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Study on corrosion prevention and control of the furnace of a 350 MW
opposite-firing boiler burning high-alkali coal
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Abstract: In order to reduce fuel procurement costs and ensure fuel supply, a certain power plant in Gansu burns
a large proportion of Xinjiang high-alkali Guanghui coal and Xinjiang Energy coal. After burning the high-alkali
coal, the boiler experiences severe high-temperature corrosion and coking on the heating surface, and the
maximum load can only be carried to 85% ECR. In order to reduce high-temperature corrosion, research has been
conducted on coal quality characteristics, combustion optimization adjustment, and equipment improvement
technology for boilers. The research results show that, the boiler still experiences severe high-temperature
corrosion even when burning low sulfur coal, which is mainly related to the high content of alkali metals such as
sodium and calcium, as well as chlorine in Xinjiang coal. By increasing oxygen content, reducing primary air
volume, weakening the swirling strength of outer secondary air of the burner, and increasing wall-attached air,
operation adjustment measures can improve the high-temperature corrosion characteristics of the water wall to
some extent. But to completely solve this problem, it is necessary to start with the use of additives,
high-temperature corrosion prevention spraying, adding soot blowers, improving wall-attached air and burner
design, and other corresponding technologies. The results of this study can provide useful reference and guidance
for power plants that encounter similar problems during the process of high-alkali coal burning.
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Fig.1 Diagram of boiler structure layout
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Tab.1 Coal quality analysis of main coal and

high-alkali coal
TiH MREE IO RTERARIRARE
27K Wi(M)/% 12.00 17.00 14.60
TR TWEFIK T Wad(M)/% 297 436 4.49
W45y wa(A) % 15.44 6.73 10.88
YER 5 Waar(V)/% 35.64 32.00 43,52
43 War(C)/% 58.18 61.26 57.96
55 War(H)/% 411 414 3.61
A5 War(0)/% 9.10 9.42 11.02
H 5 War(N)/% 1.07 1.08 1.41
A Wear(S)/% 0.16 0.36 0.55
A K R Qnetard (M kg h) 21.84 22.76 22.27
KBAGIERSE STIC 1179 1198 1124
B AN wa(Naz20)/% 1.96 2.59 3.52
5 war(C1)/% 0.02 0.26 0.02
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JHEHEK Sy Sl KR WA, 855
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ARG TR MIKIE s ST K&, 3 i
IRIE T 1 260 °C, #J@ S ahER, mHa
T BRI SR REVE 1 24 B NapO Ji 54 2 (w(Nay0)=
w(Na20)+0.659W(K20)) S fEAH Eh s, Kbk
BB B NP Ja el 4 S Jo B 2 B I, A T e
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Pl SRR S RIS KU INE, SR TR
fifo BEAL, TR SR B BER S, T
I B rh SR B BT 57K 0.019%0B), Al AE4id
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VG2 T AR K AT I BRI B
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Fig.2 Ignition temperature test results
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Fig.3 Burnout rate test results of one-dimensional furnace
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Fig.4 Slagging index test results of one-dimensional furnace
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Tab.2 Ignition, burnout and slagging grade of test coal
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Fig.5 Effect of oxygen volume fraction on the near wall
atmosphere
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Fig.6 Effect of primary air volume on the near wall
atmosphere
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on the near wall atmosphere
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Fig.8 Effect of SOFA damper opening degree on the near
wall atmosphere

A, BRI ATTH KRG, NOx i 2 ik A
360 mg/m3iZ#T FBEZ 290, 265 mg/m3, [ERHIK
RS, AR TET e e Bk, fFis
AT 1L FE 2 R R R Ik B VR AR U e I R, R
ORI EE & E N 30%.

3.5 MEEEXI TR R LG

AN TR P RS A7 TE PR B A X R, 98
B MIRE KA BE S ok, ARPTEBETHINESE 3 2R
BRI iy S I T (13 5 X AR A v T 45 A A
WHE 4 EWEEER, KIREE R X BAEm
85%ECR i Lok N, AW RER 3 7E 0.52%, fR¥FH:
SHAAE, SCENGEER TR 04 100%, HEEN0;
BERIRG B mhae 71, 458K 9 Fk.




