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Abstract

This paper examines the insulation performance of synthetic air and dry air. This examination was
conducted based on dielectric strength in uniform and non-uniform field, electric field distribution by
interior structure and defects in gas insulation switchgear (GIS) and insulation performance in different
temperatures. From this review, it was found that eco-insulation gas required to possess low moisture
content for power equipment in the distribution class. The results of this paper are valuable to ensure

the insulation design and insulation reliability of GIS using air.

Key Words : Dry Air, Gas Insulation Switchgear, Insulation Performance, Synthetic Air

1. M E

SF9] =2 Al7-2d3} A= Qlal, #<oll SFs 7}
25 A gk =33 A7 Aol &
W35) A ATt o] gk Grale= SEy A7 S 3]
Al GFe 7=ENY/O0, SRR, AEE702],
CO[3], PFC Alge] &37k[4)ol #st dAEA 7}
I Aol B3 83 dHolEE Aty &3] L
Niemeyer[5]&= d=dv]e] dALS 98] dA7t~7}

* Main author : Director of Research Institute at
Hyeong Jin Corp.

w*% Corresponding author : Professor of Electrical
Engineering at Yeungnam University

Tel : 0563-523-2356, Fax : 053-556-7338

E-mail : without38@naver.com

Received : 2015. 7. 15.

Accepted : 2015. 10. 14.

Copyright (©) 2015 KIIEE All right's reserved

HAsfoFdt S Aeste] AAAR] AEE &
AT 1= AT dst Aot 5A4o] §lat, ik
o] gk Tham Aas) Yol A 2
3719 dAu=lo] SEgell
3k o] At TV widE HE
g 4= ol 01” HHX*% Aednrt &
Hlol] Hla)] o
wfj7-o]tt, zaw e Xdi%ﬂ g
K -S. Lee et all6-9]°l ¢Jal Fa<n} ok L
G54 SFs 0.1MPacl 4--3h= 371
0.3MPag)s g<18tlar, SFs 0.1MPad] ¢fgo s &
Ax | o] AA g 7kagbeE o] S7tel ©)El SFs
712 dAE = ASS Bkt ok2E oot
02 TAE 2719 IS A1) 28, O
ol M2 AAEYE A A-ste] Aol

il

(332

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (http://creativecommons.org/
licenses/by—nc/3.0/)which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

www.dbpia.co.kr



A FHA o] N/O, E3HE AAsH AL, A7 eh=
710 e A2 GolE AF3HAT

3717k Eee] Ak
ofsl7] il ¥7]e] A
Jo] "oty 1 drE 9 W F shue
1 FAA7IAIL O 9ol
olth. &7] T HO+= AAZ a5 717
o HEANA AT A FFEAIT B
vl JTH10-11]. ol gk I o2 HE widg d
HZ 93t 318 ddArta2 7S 243 A
717y AEE7] ARt 1 A ES) AT 25,
725kV 7t~ AN H7(Ga
Insulation Switchgear, GIS)7} Q¥ol|A] 7§t=]S]
[12], =M= A 7]e] gt AAS5EES A&
o= Avtstal UArH13]

A gk vpel 2ol Az 7ot 7= A7

P Y RN S
oL N
s do o5
i
oy 7 o &
UGN A
o ol l"-%
ot (X}
SRF e
T
dF X T ne

A ool w1 oMo or

Z87E  o]g3t

0

2K

2R FEAL glow, T A Adu]olA SFs thAl7 ks
A= FlEY. aHeR, X Axeieh Az
715 Aol 483 9 HE 3 A7t dest
Aldolt). epARE Al 7ok g T]el diste] A
=¥ A7El6-131 A 74, 25 k=] B
HAUS, dA54, A8 AT or vl
ot 2M SFs tiAl7k=e] AAH g2 A% A=
FA7EA] vl == e 14].

