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PEPSE software was used to provide the thermal benefit for
maintenance decisions. Three cases were described for Beebee Unit
12, a General Electric 80 megawatt net machine with a tandem
compound, double-flow reheat turbine and a hydrogen-cooled
generator. The steam is supplied by a Combustion Engineering
tangentially fired, controlled circulation, reheat steam generator.
The cases discussed are; make up losses due to isolation 1leaks,
feedwater relief valve leaks to condenser and 1low pressure
feedwater heater repairs.

The Performance Monitoring Services group uses PEPSE Rev57 on
the 0S2 platform. The model of Unit 12 was created in Rev54 using
General Electric turbines and shapers to match a series of A/E heat
balances. That base model was modified to reflect any changes made
to the turbine cycle since the original design. The model was then
converted to Type 8 turbines. This is referred to as the benchmark
model. For the studies described, the condenser (190) was replaced
by a HEI condenser and the #3 low pressure heater (280) was changed
from a performance mode to a simplified design mode heater. The
PEPSE benchmark schematic is included in Appendix A as Figure 1.

Makeup Losses

Station operating staff noticed much larger than normal daily
makeup water requirement. Three sources of system leaks were found
during unit walk downs. These included; boiler circulating water
pump seal leaks, girth header drain valve leaks and superheater
header vent valve leaks. The station had makeup flow requirements
calculated when the unit was isolated. The benchmark flow was
calculated to be 1000 pounds/hour. The system leaks were calculated
to be 3750 pounds/hour. Maintenance required a cost/benefit
analysis to be done to decide when maintenance should be performed.

To model makeup loss, the benchmark model was modified to
include a splitter (362), after the #6 feedwater heater (350),
connected to a sink. The PEPSE schematic associated with this case
is included in Appendix B as Figure 2. This location is essentially
at the same state as the water entering the economizer. Unit makeup
goes directly into the condenser. A mixer (7) was added to the #1
heater drain line (10) entering the condenser.

The model was run with stacked cases for 0, 1000 and 3750
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pounds per hour makeup water requirements. The BTU/Kwh calculated
by PEPSE for the 1000 lb/hr case was subtracted from the heat rate
calculated for the 3750 1lb/hr case (additional makeup required was
12,000 Gal/day). Conversion to dollars per day using the corporate
value of cents per million BTU projected a loss of $1000 dollars
per day at full load.

This method is not meant to yield an exact value. The
shortcuts applied included using the feedwater state entering the
economizer and using the full load loss applied as a constant for
all loads. To obtain a "real" value, the point of system loss would
have to be the liquid saturation enthalpy at the drum pressure.
Methods to model the enthalpy difference are available but were not
chosen because the split between the girth header leaks and the
header vent leaks was not known. This assumption tends toward a
conservative answer. The second shortcut of using the PEPSE full
load BTU/Kwh loss for the whole load range also adds an error to
the analysis. The unit capacity factor during the study period was
10% lower than the PEPSE benchmark model. This assumption tends to
give a higher cost to the makeup loss. The two shortcuts applied
together would cancel.

The $1000 per day value was used by the Maintenance,
Operations and Power Control Groups to evaluate whether it was cost
effective to remove the unit from service, and drain the boiler to
repair these valves. The work was deferred to a period of economic
reserve for repair. The Special Output Table of Specified Variables
for the Benchmark and 12000 Gal/Day Makeup cases are in Appendix B
along with the .JOB file.

Feedwater Relief Valve Leaks to Condenser

The water side pressure relief valves on numbers 4 and 6
feedwater heaters were noted by plant operators to be leaking. PMS
was asked to determine the savings if those leaks were repaired.
The model used was the same as in the Makeup study previously
discussed. Splitters were added in the feedwater lines entering
both #4 and #6 heaters. The flows were diverted to a mixer in the
#1 heater drain line to the condenser (points E and F entering 510
in the schematic).

The amount of flow leaking by was not known. The inside
diameter of the outlet 1line was determined from the piping
specification. The valve specification noted a smaller internal
opening than the line to the reclaim tank (modelled as the mixer
510). The maximum flow through the 1line was determined using
Cameron’s Hydraulic Data for the smaller opening and compared to
the valve specification flow. Both heater relief valves are
identical and the pressure drop between #4 and #6 heater is
negligible compared to feedwater pressure; the maximum flow was
determined to be 1600 pounds/hour. More complex modelling is
possible with PEPSE valves and stream options; however, for this
evaluation, that degree of detail was unnecessary. The difference
in turbine heat rate between the Benchmark and the leaking case was
calculated to be 7 BTU/kWh. The repair was deferred. Shortly after
the determination not to derate the unit and repair the relief
valves, a leak developed in one of the valves, necessitating a
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derating. A comparison of turbine heat rate pre and post repair
made to determine the effect of the repair compared to the model.
The savings were calculated to be 5 BTU/kw.

Low Pressure Feedwater Heater Repairs

Unit 12’s low pressure heaters share a common shell located in
the neck of the condenser. The #3 heater has over 15% of its tubes
plugged because of leaks. The steam side partition between the #3
and #2 heaters has been known to leak. The test data reduction
model routinely used by PMS does not take this 1leakage into
consideration. The Maintenance Group will be doing a major turbine
overhaul 1late in 1993 and needed to evaluate the benefit of
retubing the heater. Through eddy current testing, it was
determined that an addition 6 tubes should be plugged. PMS was
asked to determine the thermal cost associated; with the present
number of plugged tubes, and with additional #3 heater surface area
reduction to decide the course of action. The need to repair the
shell partition was also mentioned as necessary to avoid premature
tube failure if the heater were retubed. That benefit also had to
be determined.

The PEPSE benchmark model was modified by including the #3
heater simplified design submodel and by changing the condenser
from Performance mode to HEI mode. The heater submodel was created
from the vendor specification sheet. The #3 heater is a dry,
forward draining heater with a desuperheating section. The stacked
cases to determine the effect of tubes plugged used actual TTD
values with 22 tubes plugged, with an additional 2 degree deviation
in TTD (additional 6 tubes plugged) as compared to design. The
heater costs 7 BTU/kWh at full load with the 22 plugged tubes. The
additional 6 plugs will add 3 BTU/kWh more. The 10 BTU/kWh loss
does not include heater shell bypassing or additional auxiliary use
required as a result of the increased feedwater pressure
differential. The increased auxiliary requirement was felt to be
minimal and not calculated.

Identifying the cost of the heater shell partition leak could
further reduce the time required to break even. The common bundle
for the low pressure heaters does not allow testing to evaluate
steam side leaks. The problem becomes more unknowns than equations.
To provide PEPSE with data, an energy balance around the #3 and #2
heaters was made. The leak between the heaters was assumed to be
small with respect to the extraction flow, which made the
calculation of an extraction flow ratio. The design extraction flow
ratio was calculated using the full load A/E heat balances and
compared to the performance data acquisition scan which calculates
a real time turbine heat rate based on feedwater flow. The
difference was 9% or 1900 pounds/hour. Another test done during
outages is a static pressure test. The #3 heater is flooded, the
level is recorded over time and the amount of water used to flood
the heater 1is known. That rate was rounded down to 1000
pounds/hour. The static pressure test was used as a sanity check on
the ratio calculation. The higher number was used based on; the
higher pressure differential between the heaters during operation
compared to the static test, and the density difference between
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steam and water.

