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Abstract: In the context of carbon peak and carbon neutrality, the development of coal-biomass coupling power
generation is one of the important ways to accelerate the transformation and upgrading of electric power and
realize low-carbon development of coal power. A coal-fired power generation system directly coupled with
biomass combustion was designed for a 300 MW circulating fluidized bed (CFB) boiler, and the combustion
characteristics of directly firing biomass with coal were studied by using the system. The results show that, this
biomass direct combustion coupling system could run stably and reliably. When wood pellets was co-fired in the

I % H Hi: 2024-01-26

F—IEEEN: 2R (1976), BRI, EEHFF KK K HIETH TR, yuwugao@163.com.

BIEMEERN: 2 (19800, 5, w LA, LTI A KA VS R . AEER AR R . 2RI IR AR SRR
z9p16b@163.com.



BT AREH 55 300 MW JER b R B P R KRR 5 A P BRUR o8 2 35 e HE ISR ARG BF T 113

CFB boiler, with the increase of wood pellets’ blending ratio, the fly ash carbon content of the mixed fuel
decreased, the CO emission reduced, and the burnout performance of the mixed fuel improved. After optimization
on the boiler combustion and air distribution, the NOx emission was slightly lower than that of pure coal burning.
The pollutants test under typical conditions showed that, after adding wood pellets, the dioxin emission from
boiler flue gas was 0.008 8 ng TEQ/m? (standard condition, ¢(O,)=11%), and the dioxin emission in fly ash was
0.020 6 ng TEQ/m3. The total emission of heavy metals and harmful trace elements such P, As and Se from fly ash
was 32.121 mg/l, and that from the bottom slag was 3.918 mg/L. The emission of harmful substances like dioxins
and heavy metals in flue gas and fly ash all met the emission limits of national environmental protection
standards.
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Fig.1 Schematic diagram of the biomass direct combustion
coupling system
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Tab.1 Proximate and ultimate analysis of coal
and wood pellets

TiH TRIRE K8 kL
Wi(M)/% 5.97 5.70
Waa(M)/% 2.97 5.68
War(A)% 4135 1.93
War(V)/% 1352 76.95
War(C)/% 4738 46.71
War(H)/% 1.70 5.28
War(N)/% 057 0.44
War(0)/% 2.23 39.92
Wear(S)/% 0.79 0.02

Qnetyar(MI kgL 16.48 16.70
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Tab.2 Test conditions

TS T1 T2 T3 T4
SR 0A14H 104150 10 A 16 Qiﬂf
KRR 8] 10:00—12:00 15:00—17:00 15:00—17:00 16:00—18:00
kP A MW 168.00 173.00 170.30 170.00
T ZAE F1/MPa 10.84 11.40 9.60 9.30
FARRIREIC 529.00 510.30 523.50 526.30
TARME/(hY)  548.00 564.30 553.80 554.00
KRR/ 423.00 430.50 446.80 453.80
257K F3/MPa 12.12 12.40 10.50 10.40
“oKiEEIC 323.00 327.30 316.80 313.50
P [E/kPa 3.80 3.60 3.80 3.70
Bolpgh Bt ht) 80.00 75.00 75.00 75.00
BRI 0 3.00 5.00 7.00
BT R % 0 3.80 6.30 8.50
KR % 3.98 3.66 3.15 3.18
JEE B =% 0.94 0.91 0.88 0.87
RS A A % 757 7.41 7.32 6.85
?'m%* jf,?)”ﬁ/ ~70.0 ~40.0 ~35.0 ~30.0
g%ﬁ?%@ ~160.0 ~145.0 ~146.0 ~140.0
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Tab.3 Temperature distribution in furnace
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Fig.2 The flue gas on-line measurement system
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Fig.3 The change of NOx emission with blending ratio
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Tab.3 Detection results of the emitted heavy metals from
ash slag
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