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Abstract: DC circuit breaker (DCCB) is an indispensable key
equipment for building voltage source converter based high
voltage DC (VSC-HVDC) grid. A high-speed mechanical
switch (HMS) is the core component of DCCB to carry current,
realize fast opening and closing, and withstand opening
recovery voltage. HMS has a complex structure, high speed,
severe electrical stress, and high-reliability requirements, so its
design and development are difficult and any problem in any
link of HMS will affect the safe and reliable operation of the
DCCB and even the VSC-HVDC grid. However, at present,
due to the problems of unreasonable design and selection, lax
process control, and imperfect test and assessment, HMS has
frequent faults in practical engineering applications of DCCB.
The characteristics and causes of typical faults of HMS in the
development, commissioning, and operation of 500 kV DCCBs
that have been used in the Zhangbei VSC-HVDC grid project
are analyzed. On this basis, focusing on the typical faults of
HMSs, corresponding reliability improvement methods from the
aspects of design and selection, production and manufacturing,
test assessment, etc. are proposed, which provides guidance and
basis for the design, development, operation, and maintenance
of HMSs of 500 kV DCCBs.

Keywords: DC circuit breaker; high-speed mechanical switch;
typical fault characteristic; reliability improvement method
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