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Digital hardware control of ac-ac power converter using FPGA
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To obtain high-performance and high efficiency control of matrix converter (MC),
which converts ac to ac power directly, determination methods of the controller gains are proposed. One
method is using the CDM (Coefficient Diagram Method), and the other is employing the FRIT (Fictitious
Reference Iterative Tuning). These methods are applied to the MC based electrical power compensation
equipment (Unified Power Flow Controller). The computer simulation results show the validity of the
proposed methods for the load change. To construct the digital hardware controller, the single phase high
frequency MC is developed and succeeds to implement digital circuit into the FPGA device. In addition,
the three to three phases MC are also developed, where DDPWM (Direct Duty ratio Pulse Width Modulation)
is selected for generating the gate signals to expand the flexibility of the load condition. The
experimental results show the validity of the proposed method.
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