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Abstract - In order to investigate the volume resistivity on the electrical properties of
transformer oils, the Transformer oils contained BTA is prepared, which was classified by
the contents of BTA, such as 1[ppml, 10{ppm], 20[ppm], 30[ppm], 50[ppm], respectively.

To measure the physical properties of transformer oils contained BTA, Fourier Transform
Infrared Spectroscopy is investigated.

And for the study of electrical properties is made by measuring the volume resistivity of

each specimen.
As result of this experiments, it is confirmed that the volume resistivity characteristics of

specimen contained BTA 10[ppm] is superior.
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Fig. 1. Schematic Drawing of Experimental Device
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Fig. 2. FTIR Spectrum of the Specimen

Wigt7]e] AXEAG9 BTA A7t =& FTIRA
d 4985 a9 20 JEHATh

oh4 3440~3450[cm 1ol A4 UElGE Hae 92
89 A% 433 Z T JeuAT BTAZ #7b
B A8y FS A2 de AL £ F A

o] -OH”17} BTAY @AARE 71d A4
A¢EHBA B2 2 g2Vt FAEE Rl 47d
o}

@) AR 1{FANY

I 3& A7bEsh 100[VIelA BTA 7t 9
of W& AMAnFAEe] 2ZdEHE YEhd Ao
o},

<% 35[Clolste] Mg oA HAIE 9t 10[ppm]
ol AB7F A FAE L FAEH B[Tlolde
2 2%x7} F713tedl mEl Y4Als R BTA A7

258



10lppm]g! A89 AHTAFAYo] AAWAN L=
0[TIH2742 448 Feg Yedn Lx7 70
[Cloldez F713ia H¥Hog aste AL &
4% 5 gtk °o]Ad¥ BTA #71% 10[ppmld A&
7} =7 ot wel dAsRG AHnsAY
o] ZA YeElYE AL 257t £7184) ui=l BTA
A7VF 10lppmlQ A B 5o Y@ Aol F
=ARA AgY F/8 FARLGLE 223 oA
¥ Aoz yEG. oA G 4o BTAY A
7 dAAF AdRute] oluel x4 g AFA
& #FAEA F7] g olg (1]

A gk 70[Clolde megddoie AL Aa
st} A LFAGe] F&3) 72T FAY &
o}
BTA 371% lppmld N59 AFuHAse o
MNBEG W glog Yein 257 Z71%d o
g dgHoz AL FAYR 5 g o=
1[ppm]®] BTA #H7H= ¥y47]#9) GAAY gads
S AT E REF Folr] Wrd[2] FNAE
Mo ZERGE 238 BEEEA A4S Aoz
ggd.

BTA A7t 20[ppmigd NEE €% 80[TlA=A
&9 Wzt disl Ao R UeUnz &
of ¥ ARl JHF Hold Rez B, A
AHA AHnAFAEe] AN V10 AZe|ot

BTA #7}eF 30[ppmlel 4] A%, 2o gig o
A€ b HoAwt HolAlY FARdE AP B
TEEANY Fgol AYuRAF] O A 43
o 438 e g dehE Holgt g

10 Appiying Velage WXVE
3 h
— —_ ]
E . .\~A\ — = 1o - Doyl
S & \ ~a_ -+ st
[SRLLE :k*'\ S~ 1
B i Ty
e ST
g ws | \\‘\ \\’\\ 1 p
3 .
k- v . 4
T o b - TYImoog o
£
32
]
> 0P 1
2 L 2
0 40 80 B0 100 120
Temperature [T}

a9 3 AF nHAFgY L5 24 (100[V)])
Fig. 3. Temperature Dependence of Volume
Resistivity (100[V])

259

¥ 4= A7bA]F 250[VIQ 39, BTA 7t
Wsto] e AYRFATS] 2= JEHL yehd
Aoltt. AzbA<te]l 100(VIQl B4 da FAE
3%E Yepz QAT BTA F7+a 20[ppm]e] 7
+ A7HASE 1000VI A5t 2ol BICIAA &=
7t Bodtel wel exe dig g4I Az
A 7L o] o} 100[CIFHAA AAnFA go] 2
AstA Yetdn] I oj4e] REqME avt UE
3e #9% 4 Ao

10°

o Appiving Veltage 2000V}
—_ s - epn &~ Toomi
€ 2 C——a ctan] ¥ - 20
- ¢ Q o Dol + - Sopeal
[e] 10 T E
~ Ty %\i&‘\
e
£ ol e T Ty
i . -«
£ ) — —_ e \!
& T e -
& s T
e TF * —IIIITT o
> uw® b
10" -
2 “© &0 0 100 20
Tempershae [T}

