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Equipment optimization for burning Shenhua coal in a 330 MW coal-fired unit

GAO Yongkun?!, LI Xingzhi?, DING Hongsheng®, MENG Yi?, LUO Huan!, ZHANG Yingmin?

(1. Tianjin Guodian Jinneng Thermal Power Co., Ltd., Tianjin 300300, China; 2. Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China)

Abstract: Serious slagging occurred in 2>330 MW unit boilers of Tianjin Guodian Jinneng Thermal Power Plant
when burning Shenhua coal. To solve this problem, the power plant redesigned and adjusted the combustion system
of No.2 boiler, and added 26 steam soot-blowers in the slagging area. After the optimization, the slagging situation
was dramatically eased, the flue gas temperature at inlet of the air preheater decreased by 11°C, the carbon content
in fly ash and quantity of CO produced had little change basically, the mass concentration of NOy at the SCR
denitration system inlet decreased by 30 mg/m?, and the boiler efficiency increased by 0.3%. It was found that the
slagging in the furnace area and the platen area was significantly reduced after boiler shutdown.
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Fig.2 The air velocity distribution over D-level coal burner (m/s)
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Fig.3 The temperature distribution over D-level coal burner (°C)
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Fig.4 The steam soot-blower layout
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Fig.5 The cold state dynamic field of the boiler (m/s)

2%

N1 2
/0,9 0
\‘ 13 Lo R
¢ s .
038
1.0/ N5 2% 1.3
. 0.8 >
7 AT %

[l 6 $RkFLEE R
Fig.6 The velocity in the neighbourhood of water wall (m/s)
3.2 JPREH ASFMR
FEV AU, BRI A S E NI 0 I P A
FRE VAR R B R EE 1.5 2.5, 3.5m AR
WE AT TR, 45 R 7 PR

5.0

45 L ! ‘°‘;im
4.0 —oem
g A 3.5m |
; 3'0 /\ —— P35 A,
w25 j/\\\ ]
2.0 -
“% 1-5ih B / \ —— NN
r 110_;&‘\6/’\.{ XL
05 ‘ \‘f&"’/ P S S A
0

JEBE T AREE T (E— 1)

B 7 pEHOSKS S
Fig.7 The flue gas velocity distribution at the furnace outlet
7 ATLAE b O A SR 4 A
) P OIS PR A Tk s 225/ o




% 3 0] R 4 330 MW HLALIA A AL A6 it 179
4 MUE EASIRLE 2019 4E 11 H 4 H% 2019 4E 11 H 16 HiHAT T
41T PGB EEREG, 1518 40% iR, B. C 1 E

JEHEE AR R KA BT B e 60% 4B, C
A E JRIE SRR IS S 558 80% R
I, C EMEEMA A SRl SRttt & fi s

2NV 8 S LN /R YR U IS &/ SO K 1
3 DN iR RTHERS KRS AR, R0 A O i e

oA IR 1. —
L KU 8 R
F 1 HIEME RS
Tab.1 Quality analysis results of the test coal samples
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* we(M)/% Wad(M)/% Wa(A)/% Waar(V)/% W,d(S)/%  Qneta/(KIkg)* DT ST HT FT
TR 2 16.7 4.28 16.95 37.34 0.29 21372 1166 1233 1246 1263
iR 5000 18.8 5.12 15.99 37.12 0.3 20 883 1171 1210 1231 1257
i 3 174 411 22.65 37.18 0.4 19 344 1180 1224 1240 1278
i 4 176 4.3 24.43 37.06 0.35 18 754 1214 1252 1261 1324
2 9.9 3.24 2311 37.82 0.5 20 762 1387 1480 1480 1480
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Fig.8 The burning proportion and load rate of Shenhua coal
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Fig.9 The boiler slag with different mixed ratios of Shenhua coal

APIRZS FF I SRR I Fr 1 1L AV A
WIRERERY], FERVETM T, BRARLEI
PREEIE, AR AR A S RENE A B BHE, IR
KRG BHERA R RGN iR AR
BRIZEZ Foctin YO/ i 11 SIS (PSRN Y2/ Z LS PN
T, R e R R RSO B, e et AT A
JEE W AR J TEAT R PR R 25 R R S HK R G 8] B P K o

http://iwww.rlfd.com.cn

56 3 1) 6F 453 A8 E T B 00 % 2% R B X
TS AT R FEBEAT Gevt o, SRR WIS bt
IR % SN R SR T AR, BRI R
o LSRRI 52 A IR R A4 TT LK T,
WA To T AR, UG R S WOR RGExT B R
e L R B G . 1B 10 Dol
SN TR AL




180 kAL R

2021 %

—e— R T A S P e (e A e T L
—— B FR i R IR RE == S VES IR
—— 7S TR 3 1 R R

o 640 40 o
2620 430 g

~ 7 420 =
Z P 600 410 &
E = -13
% T 580 400 °°
% o 390
=5 Q
’,;j = 560 ‘/’\\./4\ //\‘ N 380 =
=% 510 ‘//‘“\‘u_,:::;/*=\*~,¢iiil—*§:: 370 =
. E 520 360 =
= e N ——en, 30 ;’fﬁ

" 500 X <340
@ P FE PN A

NN N NN
a4 1 1)

10 FEZAMBESIEETL
Fig.10 The change of flue gas temperature at each stage

A, ARG IR R 4T A R AR i
LR R AT, A R RoR, S RT
i DA IR P 220 145 °C, B0 S5 bk
CIP I R 228 91 C. Bul)s, m TR
PIBIUR/N RS B T 05, 4 it 1 )
TSR W Z2 IR AIRZ) 50 °C, AR T Zfi it 1
LA o A
4.3 $HIPE

XoF SO AT YRR AT R . HERRIELRE . CO
AR IT TR, AR 2. ik 2 WL,
EIBATARMFEN, SO&RTE CKEHERM CO &
FRERARANK, B0 JEHENRIR BB, R R Tt

=1 0.3%.

R 2 MIRARFBE R RIPERT L
Tab.2 The boiler efficiencies before and after the
adjustment of combustion system

Tgs B i B 5
RI AT Hhe 80% ML 154% 80% IR
FAERME/(hY) 1033 1016
BATHEE% 3.29 3.16
KT % 1.38 1.32
A TR N FURIR C 378/370 367/369
HEE IR C 152/141 144/134
NO J5i &34 & /(mg mS) 266/278 232/234
Hef CO A Hy/(uL- L) 26 90
BT I% 92.18 92.48
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Tab.3 The mass concentrations of NOx before and after the
adjustment of combustion system

W H O A O 5
FRRME/(HD) 1042 1036
BT % 3.18 3.24
BERLIZ AT 720 ABCDE  ABCDE
SOFA JF%/% 64/94/96/96 31/76/94/89
15 SCR % B A\ [ NOy i &8 F/(mg m3) 282 247
2 5 SCR % B A\ [ NOJii T EE//(mg m-3) 280 256
SCR %6 B N\ [ NOy Jit &3 [~ ¥ {8/ (mg m~5) 281 252
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