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Research on a repair method of high-voltage cable buffer layer based on
graphite injection

SONG Pengxian', ZHANG Hua?, ZHU Xiaohui', FANG Shengchen',
WEI Zhanpeng®, DU Boxue®, LI Qi*>, LIU Hao’

(1. Tianjin Electric Power Research Institute of State Grid Tianjin Electric Power Company, Tianjin 300384,
China; 2. State Grid Tianjin Cable Company, Tianjin 300171, China;

3. School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China;)

Abstract: In recent years, ablation failure of high-voltage cable buffer layer occurs frequently. In order to solve the problem,
this paper established a simulation model for XLPE cables and studied the electric field distribution characteristics of buffer
layers under different resistivity. Based on the fault mechanism, a buffer layer repair scheme and a full set of on-site repair
process were proposed. Repair tests were conducted on 220 kV high-voltage cross-linked polyethylene fault cables with a
length of 1.2 m and 6 m, respectively. The repair effect was evaluated from the perspectives of contact resistance and
capacitance current. The results show that with the increase of volume resistivity of the buffer layer, the electric field
distortion between the buffer layer and the aluminum sheath is serious, which is easy to cause partial discharge and lead to
cable failure. With the decrease of volume resistivity of the buffer layer, the electrical connection between the buffer layer
and the aluminum sheath gradually recovers, and the electric field distribution tends to be uniform. After the injection of
conductive repair medium, the resistance between the buffer layer and the aluminum sheath decreases by 41.67%, indicating
that the electrical connection performance between the buffer layer and the aluminum sheath has been restored.

Key words: buffer layer; electric field distortion; conductive repair medium; outcome evaluation
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Tab.1 Characteristic parameters of XLPE cable material
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Fig.2 Simulation diagram of electric field distribution in buffer layer with different volume resisitivity
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Fig.3 Maximum electric field intensity in

buffer layer with different volume resisitivity
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Fig.4 Schematic diagram of repair process

(OBRREEL - BRERENE IR, T #
IR BRI A U R B R B S R R R AR
LR 2RI 1 SR v /A fLE R S s
I I LI L IR SO B e 3 S B A B 1ok A it

Es5 BaEErEE

Fig.5 Schematic diagram of cable fixing
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Fig.6 Schematic diagram of outer sheath removal process
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Fig.7 Schematic diagram of trepaning on aluminum sheath

Fig.8 Schematic diagram of connection hole tapping process
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Fig.9 Schematic diagram of repair device and connection
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Fig.10 Schematic diagram of injection repair process
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Fig.11 Schematic diagram of repair process of

cable aluminum sheath
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Fig.12 Schematic diagram of cable outer sheath repair effect
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Fig.13 Schematic diagram of outer sheath removal
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Fig.14 Distributed parameter circuit model between cable

buffer layer and aluminum sheath
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Fig.15 Schematic diagram of contact resistance

measurement of cable buffer layer
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Tab.2 Measurement results of contact resistance of cable

buffer layer before and after repair
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Fig.17 Capacitance current waveform

(voltage signal) before repair
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