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Influence of Surfactants on AC Flashover of the Specimen
Having a Back-side Electrode

Y. YAMANO,* S, KOBAYASHI* and Y. TAKAHASHI*
(Received January 8, 1985)

AC surface flashover voltage in air (ACFOV) is measured with a cylindrical insulator having
a back-side electrode. The insulating surface near the electrode edge is partially painted with
surfactant. The insulating material used is polyvinyl-chloride heat shrinkable tube. The sur-
factants painted are as follows : Neogen T (anionic), Catiogen L (cationic) and Tween 20 (non-
jonic). ACFOV measured depends on the type of the surfactant painted. With the Neogen-
painted, ACFOV increases about 1.4 times higher than that of the non-painted at the electrode
distance of 140 mm. With the other painted specimens, ACFOV is almost the same as that
with the non-painted. These experimental results cannot be explained sufficiently by the de-
crease in the static field due to the increase of surface conductivity of the painted part. The
charge generated by AC partial discharge accumulates on the insulating surface with high
density before the flashover occures. The distribution of the accumulated charge on the
surface differs between the Neogen-painted and the other specimens. The higher ACFOV of
the Neogen-painted may be caused by the decrease in the field enhancement due to the ac-

cumulated charge.
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B : back-side electrode (connected to ground), C:
bakelite plug, D :insulating material (PVC heat
shrinkable tube), E1:high voltage electrode
(aluminum tape, 50 um thick), E2: counter elec-
trode connected to ground (aluminum tape, 50
pm thick), P : surfactant-painted area.
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Fig. 1 Configuration of specimen.

339 (39)

7 (EX 50mm, g 30mm) #EH{iFH. 7435
—70—7 (El) EXimBEELHML, £hiesims
B7AIT—F (B2) LEHEMEB L T X T\
B, AERTIE, zo207 A 3 T — 7R (E1-E2
M) ORWRHEBEBCOWTHRF L. =751 +D
BOWE7T A7 -7 (BEl) LERBEBEEPERE 7S
VFE=ALIEVE ST EI DR Y T b DTH
b, 10PN EEEFISEYEMT My Chs. £
BRcBE LTk, ARHIERIRE K E 2 o iR by 80
cm DE JEHEIICIL T,

2.2 AEEERLSLCHEEEET=X
AREERCHGCIREEERIRD 3TBHETHS. O*
FEVT(T =4 VR)  TAFANYEYALKRE— b
(F—TERNIK). O F*—FVL(IFAVR) 1 TA
FAP)RAFATVE=VAL 7 v 5 A F (FF—TEH
)., @r w4 —v 0044 VHR) BV AFV=F 1
vyLERVE) ST Vv—F{JEERR). LWTFTohbo
REEGKEERERIA TV, DFd =0V, bvgy
—VERLSZ LTS, chboRmEER% 0.005~
0. 06 mol/l DIKEFEKC L CEBMER T OB ER (X
1DP) @7 TBA L. B LI k&F T3
BRI DL L X e I R A U e,
EHOEBIFHBIC TR, PEBEYWEHC X 5%
BERBAGRAFIALC, WETSREOFRER LS
BEHENI AL TW%. 22 TAPIETE, R
TSRS D4R &L EESEYE T X AHEREMD
FhE L DHEAE W ST B0, HROIMS HE Ik
FIEBEM Y = A% @A LR oW T BE
Tleote. FEEHTV=ALLTE YY) 2 vH—o4F
BADHEY = A5 L (Swiss Insulating Works #4, No.
8002) &AW, V= ALERIEREABAT BB,
AmEEROBMERR-FTES> TH D (®10P),
BB 0.5mm Th.

2.3 ACFOV Q@®
ACFOV-EHAR Mt x LR S (4.2kVp/s —&) T
WE L BIMEED ERREY—ER T 50D, &
MR VARE—2 FI4 TRLCHS. LRET
RBBBEHD ACFOV I, 75 o VA —RLELET
WA 5 IR ME O KA R X Oy &
MR - EHT2EN GRRBESABEC X - TE
Bhich D) OB BEL I THELELZLRS.
BELARTBRICELST5 & (& 21¥ 10kVp/s),
AR TR 2 T D AL\ T, BRI A5
AEEEECER L WTTREELR B 5. MCEIE ERER S
ELTHE, ABEREI RS BBECERBHIOIhs
X b, eRwREOMHWESLIS ACFOV i




340 (40)

%%5%6ﬂ%ﬁﬁbé-?ﬁ%%%ﬁkohﬁ%,%
[E_ b5 a4 3~5kVp/s O TS E 1o HIRT 10
LT 5y v h— 88 Th, ACFOV OECHEE
VA Ulehn o fo. & o, BFEERRA 5kVp/s LITFT
bhm,ﬁﬁm@%%m%®%$%%&%%%ﬁ%ﬁo
ﬂ%m,~%ﬁﬁ%£ﬁlﬁﬁﬂﬁmm3hfv5%é
FHIE LT, XbioloBnidAabhihote. L
Mo C, BEE_LARN4.2kVp/s L\ ) HEEHETRD
N EBRERY b L LT, [RRREBYEEC L -
I L BREH O A 0%k & ACFOV & DBk
%%%LT%,*Mﬁ%%ck5%@@@kv&%k&
hs.

