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A Design of Power System Stabilization for SVC System
Using a RVEGA
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Abstract - In this paper, it is suggested that the selection method of parameter of Power System Stabilizer(PSS) with
robustness in low frequency oscillation for Static VAR Compensator(SVC) using a Real Variable Elitism Genetic
Algorithm(RVEGA). A SVC, one of the Flexible AC Transmission System(FACTS), constructed by a fixed capacitor(FC)
and a thyristor controlled reactor(TCR), is designed and implemented to improve the damping of a synchronous
generator, as well as controlling the system voltage. The proposed PSS parameters are optimized using RVEGA in order
to maintain optimal operation of generator under the various operating conditions. To decrease the computational time,

real variable string is adopted.

To verify the robustness of the proposed method, we considered the dynamic response of generator speed deviation and
generator terminal voltage by applying a power fluctuation and three-phase fault at heavy load, normal load and light
load. Thus, we prove the usefulness of proposed method to improve the stability of single machine-infinite bus with

SVC system.

Key Words : Power System Stabilizer(PSS), Flexible AC Transmission System(FACTS), Real Variable Elitism Genetic
Algorithm(RVEGA), Static VAR Compensator(SVC)
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Table 1. System parameters

Synchronous {Excitation System and
. L SVC system(p.u.)
Machine(p.u.) | Transmission line(p.u.)
K.=10.0
Xa=1.7 Ka=400, Ta=0.05[sec] |Tv=0.15[sec]
Xq=1.64 Kr=0.025, Tr=1.0[sec] |B.=0.6, X1=0.08
Xq'=0.245 Ke=-0.17, Te=0.95[sec] {BLo=-0.45
D=0.0 VRmax=5.04, VRrmin=-5.04|BLmax=-0.3
H=2.37[sec] [SEmax=0.02, SEmin=0.001 |BLmin="0.9
7 a0’'=5.9(sec] [Re=0.02, Xe=04 Vemax=0.12
Vsmin=-0.12

x 2. RVEGAS| F
Table 2. Parameter of RVEGA

String | Population | Crossover | Mutation
size size rate rate
Heavy load 4 100 0.85 0.01
Normal load 4 100 0.85 0.01
Light load 4 100 0.85 0.01
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Table 3. Optimal parameter of PSS using Yu and RVEGA

Parameter ’
Method K T T Ts
Yu ¥4 7.0900 | 3.0000 | 06850 | 0.1000
RVEGA 12.9007 | 4.9700 | 2.9810 1.1442
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f: 4. Ky ~ Ke2| iif2tofg]
Table 4. Parameters of Ky ~ Ks

Ki K. Ks K4 Ks Ks

#3814 |1.2145{1.3545]0.3072 | 1.7109 | -0.0237| 0.4739

AAH 3| 1.0746 | 1.2578 | 0.3072 | 1.7116 | -0.0477] 0.4971

7 ¥-8kA] 109086} 1.10630.3072 { 1.7116 | -0.0841 0.5291
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was generated in light load
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