1996 % 2H8F ¥ HEREAD RAE 1996.11.16

ARANE o] & FE R FAAY HAHuj

g Uy, Y 7 e
s praeta, o= NBYEBAY

An Optimal Real and Reactive Power dispatch
using Evolutionary Computation

You Seok-Xu', Park Chang-Joo™, Kim Eyu-Ho™

* Hanyang Univ., ** Ansan Tech, College

Abstract This paper presents an power system optimization
method which solves real and reactive power dispatch
problems using evolutionary computation such as genetic
algorithms{C:As), evolutionary programming(EP), and evolution
strategy(ES). Many conventional methods to this problem
‘have been proposed in the past, but most these approaches
have the common defect of being caught to a local minimum
solution, Recently, global search methods such as GAs, EP,
and ES are introduced. The proposed methods, applied to the
IEEE 30-bus system, were run for 12 other exogenous
parameters. Each simulation result, by which evolutionary
computations are compared and analyzed, shows the
possibility of applications of evolutionary computation to large
scale power systems.
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"able 1 Limits of unit power output
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Table 2 Limits of variables for reactive dispatch

gyl A9 Wkl 1 W @dA el A
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Table 3 Fuel cost coefficients of units

Unit 1 Unit 2 Unit 3 Unit 4 Unit 5

a 00 00 0.0 0.0 00 0.0

b 200 175 1.00 325 3.00 300

G 000375 00175 006250 0.00834 0.02500 0.025
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Table 4 Results of real power dispatch using evolutionary
computation

Loss

Unitl Unit2 Unit3 Unitd Units Unité st
(MW) (MW) (MW) (MW) (MW) (MW) mfv'v‘) (MW) “(‘;:
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Unit 6

ol Total

7]
s
GA' 102,349 83367 69,731 10509 10641 12.703 289.301 5902 5202.38
GA? 102,842 84061 69.691 10.070 10377 12317 289.359 5959 528037
EP' 102,106 84.980 69.981 10011 10.047 12.229 289.3564 5.954 527907
EP® 103573 82790 65964 10.067 10.905 12.047 289.346 5946 5283.08
ES' 101,810 84654 69.856 10,080 10.808 12.016 289.324 5924 527825
ES? 102,102 84.421 69.775 10693 10216 12.117 289.324 5924 5282.26
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Fig. 1 Changes of minimum costs to exogenous parameters
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Fig. 2 ave. cost of cases by each exogenous parameters
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Table 5 Real power loss by real and reactive power dispach
GA' GA° EP EP* ES' ES*
Loss” 590t 590 59 5.946 5924 5924
Loss™ 6827 6825 6798 679 6798 6798
Loss™ 5510 550 5310 53% 5279 53%
» thy only real power dispatch *» by only reactive dispach *»** by both
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Table 6 Control variables by reactive dispatch
Vai Voo Vs Vas Ve Vas Tv T2 Ti Te Qow Qom
GA' 1062 1042 1083 1026 1.053 1.060 LOT7 0922 1067 097 015 00683
GA® 1652 102 1032 102 1079 1065 1084 0932 1029 0965 012 0064
EP' 1074 1065 1045 1037 1.090 1.061 1.028 0.9% 0984 0.967 0178 0.0%
EF¥ 1073 1.066 1048 1040 1.033 1065 1.075 0907 Q9% 0964 0091 0464
ES' 1077 1068 1049 1040 1OR) 1064 1068 0916 0965 0967 0068 0000
ES* L1071 1063 1045 1.0%6 1019 1083 0975 0980 LM 0968 0.083 0107
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