B =S AxgT|eh AxE7]e] A4 A8-S AT
&% ARE Ast] Hall, 1 7kase] ddds
of B3 AES T8It o] A== FARITH14]
FoIAA] ke FEAt 2T AAd

| B R

(342

o
2
.,
[ox
1o,
ofl
N
o
ot
%
o
fru
2
L)
i,

th AAHol HA ] NyOe] &)= 8/2017]

ulZoll[6,14], AFZE 7] 27F =2 oot 022 82

Z3to g AtEm, AA F7]M Noot O 5 Al

097%[15]= TA¥ E<=E5(Ar, CO,, Ne, He, CH,,

Kr, I, NO, Xe, CO, Oy) ¥381#] et Axd
el

715 i) & 3719 ke AlAS Ttk Az
719 RIS diHHoE o7 FAS,
HA7HA] At AHAnE 93 Az FE
I e HEE w7 AHEA e Aol
AT AXTVE SRS XA ZANE AFE
BETEES X% 5 1237]E w4l uet 5
i o] ThEARE AA] 7] T NesF O A%
Uz BEES el Adagle] 2@t wet
A AzE7)eF dxg7]e] Wulgh 2po] e it Ehr
g A=t 37 T 097%2] EcEEolth

w
1)
HT
>
o2
e
rx
o

ol A AlzETIe A2E 7= 37 ARl
sl AEHATE HEES 1) H5 2 345 A9
dAWE, 2) GIS 7ok Wi-dddel uhe AAREE,
3) Tl uhE A solrt ek d#Adn] o]
AzF B AAANA ko] A2 deHor 1
glshs gebrgoltt. 7he] A He 17E gk
e, Anle] Wi g R AR me Eeixinh
57) wiiell MdHAdn]e] ek iRl uhE

ol mE=o] A7) wiitell, vk wke] ek 7)9-ef
Ade] Wstzie o Adnje] gyt wslsla,

715k AxB71e] sHekA PRl fiAleh

Journal of KIIEE, Vol.29, No.12, December 2015

www.dbpia.co.kr



ﬁo,ﬂlc ol ~

FELPEE YRS

o P Mo o B ogr o A

‘UI.EOZ#.O\IC;‘OIHT_ ‘ul t N

< o — D dn W “ “ f n o Jo do Hp T
PR e TER g BEREEERE zezn Q

o o K A A ”

TE s MW N oar Saiannn e e S o P = wﬂ g B
TR = X 3 e Y- mﬁ_ﬁmﬁ 2 s m 0P~
ﬂ]ﬂﬁMﬂa]ﬁﬂl7m1 | Lol g = ,W_”_” S ,_ﬂm‘_;o7
urwwNannVﬂﬂd N = ] N % J@ﬁ_

; 2 LR — R T 3 g K

T R o EE ) oEE N v 5 TR
. o R . ISELl.EE NE | Ll l.ET B ;70%;3
- ﬁ ot | =5 13 S N - Goe o
LILIiLI_EUHEo_/ |||||||| | oL g et Do 2 b ~ 5 B
=N N g N g o O B L . " E sl T . &5 3 eI
A 3R m | e lzf] 0 N || °C % .
o WX L MR | ” S . I S = 0wd
PEESHIEE T N N e e N i
A T X W o - Il 11 1 1N sz Moo Al
o X ! ! | ! N N N —~ 338 N T o
R . S I SRR £ MyZR
3113304 HE IR Mo 55 ~Lx &
FECTVIZHL s Mlissmmonswornan 44 L ] 8% yEiE
o b Do ool N [Ax] 95E30A umopyEIg x ®F e @S EA S 2z o & E

i e o [AY] 9Se30 A UMOpPYBIAG - X m@ ﬂ m._

— N O
s T
oo e ) AEE
i Mﬂ‘UIﬂLJ;O —_
a«%iiﬂi]woom%umxmm% S B m T

I o T —WLRE 2@, W {H o N R TN T TN

il - 0 0~ KB o) T X =L ™ = ~ o o W X mp B

I @ﬁ%xbaﬁﬁ}% o o = i %]EulmM M o X m g e o wood -

= EozoﬁzlﬁﬁTAﬁmuidr.oAmfu ST W K o ® o MR 7Ofdr.ﬂ.§¢| &

3 ﬂoionﬁ,],:aﬁlaﬁi% T oW N =T N X ooy a2 B —

S ww ﬁﬂ_gm,ozlﬂ:lﬁgowoﬁmmc*,ﬂﬁ mHzod‘_dr.Ew”wArdrcEpﬂ7%ﬂ,zpmﬁwﬂo_hﬁmﬂ% T

o) =+ 1 W o= 0N o 8 O T ~ R Mo 7 oF = ~ 0 oy N Te)

