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Abstract: To analyze the economy of power plants, performance test for a waste heat boiler in a gas-steam combined cycle
unit was made, and the field test data were taken to calculate the thermal efficiency of the waste heat boiler within positive
and counter balance mathematical models. In the extreme situations with unknown leakage in the system, variation trends of
the efficiency calculated in two models were studied. The study results showed that the counter-balance waste heat boiler
thermal efficiency ranged from 85.69% to 85.92% under the rated conditions, and the efficiency calculated by positive bal-
ance ranged from 84.50% to 85.31% . Considering unknown leakage correction, the thermal efficiency of the waste heat
boiler ranged from 85.30% to 85.94% . The counter-balance calculation model directly reflects the heat transfer perform-
ance of the boiler. The positive balance calculation model reflects the actual situation of the overall thermal cycle system.
These two methods can provide reference forwaste heat boilers of the same type under different assessment conditions.
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Tab.1 Waste heat boiler parameters under design condition

TiH 240

1 U J3/MPa 12.75
i EZER R/ C 566. 50
Wi/ (t-h™h) 260. 00

tH U J3/MPa 3.10
M#ABIZRIR I HIRE/C 553.50
Wi/ (t-h™h) 310.19

1 71/ MPa 3.35
MR BRIR FHRE/C 375.50
Wi/ (t-h™h) 258.43

J£ 1/ MPa 3.13
HEZEIR R/ C 335.60
Wi/ (teh™h) 52.41

J£ 41/ MPa 0.44
fRIEZIR M/ C 242.70
W/ (t-hh) 47.32

BESS KNGS E I/ C 60.00
BEAS KB PR B/ C 150. 20
HE R AR EE/C 591.50
HEJH R/ °C 90.50
I N RSB FE 77/ kPa 4.30
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N . balance mathematical model and test conditions
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Tab.2 Characteristics of gas for the test 2 AR/ C 572.17 576.51
— B,/ (K]« kg™ ) )
. WA IR N/ (kI - kg™) 598.01 602.93
i . ke~
T T2 ho,/ (K] = kg™") 551.62 556.25
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H -1
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=
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N,)/%
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Tab.5 Effect of leakage in high-pressure system on

thermal efficiency of the waste heat boiler

TE K AR
T#1 TH2
ABERPTOKB ISR/ (G - h 1) 16.80 14.10
e i 1 LA AR AP IR % 85.93 85.45
AR AR I ISR % 85.31 84.50
AR 22/ % 0.62 0.95
SV A A B P R % 85.92 85.69
[ SV A 0 AR X Al 2/ %% 0.01 0.24
FHKFE/(t-h™h) 363.85 359.05
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Tab.6 Effect of leakage in medium-pressure system

on thermal efficiency of the waste heat boiler

- AR
T4 1 TH2
ARG TOKB ISR/ (G - h 1) 17.01 14.11
e i 17 LA AR AP R/ % 85.94 85.45
AR AR I ISR % 85.31 84.50
AN R 22/ % 0.63 0.95
ST A B P R % 85.92 85.69
[ SV A R0 AR X i 22/ %% 0.01 0.24
FHhKF R/ (L-h™h) 363. 85 359.05

H1 3 5—7 W, % BEIROK RGEAS B RS 0L,
BRADEIR 00 1 R ISP A FAGR b FRAIR U i [
h 85.75% ~85.94% , I V- s ER W R 35 R
85.92% . WEAMEIR T8 2 T IE V-1 4% BB o #1 sk
LB 85.30% ~85.45% , V- A AR b 3%
R34 85.69%
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Tab.7 Effect of leakage in high-pressure system on

thermal efficiency of the waste heat boiler

T AR
T4 1 TH2
AAGIPIOK AR/ (G - h ') 14. 14 11.83
e it 175 L A PR FAAR /%6 85.75 85.30
PR R AR A AR % 85.31 84.50
AHXT I 22/ % 0.44 0.80
SOV AR AR I IR % 85.92 85.69
e it 1% AR i 25/ %e 0.17 0.39
FHKFE/(t-h") 363.85  359.05
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Fig.1 Influence of unknown leakage of different systems

on thermal efficiency of waste heat boiler
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