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Practical research of Dananhu high sodium coal combustion in Hami mining

CHENG Youliang, SHI Hongbo,ZHANG Ning, SHI' Yajun

(MOE’s Key Laboratory of Condition Monitoring and Control for Power Plant Equipment ,North China Electric Power University , Baoding 071003, China)

Abstract ; In order to optimize the boiler operation coditionusing high sodium coal and.improve the safety and economy of boiler,as well as
reduce the slagging formation,a 660 MW supercritical unit was used to test the the adaptability of boiler to high sodium coal ,and the de-
sign features and operation characteristics of 600 MW class tower type boiler that the first time to use high sodium coal was analyzed. The
experiment was carried out to study the influence of separator baffle , the ratio,of-air to coal ,the SOFA ( separated over—fire air) ,excess air
coefficient , surrounding air, air distribution mode , deviated air, variable style of blending to related parameters and slagging studied. The op-
timal value was determined by considering the boiler efficiency,slagging,NO_ and other factors. Accordingly, experiments with a high pro-
portion of blending(75% ) Dananhu high sodium were conducted'to'show that there was less severe slagging.

Key words: high sodium coal ;660 MW unit;coal adaptability;operation optimization ; mix—burner
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2.1 WEENESH

TENLAL AT R, o e A B G b A I
IR AR A DXBE TR A G | b RIS P S R
T EIX 4 DS ECS W R S5 R DDA
P B RAEERRE T E, 1A 3 AR
A S RO BEZ I8/ T T 8% 73 Bl B S5 [X 4
i BB =y a9 2% iy RS )l N2 9 B DA i el 18
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Table 1 BMCR operating conditions and rated

operating conditions of the main parameters

ZFR BMCR BRL
S PEETRE/ (1 h) 2236 2170
it AR 2875 % 1/ MPa 25. 40 25.33
AR ZEVRIR B/ C 571 571
FHHGERRR/ (t-hh) 1832 1776
TEHERHE O 28735 )/ MPa 5.41 5.24
AR H 2875 71/ MPa 5.21 5.05
TSR O 28R IR/ C 340 336
TSR O ZERR I/ C 569 569
B D AOK IR/ C 293 291
BEER T 457K 1/ MPa 29. 40 29.11

T : BMCR 24 i K2 28 % it BRL 278 ALSTOM HOR 1918
Il S P TS A AN EOR DS BE T
K2 REWRME(KEEK) 5SS MEERRT
Table 2 Comparisen of Dananhu low sodium coal

and high sodium coal

Ao 5 H KA Kk
M./ % 24.2 27.2
M, /% 1270 16.45
A/ % 232 13.71
V! % 46.88  45.58
w(C,)/% 40.74  41.86
w (H,)/% 2.67 1.71
w (N, )/% 0.62 0.79
w (0,)/% 10.23 14. 15
w (S,,)/% 0.22 0.58
Qo (MJ - k™) 15.87  14.35
Quetpvar/ (MJ < kg™") 1476 13.37
HGI 56 145
DT/°C 1 160 1 090
ST/°C 1190 1100
HT/C 1210 1110
FT/C 1 240 1130
w (Si0,)/% 57.75 54. 80
w (AL O3) /% 21.38 8.78
w (Fey,05)/% 6.82 6.24
w (Ca0)/% 5.10 15. 18
w (Mg0) /% 1.78 4.58
w (Nay0)/% 1.51 4.34
w (K,0)/% 1.59 0.92
w (Ti0, )/ % 0.53 0. 64
w (S05)/% 2.60 3.60
w (MnO, ) /% 0. 060 0. 079

Kl 1(a) ~(c) NEBEMEHE] 660 MW HLLH
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Fig. 1 Comparison analysis of main,parameters of boiler
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Bk BT B A U A P B IE R IE AT,
LTS BORE , B 5E 43 T AR LE R
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Table 3 Slag block composition of No. 2 furnace %
BE& Sio, Al 0, Fe,0, Ca0 Na, O K,0 Tio, S0, MnO,
Kits 59. 50 19. 69 11.71 3.19 1.24 1.39 0.59 0.25 0. 069
KARIEIE K 57.75 21.38 6.82 5.10 1.51 1.59 0.53 2.60 0.06
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1)SOFA KU V) J2 80 2456

3 MEAIRERE 5% U RUZHOR B 7 660 MW S04 137 , 4

3.1 SOFA RiAERIE FHK R = BB (65% Kbt , HA KT IF R
T FREAI NO, BHERI, 58 b7 SR FH 4 G e KA e As RS 4 TR s, AR, T 3 2R
FiA B SOFA KU(4r BRI ) 110 IR 55 T35 4 3000 22 , 5 P S8R AR X A 1
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Table 4 Effect of SOFA reverse swirl layer on operating parameters

24 B e

SOFA3 30( %) 30 (X ) 30(Xf ) 30 (%)
- SOFA W/ % SOFA2 30(Xfuf) 30 (%) 30(Xfuf) 30 (%)
SOFALl 60 (Xt 60 (i) 60 (Xt ) 60( Y1)
SOFA3 60 (X i) 60 (X wir) 60 (S Yl) 60( [ Yl)
T SOFA XITF /% SOFA2 60 ( XiF ) 60( 5 4) 60( ;2 H) 60( ;2 1)
SOFA1 60 (Xfuft) 60( ) 60( 2 Y) 60( )
WA A D& (A/B) /% 1.9/4.5 2.8/3.7 3.3/3.5 3.8/2.9

NO, A pi/ (mg - m™) 205 195 201 209
CO 4 )i (A/B) /107° 1 300/106 515/155 267/185 195/255

