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Optimal Design of a Shield in Vacuum Interrupter
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(Seung-Kil Choi'® and Kyu-Ho Kim')

Abstract

In this paper a nobel optimum design method is presented for a shield in a vacuum interrupter
which is equipped in switchgear to improve its electric insulation capability. The design of Taguchi
experiment method which is based on the results by finite element method is used to find optimum
design conditions. The important design factors are chosen at first and the concept of signal to noise
ratio is applied to evaluate the vacuum interrupter performance, and the optimal values of each
parameters are determined. From the results of various analyses, it is shown that the shield plate in
circuit circuit breaker compartment of switchgear can ‘reduce the concentration of electric field
intensity. This method is very useful to design the construction of a shield in a short time.
Consequently, the insulation capability of circuit breaker compartment in a gas insulated switchgear is
improved by adopting an additional optimized shaped shield.
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Table 1. Technical specifications of vacuum
interrupter.
448t 25.8 kV,rms
BAAF 1250 A
BAAGAR 25 kA
A Fog 60 Hz
AR e&Fa WASH 50 kV,rms
A7 HE4 WA | 125 kV crest / 1.2x50 usec
47 QA4 16 £ 1 mm

| ™~ Fixed Electrode

| |~ Fixed Contact
Arc Shield

H— Moving Contact
Moving Electrode

-+ Insulating Envelope
Bellows Shleld
Beliows

2

1. IF JdHHEY 3=
Fig. 1.

Configuration of vacuum interrupter.
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Fig. 2. Configuration of a proposed shield.
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Table 2. Design variables, levels and objective
function.
BANE 2 B4 [$E1|SE2|4#3
A. %5‘3;9} AEHEZE 1 3 5
xﬂoi r oﬁo} 7

A2 1B, Ao z g3 dol | 0 | 2 | 4
[mm]

C. 29 95 w73 5 6 7
S2 A A7 Dev/mm]
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Table 3. Orthogonal array table.
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Fig. 3. Electric potential distribution in circuit
breaker compartment.
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Table 4. The result values of three levels-three
factors experiments.
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U aloey 28] G| as
SRR, 4= | kV/mm) | (292D
1l 7O

1 1 0 5 5430 A;B:Cy

2 1 2 6 5310 AB2C
3 1 4 7 5735 A;B3Cs
4 3 0 6 5509 AzB1Cr
5 3 2 7 5744 A2B2Cs

6 3 4 5 6.088 A2B3C;

7 5 0 7 5605 AszB;Cs
8 5 2 5 5653 AsB2Cy

9 5 4 6 5.769 AsB3Cs
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Fig. 4. Main effect graph for the S/N ratio.

42 MdEAEHHo| o5t & = EH35}

B ATFdAe ARFA AHr15-o dA9 A
g HagAe HAH HdAE =E§7] A5
AAE FollA EXE FAAC & dFE ¥
T %L qAS o JAY FEE AT Hu
WEEE o] 88 48 AYYLE 939 K8
g4 AAsgrh E 40 2 AAE e

F 49 ZAFL A4 {133 AAY 125 kVpe
g g E o Y 949F 71AH S99
A Hdgkolrt.

WA Zbzk AR FEd W BT E4(ANOM)
Wl ds z W] sFd FEe AN F
2 AFFEE A @9 B2 BA4YC didstd Z
AR Fd W S/N H & AXY 5 Uk

45 50 B9 HFFS 49 1,4 2 79 A
< HAshd 55168 FAAAH, o S A (DM
thdatd SN ¥ -5208 78 4 Aok

Ash 2 wel od AX® 7 AR 7
29 9N B 24 A9%E 19 49 Jehigich
o9 423 AAe] $F Astel B SN H

o W3 AXE AES A AAY A4 7+
£ 9%S "AE AdakE BUAGed, gges
A A= CAA w=olgek. AAY ANE HA=
3= HAY 2hoE d3F 449 A FES
PN & F %] AVt 15E, B 158, 1
i C7t 2978d A2 vt & B 4¥8s
B35l A JelHE o] ¢3F d=9f r W 7o
1 mm, z 93k Zo}7t 0 mm, ¢3L= WA 6
mm 4 4 BEx EAXQA AAY A7t HAAh=

He 4 23] =2



(b) electric field
distribution

(a) potential distribution
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Fig. 5. Electric potential and field distribution
of optimized model.
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