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Quantitative Analysis of Mechanism and Influencing Factors
for Voltage Sag Caused by L arge-capacity M otor Start-up

FANG Zheng, HUANG Yunhui, XI Yunfeng, TANG Jinrui, WANG Dong, ZHOU Keliang
(School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: To solve the problems related to the safety and stability of regional power grids which are caused by the
start-up of large-capacity motors, the mechanism and influencing factors of voltage sag caused by large-capacity motor
start-up are studied. First, the dynamic process of large-capacity motor start-up and the mechanism of voltage sag are
analyzed in detail, and the quantitative characterization of the severity of voltage sag is conducted using evaluation
indexes. Then, the start-up of large-capacity motors in a petrochemical enterprise’s regional power grid is taken as an
example, and a time-domain model based on ETAP is established to verify the theoretical analysis of voltage sag caused
by large-capacity motor start-up. Finally, the influencing factors of voltage sag caused by large-capacity motor start-up
are quantitatively analyzed. The influences of start-up transformer capacity and grid strength on voltage sag are studied,
and a comparative analysis of voltage sag indexes for different combinations of multi-motor simultaneous start-up and
different start-up modes is conducted. The research results provide a theoretical basis for reducing the risk of voltage
sag accidents caused by the start-up of large-capacity motors.

Keywords: Power quality; motor start-up; voltage sag; evaluation index; start-up mode; multi-motor simultaneous
start-up
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