The model was run with 1900 pounds/hour shell bypassing
between #3 and #2 heater. The additional loss was calculated to be
2 BTU/Kwh. The simple payback to retube the heater is less than 3
years. The payback on repairing the shell partition is dependent on
the repair cost. The Special Output Table of Specified Variables
for the Benchmark, #3 Heater As Is, #3 heater with additional tubes
plugged and the shell partition bypassing cases are in Appendix C.

Summary

PEPSE software was used to provide the thermal benefit for
maintenance decisions. The cases discussed are; make up losses due
to isolation leaks, feedwater relief valve leaks to condenser and
low pressure feedwater heater repairs. The methodology used in the
analysis and the results were reported.

The author wishes to acknowledge the assistance of Joe
Simpson, Don Buehlman, Jack Paris and Tom McColloch 1in the
preparation of this paper.
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PEPSE CODE BY HALLIBURTON NUS. IDAHO FALLS, ID.
BEEBEE STATION - UNIT # 12 - BENCHMARK FOR TEST 04/15/90 - 83.323

INDEX

OO0~ U1 -5 LI -

PEPSE CODE BY HALLIBURTON NUS, IDAHO FALLS, ID.

VERSION 570

CREATED 10 SEP 92

SPECIAL OUTPUT TABLE OF SPECIFIED VARIABLES

DESCRIPTION

GROSS TURBINE CYCLE POWER OUTPUT  (MW)
GROSS TURBINE CYCLE HEAT RATE (BTU/KWH)
GROSS TURBINE CYCLE THERMAL EFFIC. (%)

H.P. TURBINE SECTION EFFIC. {%)
I.P. TURBINE SECTION EFFIC. (%)
L.P. TURBINE SECTION EFFIC. (%)
MAIN STEAM FLOW {#/HR)
MAIN STEAM PRESSURE (PSIA)
MAIN STEAM TEMPERATURE {DEG-F)
15T STAGE PRESSURE (PSIA)
10TH STAGE PRESSURE (PSIA)
COLD REHEAT PRESSURE (PSIA)
COLD REHEAT TEMPERATURE {DEG-F)
HOT REHEAT PRESSURE (PSIA)
HOT REHEAT TEMPERATURE {DEG-F)
I.P. INLET PRESSURE {PSIA)
1.P. EXHAUST PRESSURE {PSIA)
CONDENSER BACK PRESSURE {IN-HG)

CIRC. WATER INLET TEMPERATURE  (DEG-F)
#4 FEEDWATER HEATER PRESSURE DROP

VERSION 570

BEEBEE UNIiT 12 - 12000 GAL/DAY MAKELP

IMDEX

~0 0~ O~ LN B Gl B

VARIABLE (ID)
BKGROS( C)

CPVB ( 1&)
GrvB ( 35)
GPVB ( 36)
brve (0 37)
GrvB  { 38)
Wi { 3
FP { 38
17 {9
Fp { 38
Fe { 63)
FF { 99)

T { 95
FF ( 113
17 ( 1135)
PP { 136)
FP { 163)
FP ( 195)
17 { 932)
POFW  { 330)

CREATED 19 SEP 52

SPECIAL OUTPUT TABLE OF SPECIFIED VARIABLES

DESCRIPTION

BROSS TURBINE CYCLE POWER OUTPUT  (MW)
GROSS TURBINE CYCLE HEAT RATE (BTU/KWH)
BROSS TURBINE CYCLE THERMAL EFFIC. (%)

H.P. TURBINE SECTION EFFIC. (1)
I.P. TURBINE SECTION EFFIC. {%)
L.P. TURBINE SECTION EFFIC. (%)
MAIN STEAM FLOW (#/HR)
MAIN STEAM PRESSURE {PSIA)
MAIN STEAM TEMPERATURE {DEE-F)
15T STAGE PRESSURE (PSIA)
10TH STAGE PRESSURE (PSIA)
COLD REHEAT PRESSURE {PSIA)
COLD REHEAT TEMPERATURE {DEG-F)
HOT REHEAT PRESSURE (PSIA)
HOT REHEAT TEMPERATURE {DEG-F)
1.P. INLET PRESSURE (PSIA)
1.P. EXHAUST PRESSURE {PSIA)
CONDENSER BACK PRESSURE {IN-HG)

CIRC. WATER INLET TEMPERATURE  (DEG-F)

- #4 FEEDWATER HEATER PRESSURE DROP

VARIABLE (ID}

BKGROS( )
grvB ( 18)
grve ( 30)
GrVB { 36)
gryB (0 37)
cPVB ( 38)
W {9
S -
17 ( 9
FP { I
PP &3
PE {95
17 { 95)
R 3 &
T (110
FP { 136)
PP ( 163)
PP { 193)
7 (932)
FDFW ¢ 330)

DATE 03/29/93.

VALUE

83.3974
7823, 3636
43,6147
83.6030
89.0878
76,0634
3537000.0000
1815.00C0
1050.00C0
1486. 6454
357.4371
357.4311
549, 6611
321,7252
1400,0000
315.2946
18, 4260
0.4936
54,0000
0.00¢0

DATE 03/29/93.

VALUE

83.2459
7836, 6362
43,5409
83.6056
89.0889
76,0776
557000.0000
1315.00C0
1030, 00C0
1486.6439
3536.8394
356.8394
549, 3070
321.1911
1000, 0000
314.7673
18,4280
0.4931
54,0000
0.0000

PABE 135
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LISTING OF INFUT DATA FOR CASE 1

% 010061 132 132 coluen output
*
R PEPSE USER : ADMIN
4 DATE : 03/29/93
5 s TINE : 07:37
& » MGDEL FILE ID : BBI2
7« JOB FILE ID © \EASEPLUS\DEMO\Eb12.JOB
g #  REBULTS FILE ID : \EASEFLUS\DEMO\tb12.0UT
 §
i? = BEEBEE STATION - UNIT # 12 - BENCHMARK FOR TEST 04/15/90 - 83.323
1 *
12 ¢
! *
14 PRERLERARIIARREN AR ERRRERRER AR RN SRR RN R RERRE R RN EERRERRNR NN
$ * GENERIC INPUT DATA

I L e T e T T il g
17

1 + [YCLE FLARS :

19 010200 2 3 1 1 ! 0 0. O

-200 010201 3

&2+ BGENERATOR #1 FLAGS AND DATA
23 01100 i 2 1 0 0" 3600 96000. 0.83 44.7 44.7 0.

