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Simulation of the Wind Power Generation System
with Energy Storage System

"Si-Doek Oh, Hee-Sue Lim, Seok-Ho Seo, “Ki Young Kim

Key words : Energy Storage System(# 7] A &4 X]), Fluctuation(¥1%), Optimal Operation Planning
(#3224 7), Wind Power Generation(3 2 %431)

Abstract : The wind power generation systems have a fluctuating or intermittent power output due
to the variability of the wind speed. The amount of wind generation which can be connected to the
grid without causing voltage stability problems is limited. In this study, the simulation of the wind
power generation including energy storage system were performed to reduce the fluctuation of
wind power output and to obtain the optimal operation planning of energy storage system.

Nomenclature
C: scale factor
k: shape factor
p: probability
R: random number
v : wind speed, m/s

v : mean wind speed, m/s

Greek Letters
I': gamma fuction

o : standard distribution

subscript
n : uniform distribution within finite interval [0 1]
wb: Weibull distribution
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Fig. 1 Wind speed of Daegiri, KangwonDo
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Fig . 2 The probability distribution of Fig. 1 and its
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Fig. 3 Expected wind speed with Weibull
distribution of Eq. 1.
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Fig. 5 Power generation of wind turbine obtained by

using wind speed of Fig. 2

‘WInd Turbine

ChargeJ Discharge

Energy Storage

Fig. 6 Wind power generation system including

energy storage system.
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Fig. 7 Final wind power generation stabilized by

encrgy storage system
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Fig. 8 Charge and discharge control of energy

storage system.
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Fig. 10 Power output stabilized by energy storage

system.
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