M osElziigptiiiie %MM@E%%ﬁH%@%%%%%%%@H 2

- = s Jlali COJvAITZ_ = o) .~ il ~ H:i,lﬁ! X =
- (Y o J o T T KA = S i) _Uﬂwﬂ —_— dl.qu -
M ﬁﬂ%%%%i@%%ﬂzx% ﬁM&moﬂL}Lf@%Q]%7%7ﬁﬁ%éﬂ ol

T o - X ) o] — o NN — N 5 B ~ N & ey — ol N
A K gﬁ%ﬂgﬁfxmgem By T HMET N E N Mo X TN E
. nﬁ, A = o {]RH o) T T N XY jo o X K i v 1h plo =

=X LY o N A R G 0 = w N X o Ho wﬁﬂnmﬂ]_guzvqﬂﬂ__o o
D R I O FE xSNMTg g ELM REErT B

of M oo Ol Ao R T LA T % BT m
g = iﬂ?i%lﬂ WH W =R SRl 7QC)TCJE%D@40 Sy =
oo Mg EX 4 o X T A Ex g T O B ToPaT R 2
X P T F L ﬂ@zxﬁoﬁELcTﬂr@m@]Eﬁﬂoﬂlﬁ%ﬂo%ﬁﬂL ﬂ;.oﬁﬂr@ﬁﬂﬂ £
H K T ke & B T P o 2 %1@45%NL%EleJﬁl o

AL o = LE ll EE ot o B mo & E — ot OE Eo 3 oA NG o.»HA_I XA A" ~ Hl
R0 = N e A %%ﬂ;ﬂ;ﬁﬁﬂp‘ mmoﬁo}\wﬁoEﬂmﬂEﬁwﬁ%ﬂnN%i7%4ﬁoﬂ T
: %dﬁ@lﬂ@@@aﬂ1%m oﬁ_{v%ﬂ@é#%% R T A~
g Ezxﬂoﬂﬂ??gj%ﬂﬁevwﬂlmﬁ%ﬂ%%framaﬂ%mw W&%%Wiéé =y

xﬁmw%wgﬁgﬂanaaﬂ@LﬁM%{@ﬂ&%%@%#g%7muf%ﬂ w &

P E o WET W R o ® o o g M T T ooy <N E m.ﬂ s il N oy ) he % 1dr| il ﬂ._
1o &O Ot m —_— .Ihﬂ — Y N3 ;OU ‘Aluﬂ VI S ;OL S

T B o T Ko o N Mﬂmﬁﬂ to & XA ~ X

SR PERBOE A

www.dbpia.co.kr



=
r2
il
r2
1
=z
o
i
40

hS

>

FRAAZE ok AFAT el Gao] xelsh

719 Uk o 25S B8 5 9tk

22

Surface Flashover Voltage [kV]

1
1
’
: -9 N2/O2 Mixture Gas
10 - 77| o~ Dry Air T
8 2 2 ' =
1 2 3 4 5 6
Gap [mm]

Fig. 2. The Surface insulation performance of
synthetic air and dry air at 0.3MPa[14]

T9 19 225 AzT|e Aze 1o e
& o) AxE e BYE A9} anEd
Aol Ax7IHT $pein, Axgr)e B

Aol Al Azg7] 8}t st
4.2 GISY| Tt ZBYO 2Tt MAHZE

Az=E7)1ok Azg7)el AVdsS 17l 19} 2o
ARSIz whep bty 127] W] GISe] W
T RAREETE AdEe] 99% AR S Ev]e] A
ARGl Aels 2@ 4= vk 19 32 GISE
Ulzzeh 9 JAVE 15 1 e 8aes

kel

ofFu} ;g el o) e Al

Sz Brhse. A0 sk nAAAS
Agsh] Wi, 7|Ag wAe] BFEae T
o). o] ¥grade] tEAel Alsk 1Y 35 2L 3
Ask EAIE AAsks s3lolqe] Aol %4
BATGe BEAAe) 2Rk HE AAZ A
Ak, zsfo)A o] A g3t ke 23 neld A
e AEFIE AR/ O A ol
T 13} o] AEFIE BT AAGIA o S50
AANHE Bfel] vl

