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Effects of temperature and field strength dependence characteristics of
silicone rubber insulating material on electric field distribution in
prefabricated joints of XLPE insulated DC cables

ZHAO Mingwei, MA Tianxiang, LI Dan, ZHANG Tuo
(State Grid Hebei Electric Power Research Institute, Shijiazhuang 050021, China)

Abstract: In order to select an appropriate cable joint insulating materials to improve the electric field distribution in joint,
the effects of the conductance temperature and field strength dependence characteristics of silicone rubber of common joint
insulating material on the electric field distribution in prefabricated joint of XLPE DC cable were studied. Firstly, a
simulation model was constructed according to the prefabricated joint structure of 10 kV XLPE insulated DC cable.
Secondly, through changing the conductance nonlinear characteristic parameters of silicone rubber, the electric field
distribution in the joint insulation with full load condition was obtained. The results show that with the increase of the
conductance activation energy or the decrease of the conductance field strength dependency coefficient of silicone rubber
material, the field strength at the joint insulation interface increases, and the field strength at stress cone root increases
obviously. From an economic point of view, the recommended values of the ratio of conductance activation energy of
silicone rubber and XLPE insulating materials and the ratio of their conductance field strength dependency coefficient are
not higher than 0.95 and not lower than 0.50, respectively, which can provide reference for the selection and determination
of suitable joint insulating materials in engineering.
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Tab.1 Thermal conductivity of materials in the cable joint
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Tab.2 The correlation coefficient fitting results of the

a(T,E):Aexp(]:—q;, (D
b

conductivity function of two insulating samples

Eveg A/(x10* V/(Q'm?)) pleV BI(x10® m/V)
XLPE 4.48 0.77 12.00
SIR 1.50 0.72 5.43
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