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Abstract ; In order to realize the efficient and clean combustion of Fujian anthracite ,the design characteristics of the first domestic 145 t/h
high—temperature and ultra—high pressure CFB boiler burning Fujian anthracite are analyzed and refined , which are the combination of tra-
ditional measures such as high combustion temperature, blast furnace height, low flue gas flow rate and advanced equipments such as
steam cooled high—temperature cyclone separator, platen superheater arranged on the upper part of furnace. The operation test of the influ-
ence of coal particle size and secondary air rate on the combustion efficiency and boiler load was carried out,and improvement suggestions
was put forward. The results show that the combustible content of fly ash carbon is reduced from 12%-15% to 8%—10% by increasing the
screen size of screening machine and decreasing hammer head gap of crusher to optimize coal particle size. It is found that there is the best
secondary air rate( the test result is 0.45-0.50) , which makes boiler load smooth and combustion efficiency high. The optimization im-
provement of reducing the width of the flue at the inlet of the separator and the recycle combustion of the fly ash of the dust collector
was carried out,which improved the boiler load capacity,and the boiler efficiency operation increased by about 1%. It is suggested to short-
en the length of the central cylinder,the inner diameter of the central cylinder and the inner diameter of the return riser to improve the sep-
aration efficiency. More than five years of operation practice has proved that the design is successful. The annual average operation time

is more than 7 550 h,and the annual average load rate reaches 95.35%. The third party test shows that the average thermal efficiency of
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the boiler under the load of 151 t/h is 90.57% ,which provides solid practical evidence for the construction of small capacity and high pa-

rameter units.

Key words: CFB boiler; Fujian anthracite ; steam cooled high—temperature cyclone separator;separation efficiency ;flue gas flow rate
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Table 1 Compositional analysis of coal

L5347/ % TCR I/ % TR/ C Qi
R HGI
M, A Vi My FCy Caa Hyy O Nug Sad DT ST HT FT (MJ-kg™)
Wit R 12.40 29.27  3.23 1.83  65.67 64.43 1.83 1.42 0.96 0.26 1130 1223 1307 1364 19.58 81
B 8.60 21.93 237 1.29 7441 7234 095 1.50 1.21 078 1092 1162 1202 1254  24.27 80
R2 BEHBRREES T
Table 2 Particle characteristic analysis of coal
e £ Tt 5380 %
FiFE/mm — - T - e
S HECRIERETT ) AN (BGETT) AWBE (UGS
<0.20 8.50 14.95 7.16
0.20~0.90 20.02 27.16 19.25
0.90~2.00 9.61 16.08 27.92
2.0~5.0 12.67 15.78 26.36
5.0~10.0 17.07 17.72 14.78
=10.0 32.13 8.31 4.53
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Table 3 Main design parameters of boiler

i H B R ligzResil

BEFE KR BECR/(1-h) 145 145
IR RELZE K 7 BMCR/ (L - h™") 160 160
BT TAE I J1/MPa 14.9 14.9

1 #ZEIAE T/ MPa 13.7 13.7

A EEIIREE/C 540 540
B/ (km? - b7 146.3 131.4
AR/ (km® - h™h) 154.2 136.6
A TREL 1.25 1.25
FREHZREE/ C 930 950

S B etk CURIR ¢ 910 940
SrE R TR C 862 892
ol AR R IR °C 848 876
el AR AR C 681.8 683.6
R #s Hh AR L °C 555.3 547.3
B IS TR °C 293.6 280.6

23 P TR C 130 128

AR/ C 30 30
PR/ C 210 210
LK/ C 230 230
JRBLEFER/(L- h7h) 22.15 17.76
KIKE/(t-hTh) 4.79 3.61
JEHHE/ (1 h7h) 2.25 1.70
BB HSER % 90.4 90.4
P AR T A/ (KW - m™2) 2 889 2 889

PEEBIAGART/ (KW - m™) 85 85
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Fig.2  Structure diagram of steam cooled high—temperature
cyclone separator
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Fig.3 Relationship between particle size and velocity
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Fig.4 Relationship between secondary air rate and boiler

evaporation as well as fly ash combustible content
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Fig.5 Particle characteristics analysis of return ash in return riser
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Fig.7 Schematic diagram of fly ash recycling combustion transformation system
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(BRI, O P 20~ 25 d FATREE )
K GEL B AT i 5 000 h, 4E X AT IR N
95.8% , HAKIW. 2 4,
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Table 4 Statistics of boiler operation

- Sy DIV S L7 P RNE
h (t-h™) %
2015 7575 122.1 88.26 95.6
2016 6 987 134.1 88.73 94.9
2017 7 622 136.0 89.52 96.2
2018 7 594 148.3 90.39 95.8
2019 7985 150.7 92.08 96.3
Ty 7553 138.2 89.80 95.8

2) A far P TR RE AT, IR T 2015—2019 AF4AF
SERIAAT N 138.2 /h AESEI AT 3N 95.3% ; e K
HELEZR R IR 172 vh, KA AT 7E 55 vh 247, BE
RS PRIRSHUE R &4 FE ELLE1T,

