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Simplified Feedwater Heater

Abstract

Santee Cooper's Winyah Generating Station requested modeling services to study the
impact of plugging 175 of the 1,011 tubes in the No. 6 feedwater heater on Winyah unit
2. This heater was installed in November of 1991. A secondary request was made for the
evaluation of the steam loading on this heater when the next lower heater is out of
service.

A simplified design mode feedwater heater in a PEPSE turbine cycle model was used in
this study. The simplified design mode feedwater heater was chosen due to time
constraints. This paper shows how well PEPSE can simulate feedwater heater
performance in the simplified design mode.

This example shows that for most uses, a simplified design feedwater heater can be an
effective tool in estimating performance losses due to heater tube pluggage and flow path
modifications. Although not as accurate as a full design mode feedwater heater model
in the absolute sense, use of the simplified design mode model can provide representative
results to meet management decision support requirements and schedule constraints with
acceptable accuracy.
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Introduction

Winyah 2 is one of the four 260 MW generators at Santee Cooper's Winyah Generating
Station, located in Georgetown, South Carolina. Itis a General Electric (GE) turbine rated
at a maximum flow of 2,150,000 Ib/hr, 1000/1000 F Temperature and 2400 psig.

This study was completed for the highest pressure heater (feedwater heater No. 6). The
heater was installed new in November 1991, and designed to handle lower feedwater inlet
temperatures and the resultant higher extraction flow, due to feedwater bypassing the next
lower heater. This study estimates the higher extraction flow due to the lower inlet
temperature, and the effect of plugging 175 of the 1,011 heater tubes.

Time constraints necessitated the decision to use a Simplified Design Heater Model for
the analysis. o

There were two goals for this study; 1) Quantify the effect of tube pluggage on unit
performance, and 2) Provide the consultant enough information to help determine why this
heater was failing prematurely. The change in heater performance due to the 175
plugged tubes was used to estimate the loss in turbine cycle heat rate when the unit
retumed to service. High extraction flow data was used for the vibration analysis of the
No. 6 heater tubes.

4-1




Simplified Feedwater Heater

PEPSE Modeling

A simplified design feedwater heater model was created and inserted into an existing
Winyah 2 PEPSE turbine model. Using the simplified model over a full design model
heater minimized the time required for this study. Required data for the simplified model

were also readily available.

The modeling is straightfoﬁNérd. The most tedious task was calculating the open baffle
areas in the desuperheating and drain cooling baffle plates. The initial No. 6 heater was

modeled as follows:

703900

18, 0, 90, 4, 00, 2, 2, 1, O 1, 2 2 2 2

703901 .473, .625, 612.6057, 1011.0, 10.5, .8125, 12.5, 12.5, 10.0, 8.0

The descriptions of the inputs are:
Card number=703900

Heater type=18, Desuperheating (DSH)
and drain cooling (DC)

Drain inlet=0, no inlet drains

Supply component=90

Run mode=4, simplified design mode
Heat transfemred=0.0 o

Tube lattice flag=2, Tubes in hexagonal
array

Flow flag=2, Counter flow

Penalty factor=1, No flooding penalty to
be included

Heat transfer flag=0, laminar

Heater orientation=1, Horizontal
Desuperheating (DSH) and Drain Cooling
(DC) inputs:

DSH lattice=2, Hexagonal array

DSH flow flag=2, Counter flow
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DC lattice=2, Hexagonal array
DC flow flag=2, Counter flow

Card number=703901

ID of tubing=0.473

OD tubing=0.625

Mean free length of tubing=612.6057
inches

Number of tubes=1011

Thermal conductivity=10.5

Tubing pitch=0.8125

Feedwater inlet nozzle=12.5 inches
FW outlet nozzle=12.5 inches

Shell inlet nozzle=10.0 inches
Shell outlet nozzle=8.0 inches
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After the new model was run, the temminal temperature difference (TTD) and drain cooler
approach (DCA) did not match the design numbers of 0.0 °F and 10.0 °F respectively.
It was determined from experience that some heat transfer bypass factors for the
desuperheating zone and drain cooler sections could be applied. This can eliminate the
task of calculating the open baffle areas for future models. Therefore, two controls were
written to calculate the desuperheating zone and the drain cooler bypass factors.
Appropriate card series were added and the feedwater heater update card inserted. The
additional cards written are shown here:

703904 925, 0.0, 0.0, 1.0, 0.0, .53853
703906 71.9, 0.0, 0.0, 1.0, 0.0, 1.01492

The descriptions of the inputs are:
For the desuperheater:
Card number=703904

DSH mean free length XLDS=92.5 inches

Steam flow area around baffle plate SBFLDS=0.0

Number of baffle plates XBFLDS=0.0

Number of rows of tubes in section available for cross flow XNRWDS=1.0
Hydraulic bypass factor BPFDS=0.0 default

Heat transfer bypass factor BPHDS=.53853

For the drain cooler:
Card number=703906

DSH mean free length XLDC=71.9 inches

Steam flow area around baffle plate SBFLDC=0.0

Number of baffle plates XBFLDC=0.0

Number of rows of tubes in section available for cross flow XNRWDC=1.0
Hydraulic bypass factor BPFDC=0.0 default

Heat transfer bypass factor BPHDC=1.01492

4-3




Simplified Feedwater Heater

The contrals to find the above factors (.53853 and 1.01492) were:

840100 BPHDS, 390, 0.0, 0.0, 0.0, TTDOUT, 390
840109 0.1, 2.25
840200 BPHDC, 390, 10.0, 0.0, 0.0, DCAOUT, 390
840209 0.1, 1.75

The descriptions of the inputs are:
Card number=840100

Heat transfer bypass factor= BPHDS, for the desuperheater control variable
Feedwater heater component number=390, identification of the control variable
location. o

VALYC=0.0, this is the goal value

YCNVRG=0.0, the convergence criteria

CYFCTR=0.0, coefficient factor to be used with CYVAR

CYVAR= TTDOUT, goal variable: terminal temperature difference

NYUIDC= 390, component identification of CYVAR

Card number=840109

XCLO=0.1, minimum value allowed for the control variable
XCHI=2.25, maximum value allowed for the control variable

Card number=840200

Heat transfer bypass factor= BPHDC, for the drain cooler control variable.
Feedwater heater component number=390 identification of the control variable
location. o

VALYC=10.0, this is the goal value

YCNVRG=0.0, the convergence criteria

CYFCTR=0.0, coefficient factor to be used with CYVAR

CYVAR= DCAOUT, goal variable: drain cooler approach difference

NYUIDC= 390, component identification of CYVAR
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Card number=840209

XCLO=0.1, minimum value allowed for the control variable
XCHI=1.75, maximum value allowed for the control variable

These controls were tied to obtaining the correct TTD and DCA difference for the heater.
With these changes made, the model ran with the design steam flow to obtain the design
TTD and DCA on the heater. The model was run using data collected during the
acceptance test. Acceptance test data included the following: main steam flow, No. 6
feedwater inlet temperature, extraction steam pressure, and extraction steam
temperature. This resulted in a very close match to the actual test results of TTD and
DCA, table 1.

