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Abstract: In order to solve the safety and economic issues of mixed combustion of multiple fuels such as gas,
lignite, and coal slurry in power plant boilers, an evaluation method for the blending of multiple fuels was proposed.
Firstly the constraints on the moisture, volatile matter, calorific value, and sulfur content of the fuel entering the
furnace under different loads are established, based on the fuel characteristics and various requirements for safe
operation of the unit, and then the minimum comprehensive power supply cost and the optimal blending scheme for
multiple fuels under different loads are determined through blending experiments. The experiments were conducted
on a 300 MW power plant boiler, and the results showed that, on the premise of meeting the constraints of the
incoming fuel, the fuel cost for power plants can be decreased by increasing the proportion of economic coal
blending based on the principle of minimizing comprehensive power supply costs. This study will provide important
reference for the study of multi fuel blending in power plant boilers.
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Tab.1 Coal characteristic analysis of co-firing fuels

ekt ek iy

M Ax Vit Star (MJ kg
FEIES 15 846.6
Hap 1 4450  22.73 38.84 0.37 8849.4
Mt 2 4060  16.41 56.00 0.58 10374.0
JHLE 1 1090  47.39 33.38 2.04 11 982.6
JHLE 2 10.00  37.19 21.09 1.51 16 926.0
JHKE 3 1720 3.69 37.81 0.32 25321.8
S 1230 4681 39.36 1.98 12 108.6
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Fig.1 Ignition temperature and slag index of co-firing fuels
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Tab.2 Fuel quality required for boiler operation
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w(My)/% <33 <25 <18 <12
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Qnetar/(MJ kg 1) =11760 =>13440 =15120 =16380
W(Star)/% <145 <144 <1.40 <1.40
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Tab.3 Multiple fuel blending schemes under different loads
g 160 MW 220 MW 260 MW

Tl T2 T3 T4 TH5 T 6 T 7 T8 T 9
FERES, 421 5.02 3.71 4.06 3.64 417 3.59 3.15
Mkt 1 60.71
Mt 2 27.71 24.85 17.02 16.43 48.90 36.11
JHHE 1 83.13 4553 62.13 102.14 98.59 65.59 7222 34.11 65.5
T 2 15.18 12.43 17.02 16.433 102.32 32.75
TR 3 16.33 36.11 32.75
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Tab.4 Fuel index for furnace input at 160 MW load

T H Tw1 T2 T3
W(MQ)/% 19.60 30.10 19.40
W(Vea)/% 38.06 4478 38.17
Quetarl (MJ kg ) 32046 2903.9 3414.4
W(Sta)/% 0.73 0.96 0.84
S 1.08 0.94 1.09
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Fig.2 Boiler efficiency and coal consumption for electricity
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Fig.3 Electricity supply cost under different coal blending
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Tab.5 Fuel index for furnace input at 220 MW load
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TiH T 4 TH5 TH 6
W(Mg)/% 12.90 17.70 23.20
W(Vaar)/% 32.09 35.81 42.16

Qnetar/ (MJ kg 1) 14 683.2 153258 13 330.8
W(Star)/% 0.92 0.71 0.67
S 1.11 1.11 1.02
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Fig.4 Boiler efficiency and coal consumption for electricity
supply under 220 MW load
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Fig.5 Electricity supply cost under different coal blending
schemes at 220 MW load
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Tab.6 Fuel index for furnace input at 260 MW load

TiH TH7 T 8 TH9
w(M9)/% 17.90 12.80 9.80
W(Vaa)/% 37.62 36.58 3012

Quetar/(MJ kg ) 15888.6 16 800.0 19152.0
W(Star)/% 0.88 0.78 1.24
Sc 1.005 1.207 1.070
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Tab.7 Comparison tests of blended coal slime and coal
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PRRHAC L 100% 04 2 TA%IH K 2+26% K58
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W(Vaar)/% 36.58 29.51
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BRI % 90.16 89.23
LA B AR (T (KW h) 1) 03198 0.316 3
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