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Application of fuel consumption difference analysis method in a

supercritical pressure once-through boiler
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Abstract: In order to study the influence of boiler-side large and small energy-saving indicators on the fuel consumption of
once-through boilers, analysis was made on a supercritical pressure once-through boiler. Boiler-side performance tests on
variables affecting fuel-consumption were made under 100% , 75% ,and 50% load ratios, and the test results were used
to calculate and analyze the consumption difference. It was confirmed that oxygen in discharged gas, exhaust gas tempera—
ture, unburned combustible in fly ash and slag, boiler efficiency and service power rate of power plant would affect the fu—
el consumption for power-supply. Through the data tracing on fuel consumption distribution, the impact of each consump—
tion indicator on the fuel consumption on boiler side was analyzed, which could provide a reference for power plants in
evaluating operation indexes and inspecting performance of supercritical units.

Keywords: supercritical; once-through boiler; fuel consumption for power-supply; consumption difference analysis; serv—
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Tab.1 Main parameters of the boiler

T
iH
BMCR BRL THA
SHPGERR R /(Lo h!) 2080 2010 1968
S IER 1D ZE KR S /MPa 25.30 25.18 25.14
SR 2RI/ C 570.0 570.0 570.0
PHGERM /(Lo h™h) 1740 1652 1560

TRIAERIE 1 2875 E S /MPa 4.746 4.499 4.269
FRAAR ) O 2895 71 /MPa 4.543 4.310 4.092

BRI O FE IR/ C 324.2 318.1 313.1
PRI T D 28 9RRLEE /°C 568.0 568.0 568.0
257K 1 °C 288.0 285.0 281.0
MR/ (tehh 340 326 310
BTk KRS /°C. 20.0 20.0 20.0
KAAMRREE /% 75 75 75
B HRRIREE /°C 125.0 124.0 123.0
BHHHREEE (BIE)S) /C 124.0 120.0 118.0
B CRORUE(E % 91.71
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Tab.2 Coal indicators

H BEHER BAZ IR

W EISLAR A & A/ (M = kg ™) 17.24 14.84
WA % 2.40 1.94
WE A % 3.56 3.65
BN E % 0.75 0.71
B IEB % 2.82 3.31
e ERT B AR R 72 73

IRASTE W B 1 °C 1320 1310
TREARIRE 1C 1320 1330
TRV B/ °C 1330 1340
TR SR /°C 1340 1350
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Tab.3 Performance test results of the boiler
iH Li<k [y 660 MW 501 MW 330 MW
) R 2 A ( B C 27.60 26.10 26.00
23S AN % 49.00 59.00 62.00
B RAUE kPa 95.30 95.50 95. 60
FE SRR R e FH 2 S ( B TRLEE) i 27.60 26.10 26.00
2RI A T — AR C 46.50 41.30 42.10
25 TG AT R R C 43.20 36.50 36.00
S TARE B R C 137.50 128.00 124.70
KB K % 3.90 4.20 1.80
o i % 2.20 2.60 3.60
o( CO,) % 15.98 13.72 11.80
s e(0y) % 3.95 6.06 8.15
H =B #( CO) % 0.00 0.00 0.00
FOR Y 4 0.21 0.36 0.55
Wi ) He ik % 45.52 50. 64 50. 64
WA % 1.92 2.24 2.24
LLEIE == % 5.03 2.56 2.56
W E A % 0.65 0.83 0.83
NI e W3 AR % 3.01 3.74 3.74
LUE:IE-S/ % 6.00 6.80 6.80
25 THIK % 1.23 1.27 1.27
W B K 53 % 37.88 33.20 33.20
WSS AR A A k) /kg 16 890. 00 19520. 00 19520. 00
TR AR R % 4.18 4.62 5.25
R K 1 AR O % 0.07 0.07 0.06
ARABEE UK 5 R A % 0.21 0.20 0.19
R rh T BRI R % 2.86 2.37 1.21
it 2K IR % 0.11 0.13 0.15
SEUERIR R
Al S R 1 B 2k % 0.00 0.01 0.00
RS S % 0.18 0.18 0.18
ERUEEAE S % 0.20 0.20 0.20
Bt % 7.81 7.76 7.25
IR IR SRR I B AR % 92.19 92.24 92.75
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Fig.1 Fitting curve of the boiler efficiency changing
with loads of the unit
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Tab.4 Calculation results of the fuel consumption

for power-supply of the unit

JH 660MW S0IMW 330MW  #4{4
B IERTRCR /% 92.19 92.24 92.75 92.39

A AL IE 0 FAAE Y
[y = (kW =) ']

7863.7 7957.8 8400.9 8074.1

R % 99 99 99 99
T IR % 6.56 8.0  8.40  7.66
KRR/

294.37 297.72 312.57 301.55
lg - (kW +h) ']
e/

315.03 323.64 341.23 326.63
[g« (kW <h) ']
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Fig.2 Fitting curve of the steam turbine heat

consumption changing with loads of the unit
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power-supply changing with loads of the unit
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Tab.5 Boiler-side consumption differences analysis results

660 MW 500 MW

300 MW

_ H L A E /
i H B b ARRE/ B b ARRE/ s Hb AR/ g+ (W <) ']
Hl% [g-(kWeh '] /% [g-(kWeh "] H/% [g-(kW-h) '] i
TR RS 1 H A 13.40 13.50 13.70 13.50
HoA TS 1 BN 10.26 10.88 10.33 11.17 l0.45 11.65 11.23
HeMHREFE 1C 10.05 10.17 10.05 10.19 10.06 10.24 10.20
RO T Bk 9 BT A 4 U L
lo.67 12.29 10.50 11.78 10.48 11.78 11.95
s
o= :é '3 E=YANG T.;.—
Pt R TR T lo.12 10.40 10.09 10.31 lo.08 10.31 10.34
B
FRPCRETE 1 HA A 13.41 13.50 13.60 13.50
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