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Green Renovation and Technology Selection for Small and
Medium-Sized Hydropower Stations

Xu Ying
Gansu Electrical Apparatus Research Institute, Tianshui, Gansu 741018, China

Abstract: Against the backdrop of the “dual-carbon” goals and the advancement of ecological civilization, green
renovation of small and medium-sized hydropower stations has become a key issue for the sustainable development of
the hydropower sector. Through field investigations, technical analysis, and case comparisons, this study examines the
necessity of renovation, technical pathways, and implementation strategies. The results reveal several prominent problems
in existing facilities, including outdated equipment, low operational efficiency, and significant ecological impacts. The
study identifies five core technologies for green renovation: turbine efficiency enhancement and capacity expansion,
ecological flow guarantee, intelligent monitoring systems, fish migration channel construction, and the improvement of
water quality protection facilities. These technologies are quantitatively evaluated from multiple dimensions, including
technological maturity, economic feasibility, and environmental impact. The results indicate that integrated renovation
approaches can increase power generation by 15%-25% while significantly improving river ecological conditions. Based
on cost—benefit analysis, this study proposes a phased and categorized renovation strategy along with differentiated
technological solutions. The findings provide important references for government policy formulation and enterprise-
level renovation practices, contributing to the high-quality development of small and medium-sized hydropower stations.
Keywords: small and medium-sized hydropower stations; green renovation; technology selection; ecological protection;

sustainable development.
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