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A Study on the Design of Power System Stabilizer using Real
Variable Genetic Algorithm

NN
(Sang-Keun Lee)

Abstract - This paper presents a analysis method for dynamic characteristics of power system using a Genetic-based

Power System Stabilizer(PSS). The proposed PSS parameters are optimized using Genetic Algorithm(GA) in order to
maintain optimal operation of generator under the various operating conditions. To decrease the computational time, real
variable string is adopted. The results tested on a single machine infinite bus system verify that the proposed controller
has better dynamic performance than conventional controller.
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Table 1 The data of single machine infinite bus model
system

1.7p.u. X, = 1.6 p.u.
u. H= 237 p.u.
= 0 w, = 377 radfsec

XJ = 0.245 p.u

Ty = 5.9 sec

Ty = 054 sec.V, = 1.0 p.u

K, =100.T, = 0.1 sec.
Vemin = —1.0 p.u.
o} 37] Vemax = 1.0 p.u
Kg = —0.05. Tz = 0.05 sec.

Kr = 004. Tr = 0.715 sec
Kp = 1.Tr = (.01 sec

Ko =5 Tg = 10 sec.

T, = T; = 0.5sec,
o‘l.
;fj T, = T, = 0.05sec.
Esmin = —0.05 p.u.

Esmax = (.05 p.u
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Table 2 The type of system load and disturbance

[100OMVA Basel

- - Q] %
woaw o ] H) 11
3 H
P=10 71 A 2
pu k) Pl
2o
Case 1) &% 3 0 62| o1pu| e
pu Eds
P =05 71 Al #
A B 3 p.u o4 wl&
Case 2 * e
ase ST Q=00 01pu s
pu %7t

E: 3 Ny TIHMB FoiEel ¢ 2 2t#ef(Case 2)
Table 3 The type of system load and disturbance

[100MVA Basel

* o3 Y o ae ‘
B 3 3 ] 31
3 =
P =10 w2 7 738
] ] p.u =54} F(AFE
Case 1 5 & 8 3aeie | olgdx
= 062
Q 2% |:04pw
pu
P =05 WA 7 E
. pu Wz} (AT
Case 2| 7 # 8 Q- 00 3dee [deds
ou ks 0.4 p.u)

2¢] Case 1ol Wiy Al Eeloldg A9 F45
wA8 tes 2ok a2y 62 71AAYH] 0.1 pu
5HE F99 FanEAH Jed RAeg, 1%
B2 7t 01T AATE A$ s AlEd

L
3\1
jg»_

L2 HrrEoox

10 _8. o o (2 o dly oy
38
£

CPsst A4 e FASHE dehhn
HEsA B =Rld AAY GPSSE A4
2% 548 dehac

N, #1719 £2% S4L AN GPSSE HE@
A4k CPSSl HlalA RAA FREo] o INAEE F
A, $HANE 2% E BEPo2A AFHA A
Hof WAAEe) TE40 B4 A4 AT

N o o
2 o

Ml pe

T8
7]
7}

A QULT2AFE ol B3 MANE HPstFx| dA

Trans. KIEE. Vol. 49A, No. 10, OCT. 2000

Swing Angle{deg.
3
I8

[22]
o

<€D
o

© QN BT OND T g @D T g @
o - -~ M T T W0 (o N - ] =2
Time(sec]

r ----Conventional Proposed

a8 6 SR E4(Case 1)
Fig. 6 Swing angle characteristics

Oy 7 ARs 24 Z1AH d8el 01 pu 7t
& AH(HE 29 Case 29 TRLAEAS BAS oz 9
Ge 122 &7l JHA 01% Fo AAE Rez &
thoo] A= E 29 Case 1 o #h37tA12 CPSS(E A1)l
glaiA B Aol AR By (FA)8) AFTEAL AR
18 ¢4 Ao

B k10 R nbi 7

d i

£100 | [
()] L -

s 90 //— — |

C —t :

< g0 i

2 |

s 70 ]

N |

60
c LB oL n ol oy ol
o T « ™ 0 © © o
Time[sec]
[- .-~ Conventional Proposed

ay 7 322 E4(Case 2)
Fig. 7 Swing angle characteristics

&l E 39 @ Pl M AT AHEE WY

HE 39 Case 1o &M AlEH)AZ H S+ 58
=AEE 29 83 Zoh oy 88 Ay v
Q-T’-’é}f’] SATA LY FRAEA JEld Reg
to oj&tg 7hsl 0.1xFol AAZ Aol o3
‘_'}9\15}
] A% CPSSE H43 A+ H4n g2
Vel T, Y8 SAHZUS AN B =8 A

o548

1o a2

483



VWREFIHLE 49A% 103k 2000% 10A

GPSSE #Aa z2& $a7 B4& veldd

oj7lA, #H7| Fazt 5;-*;—8— H A8 GPSSE A &3

%74 CPSS9 7o wlsiAd AdA FaEo] o 10%H
C.i ZFUX, FEANE 30% Y& dEHUAT

upgbA, A AFE GPSSE AHEE A9 Fa7d 542
CPSSE ol&3 ZEuc} AFEA] NAso AHAFY
AT F4EE & & Uth

