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Research of three-loop control method of photovoltaic grid-connected inverter

LI Ming, YI Ling-zhi, PENG Han-mei, DENG Dong, YAO Zhe-zhi
(College of Information Engineering, Xiangtan University, Xiangtan 410005, China)

Abstract: In photovoltaic grid-connected inverter system, traditional double-closed loop control method can result in the system
dynamic response speed slow and switching frequency instable. Aiming at that, this paper presents a three-loop control method,
including voltage external loop, frequency middle loop and current inner loop. The total inverter system is deeply analyzed, simulated
module is constructed by using Matlab/Simulink to make simulation experiment, and 1 kW test platform is established to do
experiment analysis. The results show that the inverter system controlled by three-loop simplifies the design of filter and guarantees
the waveform quality of the output current, which make it contain few high-order harmonics, the system output current and grid
voltage have the same frequency and direction, and the power factor after interconnection close to 1.
This work is supported by National Natural Science Foundation of China (No. 50977080).
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Fig.1 Grid-connected single-phase inverter
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Fig.2 Traditional control schematic of grid-connected inverter

1.2 FRIRERIE S R IR

B 3 R EER A R R, 0 Y [
WIS WG, 1 RS AN B HL D ) SE B
T P B N S IR 7 NN () B b P A
SR, BT - EANFE R g, Y
|17 =i [> h i B DRI PR A . 40 Tk
Udc N Udc
, '{%7—95
Ce ML, akE L N L b, dd L -
T B, HEN —1 < —h BT SR SR, S2.

}%Eﬂy 'TEE& S1.54 %‘ﬁ’ )I_I\IJ uAB =

U U
s3%ﬁ,mmm:—;%4%—;—QME%@

L, dfit L EAiiiskd, H80 —i>hi, JF
FORSTFIREA, W S5, NS LI B R | LA
2N (PR SE AR A R .

40 : i"+h
20
(A AAL
(AT
< 0 ‘l"' A
20 -
-40
,60 1 1
6
0 3 t/ms

3 IR R R IR E
Fig.3 Principle of hysteresis current control
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Fig.4 The waveform graph of hysteresis control
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Fig.5 Principle graph of three-loop control
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Fig.6 Output current waveform of grid-connected system under
two control methods
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Fig.7 Harmonic analysis of the system’s output current

&l 8 & = IR T I P AR 38 1) T S
B, AR RTBI DRI AR IR A e A
ZE MR 4000 Hz PRI, BT LAAT AT A ST )
WL BEAR A MRS T M, AT fj b R 4t
TR A BT

5

f/ kHz
w

\S)

O 1 i}
0.02 0.04

t/s
8 IR T W35 T8 2% FF ORI E K
Fig.8 Switching frequencies of grid-connected inverter under
three-loop control
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the traditional double-loop control method
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Fig.10 Grid inverter output current and voltage waveforms
under the three-loop control method
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