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MiII'*la'iII 3ull~1 ln V~l I) , N" . 2. n"...,~ 17" e. J) 

FLASHOV(R O~ H. V. IN SUI.A r::RS COATED 

\'tITH II liON-LI NEAR CONOUC.TlVl: F I L~ 

" I1OHo\/'IED : ZZULAAAB 
'IIeulty :;If En,),,, . ~ 'lee-h ., 

"',f-no ll!':'11 l:n1 vcralty. 
She bin El-~Q= EG¥PT . 

.t.SSTRACT 

;'"U.19 :'0 iII,.,rovlo'l t:',1! .nfi .. l ""Qr r.lll'tL"Ice .:. :'! " ... ., ro11,.,,­
c<! 1IIC,'uoI , ;a .IOW ptOPOl.o ~od.l con~dsttn9 at' ~:1 H.III: • .IItir.g sl,:r~­
.ee ,..,..,~(>d a., " non- 1.:.nll"r conc!uc t 1'm ~11 11\ "'oil" beetn studl. d. 

Th • .:.. a l' l ~ ... o J.~nor t ,)"t r"lou. ' J! til" ;lOn- L:."ear "1l.c:r.. 
:.c. I"" ,·o:'ta ... 'lrad.:.." .. , " vf'ry ""'.lll curr."t Fa.s •• . T '.I; I"", 
h ... kaye ,..LI't"nt to:r,d. to r~J"p -~ .IIurtacc l~·F",,"atur.' ali9!1tl" 
.00"'" te.' ,)."il,.nt Dnd retards d .... deposit,.>n . ",Inch co:'lt.rl.t:utes 

to .""':' th.!I~ver,. At. ~.19h volu .. e 9 rac!::,ent . Le . ·.~.e IXmdlt ­
ion o f dry zenes forll' .. tion ; the le .. ka .. ," curr.nt ~ncrea$C~ ~hi1.--p ly 
untie! t:HI dlBChare::-., aeross the dry zonall , so ';.h _ ~ disc~.II:I"1! 
d1al:1l.S:1 ••• 

'Io lnv •• tiqate t~e " rrec~ o f this non- l~r..ar f tlm o~ t.1e 
a.a t ... :o .t. ~ser.aECq. "n~ fla.hover , t hu o~ec t rle .. l eharae t.e n.lles 
~C Oil,, - ! _n ... ! t~~ has ~n lIlud1ed, and both theoret l c ... 1 r.ede: 
<In.! e)l;;;8(1.II1 • .: t& l WOEC',/ >'h leh h ili been <;"acricd out >' lth 11l,.;:le 
~odcL .Ie d~ IC~6.cd . 

:;: t ta. !)eell !o~ th.", the chltnce o f t.he (omatio n e! !o:::! l 
SI.:c:ace ;lller.argel c.ec:e:l-seo::, and ~he c rl:.ical ~l .... t>Qv,;,r vC: U.-.e 
ha. lncre;lSec:'. d " e :'0 too e ",i.tenc,,", o f thls non li near ~~.!.."'. ::he 
a.tt:ema t l C,," . e xpa: " 5" 10 TlO ot ttle e l <!'c tr lc !ie l t1 in t~e :! 5c/'.<1r" .. 
colWll(! a"d po llutlO;'\ laye~ "era de~\le.c! for cOlllpu::i.n9 tb cr t.ic ­
al fl.l lltDv~n: "Ill ~"G''' ' 

I. IHTPO)ocTIOIi 

T~u ""'in .... y to 100.pro"'l th~ t.,r." ... i o r cf t' .V. rol l utet!. tr~u1.!.·'-
to i "c~,,".~ thel r ~ .alll!.,"e len'lth. The ('tha! '''''i i s ~o 

th .. in""l .. ::o( .... ;;- folce by llne&r COlldLJ.Cll.ve t illl ~~ch ... the 
Ol 5~1-COndU=t.l"" 9~ • • • In.1 lllat or . 

T~e 1n51l1.tor. wh ic~ "I~ coat ed 0. 110ea [ =onc!uc t l ve !It., 
HIId. be.:> n,ud~ .. a 1n beth .... ;>ec<::> 1 in rC!al in.u.:..noa· / 1/ ror 
,",Ullrl:\<,l the fhlllOv,r V01U'1. ' and b y phy.ie ... l-u,p,:h,u.u.l 



~boratory mod~l~ /2/ t o unde rst a nd the flashove~ npchMni~ ~nc 
invnst 1.9"te the dlffl!!re n t c :- lter ia to r calcu l a tl. f103 the Cl'\ tl C",l, 
f las hover volcaq e. 

ow i n g to the l. i near cond uc c l ng f ilm: a c:or,tlnuou:> leakd qe 
.:urrcnt ~ lo ... s. Lt hilS been fo und l.hat / 1 , 21 th1<:' leak aqfi1 cu rron ~ 
rlll ts.:!;s t he :Iurface tem.u~r at u:-e sli03htly <!Ibo ve the ~mb.l.e llt and' 
retards d e .... d eposltion. Besides ; the l l.nea= fi lm ul1iforrrelv 
dlstr lbu tes t he clectr l t field on the insulato r iur~acc . ·...;n~c!l 
l.ncr eases t:,Q valuoi! of ~.laSl"lovQ t' vol ta 03e . So these t·."o lmpoc tant 
ef!'ec:ts con tr ibute to mdny flasho vers. 

