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Fig.1 Forced oscillation caused by impulsive load disturbance
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Fig.2 Single-machine infinite-bus system
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Fig.3 Square wave of periodical load disturbance
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Fig.4 Periodic square wave and sinusoidal load disturbance
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Mechanism analysis of forced oscillation caused by non-sinusoidal periodic load disturbance
WU Shuangxi' , XU Yanhui®, GONG Xiaoshan®
(1. Power Dispatching and Control Center,Guangdong Power Grid Co.,Ltd., Guangzhou 510600, China;

2. School of Electric and Electronic Engineering,North China Electric Power University, Beijing 102206, China)
Abstract ; The problem of power grid forced oscillation is becoming more and more serious, while the research on
forced oscillation caused by load-side is not deep enough. The theoretical derivation of the forced power oscillation
mechanism caused by the non-sinusoidal continuous periodic load disturbance is improved ,the differences of forced
oscillations caused by the impulsive load disturbance and the sinusoidal load disturbance are compared ,and the main
influencing factors on the amplitude of forced oscillation are analyzed. Based on the existing load-side forced oscilla-
tion mechanism , the impulsive load is decomposed into the superposition of several sine waves by Fourier decomposi-
tion,,and the modal method is used to analyze the single-machine infinite-bus system and the multi-machine system
respectively , obtaining the conclusion that the amplitude of forced oscillation caused by the impulsive load disturb-
ance is larger than that of the sinusoidal load disturbance,which is verified by the simulations of single-machine infi-
nite-bus system and IEEE 9-bus system.

Key words :forced oscillation ;non-sinusoidal ; periodic load disturbance ; multi-machine system



