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An Optimal Parameter Selection of Power System Stabilizer
using Immune Algorithm
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Abstract - In this paper, optimal tuning problem of power system stabilizer(PSS) using Immune Algorithm(IA) is

investigated to improve power system dynamic stability.

In proposed method, objective function is represented as

antigens. An affinity calculation is embedded within the algorithm for determining the promotion or suppression of
antibody. An antibody that most fits the antigen is considered as the solution to PSS tuning problem. The computation
performance by the proposed method is compared with Genetic Algorithm(GA). The porposed PSS using IA has been
applied for two sample system, single-machine infinite bus system and multi-machine power system. The performance of
the proposed PSS is compared with that of conventional PSS. It is shown that the proposed PSS tuned using immune

algorithm is more robust than conventional PSS.
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Table 1 System parameters

M=0926D=0 Ty =776
27 B4 ,
Xq = 0973, X4’ = 019, Xq = 055
A7) 3% | K, = 50, T, = 005
R = -0.034 X = 0997
.‘ .‘A 1] ’
BEET G- 0249 B = 0262
ol Py = 1.00 Qu = 0015
Vi = 105
E 209 2Dal5 miejolg

Table 2 Immune algorithm parameters

Generations | Antibody | Crossover .
Mutation rate
number number rate
100 100 0.85 0.01
H 3 7% ¢1elE n2lolg

Table 3 Genetic algorithm parameters

Generations | Population | Crossover .
. Mutation rate
number size rate
100 100 0.85 0.01
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Fig. 6 Block diagram of power system with PSS using
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Table 4 PSS parameters

K¢ T T, T,
Referencell] 7.0900 3.0000 0.6850 0.1000
Reference[14]| 6.6200 19.2900 1.4500 0.2500
Proposed 10.6328 10.9871 0.8448 0.1866
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Table 6 Immune algorithm parameters

Generations | Antibody | Crossover .
Mutation rate
number number rate
200 100 0.85 0.01

IA9] AH&E delrg 38 & 6% 1, GAl A8
golg ge B 7% Zoh 4714 *}%51 GAE® &9 ¥ 4
% g o] 8dE RGAS EUHE A g 01%6}“

oM HuE -‘?13}04 A7 U T2 249 WY T GAZ o]%:‘s}gioui‘ o] F 71 ugtgg 71 E GAE
2715 HAe FEREA 29 159 22 oje A (13 5 gesde $5% AAE HESE eitistd®E 01%3}
E 5 ctz7iA& melolH
Table 5 Multimachine power system parameters
machine data
Machine X4 Xq Xd Ty H K, T,
1 1.68 1.66 0.32 5.0 2.31 50.0 0.05
2 0.88 0.53 0.32 8.0 3.40 45.0 0.05
3 1.02 0.57 0.57 7.76 473 50.0 0.05
Power flow
Busbar Py IMW] @ IMVA] Vo [pul &; [deg ]
1 26.5 37.0 1.03 10.00
2 518.0 ~315 1.025 32.52
3 1582.0 -69.9 1.03 45.82
4 410 49,1 1.06 20.69
pol ATAIFS 0/ M AES sk Bxl2l AN Do MY 441
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Table 7 Genetic algorithm parameters

¢nalE mt2tolg

Generations | Population | Crossover .
. Mutation rate
number size rate
200 100 0.85 0.01

A (148 olg8td Talx PSSHene Ko, Th, T
Ty, Ty, Ty, T, K, Ty, Ty, Kic, Ty, Ty, Ty,
Ty v 47 34647, 0.1288, 0.0514, 0.2954, 0.0412, 49.9832,

0.3780, 0.0184, 0.1304, 0.0573, 49.9868, 0.4076, 0.0101, 0.0594,
0.0451% 2t} o]AL A (13)e F WA A Huz AN
A7 3 stetolE e vaste] § 83 o)

2% 1691AM 1AS R_.GA 2 T_GAS &4 A%g st
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Table 8 PSS parameters
parameters
KIC a) b] T12 Tl/l
Ky a by T Ty
method
Kse a; b3 T3 Ty
30.2 0.057| 0399} 0.050{ 0.050
reference(7] 226 | 0079 068 0050 0.050
30.2 0.029f 0419 0.050] 0.050
34.6470 | 0.0380 | 0.4242 | 0.0514 | 0.0412
proposed 499862 | 0.0493 | 0.5084 | 0.0184 | 0.0573
49.9868 | 0.0242 | 0.4670 | 0.0101 | 0.0451
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