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Fig.1 Switching link of dead zone and limitation
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Fig.3 Approximate control system in

frequency domain
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Table 1 Results comparison under different limitations
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0.0508 0.1072 0.1070 0.19  0.0552 0.0554 0.36
0.0608 0.1072 0.1070 0.19  0.0665 0.0667 0.30
0.0708 0.1072 0.1071 0.09 0.0778 0.0781 0.38
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Table 2 Results comparison under different values of K,
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Approximation and adaptability analysis of frequency oscillation in single hydro-
machine power system with positive damping after large disturbance
WANG Jiawei', XIONG Hongtao’, LIU Xiaobo', YANG Ying’,ZHANG Jiancheng’,
ZHUANG Wenbin',HUA Wen’,XUE Ancheng'

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University, Beijing 102206, China;

2. Electric Power Research Institute of State Grid Zhejiang Electric Power Co.,Ltd., Hangzhou 310014, China;

3. Electric Power Dispatching and Control Center of State Grid Zhejiang Electric Power Co.,Ltd., Hangzhou 310007, China)
Abstract: Complex frequency oscillation accidents related to the dead zone and limitation nonlinear switching
link of the governor have occurred in the actual power grid. In view of the problem that only dead zone is
considered in the correlation approximate analysis,a piecewise description function considering both dead zone
and limitation is constructed. Based on this, the oscillation phenomenon and characteristics of non-smooth
single hydro-machine power system with dead zone and limitation when it has positive damping after large
disturbance are analyzed, and the adaptability of the description function method is analyzed. The results
show that there are both the stable and unstable limit cycles in the approximately smooth system,and the
stable limit cycle can approximately correspond to the switching-type frequency oscillation engaged with
dead zone and limitation in the non-smooth system with positive damping after large disturbances. It could
also explain the phenomenon that the oscillation amplitude varies according to the limitation value, while
the oscillation frequency remains unchanged. The adaptability analysis shows that the change of system pa-
rameters will deteriorate the low-pass filtering characteristics, resulting in the deterioration of the accuracy
of description function method in approximating non-smooth switching-type oscillation analysis.

Key words:large disturbance;frequency oscillation;switching-type oscillation;description function;limit cycle
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