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Research on the technology of replacing lean coal with Shenhua bituminous coal
for opposed firing boilers
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Abstract: To solve the problems of slagging and burner burnout caused by lean coal boilers which convert to firing
Shenhua bituminous coal, a 600 MW supercritical opposed firing boiler was taken as the research object. Through
thermal calculation and numerical simulation analysis, a feasibility study for the combustion system retrofit scheme
was carried out with emphasis. The results show that, by adopting differentiated heat load design, inclined
installation of side wall burners into the furnace, and multiple dimensions of wall mounted wind, the heat load in
the burner area reduced from 1.71 MW/m? to 1.44 MW/m?, and the flue gas temperature at the furnace outlet
decreased from 1 058 ‘C to 1 010 °C. The performance test results after the retrofit show that at rated load, the
unburnt carbon content of coal ash decreased from 6.06% to 1.42%, the boiler efficiency increased from 92.76% to
94.03%, and the NOy emissions at the furnace outlet reduced by 50%~60% at various loads. The boiler can operate
safely and efficiently for a long period. The proposed transformation technology scheme has guiding significance
for the optimization and retrofit of combustion systems of similar units under the condition of converting low
volatile coal to bituminous coal.

Key words: opposed firing boiler; coal adaptability; differentiated heat release rate; engineering verification
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Fig.1 Schematic diagram of the raw combustion
system layout
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Tab.1 Proximate and ultimate analysis of the fuels

TiH JE BT B ey il
War(C)/% 59.34 54.62 57.19
War(H)/% 2,91 3.19 3.33
War(O)/% 2.37 9.67 9.20
War(N)/% 0.87 0.77 0.82
War(S)/% 1.05 0.27 0.56
War(M)/% 6.80 16.30 15.33
War(A)/% 26.66 15.18 13.57
Wear(V)/% 11.24 37.34 36.94
Qret 2/ (MJ kg2 22.78 20.67 21.71
KA TIRE DTIC 1400 1280 1310
REFAIRIE STIC 1450 1400 1320
IRIBAGIREE FT/C 1500 1450 1380
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Tab.2 Analysis of the retrofitting scheme

A T
e R
22 A R TR SEARA KPR R
S 2
B S bkl
PR Y2
Z AT A % 4 T SR B

b 1S LA E 5] 600 MW AL 8 H 3L
TR AR e A5 I K, ATk B
BT B R BUBAR A R A L 38 SR — U
. RSB 5Pk KAE RIS . ROK BRI
it AR R 55 T ) R8I,

AT A SR T D gt TR R R e TR B
b, AT TR WK 3.

=3 WP EERER NI
Tab.3 Main furnace thermal indicators of the boiler

- s DL/T 831—2015
i H JR BT

JHARAE A7 6
i W TED 4 B A/ (MW -m2) 4,96 4.00~4.80
BRA /(KW m~3) 81.93 80.00~95.00
PRI TR X BETH FA A7 AeF (MW - 2) 1.71 1.30~1.80
LRI AR B B R PR B /m 29.89 20.00~23.00
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Tab.4 Calculation results of parameters under BMCR
condition before and after firing bituminous coal

TH U B 5
S T R 1.18 1.15
R/t h ) 2290 2118
S B SR R (kg 57 2351 2341
Ju b R C 1058 1010
SEBRRLEFE R/ (t hY) 242.3 263.4
BEASE/(GIhY) 5366 5412
W T AR B 77/ (MW -m2) 4,96 5.01
BRI/ (KW m-3) 81.93 82.45
PRI 5 X I T S AR A /(MW m-2) 1.71 1.44
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Fig.9 CO distribution near the wall in the furnace
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