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Research on Design and Debugging Technology of Secondary System in Intelligent Substation

HE Xianyue
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Abstract: Intelligent substations are built on the basis of the IEC 61850 standard and achieve the transformation of secondary systems
to digitalization and networking through a "three-layer, two network" approach. The article conducted a detailed study from four
aspects: the overall architecture design of the secondary system, the selection and design of key equipment and circuits, the debugging
technology system, and the key debugging technologies. In terms of architecture, the functional division of the station control layer,
interval layer, and process layer, as well as the networking principles of the station control layer network and process layer network,
were introduced. In terms of equipment, the integration scheme of IED functions that integrate protection and measurement and
control, and the design of virtual terminals in the process layer network were mainly introduced. In terms of debugging, a three-level
progressive system was established, including device level individual debugging, subsystem joint debugging, and overall station
system level debugging. The research on technical difficulties mainly focuses on virtual loop self verification technology, SVV/GOOSE
message analysis and performance evaluation, synchronization time accuracy testing, fault record playback, and online monitoring.
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