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Short Fault of Bridge Arm in Cycloconverter for

Fractional Frequency Transmission System

TENG Yufei', NING Lianhui*, WANG Xifan®
(1. State Grid Sichuan Research Institute, Chengdu 610072, China;

2. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In a fractional frequency transmission system (FFTS), the fault characteristics are
analyzed by switching property of thyristor when short-circuit fault occurs in one of the
cycloconverter bridge arms. The different operation modes of the cycloconverter, i.e., the
rectifier mode, the inverter mode and bridge-switching stage, are taken into consideration. The
calculating method for voltage on the lower frequency side and currents on both lower frequency
side and industrial frequency side are proposed, and the fault characteristics of the cycloconverter
are thus quantitatively described. Analysis shows that in case of short-circuit fault, the bridge
arms fail for commutating, the voltage on the low frequency side drops obviously, and the fault
current on industrial frequency side gets very large. However the cycloconverter in FFTS usually
works in the rectifier mode, the peak value of fault current on its industrial frequency side can be
reduced by over 40%. Simulations verify the above analysis.
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