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Fig.1 The structure chart of Boost three-loop control
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Fig.2 Waveform of grid voltage and current Fig.3 Input voltage and current waveform of Boost



5558 Wi Bk, 25 - BE TR PR DGR R RGeS 55

33 HERBZBEERPHEER

JEHRIEAE 25 1 500 Wem™ XN T EL ARk
AR 9 0 ) B U Bk HL TR Uy, Tt Boost H 8% F,
Wiy, AR P R B B B2 H . w,,. 2 Boost
FHUBRHL I 1, SEAT 05 FOT 1L, A5 30 05 SO KT AN K] 4
Fi7 o

DGR 5 1 e R BOCR AL Rt D) 30

<
1 P T 0 Ol 5 R 4K 5 5 MPPT, g0
AL LRI A PO B2 L s L, o T DA 5 B "
wy, TR TCREA S AN T A4 L A4 Y £,
i HAE A Boost B JE% HE AT Rk v 48 i) RN, A =0 0.1 02 - 03 04
T O G, TN T i, A, BEGE TR TR
BRLR TR AR FRA ML TR 400 VR AR AFEYSC B4 HRSZMARPETR

Fig.4 Verification figure of DC bus voltage protection
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Photovoltaic Grid-connected System Based on Modified Dual
Closed-loop Control

Chen Cheng, Wang Xun, Cheng Hongbo
(School of Electrical & Electronic Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: Mismatching of input and output power often happens under high-intensity illumination in photovolta-
ic grid-connected systems, which may cause excessive voltage of DC-bus. To solve this problem, the paper pro-
posed a novel control strategy, which employed three-loop control scheme in Boost circuit including traditional
voltage loop, current inner-loop plus DC-bus voltage protection-loop. The approach would automatically coordi-
nate the input power to match output power when the voltage of DC-bus capacitor was rising, which could en-
sure the rated output power, avoid the power loss due to the high voltage failure of DC-bus and therefore im-
prove the reliability of the grid-connected systems. This research adopted single-phase double-stage structure,
analyzed the control system design in details, and finally verified its validity through the simulation PSIM.

Key words: photovoltaic grid-connected system; DC-bus voltage; average current control; voltage feed-forward;

compensation ; computer simulation



