
HPT Governing
Stage

MS to 2nd Stage
Reheat

Extraction to
FWHs No. 7

Extraction to 1st
Stage Reheat

Extracion to
FWHs No. 6

Extraction to
FWHs No.5

To Condenser

MCV

Feedwater Pumping
System

High Pressure Feedwater
Heating System

Feedwater Drains to
Deareator

Hot reheat steam to
FWPTs

FWH 7B FWH 6B

FWH 7A FWH 6A

FWH 5B

FWH 5A

MFWP 

LPT
Exhaust A

LPT
Exhaust B

LPT
Exhaust C

Main
Condenser B

Main
Condenser A

Main
Condenser C

FWH 1AFWH 2AFWH 3A

FWH 1B

FWH 1C

FWH 2B

FWH 2C

FWH 3B

FWH 3C

Deareator

Low Pressure Feedwater
Heaters System

Condensate
Pumps

Moisture Separator
Reheater A

Moisture Separator
Reheater B

GROSS GENERATOR OUTPUT

PSIA H   PRESSURE
MECH. LOSSES
ELEC. LOSSES
RATING

2

F.W. HTR.
No. 1B

F.W. HTR.
No. 1A

F.W. HTR.
No. 1C

F.W. HTR.
No. 2B

F.W. HTR.
No. 2A

F.W. HTR.
No. 2C

DEAREATOR

FWBP
(3/3)

F.W. HTR.
No. 6B

F.W. HTR.
No. 6A

F.W. HTR.
No. 7B

F.W. HTR.
No. 7A

MFWP
(3/3)

MSR A

MSR B

LP A

51

MWsMWs

F.W. HTR.
No. 5A

F.W. HTR.
No. 5B

F.W. HTR.
No. 3C

F.W. HTR.
No. 3B

F.W. HTR.
No. 3A

SSR

HPT Shaft Power

LPTs Shaft Power

89 1

3 5

2

89 CND

61 71 72

7B

7B

6B

6B

5B

5B

72 71 61

CND

CND

4A

4A 3B

4B

2B

3C 2C 1C

91

B

A
B

A
B

A

B

A

B

2.5 
IN HG

B

1

4C

CND

1B

1A

1A 3B 2B 3C 2C

A

B

A

B

A

B

APR1400
NSSS

X

P
F

FWBP A

FWBP C

FWBP B

LP B

4B

B

1B

LP C

4C

B

1C

AT           POWER FACTOR AND
RATED H    PRESSURE2

HP FWHs Venting to
Condenser

Deareator and LP
FWHs Venting to

Condenser

MVA

Oil 
Heater

HS

HS

DA

MWt

HSHS

Feedwater
Input

SG
Thermal Power

Oil Heater
Extracted Heat

HSB return
connection

option

CS
1st
2nd
3rd

L-0 A

%

L-0 B
L-0 C

4th

%
%
%

%

%
%
%

%

%

Wheel
Power,
MWs

Stage
Group

Eff.

Dry
Eff,

BF=0.5

Wheel
Power,
MWs

Stage
Group

Eff.

Dry
Eff,

BF=1.0

High Pressure Turbine Low Pressure Turbine

HEAT STORAGE BUILDING

CS
1st
2nd
3rd

L-0 A

%

L-0 B
L-0 C

4th

%
%
%

%

%
%
%

%

%

Wheel
Power,
MWs

Stage
Group

Eff.

Dry
Eff,

BF=0.5

Wheel
Power,
MWs

Stage
Group

Eff.

Dry
Eff,

BF=1.0

High Pressure Turbine Low Pressure Turbine

CBA

CP
(2/3)

SPE

SSR

To Turbine
Steam
Seals

3
5

2
91
51

X

CND

ELEP
UEEP
TEL

X
ELEP
UEEP
TEL

X
ELEP
UEEP
TEL

H

H

H

H

H

H

P - pressure, psia
F - temperature, °F
H - enthalpy, Btu/lbm
# - flow Rate, lbm/hr
x - quality

MW   - Megawatts
MWs  - Megawatts Shaft
MWt   - Megawatts Thermal
B        - British Thermal Units
kWh   - Kilowatt Hours

Prepared by:

Reviewed by:

Date:

Date:

Gross Power:
NSSS Power:

