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Abstract

In view of the problems of multiple working modes and complex control of three-phase six-switch
PFC (power factor correction) rectifier, based on the establishment of the equivalent mathemati-
cal model of the converter based on three-phase static coordinate system and two-phase rotating
coordinate system, this paper proposes the strategy of current inner loop control based on dead-
beat control and voltage outer loop control based on PI control for three-phase six-switch circuit,
and designs the controller. The principle simulation using MATLAB/SIMULINK shows that the in-
put current can follow the input voltage to realize power factor correction under the condition of
steady state operation and sudden load change, which verifies the feasibility of the above scheme.
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Figure 1. Three-phase six-switch PFC converter
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Figure 2. Deadbeat control principle
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Figure 3. Block diagram of converter system based on deadbeat current control
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Figure 4. (a) Rated power waveform under deadbeat control; (b) DC output fluctuation at rated power steady
state under deadbeat control
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Figure 5. System waveform when load suddenly increases under deadbeat control
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Figure 6. Single-phase input characteristics of system when load suddenly increases under deadbeat control
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Figure 7. System waveform when load suddenly decreases under deadbeat control
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Figure 8. Single-phase input characteristics of system when load suddenly decreases under deadbeat control
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