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The Application and Analysis of Fuzzy-PID Control
In Power System
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Abstract: This paper briefly analyzed the principle of compensation action and control of Var Compensator, and
introduced fuzzy control to PID control system. It possesses not only the flexibility of fuzzy control, good
adaptability and quickness, but also high accuracy of PID control system. The simulation test verified that the
method can significantly speed up the pace of voltage regulation, and speed up the process of voltage stability of
the system.

Key words: Var Compensator, fuzzy control, voltage regulator, power system stability

RREH R N RGP A ST

RER, Bz
CEBULPERL AR, WRF Tl 467001)
pdszdg@qg.com
W W T AT AMER R B, Ao BT N BITE DA PID IR S, %07 R AT RO R0 L 1
PG PROs M AF (A A, SCRAT PID 2 PR & 1% i A BB SR 00 R W12 050 nT AWY S AR h &S To D w2 5026 IR 15 1l
ISR, i RGeS R E R .

KEIR: S TI My BORIEED IR B RGRENE

1515

XTI RGA MR GEZAT, BRI IR s, PG IR Rl

AP GAN S 2 ERAE AR BT EOR I Y N i2
AT SRR B2, T e R AREK
PRES AL, s R BRI A B R B
KA R AMEE T EHPR R AARTE
DTy, LIRS i 7 By By 51 i 38 2 e il 1) 7K
Vo EIETLINAMERS (SVC) 1E RSP REEH
K2 [ RIE AR AR 4 (FACTS) 32—,
AT RAF2h AR AR 21 721
I ASCAERE T H L SVC sl o b i JEmt L, 32
7 —FoFr 4 Mamdani B BOR15 6 U5 7%, PR B
P BB AR 2T TR AT o

2. TSC-TCREISVCE A= JF 18

D AMERS (SVC)  FH LA 2 1 i [ 45
PR A, RERS AALARAPE S e T i g .
SVC R i e i A HURAT Ak k0T 9%, AT AE TS 2t

978-1-935068-23-5 © 2010 SciRes.

TSC-TCR % SVC JEAYE Sl R B W N & 1 K,
RAGFELL N AN ThhE: R4 T 75 M TC T
WAH R T BN TSC 5% TCR 2% H, 1A
BF 15 H G I A M2 g B FE R s BN
TSC # ARk P F de s W ful & 43R ff 455 TCR

fiy i P g B
IR R

| %Cu@

SC
Figurel “Basic control princTipIe of SVC in
TSC-TCR Mode
Bl1 TSC—TCR & SVC MFA i 3

LR



mailto:pdszdq@qq.com
mailto:pdszdq@qq.com
mailto:pdszdq@qq.com
mailto:pdszdq@qq.com

Information and Communication Technology and Smart Grid
3 IR

G =EE ) ES L S Gl I B TR I
TR ECARR . TR SRR AR LA
SH ) R . BORIIBENLTH0 . SRR LRSS
LR UL R N SR A AN AL, B AR
RICFIENPENX, DLECATT e SR B R 51
e, o TR AN fE LSRG B R iR 1
ARG, ALGUINE T VEAE LRS- N R IR 42 12
R IRIMPX PR RALT TR R AN BENS IR 2
AT, IEF S U AR,

FET LA, R N RIS, ekt
MEVFZ 2K, XL H AETER . ARG
HANAE AN DR, Reistrid e, AT
e g 210 i Rt 5 BOE (L EUAL, 15 21 Rk
i 125 ¢ E {ELFE BE PR R 5 ik e o i Ot 2
BT (AL PRI BT TR Sl , 218 BEAS
PR RO, 2 OBk HLAL D — RS i 1
e, SCOUREAMR R R

4 SVCHIR#IPIDIEH!

SVCIHEHI RS 5| NPIDW T 8. H2, 1M
-t e e 19 21 DL i = 1 2 B o (AR 5

SEAI RO, JUHR ARG SR, A SRAR ] A

Scientific
* Research

»
%

0‘&20

PIDFEH, i FHARA LIS H TfE, 2
LA REI AL i 220 S Z2 22K A e X PIDZ H 1)
HOEEOR, AIMTASRED AL EORIMVE BEFR AR BUE I T
H ORI . BORHR SIS A0 2 A
i B ENTE T BB B T e AT 2 1Y
FIRMIZES . RGN AL RGNS, ROz T3
TP AR I . DL, R SRR
PIDF Gy A4 &, s BISVCEEil o0, 1E4f
fifpk T ARG OL T SVCHE LU SRS A B A Y L A
R JCHI R RTISR (1 25 A 2 a T R R
FERIAE LR PID S EGEATIE 2, # SR PID Y
il G N RO R SE B = A48 1 240
B, RPRORIE RIAPIDIE I 2 4 Aok, BERA
RO R GNP PREPELFRIIE R, R
AT PIDYE TN L v (KIRF s o

