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Combined with Expert System)
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Abstract

In this paper, the optimal design of a wind generator, implemented with the hybridized GA(Genetic
Algorithm) and ES(Expert System), has been performed to maximize the AEP(Annual Energy
Production) over the whole wind speed characterized by the statistical model of wind speed
distribution. In particular, to solve the problem of calculation iterate, ES finds the superior individual
and apply to initial generation of GA and it makes reduction of search domain. Meanwhile, for effective
searching in reduced search domain, it propose Intelligent GA algorithm. Also, it shows the results of
optimized model 500[kW] wind generator using hybridized algorithm and benchmark result of compare
with GA.

Key Words : Direct-Driven Wind Generator, Optimization, GA(Genetic Algorithm), ES(Expert System),
CBR(Case Based Reasoning), AEP(Annual Energy Production), Mutation Rate
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Fig. 1. Characteristic of Wind turbine
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Table 4. SPECIFICATION OF WIND POWER
GENERATOR
A Z2(Ps) 500[kW]
Cut-in & 3.5[m/s]
&5 ALY A T 13.5[m/s]
Cut-out ¥4 26[m/s]
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Table 5. Variables of candidates
&% X1 X2 X3 X4 47 F/ER
([kW)) (fm) | "7
740 217 | 1055 | 22470 | 70.35 42| 100/300
500(1) | 2027 | 8940 | 21.098 | 63.775 | 39 | 100/300
5002) | 25 125 13 58 39 | 100/300
450 2272 110412 | 101563 | 53.25 36 | 100/300
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Table 6. RESULT OF OPTIMIZATION

Symbol ES+GA
Designed
Model .|
Generator 1233.0512[MWh] | 1234.5222[MWh]
Convergence 58.8152[H] 46.793[H]
Time (3528.91[min]) (2807.57[min])
X1 2.0277 1.817
Parameter X2 8.9407 8.883
X3 21.098 16.428
X4 63.7750 65.132
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