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Abstract

To address issues such as low integration, long debugging cycles, and poor scalability in the secondary system design of traditional
smart substations, modular secondary design has become a core technical pathway for improving substation construction quality
and operational efficiency. Based on the IEC 61850 standard system, this paper thoroughly analyzes the technical connotations of
smart substation secondary modular design, with a focus on key technologies such as modular partitioning, standardized interfaces,
integrated device development, and digital debugging. By establishing a modular design evaluation index system and combining it
with the case study of a 220kV smart substation project, the performance differences between traditional design and modular design
in terms of construction cycle, investment costs, and operational efficiency are compared. The results demonstrate that adopting
secondary modular design can reduce the substation construction cycle by 28% and lower operational costs by 32%, validating the
engineering practicality and superiority of this technology.
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