Table 1
Winyah 2 No. 6 FAH Units PEPSE simplified PEPSE simplified 1-29-94 Test results
study design heater run design heater with test
Nos.

No. of Tubes 1,011 1,011 1,011
Feedwater Flow lbs/hr 1,888,157 1,976,599 1,976,599
No. 6 FWH inlet Press. | psia 549.7 567.3 557.3
Shell Sat. Temp. F -] 476.9 4783 478.3
Steam inlet Temp. °F 628.7 640.0 640.0
FW. inlet Temp °F 404.8 389.7 389.7
FW. outlet Temp. °F 476.9 4778 4775
Drains outlet Temp. °F 4148 4059 406.8
Extraction Steam Flow | Ibs/hr 160,104 200,475 205,428
TTD °F 0.0 05 12
DCA °F 10.0 16.2 171

See Appendix | for the PEPSE Decks used.
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Results

The heater was benchmarked to the design PEPSE performance run. Acceptance test
data was then used in the model. The same data points were input into this deck as
stated above. As shown in table 2, the resuilts of this output compare well with the vendor
predicted output for the given test conditions. This result was also very close to the actual
acceptance test.

Table 2

Winyah 2 No. 6 FPAH Units PEPSE simplified Vendor predicted test | 1-29-94 Test results
study design Heater with test results

No. of Tubes 1,011 1,011 1,011
Feedwater Flow Ibs/hr 1,976,599 1,976,599 1,976,599
No. 6 PAH inlet Press. | psia - |- 557.3 557.3 557.3
Shell Sat. Temp. °F 478.3 4783 478.3
Steam inlet Temp. °F 640.0 640.0 640.0
FW. inlet Temp °F 389.7 389.7 389.7
FW. outlet Termp. °F 477.8 4775 4775
Drains outlet Temp. °F 405.9 406.9 406.8
Extraction Steam Flow Ibs/hr 200,475 200,292 205,428
TTD °F 05 0.9 -1.2
DCA °F 16.2 17.2 171

These results added credibility to the new model.
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Other requested studies were completed and included the following:

1). Operating the unit with the No. 5 and No. 6 heaters out of service. This was to
determine what the impact would be on gross turbine heat rate. The result of this
study was a 241 BtwkWhr increase in gross turbine heat rate.

2). Operating the unit with 175 plugged tubes in the No. 6 heater. This was to obtain
a heat rate, TTD, DCA, and to determine the performance impact. Table 3 shows
the results of this analysis.

3). The unit's preoutage operating performance with the No. 6 feedwater heater in
leaking condition. This used data from the On-ine System (OLS) to obtain
operational TTD's and DCA's. Table 3 shows the resullts of this analysis.

Table 3

Winyah 2 No. 6 PAH | Units PEPSE simplified _I;egraded heater run No. 6 heater-OLS TTD &
study design with 175 plugged tubes | DCA with tubes leaking
No. of Tubes 1,011 836 1,011
Feedwater Flow Ibs/hr 1,888,157 1,888,157 1,888,157
No. 6 FH inlet psia 549.3 550.9 554.3
Press.

Shell Sat. Temp. °F 476.9 4771 477.8
Steam inlet Temp. °F 628.7 629.2 630.5
FW. inlet Temp °F 404.8 405.0 405.5
FW. outlet Temp. °F e 476.9 4753 471.0
Drains outiet Temp. °F 414.8 4176 417.8
Extraction Steam Ibs/hr 160,104 156,477 145,449
Flow

TTD °F 0.0 1.8 6.8
DCA °F 10.0 126 12.3
Gross Turbine heat Btwkwh 0.0 3.0 120
rate change

4). Analysis at four feedwater flows, design minimum, 50 percent load test, maximum
flow with the No. 5 feedwater heater out of service, and full load with the No. 5
feedwater heater out of service. This was to determine extraction steam flow rates
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for the No. 6 feedwater heater during these conditions. Results were used to
determine potential problems for this heater (Table 4).

Table 4

Winyah No. 2 Feedwater | Units | Design 50% load Full load with No. Max Flow with No. 5
Heater Study 69 MW test 143 MW | 5 FWH bypassed | FWH bypassed

FW Flow Ibs/hr 460,000 1,116,297 1,976,600 2,150,000
FWin Termp. °F 301.7 361.3 350.7 357.0
FW out Temp °F 3529 4203 4739 4813
Steam Flow Ibs/r 24,150 78,111 271,651 300,178
Steam press. psia 139.7 3203 5425 588.1
Steam Temp. °F 509.7 455.8 626.1 645.7
Saturation Temp °F 3629 4234 4755 4841
Degrees of Superheat °F 156.8 324 150.6 161.6
Drain Temp. F 37 366.2 3825 3921
TTD °F - 0.0 31 16 28
DCA °F 10.0 49 31.8 351
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Failure Mode Analysis Methods

The results of the simplified feedwater heater PEPSE analysis were used to evaluate the
predominate failure mode(s) contributing to the premature tube failures.

The heater developed 22 tube failures by August 1994 with less than three years of
service. The heater was subject to "overload" steam loading for the first 19 months of
senvice, due to the degraded condition of the upstream No. 5 feedwater heater. That
heater was subsequently replaced in June 1993. Data is not available to predict the
extent of the "overload" condition caused by the adjacent heater's plugged tubes and
bypass hole in the pass partition plate. The new No. 6 heater was to be designed to
accept full bypass of the upstream No. 5 heater.

Seven of the failed tubes were pulled and eddy cumrent testing was performed on the
remaining tubes. Failures were located in the desuperheater at both of the outlet baffles
of the dual flow design. All failed tubes and those indicating greater than 50% wall loss
by eddy current were plugged.

Metallurgical analysis of the failed tubes indicated stress corrosion cracking as the mode
of failure. The combination of residual stresses, elevated temperature and a corrosive
agent, such as chlorides, are required for this type of failure to occur.

