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The Effect of Interface Activation Substances in Reduction
Phenomena of Streaming Electrification for Transformer Oil

°Yong-Woon Kim‘, Duck-Chool Lee . Shigeo Watanabe
InHa Univ., ALT

Saekyung College

Abstract-The purpose of this study is to
find the way to reduce the electrostatics by
interface activation substances added in
the insulating oil with concentration[ppm].
As results, The streaming cwrent, surface
tension and viscosity of the samples added
nonionic and hermaphrodic substances are
decreased but the conductivity is increased
at higher point than the 1[ppm](c.m.c.), the
other side the same phenomena of the
samples  added and anionic
substances are discovered at the 10[ppm).

cationic

LA &

Aol G5 F At nASt HEH A
ol A A7t FE55te A9 AWM H
ez ¢ AA7 A= olFe] A
ol sof HA A7t FAFh[1]

53] %33 £ /7 &AE vFe
AgA el oA o9 e AdAY AL
FRHEAS Bl 49 F ULFULHH
A Yol A" A9 843 Jee AA% &

-7 g gidd" Asirh FAHD o2 ¢
3 oAAAY 2 AHAASN A3 FrE AH
A ®HIaue FxEoY FFF&9 Ao
of E¥utdo]l WAt ZHuA] EIRVIAZ
Z3lEo] Twrg gogE ALrt Aoh[2)(3]
fFEUld dYdoz Qg ¥ Alne I
o] A 1974353 10437 14kVie ©¥
4719 A9 27200F 80Uy w2 g F

A 237t glewi[4], vl=59 739 Berkshire

»

Transformer consultants. INC® X 3A{ 9}
Texas Power and Light Company$| 1985
T BRaAdE AnRZY 7A AA¥ 7lEst
2 QUth[5] FEUAEe T JATEA
g8 3ohx dF49 MHigaki, HMiyaos
& Adfe AAARY AWM FEAA
o o& wAHd dgAMste HY BEALY
2 AAugd #F dF A%E gz uz
Al 9349 RTamura, T.Watanabes <
Ay d&F U7 HFERHHEYN &
% =5& ¥xFov, ZIE=9EBrzostek,
JKedzias e €38 AY7] FdR9 dA
Ao BF =88 DRI vt Yo

E AFqME FZ 8 NAEFMTIUNT
9] S. Watanabe, A.Ohashi% 3 &4 Az 7}
T502 A4 dFdA AW FHAE A
Aol H7ME F AAe A sy 5
e F93 Ax AEFY FFHF 28%
g AT @ EH&S A AR <
# PAEE cme (AP AAFEISG 2
A% AAN dE ¢ F AArI5l6]

28
21 M = .

2 a7d AeE ARAE FHAY Ad
S2A A WA T2 A48T Atk
W gel AR BGBUA WeFE 40%,
GreA wsea 4% BB wses
13%0]5], ARYAAZE wol &M, Fo|L
Q, Rol&q % FAY 4FFE AT




AE AFst
71E dolz %
A(Faraday cage)i :Lﬂi T+ J%IU‘r.
Aol dgud J%OPL L oolEl 29 e
ZHR717y g 19 ATk Bwelvt
3ol gl upepA ”‘a}‘” gacle Ao <t
AR 4ol AHAA A AFHF 24
ol (F)Nippon Rikagaku Kikai Co.,
LTD. AZEg 2goga FAAoz A
02[mm], Ze] 80[mm]e] Rez Mg 27
o2 Ausiirt. 3 EayE (5)Nippon
Advantest®| Faraday cage(@ 4 &t &34
TR8031E AH&3tdth F-&4dF94 ¢3ldfH
£  ZAst7] $8t9  Dakeda B IA
TR-8641 #l4 HFAE Pipedt 3te=d]

E2 dAgozAM gHdAFe) gatdfe

W HE g 4 Ak agldl A=A FA
= =AY,
l<&) l Nitrogen Gas
) =
3
()
S
9
e 23AY 3.828E7] 4 vARFEA SAREA
6 A S 7.900) Z[d0.2mm] 88 WL 9 I% &9 {mm]
DN AHEENE 0188 MTE X

3.3 o od

-2 4F9 ol nleleA AWgA
A7L AAE ANERE ®2 20Cl, &%
m/s]1Z2 FEAE Ao giAdZFg e
Aok 2Ee] Aoz EE vlo]2A W kA
ARAA ] T3E AzS A A
o] % llppmlolr, 28]i Hol& @ o]
2o ARBAAZ XFgB Agfe Ae
10[ppm}e] FEAA HAAAZE B4 § o
A% e v,

