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Abstract: In order to study the influence of blending biomass gas on operation parameters of coal-fired boiler,
thermal calculation for a 300 MW unit was carried out based on energy conservation equation. Under the load of
BMCR, 75%THA, 50%THA and 30%THA, the influences of blending biomass gas on boiler parameters, such as
boiler thermal efficiency, unit coal consumption, flue gas temperature, and gas flow, were investigated, via boiler
thermodynamic calculation and unit thermal system analysis. The results show that, blending biomass gas will
decrease the boiler efficiency, coal consumption and theoretical combustion temperature, and increase the exhaust
gas temperature and quantity. The change will increase with the blending proportion of biomass gas. It suggests that
the temperature of blended biomass gas be lower than 500 °C, and the heat input ratio of full load be less than 20%.
Key words: biomass, biomass gas, coupled power generation, coal-fired boiler, coal consumption, thermal efficiency
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Fig.1 Schematic diagram of the boiler arrangement
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Tab.1 Main design parameters of the boiler

U gE| BMCR 75%THA 50%THA 30%THA
FARRE/( ) 1025 662 441 335
FZERH DR C 540 540 540 540
FHRGERR /(DY) 880.0  582.4 395.6 3137
AR REC 540 540 540 535
TR KB KR E/C 193 176 160 140
I KR (th ) 11.0 43.7 324 325
P I B AR 1.25 1.25 1.25 1.35
HEEIRE (BIERT /C 1148  107.6 107.8 105.9

R AN R 1% 9386  94.18 92.65 92.18

http://iwww.rlfd.com.cn

Bl R R LTI AAG B, A SRR SR,
WA EA R RS KGR, JEhd A,
JE A R AR P S, B
T8 B R A B A R AR A s .

o AR R WK+ 2R B R, SRR
VY AR s 5 — R R e /K B ZE AR LI FA 8 ) 1 2
KB AN D IERAEE by 56 RNk
TE J5 B I #2812 AR 0 B af N T[] 10 24
TE o PR AR USR ] BB (R S R e s+ s R
RET AT IR . Reas T B R E3) 20
1.2 5%H#

B VA #6HL A N300-16.7/538/538 UV IIG L. —
b e A B SSRGS L Bl BRI
B, BEAERE A 38 i, HA s EEL 1+13
i HPIEHL 10 P ARIEEL 257 2%, RIEFLARHBhH




36 kA% R 2021 4
KFEHy 905 mm. FKEEHL THA HFESEamlk T a5 T ﬂiﬁfﬁmeters
HEAE S 16.7 MPa. BEIRE 538 C. HEHRIE '
913 th, JE/T15IE 6kPa iif, KHIHLIIZA 300 MW, io - MR MRz MRS e
EHRGCRE 8 BEANT, fRBEEgEE NS
Tn#RES . BREARS S8 KRR BN LA AR R I #As ¢ (CHa)/% 3.90 3.90 2.40 1.03
T T RVREHL EE RS EULE 2. ¢ (CoHa)/% 1.80 1.80 1.60 0
i‘\% 2 /F\,E’t\fﬂﬂiglﬁl‘l‘%;‘ﬁ ¢ (CO2)/% 16.30 18.00 10.00 5.95
Tab.2 Main design parameters of the turbine @ (N2)/% 37.90 36.80 48.50 43.08
WiH VWO 75%THA 50%THA 30%THA 0 (0/% 0 0 0 0
PR 330 P 150 1 @ (H20)/% 13.60 18.00 16.00 20.66
FHEEWE/(hY) 1025 662 441 335 Qunearl(kd M) > 682 > 069 4532 3880
e meowm= giEGREL
izig’g‘% e oo o % HL4L7E BMCR. 75%THA . 50%THA il
Civea 676 ads 208 )38 30%THA I R BB LI ST T B TR %
— R C 3047 3782 385.1 3872 FINLHIA T RGERERETH B, TR WL SCHR[17,22),
— 4L/ )IMPa 4.07 2.74 187 144 ZER K 5K 8. IATHIIAZ I HE BB L
;gfgf;; e WIS E I B R B R S A B
Cgee  wes  ams  woe  ams LRGBS R,
U3 & f1/MPa 0.90 0.62 0.43 0.33
DU °C 329 3362 338.6 3406 *®5 TEMEEMRTUBREITHESER (BMCR)
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Tab.3 The coal quality parameters

TiH HH TiH H1E
War(C)/% 50.25 War(A)/% 34.56
War(H)/% 3.08 War(M)/% 6.0
War(O)/% 4.25 Waat(V)1% 27.87
War(N)/% 0.93 Qnetar (k] kg ) 19230
Wiar(S)/% 0.93