Santee Cooper retained a consultant to assist with the failure mode analysis. The
following data was supplied:

Manufacturer's heater proposal

Manufacturer's design drawings

Failed tube metallurgical reports

PEPSE Simplified Design Heater performance predictions
Performance Services acceptance tests and low load heater data
Eddy Current data

S o o

PEPSE simplified design data was analyzed by the consultant to predict the potential for
flow induced vibration and wet outside tube wall at low loads for corrosion potential. The
consultant concluded that a combination of contributing failure modes caused the
premature failures.
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Analysis of the "overload" PEPSE data indicated that the heater design was marginal for
vibration potential at full load and maximum feedwater flows. Their conclusion indicates
that this vibration potential increased the stress level in the tubes and was one of the
contributing factors to stress corrosion cracking.

A second contributing factor was a potential for wet tube wall in the desuperheater at low
load with low superheat temperatures. The heater receives cold reheat extraction. During
low load operation, the boiler is not capable of achieving 1000 degrees F superheat
temperatures indicated on the turbine design heat balances. Analysis of actual test data
at 50% load indicated the potential for a wet tube wall condition in the desuperheater.

There is a high potential for condensation to form on the outer tube wall at low loads. This
moisture could then dry as load increased leaving mineral deposits. This condition
allowed the potential for crevice comosion in the tube to baffle interface leading to pitting
and the concentration of chlorides to accumulate in the pits.

The consultant concluded that a combination of vibration at full load, and the possibility

of poor manufacturing methods coupled with the potential for pitting corrosion at low load
contributed to the potential for tube failures.
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Conclusions

Use of the simplified design mode feedwater heater in this manner shortened the
response time required for this request. It showed that a simplified design mode heater
can be an effective tool in estimating changes in performance.

The preliminary results of the tube failure problem indicate that a combination of moisture

corrosion in the desuperheater at low loads, and vibrations at the higher loads, were the
primary contributing factors for the premature tube failures in this heater.
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702100 10, 1, 2, 0.0, .982  %CON
703000 17, 1, 190, 2, 0.0, 5.0 %DA
703400 16, 1, 180, 2, 0.0, 5.0, 10.0 x#1
703500 16, 0, 170, 2, 0.0, 5.0, 10.0 x#2
703600 15, 1, 130, 0.0, 0.0 x%3
703800 18, 1, 120, 2, 0.0, -5.0, 10.0 x#5
703900 18, 0, 50, 2, 0.0, 0.0, 10.0 x#6
I 2222222222222 2232332232333233 1222233323333 3322223222333 3222222222222
*

x GLAND CONDENSER

702500 20, 1.0E-08, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 14.7
1222222222223 1223222233333 33 232323322233 3322323233222 32233223 E 2SR
*

¥  REHEATER

701000 25, 2, 1000., 0.10

222221222222 22232223222233323 3122123233232 222X 2223333232 2X2 X2
*

* THROTTLE VALVE

700150 35, -2.00, -2.00, -2.00, 0.35, 2414.7, 1460.4, 1888157,

1’22 222121212223312112322311232312122222313 3212321333123 2133332333233 222 %3
*

x PUMP DATA

*

¥ CONDENSATE PUMP

702400 41, 120.0

x HEATER DRAIN PUMP

703250 41, 120.0

x BOILER FEED PUMP

703700 41, 2900.0, 0., 0., 0., 0., 11.1

I 2 2222332223233 3332332323233 2333 333332333333 3333333333323 33233 2R 3
%

¥ INPUT/OUTPUT

*

* INLET CONDITIONS

* CTYPE TTVSC PPVSC WWVSC

700100 33, 1000., 2416.7, 1888157.

%

704000 32

702200 31, 80., 30., 100000000.

702300 30

706500 30

P P 2222322222333 3332222233333 3332323222 X 323233332 23232 S ST
*

x SPLITTERS

700120 60, 0.0, 0.0

700200 68, 4871.,  56.

700300 68, 1027.,  50.

700500 64, 500.0

700700 64, 620.0

701400 64, 970.0, 4895.

700900 60, 0.0, 160292

701600 64, 600.0

702700 61, 0.0, 1400.0

702800 67, 12, 0.0, 0.0, 2600.0

*

¥ REHEAT SPRAY -- WINYAH 2 ONLY

706000 61, 0.0, 0.0

*

¥ SUPERHEAT SPRAY FLOW

706400 61, 0.0, 0.0

3 36 3 36 3€ I 3 X I ;K K K I I I I K I K XK I I K KK XK K K I I I I K K I I I K I I K K K K K K K K XK I K Ik I K XK I I I WK K I Kk Kk XX
*

* MIXERS

700800 50, 1

700950 50, 1

701100 50, 1

701500 50, 1

702600 50

702850 50

702900 50, 1

703100 50

703200 50

703300 50

Y 2 2 2 2222222222233 323123233233 333X32332323 3322223233323 525322 2222
*

¥ SCHEDULES
HEEEEXERXEEX XXX HEHXEXEXRX XXX XX XXX K XX

800700 "ENTHALPY RISE 370 VS_FW FLOW'

810700 460003., 863331., 1301344., 1798245., 1888157,
810710 0.0, 10.85, 10.98, 11.10, 11.10, 11.10
830700 07, HDPUM, 370, WWVSC, 10

% 3636 3 % 36 36 3 3 3 % X 3 X X 3 % 3 X I 965 K 6 X %K K KK I K K I KKK MK KN K KN KK, HKHHKHH K

*

* INVOKE SPECIAL OPTION # 1

850000 1



SIGN
RN %%
8.0

0,

waA -

n ~o
A =~
xA- oo
<y ~ -
O 0N\

s s~
W iXN~AM
(ST TR
=2 ~ “ -
<<+ 00O
=3I . .
KU erdrm
O X NN
U QA & -
(o eVl oo

YPASS FACTORS FOR THE DSH & DC TO USE IN ABOVE CARDS

w - wn s .
o ~An—~—~
NN
\O = w =
#* Qoo o o
XN - N O
-~ Mo
- ~
LD X X - -
~ . =
O - -
~O~MN o O
= o 2 <
~H ~00\T = O
onpoM~ = A
o ‘no
N s - -
O N —i 4 . .
— o o o
LRI o B NN
ONW oo - -
. M0 =~ . o o
xXxo ~DM~oo .
w Nk’ o o
- - O ~ =
O ~FHFVWOO - -
E - - . . [an ] (]
TO ¢ s(Nrmir o .
oOF . o
X~ 9 ~~ Mo ~
wN T oo
¥ = O ~ . =z ~ -
O g~ ZINOoOO +HO ©
Ww Xo ~WN ~~ o O\MN
O Ao 1voo FEmunm~
w o /Mm N .
(48] w -~ ~ OO0 O ~ ¢ a4
» uwo -AQ 0nwNoO
< OO0 ~~ =~ OO QO ~
m o = MmN\ =X
00 ~ P~ o . a -0 -
L 0T N~NNVmOMRO
O Z M 0NN
o oo
A HOoOOXAJTVONXoOoOOoO
Z NOOXKOOOO~~NN
Ww WXt Zoooo