©

Poor

Contact Spacer

Triple Junction
Protrusion

1
High Voltage Conductor

Conductive
Particle
—
Surface
Roughness
M

Fig. 3. Structure and defects of spacer—electrode
inside of GIS

4.3 AP0 [ME AUYT

ESEARNE ] d
Hom ARST 37 F 2o v Be Aas
£ 40 ~ 700C WA HIHJH7). L AAS
o ewe) At W B9 Aol Asts)
o S B35 A Lndsd ne Qe

s AAIR Y B A8tk H Fujita et all18]
=35 A 5 113~293K(-160~20C) 2] =%=H
oA 2rsdel g g7 HASAHS A5
oF A g71e] Aol A

ol
N

n o
i

)

H
il
flo
:
H1
N
= P

o
of¥
9‘&

Ir

=
N
o
Bor

Aths A9 SR TR
itta et al[19]°1 ©Ja} ==} ~10TIA
SFee] AWEAG S 0Tt disah, thr] 227}
Feor F7khs Al 1 deE dAE] Ast

w0 o 0 T o fo 3R ox ok o

3
=
5

O

A R,

A= 37 2=Hstel] wE Tkage] HASA
O FRE] A2F|7} xF7|RT el glgt
Asel O B AoR HUIE 4 gtk 2t
Folu} gravko s WA ), g7le) AL
o} AR SJEac) o AeAlel 12
F AR, 7kse) dAde2 2
A 98 oujsit) aeleg A%

o5

o ox

N

ﬂlI.

Journal of KIIEE, Vol.29, No.12, December 2015

www.dbpia.co.kr



o HeIe Wge] Sxmsiolx FAR. o
A ex7) et apele] deow A5E v, ¥ ST Substitutes
7] % e ane] vl pxEe] 4% F )
T st 2R, GIS Uie] A5} 2ol
A mHd AAE 2o AnAene Aztel A ]
1 ar ] (H o = =20 = U"IO]'7'” 10 Synthetic Air Dry Air
A UTH14]. B So] 2djolxel Hd= ol A
el B2 F7]ol Eshd kAo o s YR xR l l
2o absle} 3 zaiu, F9) DAGHAN FE
2% wE $elsh SR e dasks F 4 Sertee | et Bt Vot
Flashover Voltage . niform Fiel
o] Fhiao] Bess Luvsl e AUy P e
Breakdown Voltage Insulation
S AALslol] gk AlFAo] FHE7] wjEe (Non-Uniform Field) Reliability
99.99%9] === 7= AF 77} RS E3be) Fig. 4. Examination results of synthetic air and
= AxE71HY ¥ 998k dry air
PR AT A5 Ao H8e 287 dedrls
- = 72 ke A Fea, dedrkee] A
Al A7 7F % 3 AL 3 AEgo
Az 23710 A AeS Al mEan o0 T H B g aieser
. oh Az 719F AxE7)7F SFee] gl 45
of BT Al digk A, GISe] uF-z=e} } R

