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Comparison Study on Transient Stresses and Insulation Coordination on Offshore VSC-HVDC

Converter Station Considering Different Arm Reactor Arrangements

LI Yuanzhen®, YUAN Yijia, KONG Ming, SUN Baobao, YANG lJie, HE Zhiyuan
(State Grid Smart Grid Research Institute Co., Ltd., Changping District, Beijing 102209, China)

Abstract: The total capacity of the VSC-HVDC projects used
for offshore wind farms integration in the world presently has
reached up to 10 GW. As the unit investment cost continues to
decrease, the VSC-HVDC will still be the primary option when
it comes to integration of far-away offshore wind farms during
a period in the future. Because the offshore AC gird is mainly
composed by the offshore wind farms, the electrical transients
of offshore converter station are different to some degree
compared to the onshore side. Moreover, different arm reactor
configurations also result in different transient characteristics.
Hence, focusing on the symmetric monopole system, this paper
compares the transient electrical stresses imposed on offshore
converter station considering the two arm reactor arrangements,
i.e., valve AC side and valve DC side. By establishing the
simulation models based on PSCAD/EMTDC platform, the
differences of transient characteristics and mechanism in case of
the key faults, e.g., valve AC side single-phase grounding faults
and two-phase short circuit faults, are analyzed in detail. Then,
a comparative study on switching overvoltage and withstand
levels of the key equipment in the offshore converter station
are carried out. As a result, the valve DC side arm reactor
arrangement significantly reduce the valve transient overvoltage
and overcurrent. But this is at the sacrifice of the higher
requirements of transient stresses withstand capability of arm
reactors.
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converter station; arm reactor; transient electrical stress
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Fig. 1 Sketch of a VSC-HVDC link used for integration of monopolar off shore wind farm
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Fig. 3 Sketch of the key faults within converter valve zone
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Fig. 4 Fault mechanisms in case of valve AC bus single-phase
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grounding faults (pre-valve blocking)
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grounding faults (scheme 2)
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Table 5 Comparison of transient electrical stresses in case of valve
AC bus two-phase short circuit fault
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Fig. 11 Fault mechanisms in case of valve DC bus grounding fault
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