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Fig.1 500 kV power transmission line and
its equivalent circuit
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Fig.2 Extraction of three-phase active-power
current components
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Fig.3 Phase relation of active-power current
components between two line terminals
for in-zone faults
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Fig.4 Phase relation of active-power current
components between two line terminals for
normal operation and out-zone faults
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Fig.5 Simulation model of 500 kV power transmission line
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obtained by proposed criterion and its ratio to
breaking current for out-zone faults
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by proposed criterion,with and
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Real-time risk assessment on equipment failure outage

of distribution network
ZHAO Huiru',LI Nana',GUO Sen',LI Tianyou?,ZHANG Gonglin®
(1. School of Economics and Management,North China Electric Power University,Beijing 102206, China;
2. State Grid Fujian Electric Power Company,Fuzhou 350003, China;
3. Fujian Electric Power Company Electric Power Research Institute,Fuzhou 350003, China)
Abstract: The real-time risk assessment on the equipment failure outage of distribution network may
improve the power supply reliability and reduce the outage loss. A risk assessment model is proposed for
it,which contains the equipment failure rate and the equipment failure outage impact degree. The failure
rate considers the real-time system factors and the environmental factors while the impact degree considers
four indexes:load loss,electricity loss,power outage user-hours and weighted power outage users. The real-
time risk assessment on equipment failure outage is implemented for a distribution network,verifying the
correctness and real-time performance of the proposed method.
Key words: electric power distribution; electric equipments; outages; risk assessment; real-time assessment;
failure rate; failure outage impact degree
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Split-phase differential current protection based on instantaneous power theory
for power transmission line

DENG Xiangtian', YUAN Rongxiang',XIAO Zhenfeng?, LI Timing', LI Kaiwen', WANG Yalei'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A criterion based on the instantaneous power theory is proposed for the differential current
protection of power transmission line to suppress the influence of distributed capacitive currents. The three-
phase instantaneous currents of two line terminals are processed by the Fourier transformation and filtered
by the LPFs(Low-Pass Filters) to extract the three-phase fundamental active-power current components,which
is used as the differential current protection criterion. A simulation model of 500 kV power transmission line
is built with PSCAD software for verifying the proposed protection criterion and the results show that,
immune to the transition resistance and distributed capacitive currents,different fault types can be rapidly
and correctly distinguished.

Key words: EHV power transmission; UHV power transmission; relay protection; split-phase differential
current protection; instantaneous power theory; single-phase active-power current; Fourier transforms;
computer simulation
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