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Analysis of voltage sag source location based on wavelet multiresolution method

YANG Jie', WANG Jin-hao', ZHANG Xue-meng?, XU Yong-hai’
(1. Shanxi Electric Power Science & Research Institute, Taiyuan 030009, China; 2. School of Electrical and Electronic
Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: A method of voltage sag source location is proposed based on wavelet-multiresolution using the voltage and current
waveforms from monitoring points. The signal energy of three-phase instantaneous power during voltage sag is decomposed, and the

change of low-frequency signal energy is extracted and calculated to identify the sag source location relative to the monitoring
points. The location of voltage sag caused by line fault, transformer energizing and induction motor starting, which are the main

reasons of sag, is analyzed and tested using this method based on PSCAD simulation model. Specially, the simulation when the data

of monitoring points influenced by sources of interference is also tested. The results show that the method is simple and reliable and

can be used to determine sag source location.
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Fig.1 Relative location of voltage sag
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Fig.2 Three-layer multi resolution tree structure
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Fig.3 System construction for voltage sag simulation
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Fig.4 Change of three-phase instantaneous power in M5 during
voltage sag (symmetrical fault)
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Fig.5 Change of three-phase instantaneous power in M5 during
voltage sag (asymmetrical fault)
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Fig.6 Comparison of energy in monitoring point during sag and
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Fig.8 Comparison of energy in monitoring point during sag and

steady state-3(symmetrical fault)
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Fig.7 Comparison of energy in monitoring point during sag and
steady state-2(asymmetrical fault)
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Tab.1 Change of energy in monitoring point during sag-1
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Fig.9 Comparison of energy in monitoring point during sag and
steady state-4(asymmetrical fault)
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Tab.2 Change of energy in monitoring point during sag with

disturbance source-2
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