AHSAAA ] GdEAE A2 AutEHE A
de zke AR &H717 AEE sy
dager FAHGY, oHFT AUITAPAE

331 o8 & XH "f;} L aLek

(Colloid membrance)©] Llr

"E": ¥4 ﬁﬁl R AHER
71tiE 4

[e]
JA3) Bow wgE o
/4—;‘(%%0152})0] HHE T SZo= 4
4 ddEAEol 2o 7{q]u]
N} ojue] g wA
(cme)2t @t} 2929 A%
o] YA 7%1“1 243 Al & 1[ppm],
o] 29 7%+ l0[ppm]°] cmc.
A 3, cchRH T AEz
Rkl %iﬂzt}}gi old) mAY A4
ek jzvido] 7hAad] wi 7
olrel #H3hwert {—; -75]

i‘n"“‘m

L Hz ox e
.

Fadmz &

93, 1 E4E 3%24 Ll
AYy FHALE AT ot ¢F A4
froll wis) &AA FErt FI1E x
HAg ol Z4aste AL Ao ¥4
] TASE ddEAREY 671
Aree] EHgHEo] FAA
HA e eFAdge] wuggo] uis v
72 ’*¥ Hoh 5459 A¢ xd#
”}%_}?%l*“ Zro}A] 51

a5 EWEL cmeE VELE F7L
st AMS Hola lEY o]F cmc.o]dt
o glolA §%F dYRA

W, ol EE T u, Ao,




(AD) CHERNZ|2HE

cmc.ol/del SlolM #Fo Adjujae
Ay, OVEEHE puq AH:iv.2} 3hA
e

o= n7—i—2— ©2)

o2 "y 7|4
n AWE AL YAH&E GdvAY F
e GAEA 1749 HatF
f:del % ntdAF
= dd e} Adulde HfHe 7z
A

o= 47:'?1 ) (3
7
vy = 47r72 (4)
@ 09=n0; o3, ulz}lA
1
h=n Sy (5)
w2} 4]
ne 023

_ _ 2/3
_ = s n
77 i3y fr “ (6)

d6o2¥E Adnld 14 oEEEE

BAdRA 1749 o)52xme #PPutge @
T A3, ol& A vide] FAHI ARs}
T 8A4AY FRoAM EALE FUAIIE
AAgo 2 A g EY[7)
3 e H[C| R
» u a mFo2
= Axoe
:
a%’ 1
&
0 ,
0 001 o1 1 10 100
Concentration [ppm]
J82 REsUFd HHENA 55

239
'g 2.8
~
g 27
Rl
g 26
§ 25 Lol
@ == golg N -1
£ 24 Cogolg
A ————%4
23 :
0 001 01 1 10 100

Concentration [ppm}

JE3. BUEY ANEYN 55

gloj2

- --Foe

Viscocity [cst]

[ 0.01 01 1 10 100
Concentration [ppm]
O34, SHEHSeAHEYH 55

20
s ujo|2
n Mo
— A %oz
£ flezs
)
P
= 10
z
Q
c
O
(&)
n |  § [ ]

0 001 0.1 1 10 100
Concentration {ppm]
85 ¥ En AHEdRe 55

4. 4 =

fFreddez A3 HAZ AHE FAA
7171 93] Aol o244 H vlo] 49
AREAAA 4T3 A7 AEFY FF5U4,
439 4 2 =48 A An
083 22 BES AUY. voj2A 2 &
Aol AdgAdAe cmce llppm], Aol
9 Hol 2 AAEAAAY] cmcet 10[ppm]el
Al FAEAT cmeoldolM {F5HF, BH
28 2 FHEE Higoez B3 GAHY
3, EdEE FES 4 AUk




HRCsng

o7l Y158 Y g =F

)
=

]

o Ed

IS ERESR "BER~ P 7Ty 0", A—a
. p.101,888,(1981)

[RIAABA 9] “Ihebiedkic 3310 5 B8 - OB T

" RAAINEA, 14,1,pp.16724.(1990)

BIAKRER, “AEERETITHE ~25TEIE
"IRERE p.264.(1982)

U= g3 ¢d 79,4971 7 ka4 7)
A H(F R IA) KRS-84S-]J03,pp.18719
(1985)

[5]]. William, "Staticcharge seperation in power
transformer” Berkshire transformer consult-
ants. Inc.United States,(1988)

[6]D.W.Crofts,"The statics electrification Phe-
nomena in power transformer” Texas power
and light Company,pp.1377140,(1985)

(TR ELED, GEHEEIC B 5 REE
VBl ER" B 5 TR KB 9 £ p.597
(1994)

._51 —_



