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A Circulating Fluidized Bed Boiler Control

Kim Eung-Seok, Lee Chan-Ju
Korea Electric Power Research Institute

Abstract - One of the major concerns of our
time is the need to use energy economically
and rationally while at the same time.
protecting the environment. Circulating
Fluidized Bed(CFB) Boilers represent a proven,
very attractive clean coal technology. with the
added advantage of an unusual fuel flexibility.
CFB boiler is the best available compromise
between cost and environment for fossil fuel
power plant. This paper briefly describes CFB
process and 200MW CFB boiler for Tonghae
power plant. Also, discussed are differences
between the control process of fluidized bed and
conventional boilers, and applied control
process for Tonghae power plant.
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gte d4AXe7]1€ (Precombustion), #53 94 =
£ A NOx 9471+ 22 39 d4714(Advanced
Combustion), A% A4 F w&7t2e FHE ol4ts)
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2.1 Fluidization
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2.1.1 Circulating Fluidized Bed(CFB) Boiler

FE3 92 RYde A X4 2dd o B
¢4 (AFBC)3 744 (PFBC)e2 F¥HO, oj&L
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A9} ¢824 (Circulating Bed)2d# 2 FEHA
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2.2 Control in CFB Boiler
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combustion A°l, emissions Ao}, low load

operation stability, ®3#lo], furnace 2=Ao &
9 B 7%& PYsiy] Mt 1 3& A AL
AZl F432Y CFB Byele Mzxolr),

a8 3. S8lis3 CFB Boiler Flow Diagram

2.2.1 Air-Flow Control

FEZ Bddle daAole WA airyt 58 B
A (fluidization process) AAE a8l AlgATHE. A
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Aoy FolmBB excess airy plant® 3 W
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2 AAHo B air AAFEE F7 ZFHE
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2.2.2 Steam Temperature Control
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2.2.3 Furnace Temperature Control

AEAQ CFB 2Y#l2l furnacer B Rd#gde
g2 ¢ 850CoA T8l A4 2xE ofdsl T2
ol & 800-900C Bl HAHolek g},
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(=850C)8 YAsA fAsted At &, H3t d%
Al a8 F%(Boiler demand)® FF%(Fuel
feed rate)o] ¥AHeoz EBdF¥e] Hol xulgxs
swing@42 7}d 2549 furnace temp A}FEE ol
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Solidsel AEBole F71x WP ded e
Aol 2o 28E seal potd overflow pipeE E3
AePste Wyeln, o+ WP L superheater &
reheater 254018t slA MR R ash disch. v/vE $§
8 FBHES Eulste AZE ol&& whel} (29 7.
A2} FBHEE #3sle Z%ole W% evaporator,
superheat, reheat surfaceE°l solids® #¥ B
oro]l 48 F437] "o seal potd overflow pipe
£ B9 golids?) £E8) v ok 28 B8 furnace &
TE 5 Az AsfdE vEd AT Aok
£ Zoid.
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Zd3e o8 5% 2939 solids Me 8B
olalist7] Al solidsd £4 $92 seal potdl
492 E ¢goloktt $rt. Seal pote 2¥ 69 big #
o] overflow pipe, Ale]Z89 standpipe, bubbling
fluidized bed® FAHc}. £z ¢elx Seal pot 8%
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2.2.4 Furnace 4P Control

Furnace aAlolE d48 #8499 solid 448
ARBFEOR FA8R solidy A7l £WME IAEA
a7 e 2308 wu 2 ZRE bed material
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ash Nlagog BT e YREL fluidizing air

o da =g A

AdaZo bed inventoryZt F718tH  Z(bed) el
Z7)8l] seal potBHEY solids A&¢H-§ Wi
2 Aol 89 9yS ¥ B oy nE2x R
CEEX o) W By AL&E VHAE FE Uk

Furnace DItf. PR,

mma
13{x)
f
782 —————
¥ -
'
706,000

100,000} 400,000

]
18¢i000 995,000
STM ELOWIKg/H1)

BLR LOAD ey b4 &

Kig

*
166 12(x}
L]
L1\ [0\ B
Aeh Disch. VIV

718 8. Furnace 4P MO ZEXH
3. Z B

2 aodMe ¢8 §53F 248 AeiAasle B4
2 3y iz Sz d4Ed d4% o8 &%
2 B8 AoFZd d&} nFIRAYG. &F FFF B
A Aol oM HF F8% e dhzde 4E
T AALTH Z2(Bed) 2= FAE 93 A Ae
234 gk, ayzz, ¢FAAd AeHE A 3
(Bed)ts AR 7 48t HYAAE /A
=& gazel Ritgd(bed inventory)® ZHdle A
o] Z g3t}

(& 228

{1} Prabir Basu & Scott A. Fraser, ‘Circulating
Fluidized Bed Boilers’, BH, st edition. pp.20-53,
112-122, 1991

{2) Richard S. Skowyra & Michael C. Tanca,
"Circulating Bed Steam  Generator Exoerience
Overview”, ABB Combustion Engineering Systems -
(3} BAAE, "§%34%7, darie ask, dg€d7d,
pp.65-78, 1997

{4 J.R. Howard, “Fluidized Beds Combustion and
Applications”. Applied Science Publishers, 1st
edition, pp.42-52, 1983

{8) P. Lucat & J-X. Morin & E. Guilleux,
"Development of very large CFB boilers for Power
stations”, Stein Industrie, pp.1-7 )

{6} David Lindsley, "Boiler Control System”, Mcgraw
Hill, International edition, pp.73-78, 96-102, 1992

-724~