2
>

100 R
Gk
(0]
S 80
@
2 70
< o
2 60 :
; 5/
@ 50t
|
40
© ©V O T N g VO T N OO
O~ N ™M < N O ™~ [se2Ne)]
Time[sec]
- Conventional Proposed
a8 8 =22t2M(Case 1)
Fig. 8 Swing angle characteristics
Y 9v AR zdelA wH7 Aol 34 dEo]

o
A AR 39 Case 2)9 FRASAHE EANT Heg,
2} 4

@ liJ w7kl 7HElA 012Fo AAY Aoz 4
o} o] ALE HE 39 Case 13 vl37bR 2 CPSS(HA)e
el A B Aol A AAIE B (A AFEA] AM
48 &5 Uk

'8{ 65
T 60 E
B 55 |
c :
<< 50 |
o |
,g 45 - 2
@9 40
OoRPWVWH POV Ro 2o P
o7 o T o™ o
Time[sec]
l ------- Conventional Proposed}

33 9 2% 54(Case 2
Fig. 9 Swing angle characteristics

5.2 B
2o ATME AW FULLAES o4l WAAT
FRAFAE AAT & o8 17] FRURM BUAF

Hgsto] HAAEY AAEE MG A cheH g A
28 A%k

ajN

L A¥s fFA¢nAFE ol &ato] 4AT FHHEAL
FHE AL -‘"—%‘H} 7%]%—011 I R = Rl 8
Ao sg T AU

K

b

)

2

o rii

2 AWE FHLTAZE olgotel FHHAFA wAE
48 HHoz MARgonm BH7IY) ATSH F4sol
HEAEe) Auastel AFHo2 ey & ALE L
it

34A¥s FEgndE GHALGANE o8 HHAT
AR=HY 2FA FLA85H L FIEN s A
FAE AL AFl v ANEE BAc

BAgez, ANSEE P47 A8 HIAAS #
ez ¢85 A AT

[ LR |

[1] P. M. Anderson, A. A. Fouad, Power System Control
and Stability, The Iowa State University Press, 1977
[2] F. P. deMello, C. Concordia, "Concepts of Synchronous
Machine Stability as Affected by Excitation Control” ,
IEEE Trans. on PAS, Vol. 88, pp. 3167329, 1969
[3]1 Y. N. Yu, Electric Power System Dynamics, Acadmic
Press, 1983
[4] & 2 o =, AHAZFTHEHNAE, 1984
(5] AEH, ol4Z, "AV 52 EAAE o] & &
AEAZ AR FA 9 7| AFHL", U§H7)8 3
=834, Vol. 42, No. 11, 1993
[6] Y. Y. Hsy, C. J. Wy, "Design of Self-Tuning PID
Power System Stabilizers for Multimachine Power
Systems” , IEEE Trans. Vol. 3, No. 3, pp. 105971064,
1988
[71 P. Ju, E. Handschin and F. Reyer, "Genetic Algorithm
Aided Controller Design with Application to SVC” ,
IEE Proc. Gener, Trans, Distrib. Vol. 143, No. 3, pp.
258 ~ 262, 1996
(8] A. Bakirtzis, V. Petridis and S. Kazarlis, "Genetic
Algorithm Solution to The Economic Dispatch
Problem” , IEE Proc. Gener, Trans, Distrib. Vol. 141,
No. 4, pp. 377 - 382, 1994
[9] Z. Michalewicz, Genetic Algorithm + Data Structure =
Evolution Program, Second Edition, Springer - Verlag,
1992
[10] Seok-Ku You, Kyu-Ho Kim and Tae-Kyun Kim. ”
Optimal Economic Load Dispatch using Parallel
Genetic Algorithms in Large Scale Power System”,
Trans. KIEE, Vol. 48A, No. 4, APR, 1999



Trans. KIEE. Vol. 49A, No. 10, OCT. 2000

ol & 2 (¥ 4 1))

19613 49 1394 1986 oo A7 F
3 9. 1999 T o Av)gds
(34, 1989~1995 FZTHHI|E(F)
A7)7lex 25 @A #4598 W7

. ZzaF
Tel : 033-760-8422, Fax : 033-760-8420
E-mail : sklee@sky.wonju.ac.kr

deis UYD2ER 0/S8 AAME HHEFH WA 485