24 0110f1 360. 1190,
*

26 # CYCLE CONVERGENCE DATA
2 012000 50 50, 50. 0. 0. 0. 0 100000,
2 L]

2 s PEFSE OUTPUT SUPPRESSION CARDS

*
31 020000 NOPRNT PRINT
32 020003 PRINT
33 020006 PRINT
34 020067 PRINT
35 020008 PRINT
36 020009 PRINT
37 020010 PRINT
38 020020 PRINT
39 020023 PRINT
40 (20038 PRINT
41 020039 PRINT
42 020076 PRINT

43 o« -
44 » SPECIAL INPUT/GUTPUT OUTPUT TABLE FORMAT
43 890000 1 1

4 e

47  »

L L T Ly T P e T e ree s
49 GEOMETRY CARDS
S0 AR RRERRR AR R KRR RS R KRR AR AR KRR RN

3l *

2 300460 { U 30 I
53 500470 i B 11 IB
54 01360 2 U 140 1
] F1370 2 B 21 IB
Sé 301460 3 U 150 1
57 R1470 3 B3 IB
a8 301670 4 u 170 1
39 301570 4 B 8 1IA
&0 1560 4 U 280 §
61 0410 5 B 8 IB
b2 500100 7 U 520 1A
&3 501580 8 U 270 8§
64 00090 9 U 7 IB
&3 F01E0 12 U 20 1
bb 500540 1 U 30 5§
&7 0250 ) U 30 1
68 0220 & B 400 I
b9 w1440 21 U 40 Ia
70 00350 30 U 40 1
7 501540 3. U 6 1
72 00450 43 U 1 1
72 H08Z0 40 B 130 IR
74 S00SE0 30 U &0 1
75 00380 50 E 11 1A
74 SO06G 60 U 70 1
77 S00750 70 U B0 IA
7 500710 70 B 40 I
79 500850 89 U 0 1
ai SR09ED G g 0 1A
=1 g 4 330§

- 55 g 5 ? 29




J01150 110 i 120 1
01250 120 U 130 1A
201350 130 U 2 1
301450 140 u 3 1
01410 140 E 21 IA
201550 130 U 160 1
N1310 130 E 3 IA
H01650 160 u 4 1
01750 170 U 180 1
01710 170 E 430 IA
01830 180 u (%0 §
01920 190 T 920 1
01930 190 D 2 1
202050 200 u 220 T
902250 220 T 220 7
302350 230 T 20 7T
2550 230 T 260 7T
302650 260 T 270 T
02690 260 D 490 IA
02750 270 T 280 T
502790 270 D 20 D
502850 280 T 29 1A
02890 280 D &0 1
502950 2% U 300 IA
03050 300 Uu 35 1
03120 303 U 35 1
03070 305 B M0 I
303130 310 U 800 1IB
03170 315 U 800 1A
03250 IO U 38 1
503220 320 B 910 I
03260 325 U &0 I
903350 3X T M0 T
03390 J30 D 280 D
3450 340 T 480 1
03490 340 D 330 D
3350 3N T 362 1
03590 30 D 340 D
0I560 362 U 30 I
03630 bz B 31 1
304020 U 80 IB
04030 400 B 420 1IB
504110 410 U 40 1IB
304120 410 B 420 1IA
504220 420 U 40 I8
04310 430 U 260 S
04410 449 U 30 &
03280 450 U 500 I
504630 4% B 100 1IB
00070 460 U 450 I
04620 460 B 900 I
204720 470 U 290 IB
03460 480 U 0 7T
304850 480 B 510 IA
04900 4%) u 7 IA
203290 509 y 330 7T
3035050 500 B 510 IB
05150 510 U 520 1IB
05250 3K u 19 D
00050 700 U 10 1
03190 800 U 320 1
09320 930 U 19 T
509420 940 U 40 IB
309620 960 U 300 IB

BERRARNRRRENRRRNRRERER RN ER RN RN RRERREPRE PR ERARA BRI NN LR R RN RN

* SPECIAL STREAM SPECIFICATIONS

FERREARABEBERN AR R RRR SN REERBEREN R R RNERARBR A EREEE R IR BRI RESH 4D
'

seskessssxnnany STREAM TYPES | - 7

.

]
600540 2 0.0516 0. 0. 0. 0. 0.

]
600910 2 0.0503 0. 0. 0. 0. 0.
* .
601540 2 0.0524 0. 0. 9, 0. 0.
+ §2 HEATER EXTRACTION
601570 2 0.082 0. 0. 0. 0. 0.
X
604310 2 0.0352 Q. 0. 0. 0 0.
.

0. 0. 0 0.

604410 2 0.0322 0.
*

sxaasswnxinas STRERM FLCW OPTION
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-

“ll!tli“!!l‘ll‘t“*t“t“lt“‘!.ll.“l.lll““.‘.llll“t‘il‘

' COMPONENT BATA

l“‘t‘“t“‘t‘tt““‘tt““‘t"lt‘i‘t‘!‘t“lttt“tt‘“ti‘l“‘t

f 3
sssasanxsnsnans TURBINES

L]
700300 8 1 0 0 ! 0
+ 1 3 0. 0. 0.

+ 0. 0 0. 0. 0, 0.
700303 0.77898  10207.9
700309 1740.55 1510.79  S53371. 0 0 0. o

*

700500 8 1 1 i 2 0
+ 1 3 0.03 0, 0.

+ 0. .

0 0. 0.
700503 0.81974 18708.3
.

700600 8 1 3 0 2 0
+ 1 1 0. 0. 0.

+ 0. 0 0. 0.
700601 0.83112 357.34
s

701400 8 { 0 1 4 0
+ 1 3 00 0 O

+ 0. 0 0. 0. 0. 0.
701403 0.87128 95532.6
701409 315.214 1524.0%

701500 B 1 i 1 4 0
+ 1 3 003 . 0.

+ Q. 0 0. 0.
701503 0.85763 183421,

]

701600 8 1 3 0 5 0
+ 1 i 0. 0. 0.
+ 0. 0 0. 0. .
701601 0.87403 18.428

701706 8 1 1 1 4 0
+ 2 3 003 0. 0.
0. 0 0. 0 0. 0.

+ .
701703 0.89719 1.257E+4 ' :
701709 18.428 1227.16 J92714. 0. 0. 0. 0. 0.
.

701800 8 1 k 0 4 0

+ 2 1 0. 0. 26.173

+ 0. 0 0. 0. 0. - 0.

701801 0.89412 0.737

.

sesssrxnenkinss CONDENSERS AND FEEDWATER HEATERS

.

¢ Main Condenser

701900 10 1 b] 0. -1.§

701905 1 0.777 0.875 33h. 7020. 2 0. 0

* #i Feedwater Heater
702600 14 1 170 0. 5. 10,
702601 0. 0. 0. . 0
702602 0, 0. 0. . 0, 0. 0.
» #2 Feedwater Heater

702700 14 0 4 2 0. 3. 10.
702701 0. 0. 0. 0. 0. 0,
702702 0. 0. 0. 0. 0, 0. 0.
* #3 Feedwater Heater

702800 17 1 150 2 0. I
702801 0. 0. 0. 0

702802 0. 0. 0. 0. 0. 0. 0.
s  #4 Feedwater Heater

2
0
0

-
<
-
<
-

703300 1B 1 140 2 0. -3. 10,
703301 0. 0. 0. O, 0. 0,
703302 0. 0. 0. O, 0. 0. 0

* #5 Feedwater Heater

703400 18 1 90 2 0. -5. 10,
703401 0. 0. 0. 0. Q. 0.
703402 0, 0. 0. 0. 0, 0 0.
* #4 Fepdwater Heater
703506 18 0 50 2 0. -5, 10,
703501 0. 0. 0. 0. Q. 0.

