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The hydropower development in southwestern China is gradually advancing towards the high-altitude areas of the Qinghai-Tibet
Plateau, facing complex and harsh conditions such as high altitude and cold temperature, high mountain and deep valley, high seismic
intensity, high geological disaster risk, ultra-deep cover layer, and sensitive ecological environment. There are many new significant
challenges in the design, construction, and operation of giant hydropower projects. Based on the 353rd “Shuangqing Forum”, this
paper summarizes the main challenges of science and technology in five research fields: analysis and design theory, intelligent
construction theory and technology, disaster risk and prevention, giant impulse turbine theory and technology, and eco-environmental
effects and regulation of hydropower projects under complex and harsh conditions. Moreover, it condenses key scientific issues and
focuses on important research directions.

hydropower development, complex and harsh conditions, analysis and design, intelligent construction,
disaster risk reduction, giant impulse turbine, eco-environmental effects
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