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Fig.1 Simplified model of UPFC
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Fig.4 Simulation results of transient
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Fig.5 Control principle of system
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Fig.6 Simulation results of transient after parameter optimization

4 %5t

Wt BAMLIE S K R G /NG UPFC 5 B &
4t , Rl Matlab 5 5 T H  #F40H0%F UPFC 1 3 &4
PEHEAT T 0T 45 R KW UPFC nT AR &S R AW

WU AN | 7E 3 F S0 B o i st 4% SRk i 2L b b X
UPFC #1471 PID 5l S8 00 8 e T8l ad syl e
FREAGRIE T LA SHME , RGBS /RAE
J ARG B AR AR TS R S e tEne,

SZ k.
[1] GYUGYI L,SCHAUDER C D,WILLIAMS S L,et al. The unified
power flow controller:a new approach to power transmission

control[J]. IEEE Trans on Power Delivery,1995,10(2):1085 -
1093.

[2] NOROOZIAN M,ANGQUIST L,GHANDHARI M,et al. Use of
UPFC for optimal power flow control[J]. IEEE Trans on Power
Delivery,1997,12(4):1629 - 1634.

[3] MIHALIC R,ZUNKO P,POVH D. Improvement of transient sta -
bility using unified power flow controller [J]. IEEE Trans on

Power Delivery,1996,11(1):485-491.



F28

SO IR AE UPRC ) PID £ i 28 2 KU Ak o R 7]

(4] 4T LA B 9h 5. UPFC s S BBITE i ) REE 3 &4y
B Ry sSe B[], RS A 846,1999,23(6) :26 - 30.
HUANG Zhen - yu,NI Yi-xin,CHEN Shou - sun,et al. Realiza -
tion of UPFC dynamic model in dynamic analysis of power system
[J]. Automation of Electric Power Systems,1999,23(6):26-30.
[S5] BEHRT, B4 A LME  AF. Go— WU ol 4 0 1 R g o i 2
BRI [) ], AR 1999,23(7):3-9.
HUANG Zhen-yu,DIAO Qin-hua,NI Yi-xin,et al. UPFC control
system analysis and control strategy design[J]. Power System
Technology,1999,23(7):3-9.
B AUk NI A R — A TR A AR SO S S
PiERTFE()]. M A 1999,23(7):15-19.
YAN Wei,ZHU Ji- zhong,SUN Hong- bo,et al. Controller design
and transient simulation study of UPFC[J]. Power System Tech -
nology,1999,23(7):15- 19.
Fifh A dk 8 INVEE I AL & UPFC ML ) R8T AR e B 0
HJ]. ARG ME AN, 1999,11(5/6):1-7.
YAN Wei,ZHU Ji- zhong,SUN Hong- bo,et al. Transient stabi -
lity digital simulation for power system with UPFC[J]. Pro -
ceedings of the EPSA,1999,11(5/6):1-7.
R A SO X . UPRC B BER R 4= s B se ()], Bl R
4t [13h1k,1998,22(1) :36 - 39.
ZHANG Liang - dong,CEN Wen - hui,LIU Wei. Model and con -
trol of UPFC[J]. Automation of Electric Power Systems,1998,22
(1):36-39.
MO TR A B4 UPKC Bl B R e O S )]
[ H A ,2000,24(6):31-33.
GE Min - hui,SHI Song - qi,ZHOU Gui - xing. Control method of
UPFC equipment[J]. Power System Technology,2000,24(6) :
31 -33.
[10] ZR/hAk Tl e R, & Tt 50 i1 PID S EURILHER [T, )
ARG A S EH,1997,9(2) ;21 - 26.
SU Xiao-lin,YAN Xiao-xia. A search algorithm based on ge-
netic algorithm for PID parameter optimization[]]. Proceedings
of the EPSA,1997,9(2):21-26.
XS MRERK A, BT L Bk i A SRS ).
WAL J7,1997,14(3) .18 -22.
LIU Guo - xian,LIN Xian - shu,YANG Qi - xun. Controller para -
meters optimization by genetic algorithm[]J]. Modern Electric
Power,1997,14(3):18-22.
[12] XUSR A B, KEEHL GA-PID RIS I ]. WO RS

—
=)}
[t}

—
|
[}

—
o]
[}

—
N}
[}

[11

H3h16,1997,21(12) :41-43.
LIU Le - xing,MAO Zong - yuan. Water turbines PID controller
based on genetic algorithm[]J]. Automation of Electric Power
Systems, 1997,21(12) :41 - 43.

[13] J bt skl il WRaRE. I T8 1% 55 s A0 Ak & v L il 7 425 )
#[J]. TER T 1998,31(7):41-44.

ZHOU Zhong - fu,ZHANG Jian - hua,CHEN Yong- xiang. Appli-
cation of genetic algorithm to optimized generator excitation
controller[ J ]. Electric Power,1998,31(7):41-44.

(147 a2 W Bese %8 A R K LALLM & PID 2
B R[], RIS S ,2004,21(3) ;398 - 404.
MENG An-bo,YE Lu-qing,YIN Hao,et al. Application of ge-
netic algorithm in adaptive governor with variable PID para -
meters[]J]. Control Theory & Application,2004,21(3):398-404.

[15] X4 8. Seik PID 42 X H Matlab f7 5 [M ], db 5t 7 Toll i
fittt:,2003.

[16] Bifh, Adb L ML, 5. UPFC B it 42 ) 5 4 S Fe E M e
[J]. " AL T AR 4, 2000,20(12) :57-61.

YAN Wei,ZHU Ji-zhong,SUN Hong-bo,et al. Study of power
flow control and transient stability with UPFC[J]. Proceeding
of the CSEE,2000,20(12):57-61.

[17] FB =A% PR, UPFC ShaSFetEr W5 (). 1 RS A Sk,
2000,24(7):26-29.

ZHENG San-bao,CHENG Shi-jie. Dynamic simulation study of
the UPFC[J]. Automation of Electric Power Systems, 2000,

24(7):26-29.
(REHE.FAX)
EEEN .

F 4K (1972 =), B M A sl #¥x Wt KAFE
Ve b b A G dr JL 5 d ) a9 B R A g AR

A (1963 =), B, ZHEHNA HALRIF M+,
IWF B F GBStk 5 458 7 @ 69 B 2 (E-mail:yang
yisong@nari - nsps.com) ;

T (1956 -), % , M ANIRA #iF WA ETF
L EBRFEARAETERAN BHTH THARRR
R ARG BT 5 A 5 TAE

R— L (1980 -), B, &#F LA AL AL T EAF
wAETFHRKEEL D ZGE TR AR,

Application of GA in PID parameter optimization in UPFC
WU Hong-bin', YANG Yi-song?,DING Ming',ZHANG Yi- shan'
(1. Hefei University of Technology,Hefei 230009, China;
2. Nanjing Automation Research Institute,Nanjing 210003, China)

Abstract: The principle and control design of UPFC (United Power Flow Controller) are expounded.

The system equation of Pl (Proportional Integral) controller is set up by using the horizontal and

vertical components of series output voltage and shunt output current as control inputs. The simulation

on a one-machine to infinite-bus system with UPFC shows that UPFC can improve system transient

stability. The genetic algorithm is used to optimize PID controller parameters,in which the minimal

objective function adopts the integral characteristic value of absolute error to time. Punishment functions

are introduced to avoid over control energy and overshoot by adding the square of control input.

Simulation results show that the controller parameter optimization makes the transient process shorter,

the variable fluctuation smaller and the transient stability better.
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