96 A% R

2024 4

2000 I BE JALTT BEO

~ 1800 1768 WU AT 100%
S 1600
Z 1400 1322 i
#1200 1127
= 1000
®
£ 800 |
v,
= 600 |
= 400
=

200 F

0
BA weamm BB

9 MAEBERLIIFFE XM MLEES SA SN
Fig.9 Effect of wall-attached air damper opening degree
on the near wall atmosphere

ML FTBAE H, WEEEX TN KRB 2T S,
S O 588 308 2 S X DA PR A XGRS A, R ) i
HoS AR H51E M 1 590X 100 FFE&E 1 125X
10, FMER 465X 100, /KA BE i 8 il T BF
10 HaS ZE0HARFR 3 B8 s, 7K VA B il s ok XU
s . DA WL XE AR, iAo
BRI H AT IR RS RIEAR R &
Sy R B S s AR B
AR IARIER .
3.6 NNPRRER 73 F MK B

L) H A 2 AR B 20 AR 1 i B AT 2y
AR i T VAN s R YR A, e BT BB
TRBERI LR, 25 NP IR IERR 2 3 A 0.42%
0.52%7#1 0.62%, fr4at" 85%ECR Fa LIl K, f#
FrHAWSHONA, B8R AT 7K A BE =il 5 ok
g, 45 R 10 fs.

1 800
1 600 1612
- 1386
= 1400F -
; \.li 1205
= 1200 1160 e
: 1044
E: 988
& 1000 142
jare 1028
=
£ 800 880 670
W
= 600 F
B 00k TR 570.42% 462
= =l jiE i 470.52%
2 - N
200 TR AR 570.62%
1 Il 1 ]
0 BA BB DA DB

A

10 NHPRER S M IREE S GBI
Fig.10 Effect of sulfur content in coal on the near wall
atmosphere

B 10 ARRIEE KR, B AR B s
AUNIF R 7 BT e BRI BE U5 ) HoS 227

http://rlfd.cbpt.cnki.net

RS HoS ARFR B (E M\ 935X 10-8 B i Ft s &2
1056X106, 1212X10°6, X HHEAR I N pHEaR
3G R T KA BE R R i . R, 78 H AT EE
AT, R RS E PR RERE, RIS
FAERILLG . PRACHT IR R IR I LB, BBk
TR SRR RS, B HE T T EEBENL, 1%
X I AR AR B e /2, W K A BE
R BN
3.7 RIE/NEE

MR R R BRI 25 T LA, KA RE
B P R AR AT HoS AR AR 2 B0t w2 i ik
b R A T v i ok R R .l I E iR
EEE, RN EMA IR E, e/
PRI AT, FERMERE TP AR NI BB 435 7T
DATE— @ 2R b sk /K v BE el g ok, UG B <550
[ HaS A FH 20 H0mT A 1 092X 10-6 K MEFEAK 2 690 X
1075, 7KV BE LI Tk RS K B A, (B = T8
Pl L PRAE 200 X 1075, B WLERKE TR HE I BE AR A |
il R 7K YA B 1 Y ol )

4 SR BRI AR
4.1 PRI SR IR LEM K i
K 11 A FEMIBS R A8 T 70 AT

o R ARV

il
hi

S I
I o 2

11 S|MIERRRRIAD
Fig.11 Flow field distribution of burner against side wall

— 7 THT AR e MR A58 8 A — R XURIT AT X
BT B P R X AE A e 4] 31 BELAS T — T
P R s IR 3 it o XSO F e it
PG, BERRR > T B HoS; 53— 5T,
3585 K A1 38 1) A )3 DX 4 46 4 0 — IRV I
Zfy i ARSI, BISE 6 DORE 534 JL 1 e A




%1

ABTEAE S5 HE 350 MW LA iR K R e B A Jt JB5 e 9 Vs B 5 97

RIARIR I 76 4 R S 5 L I s KA BE, S
S5 7K A B TR A L), 3 2 AN T AR I KA
BEJTBEMH S H HoS A s i 2R A

EIXTRTE S B IRes P IR R I %
A, BRSNS IR A R
X SR, NIRRT Z 4R X, B> CO
FTHZS AR R, 3X CUAE AT P IR XU A 3 v
Bl EAS RN A, XS, SEET R TN
W BE X R e o PO (e B A P S e, A
H2S AR B IR R 2 A B N, BUR T AN B
e Uk FE e A AR 13,
4.2 FBERBINBHAF A

BRXTHRbe g S5 MEAT AR AN, B TR R 4TI
W AR T 2 HEAT B 4P

FEMEIARATIR, PBEA T2 N B i H. AT
A R KA BE SR B T ) R B . % LA AT
I RKIERTER . HIIIER DR S B TR SE . KA
iR A AR KA R« 228 KIEBTR .
Ve B AR g K IETR (HVOR) | &
JEWTR (D-GUND &5 HEIIMTRZTE 2 IRZ2R 14
JEMRLZ (8] AR fI,  FEI AR ) PR 4 )R 22 il
b, B4R 2SS 5 A 5% ) 7K VA BE 3R THI T i
2, BHRMEMA AU SR SRS G &4 SET
W5 2K FH BRI BBl (1) 55 B 1 M I E o AU
W&E. G4, FESEMRIIN AR SRR Rtk
A, I LA g [ 28 3ok FAL B 1) A 3R TR i ]
(T o

