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Application of Relay Protection and Fast Switching & Backup Automatic
Transfer Technology in Electrical Equipment of Oil Refining Units

Wu Shikong
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Abstract : The high continuity and hazardous nature of oil refining unit electrical systems impose stringent
requirements on power supply reliability. Traditional relay protection technologies face challenges
in response speed and selectivity, leading to cascading tripping or delayed fault clearance, which
struggles to meet millisecond-level fault response demands. This study proposes a collaborative
optimization scheme integrating relay protection and fast switching & backup automatic transfer
technology. By establishing a communication architecture based on the IEC61850 protocol, temporal
coordination between protection actions and power source switching is achieved. The fast switching
technology reduces backup power restoration time to within 100 milliseconds, while differential
protection and residual voltage blocking strategies ensure seamless fault isolation and power
recovery. Simulations and experiments demonstrate that the collaborative strategy shortens fault—
induced outage time to below 80 ms, confines motor speed fluctuations within + 5%, and achieves
over 99% switching success rate. A refinery case study shows annual average unplanned downtime
duration reduced from 36 hours to 2 hours, with equipment damage rate reduced by 42%. The solution
effectively enhances power supply reliability and equipment lifespan, mitigates safety risks, and
provides technical foundations for intelligent power systems in oil refining units.

Keywords : relay protection; fast switching & backup automatic transfer technology; collaborative optimization;
oil refining unit power supply system
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