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Drum pressure control based on PID-type fuzzy neural network

in fossil-fired electric power station
CHEN Yan-qiao, WANG Yin-song, LIU Ji-zhen, ZENG De-liang
(Department of Power Engineering, North China Electric Power University, Hebei Baoding 071003 , China)

Abstract: In order to overcome the nonlinearization, time-variability and pure lag of fuel-dnun pressure control loop in the
power station, a PID-type fuzzy neural network with a self-regress nerve cell was proposed as the drum pressure controller in the
coordinate control system. The simulation research shows that the time-variability and random disturbance can be overcome by
the controller, which is easy to select the initial value and capable of self-leaming and thus considerably improves control

quality .
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2 PID R E M 4= 5 28 (PID-type

fuzzy neural network controller)
2.1 PID ZSHHE M 4 (FNN) f948 B (Structure
of PID-type FNN)
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w(t) = F(e(t),j’e(t)dt,e'(t)). (1)
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Y2 = X2 (7)

—_— ¥3=0.05(0. 13073 %3+ 100 ., + ( ¢./9-67.975)) .
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Fig.1 The structure of PID-type FNN
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Fig. 2 The structure of PID-type fuzzy controller
2.2 FNN B9% S ¥ % (Leamning Arithmetic of FNN)
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3 MNBHBETHAMEFEBEERSH (De-
scription and analysis of mathematical model
of fossil-fired power unit)
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% = - 0.0018u,x}® + 0.9u; - 0.15u,, (3)
%y = (0.073u; - 0.016) x7® - 0.1x,, (4)
%3 = [141us — (1.1uy; — 0.19)x,1/185, (5)
Y1 = %1, (6)
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x) = 108, xJ = 66.65, x3 = 428, (9)

uf =0.34, ud =0.69, ud = 0.436. (10)
FHN A uy, uy, us BERBFEHEMBH T -

% < 0.007/s, 0.0 < u; < 1.0, (11)
dU2

-1.0 < TS 0.1/s, 0.0 < up << 1.0, (12)

dU3

&= 0.05/s, 0.0 << u; < 1.0. (13)
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control system for fossil-fired power unit)

Bt iR E R R ENSWINE 3 iR 1K
=, FNNC 7 FNN #3148, FC Jy PI 2SRRI 4128 .
Py, Po SrAIRBE I FES EIE, N, No 535109 %h
RMNFEM, H, Hy 535 KL R

FRYEXT K r v B ST O BOE R R B S, X F
K - K AL B2 BB, SR A HLES PID #35
X T ERIT-ThZREH ERE, KA RC, AR
T3 i W L 5 S5 5 XA - 104 PR 7 48 0 I B, SR A
HUTE TR FNNC, 1| FNNC 5 M8 H . 91HR S K
FIFELR B % > BE F7 3R SR [ B A R FE KR4 |
SR BT AR VR IR B RO BE VL PE 25X s R B E
FNNCEES R MEIZRE, T EH S35
RRAL , T T LATHER th FohRE A B 284k, S E
SRR Y F BE L T I0 X R - 5 o 1) 4



http://www.cqvip.com

PREBTS  ET PID BEVBONI A L P28 0 A BB 35 IR AL 1 629

38
il SR T R R
w |t
i N
il
B H

A3 saiashiseR
Fig. 3 The control system of power unit
5 {HEBFR (Simulation)
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FNNC # 91 {E 8 R

Kii=1, K;p = 1, Kr3 = 0.04, K;y = 0.05.
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K¢y = 0.01, K;2 = 0.05, K;3 = 0.01, Ky = O.
PID #=Hl 23S BORE N
K, =2.8, K; =0.03, K4 = 0.
£33 22 3 ) FNNC 39280 N
Ks3 = 0.1219, K¢, = 0.0431.
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Table 1 The width setting of the membership degree
function after multi-leamning

NB NM NS Z0 PS PM PB
b(i) 0.8000 0.4000 0.2001 0.1000 0.1999 0.4000 0.8000
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Fig. 4 The response curves of drum pressure
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6 4512 (Conclusion)
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