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Key technologies and practical applications for improving power generation efficiency in
hydropower renovation
Bao Zhang
Guoneng Changyuan Enshi Hydropower Development Co., Ltd

[Abstract] In the context of the "dual carbon" goal and energy structure transformation, hydropower
transformation has become the core path to improve the efficiency of clean energy utilization. This article
systematically summarizes the key technical system for improving power generation efficiency in hydropower
transformation, covering three core areas: upgrading of turbine equipment, optimization of water diversion
system, and upgrading of intelligent control. It deeply analyzes the technical principles and application
mechanisms of computational fluid dynamics (CFD) simulation, 5G fusion terminal, and green power microgrid.
Combining typical cases such as the intensive transformation of small hydropower in Jingning, Zhejiang and the
intelligent upgrade of Bashan Reservoir in Shandong, this article elaborates on the implementation path and
effectiveness of technology implementation — after the transformation, the average power generation revenue of
the power station increased by more than 10%, the highest water energy utilization efficiency increased by 4.5%,
and the operating cost was reduced by more than 50%. At the same time, analyze the construction logic of the
guarantee system such as policy support, school local cooperation, and association empowerment, point out the
pain points faced by the industry such as insufficient technological adaptability and long investment recovery
cycles, and propose targeted solutions. Research has shown that the coordinated promotion of technological
innovation and system management is the key to achieving efficient and low—carbon development of
hydropower, and can provide technical references and practical paradigms for the renovation of old power
stations and the construction of new hydropower.
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