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Voltage and reactive power optimization based on immune genetic algorithm of improved operator
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Abstract: According to the characteristic of voltage and reactive power optimization problem and the applicability of the immune
genetic algorithm in solving global optimization problems, this paper applies immune genetic algorithm for voltage reactive power
optimization system. It adopts the hybrid coding form when encodes and normalizes the similarity of antibodies, and takes
transformation of fitness function in the choice of operation. The reasonable choice of transform coefficient value can maintain the
population diversity algorithm in the early stage of the evolution and can still have a faster convergence speed in the late evolution.
And it takes different measures in real number and integer gene in crossover and mutation. Taking the standard IEEE-30 node system
for example and using optimization procedures to make reactive power optimization calculation, this paper verifies the proposed
method has advantages in computing and convergence capabilities compared with other algorithms.
This work is supported by National Natural Science Foundation of China (No. 50807041).
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Fig. 1 Reactive power optimization based on IGA

flow calculation

M R . D HIIR AT IRES T 1) R 50
W GE R TR, A OGS 1IGA HEXT IEEE-30
W RRGEIATIA A, FIESEIE R E T

FREER/N N E 100, S REEEAREL T HL 2005
T AL HRAE v e o ARSI IR B RT3 R B R DRI ) A SO %6
Poy Fll Py 34X 0.6, SERBIEIA AR RS Py HX
0.15, BOMWEBSLN AR S Py X 0.15; HFRMR
BT R 2, =6, 2,=4.
3.2 MU IHEERRS

T IGA J& T2 MR B R &%, it
RGOS Rl e A AN, FpphizdT 7720
T EPAFEIEIITE 20 K, FE SR A g Lt
T4t o SCHR[16]5 A SR AR R £ e ks, 421
oW IGA FISCER[ 16840 IGAL Sikxt
IEEE-30 15 sl RS H TR gt 45 5.

1 TREEESMRITE
Table 1 Result statistics of different algorithms

Wi K Epu MR ME/pu BT E/pu
IGA 0.5129 0.050 76 0.050 84
IGA1 0.05212 0.051 42 0.05178
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Table 2 Variable values of each control before and after the

optimization
A ik HIUHTE IGA IGAl
Vai 1.050 0 1.050 0 1.050 0
Var 1.0450 1.0450 1.046 2
Vas 1.0100 1.0100 1.029 5
Vas 1.0100 1.022 6 1.0370
Van 1.050 0 1.050 0 1.027 6
Vais 1.050 0 1.050 0 1.045 5
Ks.9 0.975 1.025 1.00
Ks-10 0.975 1.025 1.00
Ky 0.925 0.975 1.00
K>7.08 0.975 0.950 0.975
Bcio 0.20 0.40 0.20
Beos 0.04 0.08 0.10
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