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Abstract

With the rapid development of manufacturing industry and the rapid improvement of production
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technology, active power filter (APF), as a device that can effectively control the harmonic of pow-
er grid, has become a research hotspot. In this paper, the structure design of compound current
loop controller of PI controller with proportional integral control strategy is proposed. The per-
formance is analyzed and simulated on MATLAB simulation platform. The experimental results
show that the experimental method is correct and realizable. At the same time, it also fully shows
that the system has good harmonic compensation performance.
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Figure 1. Voltage control outer loop and current control inner loop
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Figure 2. Relationship among load current, grid current and inverter output current under pure proportional control
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Figure 3. FFT analysis of grid current
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Figure 4. FFT analysis of load current
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Table 1. Relationship between scale factor and current harmonic content

F 1 PR ESRRENSENXR

Lkl 240 K 5 10 15 20 25 50

FEL X EL IR V% THD (100%) 10% 12% 11% 10%

27% 40%

1R T B R EIRIER S ER R, AR LA BUEL, HRIERT UL — @R K. ARIE
HAR, WARIEHI ] SR80 20 oAy, W] LUK LI THD & B FERE 10% /245 .

3.3. EEMABMSH
WP A AN A SRR A7 AT 5 5, R PHIRE 0 20 BRAY, HIAFIIESEDY 0.001F . P 5 9B

.
-

Figure 5. Resistive capacitive load
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Figure 6. Relationship among load current of resistive capacitive load, grid current and inverter output current
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Figure 7. Load current waveform
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Figure 8. Grid current
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