BRI S E L) 0.31 0.25 0.17 0.22

B IER 0% % 92.91 92.97 93.03 93. 00

R5 SOFA REVIEHEERKEBHEN

Table 5 Effect of SOFA reverse swirl layer on flue gas temperature and steam temperature

gE| Eog SR 2 Ry 3R] 4 Ry
—it AR (A/B) (i 22) 1 062/990(72) 1 035/1,003(32) 1023/1 016(7) 1014/1 030(16)
S AR (A/B) (%) 976/891(85) 947,/899 (48) 928/915(13) 893/925(32)
THADEIE(A/B) (fR2) 818/767(51) 796/782(14) 791/788(3) 784/801(17)
TR AR (A/B) (TW2%) 701/655(46) 683/667(16) 676/672(4) 663/686(23)
—FA MR (A/B) (fW2) 541/522(19) 533/530(3) 530/536(6) 521/542(21)
FFRIRI(A/B) (i22) 565/557(8) 563/560(3) 561/561(0) 561/564(3)
IR (A/B) (i) 568/553(15) 565/558(7) 563/563(0) 560/565(5)
2)SOFA XTI E EHHR 56 %6 SOFA RFFBERHIZITSHAIMm
RIS R TR 7E 660 MW 11 faf F BA F KB Table 6 Effect of SOFA enable layer on operating
NI (65% K ) A Z R AT IF BE B AR parameters
A5, H SOFA R 3 2 R U)A6 &, Fo A4 Xt oh A P .
BB SOFA AU 24, LIS NO, £ SOFA3 0 0
SR RN RO 1 5 1 AR 6. I SOFA WIFJE/%  SOFA2 0 80
ZE FAl UL B SOFA XU R JZE 18 in, NO, SOFAIL 0 80 80
A R ARG, B P 8RR B et s ka3 i LK SOFA3 0 80 80 80
H Al AR AR AR e i i P K s 1T 1R LR L IR B SOFA RIFFE/%  SOFA2 80 80 0 %0
SRR PR AE— S TR P, JEHC R ORI ok R T
Vo RE S TRE U B R, T LR B BB R T LA FAURL(A/B) /% 26 29 30 3.2
4 2 SOFA WE A A HL, BUR B 0 $aieRas & H NO, NO, A it/ (mg - m™) 251 203 204 183
AT R AR R IE 200 mg/m® BIKF-, 24 NO, A= AR/ % 0.25 016 0.2 0.28
ik 3 5 B S TR RS S T LR SOFA KL, B IERI R % 92.94  93.06 93.01 92.90
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Table 7 Effect of oxygen at full load on operating

parameters
Wk pe S 5/ %
E 2
2.8 3.3 3.9
& IEHELRIR B/ C 132.0 131.6 128.7
HEMH AR/ % 5.55 5.63 5.80
FRMRIR IR/ %o 0.35 0.16 0.13
NO, A= pdE/ (mg + m™) 166 186 235
% RAHLHL G/ A 30.2 32.7 38.9
CO A )i /1076 418 155 46
BIEMY SR % 92.70 92.85 92.73
1350 - e 28%
1200 | -e-33%HE
1050 —— 39%EE
1% 900 F
g
750 F
600
450

E)?)dﬁ BEI DI)%' | Fj% :Ji :Ji ﬁﬁ%&
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2 fe  ENY ARENY N
Fig. 2 Effect of oxygen at full load on furnace temperature
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Fig. 3 Effect of surrounding air openness on the
temperature distribution in the furnace
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Table 8 Effects of air distribution mode on operating parameters

WH PR R A IEFA e K WiH SR ESE X
SOFA3/% 0 DID2 fi &KX/ % 15 15
SOFA2/% 0 DD Hi X % 15 20
SOFA1/% 0 CC H#Bh R/ % 25 25
SOFA3/% 100 90 C 28R/ % 35 30
SOFA2/% 100 90 C1C2 fEX/ % 20 35
SOFAL/% 100 90 BC HBIX % 25 30
SOFA3/% B EIEH/ % 30 30
SOFA2/% B1B2 1k & X/ % 20 35
SOFA1/% AB B/ % 25 50
SOFA3/% 100 90 A ZIEH/ % 35 30
SOFA2/% 100 90 ATA2 TR B X % 20 35
SOFA1/% 100 90 AA HBI X % 30 70

FF 5 BhX % 30 0 AN O 42 (A/B) /% 3.29/2.79 3.44/3.03

F 28/ % 25 30 NO, Az A3/ (g m™) 176 218
FIF2 f & X/ % 20 10 1& IEHEIREE/ C 130.5 129.8

EF B X/ % 20 15 HELRAAIR R/ % 5.76 5.65

E 28/ % 30 30 RBABERAR/ % 0.26 0.11
E1E2 i B X/ % 20 15 [BIESR YRR, % 92.8 93.03

DE fH I/ % 20 25 =i IR (A/B) /C 549/549 549/560

D Z1ER/ % 30 30 ZHHE R (A/B)/C 563/568 568/558

B4 R AN WEE SR
Fig. 4 Effect of air distribution mode on the temperature

distribution in the furnace
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AKEG W g 2 6 B A K AR A L 2
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Table 9 Effect of deviated air openness on operating

parameters

fWER NO, BRI/ =i AN ZEHAN AN —HAN
HHE/% (mg-m™) ME/C MHRC MEC WER/C
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Fig. 5 Variation trend of smoke temperature

during the blending test
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Fig. 6 Trend of smoke temperature during the blending test
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