a4 F11H
201646 H1H

A ERBEYE DN

Power System Protection and Control

Vol.44 No.11
Jun. 1, 2016

DOI: 10.7667/PSPC151171

ET/NEESHOXNEESHESERER X

£oE R R

(P T L XRFRETAZFR, LT A 110870)

E: S TR TN R 0 KL £ ik R A
I3 R ARAIGR S A S 3, R FRAIER 73 VD0 FF 9 H AR, AR &5 AUt A A B K ELANRR I, 0 31

[LNEWAR SR YR L WK I RIR: St WA N G L K

B3
B3

A AR Sy A e AR o I @A I B TR IR S R K, A R S RE R A i
7E Matlab/Simulink V& _FREEE Al B8R G007 FOBAY . T8 XUHE I 00 it D2 (R~ R P DL SR 5 i e R Ay

HURZSWBVE R A Br, Bl TR A A R

KR WOk, FEE; MO REMWIERS: gl

Wind power hybrid energy storage capacity configuration based on wavelet packet decomposition

LU Yun, XU Jun
(College of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: This paper sets up a method of hybrid energy storage capacity configuration based on wavelet packet
decomposition. Wind power is firstly decomposed into low frequency section and high frequency section by wavelet
packet decomposition, and using low frequency section as the target of grid-connected power while high frequency
section is divided into medium-high and highest on the base of the complementary property of battery and super-capacitor.
Besides, the method of Gaussian approximation is adopted to fit the probability density function so that the capacity
configuration of energy storage system can be calculated finally. The hybrid energy storage system simulation model is set
up based on Matlab/Simulink. So the effectiveness of the capacity configuration can be verified by the fluctuation range
and the state of charge (SOC) of energy storage system.
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Fig. 1 Structure diagram of wind power hybrid

energy storage system
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Fig. 2 Diagram of energy storage system capacity configuration

based on wavelet packet decomposition
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Fig. 3 Control diagram of inverter of energy storage system
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Fig. 4 Control diagram of bi-directional DC-DC

converter of super-capacitor
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Fig. 5 Curve of wind output power
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Fig. 6 Curve of low frequency reconstructed signal
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Fig. 7 Diagram of wind output power by wavelet packet
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Fig. 8 Contrast of probability density curve and

probability density function of battery
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Table 1 Probability density function coefficient of battery

a, b, c,
k=1 0.1732 1.159 0.98
k=2 0 0.938 3 0.000213 7
k=3 02821 0.278 0.6132
k=4 0.126 2.283 1.451
k=5 0.023 21 5.623 1.731

R2 BREABFMEREE QMR
Table 2 Probability density function coefficient of super-capacitor

A by Cr
k=1 -0.004 284 0.3169 0.1862
k=2 0.2419 0.5324 0.506 4
k=3 0.3332 0.1558 0.3558
k=4 0.2335 1.021 0.762 7
k=5 0.083 49 2.006 1.634
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Fig. 10 Contrast diagram of maximum variable power
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Fig. 11 Contrast of wavelet packet hybrid energy storage
system and low-pass filter hybrid energy storage

system wind output power
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Fig. 12 Contrast of battery and super-capacitor power
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