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ABSTRACT: Generally, HVDC transmission system has a
quite complex structure with a large number of components. As
is well known, each component has a different impact on the
system reliability. The technique of determining the contribution
of each component to the system unreliability can be used to
identify the system weak parts and provide a useful tool for the
decision-making on HVDC system operation and planning
processes. This paper proposes an unreliability-tracing
principle based on the proportional sharing principle (PSP), and
an unreliability-tracing model for HVDC transmission systems.
The PSP was used in this model twice based on the sub-system
division scheme. In the unreliability-tracing process of the
sub-system, the contribution of each component to a
sub-system unreliability index can be calculated using the PSP.
In the unreliability-tracing process of the whole system, the
contribution of each sub-system to the system unreliability can
also be calculated using the PSP. The contribution of each
component to the system unreliability can be obtained by
combining the two contribution results. The case study
indicated that the proposed technique can distribute the HYDC
transmission system reliability index to components or
sub-systems impartially and reasonably, and it can also be used
to identify the system weak parts.
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Fig. 1 Reliability diagram of the Guiguang | HVDC
transmission system
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Tab.1 Reliability indices of the Guiguang |
HVDC transmission system
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Tab. 2 Indices of forcing energy unavailability tracing
for the Guiguang | HVDC transmission system
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Tab. 3 Indices of monopole forced outage rates tracing for
the Guiguang | HVDC transmission system
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Tab. 4 Indices of monopole forced outage rates

with no spare transformers for the Guiguang |
HVDC transmission system
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Tab.5 Comparison of forcing energy unavailability

contributed by different equipments with a failure rate of 0
for the Guiguang | HVDC transmission system
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Fig. 2 Identification method for the weak parts of
HVDC transmission systems using the
unreliability tracing technique
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