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Design and realization of integrated power flow controller based on FPGA

QIU Da-qiang, LI Qun-zhan, SHU Ze-liang, ZHOU Fu-lin, YU Jun-xiang
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The structure and theory of novel co-phase traction power supply system (TPSS) are developed and the design and
realization scheme of integrated power flow controller (IPFC) are proposed. The modified instantaneous reactive power detection
method which could calculate the compensation current immediately is applied in the system. The back to back SVG system could
achieve co-phase TPSS and comprehensive management of power quality according to compensation current. The design and
realization of IPFC based on FPGA is introduced in detail. The controller is composed of FPGA, A/D conversion and IGBT circuits
and so on, and through the multiple voltages and current real-time signal acquisition and processing, the instruction current could be
calculated by the FPGA quickly and after hysteresis modulation, the co-phase TPSS could be realized. The correctness and
effectiveness of the scheme are authenticated by simulation and experiment.
This work is supported by National Natural Science Foundation of China (No.51007075).
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Fig.1 The structure of co-phase TPSS
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Fig.2 The structure of coordinate controller
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