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Fig. 1 Mmain circuit structure of four-legged APF
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Fig. 2 Control principle of non-harmonic detection
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IMPROVED CONTROL STRATEGY OF FOUR-LEGGED ACTIVE
POWER FILTERS IN 0.4 kV MICRO GRID

Liu Yizhao', Xu Jin’, Wang Jinhao', Lei Da', Li Huipeng'
(1. Electric Power Research Institute , State Grid Shanxi Electric Power Company , Taiyuan 030001, China;
2. Measurement Center of State Grid Shanxi Electric Power Company , Taiyuan 030032, China)

Abstract: In order to solve the deterioration of power quality caused by power electronic devices in 0.4 kV micro grid, it
is necessary to improve the four-legged APF control strategy. This paper adopts the use of non-harmonic detection and
proposes an improved control strategy of four-legged APF based on multi-model principle. Firstly, the mathematical
model of the four-legged APF in the stationary coordinate system is established by replacing the network side current and
the DC bus voltage directly as the state variables. Secondly, the four-legged APF in 0.4 kV micro grid requirements the
power fluctuation and fast dynamic response, the proposed control strategy of the four-legged APF in the stationary
coordinate system is applied, namely proportional integral, vector resonant and repetitive control composite controller as
the current loop controller of the four-legged APF with fast dynamic response, high accuracy and small amount of
calculation, provide guarantee for the power quality in 0.4 kV micro grid. Finally, the feasibility of the proposed control
strategy is verified by simulation and experiments.

Keywords: micro grid; four-legged APF; non-harmonic detection; multi-internal model; vector resonant; repetitive

control