AOMKXKMMNMMNONT I \T\T
~NOX OO0 0000

T = = -
LY RN S -
Fon~nokmMm
<ou - -» -
oo ow~
e 0 T
w E=EMINo WIn
= O ~0 == =~
g xoxooOo
W nwouwopxEos
T ~ N MUW N
M b s &
NOMLWLHWNHW
# FHwkunaw
|l e el 0 94
Z =b=F=-0
(O]
HOOHNO~O
NO~~NNMNMN
weoooooo
Aoocooooo
OONCONONONO\ON

TUBES @ DESIGN STM FLOW
b
2

a I
(V3] .
w -~o
wuwwie ~AQ
k= MO -
wwuwsoMm M
S P ST ~P~
www QN
aAnAZ H o
(&)
OO HO X —
—NMNO XoO
COoOOWr X
OCOONO XN
OO\ OXO

12.5, 12.5, 10.0, 8.0
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0.625,

2,
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/

P2 2222222333333 23 3323333233333 2333 3333332323325 233322222 T 33
=RUN WITH * WITH #5 HEATER OUT OF SERVICE 660,000 LBS/HR%%%%%3%3%X%%%%X%X%
700100 33, 10040., 2414.7, 460000,

600810 2, 0.04

601210 2, 0.04

600816 QPEN

?01216 CLOSE

=RUN WITH DEGRADED #6 HTR LEAKING CONDITION TTD DCA FROM 0OLS AVG
600810 2, 0.04

601210 2, 0.04

600816 OPEN

602126 O0OPEN

703800 18, 1, 120, 2, 0.0, "5.0) 10.0 x#5
703900 18, 0, 90, 2, 0.0, 6.8, 12.3 x#6
*

*
2211223232321 T332 3332333233322 3333333332333 T T 8 3 33




WW WW 22222222 FEEFFFEFFEFE WW WW HH HH TTTTTTTT RRRRRRRR 111
WW WW 22 22 FF WW WW HH HH TT RR RR 1111
WW WW 22 FF WW WW HH HH TT RR RR 11
WW WW 22 FF WW WW HH HH TT RR RR 11
WW WW 22 FFFEFFE WW WW HHHHHHHH TT RRRRRRRR 11
WW WW 2 FEFFFF WW WW HHHHHHHH TT RRRRRRR 11
WW WW WW 22 FE WW WW WW HH HH TT RRRR 11
WANWWWWWW 22 FE WWWWWWWW HH HH TT RR RR 11
WWW  WWW 22 FE WWW  WWW HH HH TT RR RR 11
WW WW 22 222 FFE WW WW HH HH TT RR RR 11111111
W W 22 222 FF W W HH HH TT RR RR 11111111
LL M M SS5S A VV EEEEEEEE NN NN ©SSSSSS EEEEEEEE
LL MM MM SSSS A VV EEEEEEEE NNN NN SSSSSSSS EEEEEEEE
LL MMM MMM SS A2 VV EE NNN NN SS SS EE
LL MMMMMMMM SS \AY VV EE NNNN NN SS EE
LL MM MM MM SSS A A NNNN NN SSS EE
LL MM MM MM SSS A VV EEEEEE NN NN NN SSSSS EEEEEE
LL MM MM ss Vv VV EEEEEE NN NN NN SSSSS EEEEEE
LL MM MM A% A% NN NNNN SSS EE
LL MM MM \AY VV EE NN NNNN SS EE
LL MM MM SS VV. _VV EE NN NNN SS SS EE
LLLLLLLL MM MM SSSSSS NAATAY EEEEEEEE NN NNN SSSSSSSS EEEEEEEE
LLLLLLLL MM MM SSSSS 'A% EEEEEEEE NN NN SSSSSS EEEEEEEE

AAAAAA 222222 000000 333333

AAAAAAAA 22222222 00000000 33333333

AA AA 22 22 00 00 33 33

Al AA 22 Q0 00 33

AA AA 22 00 00 33

AAAAAAAA ~—----=- 22222 Q0 Q0 3333

AAAAAAAA -=-=-=--- 2222 00 co 3333

AA AA 22 00 Q0 33

AA AA 22 00 ol o} 33

AA AA 22 00 00 33 33

AA AA 22222222 00000000 33333333

AA AA 22222222 000000 333333
SPOOLID: 0152 USER/NODEID: LMSVENSE XASP21
CLASS: P FILENAME/TYPE: W2FWHTR1 SPF0677S
PRINTER: PSFRSCS FILE CREATE DATE: 02/02/95
SYSTEMID: XASP21 FILE CREATE TIME: 14:22:36

PRINT DATE: 02/02/95
PRINT TIME: 14:22:37

DIST: A-203




010001 80 ¥ 80 COLUMN OUTPUT SPECIFICATION FOR VERSION 55H

*
222233233333 2333331333331333332312332323 2222323323233 3223223222233
WINYAH UNIT 1&2

TYPE: DESIGN MODEL

PROJECT: EVALUATE CURRENT PEPSE MODEL VS. GE HEAT BALANCE
FILE NAME: WIDESIGN

FILE CREATED: 01/01/90 JDR

323313332323 33232232323333333333 3233332333332 222222 ST LTS
GENERAL COMMENTS --- 1971 HEAT BALLANCE
(1) VENDOR HEAT BALLANCE BASED ON 1967 ASME STEAM TABLES

KK K K XK K K K XK XK H XK

N s 3221313312323 3223311132333223373233223223 3223322322323 331
* GENERIC DATA
NTGCYC NGEPRO NHOKUP NTURB NRHEAT
010200 2, 3, 1, 1, 1
30633 303 30 0 306 33 36 3636 263 36 3 36 5 36 3 36 5 36 X 96 56 6 3 3 3 63 3 3 36 3 3 336 26 36 36 X 3 336 X 3 X K X K X K
* SPECIFIED GENERATOR POWER HELD CONSTANT - ADJUST THROTTLE FLOW

