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Abstract: Circulating fluidized bed (CFB) boilers are characterized by high thermal inertia and strong heat
storage capacity, enabling banked fire and near-zero output peak shaving. However, there is limited experimental
research on banked fire and peak regulation in large-scale CFB units, with a lack of studies on key parameter
variations and control strategies during this process. In this study, a banked fire and peak regulation test was
conducted on a supercritical 350 MW CFB boiler to investigate the evolution of critical parameters during
shutdown and propose optimization strategies for boiler feedwater flow rate and integrated turbine valve position
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control. These optimizations aim to maximize the peak shaving duration while ensuring operational safety.
Experimental results demonstrate that the optimized supercritical CFB unit achieved 85 minutes of shutdown peak
regulation with a load of 5~8 MW. Throughout the test, the boiler maintained dry operation, while the main and
reheat steam temperatures decreased from 566.0 C and 553.0 ‘C to 482.0 ‘C and 472.0 °C, with average
cooling rates of 0.99 ‘C/min and 0.95 ‘C/min, respectively. The average bed temperature declined from 875.8 C
to 730.9 C at a rate of 1.70 ‘C/min. During the test, the maximum exhaust temperature of the high-pressure
cylinder reached 380.0 °C, with the steam temperature at the regulating stage exceeding that of the cylinder inner
wall. The wall temperature deviation at the outlet of the boiler water-cooled walls and mid-partition walls
gradually decreased, peaking at 97.5 °C. These findings confirm the feasibility of hour-level shutdown peak
regulation in supercritical CFB units and provide a reference for engineering applications of similar units.

Key words: supercritical; circulating fluidized bed boiler; banked fire and peak regulation; dry operation; bed
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Tab.1 Main parameters of the boiler

i H BMCR % THA T

I R R (EhT) 1230.0 11713
I #AZEIR R J3/MPa 25.31 25.31
W RZERIREIC 571 571
FRFERIR/(thY) 990.215 943.057
TG O 28R /1/MPa 5.707 5.426
A 2R R 7I/MPa 5.411 5.144
A O ZRIRIEIC 353 347
A O ZRIEEIC 569 569

25 KRB C 297 293

B JP LT RRHRR 1 A AR s B Pl A R AR Ry
PEUNER 2 fron . Badp £ BRSNS 3 fos.

% 2 I AR S I
Tab.2 Quality parameters of the tested fuels

TH i sgil I
27K 5 War(M)/% 6.70 8.10
L R wa(A)% 52.21 50.94
% TARTIIENE K S Waar( V)% 20.98 22.78
Wz 38 5 [ 5 Bk War(FC)/% 26.36 30.72
W EIHERK war(C)/% 32.14 32.10
i EIHFEA war(H)/% 2.05 1.89
2 g 2 war(N)/% 0.63 0.52
v WL HE AR Wear(S)/% 1.25 153
B g 2 FE 5 war(0)/% 5.02 4.92
A R/ (kD kg ) 12 360 11 170
"3 WMIPEERST
Tab.3 Main sizes of the boiler
TiH Hfl
R (N K—A HEFE 0% K—G A0 /mm 55 900
B ve R (N BL HEf: & B HiA: ) /mm 47 600
KRR (ReEibrmE) /mm 81100
5 fi P /mm 31020
S5 fi R FE fmm 9810
SR I i IE IR FE/mm 4655
JEFR I 5 M TE IR FE/mm 4655
JEHB U H 5 I B8 FE/mm 17 715
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Fig.1 Schematic diagram of the boiler start-up system
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00:00 00:30 01:00 01:26
Fr B 1 420.50 375.40 371.10 367.40
Fr R BRI 9 38170 41550 428.20 416.80
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Fe KRR 34 462.90  432.10 421.00 416.50
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FikEEER 9 37350  403.80 418.80 408.70
FikEEER 18 378.60 416.50 424.80 404.90
TihiRER 34 46320  430.50 419.20 414.10
R R EEE 1 382.87 390.78 406.61 401.91
PR BRI 3 376.78 402.70 426.53 418.97
B R EE IR 5 377.69 420.10 433.27 419.53
PR R 7 393.99 401.24 416.45 409.08
T RR R 9 378.42 425,55 437.45 41557
rhm S AR 11 400.26 399.31 413.59 406.19
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o f SRR 15 393.87 431.56 442.39 424.05
RS R 17 386.80 390.15 407.49 404.91
o b SRR 19 380.88 417.74 438.47 426.68
I ON(P= 89.70 56.70 57.10 49.40
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