3) W AROR R L I 2015—2018 R4
PIRESER Ny 89.23% (([H 2019 AF4B B8 b A 10 45 171 A
geit) , HiZ AR5t Lk AR & TC MR 75 v/h CFB
S R 5% L b RS TR T R A B
T TCHRAERT 151 v/h G far B A0 -2 B8Ry
90.57% (35, T.0L 1.2 JikE: 2 ¥k, #1°4 95%BMCR
T TOL) , TR ITHE 90.4%

4 BUBEIN
4.1 HBERREF

A LS AL 6 T, el J5 BDRE K o 125 um 9t
LTS R 40.30% (A 48 BR 2R iF ROk =
125 wm JOA7 5 4350 66.55% , At HEBUCR L
DL Bl A it - QO B e K43 25 2 2F 11 00 38 98 B I
624 mm 4508 K 593 mm, 43 5w Y ) E OAR
28.1 m/s #2515 29.5 m/s, #1H =125 um PR E
BOR, @ [ B HEFE 0 oL TR AR E Bl
0.4~0.6 fi5 7 i, B RCRRCK B R,

R5 RIPERENIKSE

Table 5 Boiler performance test parameters

SyE| TH1 T2
B R/ (L-h) 150.5 151.5
T GRIRIR L/ C 526.6 528.0
T HZEIRIE S/ MPa 12.70 12.67
oKHE/ (L h™h) 156.0 158.5
Z5KIREE/C 226.9 227.0
457K £ 71/ MPa 15.25 15.27
IS5 A % 6.14 6.45
HeA i 2 SREL 1.41 1.44
HEMH IR/ °C 139.2 141.2
—WRHLA D= SR/ C 15.8 21.1
Wit 68 : 32 68 : 32
PR i % 0.80 0.94
CIRTIRY R % 7.22 6.86
HEHB R ¢,/ % 6.10 6.82
ARSI R TE 2 IRBERIR 95/ % 0.05 0.05
AR T8 R IR 0,/ % 2.31 2.51
B R 5/ % 0.18 0.18
DR ) PRI g6/ % 0.31 0.35
WP PRCE 0/ % 91.05 90.09

FECKE L AR AR EE FE AN 0.8 £k 0.45~0.55
OIS AR EE N 4 312 mm 45 B H 2 426 ~
2 965 mm , ] /D R AT I K HR R A B RUOR
WKz, @ B> R, hoEMERS
Ay B PRTER B AR 2 Ll 0.45 BFT) ) 8 B RN S0 S
R, B B R R iR . DA PO B P BE
w— 22 100 mm Y ] SR 8 o0 BN AR
1 980 mm 4E/NA 1 780 mm , U8 /)N 37 388 DX ek, 448 i
SRS BAOR . @ #CK DB T A AR R
720 mm ZEFE] 600 mm 22 A7, 76 AH ) 5 2 RURE
ST RIS R S o IRk, BB PR UG 25
PURHITRIR [l i ORI BB
4.2 HREEMRL

FELRIEAR BT AT R T T Ak A Xk & Fnga /b
BB 7, BMCR T30 T A3 KUK B IR JZ2 4 4B
M 13.3 kPa [#3 8 kPa ZoA7, A5 KU Pkl o3 A
FINELEE A T 5] RO 2 ek B2 25 R 5 8 XU
FEFIM 13.5 kPa 247 5 5] 7~ 9 kPa, — I XUE A
16 kPa ZEA7 43 9~ 11 kPa, PR — IR XALHLEE

5 & &

1) DA 35 i v R e s A Tt T SR S TC I
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ik 4 4 H# K

%27 %

HX145/13.7- [ 1 B3 & & CFB 5 {5 4804
WEARTCIA S CFB B b 0 i 22 56, 72 & 1+ iy
TR R AR B AR AR R, R
BT BEACE 99.5% HY IRV 20 m IRE XL B 4 b
i L R Y 11 Ak A IR AR TR

2) 38 S PE R A AL RS N AR AL e Sk
[ B A A b Bk A%, COR TR & 2 M 129% ~
15%F%AKE] 8% ~10% , #4725 <ot 5 RBOFEA AR
Ap I R — | R RO IR, R BB
TURAGRIRE N S P 28 & R SRR A JE N B HL
Rkt RO AT R B R O ) R, R
WIAFTE e A ) R R (ARG I 45 - 0.45 ~
0.50) , i b B far P AR MR

3) W TE A3 15 i A0 11 AR T TR B T O A R A
25 mm 4NN E] 115 mm, 4355 5 U [ 3 00 3
24.5 m/s HEF] 28.1 m/s, 15 TRAKRT 150 pm
TORE ) 73 BRI B AR ARSI R A AR I ROKGR A
JiE PR FMIRE KT W e R B S 4
25 1%,

4) ST R 4 08 43 15 e o ORI 58 | 4 4
R i/ fE AR i s RDRE S A N AR SR
HERS G LB s R AR R T 125 m ORL G 43 BS 200K
FEUE A A XU Rk 20 RUIE BE g, B — U AUBL R
FE R B EEROR

5)5 4 Zis i1 BRUE B ik i A B, 2015—
2019 FFARF-Hia T [T 7 550 h ARF-35 67 ff R
ik 95.3% K iELLIZ AT 5 000 h, 151 v/h i faf
TIPS BRI 90.57% , 1 T A 90.4%
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