



A MODIFIED C-DUMP CONVERTER FOR BLDC MACHINE

USED IN A FLYWHEEL ENERGY STORAGE SYSTEM
ABSTRACT

The permanent magnet brushless DC machine (BLDCM) is one of the suitable motors for the flywheel energy storage system (FESS) The common half-bridge topology for high-speed BLDCM. It includes a buck chopper and a half-bridge converter. Compared with the full-bridge converter, the half bridge converter has half the number of switches and avoids the short circuit across the phase leg in the full-bridge converter.
However, this half-bridge topology has two disadvantages for the FESS: 1) the energy unidirectional flow, and 2) the energy of the turnoff phase is consumed on the resistance which means the waste of energy.

This project presents a modified C-dump converter for brushless DC (BLDC) machine used in the flywheel energy storage system. The converter can realize the energy bidirectional flowing and has the capability to recover the energy extracted from the turnoff phase of the BLDC machine. The principle of operation, modeling, and control strategy of the system has been investigated in the project. Simulation and experimental results of the proposed system are also presented and discussed.
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