011010 1, 2, 1, 0, 3600, 350000. 0.9, 5&59.7, 59.7, 175000.0

******************************************************************
*

¥ GENERATOR LOSSES

011011 802.0, 0.0

3 36 36 36 36 3 % % % 3 36 3 X % 3 36 3 3 36 36 X 36 3 3 K K K 3 3 6 3 K K K I KK K K I I I K K I K K I, K KWK KKK KX

*
ngESEVERGENCE CRITERIA
N I 2222313111213 31213111223223312233333332333333322222332333322222 22

OUTPUT TABLE SUPRESSION

CPTIONAL OUTPUT TABLES

3 % 3 36 % 3 3 % 3 3 % % 3 % I 3 363 K I KK KN KKK KK MK K KK KK KKK K K K K I K K KKK KKK KKK
20002 NOPRNT, *x GEOMETRY

20004 NOPRNT, % STREAMS

20013 NOPRNT, % SOURCE, SINK, VALVE

20015 NOPRNT, x MIXERS

20016 NOPRNT, x SPLITTERS

20017 NOPRNT, ¥ FURNACE/COMBUSTORS

20021 NOPRNT, % SECOND LAW -- COMPONENTS

20022 NOPRNT, x SECOND LAW -- STREAMS

20024 NOPRNT, * MATERIAL DESCRIPTIONS

20026 NOPRNT, % TURBINE EXPANSION CHARACTERISTICS

3 3 % % 3 % % 3 3 % 3 3 I 3 3 I 3 I 3 3 K 3 K 2 2 XK % 3 3 K I 3 % K I 3 X 3 3 K I 3 I I X KK KK NN KN K KKK

TREAM GEOMETRY
T I i I35 3333323222322 3223323232322 2 2T 2]

FROM PORT 1ID TO PORT ID

—
o
-
N

WOUT— ~JUTN) = NN OO N~ OO0 00D ~=OUTN O DN 00—
COoO0O0COO0OOOO0OOOOOMNOCODO0COCOoCOOCCOOOUIUIN

“ % % % % % N % e e M % %N % W% MW N MWW NN N NN e

[ W
— —t — - [
HONND PP HANHD P> NI - O IO = R

Lo T o |

UTUTIUTUTLTCTUTUTLOTUTUTUTUTU T NTNSTOTILTNTNTIVNTUNICTNNIUN X XK X XK KOO O QO OO O O O X X X X X X
— e —

CO0O0OOOOODOCOO0DOOOOOO00DODOOOOO0COOOOO L 3

*
0
0
0
0
0
0
0
0
0
0
%
S
%
0
0
1
1
2
2
3
3
3
4
5
5
6
6
7
8
8
9
9
0
2
2
3
3
q
4
4
4
4
5
5
5

i bt b et et i ol o e e el el O O O O O OO OOOOOOO0OCOOO X
UMD =ANDGNDI~UUTI—JOIo—=nnNOINUDINIRN = UIN DWW X
COO000O0O0OO00O0COO000D000O0O0O0
~NUI~NINO L DONVWNNINN OV OO ~N~IAUTUT LD NN N =
for=t=Y=r=Ter=r === =1=1=10 = 1=1= = 1= 1=~ Y~T=T=Y=Y=Y=1V,] N] V]
CcCoCmMmcCcCcCowmcCmMmCMmMcCHCCwCcaowowCcCwCcCcwcwco

. W N %M M M M W WM N %M%M W W WM NN N N M e N Y Y e e e e e e e e

T v e L T T )

Tt It md (Nt ot et et fed ok o b e et
1= CN N QN b 1 G N b bt = N e b = (N



-

- —

-

NN O\ ON BN O™ G N (N A G N O NN NN N O N D NI D N N N D NI RO N N N 1 bt et bt
~NOADNOCOWVOVOE~NICUNMUIADNWNNOOVOORNNAUTIND-O VOV
CO0OCCO00OOOOOOO0OUIOOOONOO0000OOOOO00
\\.\\N\-\\hh\\Mhh\uhh‘\-hhh‘-‘-\\hhh\b\\\b
—HCwCocwCcHOHUUCcooHoHucCccuucHcocowcwco-~{cgcacmam

‘-“\Nh\\\-Nbb\-\\&NN\‘\“V\\\‘-N\&&\-\‘\-
NN (NN N RN IR NN NN NI N NN N NN N N — N

m

A HE A OO EO A0 AEH>PPNHRIHBON0OD 4~ -NHD>HW

)
HHEHXEHEXEREEKXKRRXNXX

X TTUTToTTUTTUTUIUTUTNTUNTLIVLTUBTLTLNTULNOTTNTLTLILTLTULTULTLTLIULTLTUTUTLY
KOOOOCOOOODODOOOOOOOO0OOOOODO0O0ODOO000OOOCO
K~ODLDOOWVOVRONOAUILIDNLDAWNNHOWVOOONNAAND VRN
X OoOoOUoOUoOMNWUINIUNWURIHUNIN WO A WNWN N WORnnoioi— U=

q
9
9
0
1
4
5
0
6
1
5
6
7
9
8
0
3
8
2
3
4
0
5
4
6
7
4
6
9
8
0
8
9
0
5
1
3
*

KD ND O\ ON ON O\ N N N N G N NN N NN N RS N N N N N DN i e et = =
P =1=I=1=1=1=1~1=1=]=I={==lel=lolafolalel=Yalal=~lalafaolotal=lo)=)= =) =]

I K K K K K K I K I, K K K K K K I K KWK K KK KKK KK KRR NKNNKXX

P e P T OXKOOOOUNOOOOOOOOOOOOOUILIOCOO000O00O0000000000O

[ faleloelele ]l m W % ™ % % % % %N NN NN NN NN e NSNS
[ |

(A) IS A CONSTANT AS IN T EQUATION: A = DELTA P / P
STREAM TYPE (
po81lo 2, 0.09
01210 ’ 0.04
01540 2, 0.04
01510 2, 0.04
01610 2, 0.049
01710 ; 0.04
01050 s 0.02
S it 1212333132312 313133137232233323333 2233332322323 232333228

COMPONENT SPECIFICATIONS
2 % 36 % 3 % 3 2 36 % 3 I 3 I 3 I 3 I 3 K X K K K I K K I K I3 I I K I I K I K KKK KKK K KKK KKK KX

