICIT REAL*8(A-H,0-2)

CORBON /ATIS/CATS (18) , T™,?PP,TR,HR,URATE,GC,WNL,WGL, Q¥u, QFP,
¢ DP,WGEN, UPHP ,HTRTH, HTRTG,CEBF PN, CEPFG,PC

PROGRAN POR TORBINE SHAPT LEAKAGES (EXHAUST EMND)
BLE IXI, P. 12, GER-2454A

DINENSION PSH(12)

LKS=0

IP (PXHP.GT.PSSR) GOTO305
QI.KSSO.

QLKG’O'

HLKS=0.

ALK6 =0,

RETURN

IP (NRP.EQ.2) GO TO 320
NET1=1

NE2=NAP-1

GOT0330

NE1=0

NE2=NAP

330 IP (VRATE, GE, 1300)GO TO 300

C56=NE18500. ¢ NE2¢750.
C6=NE15700. ¢ NE2¢1000.
GO T0 350

380 C56= NE1850). ¢ NE2¢1150.

C6=NE14700., ¢ NE2¢1500.

350 IPF (PXHP.GE.150.0)G0T0360

QI.KS =0,

HLKS5=0,

QLK6=C6*DSQRT (PXRP/VXHP)
BLRS=HIHP

RETORN

360 IP (WP, BQ.0)50T0380

D037C IL=1,NP

IP (PSH(IL) .GT.150,0) GOTOI70
LKS=IL

PLK5=PSH (IL)

6070390

370 CONTINUER
380 PLKS=100.
390 BLKS=HXNP

CALL PROPPH(AM,S,VLKS,T, N, PLKS,HLIKS)
QLK56=CS6#DSQRT (PXHP/YIA P)
QLK6=C6*DSQR T {PLKS/VLKS)

QLKS=QLKS6 -QLK6

ALK6=NYHD

ETUR

14

SLK2
SLK2
SLK 2
SLK2
SLK2
SLK 2
SLK2
SLK2
SLK 2
SLK2
SLK2
SLk2

SLK3
SLk3
SLK3
SLK ]
SLK3
SLK3
SLK3
SLK 3
SLK]
SLK3
SLK 3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLk3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK 3
SLK3J
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
SLK3
Stk 3
SLK3
SLK3
SLKJ
SLX3
SLKJ
SLK3
SLK3
SLK3
SLK 3
SLK3
SLK3
SLK3
SLK3

310
320
330
340
350
360
370
380
390
400
410
420

10
20
3o
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
250
250
260
270
280
290

310
320
330
340
350
360
370
380

400
810
420
430
440
450
460
870
480
490

$10
$20
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SUBROUTINE 3SRE(PSH, HY, PXLP,

INPLICIT REAL®B (A-H,0-2)

97

NP)

SUBPBROGRAN POR STEAN SEAL REGULATOR ENTHALPY

110

1220

130

mo

150

DINENSION PSH(12)

5
CONMON /LEAK/QLKY,HLKY,QLK2, HLK2,QLK 3,HLK3,QLK4, HLK4 ,QLKS ,HLKS
1m.:e.nt.(lé.ol.rl.ux.l'w.m.ie,m.ia.ox.x9,uu9.outo.ut.no,x.x,l.m.ua.

2 LKS ,LK?7,LK9Y

connow /SSR/QSPE,Q"C,3SSR,HSSR,PSSE, QFWH ,QSSRNU, HSSRND

QSSR=QLK2# QL K4
HSON=QLK2*HLK2+JLKUSHLKY
QS SR=QSSB*QLK6
ASUA=ASUN*QL K6 *HLK6
HSSR=HSUN/QS SR

0= QNC+QSPE

IP (0SSR.GT.Q)GOrO110
QPWH=O,

QS SRNU=Q-QSSH

QS SR=0Q

HSSRNU=HT
HSOUN=HSUN+QSSRNUSHSSREND
HSSR=HSUN/QSSR

GOTO 40

QS senu=0,

HSSRARU=0,
IP(NP.GT.0)GOTOY30
Qren=0.

QRC=QSSR-QSPE

GOTO 140
IP(PSSR.LE.PSH(RP))GOTO120
QP WH=QSSR-0
IP(PXLP.LE.18.696) GOTO 150
QRC=QSSR

QP YH=0.

QsSpE=0.

RETORN

END

SUBROUTINE STER
!81./0.

RETORN

END

SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSRE
SSBE
SSHE
SSRE
SSRE

STER
STER
STER
STER
STER

10

20

30

40

50

60

70

80

90
100
10
120
130
%o
150
160
170
180
190
200
210
220
230
200
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400

10
20
30
40
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SUBROUTINE STRATE(PXGS,H1,31,H2,52,HXGS,5XGS)
INPLICIT REAL*B{A-H,0-2)

WANELIST/NAN B1/HGI BSS, HCHECK , I

I=0

XANA= {H1-H2) /(S1-S2)

PBB=H1-S1eXN AN

HGUESS= (H1eH2) /2.

SGUESS= (HGUESS-BBB) /XNAN

CALL PROPPS (A,HCHECK,T,V¥,5, PXGS, SGUESS)
IP (DABS (HCHECK=-HGUBSS) 4 LT. 1. 0D=-39GO0 TO 60
HGUESS=(RGUESS+HCHECK) /2.

