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Analysis of Electric Fields Distribution Inside Optimal Mode!l GIS with
a Metal Impurity or a Void

Bd 8 IE* - K B & - & FE
(5. W. Min - K. H. Song * E. S. Kim)

Abstract - In this paper, the 3 dimensional surface charge method is applied to calculate electric fields distribution
inside a general and an optimal model of GIS with a metal impurity and a void respectively. We know the optimal model
can reduce tangential electric fields at solid insulator surface to 70% of the general model and infulence fields distribution
near a metal impurity. Meanwhile, we find the optimal model does not decrease field distribution inside a void in the

insulator.
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Fig. 1 Simulation charge of surface charge method
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Fig. 2 Surface charge method at a dielectric boundary
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Fig. 3 General model of GIS
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Fig. 4 Optimal model of GIS
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Table 1 Tangential electric fields at insulator surface of the
general model

ZEE (cm) 135 1858 | 1566 | 1575 | 1583
A e M7

(kV/orn) 2347 | 2316 | 2248 | 2330 | 2370
Z3E (cm) 1616 | 1625 | 1633 | 164.2 165
TAH e M7

(KV/em) 2928 | 3.088 | 3413 | 4093 | 4420

k3 2 2|HM3} 2y DX HAA FAIHE 4w gbek MA
e M7

Table 2 Tangential electric fields at a solid insulator surface
of the optimal model

2= E (om) 155 1155.03| 155.1 | 155,15} 15525 155.4
HALl M7

(KV/om) 2128 | 2.166 | 2.178 | 2251 | 2.326 | 2.380
zZ ¥ (cm) | 155.63 | 156.21 | 156.55| 156.98 | 157.7 | 157.88
Aol M7|

(kv/om) 2459 | 2615 | 2500 | 2675 | 2726 | 2753
ZZE (cm) | 159.88| 160.9 | 162 |163.09| 164.1 | 164.99
A2l H7|

(kV/em) 2.830 | 2.881 | 2957 | 3.012 | 2991 | 2.931
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Fig. 5 Tangential electric fields distribution at a solid insulator
surface of the general and the optimal model
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Table 3 Total electric fields at a solid insulator surface of the
general mode!

ZEE (cm) 155 155.8 156.6 1575 1583
XA el M7

(kV/em) 2344 2.316 2.248 2.330 2.370
ZZE (cm) | 1616 | 1625 | 1633 | 1642 | 165
MA L A7

(kV/cm) 2928 | 3088 | 3413 | 4093 | 4420

k3 4 2 M3l 23 DN AN HAIHS MALZT HOx
Table 4 Total electric fields at a solid insulator surface of the

optimal model

zZE (cm) | 155.0t | 155.05 | 155.12 { 155.25 | 155.40 | 155.80
A S| M7

(kV/crm) 2171 | 2201 | 2257 | 2.347 | 2451 | 2587

ZEE

(cm) 155.90 | 161.66 | 162.49 | 163.33 | 164.16 | 165.00
Aol M7

(kv/cm) 2645 | 2808 | 2.949 | 3.143 | 3.365 | 4.407
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Fig. 6 Total electric fields distribution at a solid insulator
surface of the general and the optimal model
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Fig. 7 Electric fields distribution inside a void
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Fig. 8 Electric fields distribution near a metal impurity
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