TURBINE DATA
i i 2111131313113 3231313 3333132232323 2232322 222222222 T

GggERNING STAGE

004 4, 1, , 1, 1, o0, 4, 0, 38.05

HP TURBINE

p0600 05, 1, 1, 0, 1, 0.0, 1909.0, 1437.0, 1848252., 572.5, 0.0

1ST IP TURBINE

01200 06, 1, 0, 1, 2, 1, 0.03, 505.0, 1518.2, 1712285., 264.8, 93952.
LAST IP TURBINE

01300 06, 1, 3, 1, 2, 1, 0.0, 264.8, 1437.7, 1618333., 123.6, 98779.
1ST LP TURBINE

01700 07, 1, 0, 1, 3, 2, 0.03, 123.6, 1353.1, 1516646., 45.9, 89770.
2ND LP TURBINE

o18o0 07, 1, 1, 1, 3, 2, 0.03, 45.9, 1258.8, 1426876., 14.8, 60847.
3RD LP TURBINE

o1900 07, 1!, 1, 1, 3, 2, 0.03, 14.8, 1170.5, 1366029., 5.63, 67058.
LAST LP_TURBINE

p2000 07, 1, 3, 0, 3, 2, 0.0, 5.63, 1109.0, 1298971., .982, 0.0, 55.6

2 % 2 3 I 3 I X I I K K K K I K I IEE K K I K K XK KK KX K K K K K I I K K K K K K K K I I KK I I K KK KKK KX

CONDENSER AND FEEDWATER HEATER DATA
3369 36 3 % 36 6 3 36 3 % 363 % 36 3 36 % 363 % K 33 X K KKK I KK KM KWW I N KKK KXHN

KK K A K~ A K~ K K~ K K~ K K~ K K K K K K K K K K K K K K K K GNCNONONONONON K XK K XK




* CTYPE IDRAIN IDXTGE NMODFW FRFWUT TTD DCA  PPSH INE NO
702100 10, 1, 2, 0.0, .982 ~ xCON
703000 17, 1, 190, 2, 0.0, 5.0 *DA
703400 16, 1, 180, 2, 0.0, 5.0, 10.0 *#1
703500 16, 0, 170, 2, 0.0, 5.0, 10.0 %42
703600 15, 1, 130, 0.0, 0.0 x43
703800 18, 1, 120, 2, 0.0, -5.0, 10.0 x#5
703900 18, 0, 50, 2, 0.0, 0.0, 1lo.0 x#6
P2 22122211111 11T12122131322232322133233:333332332233333 322222222 22 2 2 22
*

*  GLAND CONDENSER

702500 20, 1.0E-08, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 14.7
******************************************************************
*

¥  REHEATER

701000 25, 2, 1000., 0.10
******************************************************************
%*

* THROTTLE VALVE

700150 35, -2.00, -2.00, -2.00, 0.35, 2414.7, 1460.4, 1888157,
******************************************************************
*

* PUMP DATA

*

* CONDENSATE PUMP

7026400 41, 120.0

* HEATER DRAIN PUMP

703250 41, 120.0

¥ BOILER FEED PUMP

703700 41, 2900.0, 0., 0., 0., 0., 11.1

I 1112211211112 2232223232222331313333232333323332233333 323232 2 8 5 23
*

* INPUT/OUTPUT

*

x INLET CONDITIONS

% CTYPE TTVSC PPVSC WWVSC

700100 33, 1000., 2414.7, 1888157.

%*

704000 32

702200 31, 80., 30., 100000000.

702300 30

706500 30
******************************************************************
*

% SPLITTERS

700120 60, 0.0, 0.0

700200 68, 4871l.,  56.

700300 68, 1027.,  50.

700500 64, 500.0

700700 64, 620.0

701400 64, 970.0, 4895.

700900 60, 0.0, 160292,

701600 64, 600.0

702700 61, 0.0, 1400.0

702800 67, 12, 0.0, 0.0, 2600.0

*

* REHEAT SPRAY -- WINYAH 2 ONLY

706000 61, 0.0, 0.0

*

% SUPERHEAT SPRAY FLOW

706400 61, 0.0, 0.0
******************************************************************
%*

* MIXERS

700800 50, 1

700950 50, 1

701100 50, 1

701500 50, 1

702600 50

702850 50

702900 50, 1

703100 50

703200 50

703300 50
******************************************************************
*

* SCHEDULES

% 3 36 96 36 3 36 I I I 3 H % K K K % K K K K I, K I K I K K K K Kk K % %k X

800700 "ENTHALPY RISE 370 VS _FW_FLOW'

810700 460003., 863331., 1301344. , 1798245., 18881
810710 0.0, 10.85, 10.98, 11.10, 11.10, 11
830700 07, HDPUM, 370, WWVSC, 10
**********************************************************%*******
*

* INVOKE SPECIAL OPTION # 1

x850000 1



ND OF BASE DECK
ITH DEGRADED #6 HTR %EGEING CONDITION TTD DCA FROM OLS AVG

’

2, 0.064

OP
oP
.0 x#5
*x#6
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oZZ

120, 2, 0.
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WW 22
WW WW 22222222 FEFFFFFE WW WW HH HH TTTTTTTT RRRRRRRR 22222222
WW WW 22 22 FF WW WW HH HH TT RR RR 22 22
WW WW 22 FF WW WW HH HH TT RR RR 22
WW WW 22 EFF WW WW HH HH TT RR RR 22
WW WW 22222 FEEFEEE WW WW HHHHHHHH TT RRRRRRRR 22222
WW WW 2222 FEFFFF WW WW HHHHHHHH TT RRRRRRR 2222
WW WW WW 22 FE WW WW WW HH HH TT RRRR 22
WWWWWWWIW 22 FF WWWWWWWW HH HH TT RR RR 22
WWW  WWW 22 FE WWW  WWW HH HH TT RR RR 22
WW WW 22222222 FF WW WW HH HH TT RR RR_ 22222222
W W 22222222 FF W W HH HH TT RR RR 22222222
LL M M SSsSsss VvV VV EEEEEEEE NN NN SSSSSS EEEEEEEE
LL MM MM SSSSSSSS VV VV EEEEEEEE NNN NN SSSSSSSS EEEEEEEE
LL MMM MMM SS SS VV VV EE NNN NN SS SS EE
LL MMMMMMMM S5 Al VV EE NNNN NN SS EE
LL MM MM MM SSS A% VV EE NNNN NN SSS EE
LL MM MM MM SSSSS A% VV EEEEEE NN NN NN SS3S5 EEEEEE
LL MM MM SSSSS VWV VV EEEEEE NN NN NN S5SSS EEEEEE
LL MM MM SSS vV VV EE NN NNNN SSS EE
LL MM MM SS Vv VV EE NN NNNN 5SS EE
LL MM MM S3S SS VvV, VvV EE NN NNN SS SS EE
LLLLLLLL MM MM SSSSSSSS CAAAY EEEEEEEE NN NNN SSSSSSSS EEEEEEEE
LLLLLLLL MM MM SSSSSS 'A% EEEEEEEE NN NN SSSSSS EEEEEEEE

