% 48 B 5 T FRRXFFHR Vol. 48 No. 7
2025 % 7 A Journal of Chongqing University Jul. 2025

doi:10.11835/1.issn.1000-582X.2025.07.009
Sl A A5, W M5, oo e, 55 B I S0 1 I Ak DR AR 0 2 ARk Bk ) % A e Sk I 2 245 R o 0 L (D], TR R
K223, 2025,48(7): 94-103.

A& R I SO0 A i A B o T ARORE B ) B
B b 5k T 2 & P8 D 1%

B ORVEATLREA LA ORLEBM R ZV AT B FRRD,
GEH AER
(1. FFRBEEMA AN B ETEEZHT, RA6I1731;2. TRKRF AR5 H LS, TR 400044,
S.AFRALER AHAY RN ATRAS , W AT 643001)

E B 50 A6 A8 2R AL R (circulating fluidized bed, CFB)4% % 7& fik & % ¥ 3k 7] (main
fuel trip, MFT)#e 4% ¥ 3k 7] (boiler trip, BT) & 89 3) &S 4F £, £ Apros 5 A-F & L 5 T 660 MW #2 A2
e 48 BRI AL R 4R W 45 AR, 5 3] £ 100% BMCR(boiler maximum continuous rating).75% THA
(turbine heat acceptance) ## 50% THA T 5L F KB of 2 MFT /e BT #1730 S5 A . &R AW, &
50% THA T LT 48 ) ik X MFT 5 BT BiA K4 & Sk el T 54 4 25247 ,MFT . BT A 42 5 &
HHESHATEEN, AT BABRABKRARSBERARL D , k& EhP S %h, LB
AR R AT T AR A 4R MFT 5 BT,

KT A ARG T E IR AR AR WP 5 2 R FR B R ;48 0 Bk 9] 5 B A4 L

RE SRS TK227.7 XEkFRE A M E S :1000-582X(2025)07-094-10

Dynamic simulation of a ultra-supercritical circulating fluidized bed
boiler during main fuel trip and boiler trip
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Abstract: To investigate the dynamic characteristics of an ultra-supercritical circulating fluidized bed (CFB) boiler
during main fuel trip (MFT) and boiler trip (BT) events, a mathematical model of a 660MW ultra-supercritical
CFB boiler was established using the Apros simulation platform. The model dynamically simulates MFT and BT
scenarios under coal conbustion conditions at 100% BMCR (boiler maximum continuous rating), 75% THA

(turbine heat acceptance) and 50% THA operating loads. Numerical results show that under 50% THA operating
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conditions, the steam-water separator rapidly transitions from dry to wet operation following MFT and BT
activation and gradually returns to dry operation after system reset. These frequent dry-wet transitions increase
thermal stress on the steam-water separator, potentially reducing its service life and compromising equipment
safety. Therefore, triggering MFT and BT under low-load conditions should be avoided to ensure system
reliability.

Keywords: ultra-supercritical; circulating fluidized bed boiler; main fuel trip; boiler trip; dynamic simulation
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Fig. 1 Layout of circulating fluidized bed boiler
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Fig. 2 Schematic diagram of the "core-ring" flow structure in CFB

O

1E APROS {5 HAE Y v, CFB 7 Ji 9 47 B i 2 J7 180 0l 23 R 26 A 19 a5 B 0 AL 8 1 B0 - 387, 3%
] A FORYE P e JBE 0 A1 o A g JEG 0 5 A DKM 30 AR X, T8 3 i s

i=N
/

. Cyclone
i=N-1 (7 separator

Annulus Core

e
~
~ e g -
i=1
qm, fuel, in
Interface layer
qm, ash, out

High-density bed
B3 APROSH CFBH“#Zil 31" E
Fig.3 The "core-ring" model of CFB in APROS
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Fig. 4 Heat transfer model of CFB in APROS
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Fig. 5 Schematic diagram of the air-flu gas system
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Fig. 6 Schematic diagram of the superheated steam system
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®1 100% BMCR/75% THA/50% THA TR FRAFELER
Table 1 Steady state simulation results of 100% BMCR/75% THA/50% THA

100% BMCR 75% THA 50%THA
SR Bt JiERORES LiEROR A X i
A i B8 B 1 B WiE D EE
5 1% 1% # 1%
RN th 1902 1902 0.01 1254 1254 0.00 823.1 823.1 0.00
AR °C 605 604.3 -0.12 605.1 603.2 -0.31 605 607.1 0.35
FEFES MPa 293 29.3 0.00 24.2 242 0.00 15.6 15.6 0.00
HER R = th 1612 1612 0.00 1064 1064 0.00 698.8 698.8 0.00
KR PEOJES MPa  6.116 6.117 0.02 4.078 4.078 0.00 2.78 2.78 0.00
HHAFERMOKES  MPa 59 5.9 0.00 3.932 3.932 0.00 2.681 2.681 0.00
FHHRFRUERE °C 366.8 366.8 0.00 354.2 354.2 0.00 360.4 360.4 0.00
HHRZEFRMOWE  °Cc 623 624.4 0.22 623 622.2 -0.13 623 623.1 0.02
JREHE FE & th  294.1 295.6 0.51 210.6 208.8 -0.85 146.8 145.6  -0.82
IRV BE M T I °C 435 435.4 0.09 404 420.7 4.13 376 376.7 0.19
5 IR I °C 895 895.2 0.02 870 873.4 0.39 830 851.2 2.55
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Fig. 7 Distributions of temperature and solid density in the CFB furnace
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Fig. 8 Parameters of CFB boiler during the MFT process
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Fig.9 Parameters of CFB boiler during the BT process
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