ACFOV 13, TEMEMR 0~160mm % €%, 20mm
3 X E L. — 2 OBBHIEIC 2T 4 ROREE
%vt.%bf,1K®ﬁﬂmomfulﬁﬁﬁflo
B7 5, v —A A8, ZhbTNTORELC2WTD
SEER R, FOfix ACFOV L L7

2.4 EHATHSHEXOBRLEREFLHO

PR

Snb 2EmOERICEE L Th, REAOBEMMITE
aTE o ACFOV o LR S BE L.

RIS SR, UV vy X (FA5) ZEEL
tﬁx?%%m,WM%EﬁWQDﬁK%Lk&%Kﬁ
Bt ¥ RARERS REED 5 BIED B\ ILAD
SR (O~ ¥ T) X BHBEHDREJACHET S
tbm,ﬁxavv%@%ﬁ@ﬁ%~ﬂf@ﬁ?éﬂm
Ay FEBFR. chickb, 1BECREETHED
BT EEN TN AD7 4 v ARBERP L. LI
Mo T, B 1 PRI 50 EAAET HIED D VIAKE
Sy 4 A A RRSEBRES AT LS. #E LR
7 4 A A ASA 3600 FEMOMEBLE & 1TIe - T

G RO T O BB A OB Hull O
BRI L A A AN T 4 F o TEEAV. ZOTET
wnigiy T, fAOHERNS &L R G TR
TE 5.

b1, B LB T A BHBEN M OMWELTT
e o te. & OREFHEOEMERERY Kk X TH 5 D
©, C o TIREORMED R HBIT A, K 2 ELKE
OEIEECH 5. Mp ok LidEREHEC o> T
wh. EWShieBT —7 @HoT) HiE LR
BIEECEMSES L, 2 VT Yy CRBEM TRbR
B L AR RO BHSIFE S WD, OB
BHBIISBT — 7 2 LR L Tu I ER
L B E L ORBCBESE LV THH D AE
%TMﬁ?éﬁﬂ%ﬁmm,ﬁxb74¥17@%%ﬁ
BOETHENS ER D, BEREEOBHIHEOMA

BESEAE % H5%8 (1985)

T : metal tape connected to ground, C:con-
denser : 0.02 ¢F, D : electrified specimen, El: high
voltage electrode, E2: counter electrode, P :sur-
factant-painted area, V: universal electro-meter,
L is connected to the back-side electrode. Sis
closed after the measurement.
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Fig. 2 Schematic diagram circuit for an estimation
of distribution of the accumulated charge
density.
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Fig. 3 Relation between ACFOV and electrode
distance.
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Neogen-painted Non-painted

WEIFAE $9% #5555 (1989)

Semiconducting-varnish
painted

[10mm

A : area exposed by luminescence at the negative prase, L : positive curface leader-like luminescence,
P: surfactant-painted area, P’ :area painted with the semiconducting-varnish, D : insulating material,
E1l:high voltage electrode, The aqueous solution of the surfactant applied : 0.015 mol//, electrode
distance : 140 mm. The applied voltage at the photographing : 49kVp, The AC luminescence at each
positive or negative half phase during 1s is photographed individually. The luminescence of Catiogen-
painted and of Tween-painted show almost the same characteristics as that of non-painted.
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Fig. 5 Luminescence of AC surface partial discharge.
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Neogen-painted

Non-painted

A :area where the powder is almost invisible,
B:area where the red powder attaches (positive
charge is accumulated), D :insulating material,
P :surfactant-painted area, E1 : high voltage elec-
trode, electrode distance : 140 mm, cut off voltage:
40kVp, The aqueous solution of the surfactant
applied : 0.015mol/l/. Dust figure pattern of
Catiogen-painted and of Tween-painted is almost
the same as that of non-painted.
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Fig. 6 Typical example of dust figure.
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electrode distance : 140 mm, cut off voltage : 40
kVp, The aqueous solution of the surfactant
applied : 0.015 mol//, al and a2 almost correspond
to B-area of Neogen-painted and non-painted in
dust figure (Fig.6) respectively. bl and b2 almost
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Fig. 7 Distribution of accumulated surface charge
density.
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