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HVDC maintenance timing based on fuzzy comprehensive evaluation
LAT Yuguang',GUAN Lin',WANG Tao',LEI Bing’,ZHANG Man’
(1. School of Electric Power,South China University of Technology,Guangzhou 510640, China;
2. China Southern Grid EHV Power Transmission Company,Guangzhou 510405, China)

Abstract: A method of HVDC system maintenance timing based on fuzzy comprehensive evaluation is
proposed. A fuzzy comprehensive evaluation system is built by choosing and improving the power system
adequacy evaluation index to obtain the difference of power system risk level between normal and outage
operating modes of HVDC system for the further score quantification and comment summary of the fuzzy
result set. The HVDC system outage proposal is achieved according to the HVDC channel maintenance
criterion. As an example,a daily HVDC maintenance arrangement of China Southern Power Grid is made
for a certain day in 2011,which shows that,the proposed method effectively identifies the maintenance
timing of HVDC system in daily operating mode and sets suitable outage period.

Key words: fuzzy evaluation; maintenance timing; HVDC power transmission; reliability; assessment; fuzzy
theory; risks
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2. Shenzhen Hietech Energy Technology Co.,Ltd.,Shenzhen 518057, China)
Abstract: The influence of voltage sag on the sensitive process is related to the fault current which
induces the voltage sag,the protection setting which clears the fault and the process sag immunity. The
concepts of PIT (Process Immunity Time) and acceptable outcome state are used to determine the user’s
acceptable sag duration. The process immunity has three levels. The relationship between the PIT and the
settings of three-zone current protection is researched and a scheme to mitigate the voltage sag by the
protection optimization with PIT is proposed. Simulations are carried out for IEEE 14-bus distribution
system,a practical distribution system with short lines and two typical sensitive processes to verify the
correctness and effectiveness of the proposed scheme. Results show that,the proposed scheme may
effectively mitigate the influence of the voltage sags induced by the fault clearance actions of the current
protections for zone-Il /-l and the current protections with delay for systems containing short lines on the
sensitive processes with long PIT.
Key words: sensitive process; voltage sag; immunity; process immunity time; acceptable outcome state;

relay protection; optimization; mitigation measures



