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Research on the Electric Field Distribution Characteristics of 12 kV Solid Epoxy Mold
Insulated Switchgear Without Surface Metallization
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Abstract: Solid insulation technology has been widely used in medium voltage, especially 12 kV switchgears. For
the purpose of miniaturization, weather ability and safety of the solid insulated switchgear (SIS), metallization

treatment on insulation surface has attracted more attention in corresponding researches. However, a large
proportion of the commonly used SISs are not treated by metallization on the outer surface of epoxy mold. In this
study ,the electric field distribution characteristics on the epoxy mold of the 12 kV switchgear without surface
metallization are simulated. The results show that the SISs without metallization on epoxy mold surface can satisfy
the requirement for electric field assessment, but the internal vacuum interrupter structure in epoxy mold and the
distance between epoxy mold and cabinet shell have significant influence on a SIS electric field distribution.
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Fig. 1 Structure diagram of C and V cabinet
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Fig. 2 Appearance of local epoxy casting mold
in C and V cabinet
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Fig. 3 Simulation models of local epoxy casting mold in C

and V cabinet at closed condition
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Fig. 4 Potential simulation results of local epoxy casting

mold in C and V cabinet
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Fig. 5 Comparation of potential simulation results of local

epoxy casting mold in C and V cabinet
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Table 2 Potential comparation of critical

positions in C and V cabinet

o CHEHL AL VAR L AL (AUWU)/
Uc/kV  (UctUN)% UKV (UUp)/% %
a 20.4 100.0 20.4 100.0 0.0
b 13.1 64.2 14.6 71.6 10.3
c 9.6 47.1 10.9 53.4 11.9
d 7.8 38.2 8.7 42.6 10.4
e 0.0 0.0 0.0 0.0 0.0
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Fig. 6 Electric field simulation results of local epoxy

casting mold in C and V cabinet
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Fig. 7 Comparation of electric field simulation results of
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local epoxy casting mold in C and V cabinet
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Table 3 Electric field comparation of critical positions

in C and V cabinet

B8 EJMV-m?) EJMV-m?) AEJMV-m?) (AEJE)%

a 0.78 0.73 -0.05 -5.8
b 0.82 0.93 0.11 13.7
¢ 0.57 0.66 0.09 16.2
d 0.53 0.61 0.08 14.3
e 0.48 0.53 0.05 10.6
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Fig. 8 Potential distribution in V cabinet with different
air-gap between epoxy mold and cabinet shell
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Table 4 Potential results of a—e in V cabinet with

different air-gap between epoxy mold and cabinet shell
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Fig. 9 Electric field distribution in V cabinet with
different air-gap between epoxy mold and cabinet shell
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Table 5 Electric field results of a—e in V cabinet with

different air-gap between epoxy mold and cabinet shell

] E,/ E,/ E./ E,/ E./
Bl/mm (MV.m') (MV:m") MV:m?) (MV-m?) (MV-m")
1 0.93 1.88 1.22 1.59 1.48
5 0.87 1.39 0.95 1.00 0.91
10 0.80 1.07 0.77 0.74 0.68
15 0.73 0.93 0.66 0.62 0.54
30 0.67 0.71 0.49 0.41 0.33
60 0.61 0.52 0.34 0.28 0.18
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Fig. 10 Potential and Electric field variation of a—e in V
cabinet with different air-gap between epoxy

mold and cabinet shell
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