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Abstract

The Desalinated Water Substation, which has been in operation since 2003, has faced persistent challenges including outdated
protection systems, deteriorating insulation performance, and high equipment failure rates due to aging, severely compromising the
safety and stability of power equipment. This study implemented a systematic intelligent upgrade for the substation through core
measures such as optimized distribution system layout, standardized drawings and labeling, design defect corrections, and smart
equipment replacement. Innovative technologies including flexible busbar crossing connections, enhanced automatic transfer switch
synchronization functionality, integrated smart protection systems, and reserved communication interfaces were successfully applied,
enabling completion of the renovation within the tight deadline. Practical results demonstrate that post-renovation the substation
has completely eliminated safety hazards while achieving significant improvements in protection accuracy, operational reliability,
and intelligentization levels. This project provides replicable technical solutions and project management experience for intelligent
retrofitting of aging substations in chemical enterprises.
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