Doosan T/G TC6F-52" LSB 1800 rpm
PEPSE Version 82

MWt
HEAT STORAGE OPERATION - CASE 3

Anna M. Kluba

Robert M. Field

2019/07/19

2019/07/19

NOTE:
1.    ASME 1967 Steam Tables.
2.    Turbine performance is estimate, not
guaranteed.
3.    EFTR is estimated not guaranteed.
4.    S/G, T/G, condenser, and feedwater
heater performance assume clean conditions
with 0% tube plugging.
5.    Turbine and extraction arrangement is
schematic only.
6.    Feedwater heater vents are not modeled.
7.    Scavenging steam modeled at 4.7% and
2.9% for 1st and 2nd stage reheater sections,
respectively.
8.    Cycle isolation is assumed. No fugitive,
diversionary, bypass, or leakage flows are
modeled (unless otherwise indicated).
9.    S/G blowndown not modeled.
10.  Generator power factor is used for
computing variable losses. It should not be used
in power flow calculations.
11.  S/G leaving steam conditions are estimated
based on Tcold=555°F.
12.  Licensed thermal power is taken 3983
MWt with corresponding NSSS power taken as
4011.1 MWt.
13.  The indicated HP turbine bowl pressure is
for information. Control stage performance of
the HP turbine is estimated based on partial are
admission.
14.  Feedwater heatrs TTD and DCA are scaled
with heater tube-side mass flow rates.
15.  The pressure drops in Main Steam and
Extraction Steam lines are modeled based on
volumetric fow rate. 

HSB

666  965.9P
 281.4H

 309.8F
dp= 0.0

551
 362.1H

8706300#
1210.0P

 386.8F

481  281.4H
     0#

     0#

500
 362.1H

8706300#
1210.0P

 386.8F

400
 244.6H

17412600#
 420.0P

 274.8F

490
 212.8H

1320624#
   1.3P

 111.1F

480  281.4H
     0#

     0#

10  281.4H
     0#

     0#

3000000#

300
1200.0P

 427.0F
 405.3H

17412600#
100

1043.0P

 549.7F
1191.3H

17412600#

88
 965.9P

 309.8F
 281.4H

3000000#

7
 194.3H

11605070#
 497.8P

 224.9F

71

1210.0P
 427.0F

 405.3H
17412600#

70 1191.3H
14412600#

3000000#

764
 792.8H

     0#
   3.5P

 147.9F

763
 806.7H

     0#
   4.4P

 156.9F

762
 862.3H

     0#
   7.9P

 182.4F

761
 964.5H

     0#
  13.0P

 205.9F

760
1067.3H

     0#
  22.4P

 234.2F

750
 751.0H

     0#
 188.2P

 376.7F

740
 801.6H

     0#
 227.2P

 392.6F

650
 852.1H
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 308.0P

 419.8F

640
1094.3H

 10443#
 171.5P

 369.1F

620 1038.8H
2428149#

2428149#

560 1038.8H
4856298#

2428149#

540  243.3H
17409640#

  1482#

520  243.3H
17411120#

  1482#

460
 244.6H

17412600#
 420.0P

 274.8F

450 420.0P
 244.6H

 274.8F
dp=375.2

280 420.0P
 244.6H

 274.8F
dp=375.2

440 1083.1H
1277975#

   647#

350  852.2H
1080598#

     0#

180  852.1H
1563397#
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160 1183.3H

538633#
  45.6P

 296.2F
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359089#

179544#

200 1278.4H
8933842#
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440208#
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 983.7H

2428149#
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2428149#
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  1.50"Hg

 91.7F 2868357#
  59.7H

680

  1.50"Hg

 91.7F 2868357#
  59.7H

600 420.0P
 244.6H

 274.8F
dp=375.2

420
1010.3H

201363#
   1.3P

 111.1F

FwTCd

Fw
TC

d

SPE

SPE

630 1094.3H
 10443#

  8500#

470
1094.3H

 18943#
 171.5P

 369.1F

610

1210.0P
 247.5H

   1.2P
1005.8H

590 247.5H
8706300#

8706300#

580
 255.1H

5268895#
 149.2P

 285.6F

570

 4.7 TD

 353.3F

 285.6F
 149.2P
 9.5 DC

 326.8H550

 4.7 TD

 386.8F

 362.7F
 224.3P
 9.5 DC

 362.1H

530
 405.3H

17412600#
1210.0P

 427.0F

510

 4.7 TD

 427.0F

 396.3F
 349.9P
 9.5 DC

 405.3H

E3H
5

E3H
5

E2H
6

E2H
6

E1H
7

E1H
7

390

 4.7 TD

 427.0F

 396.3F
 349.9P
 9.5 DC

 405.3H 380

 4.7 TD

 386.8F

 362.7F
 224.3P
 9.5 DC

 362.1H 370

 4.7 TD

 353.3F

 285.6F
 149.2P
 9.5 DC

 326.8H

360
  69.3H

1119261#
   4.0P

 101.3F

340

 44.85P

 274.2F 243.3H
17412600#

330

 3.8 TD

 195.0F

 169.0F
  11.2P
 7.5 DC

 163.9H 320

 3.8 TD

 161.4F

 140.4F
   5.4P
 7.5 DC

 130.2H 310

 3.8 TD

 132.9F

 100.5F
   2.6P
 7.5 DC

 101.7H

270

  1.50"Hg

 91.7F 2868357#
  59.7H

90

 965.9P
 540.4F

1191.3H
     0#

60  542.0P
1163.6H

13643450#

50 1191.3H
13643450#

  9012#
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 907.2P
1191.3H

 532.9F
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13652460#

     0#
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663532#

130  155.0P
1083.1H

10480970#
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MS RH2RH1 153.9P
1193.3H
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1225.0H

