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A Planning Approach for AC/DC Hybrid Power Grid with High Proportion of Renewable Energy

ZHANG Xin, LI Yuanyuan, JI Ping"
(China Electric Power Research Institute Co., Ltd., Haidian District, Beijing 100192, China)

Abstract: The stability characteristics of a sending-end power
grid are significantly affected by the operation of ultra-high
voltage (UHV) DC projects and large-scale renewable energy
connections. Based on the analysis of the interaction between
the renewable energy, UHV DC project, and the weak sending-
end power grid, a practical planning approach for AC/DC
hybrid power grids is proposed in this paper. The approach
contains several components, including the renewable energy
power characteristics, UHV DC transmission scheme, UHV
DC location selection, AC grid construction plan, typical
mode establishment, and security and stability evaluation. The
key issues in power grid planning after UHV DC substation
connections are clarified, and the stable and reliable operation
of the new energy unit, the UHV DC project, and the sending-
end power grid are guaranteed. Taking the Qinghai-Henan DC
project’s actual operation data as an example, the effectiveness
of the proposed approach is verified.

Keywords: renewable energy; UHV DC; weak sending-end
power grid; grid planning
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