s
2
o o
rot
L

Al
Th= 2 4ol YRRt Al 7]
| Thet A= oo 25 Axg7]|Hot

kel 2wstel] gk dddse
e

ST B =ellA HER dAde] #
Il A

H

At
I

o, Hr
ol o
o 32
xS
2 |y

iy

719 ARl gl et Aol HEHS

Zal o
QLA = G AL =1 - -
4] A2E7)E W] & 2718 4HN2 F 52
5 ] Q. S Il = a3z
AT S S S TS GRS e A 5 gl e, Azl 3]
oh o A3 Ao sjAe = Qirk s A - o 1l Sl olalade] s _
VA AE Ao AL YE)x e Adn T N/Op9 e, 3, sapde] Bastlld. =
140y A5H= ] ] '700]'7] ‘A°H 1, 1 AusE ] l 745‘%7]7]_ xﬂzi%7i Zﬂxhll-xéoﬂ/ﬂ %0]3]-_1—1 7
Rl A WAIS: SWE A% R gl ol das
Tl AR T AT R A R elek s s welAle) A%, £, 44
ool TP S B S A ST ST g wge) wame B azel A2E
A1 3 =3 2 A0z =X} o|gl =
SRR e, AR S AR R M) g el w1 e 4 gl 419 43 e
Agkel e Agtol FHE I, A=) 2uflo)A e
B o= - - 5 W = =7 dB\d &350 ! v =214 = -l
91 f jiﬁ;;ﬁ]ovig] fi} :éti quﬂTﬂio]i‘ | of tigh Az ge NEF7IET Az 77h o 5
et AAEA P At desith aea Az _ - .
A RS HHFH:j X137 mAQF A2 dn)o) AeS 9% TP mpEolnt Alzgvlel pd daH S A
=A7IE St BRS AA F =AGE SR T o e e
o el L o1 Ao 1sl 1t s o iz} GAe] s, awdEre] v, A o
Fa2hol we AAEA ol At AF sty o 8 W sl o3k 9% W AAue] s zala)
E5 By A= Zoﬂ/ﬂ —)—:I:Oﬂ Lq_g 7HE" = 7 T =g = o= A=
13%]-:'— “VO] <) 'lOL_ I__I?-—J—— H- = 7] uﬂ‘joﬂ :l/\}_,_loﬂ q}-]_ 110 3l= o ;(]_7]7]_ OX{Oﬂ
_ RL - U R HECT O Rl
ol P~ o] HAEA[23]L t}okst v w1 Z0] Aok ’
M S A A ulge] e o) Z % lrk webA AL A
Qﬂ 9\}\X]Ex'_ Ug:%]‘o] :fLoo}ﬂ %‘O]'.—ll A= /\EXJO]E]' 37]9]_ P ]94 xﬂxlﬁﬁtﬂ- O]—L]E}— 21—7]7]- O 7 oﬂ
- o -0 b LA y O LTI |

B
0%
r3
=
nz2
=
s
o
rr
Mo
=
=
N
©
4
=
H
N
o
N
(@)
|_\
o1
rh
H
N
HQ

www.dbpia.co.kr

w3 vge agsto] ArgsfoR & Aotk

@



PR R B =yt AR A7 [14]14 53
AT ZL AR TS A E g e tell A Zh

A o]l dato] Hrslr] wiwell, gk
dgdnold At a71¢] 24 B dAdAE

v a5 A2l 19 Arkse] 4
82 g8l Azrlst AzErle] dAdES AR
Aok BT AANN S5 dAdEY Lwvs
o oje Azl hre] PoRNE, SRS 4

3

AZg719F AZg712] A=l A
A Geiol U 7] F 7AW
= L3k AAEA #gt A7 s

References

(1) T. Rokunohe, Y. Yagihashi, F. Endo, and T. Oomori,
“Fundamental Insulation Characteristics of Air, Ny, CO,,
No/O, and SF¢/N, Mixed Gases”, Electr. Eng. Jpn., Vol.
155, No. 3, pp. 9-17, 2006.

(2) H. Park, E. -H. Choi, L. K. Kim and K. -S. Lee, “Surface
Discharge Characteristics for Epoxy Resin in Dry=Air with
Variations of Electrode Features and Epoxy Resin Size”, |
Korean Inst. lllum. Electr. Install. Eng., Vol. 23, No. 2, pp.
154-160, 2009.

(3) Y. Hoshina, M. Sato, M. Shiiki, M. Hanai and E. Kaneko,
“Lightning  Impulse Breakdown Characteristics of SFg
Alternative Gases for Gas-Insulated Switchgear”, |EE
Proc.=Sci. Meas. Technol., Vol. 153, No. 1, pp. 1-6, 2006.

(4) X. Zhang, S. Xiao, J. Zhou and ). Tang, “Experimental
Analysis of the Feasibility of OF4/CO, Substituting S as
Insulation Medium using Needle-Plant Electrodes”, HE
Trans. Dielectr. Electr. Insul., Vol. 21, No. 4, pp.
1895-1900, 2014.

(5) L. Niemeyer, “A Systematic Search for Insulation Gases
and Their Environmental Evaluation”, Gaseous Dielectrics
MIl, pp. 459-464, 1998.

