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System for Hydropower Stations in the Context of Smart Grids

Fantao Wu
State Grid Liiyuan Hydropower Company Yunfeng Power Plant, Ji ‘an, Jilin, 134200, China

Abstract

Against the backdrop of accelerated smart grid construction, hydropower stations, as core pillars of clean energy, have made
intelligent upgrades to their relay protection systems a critical component in ensuring grid safety. Traditional protection systems
exhibit limitations in information sharing, real-time response, and adaptive control, making them inadequate for modern grids’
dynamic complexity. This paper analyzes structural flaws and operational bottlenecks in hydropower station relay protection systems
within the smart grid framework. Optimization designs are proposed from multiple dimensions: hierarchical system architecture
coordination, intelligent protection logic, standardized communication platforms, and data fusion decision-making. By implementing
digital protection devices, IEC61850 communication standards, and self-healing control mechanisms, the system achieves real-time
perception, intelligent judgment, and dynamic coordination. Research findings demonstrate that this upgrade solution significantly
enhances action speed, selectivity, and system reliability, providing technical support and demonstration references for deep
integration between hydropower stations and smart grids.
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