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The Development of Axial Magnetic Field Type
Vacuum Interrupter
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(Hong-Tae Park, Hee-ll Ahn, Sung-ll Kim, Kyoung-Haing Lee)

Abstract

Axial magnetic field(AMF) type electrodes can be increase the interrupting capability of vacuum
interrupters. Depending on the design, the principle of the local axial magnetic field arrangement are
different. In this paper, a new AMF contact design based on a unipolar field arrangement and its
characteristics are introduced. The influence of the unipolar AMF on the arc behavior is described by
high-speed video camera. In addition, three-dimensional AMF simulations have been performed by
means of a finite element analysis(FEM) program to analyze the influence of magnetic field distribution
on the AMF performance. The high interrupting capability of the unipolar AMF type electrode has been

confirmed by three-phase test.

Key Wards : Axial magnetic field(AMF), Vacuum interrupter, Arc behavior

1. A

2] ngADr] AlFE Addy, 4AA
Alglgo) &3 AFAA/NE AF2 PAH ¢
om, I AMRRE HA Fulkste FAlel ok @A)
WA ALEE I AgAAd7|E g7 F4
stElo] QAT gloy 7)Ee HHL olFE A
ZAE HE (Vacuum Interrupter ; VD)= A 7€
o #Foz g3 HAAYGAY 7l&e} &3 9l
ot 28BS ngAdrle] FiARY S R
AAAE AFadre JYREFY JAFAHPHY
AA7IEE G137 4% 71&MEe] 3 olg.
AFAEHEE 2390 mel JRAAS FAA
wAoZ BRE £ vk FTAALHLE FFIADA
A4S AFotRe] BAF AAE ArtEto otz
AAFARoE AT 2, FHe Bdo=

=2
[

2 !

L

p™

[~

=2

L=}

* LGAYA AYdTa
(Z5 AFA 297 4% 1,
Fax : 043-261-6629
E-mail : hongtpark@lgis.com)

s okIAUANE FUA EZAPLEA o
AR Aol gt ¥ 28E PAE F
Qe FPelnt. o E FAA AL ol FF AF
QEHE S BAA B H3) 2Adgdsol +43
71 @ &el 40kAmsol39 tiAF A& AIFAHY
Elo] 713 fa@ Wajog g¥A o & A7
A 29 FU FFA dAFste U F
A FAAY AFABAHE Y MNLAHE L3R
2 @,

2. SXAY W3 MY

AFANYHY AFB4 5ol AFHY I%E A
UAF clazcg addez AdE 4 gt
#UT PP AAS o §3E slolth AFolo
BT AAE AASHE FAA BN ARAYA
S4B AFolaE ARFANCE FARASE
FAe] Eehzvhe] G4 AlGosA ofaBYE
FENA FFo2 YYSE oAU E Ha
AR el Tk

=
w

- 231 -



2.1 712d¢e]

39 18 FAAY AFF2E Uehiz glow,
FAAE AN Y23y H3, AF9 3EL
L&A e FAFT R FHo=2 FASHY Ao
23AFY AFEeR J¥Y AF L va3y
A3 €8sl o8] 3BE=Y YPog =2
o, o] Af{: N3 FAH £ daz=y A3y
9 £3g 53 &9 oA "k o HF9

Bgol o8 FAA ¥AHH, FA4 YR
ZUdHE s 13 R HEDF a3y WS
& 0% ¥ ENY 722 Hol Yo

38 1 SAAY d39 71E ¥

oft

22 AlEHq0o|M

FAAG D39 A Y A FoT A=
FFotae] o3 HAsE d3 2EHAE FUE
A EFZAZD F e FAAE 4= Aot 2
g HAUWR 22+ FHFleddy current)s 2
AA AEE Aa2A R, AFIE Fo AHAL
(residual magnetic flux)oll o3 HFe FEFA AL
o] 9AE HAA DY THER ERAAY AZL
AAE A oo gHFY F¥E H2E T ¥
87t itk 39 2+ A0 A9 FHAM FAA
E AZe) AAREE FRIAYE o] 835to Y
T AFE Jed Aot o] aYPeM & F Y%
o], g2ay AI4e &£iRId nlzz L& A
£4x 9d9°] A= RAE ¢ £ o, o
€8l g3 FAA GAVH: AL Jehdc

