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Optimal Parameter Selection of Power System Stabilizer using Genetic Algorithm
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(Hyeng~-Hwan Chung Yong-Peel Wang Dong-1l Chung - Mun-Kyu Chung)

Abstract - In this paper, it is suggested that the selection method of optimal parameter of power system stabilizer(PSS)
with robustness in low frequency oscillation for power system using Real Variable Elitism Genetic Algorithm(RVEGA).
The optimal parameters were selected in the case of power system stabilizer with one lead compensator, and two lead
compensator. Also, the frequency responses characteristic of PSS, the system eigenvalues criterion and the dynamic
characteristic were considered in the normal load and the heavy load, which proved usefulness of RVEGA compare with

Yu's compensator design theory.
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Table 1 Initial values and constants of one machine infinite bus

M=9.26 [p.u.]
wH7] A5 | D=0.0 [p.u.]
Td()’:7-76 [D.u.]

Xa=0.973 [p.u.]
X4 =0.19 [p.u.]
X,=0.550 [p.u]

Ax7] 3% | Ka=50.0 [p.u]l  Ta=0.05 [p.ul
o | R=—0.03 [p.u]l X=0.997 (p.u]

A2 AT 1 G=0.249 [p.u]  B=0.262 [p.u]

27 ay | Po=10 [p.u]l  Qg=0.015 [p.ul

Vt0= 105 [D.u]
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Table 2 Parameter of RVEGA
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Table 3 Optimal parameter of PSS using Yu and RVEGA
Optimal
arameter| K., T T, T,
231 =4
A AF Yu ¥4 7.0900 | 3.0000 | 0.6850 | 0.1000
5314 RVEGA 8.8338 | 3.9986 | 1.9816 | 0.3748
} e 7.0900 | 3.0000 | 0.6850 | 0.1000
Z 354
RVEGA 8.9302 | 3.9986 | 1.9042 | 0.3893
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8 991 UEhHAL, A4 ¥oA B FRAY FEHL 1
g 10, 119 \JrE}LH%it}.
E 4 K,~K¢2 Di2jolg
Table 4 Parameter K;~Kj
K, K, Kil K, Ks Ks
AR skl | 05441 | 1.2067 | 0.6584 | 0.6981 |-0.0955| 0.8159
F 234 | 04563 | 1.4477 |0.6584 | 0.8705 |-0.1675| 0.7747
E 5 A Al2Y Dgx
Table 5 System eigenvalues of A,
Yu RVEGA
Mochanical| 417 ~11817i5.023 | 4= -1613-j2.141
w COnAmICal ) - —1181+5.023 | A,= -1613+j2.141
B_"} Electrical | A3~ ~3837-i5363 | A;= -1184-j7.868
T}q COICR | y= -3637+i5.363 | A,= -1.184+j7.868
Contro] | A5=716:739+10.000 | A5=-17.170+i0.000
OOl 1 de= -0.338+j0.000 | Ag= -0.252+j0.000
Mechanicat| A1~ 115774288 | A)= -1596-i2.130
CenamCa] = ~1.157+4.288 | A= -1596+j2.130
B ctrical | 430 451817626 | Ag= -1469-i7.992
sa)| TR = -4518+j7.626 | A,= -1.469+{7.992
Control | A57718842+10.000 | A5=-16.733+j0.000
OOl | 14= -0.337+§0.000 | Ag= -0.252+j0.000
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Fig. 10 Response to increasing rotor angle deviation in
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Yu®) #s RVEGAE ol 8% PSSel H3 saivg &
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Table 6 Optimal parameter of PSS using Yu and RVEGA

K. T T,} Ty Tz | Ty

Ak | Yu 3 1200000 | 3.0000 | 0.1250 | 0.0600{ 01250 | 0.0600
31| RVEGA | 209175 | 49966 | 04853 |0.2284 | 0.5084 | 0.5687
zn | Yu ¥ ]200000| 30000 | 0.1250 |0.0600| 0.1250 | 0.0600
3Al | RVEGA |287535| 49966 | 09426 {01861 | 0.3196 | 0.7443

B Ratel FRaA Aag Ad¥E AF (K ~Ke)

v R 7% 2ol vEhd:, Aad n{AE B 8% o B
7z Aol di¥ PSSY FoF $HEAL 19 12, 139
et AR, Ad FatA 2 FFEA e 35S Id 14,
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Table 7 Parameter K| ~Kg

Ki| Ky | Ky | Ky | K5 | Kg

32| 05441

1.2067 | 0.6584 | 0.6981 |-0.0955| 0.8159

0.4563| 1.4477 | 0.6584 | 0.8705 [-0.1675| 0.7747

E 8 Agpd Ala" ngx

Table 8 System eigenvalues of A

Yu RVEGA

Mechanical| A1~ ~L591-14884] Ay= -2.270-j2.174

Ap= ~1591+j4.884| A= -2.270+i2.174

ks Electriag | A7 8579718150 | A= -1311-j8.463
Fa} | HECNCE ) - 8579418150 | A= ~1.311+i8.463
A A5=-29.409+0.000 | A5=-17.425+]0.000
Control | Ag=-10.435+j0.000| Ag= -1.736+0.000

A= ~0.348+j0.000 | A;= -0.208+j0.000

Mochanical| 417 71:38814938| A= -2.325-j2.076
COnamICal 4 - -1.388+j4.938 | Ap= -2.325+j2.076

= , Ay= ~8552-i8531| A= -1.092-i8.898
o | | 3y -o62+i8531 | Ay -1002+j8.898
A5=-30.033+j0.000 | As=-18.587+j0.000

Control Ag=-10.265+j0.000 | Ag= -1.484+j0.000

Ar= ~0.349+50.000 | A;= -0.208+j0.000
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Frequency [rad/sec])

[—~a

—— AVEGQA ]

(a) Gain

a0+

Phase [dag)

o = S o P U |

NI

Toh B
Freauercy [rad/sec)

)

(b) Phase

a8 12 pssel Fue+ 8¢

RVEGA

(Py=1.0[p.u.], Qgu=0.015[p.u.])
Fig. 12 Frequency response of PSS
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