$52% 57 #AHAE Vol52 No.7
20234 7 A THERMAL POWER GENERATION Jul. 2023

DOI:10.19666/j.r1fd.202305079

Q45 St A KL BAKAEL D

KER2, EXMI, /A BEN L AR B
(l.ﬁfﬁ&lﬁﬁnl‘mﬁl‘ﬁé\\ﬂ, Tk i 710054;
2.1 G 4 RPE B sb B IP AR TAZ S, R B 710054)

i B A ‘iR Bdfe” RFET, MR KA R LEXREE ATk day T2t
RS, ZEZHALE S E, BRSBTS I LS F LT E A, ﬁi@é&
= AR 2 AR R B ARIE R B R ) 2R E R 'L 3 E NS m AR A H AR AR K
BHITTANE, BETRFOFT, REGHAEREBRRABRET 2 EN#T, HARRLE
HERATLFR T ER, #F smEES Rtk hld 60% A TR S 2] T 90% A L, 12 B AT
MARTEFEAL R AL FEAELRSBILG U RAREEET TALE, R BT
R B AR SRR 69 I & AR R BAITH BT TANB oM. BihmE, Bk, "k
REAIP . RS HEERIP AT BRI E N T & & R, AR BRI E B — A
RAR Ao A RLWAZBIE 2 RA M, TFEIANZLZHHEK,

[x # 8] SabE, vl 2%, 57, Bk

[SIAARXIEN IR ER, TEAL, AR, F. E3BP SR AR K RIKRZIEZ]. #H K w,2023,52(7): 133-141.
ZHANG Xilai, WANG Zhichao, ZHOU Guanggin, et al. Present situation and prospect of high alkali coal combustion technology in
power plant boiler[J]. Thermal Power Generation, 2023, 52(7): 133-141.

Present situation and prospect of high alkali coal combustion technology in
power plant boiler

ZHANG Xilai'?, WANG Zhichao'?, ZHOU Guangqgin*?, GUO Yangzhou'?,
YANG Zhongcan'?, YAO Wei'?

(1.Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China;
2.Technical Research Center for Environmental Protection Engineering of Utility Boiler in Shaanxi Province, Xi’an 710054, China)

Abstract: Under the background of carbon peak and carbon neutralization, the importance of thermal power
generation in northwest China has been further increased. Due to the high proportion of high alkali coal in this area,
serious slagging and contamination come out easily in the process of burning high alkali coal in boiler. It’s of vital
importance to solve the problem of safe burning of high alkali coal ensuring the safety of electric power in China.
The present situation of high-alkali coal combustion technology at home and abroad is introduced in this paper.
With more than ten years’ research, the high-alkali coal combustion technology in China has been improved
remarkably, and the related achievements have been popularized and applied in the electric power industry. The
blending ratio of high alkali coal in boiler has been increased from less than 60% to more than 90%, though the full
burning of high alkali coal has not been realized yet. This paper introduces different technical routes to realize full
burning of high alkali coal and analyzes the equipment parameters and operation of typical boilers burning high
alkali coal. Generally speaking, pulverized coal boiler, fluidized bed boiler and liquid slag boiler have their own
advantages and disadvantages in the adaptability to high alkali coal, with technical bottlenecks to be further studied
and broken through. In order to ultimately solve the high alkali coal combustion problem, more new technologies
need to be introduced.
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Tab.1 Main parameters of high alkali coal in China

1/ N ¥ N N Ut S Uk S

5iH WY K- 4w KE DR WE
WU OREE W MR Wi

War(M)/% 27.30 26.40 20.70 24.80 29.10 22.20
War(A)/% 7.25 9.26 8.69 17.20 7.84 7.89
Qneta/(MJ kg?)  19.13 2053  20.33 1588 16.06 20.08
DT/°C 1320 1350 1250 1290 1290 1120
ST/°C 1330 1360 1260 1300 1300 1130
FT/°C 1350 1380 1280 1320 1310 1150
w(SiO2)/% 17.08 25.27 30.09 40.67 29.10 39.83
w(Al203)/% 6.99 9.52 941 20.99 15.88 11.05
w(Fe203)/% 11.60 1251 18.71 9.40 8.36 10.62
w(Ca0)/% 27.53 26.42 23.31 11.19 29.32 21.24
w(MgO)/% 7.42 3.64 5.03 477 452 1.62
w(Na20)/% 6.08 5.54 4.39 4.61 6.11 4.08
w(K20)/% 0.46 0.38 0.47 1.58 0.26 1.08
w(TiO2)/% 0.61 0.52 0.60 0.99 0.63 0.46
w(SO3)/% 21.65 5.71 6.85 5.20 5.15 9.23
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Fig.1 Slagging and fouling of high alkali coal boilers
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Tab.2 Boiler equipment parameters and operation performance of 150 MW power generation unit

TiH BRER A BB R R HraE o
MRk 7R I hY) 480 440 540 520
HLALZ E/MW 150 125 150 150
P T T ST /m 11.34x10.41 10.41x10.41 11.36x11.36 11.36%11.36
[ — WRRE B SR B3 /m 13.02 13.15 13.52 14.15
I fi 2 AR SR/ (KW mS) 111.2 126.0 112.7 111.0
P AT PR (MW -m2) 3.35 3.45 3.38 3.28
R b as DX BETH # 14f /(W m2) 1.21 1.25 1.16 1.23
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Tab.3 Boiler equipment parameters and operation performance of 300 MW power generation unit

TiH fERER" T 1 ° HrEIEL e Fith B4
A RIMW 300 350 360 350
S T T ) /m 14.05x14.02 15.1013.68 15.42x16.54 14.63%14.63
LA R B B /m 19.98 23.15 20.47 22,02
It AR RS /(KW m2) 99.92 86.27 81.28 78.19
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