0. 0. 0. 0.

793502 0. 0. 0.
.

spksavsrseesans HEAT SXCHANGERS

*

* Rehezter

701100 23 21602,

701101 0.0999 0. J. 0. 0.
1

Tz 17
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*
702300 27 3.7343E+6 0. 0. 0.
s

702500 27 0. 0. 0. 0.
]

:uunnnuu SOURCES, SINKS, AND VALVES

;OOBI%E UglFLWBS. 15.  1600. 0. 0. 0

;07000 33 1090. 1Bi3. 357000. 0. 0.
;09300 3 54, 26, 1.92084E+7 0. 0.
;09400 31 70. 4.7 2875, 0. 0. 0

;09600 31 288. 2245, 12000. 0. 0. O

703600 32
* biowdown
703610 30
*
709000 30
*
709100 30
:
709200 30

*
700100 3 -2, -2. -2. 0.3 1B15. 1510.9
*

701200 34 0.02 0. 0.

*

703250 34 0.1 0. 0.
*

ssessxsxnsnrnns PIMPS, COMPRESSORS, AND FANS
.

*
702000 41 245, 0. 0. 0.
702001 0. 0. 0. 0. 0. 0.

703100 41 2208, 0.87 1. 0.7
703100 0. 0. 0. O, 0. 0.
*

703150 41 2208. 0.87 1. 0.7
703151 0. 0. 0. 0. 0. 0.
s

704700 41 243. 0. 0.
704701 0. 0. 0. 0. 0. 0.
. -

ssasesssdnsinss MIXERS
.

* PARTITION LEAKAGE BETWEEN #'5 J AND 2 HE
700080 S0 1 0.
;00110 30 1 0.
;00210 30 1 0.
;00320 30 1 0.
201000 30 1 0.

701300 30 1 0.
*

704200 50 0 0.
*
704900 50 0 0.
# RECLAIM TANK
705100 S0 0 0.
* RECLAIM TANK
703200 S0 0 0.
*
708000 S0 0 0.
*

0 0.

700070 S0
;OOEOO 30 1 0.
;02900 30 0 0.
;03000 30 0 0.
;04300 30 1 0.
20440«3' S0 { IR

wxnuxkkvpkanks SPLTTTERS
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} 3
703050 &3 9. 0.5
«  hlowdown

703620 61 0. 1000,

¥
704000 6B 443, 32,1272 0.
s #4 HEATER RELIEF VALVE
704800 61 0. 0.

s
700010 61 0. 0.
*

700020 &1 6. 0.

70003 0.
s 2 EXTRA"TION
700040 60 0. 21827, 0. 0 0.

700041
* PARTITIUN PLATE BY-PASSING FRUMOSJ T0 82

700060 &0 0. 0. 0.

700200 68 3629, 57.7267 0.

;00400 &4 386.633 0. 0.

;00700 64  503.519 0. 0.

;00900 &0 0. 534, 0. 0 0.
203200 1 0. 15000.

704100 64 783773 6. 0.
s REHEAT SPRAY
704500 &1 0. 0.

704600 61
+  #4 HEATER RELIEF VALVE
705000 61 0.

‘
(2T ISS R SRR 222 22 22 RES AR RS2 SR REE RS2 R R4 L R 22 22

* SPECIAL FEATURES
L e L T T T T YT T T

’
sesansssnsesnss SCHEDRLES

*

s

800100  YHZ COOLER HEAT INPUT VS. THROTTLE FLOW '
X VALUES

s
810100 139000, 201000.  263000.- 32B300.  3BFO0O.

810101  442000. S500500.  557000.

* I AND Y VALUES

810130 0.  J88.000000 445.000000 518.000000 395.000000 687.000000

810111  788.000000  959.000000 1100.
Y. X, AND 7 MULTIPLIERS

*
820100 3412.13 0. 0.

*

800200 70T GEN AELEC LOSS V5. GEN GROSS QUTPUT !

. X VALLES
810200 21.53 J1.823 42,146 S51.979 60.943

810201 68.427 76,202 83.27
* I AND Y VALLES
81020 0.  478.000000 335.000000 608.000000 &86.000000 777.000000

81021  873.000000  1049.000000  1190.000000
'
800360 "GOV, STAGE EFF. V5. EQ. THR. FLOW RATIO '

h X VALUES
810300  0.36083 0.47572 0.38972 0.49833 0.79347

810361  0.89849
* 1 AND ¥ VALLES
810310 0. 0.401930 8.454930 0.516480 0.383790 0.647330

B103t1  0.720250 0.77898C

'

800400  TATH STAGE EFF. V5. EQ. THR. FLOW RATIQ
1 VALUES

*
810400  0.36083 0.47572 0.39972 0.49833 0.79347

810401 0.89849 1,
* . L AND Y VALUES
810419 0. 0.849180 0.865710 0.851990 0.837010 0.824660

810411 - 0.317910  0.81974(

X

800500  *10TH STAGE EFF, VS. E2. THR. FLOW RATIO

* X VALUES

10500  0.35083 0.47572  0.58972  0.69833  0.79347

810501  0.89849 1.

* I AND Y VALLES

8105i0 9. 0.B0N3BO 1.B814430 0.822420 0.829060 0.8325B0
Aiosit 0.333870  0.831LI0
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800600
L

810600
810601
s

810410
810611

*
800700
N

810700
810701
'

8107:0
810731

'
800800

*
810800
810801
s

810810
B108:1

*
800900
*

810900
810901
'

810910
810911
'

801000
.

811000
811001

*
811010
811011

*
801100
*
811100
811101
*

811110
81111l

]
801200
*

811200
811201
*

811210
811z

s
801300
*

811300
811301

'
811310
811311

*
801400
s

811400
811401
*

811410
B114it

*
801500
*

811300
811301
*

811510
811581

*
801900
*

811909
811901
811902
311962
1 3

sE R =R

V15TH STAGE EFF, VG. EQ. THR. FLOW RATIO ¥
X_VALUES
0.34083 0.47572 0.38972 - 0.69833  0.79347

0.39849 L
1 AND Y VALUES
0. 0.887270 0.8814460 0.878960 0.873980 0.873630

0.871510  0.871290
*18TH STAGE EFF. VS. EQ. THR. FLOW RATID '

X_VALLES
0.36083 0.47572 0.58972 0.49833 0.79347

0.89849 1.
I AND Y VALUES
0. 0.869290 0.867190 0.8564450 0.863410 0.865060

0.342140  0.83763¢
’21ST STAGE EFF VS. EQ. THR. FLOW RATIO !

