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Analysis of substation secondary equipment defects and construction of lean
operation and maintenance system under power grid regulation and control
integration mode

NIE Shenglu, HUANG Yongkun, LI Fengjiao
(Shandong Tianrun Electric Group Co., Ltd., Heze 274000, China)

Abstract: To enhance the intelligence and operational safety of substations under the integrated power
grid regulation model, this paper addresses the complexity of secondary equipment status and the lag in
fault identification. A management framework based on defect analysis and lean operation coordination
is proposed. By constructing multi-dimensional defect recognition models, risk grading methods, and
regulation coordination mechanisms, the system enables efficient detection, intelligent dispatch, and closed-
loop handling of secondary equipment such as protection relays and communication modules. Deployment
results show that the framework significantly improves fault response efficiency and maintenance quality,

with strong practical applicability.
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Tab. 1 Risk assessment indicators for different types of defects
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Fig. 1 Schematic diagram of defect propagation path modeling

and response
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Fig. 2 Integrated operation system of “demand perception -

resource matching - dynamic scheduling”
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Fig. 3 Complete management system of task generation -

execution control - effect evaluation - optimization feedback
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Tab. 2 Key indicators assessment for defect identification and

closed-loop response
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Tab. 3 Comparative analysis of defect maintenance performance

of different secondary equipment
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