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Optimal control in a wind power hybrid energy storage system based on fuzzy neural network

LU Yun, ZHAO Yong-lai
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110780, China)

Abstract: The use of wind power energy storage system is an effective measure to stabilize fluctuations in wind power today,
however, the energy storage system control strategy has a direct impact on the wind power system's technical and economic
performance. Based on the complementary in function of super-capacitor and battery, its application in wind farms based DFIG and
the topology control structures for wind farm with distributed rectifier and centralized inverter are adopted, fuzzy neural PID
controller is designed, and fuzzy neural network algorithm is used to optimize PID control parameters for hybrid energy storage
system on line. Based on MATLAB / SIMULINK platform, the control system simulation model is established and analyzed.
Simulation results show that the hybrid energy storage system can improve the life of the energy storage device. According to the
compensate power and the fluctuation range of the state of charge of the energy storage systems, as well as wind power fluctuations
in the degree of smoothing, the effectiveness of the control system is verified.
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Fig. 1 Structure diagram of wind power hybrid energy storage

system based on a double-fed generator
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Fig. 2 Control block diagram of wind energy storage system
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Fig. 3 Control block diagram of transfer function
for LCL filter

2 REMEREIEMITRE PID 4 2R8I

BRI ANZE PID #2185 2 Hrcbcdbpn Ak, i
W2 2. PID FEhl a3 M0 RT3

gt 4 s
R TR Homnz WAL

B | raasran P, S(1)

Srcf
o] Ki|Kdl
vyVYY
PID DC/DC
e —] o > (i e
Pt A fiti i e

4 TRHBIREE PID 45 2S
Fig. 4 Fuzzy neural PID controller

2.1 M ENERFE KRR
Kl 5 RO ph e s Pl a2 i ], HeR A
FZHET Mamdani #8175,
FBEEEA AR, 20 HEIRZE e,



Ik

HL RO A2 9 2 X LI 5 il E R S LA - 115 -

IRZEARM A SRk e EATHUIRZS AR 6. 2
JER AR REATROAL,  FER A AR M
e SR, 25 = 2R AR MR, 5
VU2 BB AT IR 5, SR T2 e 2
PID =AM K, KA Kqo BB RGEHE
17 RS TT 5

5 1RHIE Mg IT 3R A HaE

Fig. 5 Structure of fuzzy neural network controller
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Fig. 6 Training comparison of fuzzy neural network before/after

optimization
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Fig. 9 Power fluctuation of super-capacitors and battery
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