0. 36083 0-4757L 0.58972 0.469833 0.79347

0.89849 1.
1 AND Y VALLES
0. 0. 976040 0.870730 0.870330 0.867380 0.867270

0.969380  0.87403¢
'23RD STAGE EFF. VS. EQ. THR. FLOW RATIO !

X VALUES
0.36083 0.47572 0.38972 0.69833 0.79347

0.39849 1.
1 AND Y VALLES
0. 0.897780 0.896280 0. 896340 0.893970 0.895980

0.894160 0.897190
'ZSTHXSTAEE EFF. VS. EQ. THR. FLOW RATID '

VALUES
0.25083 0.47572 0.38972 0.49833 0.79347
0.89849 1.

I AND Y VALLES
0.  0.895360 0.895000 0.894550 0.893900 0.893450

0.893570 -0.894140

6 EXTR. PRESS. DROP CONST. VS. THR. FLOW®

X VALUES
201000, 263000, 328500,  JB9000. - 442000,

500500, 357000,
I AND Y VALLES
0.053800 0.035100 0.053700 0.052800 0.052000

0.
0.051400  0.051600
'S EXTR. PRESS. DRGP CONST. V5. TRH, FLOW'
X VALUES
201000, gg;OOO. J28300. 389000,  442000.

ALUES
0. 0,050200 0.050300 0.050200 0.049500 0.049700
0.950000  0.050300

*3 EXTR. PRESS. DROP CONST. VS. THR, FLOW!
X VALUES

201000, 265000, 328300, 389000. 442000,
500500, 357000,

1 AND Y VALUES
9.  0.050300 0.051300 0.052500 0.051200 0,051400

0.051400  0.032406
12 EX;R. PRESS. DRCP CONST. VS. THR. FLOW

VALUES
201000, 265000, 328300, 389000,  442000.

500300, 557000,
I AND Y VALLES
0. 0.052800 0.0S4200 0.033700 0.049700 0,050200

0.032300  0.054500
*1 EXTR. PRESS. DROP CONST. VS. TRH. FLOW
X VALUES

201000. 263000, 328300, 389000.  442000.
500300,  357000.

1 AND Y VALLES
9., 0.053100 0.051200 0.056200 0.051400 0.052500

0.033200  0.052100
'12-A BFP EFF. V5. PUMP FLOW !
X VALUES

8967. 112208,  134630. 137092, 17953l
201975. 223417, 246858, 269300,  29174%.
21&32:. 23&9:9. S7071. 181513, 403935.

LEEN00 4,5IE000 (LS7I000
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81191
811912
811913

X
802000
*

812000
B12001
812002
812003
812010
+

812041
812012
812013

s
802100
'

812100
812101
812102
812103

*

812110
Bi2111
812112
812113

*
802200
*

812200
812201
812202
812203

L4
812210
+
8100(

12212

812243

0.510000  0.645000 0.475000 0.493000 0.713000
0.723000  0.730000 0,735000 0.730000 0.724000
0.722000  0.720000 ,

'12-A BFP HEAD YS. PUMP FLOW '
X VALUES
89767. 112208, 134450, 157092, 179533.
201975, 224417, 246858. 269300, 291745,
J14187. J36629. 359071, 381513,  403955.
425397, 448839,
I AND Y VALLES
0. 2394.000000 2380.000000 2373.000000  23563.0000C0
2352, 000000
2312.000000 2303.000000  2270.000000  2237.000000  2208. 000000
2156.000000  2105.000000  2033.000000  1991,000000  {940,000000
18468.000000 1793, 000000

’12—Bx552 EFF. V5. PUMP FLOW !

0. ””442 44884, 47326, 89747,
112208. 134630, 157092, 179333, 201973.
224417, 246B3B. 269300, 291745. 314187,
336629, 339071, 381513, 403935,  426397.

I AND Y VALLES

0. 0.000000 0.110000 0,205000 0,290000 0,370000
0.435000  0.493000 0.330000 0.595000 0.630000
0.560000  0.680000 0.7000008 0.715000 0,725000
0.730000  0.73800C 0.740000 0.742000 0.740000

'12-B BFP HEAD VS. PUMP FLOW !
X VALUES

44383, 67325, B89767. 112208.  134450.
157092, 179333, 201975, 224417.  244858.
269300. 291745, 314187, J36629. I59071.
JB1513. 403935, 426397,
1 AND Y VALLES

0.  2404.000000 2394.000000 2390.000000  2383.000000

2380. 006000
23561.000000 2232.000000 2332.000000  2303.000000  2270. 000000
2229.000000  2208.000000  2163.000000 2117.000000  2043. 000000
1981.000000 1909.000000  1816.000000

.
wxeknakinksesis SCHEDULE VARIABLES

*
3
*
830100
]
*
8330200
L 3
*
830300
'
*
830460
.
]
830500
¥
*
830600
*
L]
830700
&
[y
830800
*
L
830900
*
L
831000
*
'3
831169
.
*
831200
%
*
831350
'Y

]
831400
1 3

&

1 BEHXGR 230 W 3
2 BKELEI 1 BKGhO 1
3 EFFTRE 30 EQTFR i0
4 EFFTRE 30 EQTRR 10
3 EFFIRE 60 EQTFR 10
4 EFFTRE 140 EGTFR 10
7 EFFTRE 150 EQTFR 10
4 3 EFFTRE {40 EBTFR 10
3 EFFTRE 170 EQTFR 10

10 EFFIRE 180 EQTFR 10

11 FFACI S W 5
12 PFACI 9 W 5
13 PFACT 1S4 W 5
14 EFACI ST WW 5



13 rreul 431 L o]

XYV,
I

*

831900 19 EFFFMP 310 W 313

| ]

. -

832000 20 PMPDIS J10 W 313

*

*

832100 21 EFFRMP U3 W 317

]

*

832200 22 PMPRIS 3 W 317

13

saxexansskersns OPERATIONAL VARIABLES

*

*

870080  1000.

%

870330  3412.14

*

870980  100.

*

skensakenaxanes QPERATIONS

*

*

830010 H4 5 SuB HH 353
1

880020 OFVB 10 ML W 5
]

830020 H4 115 SUB HH 105
]

880040 0PVB 12 MUL Y 115
&

830030 0PVB 11 ADD 0PvB 13
]

880050 0PVB 14 BIv BKGROS i
*

880070 0PVB 15 )Y 0PVB g
*

830080 0PVB 3 DIV 0PVB 16
.

830090 OPVB 34 ML 0PVB 98
*

880100 H 115 S4B H 165
*

830110 PP -163 PSH ] 113
]

880120 H 115 SuB- 0PVB 4
*

880120 oPvB 39 DIV [1-9%:] 41
Y

880140 H 163 SUB H 185
*

8801350 PP -185 PEH S5 163
]

880160 HH 145 SUB (1Y) 44
*

880170 0PVE 43 DIV OPVB 43
.

