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ABSTRACT: To promote the implementation of the “double
carbon” policy and to manage the high volatility of new
energy, the current requirements for deep peak shaving of
thermal power units are getting higher and higher. Circulating
fluidized bed (CFB) boiler units have inherent advantages
under low load operation conditions. However, the ultra-low
load operation below 20% still faces many difficulties, such
as the stability of the fluidization in the furnace, the emission
of nitrogen oxides, and the safety issues caused by local over-
temperature in the furnace. This paper took the application of
deep peaking technology of a 330 MW CFB boiler as an

example and introduced the modification of the unit
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components, such as the coal conveying screening and
crushing system, throttling rings of wind caps and lower
secondary air pipes, etc. With the application of flue gas
recirculation and other technologies, an 18% ultra-low load
operation was successfully realized on this CFB boiler, and
the NO, emission was also well controlled. The key points
and difficulties of the ultra-low load operating technology of
CFB unit were summarized. The potential problems caused
by deep peaking operation were analyzed, and corresponding
measures were proposed. The results of this study have an

important engineering reference value.

KEY WORDS: coal-fired power unit; circulating fluidized
bed (CFB) boiler; deep peak shaving; ultra-low emission; flue

gas recirculation
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Tab.1 Design parameters of 330 MW CFB boiler

B EE S B gy S ) T T U
T HZEIR IR /(Vh) 1177
It #IEIR R F1/MPa 17.5
o HFEIRIRSE/C 541
TR & /(t/h) 979.6
TRV T 3/ MPa 4.12(3.94)
PRV () IR/ C 341(541)
25 KR B2/ C 279.6

AR, A5 NZK330-16.67/538/538. 1+
Hh s LR FH A DB 45 46, G LR FH XU S 17
it RECHLAA 7TRAEREMIR, 1. 2. 394
R MBEEE 3 6 R A 4 iRt 45 R
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I3 ikes 3 G MARES, 1 5 SAhiRaE A ik He
RARGHIR. 3. 4. SZaRA AP IREL; 6. 7
LAV AR ESL. 57K RAMA 2 15 50% 5 &
M5 257K 9%

R GER AT E — i — T 2. 4i0
K H e R 20 0% (3E BE KL AR 30 mm, 0 4 R
1£<12 mm), ZHREHLR AT 38 2 i AR LR
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13.8 MJ/kg.
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(20% ¥ R), 2 K5 BR ER KRR G K 5% /oA 1)
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Fig. 1 Retrofitted coal crusher system
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Tab.2 Performance comparison of coal crusher system

before and after transformation

ARG
251
>I13mm 10~13mm 3~10 mm <3 mm
CUCHE I o /% 2.45 9.45 25.82 62.73
AU JE R o /% 0.21 1.55 27.20 71.04

3) BATHR . BRI, R
95 R 22 3 B FE N P AR B B AR, 7E CFB 3 b
C—dE T PR RPTR, BRI T REAN KRN
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3.2 XETE
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380 000 m’/h) 147 KA FH 7724 4 622 Pa, itidh f5 %
IR ) R YR R 245 °C, AU 380 000 m*/h)
A XM BH 7724 6 280 Pa, A7 XUBH 7132 T 1 658 Pa.
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IR — WAL R IE AT 00 R YR 78 2 A=,
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Fig. 2 Retrofited lower secondary air pipe
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Fig.3 Process flow of flue gas recirculation system
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Tab.3 Coal characteristic of deep peak shaving of the

unit under 18% load

4.1

0 151 NS JEHE T

WAL 3 A e I 53 B % 32.56 41.66 28.79
WL R 0 % 1.78 227 1.58

W B S B 0 % 6.55 8.32 5.81
IS U 0 % 0.38 0.49 0.34
WA BT A 43 0 % 0.40 0.46 0.38
WCBHE K 23 5T 853 20 % 26.30 14.00 31.40
W B 53 50 B % 32.02 32.80 31.70
B R 53 I i 5 B0 % 35.70 35.81 35.66
B ZEARAL R P /(MI /kg) 11.30 15.39 9.60

