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Estimation of Wind Turbine Power Generation
using Cascade Architectures of Fuzzy-Neural Networks

Seong-Min Kim, Dong-Hoon Lee, Jong-In Jang, Jung—Cheol Won, Tae-Ho Kang, Yeong-Keun Yim, Chang-Wook Han
Dong-Eui University

Abstract - In this paper, we present the estimation of wind TFzo g 1ok AAS UE2 [215 #astr] vpgtch
turbine power generation using Cascade Architectures of AND — AND (@) - "T( )
Fuzzy Neural Networks(CAFNN). The proposed model uses neuron y = AND{z;w ’ y= P Wy T

the wind speed average, the standard deviation and the past n
OR neuron y= OR(z;w) , o y= S (wtz,)
i=1

output power as input data. The CAFNN identification process
uses a 10-min average wind speed with its standard
deviation. The method for rule-based fuzzy modeling uses
Gaussian membership function. It has three fuzzy variables
with three modifiable parameters. The CAFNN's configuration 2
has three Logic Processors(LP) that are constructed cascade X :D"%/—/

architecture and an effective optimization method uses

two-level genetic algorithm. First, The CAFNN is trained ¢

with one-day average input variables. Once the CAFNN has N

been trained, test data are used without any update. The main z
advantage of using CAFNN is having simple structure of SN

system with many input variables. Therefore, The proposed i

CAFNN technique is useful to predict the wind turbine(WT) P

power effectively and hence that information will be helpful to
decide the control strategy for the WT system operation and
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application.
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o5y AZAAE ANPAUA Az At Aot gy LR AL dagTend ARW) AT A9 AT ARE
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A 2<®lo] #E dt7} AAolrh o]BE A MR A ~E w)e HAAsete] Mg Fojwk A Elbest fitness)E Reth FAA &
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Best fitness
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1
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F

Sequence °
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population size 100
. . i ti 100
Genetic Algorithm maximuill seneration
Crossover rate 0.8
Mutation rate 0.05
. L i .
Gradient-based earvnmg rate 0.05
) Maximum Number .
learning . . 3000
of iteration
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