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Optimization Design of Relay Protection Automation System in Smart Substations
Xinran Gao
Shaanxi Huadian Yuheng Coal and Electricity Co., Ltd.

[Abstract] With the deepening development of smart grid construction, smart substations, as their core
components, have placed higher demands on relay protection automation systems. Traditional relay protection
systems can no longer meet the requirements of the complex operating environment of modern power grids in
terms of information exchange, response speed, adaptive capability, and operation and maintenance efficiency.
This paper focuses on the optimization design of relay protection automation systems in smart substations. It first
analyzes the main problems existing in current systems, including communication delays, rigid protection logic,
insufficient equipment coordination, and network security risks. Then it proposes systematic optimization
solutions from five dimensions: system architecture, communication mechanism, protection algorithm,
condition monitoring, and security protection. Research shows that relay protection automation systems based
on the IEC 61850 standard, integrating artificial intelligence and edge computing technologies, can significantly
improve the reliability, selectivity, and speed of protection operations, providing key technical support for
building a highly resilient and highly intelligent new power system.
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