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ABSTRACT: Based on the improvement of balance
performance of particle swarm optimization in global and local
searching, an adaptive focusing particle swarm optimization
(AFPSO) is proposed which is an adaptive swarm intelligence
optimization algorithm possessing better global searching
ability and faster searching speed. In this paper the proposed
AFPSO algorithm is applied to power system reactive power
optimization. Taking optimal control principle as its foundation
and led in the index of static voltage stability, a multi-objective
reactive power optimization model in which the minimum
active network loss and maximum static voltage stability
margin are considered comprehensively is built. Simulation
results of IEEE 30-bus system show that AFPSO algorithm can
enhance power system voltage stability, meanwhile economic
operation of power system is also implemented, thus the

effectiveness and superiority of AFPSO algorithm are verified.

KEY WORDS: power system; adaptive focusing particle
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Tab.1 Comparison of optimal-results for different
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Fig. 1 Optimization values curve of four algorithms
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Tab.2 The values of control variables after
optimization under different methods

hACE fiAYS CLPSO  PSO-cf  PSO-0  AFPSO
05 3 0.1 0.2 012 0.024616
0o 10 —0.03 0 023 0.108 507
oy 24 0.12 0.11 0.17  0.065815
T 6~9 1.025 0.9 0.95 0.901 1
T 6~10 0.9 1 1.0 1.1103
T; 4~12 0.925 0.925 1.025 0.949 0
T 27~28 0.925 0.95 0.925 0.914 7
Vi 1 10581  1.0487 1.1 1.073 1
v, 2 10377 10331 1.1 1.067 0
Vs 5 10201 09757  1.0412 10743
Vs 8 1.0322 10043  1.0486  1.0822
Vi 11 09960  1.0620 09445  1.0704
Vis 13 1.058 4 1.1 1.0974 10673

T RIS ESE R, e TR H bR
PRES RG22 Z AP

K3 NFIMBA L R g, R
AFPSO. PSO-cf. PSO-o. CLPSO HHATIEIMAL G
HI M A T 11.9392%- 1.785 3%.2.237 4%
7.0557%. AFPSO Sy A LLH e 3 PP L AE R 15 5
AN R 3E SR IE bR SRR 8 vt R B = R -
AFPSO L RETHAAT RN /INE A E HAT Dy R4, A
RAMT HINETFIEITRE.

3 IEEE30 TR RAZLEIMBAITER

Tab. 3 Statistical values of the power losses for
IEEE 30 buses system

ik Pross SME Pross TKAH Pross T Pross Bt ff 22

AFPSO 0.049 795 0.055 115 0.052 582 0.158 4
PSO-cf 0.053 108 0.061 833 0.058 645 0.2504
PSO-w 0.052 104 0.069 643 0.058 375 0.527 8
CLPSO 0.049 141 0.065 601 0.055 498 0.446 7
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Tab. 4 Statistical results of the minimal singular
values for IEEE 30 buses system
Hk Guin TR Gin B/ME. Sin “TIYME i b HESZE

AFPSO 0.2617 02523 0.2573 0.002 6
PSO-cf 0.2656 02172 0.2418 0.014 2
PSO-0 0.264 9 02232 0.2382 0.013 4
CLPSO 0.2599 02378 0.249 4 0.008 0
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