5155853#
 507.8F
 151.0P
1278.4H

757085#
 360.4F
 153.9P
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 430.9F
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 443.6H

429507#
 535.7F
 929.0P
 550.6H

  98.9% EFF.
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 281.4H
3000000#

4011.1
1170.9 MW

0.754ETFR

  1.50"Hg   1.50"Hg   1.50"Hg

0.8870

 983.7H

2868357#

  59.7H
 91.7F  91.7F

  59.7H

2868357# 2868357#

  59.7H
 91.7F

dp=349.38605072#

 178.5H
  8500#

  8500#
1094.3H

  92.9F
  61.9H

  1.22H

1094.3H
 10443#

  61.0H
  92.0F

974.7

9.1 9.1

974.7
 983.7H

0.8870 0.8870

 983.7H
974.7

9.1

17412100.000

67.77 66.22%
 88.18% 91.67
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 78.85% 84.86

 93.62%
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 93.62%
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 965.9P
 540.4F

 965.9P
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4011.110
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 281.4H
 309.8F

6728217.000 ft3/hr
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 78.85% 84.63%
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1312450#
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760136#
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 852.1H
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 9.5 DC
 4.7 TD
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 9.5 DC
 4.7 TD
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 335.3H
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 9.5 DC
 4.7 TD
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 224.3P

 9.5 DC
 4.7 TD
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8706300#
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 255.1H

2634447#
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 9.5 DC
 4.7 TD
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 3.8 TD
 7.5 DC

 11.24P
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 163.9H
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 7.5 DC
 3.8 TD
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 163.9H

 198.8F
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 7.5 DC
 3.8 TD

 195.0F

 3.8 TD
 7.5 DC

  5.36P
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 130.2H
 161.4F

 161.4F
 130.2H

 165.2F

  5.36P

 7.5 DC
 3.8 TD

 161.4F

 3.8 TD
 7.5 DC

  5.36P

 165.2F

 130.2H

 132.9F
 101.7H

 136.6F

  2.65P

 7.5 DC
 3.8 TD

 100.5F
370254#

2868357#

2868357#

2868357#

 3.8 TD
 7.5 DC

  2.65P

 136.6F

 101.7H
 132.9F

 132.9F
 101.7H

 136.6F

  2.65P

 7.5 DC
 3.8 TD

  0.74P
 983.7H

2428149#
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 778.9H
148427#

1023.9H
  2.79P
1038.8H

148427#
 778.9H
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111879#
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  5.50P
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 811.2H
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1061.7H
  5.67P
1051.2H

111879#
 811.2H

  5.50P

1183.3H
 47.04P

109949#
1015.0H

 11.50P

 11.50P
1015.0H
109949#

1094.0H
 11.86P
1090.9H

109949#
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1183.3H
538633#

 45.63P
1183.3H

179544#

 144.0P

1005.8H
190920#     0#

 15253 kW

8933842#
1278.4H

1278.4H
190920#

3968910#

5155853#

 929.0P

 929.0P

 531.4H

 531.4H

320999#

416997#

 151.0P
1278.4H

1278.4H
 151.0P

224437#

172769#

 408.9H

 408.9H

 346.9P

 346.9P

 152.9P
1225.0H

1225.0H
 152.9P

  98.9%

  98.9%
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 332.8H

 332.8H

582794#

757085#

 153.9P
1193.3H

1193.3H
 153.9P

235659#
181407#
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 938.4P

330629#
429507#

4551704#

5912937#

 155.0P

10464640#
1083.1H
 155.0P

  8165#
1083.1H

1083.1H
  8165#

 155.0P
1083.1H
1278622#

 241.7P
663532#
1109.1H
 234.4P

 362.1P
1137.4H
803261#

1137.4H
 362.1P

417066#

 373.3P

 373.3P

1163.6H
 542.0P

 907.2P

1191.3H
 965.9P

13652460#

1191.3H
760136#

1191.3H
  7046#

1191.3H
  1966#

     0#

     0#

1191.3H
17412600#

780.56

780.557

408.262

75.00

10440 kW
7451 kW

1170.9 MW

 274.2F

VWO 0.0%MU ENGLISH                                                    
Converged

Prepared by: 

Gross Power:
Net Power:
Gross HR:
Net HR:

1170.9 MW
1161.3 MW
9357 Btu/kWh
9463 Btu/kWh

VWO 0.0%MU ENGLISH                                                    

Date: 07/20/19

P - Pressure, psia
F - Temperature, F
H - Enthalpy, Btu/lbm
# - Flow rate, lbm/hr

Main Generator
Gross Power:
Mech. Losses:
Elec. Losses:
Speed:
Rating:
pf:
H2 pressure:

1171000
7451
10440
1800
1690000
0.90
75.0

kW
kW
kW
rpm
kVA

psia

408.3

9.082


