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Figure 10.1-1—Design Heat Balance for Steam and Power Conversion System Cycle

20,684,700 LB 1,207,437 LB
1,1108 P 1,043.8 P
99.75% ® 992 %
1,186.6 H 1,186.3 H
MOISTURE
SEPARATOR REHEATER REHEATER
@ 1 STAGE 1 STAGE 2
SSERS%KLE;P DEAEEZNZR 13,291,290 LB 156.8 P 1554 P
X 158.6 P 430.1 F 5358 F
0.000 LB 3628 F
SR 15,576,980 LB
19,471,720 LB | 3,460 LB 1e20 P 34,302 LB
. 84.8 % 2,285,689 LB 3 /A
[FROM STEAM GENERATORS 1,909828; (® 158.6 P REHEATER 1 REHEATER 2
8% 3629 F DRAIN TANK DRAIN TANK
IP TURBINE SSR GSC 862,235 LB 1,173,136 LB 12,174&9;;& SSR GsC GSC SSR
46,780 LB 1 3,185 LB 3,185 LB 4187 P 10276 P W Tu G179 F|6485 1B 6485 1B 3xBI31B 3x 311318 SSR 65C
A ] CONDENSER 448 F DEAERATOR 5480 F 80 15 . B x 311318 3 x 813 LB
® 827,933 LB ® 0.000 LB 0.000 LB 46780 LB ® ®
4244 P 155.9 P 479 P ® ©
89.8 % 5355 F 317.3 F
—
HP FWH & REHEATER STAGE 2
DRAIN COOLER 1P TURBINE
HP TURBINE IP TURBINE (6 FLow)
LEAKOFFS 1,800 RPM GENERATOR
——— B — OUTPUT (EST) :
\\ 1,710,000 KW
13,140 18 449,110 1B
O 1,220,430 LB 818,800 LB 787 P
4244 P 269.3 P
4017 F
89.8 % 87.1 % Zgg“g“ B
SSR (O — SST&[A 3177 F
MAKEUP 5540 1B I
923,590 LB REGULATOR
162.0 P
18,680 LB
MOISTURE
SEPARATOR
33,340 1B DRAN TANK ®
N 12,926 LB LP SEALS 877,716 LB STEAM
180 P 265,150 LB
4—@:%%'“0 97.0 % 35 P
0.000 LB okl % 2.50 IN HgA
(AVERAGE BACKPRESSURE)
MOISTURE
égéw 339,813 LB TOTAL FLOW
DRAIN PUMP - 1631 F 10,700,520 L8
0.000 LB 700,
80% EFF 0% MAKEUP
CIRCULATING WATER
725 P 436 P 165 P
3999 F 3154 F 97.2 % BLOWDOWN COOLER MAIN CONDENSER
50Ff T 50Fy 10 50Fy D 50F) TO 150,850 LB CONDENSATE PUMP
13,396,630 L8 3053 F 2724 F 2179 F 451 F 0%
CONDENSER 3005 F - LP FWH 4 - LP FWH 3 2P Fwn 2 - LP FWH 1 11,481,250 LB
TO 0.000 LB SAT SAT SAT SAT 152 P
STEAM GENERATORS : REHEATER ‘ Fi 12,905,516 LB 12,208,112 LB 11,330,400 LB 11,330,400 LB 360 P 1152 F
128 P 2234 P 34.5 P 2417 P 1158 F
STAGE 2 267.7 F 2133 F 140.0 F M7.3 F ’ 80% EFF
20,891,530 L8 DRAIN DEAERATOR : - - :
11312 P 1481 P
446.0 F
426.4 H 449,110 LB 701,404 LB 877,716 L8 CONDENSATE POLISHER
3052 F 2724 F 2180 F 33% FLOW CAPACITY
2X50% 2X50% 3X33%
FEEDWATER 2513 P 20,891,530 LB
DRAIN PUMP DRAIN PUMP DRAIN PUMP
B87.4 % 357.4 F
VALVE STATION 80% EFF 80% EFF 80% EFF 1297 F SEAL LEAKOFFS
1,148,125 LB
REHEATER REHEATER 604,963 LB
STAGE 2 DRAIN STAGE 1 DRAIN 1454 F
403.2 P
90.1 % FEEDWATER
5.0F y D 5.0F y D PUMP
REHEATER STAGE 2 HP HP 4X33%
452 F 4014 F
DRAIN COOLER SAT FWH 7 SAT FWH 6 50,050 LB D ST
1,219.9 P 1,229.95 P 1,240.5 P 1,251.0 P 3831 F COMPONENT CONDENSER
446.2 F 440.2 F T0.0F DC 396.4 F T0.0F DC 360.0 F 85% EFF. STEAN GENERATOR BLOWDOWN COOLING WATER
BLOWDOWN TANK
206,850 LB 200 P
11443 P 150,850 LB
1,173,136 LB 2,426,806 LB 4,121,828 L8 5?3?7% A 1S et 20 ScE
175 1426, 121 - BLOWDOWN COOLER BLOWDOWN COOLER BLONDOWN DEMINERALIZER/
450.4 F 4064 F 3700 F ()
155,900 LB 190 P 180 P CONDENSER
383.1 F 1650 F 120 F
173 F

GROSS HEAT RATE:

20,684,700 x 1,186.6 + 206,850 x 563.7 — 20,891,530 x 426.4

710,000 = 9,212 BTU/kw—hr

M
CONDENSATE PUMP

COMPONENT
COOLING WATER

LEGEND — CALCULATIONS BASED ON IAPWS—IFG7 STEAM TABLES

LB — MASS FLOW RATE, Ibm/hr
P — PRESSURE, PSIA
F — TEMPERATURE, F*
% — STEAM QUALITY

H = ENTHALPY, BTU/Ibm REV 002

MAHOT T2
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Figure 10.1-2—Valves Wide Open Heat Balance for Steam and Power Conversion System Cycle

