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Abstract

Against the backdrop of global warming and frequent extreme meteorological events, pumped storage
power stations serve as core peak-shaving and energy storage carriers in the new power system, whose
operational safety and development layout are profoundly affected by climatic and environmental
changes. Taking the Youxian Pumped Storage Power Station in Hunan Province as an empirical case,
this paper draws on measured data, meteorological time series and disaster assessment results from
the climate feasibility demonstration report of the power station to systematically analyze regional cli-
mate change characteristics. It identifies engineering safety risks induced by meteorological disasters
including heavy rain, drought, lightning, high and low temperatures, ice and snow freezing, and quan-
tifies the impact mechanisms and hazard levels of various risks. Combined with the development trend
of new energy and power market demands, this study explores the market application value, develop-
ment opportunities and existing challenges of pumped storage power stations under climate change
scenarios. Targeted technical schemes for risk prevention and control, operation optimization strate-
gies and market expansion paths are proposed, providing references for the safe operation and mainte-
nance, planning and construction, as well as market-oriented development of similar pumped storage
power stations amid climate change.
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Table 1. Core engineering parameters table of the you county pumped storage power station in Hunan province
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Figure 1. Location of the Huanan Youxian pumped storage power station
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Table 2. Statistical characteristics of major meteorological disasters in the region (1975~2024)
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Table 3. Summary table of risk classification for various types of meteorological disasters
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