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Diffusion model of cable insulation by-products driven by concentration
gradient and its application
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2. State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710049, China)

Abstract: Degassing heat treatment is the longest process in the production of cross-linked polyethylene (XLPE) cables, and
reducing degassing time is an important way to improve cable production efficiency. Focused on the migration of residual
by-products in XLPE insulating materials for high-voltage cables, we established a diffusion model of cross-linked by-
products driven by concentration gradient. The concentration of by-products in the insulation of a 320 kV DC cable after
degassing was measured and compared with the simulation results, and the effects of temperature and initial concentration of
by-products on the degassing process were investigated. The results show that the simulation and measured results of the
concentration distributions of methane and acetophenone in the 320 kV DC cable after degassing are essentially consistent,
verifying the correctness of the model. Higher temperatures can accelerate the degassing process of by-products. Within the
temperature range of 65—75C , for every 5°C increase in temperature, the degassing time for methane is shorten by
approximately 30%, and the degassing time for acetophenone is shorten by approximately 72 h. Reducing the initial by-
product concentration can also shorten the cable degassing time. It is an important way to reasonably regulate the initial
concentration of by-products and degassing temperature for optimizing the cable degassing process and improving enterprise
efficiency.
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Fig.1 Schematic diagram of cable structure and

insulation sampling
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Fig.3 Infrared test results of non-degassing cable section
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Fig.4 Gas chromatography test results of non-degassing

cable section
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Fig.5 Test results of by-product concentration in 320 kV

cables treated with different degassing times
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Fig.12 Methane degassing time at different temperatures
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Fig.13 Comparison on degassing results of cable insulations

with different initial methane concentrations at 70°C
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