HAT, BN B &R alrKeS BE Y miR)
FZ A, FmRRESEAFHEMEERER K,
K OB SR B, AR B SR A
£ 2 000 yo/m? LAY o B U A — & B 47 Hof
b B i BT AT AH DS R  JEE A
4.3 EEXTRS IR EE R A

WIFTATA, ZElrm BRI B T IEER, [HX
PEHE R, HRIEA R HOSY L AR
RN T A SRR HIEH -

BRI J5 A b e Fo T A e Il L,
AN TR T AR R S A AR, % AR A
B ABEAAE, X2 KRR NI 58 1 — IR
Ko HEitEALURRES: D s, KRR,
“EPEERL” SRR, AT Rk X SR A
2) WO RE SR AR B E, SEILE S
P X EE [FIBE YA 3) WEO X E S MAERE, 81T

http://rlfd.cbpt.cnki.net

AN R 4 EH TR SR, AT s
FPOHR 4 PRI A

HAT, AR CESRFES. Higdtih, H£ae
WALEER BB, AHUABHRTIAR, B AR
B2, HiipE 12 s

kb

12 JEXSFRMGEE X N TR ER
Fig.12 Asymmetric wall-attached air spark tracing diagram
4.4 GEMGISIRE

IKVBESE G2/ 5, 5 5y it UKV BERER T iy
IEE R . A BORR ], FEKARBERE]R 300~
500 C, EEEANKRIHIRERTIE 50 C, JEAEEE
Mg 1 £ . R, 7R KIS m iR, SREX
A RICHE T R B K A B 5 R PR IR K V4 B BE SR 2+
Ir .

SR AR H TR 25, TR PGS
FRUT5 77 THI AT A 45 ) B A A T B AT 3 il

1) Xf b S e G S AT VR, JFITRE
HCIEAB BRI B A R B 16, 7 DRAIEA Aty 4747 A
ARG EIBAT AL E 5 1 PR e BAE L A1

2) IBATIEFE IR 5%~8%[1 =ik £, X
B TR, ST RIRE . R E L B
BN SR04, SR BN 1 AL RE T, I8
PHEENIRIIE R, FEAT] SEIL 4 b8 i ]

3) AT S, Sy AR IRWOR SR
JEHTE AR 5 SRR A X | 38 JiR X A B IO
&, MBIWORK B, LN RBOK WK S, [
ISP AE 5 XA 7K P A 52 24T DA AR T AR 2 111 3
Ik, wTRLE A sl g i RER . X T
7K 350 MW B, i S 18022 2 R IR 2 4B AT
T 60 K KA 25 4 Ao

5 &EipFNiE N

ASCIERL IR BUAF R TT . R0 T B 1
L B PR BITIA BORBIE T, X H AR 350 MW it
THORR RS B 7 K B 451 49K P 588 v IR PO 9% 0 14 e i




98 A%

2024 4

JE PR AN BT R T TEEAT TR TT, EEAR R LR 4
WAL

L SRR IR SR RER, SR T
WA K IS NGBS, ST i 2 7 £
B, BURESBURAE, SREEKLLEIE R,
B 5 BRI S AT BUBRALY) . BRIR ER AT SR T

2) BRBEIREE LSRRI, JK¥ BEILEE SN
SR IR HoS ARAR 7 B0 v i iy i A ™ B
e JE ) R AR R T B, A BEAE
— R B K B IR, e A TR

3) BB RS IR RAERR R e e 0 1R
LA e JE el MR R e ARG (K BB
TG MR KA BE I MG BEMRGE, A2 HoS A 1
TEJRA, BEVCRHI P R KU A A1 AT
KT A T P = A6 £ o

4) BRIE> HoS 7 EAL, el T iR i SO
MIERARSHR e S B R 7 £ IR SR v o R
MBI E, RIS N Ei b5 3 A5
TEAN CATSGE s ARG R R /K v B vl JER okt i Lo

(& % 3 #]

(1] #Ehh, QIR LG, By 4 AR PR Al 50 S 3

Hahrik R[], ATk H, 2010, 39(8): 38-40.
YANG Zhongcan, LIU Jiali, HE Hongguang. Study on
properties of Zhundong coal in Xinjiang region and
type-selection for boilers burning this coal sort[J].
Thermal Power Generation, 2010, 39(8): 38-40.

(2] ki, fFLL¥e. kB b vt K A sl mt 7T 0]

feJH 1HR, 2013(1): 39-42.
SHI Yongsheng, LU Hongling. Research of blending
combustion of boiler fueled with high alkali metal
coal[J] . North China Electric Power Technology,
2013(1): 39-42.

