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Dielectric Characteristics of SFs Gas in Inhomogeneous Field

Chang-Jun Lee, Bok-Hee Lee
Inha Univ.

Abstract

" This paper presents dielectric characteristics of SFe gas
stressed by the non-oscillating and oscillating impulse
voltages in inhomogeneous fields disturbed by metallic
protrusion. The purpose of this investigation is to present
the predischarge development and dielectric characteristics of
SFs gas under VFTOs., The experiments were carried out
using a needle-to-plane and two needles-to-plane gap
geornetries in the gas pressure ranges from 0,1 to 05 MPa.
. The gap separation was 22 mm, and the needle-shaped
protrusions were made of stainless steel 10 mm in length
and 1.0 mm in diameter,

As a result, it was found that the breakdown mechanism
and predischarge current are principally dependent on applied
voltage waveform and polarity,

1L AME

A, Aol 491 A13lel wdel ALsET o2 AW AYAES
3 $3& ¥az s3I 3lod, Al il AYoz 4
Bl il A olfoh Aoy Aol e B AN
g wayel stssidn gl B3 A2 765kV AASAYs A
AL ¢ T Ue ARAM AG4ve] B9-F . aAY, 4TS
$o AP APAe] st AR 8750 slof, aREH §
ARAYo] $4% SFolAg FUARR AMSdte Aagd Ao
o} Abgel woluE Y. B9-7] AFY AP PPN iw
JhAstel g 2/t GISel AUAA ades AEHD e, o
o gRE g3 g4 QARY 23 220 Az AAlsia sl
aAnt, A% ALSN AP PARL L laRGARS 2
A AANQRAN} QAL FHA0 E= AFA ¢ @
3 Sl ldA digdl 2 YBE Wl Heg Fdusage
Qb slEale uigksl Habsio), ofdl 4g-ahe ATWANSE U§d
olA ego} B2l o] uigte Hoz YAl

A § ATANE GISRS ANIAE Ao vanYs F
&4 olEel S PPSTAATAA VWEY JHLAY R WEH
YE2AgA AR SFotael AddAAY- A 2= QA A})-
AL 2Asen, o A waRYgsl AI] 1VIY A8 20
Y AR vE-gdugeond AALR HE olAY %4 dsiw
¥4 - 28 sd. =¥ n49 Jid LR olgtiel Adsa
At veive $AARE 24%e 4 QMG 2R, I AT
s ALE sEvEz R o A PTAAM dehde 22e] 2
o3& ¥

2. HdHFA U Yy
 APOM NS ATAR 2 19 YEARY. WAFY 9%

24 SHA)Z] 9149 400 kKVE MARXS 982 44348 A
30, AF4 HU2A%-2 Marx32, 24 SAA A9, 129

3 ARE 2 AFSE A0 nv/114 MHzS! S19& WAL

Applicd Valtage

a9 1 ASAL] A
Fig.1 Schamncdmgmmofelectmdegetmeh'y

GIS Wi} 429 dzrisl Avznad % foiAghe =
2183, SF7t2s| AR FA YdE A flstel GIS =9
49 BAR 44 - AFARL. G E A% 280 9484
A daset §39 AAANE WRsR, BN A wE
ATFVARES 471 A9 AATA4 23%el 50 @ ER7I8
101 Attenuator® AHS-3HE 23A& FASAY. EY SFerlas] ¢
#& 01~05 MPaz 3sQer, b ARPAARE 2Q2n
AR Aget Aoz FARFAGYGD

3. dzn &

o9, 24, hag, adn vheeds) 218 A4 ged vt
A st Ag-ARME % ATAEYA dEd ndEAS E
B F4e WaRdd B8 & 712 VeIt

3t e EYg-ANUSY

a¥ 2% 39 394 ZtaeE deolER o ugdse)
A B4t 212 49 FAsaAG-AE e vehiigid.

o] o, V-t24& [EC-60274 & SA= 3ol FguaAde 4%
oldd Aldx¥e QIZkd i AtE, AARAAE Aol °|7}5!°l
Aot ojarnAsl ABe AsAdh

of st ¥4 A7t FFA4Y o wrh Pl 44
®on, AL AAg0] vehe AIYEE 2340 1 AR
4oz ojfsin, AAANAL N vkt olne ImugNate
o] 3549 Ae7t 0 AFHAHe)Y) el

- 1870 -



300 , 500
> XX X
5250 % 400t
5 x x ?!n
$ 200 e 3 300 X
g f‘ B x z [ >?}L
g1501T S RRAgta,, £ 200 %
3 S o oahalt g 4 4 3 .%
§ ! on £5 r Ky - fodlpd o
Z100 Py £ 100 e
]
50 + + o . .
0 500 1000 1500 2000 0 500 1000 1500 2000
Time ns Time ns |
b As 1A A Uhwbeas 149 2y
250 300
> % 250
3, 200 % % &
£ 2% £ 200 5
2150 Ge e | " s 8
o on:%oo V‘f,ﬁxﬁ‘?,ﬂ d I 150’. ° o‘,‘iw ° A a
ES . z og i $ ‘a
g 100 J 0 ® 2 100 L S e L u e
- -
£ so g
g & S0
0 0
0 500 1000 1500 2000 0 500 1000 1500
Thme ns Time ns
OhupeAs 28] 3% bt AT s 3¢
(a)Positive (a)Positive
500 500
> 4501 * 2
g 4007 W grx o 400t
2 35071 & 8 KK x% X x x
Z £ x S ot f:‘ F . *
> 3001 - & A % x >30 -t .ﬁ?&: Xaa
£ 050+ ‘.Ab“gﬂt ® g Lo A8 o b
g ] cluse ool 2 dmt oA X ,g 200 er ;; .o uor .
}; 2(}0L %0 o0 00 . =2 wo 0°® o o
£150 E100
=00 .
50 — + 0 + +
0 500 1000 1500 2000 2500 0 1000 2000 3000 4000
Time ns Time ns
hneAs el 3¢ Fhubs A3 viel Ay
400 400
% 350 o %350 sk
2 (-3 -
%300 . x*x,;a",i:xx, gasoo gf‘ Y %
Z 250 e, A% 3250 \ bl
> A.‘-' a? . > f ob L] b
g 200 @ a2t e 2200 e o
) @F0 o g z ° ¢ ° o ©
< 150 & ° % 150 o oo
- =
§ 100 g 100
« 3
50 50
0 0
0 500 1000 1500 2000 2500 0 1000 2000 3000 4000
Time ns Time ns

Chuteds 271 Ay

(b)Negative
I 2 MAFY JY2Ag) V1R

Fig. 2 V-t characteristics for non-oscillating impulse voltages
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Fig.4 Examples of the typical predischarge current waveforms
for two needles.
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