21,265,140 18 1207415 18
09 P 1,043.3 P
99.75% 99.3 %
L1866 0 1,188.3 H
186 MOISTURE
SEPARATOR REHEATER REHEATER
(® STAGE 1 STAGE 2
SSSRF}%AEUP DE’EERG’EER 13,609,080 LB 1622 P 1591 P
! 162.2 P 4328 F 535.8 F
0.000 LB s
o s p '
20,052,170 LB | 3:460 LB 86 % 34,302 LB
FROM STEAM GENERATORS 1’9098:3; (8 12528?0;,21 LB REHEATER 1 1,027.6 P REHEATER 2
58% . 548.0 F
Searr DRAIN_ TANK DRAIN_ TANK
IP TURBINE SSR 6se 12,457,isgog LE
46,780 1B s 3195 18 3195 18 902299 1B BI7315 18 pe tuRsINE 3176 F SSR 6sC 65C SSR SSR 6sC
® 867997 1B ® CONDENSER 4132 P DEAERATOR © 10276 P 46,780 L8 6485 B 6,485 LB 3 x 813 LB3 x 3,113 LB 3 x 3,113 LB 3 x 813 LB
' 0.000 LB 479 F om0 18 548.0 F
4364 P ’ 1575 P ® © ® 49.0 P
% 535.5 F S174F
B
HP FWH 6 REHEATER STAGE 2
DRAIN COOLER
HP TURBINE 1P TURBINE L:’GT?C'OBV\VN)E
LEAKOFFS 1,800 RPM GENERATOR
QUTPUT (EST) :
e ® T 1,763,000 KW
——
13,140 1B 463,360 L8
1,278,856 L8 858,804 LB 06 P
436.4 P 276.7 P
89.6 % 86.8 % STEAM e F 722,250 1B
SSR SEAL 499 P
MAKEUP 5540 18| REGULATOR 317.6 F
952,804 LB
1658 P 18,680 L8 L -
. ® LP SEALS
35340 18 12,926 L8
903,232 LB STEAM
:ESAG&NG 184 P 273,873 LB
MOISTURE 0 059 % e
SEPARATOR 0.000 LB 940 % 2.50 IN HgA
DRAIN TANK h (AVERAGE BACKPRESSURE)
AUX MOISTURE
= STEAM 349,490 1B Igg*:}zgw 5
0.000 LB 164.0 F ' § 0% MAKEUP
CIRCULATING WATER
MAIN CONDENSER
DRAIN PUMP
80% EFF
11,744,430 LB
741 P 446 P 169 P 1.56 P
399.8 F 315.4 F 971 % BLOWDOWN COOLER 116.0 F
i
50Fy O 50F) T 50Fy T 50Fy TD CONDENSATE PUMP
STEAN CENERATORS 19.682,420 18 306.9 F 273.9 F 219.1 F 461 F 150850 L8 3X50%
21,479,950 L8 CS%ESENfER 3020 F AT LP FWH 4 o LP FWH 3 o LP FWH 2 Sar LP FWH 1 N
11512 P : REHEATER ‘ }_7 13,219,064 LB 12,486,610 LB 11,593,580 LB 11,583,580 B 360 P
+485 F SmcE 2 208.1 P 2185 P 2289 P 239.5 P 163 F  gor orr
#29.1 H DRAN DEAERATOR 269.1 F 2145 F 1411 F 118.0 F
110 P CONDESATE POLISHER
33% FLOW CAPACITY
FEEDWATER 463,360 LB 722,250 18 903,232 18
VALVE STATION 306.8 F 2741 F 219.0 F
21,479,950 18
359.3 F 2X50% 2X50% 3X33% 1301 F | SEAL LEAKOFFS
REHEATER REHEATER DRAIN PUMP DRAIN PUMP DRAIN PUMP 1,174,443 LB
STAGE 2 DRAIN STAGE 1 DRAIN 258.0 P 80% EFF 80% EFF 80% EFF 623,363 LB
4149 P 87.2 % 1461 F
89.9 % FEEDWATER
50Fy 10 5.0Fy O PUMP
REHEATER STAGE 2 [“428.3 F] HP 2.9 HP 4X33%
DRAIN COOLER SAT FWH 7 AT FWH B
GLAND STEAM
12199 P 1,205 P 1,405 P 1,510 P 52'538738wa CONDRNRER
1485 F 4431 F 398.8 F WBF : COMPONENT
10.0F D 10.0F_be T STEAM GENERATOR BLOWDOWN COOLING WATER
212,650 LB K
1,443 P 200 P
561 F 150,850 L8
1173115 18 2485211 18 4256.957 (B 563.7 H 3543 F 1ST STAGE 2ND STAGE
4530 F 4088 F 3718 F BLOWDOWN COOLER BLOWDOWN COOLER
: : ! O BLOWDOWN DEMINERALIZER/ LEGEND — CALCULATIONS BASED ON IAPWS—IF97 STEAM TABLES
160,272 LB 190 P 180 P CONDENSER
3830 F 165.0 F 120 F LB — MASS FLOW RATE, Ibm/hr
P — PRESSURE, PSIA
18O F F — TEMPERATURE, F
COMPONENT %~ STEAM QUALITY
21,266,140 x 1,186.3 + 212,650 x 563.7 — 21,479,950 x 429.1
GROSS HEAT RATE: 220 : : Ak = 9,144 BTU/kw—h COOLING WATER -
1,763,000 ke =hr CONDENSATE PUMP H ENTHALPY, BTU/Ibrn
REV 002
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