AAAAAA 222222 000000 333333

AAAAAAAA 22222222 00000000 33333333

AA AA 22 22 00 00 33 33

AA AA 22 Q0 00 33

AA AA 22 00 00 33

ADMAAAAAAA —==---- 22222 00 00 3333

AAAAAAAA  ==m--- 2222 00 00 3333

AA AA 22 00 Q0 33

AA AA 22 00 ole; 33

AA AA 22 00 00 33 33

AA AA 22222222 00000000 33333333

AA AA 22222222 000000 333333
SPOOLID: 0153 USER/NODEID: LMSVENSE XASP21
CLASS: P FILENAME/TYPE: W2FWHTRZ2 SPF0677S
PRINTER: PSFRSCS FILE CREATE DATE: 02/02/95
SYSTEMID: XASP21 FILE CREATE TIME: 14:22:47
PRINT DATE: 02/02/95 DIST: A-203
PRINT TIME: 14:22:48

START




010001 80 ¥ 80 COLUMN OUTPUT SPECIFICATION FOR VERSION 55H
*

% X X K KK K KKK KR KKK I KR K KKK I KKK X K I KK K X X K K K K K I XK K K K K K K K K I I KKK I KKK KKK K XXX

*

= WINYAH UNIT 1&2

%

¥ TYPE: DESIGN MODEL

¥ PROJECT: EVALUATE CURRENT PEPSE MODEL VS. GE HEAT BALANCE
¥ FILE NAME: WIDESIGN

* FILE CREATED: 01/01/90 JDR

*

3 96 36 3 % 3 3 % % 3 3 % % 3 % % 3 X 3 3 I 3 3 2 2 K K K3 K K KK K I KK K K K K I K K KX K K XK K K KK K
* GENERAL COMMENTS --- 1971 HEAT BALLANCE

*

*

(1) VENDOR HEAT BALLANCE BASED ON 1967 ASME STEAM TABLES

2 23636 % 3 3 3 % 3 3 % 3 3 % % 3 % 2 X % I 3 23 X 3 3 3 3 9 X K I K K KK K KK K I K KKK K K H K K KK KKK

¥ GENERIC DATA

* NTGCYC NGEPRO NHOKUP NTURB NRHEAT

010200 2, 3, 1, 1, 1

3336 3 % 3 36 3 3 36 3 % 3 3 % 3 3 % 3 % 3 3 36 2 J 2 3 3K, K K I K K I K K K I K KK K KK KKK HHR

¥ SPECIFIED GENERATOR POWER HELD CONSTANT - ADJUST THROTTLE FLOW

*
g1r1010 1, 2, 1, 0, 3600, 350000., 0.9, 59.7, 59%9.7, 175000.0
*

3% 36 % % 3 % % % % % % % % 3 % % 3 363 3 2 36 6 3 3 3 3 36 3 36 36 6 3636 36 3 3 3 36 36 26 I 6 3 36 36 3 K 36 36 36 36 36 3K 3K 36 3 : 3 : : 36 3 %
*

% GENERATOR LOSSES

011011 802.0, 0.0

Nt i 3222223123113 11311211133312331223323333333333333332333 322"
*

¥ CONVERGENCE CRITERIA

012000 45

N 2222322322332 3313233133121323233722232233223323332233 2333332222

OUTPUT TABLE SUPRESSION

OPTIONAL OUTPUT TABLES

236 % 3 3 X K 2% X% 3 3 X % 3 X K K I KK KK KN K K KKK K KKK, KK I, KK K K K KKK K KX KX XK X
20002 NOPRNT, x* GEOMETRY

20004 NOPRNT, ¥ STREAMS

20013 NOPRNT, * SOURCE, SINK, VALVE

20015 NOPRNT, * MIXERS

20016 NOPRNT, * SPLITTERS

20017 NOPRNT, % FURNACE/COMBUSTORS

20021 NOPRNT, x SECOND LAW -- COMPONENTS

20022 NOPRNT, * SECOND LAW -- STREAMS

20024 NOPRNT, % MATERIAL DESCRIPTIONS

20026 NOPRNT, * TURBINE EXPANSION CHARACTERISTICS
HEXKEEKEEREREEEEHELXERRERHNE KR LR EEEEHRHEEXEEEELRNLERRXEX KRR X NNX

TREAM GEOMETRY
I 22333 2233232332323 3 233323223223 222222 3332323222233 22

FROM PORT ID PORT ID
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5
5
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UM=ML WNI-HDTI=INNOM—~UNUINDMNUOTUDIN = DINDTWRUDTE X
COOCO00O0C000OO000OCOOO00O0DOOOOOOO
~NUININOA LD DN WHNUHNN O WOO 00N~ UTT D NN N
[=r=Y=Y=t=lor=T=T=T=T=l=1=1=lt =1~ = =1 1= L= =Y =T =Y =X=T=YF;T.N] V]
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L L L T )
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et QNN i (NN = b = (M e N
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L]

[ T ] ] L T o |

M
A H T AT AR ED O AP P NHEAENOD> A1 NHP>HW

(ol

I\ I O\ O 0N O G AL N N G N O R G N G N VRO R NI N NI RO RS RO PO NI ) 1 1 = 1
HNDROOVORO~OUUIDDWNO—OWVEORE~N~OUUID O W0OR®
COOOOCOOO0O0O0OOOOOOUIOCOOUNIOOO0O0000O000000O000C
*‘ON\‘!\.\\-\-N%&M“\\Q\b\"\.‘\““.\\\\\\*“\
dowCcwmocHUHUCO~Ud0ccucHoccomaowegHcogccmam
‘0\\\0\\\*‘\‘\-%\\\.&\\\-\\\M%‘\ﬁ\&\\h\\h
PURUONOY O O A N O O N GO A R G RS G4 IS I NS RO R R N R N RO RO N = (N
N~ IO VPO OND VA DUIO LR UNIBHWNOBONAUTHAOND-OOVOD
OCQOU’!DOQOOOOOOOOOOU’IU\OOQOOOOOQOCODOOOO
‘\l““‘Q\\\\‘Qb‘\n“‘.“‘\-\“‘\‘\‘\“"b“‘

’
3 36 96 3 I I I I I I I F I K I K XK K I I I K K K K I I K I K H K K K K K HK K K I I I I I I K I I I I K K I I I K Kk X*

K Tt ToToTTTTLTLTTUTLTLTUTULTVTUTUTULTUTUTLTLTUTUTLTUOTLTLTLUITLTLTLNLUTWLDY
KOOOOCOOOOOOOOOOO0ODOOOOO0OODDOO0DO00O0O0OOO
WK \D D ON O ON ON O N N (N G N N N G I N I N I NI NI NI N I NI RO N b=t = e
KO DNOO VOO~ UIUTD DWN N~ OO 0000~~~V IIL0 00~ ~C 0N
K OOUTO O UMW UTINUTWN NI N NN RN I ToTn DT D = U=
e r=1=1=1=1=1=1=1=1=1=1=1=1=1=[=lelalole]ol~l==lal=}= ===l = o =] N= 1=}

