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Abstract: Zhundong has large coal reserves and low mining costs, making it the most economical fuel in the
Xinjiang Zhundong region. However, Zhundong coal has strong slagging and fouling properties, which seriously
restricts the safe and stable operation of boilers. Boilers in the Zhundong region usually require burning at least
20% low alkali coal, the low reserves and high prices of low alkali coal seriously constrain the cost reduction of
power plants. In order to promote cost reduction, an experimental study on burning high ratio of Zhundong high
alkali coal was conducted on the 350 MW unit boiler of Wucaiwan Power Plant. A collaborative optimization
strategy was adopted to prevent and control slag and contamination on the heating surface of the boiler. This
included adding kaolin to coal to regulate the composition of coal ash, and deeply optimizing the operating
parameters of the pulverization system, combustion system, and soot blowing system. The test results show that the
collaborative optimization strategy has solved the long-standing problems of large-scale slag flow on the water-cooled
wall, clogging of the burner nozzle, and severe fouling of the convective heating surface of this type of boiler. The
safety and load capacity of the boiler operation have been greatly improved, and the coal structure can be lastingly
maintained as 92.5% Zhundong high alkali coal and 7.5% kaolin, with significant safety and economic benefits.
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Tab.1 Main design parameters of the boiler
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Fig.1 Structure diagram of burners
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Fig.2 Slagging and fouling phenomenon of the boiler
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Tab.2 Coal quality parameters of the coal fed into the boiler during combustion diagnosis and optimization

TH 5 B ERNZAT 1512 D B#kbeds 151z C. D Eren
427K5 Wy(M)/% 20.97 23.42 22.62
RSy War(A)% 10.22 8.31 8.93
TFHRTCIKFEAE IR 5F Waar(V)I% 35.18 34.29 34.60
53 War(C)/% 55.69 55.37 55.46
4 War(H)/% 2.84 2.64 2.71
A War(0)/% 9.19 9.22 9.22
B War(N)/% 0.55 0.50 0.51
5> War(S)/% 0.55 0.55 0.55
B EAR ALK A Qnety,ad (MJ kgY) 20.13 19.73 19.85
R — A w(Si0,)/% 41.04 35.52 37.57
TR ZEAE AR w(ALO3)/% 18.64 16.41 17.26
TR =S =4k w(Fe203)/% 10.39 10.24 10.36
IR EALAS w(Ca0)/% 12.35 16.35 14.83
KA EALEE w(MgO)/% 4.76 5.72 5.34
K HE A w(Nax0)/% 2.59 3.27 3.02
KA AL w(K0)/% 1.72 1.41 1.53
I AR AR w(Ti02)/% 0.78 0.73 0.75
TR =S AT w(SO3)/% 6.80 9.35 8.39
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Tab.3 Comparison of air distribution modes before and
after adjustment
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Tab.4 Quality parameters of coal, clay and blended fuel

2 WERE et ‘E;fﬁf/
7K wi(M)/% 27.30 4,00 25,57
TR5y War(A)% 435 96.00 11.14
e e B >/
ﬂ:’(‘\%ﬁﬁﬁk’} 32.72 32.72
%45 War(C)/% 54.99 50.92
55 War(H)/% 2.32 2.15
55 War(0)/% 9.16 8.48
B War(N)/% 0.41 0.38
45> War(S)/% 0.55 0.51
gfgﬁgﬁ%’;ﬁ;i 1913 17.71
IR FE DTIC 1360 1380 1371
WAAIRE STIC 1370 1390 1381
IRTLHREE FT/C 1390 1440 1418
W A ARE W(Si02)/% 18.70 72.39 52.98
TR = A 4R W(ALO3)/% 9.21 16.88 14.11
MR = A 8k w(Fe203)/% 8.65 425 5.84
KA AL w(Ca0)/% 29.28 0.73 11.05
TR A A B w(MgO)/% 9.02 0.88 3.82
I AL w(Naz0)/% 5.28 1.21 2.68
KA AT w(K20)/% 0.46 2.03 1.46
I AR w(TiO2)/% 0.59 0.94 0.81
K =4 AR w(SO3)/% 1753 0.51 6.66
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Tab.5 Quality parameters of coal, clay and blended fuel

i H HEAR IR HEARIE+8% i +
BEHERLH 1/ (thY) 43.00 4360 4310 4210 4210
S BESEET/(rmint) 60 61 52 42 26
NEFHAE/(thY) 95 100 101 101 98
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BERENLHL IR/ A 295 374 349 309 285
BERHLH TR/ C 60 61 61 59 60
SR AN Rooo/% 0.19 022 034 052 2.49
JERYANTE Roo/% 13.06 773 842 1436 1793
BRI SME N 1.41 1.09 104 125 0.96
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AHXHE F# 2 36~42 r/min, Roo 7+ % 14.36%LA LI,
BRIGEARIET AW L 7%, 25715 BA 80 . 25
EIRAILEE, TSI AT e S B 40 R i
9, 5 LTI B S L BB 4L Reo 2
EEAE, HEFF(E N 15%~20%.
4.3 IR R IE R M EE

N E AV YRR - EWARS P ik 1]
WS FE R AR P B VIR G . O T AR
ARV A 1) R B0 K RE 7T, AE RO R e o i v
MR T A g K 38 B ER T IR 5 287U 77, KR
SR 8 5 TR A1 38 7E 0.5~0.7 MPa, ik T H i
1.2~1.4MPa. [Hlitt, KWK E WK I J14e i 4 0.9~
1.0 MPa J&, WOK#ERRSZRIETE R ) 22 1Y
5o EEWOK IR ) J5 52 BV IRDET G 5 75 /2 BRI B,
R R BE N B RTS JZ AT, X a1
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o A AR PR Y 2R B B B ), 0 47 £ 7
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AT 158z sz 15 HALH 7 i AME T 240 MW
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it 16 he 2 Gl PlZE T, g LIRAUHER S
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T TR R Wb e K VA B TR A L v 2 T 48 K T ARG
W%, PR EEGEE IR B IR ARTH R, PRBeAS H
1K AU AE IR S KR B PR A 1 270~1 340 C, %
ik 100 ‘CLL ko WINmlé L1 7 KN, BRIGERRmE
T SRAFAE BN B 4 S FE B, (HIE I AT ST
BT (RS R G0IE B R, R T NP R 4
FE, dE— BRI T BRRIR AR T g
e .

