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Research and application of mirror debugging technology for one key sequential
control system based on an expert knowledge base

SHENG Haihua', JI Rongrong', LI Hai’, ZHANG Ganfeng', HAN Maolin®
(1. State Grid Zhejiang Electric Power Co., Ltd., Hangzhou 310007, China; 2. Wuhan Kemov Electric Co., Ltd.,
Wuhan 430223, China; 3. CYG SUNRI Co., Ltd., Shenzhen 518057, China)

Abstract: There are problems of heavy workload, long time-consumption and low efficiency in field debugging of an
intelligent substation monitoring system. Thus a mirror debugging method for one key sequential control system based on
an expert knowledge base is proposed. A basic unit model is established based on the “Five Prevention” rules. Operational
rule functions for various typical interval devices are generated, thus building a system knowledge base. A device
topology connection table is constructed by parsing the system specification description (SSD) of the intelligent
substation. Based on a device state-based reasoning algorithm and combined with device operational rule functions, an
automatic generation of an expert knowledge base of operation tickets is implemented. A mirror debugging platform for
one key sequential control system based on the expert knowledge base is built. Through intelligent electronic device (IED)
mirroring simulation and the primary equipment power flow simulation and test method, a comprehensive test of the one
click sequential control system is conducted. The on-site operation process is migrated to and completed in a mirror
debugging platform, and a “plug and play” of image debugging results of one click sequential control system in
substations is implemented. The test results indicate that the application of the platform greatly improves debugging
efficiency, quality, and safety of the on-site one click sequential control system.
This work is supported by the Science and Technology Project of State Grid Corporation of China (No. 5211JX230002).
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Fig. 1 Architecture of one click sequential control function testing system
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