I=1I34¢1

IP(X.GT.50) GO TO 70

G0 TO 30

SXGS=SGURSS

HXGS=HGUESS

GO To 80

WRITE (6,0ANEY)

RETORN

END

SUBROUTINE UNIPIL{A,X,Z,X)
ARRAY OPF POLYNOMIAL COEPS.
INDEP, VARIABLE

DEPENDENT VARIABLE

DEGREE OF POLYNOMIAL
IAPLICIT REAL®B{A-H, 0-K)
DINENSION A(19)

Z = 0.0

It =1+ 2

DO ¥ w=1,I

Z = 2%

Z =2 ¢ A(IT-W)

2 = 208 » A(Y)

RETO RN

END

SOUBROUTINE XLOSS (PA,TX,HEP,RX, QA ,ANEP,ANX, NE,BL,PD,ERL,UREP, XL2)

IMPLICIT REAL®B (A~-H,0-8)

C SUBPROGRAR POR LP CONDENSING TURBINE UERP

PIGUIU (XHOISE)=.07D0¢ (1.D0-.0 1DO*XNOIST)* (1.D0-.65D-2¢XROIST)

DATA CPS1/2, 0360 223800/
DATR PI/3. 14159265400/
PX=PASCPSL

AAW = PI ¢ D & BL / 184.D0
YP=VYPTD(PA,TX)

VAR = QA ¢ ¥P ¢ (1,0D0 ~ ANX) / (3600.D0 & AAN * ¥E)

IP (YAN.GT. 1800.D0) GO O 10
IL=P 16 (VAN ,BL)

ANP2=PIGTN (ABX*100. DO)
IL2=XLeANP2

UEEP=AZeRL2

EETORY

STRA
STRA
STRA
STRA
STRA
STIRA
STRA
STBA
STRA
STRA
STRA
STal
STRA
STRA
STEA
STRA
STRA
STRA
STBRA
STRA
STRA

ORLP
ONIP
ONIP
oNge
ONIP
ORIP
UNLP
ONIP
ONIP
ONI P
ONIP
ONIP
ONI P
URIP
ONIP
onrp

IL)S
XLOS
XL0S
XLOS
ILOS
XLOS
XLOS
xL0S
ILOS
XLOS
XLOoS
XL0S
ILos
XLOS
XL0S
ILOS
ILO0S

200
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10 PP=PX®VAN/1302.D0
AMP1=PIG14 (ANEP*100.)
b0 21 I7=1,50
20 DEP=PIG1S5 (PP)
HOP=HEPs DEPSANFY
P= PP/CPSI
TPP= TSL (P)
YPP=VPTD(P,TPP)
HG PP=HPS (P,SPTD(P, TPP) )
ANDPP= (HGPP=-3PP) / (HGPP- HPT(TPP))
YPAN = QA ¢ VPP & (1.D0-AMPP)/(3600.D0 * AAN ® NE)
IP(VPAN.LE.1400.P0) GO TO 30
PP=PPOYPAN/1302.0
21 CONTINUE
WRITE (6,22) YPAN

XLOS
XLIS
XLOS
ILOS
XLIS
XLOS
XLOS
XLIS
XL0S
XLOS
XLIS
XLOS
XLOS
XLIS
XLOS

22 PORMAT (*0-SUBROUTINE XLOSS5-¥PAN DID MOT CONVEBGE, VPAN =°,1PD14.6) XLOS

30 XL=P16 (YPAN,BL)
ANPP=PIG14 (AEPP* 100. DO)
XL2=XLeANPP
UEEP=HPP4XL2
RETO RN
END

SUBROUTINE XSEP

INPLICIT REAL®S (A=H,0~2)

CONNON /XS1/PSX,PST

CONNON /XS2/HPSK QMR

CONMON /XS3/QSI,HSI,TSX, 0SX,ASX, ANSK,ENS,NS

SUBPROGRAN FPFOR EXTERNAL NOISTURE SEPARATOR CALCULATIONS

L4.]] PBACTION NOISTURE REMOVED
11 H HOISTOR E SEPARATION EPPECTI VENESS, PERCENT
[uaLeT: QSI, PSI, HSI
OOPLET BEPORE 101IST. REN,: HSKB, PSX, QSI, TSX, AuSXB
J0rLET APTER MIIST. 8Bm.: HSX, PSX, QSX, YSX, ANSX
SATY, LIQ.: QNR, HPFSX
SAT. VAP.: HAGSX
STEAN CONDITIONS AT ROISTURE SEPARAIOR OUTLET BEFORE SEPARATION
HSIBaASI
TSX= TSL (PSX)
HPSK= HPT{ISX)
HGSX=NPS (PSX ,SPED(PSK,TSK))
ANSXB= (HGSX-HSKB) / (HGS X~ HPSIK)
HOI STORE REAOVAL
PAR=BNSEANSK Be), 0100
QUR=PHR®QSI
QSX=QSI-QNR
STEAN COWDITIONS AT NOISTURY SEPARATOR OUTLET APTER SEPARATION
ASYs= (AISXB-PAR) /(1. 0DO- PHR)
HSX= (RSXB-PARSHPSX) / (1.0D0~P BR)
BRETURN
BND

XLIS
IL0S
XLOS
ILIS
XLIS
XLOS

XSEP
XSEP
ISEP
xsee
XSEP
ISEP
XSEP
XSEP
ISEP
XSEP
XSEP
XSEP
ISEP
ISEP
ISEP
XSEP
XSEP
ISEP

170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380

b}
20
30
40
S0
60

80
90

00
110
120
130
140
150
160
170

XSEP 180

XSEP

190

ISEP 200
XSEP 210
XSEP 220
LSEP 230
ISEP 240
LSep 250
XSEP 260
XSEP 270
IS2Zp 280
ISEP 290
XSEP 300
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