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Design and implementation of pulsed load power supply
with fast dynamic response

ZHU Ze-yu, YANG Ping, CAO Jin, LIU Chao-rui, WU Song-rong
(Key Laboratory of Magnetic Suspension Technology and Maglev Vehicle, Ministry of Education,
Southwest Jiaotong University, Chengdu 611756, China)

Abstract: The current pulse load is generally characterized by wide frequency band and pulse variation, which de-
mands higher stability of the power supply system. After the pulse load is directly connected to the power supply
bus, the instantaneous power of its load presents the pulse characteristic as the load current, which causes the bus
current fluctuation to be too large. In order to balance the instantaneous power difference, this paper proposes a bi-
directional converter to compensate for the excessive current fluctuation of the bus caused by the pulse load charac-
teristic, and to solve the problem of adaptability of pulse load and power supply. This paper proposes an adaptive
current feedback control with capacitance voltage valley detection. This method can be applied to the case where
both the pulse frequency and power of the load change arbitrarily. The influence of parameter design on the stability
of the converter is analyzed by establishing its dynamic model. Finally, an experimental prototype is built to verify
the feasibility of the proposed scheme.

Key words: current pulsed load; bidirectional converter; adaptive current feedback ; dynamical model