(3] HEWEN. SRR B b 32 AT S5V L 5 RS ol ) 5
M K Y FE [I]. #4777 H, 2008, 37(9): 35-39
DONG Minggang. Influnce of high-sodium coal upon
slagging, contamination and corrosion on the heating
surface of boilers[J].Thermal Power Generation, 2008,
37(9): 35-39.

(4] w8, XA, whih. #ERBA TSR 0],
HEHR, 2013, 19(2): 81-84.

YANG Zhongcan, LIU Jiali, YAO Wei. Fouling index of
Zhundong coal ash[J]. Clean Coal Technology, 2013,
19(2): 81-84.

[5] XUZCR. AR TAE[A] 350 MW i B4 FH K it A s AR
B e e TR [R]. Va2 M LRI RBEA R A
"], 2012: 34.

LIU Jiali. Research on equipment selection for TBEA
group 350 MW boiler with burning Tianchi energy coal
[R]. Xi’an: Xi’an Thermal Power Research Institute Co.,
Ltd., 2012: 34.

(6] Bk KIRERNE 7% DLIT 1446—2015[S].
Jemt: A E L RRAL, 2015: 1.

Measurement of ignition temperature of pulverized

http://rlfd.cbpt.cnki.net

coal-air flow: DL/T 1446 —2015[S]. Beijing: China
Electric Power Press, 2015: 1.

[71 BREH R Joe 28 VR e AP R R 38— 4 Kty sk g v
DL/T 1106—2009[S]. dtxt: [E e F7 Hi At 2009: 1.
Test methods for pulverized coal combustion slagging
characteristics and burnout rate on one-dimensional
flame furnace: DL/T 1106—2009[S]. Beijing: China
Electric Power Press, 2009: 1.

[8] FEitB, #HEkfh, [LHNE. 300 MW HLELHA N /K VA BE IR

JEE PRI G A TR R BRI [3]. B AP R, 2023, 39(2):
22-24.
CHENG Chao, HAN Jianwei, REN Jianhui. Discussion
on the causes of high temperature corrosion on the water
wall of 300 MW power plant boilers[J]. Boiler
Technology, 2023, 39(2): 22-24.

(9] Hwryk, #a N, Sl MBS AR, S50, 40

AT b B b 5B 5 S IM]. dB R BE S AR
1995: 1.
CEN Kefa, FAN Jianren. Principles and calculations for
preventing dust accumulation, slagging, wear and
corrosion in boilers and heat exchangers[M]. Beijing:
Science Press, 1995: 1.

(101 Z= 28, 2% /o vt 2RV P 1T J 08 50 el 00 4 XK e Rl 0 4

KA BERFICIR]. P2 7422 3 T0F 50 e A R+,
2023: 47.
LI Yan. Research on the flame erosion of the side water
cooling wall of the Hongsheng electric heat boiler[R].
Xi’an: Xi’an Thermal Power Research Institute Co., Ltd.,
2023: 47.

(110 EEPR, ST X bR o8 i 7 (0358 7K V4 BE vy T J5 ok
JREA BB IR ke R, 2022, 53(1): 22-25
YAN Tingqging, ZHI Weifeng. Flow-field investigation of
high-temperature corrosion on side waterwall of
opposed-firing boilers[J]. Boiler Technology, 2022,
53(1): 22-25.

[12] Bl ESLE]T 1 SRR S0E 54

R RO AIR]. A% AR T ARARA
], 2013: 19-20.
YANG Zhongcan. Experimental study on combustion
adjustment after low nitrogen burner transformation of
boiler No.1 in Guohua Panshan power plant[R]. Xi’an:
Xi’an Thermal Power Research Institute Co., Ltd., 2013:
19-20.

[13] FREUE, BRE. DUGE IR 2R G0 R i Ol di s
JERMEAA]. T E S, 2014, 47(1): 91-95
CHEN Minsheng, LIAO Xiaochun. Modification on
combustion system of opposed firing boiler to reduce
de-oxidation atmosphere at sidewalls[J]. Electric Power,
2014, 47(1): 91-95.

[14] F2Ek, IV, S5k, 5. JEXTHR G BE X R G e

530 MW HifiIHLZL AR 4 Ja% R, 2017, 46(3):
87-92.
LIANG Xuebin, SUN Jun, MENG Yi, et al. Application
of asymmetric high speed wall attached air system on
530 MW Russian-made units[J]. Thermal Power
Generation, 2017, 46(3): 87-92.

[15] ™, RIS A S0 X B i 4T M RE R AT 72

[D]. BB SRR, 2021: 38-42.
YAN Jie. Research on the effect of mixing Kaolin with
Zhundong coal on the operating performance of boilers
[D]. Wuhan: Huazhong University of Science and
Technology, 2021: 38-42.

(DUfESWHE R 2)