Tab.5 Calculation results of the combustion of coal blended
with biomass gas with different calorific values (BMCR)

iH TH1 T2 TH3 T4
HEHIR I C 120.2 120.9 121.0 121.0
HEH SR 2R 1% 5.27 5.32 5.33 5.33
BT I% 93.53 93.48 93.47 93.47
FAERBOKE/(th?) 33.80 35.29 35.28 35.55
FHAGRRBKE/(thT) 5.60 6.20 6.20 6.44
PRI RE R/ hY) 142,86  143.69 14429  145.04
A e/ (mS h L) 20000 20000 20000 20000
AR R (KI m3) 5 682 5069 4532 3880
WRSIREIC 450 450 450 450
R IIFIMW 331.8 332.0 332.0 332.0
R HIEERE (g (kW h) 1) 2955 297.0 298.2 299.6

*6 BRAREEEMRSIHTELSR (BMCR)
Tab.6 Calculation results of the combustion of coal blended with biomass gas at different temperatures (BMCR)

T H TH 1l T2 T3 T 4 TH5 T4 6 T 7 T8
HERIE I C 118.1 118.2 118.2 117.9 118.1 117.8 117.8 117.8
HESH AR % 5.14 5.14 5.14 5.12 5.14 5.12 5.11 5.11
BRI % 93.66 93.66 93.66 93.68 93.66 93.68 93.69 93.69
TR R/t h ) 332 333 334 33.0 33.1 327 326 324
TRAGRRBIKR/(thY) 6.1 6.1 6.2 6.1 6.0 5.9 6.0 5.9
R FER/(thY) 146.11 146.07 146.04 145.95 145.91 145.81 145.73 145.61
AW R FER/(M3 h L) 10000 10 000 10 000 10 000 10 000 10 000 10 000 10 000
AR FE S (kD m3) 5 682 5 682 5682 5682 5682 5 682 5 682 5 682
PRSI C 350 400 450 500 550 600 700 800
% B Ih R IMW 331.9 331.9 331.9 331.8 331.8 331.8 331.8 331.8
KRR (g (kW h) 1) 296.1 296.0 295.9 295.8 295.7 295.5 295.4 295.2
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F 7T FRLAEMRSEBRITESER (BMCR. 75%THA)
Tab.7 Calculation results of the combustion of coal blended with biomass gas under different conditions (BMCR, 75%THA)

TiH BMCR 75%THA
HEMRIE S/ C 118.2 120.2 122.2 124.6 126.5 110.4 112.8 115.6 118.5 121.2
HESH B 1% 5.14 5.27 5.40 5.55 5.68 4.69 4.87 5.05 5.24 5.42
B % 93.66 93.53 93.40 93.25 93.12 93.98 93.83 93.65 93.46 93.28
AR CRiR/ C 347.8 347.8 347.8 348.3 348.2 312.5 3127 312.9 313.4 3137
b VR C 1079.2 1077.2 1075.2 10734 10715 968.7 968.9 969.1 969.5 969.8
HASBRBEIREEC 1859.7 1852.9 1846.1 1839.4 18327 18344 18248 18154 18061 1797.3
PRI FE R/ h ) 146.04 142.86 139.73 136.64 133.46 99.67 96.57 93.48 90.40 87.31
RS ORI (kghl) 1421147 1424536 1428429 1432703 1436136 980541 984716 988993 993378 997 673
YRR FER/(Mm3 h L) 10 000 20 000 30 000 40000 50 000 10000 20000 30000 40000 50000
5L I E MW 331.9 331.8 3317 3317 331.6 224.0 224.0 224.1 224.1 224.2
R HIEFE/ (g (kW h) ) 295.9 295.5 295.2 294.9 294.5 302.0 301.4 300.9 3005 300.0

&8 TRILNEMRSIBIRITELER (50%THA. 30%THA)
Tab.8 Calculation results of the combustion of coal blended with biomass gas under different conditions (50%THA, 30%THA)

I gE| 50%THA 30%THA
HERIE B C 111.8 115.1 118.1 121.5 124.5 111.2 114.6 118.3 121.8 125.1
HEH AR 1% 471 4,92 5.13 5.36 557 478 5.03 5.30 5.56 5.81
BRI I% 92.39 92.18 91.97 91.74 91.53 91.82 91.57 91.30 91.04 90.79
B BEE H CRiR C 282.3 282.5 282.6 283.1 283.3 268.0 268.3 269.0 269.5 269.9
b R C 851.9 851.3 853.2 852.8 852.7 844.8 846.5 845.8 845.6 845.7
IR PRSI C 18046 17926 17812 17700 1759.1 17074 16957 16839 16724  1661.0
IRBEHFE R/t h ) 69.85 66.72 63.60 60.48 57.35 55.32 52.18 49.06 45.92 42.78
SR A Y C A B (kg h ) 686736 690572 694431 698360 702 167 608404 611372 614492 617484 620450
A FUHFERE/(M3 hY) 10 000 20 000 30 000 40000 50 000 10 000 20000 30 000 40000 50000
RHEI)ZEIMW 150.3 150.3 150.3 150.3 150.4 112.9 113.0 113.0 113.0 113.0
R HLIERE/ (g (kW h) 1) 319.4 318.5 317.6 316.8 315.9 340.1 338.9 337.7 336.5 335.3
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Fig.2 The effect of biomass gas calorific value on coal amount
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Fig.3 The effect of biomass gas temperature on coal amount
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