880180 EFFSEC 40 ML 0PvB »n
*

880190 0°PVB 42 ML 0PVB 98
]

880200 FVB 45 ML gPvB %
]

sexesocrnnerens SPECIAL INPUT/OUTPUT

1 3

890010 'GROSS TURBIME CYCLE POWER GUTPUT (M)
890011 BKGROS 0

890020 'GROSS TURBINE CYCLE HEAT RATE (BTU/KWH)
890021 OFVB 14

830020 YGROSS TURBINE CYCLE THERMAL EFFIC. (¥}
890031 OFVB 35

890040 'H.P. TURBINE SECTION EFFIC. (%)
890041 grvB R}

890050 '1.P, TURBINE SECTION EFFIC. (%)
890051 0pPvE 37

890060 'L.P. TURBINE SECTION EFFIC. VA
890061 grPyB 38

§90070 *MAIN STEAM FLOW (#/HR)
890071 W 3

89008G 'MAIN STEAM FRESSURE (PSIA)
§90081 PP 3

80099 YMAIN STEAM TTMPERATURE (DEG-F)
390051 7 3

8901¢0 :lST STAGE FRZZIURE (PSIA)

870101

'z 2-16

]

3

H

1

oPvB
opvB
oPVB
0PvB

OPVB
oPvVB
0PVB
oPvB
oPvB

10
{1
12
13
14
15
16
34

k1
40
4
2
43
4
45

35



890110
890111
890120
890121
890130
890131
890140
870141
890130
870151
890160
890161
890170
890171
890180
870181
890190
890191
890200
890201
870210
890211
890220
890221
890230
890231
890240
890241
890250
870251
890260
890261
890270
890271

t

' 10TH STAGE PRESSURE (PSIA)
PP &3

COLD REIEAT PRESSLRE (PSIA}
C0LD REHEAT TEXPERATLRE (DEG-F)
KT REEAT P§§§SURE (PSIA)
THIT REHET TERPERATLRE (DEG-F)
1 P, INLET PR§ZSURE (PSIA)
TL.P. EXHAUST PRESSURE (PSIA)
PP 165
'CONDENSER BACK PRESSURE (IN-HE)
PP 195

;giRC. WATER ég%ET TEMPERATURE  (DEG-F)
'12-4 BFP MOTOR POWER !

BKPMOT 310 929.
'12-B BFP MOTOR POWER !
BKPMOT 313

895
'8 FFEDWATERBQERTER PRESSURE DROP

PDFW 12,
’#5 FEEDWATER HEATER PRESSURE DROP

7.9
’#4 FEEDWATERJQEATER PRESSURE DROP

PDFW
43 FEEDJATER HEATER PRESSURE DROP

PDFH
'#2 FEEDWATER HEATER PRESSURE DROP

PDFW 270
i1 FEEDWATERZHERTER PRESSURE DROP

PDFW

REREERIRARASABRRANCRRREREERRN BN RERNRRESN

*
*
*
s END OF BASE DECK
ARRERSRERRRERRREERRRRRRR OB RRRARRERRNRL
|

*

/
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LISTING OF INFUT DATA FOR CASE 2

s O 00 O TR Gl b e

RO
—

[y
ro

-

[SUaY
-+

e e
~ o~

*
= EBEEBEE UNIT {2 - 12000 GAL/DAY MAKEUP

#*

N

*

MERAN AR RN A RN E BN RRRR AR S
¥ GENERIC INPUT DATA

LE IR R R R R R R R PR SR IL R AR 222222 222 R 22 22222 2R R
X

* CYCLE FLAGS

010200 2 3 1 3 1 0 0. 0.
*

* PEFSE OUTPUT SUPPRESSION CARDS
520000 NOPRNT FRINT

020003 PRINT

020006 -PRINT

020007 PRINT

020003 FPRINT

(200069 PRINT

020010 PRINT

020020 PRINT

020023 PRINT

020028 FRINT

020039 PRINT

020040 PRINT
020076 FPRINT

*

X
(22222 R3S S SR 2222 AR YRS RE R RS2 RS2 R 2 2 R 242 222 Rl 220222

' SPECIAL STREAM SPECIFICATIONS ;
e e e L e P R e LT L e P L AT SRl Lo T

3
sxnusscekknnnks STREAM CLOSURES

*

* RADIAL SPILL STRIP LEAKAGE
£014756 CLOZE

*

*
HRRARA RN RSN R Rk RSN E LR AR L R kR R RS

* COMFONENT DATA
EEARBARRERRR R TR RRRER AR AR AR RRR LR RN R EA KRR R A KRR RRER R

*
waxxrzyebirsrse CONDENSERS AND FEEDWATER HEATERS
x

* #3 Feedwater Heater

702800 17 i 150 3 0. 17,

702801 0. 0. 0. o Q. 0.

e 0, 0. 0. a. 0. 0. 0.

¥
sexssrxervezses SOURCES, SINKS, AND VALVES

*

s MPRE UF FLOW

70070 31 g5, 15, I7ED, 0, 0, 0
*

wikar s avdiosnyay SPLITTERS

* .

% blowdown

703620 8t 2. 3750,

*

*
KERRER SRR FE RS 2 X whKE

SEESTA AT

2-18

LR IR I P E RN s P R P R APES S IR T R T L)

#«x THIS CARD IS A REPLACEMENT CARD.

*+x THIS CARD IS A REPLACEMENT bARU.
wix THIS CARD IS A REPLACEMENT CARD.
s++ THIS CARD IS A REPLACEMENT CARD.
#++ THIS CARD IS A REFLACEMENT CARD.
sx+ THIS CARD IS A REPLACENMENT CARD.
sex THIS CARD IS A REFLACEMENT CARD.
sx% THIS CARD IS A REPLACEMENT CARD.
#xs THIS CARD IS A REFLACEMENT CARD.
#»+ THIS CARD IS A REPLACEMENT CARD.
sxx THIS CARD IS A REFLACEMENT CARD.
+er THIG CARD IS A REFLACEMENT CARD.

#++ THIS CARD IS A REFLACEMENT CARD.

#2x THIS CARD IS A REPLACEMENT CARD.
s+¢ THIS CARDN IS A REFLACEMENT CARD.
sx&« THIS CARD IS A REFLACEMENT CARD.

+24 THIS CARD IS A REPLACEMENT CARL.

=24 THIS CARD IS A REPLACEMENT CARD,

(23]

Ak

(22}

L1 1)

L2 2]

P

X

L4 1]

L2 1]

(23]

L1 1]

L2 RS

-

L1

b2 % )




g0

*
seexxnssnnsnnax SCHEDULES

13

}

802100 '12-B BFF EFF, YS. PUMP FLOW

* X VALUES
8121€0 0, 22442, 44864, 67326, B89747.

