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Research on photovoltaic inverter with non-electrolytic capacitor based on AC side power decoupling

SHU Zhan', CHENG Simeng', YANG Yue', TAO Xiang', ZHANG Yonggao®
(1. Jiangxi Electric Power Company Electric Power Research Institute, Nanchang 330096, China;
2. School of Electrical and Automation Engineering East China Jiaotong University, Nanchang 330013, China)

Abstract: A non-electrolytic capacitor PV inverter based on power decoupling circuit in parallel with AC side is
presented. The main circuit of proposed inverter adopts the traditional voltage source H-bridge circuit and power
decoupling circuit uses a novel double-direction converter with seven switchers, it is connected with AC side of PV
inverter. The current hysteresis controller is used in H-bridge converter to realize grid integration and a new control
strategy named as pulse energy modulation is adopted in power decoupling circuit. According to the decoupling energy
needed by power decoupling circuit, the duty of power device is calculated. Power decoupling circuit adopts the control
strategy named peak current controller, which can decrease the capacitance values of decoupling capacitor and make the
non-electrolytic capacitor PV inverter come true by increasing the voltage ripple on the decoupling capacitor. The four
different operating models of power decoupling circuit are analyzed and the parameters of decoupling inductor and
decoupling capacitor are designed. The proposed non-electrolytic capacitor PV inverter and its control strategy are
simulated by Matlab/Simulink. The experimental results show that the power decoupling circuit of proposed
micro-inverter is effective and can reduce the value of the decoupling capacitor to several tens pF. In this way, it can
realize the non-electrolytic capacitor PV inverter, thereby increasing its lifetime.
This work is supported by National Natural Science Foundation of China (No. 51467006 and No. 51467005).
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Fig. 1 Proposed PV inverter topology based on power

coupling circuit in parallel with AC side

FeARIT AR E i U R SAR B A s T S
SN A T N S R T S L DU 41 A S =
Sy FH Sy, SEIIY AR 2% v AN 5 AR L FRUEK L (1)
AL AC e, PEHIF G Sov Ssv Sse Se Ml Sy SLHLAR
FHHLZ Cx ML Ly (M REREACH, M7 SELEL M)
IR RE AN R RSN B IR R Y Cx b, AIRK
DI AR AR 28 EL IR M L2 Cye IAH, 115 Cx F
Cae FFT LR FH /N FRAB K T3 iy A L 2%

2 THEMRFEERE TR0

MG DIFEAFE, SRS B A LIS
SeARA A DI Pey AHSE o WA Ppy 5107 23 10%
I H DI Py IR R T HL: 2Y Ppy > P I, D%
fife Rl BRI B, MR A TS Y Ppy < Po I,
DR R N RS RE 1, %o e B AR FL
R R P T30 AR 28 v PR A 1F S8 B I AS
T, WOAT AR AR I S 1 BN [FDRE D 2R R
B A TAERE
2.1 TR 1

fif Rl L TAEAERE S T I, oAb T RE R OBCIR
A, ARSI wow > 0, A3 AP TAERTEL

BrEe 1e—n): W 2R, JF%E S, S,
S,—S; KW, fERE R TN 0 Ltk EAHR
it peakils FeAIETN



Tob R TR LI ) A AR 1) T LA P A AR AR SR B 5T - 89 -

~V

v

z0|zl h hol I t
(b) BRI B B2

2 & T TAEM R 4R

Fig. 2 Two operation stages of mode I
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Fig. 6 Inverter hysteresis control schematic
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after the power coupling circuit is operating
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