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Design Principle and Benefit Analysis of Small-scale Hydropower Station
Chunguang Wu
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[Abstract] The core design principles of small hydropower stations encompass three key dimensions:
hydropower resource conversion, major equipment design, and site selection with overall layout planning.
Energy conversion adheres to the laws of energy conservation and electromagnetic induction, while equipment
design must align with hydrological conditions. Site selection requires comprehensive consideration of resource
availability, engineering feasibility, and environmental factors. Critical design technologies focus on achieving
efficiency equilibrium and stability assurance, with optimization strategies implemented throughout the entire
process—including customized equipment design and intelligent control integration. Tailored adjustment plans
must be developed for varying hydrological conditions. The benefit evaluation system follows scientific and
systematic principles, establishing an indicator framework across economic, social, and ecological dimensions.
The economic dimension evaluates investment returns and operational profits, the social dimension prioritizes
energy security and regional development, and the ecological dimension emphasizes environmental protection
and sustainable resource utilization, comprehensively assessing the station's overall value.
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