(6) E. H Choi, B. -H. Koo, L. K. Kim and K. -S. Lee,

(382

“Assess of Breakdown Characteristics about
Environmentally Friendly Gases”, ] Korean Inst. Illlum.
Electr. Install. Eng., Vol. 23, No. 5, pp. 96-100, 2009.

(7) D. =Y. Lim, H. Park, E. -H. Choi, S. -T. Choi and K. -S.
Lee, “Surface Discharge (haracteristics of  Solid
Dielectrics in Ny/O, Mixture Gas for Eco-Friendly
Insulation Design”, ] Korean Inst. lllum. Electr. Install. Eng.,
Vol. 26, No. 3, pp. 9-15, 2012.

(8) D. =Y. Lim, G. =J. Min, H. Park, E. H. Choi, S. -T. Choi,
S. Bae, S. B. Rhee, W. 7. Park and K. -S. Leg,
“Analysis of Medium Effect by Gas Pressure and Gap at
Surface Discharge of Dry Air’, ] Korean Inst. llum. Electr.
Install. Eng., Vol. 27, No. 10, pp. 86-92, 2013.

(9) G. -J. Min, B. -C. Kang, D. =Y. Lim, K. -S. Lee and W.
/. Park, “A Study of Surface Discharge Characteristics
for Dew-point of Dry-air and Materials or Shapes of
Solid Insulator in Quasi-Uniform Field”, ] Korean Inst.
lllum. Electr. Install. Eng., Vol. 27, No. 6, pp. 44-49, 2013.

(10) E. Kuffel, “Influence of Humidity on the Breakdown
Voltage of Sphere-Gaps and Uniform-Field Gaps”, |H
Proc. A, Vol. 108, No. 40, pp. 295-301, 1961.

(11 G. R. G. Raju and R. Hackam, “Sparking Potentials of
Dry Air, Humid Air and Water Vapour between Concentric
Sphere—Hemisphere Electrodes”, Proc., IH, Vol. 120, No. 9,
pp. 927-933, 1973.

(12) T. Rokunohe, Y. Yagihashi, K. Aoyagi, T. Oomori, and F.
Endo, “Development of SFg—free 725 kV AS”, IHEE Trans.
Power Deliv., Vol. 22, No. 3, pp. 1869-1876, 2007.

(13) G. -J. Min, S. Bae, B. -C. Kang and W. -Z. Park,
“Surface Discharge  Characteristics Study on  the
Laminated Solid Insulator in Quasi-Uniform Electric Field
with Dry Air”, J. Electr. Eng. Technol., Vol. 10, No. 2, pp.
742-748, 2015.

(14) D. =Y. Lim and S. Bae, “Study on Oxygen/Nitrogen Gas
Mixtures for the Surface Insulation Performance in Gas
Insulated Switchgear”, IEEE Trans. Dielectr. Electr. Insul.,
Vol. 22, No. 3, pp. 1567-1576, 2015.

(15) R. Arora and W. Mosch, “High Voltage and Electrical
Insulation  Engineering”, a John  Wiley&Sons Inc,,
Publication, pp. 17-19, 71, 2011.

(16) E. -H. Ghoi, K. -C. Kim and K. -S. Lee, “Breakdown
Characteristics of S and Liquefied St at Decreased
Temperature”, . Electr. Eng. Technol., Vol. 7, No. 5, pp.
765-771, 2012.

(7) H. Mitsui and R Kumazawa, “Surface Flashover
Characteristics of Ceramic Insulation in Gases at 40
~ 700 7, T. IEE Japan, Vol. 117-A, No. 8, pp. 832-838,
1997.

(18) H. Fujita and T. Kouno,“The Breakdown Voltages of
No-O, Gas Mixtures in Non-Uniform Field at Low
Temperatures”, J. Phys. D: Appl. Phys, Vol. 11, pp.
22332241, 1978.

(19) T. Nitta, Y. Shibuya, Y. Fujiwara, Y. Arahata, H.
Takahashi and H. Kuwahara, “Factors Controlling Surface
Flashover in Sk Gas Insulated Systems”, IHEE Trans.
Power Syst., Vol. 97, No. 3, pp. 959-968, 1978.

