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Simulation of synchronous excitation controller based on fuzzy self-regulation PID control
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(1.School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China;
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Abstract: With generator unit capacity and the scale of transmission-line system of electric power becoming larger and larger,
higher and higher standard demands are made on reliability and dynamic quality of excitation control for generating set and electric
power system. Being confronted with more and more difficult in control process, and without exact mathematic model, the traditional
and general PID control, which is based upori exact mathematic model, is no longer satisfying the demands of the dynamic and static
quality. In order to overcome this deficiency, a kind of fuzzy self-regulating PID excitation control is designed. The simulation
research between general PID and fuzzy self-regulation PID is carried out by using MATLAB SIMULINK, and the performance of
them with adding the disturbance are analyzed. The result shows that the fuzzy self-regulatlon PID has the obvious advantage in
dynamic and anti-disturbance aspects.

Key words: synchronous generator; fuzzy control; = excitation control; self-regulation PID

R, T™M76 CERFRREE: A XERS:  1674-3415(2009)09-0089-04

0 3= k(@) GOMBRAENTFERHNHFEEL, F
= MRS ARAEREN: AXHEESTTEM
MARKEFE D R EI#HEHNEEBRE PID #£%2% 588 B 5% PID 26188 800t B R 5
B BRI A MU TSRS £ Simulink BEBRFER, %Flﬁﬁ‘TWB‘%‘MﬁJ‘E
fe; RELEXIMATHEEMRSREREENEH L
ThEMITIRE, T E T H M PID MIIRET: 2 BRR A e - sl
REENANER, kR, x| o r D EEER E )
s R ERE (1) L R ARG ECE R A LIRS
(2) LB R i T Ak AL B A T S I I HERA I S (3)
AR RS R AR Y
BB H RECDR - B RBH RS, ©
DARORA R | *ﬁﬁﬂiﬁ'%— X SRR R E 5
FIRLNHERE G Zemt, SRAVHENIEHIE AR R — .
MERRBEENAFSHHIRFEHREET 1 ##1 PID $2I FUBIER
R B A% PID it RaE B A EE LR T L Fig.1 Block diagram of conventional PID control




-90 - CHKAEPE NN

WA 1 HEERIERA N

Uup= er(t) + KI_[;e(t)dt+Kdg—3(t—t) JATRES

&K Kps Ki ~ Ko SECREE
1.1 RS EBFREL
E2P R BYLFME SR RIEE TN, HE
HR R A RIS SRR, [F2P R B EE
R BAT AR Ak — B S T
Ko
14T, s

Hep: K, RERBIEKRS, T' RaHrHE
SR, ARG R BN IE .
1.2 BEMEFNELE B TiEiRR i
AR LR THNERERS. BRIEHE
B RME LR R A K. H RS R E
B, TR BRI RE AR . HE R —&
ALARER EAIRIER . Bk, WEHERPITH LR
REOTH T AERR:
U, K
G, (s)= =—=
U, ( ) 1+T,;s
HipUa FRAUELBERETHHEES, Us Bx
Pk, K, RBELE RS, T, RRUER
BK R B[R] 3 4
1.3 BBMAERTRINKR S TAIBEE
K,
G (s)_l Ts
Hep: K, AR LB, T, ABORHAT
Bt &

RAERIFFNTIFES

G, (s)=

logssn[ ™ :

Measure

2 £F M PID EIS A R A Bh Bl {5 BAE E

Fig.2 Simulation of synchronous generator excitation control

based on conventional PID
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Fig.3 Principle of fuzzy control system
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Fig. 4 Schematic diagram of fuzzy control system
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Fig.9 Simulation of synchronous generator excitation control
based on fuzzy PID
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Fig.10 The simulation diagram of conventional PID and fuzzy
self-regulation PID control
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