B12101  112208. 134450. 157092, 179333. 20197s.
812102 224417, 246858, 269300, 291745, 314187,
812103 33k629. 159071, 3BIS13. 403953, 426397,

* I AND Y VALLES
812110 9, 0,000000 0.110000 0,205000 0.290000 0.370000

BiZiil  0.433000  0.4930900 0.350000 0.395000 0.4630006
812152 0.560000  0.680000 0.70000¢ 0,715000 0.723000
812113 0.730000  0.728000 0.74000C 0.742000 0.740000

.
802260 - '12-B BFF HEAD YS. PUMP FLOW

* X VALUES
812200 44333, 67323, 89767. 112208, 134450,

812201 157092, 179333, 201975, 224417, 244838,

812202 269200. 291745, 314187, J3k629. 359071,

812203 3BISt3. 403735, 426397,

* I AND Y VALUES

8122i0 0, 2404.000000  2394,000000  239¢,000000  2383. 0000G0

+ 2380, 006000

812211 2351.000000 2252.000000 2332.000000  2303.000000  2270.000000

BI221Z  2229.000000 Z208.000000  2163.000000  2117.000000. 2043.000000
812213 1931.000000 1909.C00000  1816.9000C0

*

skaaeaswarsionss SCHETEHE VARIABLES

’
*

*
8303¢0 3 EFFTRE J0  EQTFR 10
830363 DELETE

*

830460 4 EFFTRE S0 EQTFR 10
830408 DELETE
»

*

83050 5 EFFTRE &0 EQTFR 10
8305¢3 DELETE

*

s
83060 4 EFFTRE (40 EQTFR 10
820608  DELETE

*

*
83070 7 EFFTRE 150 EATFR 10

8307¢:3 DELETE
x

*
830800 3 EFFTRE  t&0  ERTFR 10

EUTFR 10

u
oy
m

n
e |
peal
m
—

~J
<

=4
=)

—————

1 w2 Q)

0l

e
1

Z0TFR B 2-19

#¢s THIS CARD IS A REPLACEMENT CARD.

#»+ THIS CARD IS A REPLACEMENT CARD.
s+ THIS CARD IS A REPLACEMENT CARD.
ss+ THIS CARD IS A REPLACEMENT CARD.
s#+ THIS CARD IS A REPLACEMENT CARD.

o+ THIS CARD 1S A REPLACEMENT CARD.
s+ THIS CARD IS A REPLACEMENT CARD.
+3+ THIS CARD IS A REPLACEMENT CARD.
s+ THIS CARD IS A REPLACEMENT CARD.

+ox THIS CARD IS A REPLACEMENT CARD,

ss+ THIS CARD IS A REPLACEMENT CARD.
s+ THIS CARD IS A REPLACEMENT CARD.
s+¢ THIS CARD IS A REFLACEMENT CARD.
s#+ THIS CARD IS A REPLACEMENT CARD.

s3» THIS CARD IS A REPLACEMENT CARD.
#v+ THIS CARD IS A REFLACEMENT CARD.
#«+ THIS CARD IS A REPLACEMENT CARD.
#»¢ THIS CARD IS A REPLACEMENT CARD.

#3s THIS CARD IS A REPLACEMENT CARE.
s+ THIS CARD IS A REPLACEMENT CARD.
+»+ THIS CARD IS A REPLAPEHENT CARD.
#¢+ THIS CARD IS A REFLACEMENT CARD.
#3s THIS CARD IS A REPLACEMENT FARD.
s#s THIG CARD IS A REPLACEMENT CARD.

*3% THIS CARD IS A REPLACEMENT CARD.

E 22

5%

(23]

(22

"

"

"

5

L2 1]

e

"

i

L1 2]

"

e

"

(21

kxk

(23

52

-

L2

*¥

-



127
129
13

131
132

133
134

135

137
138

139

831008
*

*
8311¢0
831108
*

)
831200
831208
*

*
831300
8313ce
*

[y
831400
8314c8
L 4

-
831300
831503
*

'
831603
*

s
831708
*

*
831808
*

*
831900
831903
*

*
832000
832008
*

’
832100
832108
*

*
832200

832203
'

$

DELETE

11 PFECt
DELETE

12 PFACt
DELETE

13 FFACL
DELETE

14 FFACL
DELETE

15 FFACL

- DELETE

DELETE

DELETE

DELETE

19 EFFFMP
DELETE

20 PMPBIS
DELETE

21 EFFPMP
DELETE

22 PMPEIS
DE ETE

91

134

—
o
-4

431

310

310

315

315

Wil

Wil

313

33

317

37

2-20

s3¢ THIS CARD IS A REPLACEMENT CARD.
ss» THIS CARD IS A REPLACEMENT CARD.
s#s THIS CARD IS A REPLACEMENT CARD.
++» THIS CARD IS A REPLACEHEN% CARD.

-

s¥s THIS CARD IS A REPLACEMENT CARD,

s¢+ THIS CARD IS5 A REPLACEMENT CARD.

‘s4¢ THIS CARD IS A REPLACEMENT CARD.

#+4 THIS CARD IS A REPLACEMENT CARD.

sx+ THIS CARD IS A REFLACEMENT CARD.

"

(21

L2 3

L)

113 ]

-

"

(23]

L1 3]

L3
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PEPSE COCE BY HALLIBURTON NUS. IDAHO FALLS, 1D,
BEEBEE STATION - UNIT # 12 - BENCHMARK FOR TEST 06/15/90 - 83.323 M

INDEX

e
LA Gk b e S O O3~ O LA = Gd D e

—

[ e S
-+ -0 00~ O~

FEPSE CODE BY HALLIBURTON NUS:. IDAHU FALLS, ID.

VERSION 570

CREATED 10 SEP §2

SPECIAL QUTPUT TABLE OF SPECIFIED VARIABLES

DESCRIPTION

GROSS TURBINE CYCLE POWER CUTPUT  (MW)
GROSS TURBINE CYCLE HEAT RATE (BTU/KWH)
GROSS TURBINE CYCLE THERMAL EFFIC. (0

H.P. TURBINE SECTION EFFIC. (%)
I.P, TURBINE SECTION EFFIC. (%)
L.P. TURBINE SECTION EFFIC. (%)
MAIN STEAM FLOW (#/HR)
MAIN STEAM PRESSLRE {FSIA)
MAIN STEAM TEMPERATURE {DEG-F)
187 STAGE PRESSURE (FSIA)
10TH STAGE PRESSLURE (FSIA)
COLD REHEAT PRESSURE {FSIA)
COLLY REHEAT TEMPERATURE {DEG-F)
HOT REHEAT PRESSURE {PSIA)
HOT REHEAT TEMPERATURE {DEG-F)
I.F. INLET PRESSURE (FSIA)
1.P. EXHAUST PRESSURE {FSIA)
CONDENSER BACK PRESSURE {IN-HG)
CIRC. WATER INLET TEMPERATURE  (DEG-F)

#4 FEEDWATER HEATER PRESSURE DROP

VERSION 37C

BEEREE WNIT 12 - #3 HTR -22 TUBES PLUBSED TTD=17.0

INDEX

VARIABLE (ID)

BKGROS( O
CFVB { 14
cPve (1 35)
CFVB  { 36)
grve (3D
CrPvB (36
ki « 3
{ 38
{9
( 33
FE { &3
{ 95
{ 935
( 115
{ 115
{ 138
{ 163)
{ 195)
( 932}
{ 330

