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Characterization and performance evaluation of the multi-functional compensators for three-phase ac power

system with low frequency pulsed load

Jianxin Zhu, Ya-nan Zhang, Tianyuan Hui, Fan Yang

College of Automation, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] Low-frequency pulse loads pose significant challenges to the stable operation of power systems. To
improve the quality of grid power and enhance system stability, Multi-functional compensators (MFCs), which possesses
the capability to simultaneously compensate the pulse current, harmonic current, and reactive current, are proposed for
three-phase AC power system with low frequency pulsed load. A comprehensive analysis and comparative evaluation of
the circuit configuration for the MFC, including single-stage and two-stage solution, are presented. Single-stage MFC has
the advantage of efficiency and system simplicity, while two-stage solution has better compensation effect and reduced
decoupling capacitor requirement. Operation principle, modulation strategy and control scheme for the MFCs are analysed
in detail. Prototypes of two MFCs are built and tested. The test results indicate that the proposed MFC can eliminate the
impact of low-frequency pulse current, with THD decreasing from 65% to within 10%, thus verifying the effectiveness and
feasibility of the proposed topology and control method.
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