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Abstract : In order to improve the safety and economy of the direct blending biomass in large pulverized coal boilers, the differences of coal
quality and combustion performance between typical biomass and coals were analyzed ,and the influence of biomass blending on equipment
adaptability and operation of main and auxiliary boilers was discussed comprehensively in this paper. Meanwhile , typical combustion modes
and characteristics of directly blending biomass at home and abroad were comprehensively studied. The results show that the biomass had
the advantages of high moisture,low density, high V,  and oxygen, low sulfur, which has excellent environmental protection performance.
When the large—scale pulverized coal —fired boiler is mixed with biomass, the influence on operation and the adaptability with auxiliary
equipment need to be considered, especially the total moisture, calorific value, ash melting temperature , alkaline oxides such as Fe, O,
Ca0,MgO and K, O in ash composition on fuel preparation, storage and transportation, boiler efficiency, output of pulverizing system,
load capacity and boiler slagging, fouling and corrosion and so on. Generally,the blending 5% —10% formed biomass has no significant im-
pact on the operation of the boiler,combustion system, pulverizing system and other auxiliary systems,through the optimization of biomass

types. Considering the technical feasibility,economy and operation safety, it is more economical to adopt independent combustion process
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2,i.e. to use the standby pulverizing system of boilers to realize the independent combustion of biomass. In order to prevent burning—out of

biomass burner, it is required that the inlet air temperature of biomass mill should be less than 100 °C to ensure the primary air tempera-

ture of the mill outlet lower than 50 °C ,and 40-45 °C is appropriate. The co—grinding blending process can be considered when the bio-

mass ratio is low or the blending time is short, but the spontaneous combustion of biomass needs to be controlled strictly to ensure the safety

of biomass blending. Therefore, the safe operation of large —scale pulverized coal power plant boilers when blending directly with bio-

mass can be guaranteed by optimizing the types of biomass, appropriate blending mode , blending proportion control and optimization of op-

eration parameters. Blending biomass directly on large capacity and high parameter pulverized coal boilers has the advantages of less in-

vestment, less area covered, less or zero equipment modification, high thermal efficiency and no seasonal influence, while the main reason

that restricts its large—scale application is the precisely measurement without human involvement at present.

Key words : pulverized coal fired power plant boiler;biomass ; direct—blending ; blending ratio ; adaptability
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Table 1 Comparison of coal quality parameters between typical biomass and typical coals
b Tk S #1/% T HT% Quet,r”’
o M, M, A, Vi C.. H,, 0, N, S (MJ - kg™")

Tk 35.1 596  5.84 7927 29.61  3.63 2527 044  0.11 9.78

AR 34.3 7.89  12.63 79.81 2582 327 22.84  1.00 0.14 8.72

Hi A= ) W Rz 32.7 6.22 530 78.02 3181 3.78 2577  0.50 0.14 10.88
ERFEFF 286  7.56 555  81.49 3236 3.85 2890 0.66  0.08 11.58

HFF 9.6 812  7.08 8127 4043 506 36.80  0.81 0.22 14.73

SRR 50.0 1433 122 62.88 2528 222 9.80 0.24 0.26 8.83

TR R AR 354 1328 7.22 4419 4283 277 1112 0.49 0.17 15.11
KA 253  10.81 549 3276 5524 253  10.63 046  0.35 19.63

JHHE 14.9 7.01  12.07 36.17 59.84 346 847  0.71 0.55 22.41
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Table 2 Comparison of ash melting point and ash composition between typical biomass and typical coals
o JRIE IR/ C TRIRGY/ %
i DT ST HT  FT Si0, AlLO; Fe,0; CaO  MgO Na,0 K,0 TiO, SO, MnO,
Tk 1140 1150 1160 1170 5874 7.34 370 695 535 1.76 1274 0.58 1.80 0.087
P TEAB 1220 1230 1240 1250 5504 897 571 820 817 087 9.58 0.64 2.05 0.095
o L) 1200 1210 1220 1230 44.60 580 4.06 30.56 4.49 1.61 731 048 047 0.071
EOH FOKRFEFF 1130 1140 1150 1180 49.47 859 6.56 1098 48 1.8 11.99 0.15 2.08 0.191
FFF 1100 1110 1130 1220 49.55 0.88 1.46 404 1.89 1.02 30.65 0.96 7.27 0.033
ARERAR A 1260 1310 1320 1330 5293 2258 11.68 4.28 093 060 157 047 396 0.255
SRR SEHHE 1140 1150 1160 1170 44.44 12.19 1650 14.97 234 1.13 178 1.14 490 0.016
KA 1200 1210 1220 1230 27.34 8.16 1724 2025 6.02 532 052 030 13.68 0.412
A 1220 1230 1240 1250 48.56 17.97 9.58 1553 1.20 0.85 2.14 1.01 237 0.047
F 3 HBAY RS AR EFRENRE S LR

Table 3 Comparison of ash composition between typical biomass and typical coals %
i { Si0, ALO,  Fe,0, Ca0 MgO Na, O K,0 TiO, S0, MnO,
AR - £K=95:5 48.81 17.71 9.43 15.32 1.30 0.87 2.40 1.00 2.36 0.05
PAEKARE © k=90 : 10 49.08 17.43 9.28 15.09 1.41 0.90 2.68 0.99 2.34 0.049
PEEARIE « ZFF=95:5 48.59 17.46 9.34 15.19 1.22 0.86 2.99 1.01 2.52 0.047
PASIAHE « ZFF=90: 10 48.62 16.92 9.08 14.83 1.24 0.86 3.88 1.01 2.67 0.046
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Table 4 Comparison of different biomass blending technologiesp
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