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Abstract

The aims of this paper are to characterize the transient overvoltages(TOVs) and to evaluate the risk
occurring at 22.9kV consumer’s substation. The measurements of lightning— and switching—caused
TOVs were made during Mar. 2013 and Feb. 2014. As a consequence, 47 events of TOVs were
recorded and 4 of them were higher than the input voltage envelope(IVE) of the information technology
industry councilITI) curve. The measured TOVs are characterized by longer front times and longer
durations compared to the 1.2/50us standard impulse voltage waveform, and some of them represent
bipolar waves with lower oscillation frequencies. It suggests that the test of non—standard impulse
voltage waveforms is needed for effective risk assessments of power apparatus. Lightning— and
switching—caused TOVs exceeding IVE of ITI curve are induced at the secondary of 22.9kV potential
transformer(PT). We may, therefore, conclude that the surge protection devices should be applied at
the secondary of PT and the surge absorbers should be installed at the primary of VCB or PT. The
results presented in this paper could be useful to design the reasonable insulation coordination for

22.9kV consumer’s substation.
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Table 1. Occurrence causes of TOVs
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Fig. 1. Measurement location of TOVs
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