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An Exploration of Relay Protection Applications in Hydropower Plants in the Context of Digital
Transformation
Yi Liu
Guizhou Wujiang Hydropower Development Co., Ltd.

[Abstract] Digital technologies are profoundly transforming the relay protection systems of hydroelectric power
plants; this paper systematically explores the application architecture and key technologies for relay protection in
hydroelectric power plants within the context of digitalization. Building upon an overview of the characteristics
of digitally transformed hydroelectric power plants and the role of protection systems, the paper analyzes
supporting technologies—including electronic current transformers, networked access, and station—level
synchronization—and proposes digital protection configuration schemes for generators, main transformers,
transmission lines, and busbars. It also discusses the operational management reforms pertaining to setting
parameter configuration, fault diagnosis, and maintenance modes. Addressing practical challenges such as
sampling synchronization reliability and cybersecurity risks, the paper outlines the future development direction
for intelligent protection systems. The study demonstrates that digital transformation significantly enhances the
speed and accuracy of protection operations; however, it is essential to holistically address the challenges related
to synchronization, security, and operational and maintenance adaptability during engineering implementation.
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