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Research on grid-connected three-phase inverter based on improved

genetic PI and repetitive control

WU Bin, YANG Xuhong

(Automation Engineering of Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: PI control can rapidly track the grid-connected current, however, the harmonic components of current are
high due to the power electronic device of the inverter. In addition, PI parameters are difficult to adjust in practical
application, and it is difficult to achieve optimization in the regulation process, which exacerbates the distortion of
grid connected current. To achieve the best possible performance, an improved genetic algorithm is considered to op-
timize parameters of PI control. By calculating the error of practical current with setting current, this algorithm
builds the current fitness function. The optimal PI parameters are obtained by iterating remarkably and the distortion
rate is reduced. The combination of repetitive control technique significantly improves the steady performance by building
the specific frequency notch filter and second order low pass filter. Through Matlab/Simulink, a model of grid-connected
inverter with LC filter is built and the performances of the three control strategies of PI control, PI repetitive control and
improved genetic PI repetitive control are compared to verify the effectiveness of proposed control strategy.
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Figure 1 Topology diagram of LC filter three-phase

grid-connected inverter
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Figure 2 Coordinate transformation vector diagram
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Figure 3 Schematic diagram of compensation decoupling
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Figure 4 Structure diagram of improved genetic

PI repetitive control
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Figure 5 Bode diagram of controller
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Figure 6 Flowchart of improved genetic PI algorithm
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Figure 7 Error of 100 generations genetic iteration

3 P w0 5 AR

PRI 3 i il SR W AT LU AL, 43 ) & PILPT 45
HEE D Lk s PL a5 A EE R, KIE(NB/
T 32004—2013 JGAR % Ha IF 9 30 A8 8 B R LG ) L IF
P FEL AT B S O R AR R R <S5 0%

RAESHME 1 R, HEHRRMAE 0~0.1 s
WA 20 AL0.1 s JFRZAESN 40 A, PI Z 8K ¥ 4 5



55 36 4 6 1] e LA R T Uk L PT AN A2 A R AY =R AR AR O BT Y 155

PG 0 R b, =4.4.k,=0.5, BHEBRTN
20 AW, Bl kAR SRR B0 PL SR Sl b, =
3.907 7.k;=0.131 5,445 & B 40 A B, Bk
BAEFEG RN PL S B R b, =4.948 7 k=
0.383 3,

K1 Aubhik

Table 1 The system parameters
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Figure 8 Inverter currents of three control strategies
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Table 2 The control parameters of diffident currents and

comparisons of performance
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