(A) IS A CONSTANT AS IN THE EQUATION: A = DELTA P / P
STREAM TYPE (A)
00810 2, 0.04
01210 2, 0.04
01540 2, 0.046
01510 2, 0.04
01610 2, 0.04
01710 2, 0.04
01050 2, 0.02
It I I 3112213232113 312233323332332233 3232223322222 3232223221

COMPONENT SPECIFICATIONS
3 36 3 % % 3 5 % 36 % 36 36 3 36 3 2 2 3 3 3 2 3 3 % 3 3 % 3 3 3 % I 36 3 % I 3 X 3 I 3 I I 6 3 I 26 2 3 2 2 I I K I KK K KK KX

TURBINE DATA
3636 36 36 36 26 36 36 36 36 36 36 36 36 36 26 36 36 6 36 36 36 36 36 36 36 36 36 36 36 36 36 3 3 36 36 36 36 6 36 36 3 36 36 36 36 36 36 3 3 3 36 36 36 2 3 2 6 6 2 X X X K

GOVERNING STAGE

KK~ K K~ K K =K K = K K K K K K =K K K K K K K XK K K ONONGNONONONON XK K K XK

oo400 04, 1, 1, 1, 1, 0O, 4, 0, 38.05

HP TURBINE
goé00 05, 1, 1, 0, 1, 0.0, 1909.0, 1437.0, 1848252., 572.5, 0.0

1ST IP TURBINE
oiz200 06, 1, 0, 1, 2, 1, 0.03, 505.0, 1518.2, 1712285., 264.8, 93952.
LAST IP TURBINE
01300 06, 1, 3, 1, 2, 1, 0.0, 264.8, 1437.7, 1618333., 123.6, 98779.
1ST LP TURBINE

01700 07, 1, 0, 1, 3, 2, 0.03, 123.6, 1353.1, 1516646., 45.9, 89770.
2ND LP TURBINE

ol1800 07, 1, 1, 1, 3, 2, 0.03, 45.9, 1258.8, 1426876., 14.8, 60847,
3RD LP TURBINE

o190 o07, 1, 1, 1, 3, 2, 0.03, 14.8, 1170.5, 1366029., 5.63, 67058.
LAST LP TURBINE

702000 07, 1, 3, 0, 3, 2, 0.0, 5.63, 1109.0, 12989%971., .982, 0.0, 55.6
3 % 3 % 3 3 3 96 36 X % 3 I K X 3 % K 3 ¥ K 3 IE K K I K K I K K 3K K I I K KK K K N K KK I K K K I K K I N KK NN KK
*

¥ CONDENSER AND FEEDWATER HEATER DATA
3636 3 3 3 3 36 3 36 36 3 36 36 3 36 3 3 36 36 36 3 3 36 3 3 36 3 3 6 3 3 36 3 3 3 3 3 3 X 3 36 36 I I 3 X 3 2 3 I K H I I H K KKK KK

%




MK~ K K K K K I K K SIK K K SIK K K~~~ I~ K

CTYPE IDRAIN IDXTGE NMODFW FRFWUT TTD DCA PPSH INE NO
02:00 10, 1, ’ 0.0, .98 %CON
03000 17, 1, 190, 2, 0.0, 5.0 %*DA
03400 lé, 1, 180, 2, 0.0, 5.0, 10.0 %41
03500 16, 0, 170, 2, 0.0, 5.0, 10.0 %42
03600 15, 1, 130, 0.0, 0.0 x4 3
03800 18: 1' 120) 2) 0 01 _5v0) 10-0 *#5
03900 18, 0, S0, 2, 0.0, 0.0, 10.0 *#6
LR e e s T2 2232223223323233222322 1112121 ITIITIIT Y
GLAND CONDENSER
02500 20, 1.0E-08, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 14.7
*****************************************************************
REHEATER
gl1000 25, 2, l1000. 0.10
*****************************************************************
THROTTLE VALVE
00150 35, -2.00, -2.00, -2.00, 0.35, 2414,.7, 1460.4, 1888157.
LRSI I R E R E X E R S E R S E E E F E E E R S R 233222222 22222222323223222T1T11 1Y
PUMP DATA
CONDENSATE PUMP
02400 41, 120.0
HEATER DRAIN PUMP
703250 41 120.0
¥ BOILER FEED PUMP
703700 41, 2900.0, 0., 0., 0., g., 11.1
R R R P P R R R RIS 2222222222222 IITITIITT Y
%
¥ INPUT/QUTPUT
*
¥ INLET CONDITIOGNS
% CTYPE TTVSC PPVSC WWVSC
700100 33, 1000., 2414.7, 1888157.
*
704000 32
702200 31, 80., 30., 100000000,
702300 30
706500 30
EEE LT RS SRS E R E S I SRR 22T 2222222233121 IITY
*
¥ SPLITTERS
700120 60, 0.0, 0.0
700200 68, 4871., 56.
700300 68, 1027., 50.
700500 64, 500.0
700700 64, 620.0
701400 64, 970.0, 4895.
700900 60, 0.0, 160292.
701600 64, 600.0
702700 61, 0.0, 1400.0
702800 67, 12, 0.0, 0.0, 2600.0
*
¥ REHEAT SPRAY -- WINYAH 2 ONLY
706000 61, 0.0, 0.0
*
% SUPERHEAT SPRAY FLOW
706400 61, 0.0,
% % % X I XK I I K X I I K K K K XK K K H K K I K K K I K I K WK I KK KKK KKK K K K I I KK I K K I X KK I KKK ENHKXN
*
* MIXERS
700800 50, 1
700950 50, 1
701100 50, 1
701500 50, 1
702600 50
702850 50
702900 50, 1
703100 590
703200 50
703300 50
HEEREKEEEEEKEEKEEEE XXX EEEX XXX XXX EEEXEEEEXEEXEERXRXXRXRXXXX
*
* SCHEDULES
% € 36 X I I K I I I K I K I I I I KK I I KK NN KK XKXX
800700 '"ENTHALPY RISE 370 VS FW FLOW®
810700 460003., 863331., 1301344., 1798245, , 1888157.
g§10710 0.0, 10.85, 10.98, 11.10, 11.10, 11.10
830700 07, HDPUM, 370, WWVSC, 10
3 3 I X XK I, I I I I H H K I K K K K K KX X KX XK K K K KK KK KK K XK XK K K KN K K K K kI K KK H W’ K H X I HH ¥ kXX
*
¥ INVOKE SPECIAL OPTION # 1
*850000 1
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