398 4. A8 /A = 94 (B0[V])
Fig. 4. Temperature Dependence of Volume
Resistivity (250[V])

= BTA A7t lppmld B4 % 45d o
g AFAA a7t dEgEd, ol 25 A%
g selole] ¥t 7t Rez Azta
BTA 7% 20[ppm]e}l A9 A7FAL 100{V]elA
g FratetA 2xwstel Ag RasiA 4R e
#FAE T &= 80[Tloldely g Mggez 7
23S F9% 5 Arh

BTA #7t% 30lppmloldd AEE A7bEg
100[VIQ 353 FASHA Jverde &a8 5 9
}.

3% 5= AZkH<t 500[VIY A, BTA #7 %
Aale] ME AHIRAFY 22 gEH L YEd
Roltk. WA B9 A9+ 100[V], 250[V] A7LA <)
323 & Aojx AT, BTA H7H 10[ppm]
9 B4 e5[Tlolste] &xeA, BTA A7+ 20[pp
m]3 F$edE & 0[CIAR L5 F7tst= A
o FasA AL FANDIT 25 70[Clo]Ado]
HaA 483 g2rt dEde 398 5 o
BTA A7t% 1lppmld A8+ BeE24 23483
BTAS 9%2g d3 =AA 7lgole ojFo =



ated ARTEAGe]) F2E Aol 4zEch

o ~r
o Apptving Vonsgn SOM ©
S = TE
L3 = .
S Wy ’;‘“'““‘_‘t\'k§“\\ L
I e U et St WY
% w= —— e "“\R‘*l E
4 e e
T v S
5
> 109 E. b
o ; ,
2 40 6 80 160 0
Temperahure [T]
a9 5 A afAF 22 EA (B500V]
Fig. 5. Temperature Dependence of Volume
Resistivity (500[V])
il Y
Apsiying Veltags 0NV
w'? PR—— ®- b §
-— A-wpeml ¥ -~Wirmi
T * \\.\‘\ * ootypal
St v — :‘ — -
T . = W
goep I~ TR
= “——~4____>’ e
& utk —\W>'"t~—--___ * -«
o
13
§
S Wy E
w? 2‘0 40 60 80 100 120
Temperature [C]

a9 6. A nHATL &5 &4 (1000[V])
Fig. 6. Temperature Dependence of Volume
Resistivity (1000[V1)

a9 68 AZFAY 1000[VIL 3%, BTA A7t
o HE ARTAAGY 25 424 Uehd 3ol
th. BTA #7t% lppmlQ A2 S AtF 7t
mE =ade FAz A AdusAe] Py
£ 9" + gtk

4. & (=
€ dFdME B8R fFd 9% diA
q@4e  #F2A771 #E #Hokste BTA

(Benzotriazole)?t A3 31-f-A &
< ZABIA

A¥ A3 BTAY F7+%F Z7tol wiet 1lppm] A
ZAAelE AFagAE 40 FABERG RS
5, 10~20[ppml& SRS A$dE drE%
U AY =450 b FRA0Z o £ 3

x40 wAE 9%

AAEge Yehdich 30[ppm] °13E H7M3AE
A$ole QA v o ¥e FAZFE YEd
At

BTAE: didAFe 24L A3y &= dg
AL fAsY Fd. ayyd F2FE Hot s
BE Aol 238 E€EE HEsld =dE
Besg FEAAA B

=3 Hog Frle Wi L= dd UA
ot A#RFelA® AMHQA AHf AB st
g 23

B A7E 1979E d3AHTA A7 A
g8 #8 HAS.

Reference

1. M. Tasuda et al
Electrification of Insulating Oil for Large Power
Transformers”, IEEE Trans. PAS-101, No. 11,
pp. 4272 - 4280, 1982

2. A. P. Washabaugh, ” Flow Electrification
Measurements of Transformer Insulation using a
Couette Floe Facility”, IEEE Trans. DEIL Vol. 3
No 2, pp. 161 - 181, 1996

3. K@ EZ 4 3N ‘FEE BEER", EREE,
pp, 242-258 (1985)

4. A C. M Willson ; “Insulating Liquids” : Their
uses, manufacture and properties, pp 3-85 (1980)

5. M. Ikeda, S. Menju ; Breakdown probability
Distribution and V-t  Characteristics of
Transformer, 1, pp 555-562(1975)

"Suoression of Static

260



