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A Study on Principle and Characteristics of the Commutation for
Three — phase Full — wave Boost Converters
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The voltage fluctuation is an important index for a DC power system. In the brushless
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Abstract
DC power system based on a new C-dump bi-directional converter, the voltage [luctuation is result
from the commutation of the converter. The commutation characteristics and their influcnces on the
voltage [luctuation are investigated in this paper, and some measures are proposcd which can be used

to reduce the voltage fluctuation. Simulation and experimental results have been given to confirm the
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ANALYSIS AND COMPARISON ON THE CONTROL STRATEGY
OF THE C-DUMP CONVERTER

ZHOU Bo, GENG Yun-liang,

FU Ying, YAN Yang-guang

(Key Laboratory of Aeronautical Power System, Nanjing University of Aeronautics & Astronautics,
Nanjing 210016, China )

ABSTRACT: The C-dump converter is a new type of power
converter used in brushless DC motors, and its switching
control strategics have a major effect on the armature currents
ripple of the motor and the voltage fluctuation of the energy
recovery capacitor in the converter. This paper is devoted to
investigating the switching control strategies and their effects
on the motor system. The two switching control strategies,
PWM control and hysteresis control, for the main switches in
the converter are discussed. In particular, several switching
control strategies for the chopping switch are analyzed and
compared in detail, including the hysteresis control, the PWM
control with higher or lower switching frequencies than those of
the main switches, the synchronous PWM control with main
switches, and the synchronous PWM control combined with the
hysteresis control. The synchronous PWM control combined
with hysteresis control is recommended for the C-dump
converter due to its small current ripple of the motor and
voltage fluctuation of the energy recovery capacitor. The results
of the numerical simulation and experiments have demonstrated
the effectiveness of the recommended switching control

strategy.

KEY WORDS: brushless electric machines ;
control; C-dump converter; current ripples ; energy dumped
capacitor; PWM
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