F 44 F13 W
201647 H1H

Y EE X L

Power System Protection and Control

Vol.44 No.13
Jul. 1, 2016

DOI: 10.7667/PSPC151263

E T iRt 5 Kb PI* D" WOk A IR T

L &, 3K, FRM, ARE, RS

(FEIRRFHGERFFR, BH H 710051)

E: E ks PID FEHIR /LTI TIRE 2. SEEE WM. NSRRI E AL, it b iRmflae B
WA R BIR R, S SRA R R AN, PR T AT OU AR PID 2l s 1 Nk . AEA 2 B g
e SRR S B BER b, %3R5 I NSRRI 42 il o 1 4 S R TR A, R IR £ 1 o2
A% >IRES), AR ARG T A I B A R S R B SE 5 B P RN, SICBRA s S 8 AE 2 i1 AL AL «
PIRERERY], Pt )a roz il s B 0SS H RS s Ot Bt RIS R ER B IG R RE D, RERG
ALt RE LIRS AR P R K

KRR MEREPLUR; AR Ml BRI k2

Control strategy for energy storage system inverter based on fuzzy P/*D* neural network controller

NI Lei, FAN Bo, NIU Tianlin, BIAN Gangying, ZHAO Guangsheng
(Airforce Engineering University, College of Air and Missile Defense, Xi’an 710051, China)

Abstract: The traditional PID controller has a shortage of an-interference performance, parameters setting and
time-varying control. In order to improve the output-voltage performance of the inverter and robustness of battery energy
storage system power supply, this paper puts forward a control method based on optimized fuzzy PID controller. Based on
expounding the definition and math algorithm of fractional order controller, the method introduces fuzzy control rules to
adjust the parameters of the controller, meanwhile, combines with the self-learning ability of the neural network to adjust
and optimize the controller parameters online by improving the membership function and fuzzy control rules constantly.
The simulation results show that the quality of anti-interference and robust of the optimized control system are enhanced,

the controller has better construction and dynamic performance, above all, the optimized control methods are feasible for

the inverter of battery energy storage system.
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Fig. 1 Circuit of three-phase bridge inverter
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Fig. 2 Structure of fuzzy ractional order controller PI*D*

AR S5 e 22 50 11 2R A s M S ) e SR 4 2
RN, RGERH =ML R EOE, i B
THREBRCRHEOERBIAK, « AL Ap [PK
#ifd, FRAKXO) AR, b Ky .
A0 W Ry I D I B I B A, JE
Ibif e 2 S 2

Ky = Kp +AK,
A=A +AA 9)
p=pu’ +Au

3 iRMAE S HN PI D" {5 2%

3.1 IR S W 4K 4544

BORI 420 R B A S k. PrrPirkaesam
PP, eSS G TR AR LR e . AR o 52 2 )
e ABAL SRR AE A — 2, LSRR
BR HIRS SR U — LA e Je A M L PR AT g, [
B RO AN A . A SR FH T-S B fih 28 )
g6, e AU P R A I 2 P A 2, i A
2 I D REAE 5E R SRR PR AU AT B ) M08 K o
MIFELREE,  JEF A4 R FH A AR AR U 1) )
P, e @ T R AT PR T I S AR P 45

RO o 25 X 20 25 4 T ABE a8 ol R Ao 28 T 24
FPLA, A3 e BER AR K I R R ), )
A A 2680, Bt RSt B 82
st Foph gt 2% S5k I3 TR

U, (s)

3 TEA LR P 2% SR A
Fig. 3 Structure of the fuzzy neural network
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Fig. 4 Output voltage waveform by controllers with integer order
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Fig. 7 Step signal response curve of the controller
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