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(A Study on the Automatic Start-up of a Drum-type
Boiler Using Fuzzy Logic)
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Abstract

Because of the complexity. nonlinearity and long-time delay of power plant, the start-up
operation of a fossil power plant is very difficult to automate. So the start-up operation is
always carried out by the skilled human operators, who utilize their knowledges and
experiences for the predesigned start-up schedules and procedures. In this paper. a fuzzy
logic controller is designed for the start-up operation of the power plant. And the
operators experiences are modeled in terms of fuzzy sets and variables. To validate the
controller, a drum-type boiler of the Seoul Power Plant is constructed via the signal flow
diagram. Using the model, the suggested automatic start-up operation is verified, and the
results are also presented.
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Drum Filling Line
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Fig. 1. Overall structure of drum-type boiler.

o Maximum Steam Evaporation @ 450
Ton/Hr.

o Steam Pressure : 126.6 Kg/cm®

o Steam Temperature : 540 €

A 34 437 Bdele 93 ¥ (balance
draft), 2kl ¢34 Au)E 235 vl 2e)geln] &
Ao e AR FegZ(BFP) 9 71yt &
< A®7](Economizer)oll4 Az} 7ldsl § =3go
2 Eo7bd B S5 3E B8 s )
(Evaporator)ell4l &3 719} E4A7) 5o =3
28 o7t pErle =AM RelEe] A
1747 (Primary S/H)YE Avt 2709 #e g v}y
o} Al 23td7] (Division Wall S/H)& Soizbc}t. 2
Mol 2tz WAT 2l REE 23
oA A 347 (Final S/H)E Ad #d7] &+
(S/H Outlet)& wa}2 F27)& 13} gojwle
2 Eoi7kthrt Al97) (Reheater) 2 Eol9} 7l =]of
Fu Mgt gHerlg A3 F &35 =5Eo] A
el 37 Fde] st £37](Forced Draft
Fan)el 9& 2adel daAlz Bo] goix 3129
darbzrt slo] R E Fosly Badele] 7 ¥
ol d& At F Fhel f2l EF7](Induced
Draft Fan)ell 28] <J52 wzx oA ) 8y
212 wAlAQl A Fxv 2% 19 A

(187)

MSYV : Master Stop Valve
S/H : Superheater

FCV : Flow Control Valve
BFP : Boiler Feed Pump
G : Generator
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Fig. 2. Procedure of start-up.
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Fig. 3. Boiler start-up control algorithm.
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Finst Main Steam Flow Rate
Bst Main Steam Pressure
P, : Throttle Pressure

Pyy : Drum Pressure

Tr : Drum Metal Temperature

L. Drum Level
F.pg : C.B.D Vavle Water Flow Rate

(c)

Etme: Drum Filling Valve Water Flow Rate
Fofp Boiler Feed Pump Water Flow Rate

a2l 5 =3 54 48 52

Fig. 5. Signal flow diagram of drum dynamics.
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