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Security and Stability Study on Planned Ultra High Voltage Power Grid
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ABSTRACT: In 2018, according to the transmission planning
scheme evaluated in 2005, a large amount of hydro power in
southwest China is projected to transmit to east and central
China through four +800 kV ultra high voltage direct current
(UHVDC) links and some parallel 1000 kV ultra high voltage
alternating current (UHVAC) transmission lines. In order to
examine the technical feasibility of this scheme, a series of
study were carried out using a hybrid real-time simulator. The
network performance based on minor and severe emergencies
was investigated. The interactions among +800kV DC links,
connected AC system and the impact of multi-infeed DC power
on east-China network were analyzed. The results show that
the 2018 power grid scheme is feasible from the transmission
system security and stability perspective.
areas of the transmission system reflected lower than

However, some

anticipated voltage when +800 kV UHVDC bipolar emergency
outage occurs. It is recommended that reactive power
compensation can be installed for voltage improvement. This
feasibility study also revealed that when high enough
over-voltage occurs at rectifier commutation bus, it may result
in commutation failure at the inverters. Hence, for three of
the UHVDC links mentioned in this paper (whose locations of
rectifier stations are close in proximity), when bipolar
emergency outage occurs at one of them, it could lead to
commutation failure at other two inverters due to the
over-voltage at commutation buses of the rectifiers.

KEY WORDS: ultra high voltage direct current; ultra high
voltage alternating current; hybrid real-time simulation; security
and stability; multi-infeed DC power system; commutation
failure
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