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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.

Key Words : Vacuum interrupter, Design of experiment, Taguchi method, Shield, Finite element method

.M E

A AAReR 87 A g #No| =4
L2 R s e R R o =1 = ] g R K R R e 7 e
A a7 o3 NHAPL #F 2¥E vrj2 @
A FA

53] Hold dd Ugad 425 B4 wie o
EAQ ANA dd fA2 AgFHo 2 SFs /b~
T AT &9z AF7t o3 di(COy 7h29]
23,9000 AEE2 A, 1997 AP AF &9
3 2 ZE 3 e(COoP3)d dE wWE oA uy
7k o) R A AAHEHAL, o2 Adtd A4 A
AAY FA7 dAdAEe A dEA SFe 7FA
A At AZRFA (dry air), 24, £ 08 &
d WAz giAsr) 9% €42 JlE 2L AE HE
Aol i A7t A&EHom o)Foixm g}t

1. B 2ol & o)zt
(2| gtitAl chal7 XX & 671)
a. Corresponding Author : skc0386@ ansantc.ac.kr
HYAL 2007 1. 31
1&F AA} = 2007. 2. 15
AALREZ 1 2007. 3. 19

374

[1-3]. ey @A7A dAZI2=2 AESHT Jde
AZzFNY Aaro HARFLS LT 7t=gEd
7§ SFs 7k2d] Hl&) 30~40 % A= 23
dEstng 779 dd Aee Ry sA
= 717 R BExde dA4 AEL 952 &
Qe AE g4 LAV ¢4 zeFelok sH4,5].

ZU AEe 258 kV 7t2dAAHAA (gas
insulated switchgear)9] X&7]%9 dAd wd &
SFs 7} thal A4 BE Az 7FAE A1 8T A
L= T JdEHHY Ay g
AA% vggelzz FHe HA FHFHs H4
AA oA s ek BEol Fr)h wEkA
o] REd iAo A FAFE &53T F+ 3
' 7z A4 7l g0t e g

ojgl & FaAdd 9 B =EdME 7E9
AF JdEHEI e AA JAFY FAE 29
7171 viEe 2449 A%5E AN A2 F
e gg d= FRE A BEAS AES]
Sk =3 R AgAISEd oA AFEA
g g 1F A=Ay Ad A FL&3d A
otk ¢hg 4= Fxo HAYY HAE AANFG

=25 AZ



.
SEEENCESEE
ez A4 B

ase

2. 83 EEEY 7=

KV Ztad A gA e 7+
R= AR7E 7bssta A

AE JHHEF AF 2
Heee 24 714

| WEEs A
7]

[\~]
Ot
o]
_>|4_|{
av
$
=2,

dp
Y
x

o
o I
&
o

o gH  off K
£
)
2
of4
2
a9

S
fro R

™ mJ

©
L o M off N op ox rff

Lr
ol O
I, o g

i
8 I ofw o

= o
_>'i
)

2
ir.?ﬁr?ﬂobo

lof N, g
oo x,
Q rz;i L o 4
4
b N
X
3
o lo
X
5
=
R
ja)
tlo
O%",
ok
ki
e
o

JEIHEE d4 U
A 712 AA

po oM

7]

# ol
2
N
2 9
i_:“
=2
R
X,
BN

L ofy ol
0
t
ne
fu

-
P
i

134z
et Zol IEF AHHBE A A
7], A, obx1 d=(arc shield) 2
471 24 4%% 19 A%
PENT e DRI AR e Age
dEe F 10° Torr 0|49 33

Olﬂ;)gmiﬂﬂ
2 e~

o
L
=
qo ¢
o,

Ly

off H o U
>
o

0%
=
©
)

24 A4 (fixed contact) 2 °]% H %A (moving
contact)> AT Ho| o3 o}z E IAAA of
A HFd g8 55 F719 2L dAsd
w EHS FUA7IY 8 dAdE FzE Ho
Atk of A AR A TAstE FEZ7)
o Hdd 87 ¥ g Hdd A5 A2 4
A8t7] flste] AAdE o] mAF ] ey A
Aoz HH Aul(floating state)oln, W2 9=
A= (bellows shield)= <& F7|28FH W=z9=
B35387] 3 Algd)
AF dEHAEY Agy o
Az wggol2Fo] FAH

il

KeR

AdFR g o] Hro AFHeE ALY
S 2 o mpol Ay, 24 2 A4 JAe A
2 g2 294 542 2+ 359 840 Aotk
Rio] Ho A4 4% Bl 9% 4 A% A
38 oplste A%HosA gk B3 e
of AH$HQ SFy henn dd Aol d5E Ao
¥ % dxEE LAdAE Agat Beln

375

A7 AR B EE =53], #2044 A45, 20073 4¢

13 F JdEYEHY e A4,

Table 1. Technical specifications of vacuum
interrupter.
AA-GE 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

a8 1. JF AHHEY F&,
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.
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Table 3. Orthogonal array table.

Gl I L I L
1 (11| 1] ABG =(1LD yin
2 11|22 ABC=1(122) yizz
3 1133 AiBsCs = (1,3,3) V133
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7 13|13 ABiG=(313) | yas
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a3 3. AR HAeRALE.
Fig. 3. Electric potential distribution in circuit
breaker compartment.
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Table 4. The result values of three levels-three
factors experiments.

A oI A2} [mm]

e et | zabad &3 ;%1?]7]94 A ]?]27-]
=17 | g5 | v/l d3=2)
1 1 0 5 5430 AiB:Cr

21 1 2 6 5.310 AB:Co

3 1 4 7 5735 A1B3(Cs

4 3 0 6 5.509 AB1C

5 3 2 7 5744 A2B2C3

6 3 4 5 6.088 A2B3Ci

7 5 0 7 5605 AsB;Cs

8| 5 2 5 5.653 AsB:Ci

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