guA oz FAAY AI) BRI Wisld A

Aol AR BAst FRA AEE Z2AY
3, AF ASdURArtoleo] HARAE WA AT
Z < AR Feol HAAL A=IFAHY
(Transient Recovery Voltage ; TRV)o] Q759 <
d, AFe] SHUUYAE FHAA 28 FAARA
£ AAE £ Qvh(2] 38 32 oo dF ¥
X7 A% Ao, A37 e F4A 60Hz,
S0kAms8 AFE WIS o, 4 ALY
Hdzts Jebd Folod ol AFUAHYHE HF
FAAM ARE ADsE Aoz sAgsgn

(b) W44
a9 2 FAAY A3 AALE
0.6 ,
ot d 480
04 w XA 60
/ -lo) \< 40 i
_ 02 V8% o jo- NSVas » jl
L] >
E 0.0 v \ LY 0 E
B N 2
g . 7 NN A 5
’ ¢ \ - -40 o
0.4 Y by <0
Sy
- -80
2.6 /
o 2 4 6 8 10 12 14 16
Time{ms)

39 3 Ael BE 34 ASUE w3

- 232 -



3. Aty
3.1 ol AR
A EHol g 3 ML FAAY AFqN @
Ase olze AL &I E o &3e TS
P9 (28 4 AYIFE 25kAms, oFIAZE
8msoitt. o] IHeA HAF £ UKol FAA
g3 wAZE otaL ARHUA(445ms) ZH A
A9 Aol FdaA FaEE ¢ F U3, o=
FAAY AN e AYHQA of3y ol
g 4 93]

or

o A5

3 4 FAAY AFY otaAF

32 oAy

a3 5t FAAR A3 ALdse A
A3 FEzFAVNE g dFez P4y
(IEC-60056, TDS)3t51& o, 1 #¥ARJE vehlzn
ek

o f——

cc

39 5 A94dy ANy

33 Ragy

a¥ 69 ()€ 19 59 P3N 108 &
A3 BAYES vl A9 FAS) EFYe)
ofzte] GEEHE YA, dAZ YIE YHE
Yetdz 9ot 23 e EAR] EAS:
ol EAE A¥RT, 1Y 29 (a) e AF
Al g AALES} vl ¢ FAE Yez
Byttt ole AL FAAY AFAA wAR:

hzE 3¥ 69 (el st AH Yol o
IMT/KAC)ES) Rl FusE Aoz A%
+ Qe

(a) AT gy O EE

I 6 A2F FHEAY ¥4 R FEEy

48 B

dAF Ad R 2¥sje] FAT FAAY A2A
B ALAEHE Aoz Listgd. A=z
€ 229 AFIHYEHE My dsiNE Az
ARYE T8 B3 A3, o anYE HiHT
F 9 BAdAF AE4A a8m =YY o3y
#(demountable arc chamber)®} 1&slejztE Al
B olzAE R dHANE o|&T H5BI Fol
4302 873Y. LGAACAE o# e sAH
A AFE F3A FAAY AFEL ALY = A
BFoe ad A3 4% @ AL G
7171 918 A%AQA AFE £Y3iaz ok

Hazs

(1] K. Watanabe, K. Kaneko and S. Yanabu
"Technical Progress of Axial Magnetic Fiel
Vacuum Interrupter”, XVIIth ISDEIV 231, 1996

(2] F. Heizinger, "Contact Materials for Vacuum
Switching Devices”, IEEE Trans. on Plasm
Science, Vol. 21, No. 5, 4477453

[3]1 P. Slade, “"Vacuum Interrupters the New
Technology for Switching and Protecting
Distribution Circuits”, Cutler-Hammer, 1995

- 233 -



