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Analysis and Mitigation of Voltage Sag on High-power
Motor-driven Centrifugal Compressor Units

YANG Liru', ZHANG Qichao', ZOU Tao', MA Qing', XU Fangwei’, GUO Kai’
(1. PetroChina Southwest Oil and Gasfield Company, Chengdu 610213, Sichuan, China;2. College of
Electrical Engineering, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: In order to effectively control the voltage sag of natural gas compressor stations with high-power motor-driven centrifugal
compressor units, a hierarchical mitigation scheme for voltage sag in compressor stations is proposed based on the operation
information of two typical compressor stations with high-power motor-driven centrifugal compressor units ( hereinafter abbreviated
as compressor stations) and by analyzing the characteristic level of voltage sag and the failure probability of sensitive equipment
in compressor stations. Firstly, according to the equipment parameter information of compressor stations, the type, distribution
and connection relationship of sensitive equipment for voltage sag in compressor stations are analyzed, and then the mechanism of
voltage sag tolerance of sensitive equipment in the station is analyzed. Combined with the historical data, the characteristic level
of voltage sag in compressor stations is fitted by nuclear density estimation method, and the failure probability of voltage sag of
sensitive equipment is evaluated by energy loss function. Finally, according to the characteristic level of voltage sag and the failure
probability of sensitive equipment in compressor stations, an effective hierarchical mitigation scheme for voltage sag is proposed.
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