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Risk assessment based on process immunity uncertainty for industrial

customers’ financial losses due to voltage sags
LI Chunhai,Ll Huaqgiang,LIU Bojiang
(College of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China)
Abstract: As the existing assessment methods could not effectively depict the characteristics of industrial
process response to voltage sag and the severity of voltage sag event,an evaluation model based on the
PIT (Process Immunity Time) and its uncertainty is proposed to assess the classification of financial loss
due to the voltage sag. A concept of PIT uncertainty is introduced based on the process immunity time
and the uncertainty of equipment sensitivity,a severity index of parameter limit violation is proposed,and
the limit violation probability of physical process parameter is determined based on the maximum entropy
theory. A fault tree analysis model is established for the industrial process,all consequences of sag event
are divided based on the PIT characteristics into three classes:normal,sub-process interruption and process
interruption,and the classification of financial loss is assessed based the consequence class,which effectively
improves the assessment precision. The results of case analysis verify the correctness and feasibility of the
proposed model.

Key words: voltage sag; industrial process; voltage sag immunity; financial losses; fault tree; risk assessment



