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Location and Capacity Determination Strategy of Synchronous Condensers
Considering Renewable Power Uncertainty

HU Qilin', GUO Zhenglin®, FU Qiang®, PENG Zhen*, WANG Xingpeng', SHI Yuntian'
(1. Ganzi Xingchuan Energy Investment and Development Co. , Kangding 626099, Sichuan, China;
2. State Power Investment Corporation Southwest Energy Research Institute, Chengdu 610218, China;
3. State Power Investment Corporation Sichuan Electric Power Co. » Ltd. » Chengdu 610000, China)

Abstract: Configuring distributed synchronous condensers in renewable energy collector stations is a viable approach to mitigating transient
overvoltage at grid connection points. Traditional distributed synchronous condenser”’s location and capacity selection strategies are mostly
based on fixed output scenarios of renewable energy, ignoring the randomness of wind and solar power output at each node, making it difficult
to ensure the effectiveness and adaptability of the strategy. In view of this, the maximum grid connected power of renewable energy based on
confidence intervals was estimated. A multiple renewable energy stations short circuit ratio index that takes into account the randomness of
renewable energy is proposed to quantitatively evaluate the voltage support strength of each node in the power grid. Based on this, a distributed
synchronous condensers location and capacity determination strategy is formulated. Simulation results demonstrate that the proposed strategy
can accurately identify nodes with weaker voltage support capabilities under actual fluctuations of renewable energy outputs. Compared to
conventional strategies, it proves more effective in suppressing transient overvoltage in the sending-end system, offering technical support for
large-scale renewable energy integration into power grids.

Keywords: renewable energy stochasticity; distributed synchronous condensers; site selection and capacity determination; multiple renewable

energy stations short circuit ratio; transient overvoltage
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