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An Evaluation of Optimal Design of Capacitance
by High Speed of a Control Response.
Takayuki Shibuya, Jun-ichi Itoh (Nagaoka University of Technology)

This paper describes an optimal design method for a current regulator and an output voltage regulator with a DC link capacitor in a
boost-up chopper. In order to reduce the DC link capacitor and boost-up reactor, high speed response of the current regulator and the output
voltage regulator are required. In this paper, the current controller is designed based on dead-beat control with P, Pl or IP structure. Then, it
is confirmed that the control response of dead —beat controller becomes 1/3.15 of the sampling frequency, which is the switching frequency.

The minimum output capacitor is calculated by the control response of the output voltage regulator and the allowance of the voltage
fluctuation. Moreover, the validities of the design method are confirmed by experimental results that the design values agree well with the
analysis result with 8.53% error.
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Fig. 1. Boost chopper circuit.
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