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Fig.1 Schematic diagram of APFC electric vehicle charger
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Fig.2 Equivalent circuit of APFC electric vehicle charger
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Fig.4 Analysis of simulation data of grid-side current supraharmonics
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Analysis of supraharmonics generation mechanism
of single-phase APFC charger

TAO Shun', YAO Hai-jiang', LIU Yun-bo', XU Yong-hai', QIAN Ye-niu’
(1. State Key Laboratory for Alternate Electrical Power System With Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China; 2. State Grid Beijing Electric
Power Company, Beijing 100031, China)

Abstract: With the power electronics of the distribution network, the supraharmonic content of 2~150 kHz increa-

ses rapidly, causing new power quality problems. Electric vehicle chargers have received widespread attention as a

typical source of supraharmonics. In this paper, the model of the single-phase APFC electric vehicle charger with

average current control in continuous current mode is first studied. The expression of the supraharmonic current on

the grid side of the charger is solved, and the supraharmonics at the main frequency are calculated. The amplitude

of the wave emission is analyzed, and the influencing factors of the supraharmonic current emission level are ana-

lyzed, and the theoretical analysis of the supraharmonic current emission characteristics is verified through simula-

tion and actual testing. The above research is helpful to grasp the generation mechanism and typical characteristics

of supraharmonics, and has reference significance for the detection and treatment of supraharmonics.

Key words: electric car charger; APFC; supraharmonic; generation mechanism; typical characteristics



