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Optimal study of electric field strength for cable joint based on nonlinear
conductivity material and COMSOL-MATLAB co-simulation
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Abstract: Taking 110 kV cable joint as an example, the approach that replacing the fixed conductivity materials
by non-linear conductivity insulating materials is proposed, which is expected to control the high local electric
field strength by regulating the materials performance with space. The initial physics simulation results show that
the effect of making the electric field strength distribution uniform is more obvious using nonlinear materials for
cable insulation than using nonlinear materials for stress cone. In order to obtain the best non-linear parameters,
a COMSOL&MATLAB simulation model of the cable joint is established. The field strength distribution of the
cable joint is analyzed by means of combining finite element simulation and numerical calculation. Moreover, genetic
algorithm is taken to realize rapid optimization. The co-simulation results show that the optimization stops when linear
factor reaches 3.850 1x10~** and nonlinear factor reaches 3.209 6x10° , while the maximum electric field strength
and the distortion factor of field strength are 5.931 5 kV/mm and 13.72% respectively. In conclusion, selecting
suitable nonlinear conductivity material has a better effect on the uniform electric field strength distribution of the

cable joint, which provides an feasible approach for the development of high-voltage cable accessories.
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Fig. 1 Structure of 110 kV cable joint
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Tab. Geometrical parameters and materials parameters of
110 kV cable joint

ST JEBE /mm

FXSA R RS E /(S/m)

HIZE A 5 1 15.96 10 000 5.998 X 10’
N 05 50 10
XLPE #4i% 16 2.3 10 ® o =f (E)
LB 25 50 10
N AL - 43 10 ? 8 o =f (E)
INPAL: RS RN 10 000 5.998 X 10’
JE#E 10 000 5.998 X 10’
A 2 50 10
SRS 2 50 10
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Fig. 2 Conductance characteristic of nonlinear conductivity
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Fig. 4 Optimizing the nonlinear coefficient based on genetic

algorithm
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Fig. 5 Electric potential and electric field strength distribution

of cable joint when stress cone insulation is fixed conductive
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