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Research on Smooth Control of Wind Power Fluctuation
with Hybrid Energy Storage

Wang Haowen,Wang Enrong,Zhang Hailong
(School of NARI Electrical and Automation, Nanjing Normal University, Nanjing 210023, China)

Abstract : Due to the perfor-mance characteristics of battery and super capacitor,a coordinated control strategy based on
hybrid energy storage of battery and super-capacitor is proposed. The fluctuating power is separated into low frequency and
high frequency by low-pass filter. The low frequency part is suppressed by the battery. The high frequency part is
suppressed by the super capacitor. A voltage and current double closed-loop coordination controller is further designed to
realize the frequency division energy through out of the battery and the super capacitor. The simulation results show that the
proposed hybrid energy storage system effectively suppresses the power fluctuation of wind power system and prolongs the
service life of the battery.
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Fig.1 Structure of wind turbine-energy storage system
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Fig. 3 Equivalent circuit model of energy storage convertor




EROC, A5 FE TR A RERE R K e B DR Y S~ il 5

EREAE L 2 DR 5 o ek ak =

P=E i,

0=-E,i, ()
iy i, NS ZAHRIETE d,q S0, E N S8 = A B ETE d Bl o] Dodad fa] i, o, ok
SEIXA DA RIC S S A ] Bt T A 4 BRRAERE AR I AR PO FEHIAE S R AR AR T N is 1T
B, AT LA 2k SO PR B A2 M A AR A S0, Sl iR R G AE E A A DI P e, TR Qe
R AT AR B A B B i, BRI i, 0, WEIERE R u,u, , 24 Park BTG
g, T AT SVPWM 5l S5 14 388 DB 3 311 1 1.

u, Ay
| dq/abc H PWM %’4

SRR HU R
B4 fEETRE PO HHIER

Fig.4 PQ control diagram of energy storage convertor
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Fig.5 Energy flow under strong wind Fig. 6 Energy flow under weak wind
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Fig.7 Circuit diagram of one-order low pass filter Fig. 8 Power optimization of hybrid energy storage
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