Journal of KIIEE, Vol.29, No.12, December 2015

www.dbpia.co.kr



(20) K. Itaka, T. Hara, T. Misaki and H. Tsuboi, “mproved
Structure Avoiding Local Field Intensification on Spacers
in Sk Gas”, IHEE Trans. Power Apparatus and System,
Vol. PAS-102, No. 1, pp. 250-255, 1983.

(21) H. C. Miller, “Surface Flashover of Insulators”, IEEE
Trans. Electr. Insul., Vol. 24, No. 5, pp. 765-786, 1989.
(22) H. H. Lee, “A Study Breakdown Mechanism and
Improvement of Dielectric Performance under
Particle-contaminated Conditions in St Gas”, Ph. D.

Thesis, Kyushu University, pp. 36-41, 1992.

(23) N. L. Allen, “Corona, Breakdown and Humidity in the
Rod-Plane Gap”, IEE Proc. A, Vol. 133, No. 8, pp.
562-568, 1986.

(24) J. H. Seok, ). H. Beak, D. -Y. Lim, S. Bae, K. -C.
Kim and W. -Z. Park, “A Study on Characteristics of
Insulation Breakdown and Surface Discharge by the Mixing
Ratio of Dry Air/O, gas mixtures”, | Korean Inst. lllum.
Electr. Install. Eng., Vol. 29, No. 6, pp. 49-57, 2015.

(25) D. Y. Lim, E. -H. Choi, S. -T. Choi, B. -J. Choi, K. -S.
Lee and S. Bae, “Surface Flashover Characteristics on
Poor Contact in No/O, Mixture Gas under Non-Uniform
Field”, J Korean Inst. lllum. Electr. Install. Eng, Vol. 29,
No. 8, pp. 63-69, 2015.

RS PNl

BT B (k)
19839 4¢ 1294, 2009¢ 2¢
o s} o 7—]—LE17(4E}\]/\%516‘]—H

73

o =T ;

2011 8¢ o =
=

J

1;].]751—"! 7&7]51‘6]—&].
(D). 20159 Eelste A7) 3ak
(2Ah. dA (F)FA A2,

X129 (e B )

1977d 2€ 1994, 2003 Y
Tty £, 2005 G d ohekd
Folu 244D, 20009 E

A7l st EGEAh. dA a2
Vi) st 7ol As s AnpE )3

nY - MA|MH|SIR =20 207 TH122, 20154 12€

|8 F (2 1FT)

19581 12€ 12448, 1981 Ao =~
ot =4, 19839 ¥ it A
st ZF (AP 1996% Kyushudi 3t
sty FEAFY EJ(AD. 1982~
1986 AT A7(F)71EA T4 AT
1986~1997d 3=t 7] Al 9.
199720004 AehHe) w7 A e Fud 20149
~HA Auusa A7 2oty Alstd e d Aol wel

Q=

—

N X|YEN (%)

B 1957d 8¢ 8YAY. 1984 s
A7l&sta &4, 199249 549 Ruhr
Bochum ®istw #7]3stE AxpaA
= Dipl. Ing.). 19973 & sk =FA}
| 314 Z2Y9[Dr. Ing.). 1998 ~d A A+
o stal A A Aol | x| eka) Kl

O Y2 (Em=EH)

19484 10€¥ 25944 1971 2€ <ddd]
gt F7]Fsty £4. 19879 s ushd
A7)Fe2 EF(EAL). 1988~1989
Nagoya Institute of Technology %%
wg, ek e e nEg ﬁ:ﬁﬂ
R s A Pt i s T R S =
A P Bt S K INASS

F

bH 5 2 (&= 14)

1978 6¢¥ 309 A, 2006 SHFuEa
A71F8ta £, 20099 W= EAb~
exEstn ArFeta Z(AAD.
20119 5 dishd d7)Fstat 2 (e,
2012~20139 A&7 d 5. dA
Oﬂu—r,ﬂsl—"r 7<47]J—61—J,} }_J—Jy_z[:

www.dbpia.co.kr



	배전급 전력설비를 위한 친환경 가스의 절연성능검토
	Abstract
	1. 서론
	2. 제조공기와 건조공기의 구성성분
	3. 검토사항의 선정
	4. 검토결과 및 고찰
	5. 결론
	References