T N R 29.3% 1Y SRR 70.7% IR R 20 A

4.2 HUHARERETR TREZEITSH

202247 H26 H, HLAHIEAT T 18% fifar F ik
[ERgEE TR, RS k4. Wgk4rh
FTCAUE H, TE 18% B FAr T, 4 e I 5 e AR e
700 “CHida. N> B & I i S KV #E & T DLAHEN
i B 4y 25 2N T NO, KR BEAS 175 T 50 mg/m?
¥

Tab.4 Operation parameters at 18% load of the unit

¥ i B
12:00—13:00 13:00—14:00 14:00—15:00 15:00—16:00 16:00—17:00
LA g /MW 58 60 58 58 60
SRR/ (Vh) 14 15 15 15 15
FEIEIEYE B /(tU/h) 39 37 37 37 32
B E/C 27 28 27 28 28
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12:00—13:00 13:00—14:00 14:00—15:00 15:00—16:00 16:00—17:00
4 F/kPa 6.8 6.1 5.6 5.9 6.3
YK ER/(t/h) 170 172 165 165 171
KIS/ C 192 192 190 190 192
FIRIR R/ (t/h) 190 193 188 188 196
TR/ C 517 520 518 518 519
TR EE/C 497 492 491 489 489
— WAHLH 1 RE /kPa 11.47 11.84 12.02 12.13 11.91
JAE RUE/kPa 10.51 10.84 1.1 .21 10.93
SR £ /kPa 8.55 8.81 9.20 9.33 8.98
Pl O g /Pa -34 =55 -45 -52 -66
Bt b B 22 T /kPa 0.27 0.30 0.24 0.23 0.25
JRE/(x10° m/h) 293 299 292 291 297
YR A/ 10° m¥/h) 258 265 256 256 262
— A /(% 10° m/h) 221 227 218 218 225
A MRS FERE/(x10° m/h) 59 59 59 59 60
B S B IE R /(< 10° m/h) 62 62 62 62 62
T UAE/(x10° m/h) 20 18 21 20 19
TR A — U AR C 91 89 90 91 91
TR — U R/ C 180 175 175 176 177
P UG R/ C 30 31 31 31 31
ZE TS U PR C 248 246 250 251 254
IR LB B0 % 1.23 0.94 1.41 1.16 1.34
FIRBLH 1 AR 7 5% 5.04 4.95 5.33 5.15 5.27
JEHH S SO, BB 2 /(mg/m?) 391 425 472 619 695
SRR/ (m/h) 0 0.1 0 0 0
HHHANO, IR (mg/m’) 44.0 38.8 413 40.7 432
AREHSEML I J1/kPa 5 5 5 5 5
B iRl BT 71 /kPa 3 4 3 3 3
CiRRHEHL I 71/kPa 4 4 4 4 4
TR/ C 706 701 694 688 691
SR IR/ C 607 606 600 599 600
2= Tl N UG/ C 220 222 223 222 224
S H PR C 143 144 145 145 146
IRV IDNEF A 134 133 134 134 135
51RMLH PRI/ C 139 139 140 140 140
51 RHLA O JE 1 /kPa -0.623 -0.679 -0.666 -0.648 -0.688
5] AL K #1/kPa 0.135 0.132 0.146 0.156 0.152
T AR I K B /(t/h) 20 21 20 20 23
T HAES IR B /(t/h) 0 0 0 0 0
TRAEIRIR /K S B /(Vh) 0 0 0 0 0
FE AR I BTT BE/% 95 95 95 95 95
TR AR ST % 5 5 5 5 5
KRS R T 5250 50 % 5.4
RV SRR 55350/ % 4.19

R A B R AR LT
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Fig. 4 Retrofitted combined box tube connectors
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