5 XEHESH

CLEIRECHE M AIE 5 AR 5, EDb iR ZEe {5
BTG S A0, ECHIRZEL R de/dt I BORITE 5 42
o UKpy Ky KpfE s 528 & Wi =4
HE FRPASOR 42 Tl i 25 R A2 0 Z 8 Kp . Ko Kplf)
PRI e s R S AR A B AL
TH AR S B A B R AL B EAECH A\ 1835,
by ARJE A NS, KA B R R
AU BORIAAT B SERR
[ E. EC Al Kp. K Kp M3 e % K TE 5390 B

Kl 2. B3R, BOMiFEHE R 1 s,

B NS z
1

s

Ps FE

EE- [

T n T
1 2 3 4

-5 g
Figure 2 The fuzzy membership functions of E and EC
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Figure 3 The fuzzy membership functions of Kp. K;and Kp
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Table 1 Fuzzy inference rules

K1 BMEHIR

Information and Communication Technology and Smart Grid

PM NS | NM | NB | NVB

PP AR A R E U TS K iR &R
SR N E, e = R SR R B I IR B R b
AR FECRGAFE ; WA K IRk KA1
ARZE M RN EERT 1 Ky 3 oK DR i i B 1 A7) 390
P ARG RIS 5 76 ) i 3 RO U s T
7 Kp 8035 R GEsh A PE R BT 11 Kp ik K- F 80
KT, PRICRAEMBTTIRRE . D, 50K
P OB LA TE I BRI RN 4 Ky Ks
Kp BEAT %,

MATLAB7.0 #2fit[¥] SVC 14l 5 Y
power_svc_1tcr3tsc Wik 4 s,

C NM NS Z PS PM
NM PVB PB PM PS Z
NS PB PM PS Z NS
Z PM PS Z NS NM
PS PS Z NS NM NB
T@EEEME, %

735/16 kv

Voltage Source
333 MVA

<

735KV 6000 MVA J Primal

(16 kv)

~

C @ O @ O o

L L

£ =

TSC1 Tsc3
94 Mvar 94 Mvar

o

TCR
109 Mvar

TSC2
94 Mvar

SVC Co

ntroller

+300 Mvar/-100 Mvar Static Var Compensator (SVC) ; 1 TCR- 3 TSCs

Figure4 Detailed model of SVC
B4 SVC iR4mER

Pl 4 A P = A AT g i FE P 05 — A A L
LA R A 735KV —AH HLUHS [ e 46 0 16KV A HE
JEo 1F 16KV 28 bRk FH: N TSC—TCR 2 SVC,
tH SVC il Fapiyasil e Horh = AHm] g i
FRYFHRIRAE . AHAL. A% 4 [1.004*735€e3 0 60],
FEMFA][0 0.1 0.4 0.7 %73 sl i 14 vy s i@ {24 [1.0
1.025 0.93 1]. = AH%m 2 % 1 W B 2 Sl
[735e372/6000e6/10] , L & = B N
[735e372/6000e6/(2*pi*60)] . 7% s #% Al 1 Ly %6 Je Al
b [333e6,60] , % 4 = 5 oHl oA
[735€3,0.15/30/2,0.15%0.7] A1 [16e3 , 0.15/30/2,
0.15*0.3]. TCR Hi/# 4[18.7e-3], Al Z N 50,
FH BH &% HE, 2% 4 [500 250e-9]. TSC HEJE 4[308.4e-6],
Hi BH A% HEL 25 A [500 250e-9]. SVC #2535 28 ) 2 2% 1 s
1.0, Kp. K ifT58825 4]0 800].

978-1-935068-23-5 © 2010 SciRes.

156

DAY

Fuzzy Logic
Controllerl

Vmes

PID Controller

Derivative change

Figure 6 Voltage adjust unit of fuzzy PID control of
SvC

Kl 6 SVC B PID 4t E il 8c
F) ] matlab fuzzy logical toolbox %3 1 3 N7 AR
PID x| #%2 Fl 21 sve HL R R FrocanE 6, 1B
SMTEE R 7 s .



Information and Communication Technology and Smart Grid

1.06

1.041

1.02 \ . PD

1 \
FUZZY PID

Vipu

0.98

0.96 -

0.94 ‘

0.92
0

0.5 0.6 0.7 0.8 0.9 1
tls

Figure7 Voltage adjustment comparison between
fuzzy PID and PID control
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