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Research on Temperature Effect of Laser on Overhead Transmission Line
HUANG Qing', WEI Xu', ZHOU Zhicheng?
(1. State Grid Jiangsu Electric Power Company, Nanjing 210024, China;

2. State Grid Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)
Abstract: The foreign body cleaner based on directed energy laser is a new type of foreign body removal tool which is
effective, safe, convenient, and practical. It can remove foreign bodies of overhead transmission line remotely under live
working condition. When the laser device cleans foreign bodies, the local temperature rise of wire may happen, followed with
local damage of wire or abnormal operation of power transmission line. Theoretical analysis and multi-physics finite element
simulation are carried out to study the local temperature variation and temperature field distribution of wire under laser action.
The simulation results show that the laser absorption rate and the wire diameter have great effect on wire temperature during
the laser action on wire. The simulation results of laser irradiating aluminum cable steel reinforced (ACSR) LGJ-300/50 show
that the laser irradiation can result in local temperature rise with the upper limit of 170°C ,and the local conductivity of current
carrying conductor has an uneven distribution related with temperature.

Key words: foreign body removal; laser; overhead line; wire; temperature

(L#% 31 W)
Application of Infrared Temperature Measurement Technology in

Start-up and Commissioning of UHV

WANG Chen, TAO Jiagui, MA Yong, XIAO Lei, SHI Jinglei
(State Grid Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)
Abstract: The infrared temperature measurement technology is widely used in detecting and repairing electrical equipment,
but hasn't been used in substation start-up and commissioning. In this paper, the infrared temperature measurement technology
applied into the start-up and commissioning of ultra-high voltage project in two engineering cases are introduced. Finally, the
problems of and corresponding suggestions to infrared temperature measurement technology for start-up and commissioning
are proposed.

Key words: ultra-high voltage; infrared temperature; start-up and commissioning; eliminate defects

(L#F 44 7)
Directional Component Based on Sequence Component for Parallel Lines with

Magnetically Strong and Electrically Weak Connection
ZHANG Qibing', SU Dawei', XU Chunlei', PENG Zhigiang?
(1.State Grid Jiangsu Electrical Power Company, Nanjing 210024, China;

2. State Grid Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)
Abstract: The zero sequence directional component gives the wrong judgment when ground faults occur on the other line of
the parallel transmission lines with magnetically strong and electrically weak connection. Focused on the problem, the
characteristics of voltage sequence components under different faults are analyzed. Based on different voltage sequence
components, a new zero sequence directional component is proposed in this article. Considering the different types of faults,
the new zero sequence directional component takes the synthetic value of zero sequence voltage and positive sequence voltage
as the reference voltage of phase comparison. The new proposed zero sequence directional component can distinguish the fault
direction correctly for parallel transmission lines with magnetically strong and electrically weak connection, preventing the
unwanted operation of the pilot zero sequence directional protection. The simulation by PSCAD verifies the effectiveness of
the new directional component.

Key words: weak electrical and strong magnetic; parallel lines; directional component



