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Mitigation of voltage sags and improvement of power supply reliability for high—power units in
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[Abstract] In long—distance natural gas transmission systems, compressor stations serve as critical power nodes.
The high—power compressor units within these stations feature substantial equipment capacity, high startup load
peaks, and require continuous stable operation, imposing stringent demands on power system quality and
stability. Voltage sags represent a pivotal power quality issue that compromises operational stability of
compressor units and jeopardizes gas supply continuity; they can trigger protection tripping in frequency
converters and equipment shutdowns, ultimately leading to gas supply interruptions and significantly
compromising pipeline safety and reliability. To enhance power supply reliability at compressor stations, this
study examines the operational characteristics of high—power units, analyzes voltage sag mechanisms and
quantification methods, establishes a standardized mitigation framework, and develops tailored voltage sag
control strategies and power supply reliability improvement measures tailored to compressor station
environments. These findings provide valuable references for improving power quality and optimizing power
systems for high—power electromechanical equipment in similar oil and gas facilities.
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