CREATED 10 3EF 92

SPECIAL OUTFUT TABLE OF SPECIFIED VARIABLES

DESCRIPTION

GROSS TURBINE CYCLE PCWER OUTPUT  (MW)
BROSS TURBINE CYCLE HEAT RATE (BTU/KWH)
GROSS TURBINE CYCLE THERMAL EFFIC. (%)

H.F. TURBINE SECTION EFFIC. (%)
1.P. TURBINE SECTION EFFIC. (%)
L.P. TURRINE SECTION EFFIC. (%)
MAIN STEAM FLOW (#/HR)
MAIN STEAM PRESSURE (FSIA)
MAIN STEAM TEMPERATURE {DEG-F)
187 STAGE PRESSURE {PSIR)
10TH STAGE PRESSURE (PSIR)
COLD REHEAT PRESSURE {FSIA)
COLD REHEAT TEMPERATURE {DEG-F)
HOT REHEAT PRESSURE {PSIf
HOT REHEAT TEMPERATHRE {DEG-F)
I.P. INLET PRESSURE {PSIR)
I.P. EXHAUST PRESSURE (PSIA)
CONDENSER BACK PRESSURE {IN-HE)
CIRC. WATER INLET TEMPERATURE  (LEG-F)

#4 FEEDWATER HEATER PRESSURE DROP

2-21

VARIABLE (ID)

BXGRIS( O3
GPVE ( 16)
gPvB ( 335)
CPVB ( 36)
gpve (370
CPYB ( 38)
W { 3
PP { 38
17 {9
FP { 33
PP { 63
PP { 95
17 ( 95
P { 115
17 ( 115)
PP { 136
PP { 163)
PP ( 195}
17 ( 932)
POFW  ( 330)

DATE 02/26/93.

VALUE

83.4238
7820, 43954
43,6307
83,6026
89,0880
76,0670
97000, 0060
1815, 0060
1930, 0000
1486, 6454
337.5645
J57.5645
5497359
J21.8438
1200.00¢0
315.4069
18,4280
0.4941
54.00CC
00000

DATE 02/246/73.

VALUE

83.3520
7826.9764
43,5945
83,6040
87.08598
76,0358
37900, 0000
1315, 0060
1950.00C0
1486. 6439
3573300
357.3360
449,5933
3216328
1000, 0000
315.2001
18.4280
0.4945
54,0000
0.0000
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TEst

PEPSE COCE BY HALLIBURTON NUS, IDAHD FALLS. 10,

VERSION 370

BEEBEE LNIT 12 #3 HTR TTD=20.0

INDEX

PR aTow LN Ra o &) I8 S 5% § SRR S

PEFSE COLF BY HALLIBURTON NUS. IDAHD FALLS, ID.

CREATED 10 SEP 92

SPECIAL OUTPUT TABLE OF SPECIFIED VARIABLES

DESCRIPTION

GROSS TURBINE CYCLE POMER OUTPUT  (MW)
GROSS TURBINE CYCLE HEAT RATE (BTU/KWH)
BROSS TURRINE CYCLE THERMAL EFFIC. (%)

H.P. TURBINE SECTION EFFIC, (L)
I.P. TURBINE SECTION EFFIC. (%)
L.P. TURBINE SECTION EFFIC. {%)
MAIN STEAM FLOW {#/HR)
MAIN STEAM PRESSURE (FSIA)
MAIN STEAM TEMPERATURE {DEG-F)
15T STAGE PRESSURE (FSIA)
10TH STAGE PRESSURE {FSIA)
COLD REHEAT PRESSURE (FSIA)
COLD REHEAT TEMPERATURE {DEG-F)
HOT REHEAT PRESSURE {F3IR)
HOT REHEAT TEMPERATURE {LEG-F)
1.P. INLET PRESSURE {PSIA)
1.P. EXHAUST PRESSURE {PSIA)
CONDENSER BACK PRESSURE {IN-HG)

CIRC. WATER INLET TEMPERATURE  (DEG-F)
#4 FEE[WATER HEATER FRESSURE DROP

VERSION 370

BEEREE LNIT 12 - 23 TUBES PLUGGED. 1900 #/HR LEAK #3-#2 HIR

INDEY

b

b e
Lo el e Run N Ro LN &) BR-TR SV E N

VARIABLE (ID)

BKGROS( )
GPVB ( 16)
grvB (1 33)
CPVB ( 36)
grvB  ( 37)
grVE  ( 38)
Wi { 3
PP ( =
17 ( 3
FP ( 33
PF ( &3}
FF { 95
17 { 93)
P { 113
7 { 119
P { 136)
FP { 143}
PP ( 195)
17 ( 932)

CREATED 10 SEP 92

SPECIAL OUTPUT TABLE OF SPECIFIEL VARIABLES

DESCRIPTION

GAOSS TURRINE CYCLE POWER OUTPUT  (MW)
BROSS TURRINE CYCLE HEAT RATE (BTU/KWH)
GROSS TURSINE CYCLE THERMAL EFFIC. {1

H.P. TURBRINE SECTIOM EFFIC. (%)
I.P. TURBINE SECTION EFFIC. {%)
L.P. TURBINE SECTION EFFIC. (%)
MAIN STEAH FLOW {#/HR)
MAIN STEAM PRESSURE {PSIA)
MAIN STEAM TEMPERATURE {DEG-F)
18T STAGE PRESSURE {PSIA)
10TH STAGE PRESSURE (PSIA)
COLD REHEAT PRESSURE {PSIA)
COLD REHEAT TEMPERATURE {DEG-F}
HOT REHEAT PRESSURE {FSIA)
HOT REMEAT TEMPERATURE {DEG-F)
I.P. INLET PRESSURE (PSIA)
1.P. EXHAUST PRESSURE {PSIA)
CONDENSER BACK PRESSURE {IN-HG)

CIRC. WATER INLET TEMPERATURE  {DEG-F)
#4 FEEDWATER HERTER PRESSURE DROP

2-22

VARIABLE (ID)

BKGRIS{ ©)
GPVB (14
gpye {3
GPVE ( 3&)
grvR ( 37)
gryB - (38
W { 2
FF ( 3
17 ( 3
FP { 33
PP { &3)
P { 95
i { 95
F& {115
7 { 115)
PP { 134}
P {1635}
FP ( 195)
17 ( 932}

POFW  { 330

DATE 02/26/93.

VALUE

83.3132
7830, 5634
43,5746
83,4043
89.0898
76,0367
557000, 0000
18150060
1050, 0060
1486. 5439
357.2693
1572653
549,3553
321.5761
1000, 0000
315.14635
18.4280
0.4946
54,0000
0.0040

BATE 02/26/93.

VALUE

83.2910
7332, 6457
43,3631
83,6043
89.0893
76,0551
537000, 2000
1313, 0000
1050, 0000
1486. 5439
337.2636
357.2656
£49.5571
321,5748
19000000
315.1433
18,4260
0.4947
54,0000
0.00C0
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