TN L, BR 75%E 4 T s+ 25 % B
P, BRSO RIHE I KA BEGE v 5, B KSLIF
RIS, BNk L3 s3Us, BH
92.5%1#E 7R R BRI+ 7 5% Ry 1, RREAR T 457
B, BAILAAE. SEIMEREL. W5
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Fig.3 Change of slag morphology
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Tab.6 Comparison of flue gas temperature before and after
the experiment

5iH 340 MW HEZ M 344 Mw i e
BT g
CE /5 21 m 4t 1384 1279
SOFA I 36 m 4b 1221 1171
BFHRTRS 50 m &b 1044 1084
EEH O GRED 717 715
SCR A (FHD) 398 398

x7T RBAIEZAMEREEILL B C
Tab.7 Comparison of metal temperatures on heating
surfaces before and after the experiment

340 MW #EZR 344 MW 1R

A BBEHE s L
IRV BEH 14 JR R 413.3 405.5
(RIS AR D 4 R R R 460.2 456.3
i 3 AR H O & R B IR 525.0 526.3
R R O 4 E IR 549.5 550.5
IR TR O 4 R B 501.8 510.5
TR PR O 4 m R IR 560.8 560.5

*8 MWATREZAEMWMAEX L L MIs
Tab.8 Comparison of heat absorption of heating surfaces
before and after the experiment

340 MW #E R4 344 MW #E AR A

BNl

BB BElkt
BB A 67.9 68.9
TRV BETR i 337.7 333.7
[FOR/ &5 62.5 74.7
B I R B 94.0 103.3
fE i R A 53.7 58.1
IR A 101.3 103.9
e IR A 57.0 57.4

F 9 S T RISHTE SR (BT 2
BOERIPRCE . EE 9 WA —UOEEE R
ZERAR, DRI BE ALV AR 58 42 06, B INEE
FENUIRHE G R, ST — IR ERIRIE N —IRR
R 2 S BRAUEE S O 22 A S, X S8Rk
SRR R —5G STEHE RIS AR KA H R
HHIR S PR 8 °C, R ZB R a5 K%
PPE, — R AR IE T 2 T, $em 7SR
E, BRAIR T HEMEIR B s B0 3% R IB 06 R 91.54%
HINZ 91.81% I Tias i THEEASR T .
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*9 WA TR SHR RPN L
Tab.9 Comparison of air preheater parameters and boiler
efficiency before and after the test

340 MW #E 344 MW i
BltE HRIEBIL HRIES =

AR s+
IS — R % kPa 1.77 2.33
TS UORGEE Y s ZE/kPa 0.39 0.42
ZETRAS A H O ZE/kPa 1.17 1.20
S S TR A HENE IR C 184.0 175.3
B IE 2 TREs HENE IR B/ C 168.2 160.2
BB Gt o) 1% 91.54 91.81

# 10 4 T RIGAT R R EIMMRSES .
10 FIHL: MRS SR AN T NO Ji iR A TR
i, T REJR AR A e 48 DX I A e Ve (U B P AIG, —
SEFEEEAMHI T POER NOL ARG BRAR#S IR
JRE IR AR, U BB 2D 250 B 2 LA 2 4 i
IFTHIK 5 BRI SO, Ji Sk B B B REAE, R A
T 1 2RI B T A B AR A o 2R A 4y
0.45%, RBHIEERR 70 0.62%) . ZEawttL, WhnEig
= A e v AR 1 B OR A R B AR TV AR S B
i, TR el T e B B K B S A i SR 11
15 YIHER, R T HUX AR .

Fz 10 KA EERFZSHEIT L

Tab.10 Comparison of main environmental parameters
before and after the experiment

- 340 MW HEZRARE 344 MW HER
e BRI BLs B+
FBA 52 S 28\ 1 NOy Ji B
WKEE B R (g m-) 281.2 263.0
BB il T 2R R R
CHRBLR) /(mg m-) 157 15.2
JRBRAN D SO, i ik [ 13623 11783

BRHLF) I(mg m3)
NPT ST B AU % 0.105 0.097

AR MO DX ARBRES S RT A 21 hbE B A2 e
P 2 f50h b, dEsebrA e B L, 80% i
+20% AT S ELAN AT T =i 2039 i 50 T/t
FRUEIRE s 85% i Bl i+ 150 AT A A A5 AR A X T 1
BRI L3 0 25 Jolt ARAERE; 92.5% i Bdbii+7.5%
T Iy - B ARG T BRI R 2988 0 7 et kR
JE o BT L, 92.5% B +7.5% im0 A HAth
REELHIBEARE A0 BE . MZRIESEEER
SRR AR, IS0 o s E R i
PRBH AR B LT ER B8 . BRREgs . B r 2 HAHI
FEAE. ZETas BReRes. MR, XML R H 3
BRI, ZEARNALRED, FER:
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