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Fig. 1 Diagram of series type five-terminal HVDC system
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Fig. 2 Diagram of series type four-terminal HVDC
system from ultra-HVDC system
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Fig. 3 Diagram of parallel type five-terminal
HVDC system
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Fig. 4 Diagram of switching substations for DC lines
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Discussions on Fault Clearing Actions of Protection System for Multi-terminal HVDC

WANG Junsheng, WU Linping, ZHENG Yuping
(State Grid Electric Power Research Institute, Nanjing 210003, China)

Abstract: The fault clearing actions for multi-terminal high-voltage direct current (HVDC) power transmission protection
system are relative to the structure of multi-terminal HVDC system. Two fault clearing actions (blocking and restart logic of
line fault) are analyzed in detail for a series type and a parallel type multi-terminal HVDC system. Other fault clearing actions
are also introduced. Fast retarding with setting bypass pair is a general blocking action for the series type multi-terminal HVDC
system. Blocking firing pulse is a general blocking action, and inhibiting bypass pair is often used in the parallel type multi-
terminal HVDC system. For the series type multi-terminal HVDC system, pole isolating is adopted instead of converter
isolating. Because there are many DC lines with different voltages, it is very complex to implement restart logic for DC line to
ground faults. Runback and pole balancing must be implemented in all master converters synchronously. A new fault clearing
action by closing the ground return breaker is used. For a parallel type multi-terminal HVDC system, it is only to make the
time of initiating restart logic and the settings of restart logic almost identical in all converters. Decreasing DC current and
blocking is a new fault clearing action. A new fault clearing action named opening DC line breaker is to isolate a faulted DC

line.

Key words: high-voltage direct current (HVDC) transmission; multi-terminal direct current transmission system; fault clearing

actions; series type; parallel type



