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Introduction: Polymeric Insulators have
been extensively used In power Industry
since the past few decades. Polymeric
iInsulator behaves differently under AC and
DC applied voltage due to charge
accumulation under DC voltage. Effect of
voltage type and polarity on electric field and
potential distribution are Investigated In this

paper.
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Figure 1. A standard 33 kV polymeric insulator
Computational Methods:

calculate electric field and

distribution are as follows:

E =-VV (1)
VE=§ (2)
eV(VE) =0 (3)
] = oE (4)

Where p Is the resistivity, € IS the dielectric
constant, J Is the current density and o Is the

conductivity of pollution layer.
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Figure 2. Meshed model of polymeric insulator

Finite element
method was used In Comsol Multiphysics to
potential
distribution along a standard 33 kV polymeric
Insulator. The electrostatic formulation was
used for simulations. Mathematical equation
governing the electric fleld and potential

Results: Figure 3 and 4 shows the
electric field distribution at DC+, DC-
and AC applied voltage. At a pollution
layer conductivity of 500 uS/cm, the
maximum electric field Intensity was

calculated to be 1.16, 1.14 and 0.79
DC+,

kV/icm  for DC- and AC

respectively.

Figure 3. Electric field distribution (a) DC+ (b) DC- (c) AC
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Figure 3. (a) Electric field (b) Potential
Conclusions: It was observed that
voltage polarity has very little effect on
electric field distribution but voltage type
effect electric field and potential
distribution. It was also found that electric
fleld I1s higher In the case of DC applied
voltage as compared to AC under similar

service conditions.
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