The line Cll' f1llft 1.:'> norm ll lly dcslgnt:c with hlo:; h reS1St:a:1Ce -:J 

3\."01<1 the bad e ffe c: t o f hig h l aa k.a g e current, wn lc h should be 
wltllln areaXU:lum o f 1 :nA. In SUCh t. ype of lnsulato r s / IJ. This 
v~ue l S high enou gh to con ~ribu~e to flashove ~ , spec l~llt if t~e 
=fDce cisch3r'je h as d lroac1y been forme d. In ~..:!t!itl un. !:lus 
'1oll ue o f l. (~akage current causes a n lnc r eaS 9 i n losses Wl, thout: 
ben1rits 1 ~ ~ormal conditlon. 

The ai n of this p r esen t work. 1s to inve ::>Liya te !lnu Sl:ucy the 
behavio ur of H.V. insu l ato r coated wlth non-line <l r c:onduct1ve ""ilm . 
T~CI :'Ion- lil~c ar film gives v ery small lQaT..lge c'J.rt:cnt in low clcct: ­
ric field . :;0 i t decreases tilt! losses 1n normal o pe!'.l.tiO:1 oo;rl ltions. 
In lh~ casi.l S or h .l.gh elt!ct r i c field :!ones for:nat.l.on : t he tlo n- Lnear 
f1!.m gl.ve:!f 'f er:.v high s urface curre n t , .... h i ch ilVlOrl:l the surf D.co <.1i " ­
cbarqe anc flaSho ver. 
j i. ELECTRIC AL CHAR,\CTER1ST1 CS OF rION - LJN £A R l'lATFR1A l~ 

In <:lonera\.; the c urrelJt.-voltage cha t o:<ct.(! r _.::it1c::; of seml -
":G.ndI!Ctlve mate r lals suc h a s Slll.con cr zin c o :.:yce ca n ~6 r ep­
resented by I ) . J / the foU O'ooIl.nq e quat1on: 

• '" .... bere, 
~ & ~ dre paramete r s ~ f current-voltage ~quat io~ . 

Figure (I) show s th e current - vo ltage chardcle t·l::. t!.:;s ... ·n~ ch 
nay be di v ldcci i n t.o three :zones depend.l. ng on the v il 1.ue Qi b . In 
the fi r st zone; the valu e o f b ~s equ~ l t o ana a nd then ~r.~ ch~r ­
acte r1stic l!; 1lnear. The value or b . n I:ne l!il!!cond "olle eq:.lais 
r.:1oiO; <lnd 1.n t he thi rd zo r:e thi s va l.ue 1.~ grea.te r t.han t \o'O. a nd 
nay r e <'l. c:h 30 or 9rea cer tha.n 30 c1 epend1.nq on t he typ e o ! 5e .. :l -
~ond UCtlve ~ateria~ U5~ . 

.... J.!.!f Ple Qxperi mcn l:al t est hus been s e t up for rn~asur1n3 tl-,e 
I - V ·;~ .:1 I J.c,::€ rl !l tics for dif f erent It!ng th~ o f a s ubs trate o f Zin c 
v:uoe ~, , wlt ." five oxide additions . The se are: 5i203 0 .5 ~ 

~ 02 O. 5~ . C03 o~ O. S ~ . C:- 2 0 ) 0 . 5 " ~nd S b2 0] 11 . Tni z 
Jdxt.urc 1::. u::;c:c! /3/ normaly in the fabr ico. t~o n of the b~hting 
ar:I1S t d.l sl:.s . ':" he s;>ecim en has been te .. ted 'J"a:lq the tctal le n ­
gt~ h c.::.: JJ 4 h : : h ; !l.nd 1 / J. h. 

III ::h'! test, t he voltage has bee n lncreased g r aduaJly and 
the current "' ''5 neasucec. At cne end of t:,e test , the ,;?,,",cllne n 
... ~ t ostQd N'lctr.ar time for the total lcngt~ 1-' bt!qinnl~g w1th hl.'j'h 
Villue or voltaga ond decr€:ilsing i t 9!:'adually . 

T~e ~ . v. sou r ce lS a 
"'!ol.':: r..!.i": :;:..:r=er.c. o~ 10 r:lA . 

r:. ect1f~ec VOltage trom Q-40 ~,\' ; wlth 
~ocel ASr.-~ 5 ZANrD . The speclmen was 
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3] :nm long; " . 5 r.un '.1 i de ; anc. 2 mm thick. 
F F1 U:"O ( 2 ) sho·.~s the oxpetimenta l resu l ts fo r diffc: cnt ·a . ­

ues of lengt.h h . It has ' been found that. \I.( l .er th\! s[,<;!cl.rncn }ilS ­
scs the v~lue o f iJ thr eshold volta9c vss: the l tv) c~aracterl.StlCS 
with the length h l ll.ne A) ca n be represented ~y : 

I • ~ Vb (2) 
S h S 

The c:h.u-ilcterl.st1Cs. before Vss we t" e not regul a r i . e t he value 
of Is for length equal to ]/ <1 h 1.5 g r eater t ha n I h (line B). 
This non regularity may be caused /3/ by therma l e ffect s i n :~e 
specimen which st r ongly affec t conductivity . Also wh e n the exp­
e r iment was pe rfo r med starting w;l.th the hl.ghest voltage value 
and dec r easing it ~radually , the charactcnstics ob:ained did no t 
coincl.~e with the characrenstics o f the fi r5t e xperiment for t~e 
same spec i men . This may be lisa due to the therma l effec t 1n 
~nother form. h s we s tarte d with t he high v~lue . the heat cont­
en t · ... ~s formed ear ly in the specimen . 

The fo llo~ing fo rm may be used f or comput ing t he potential 
g radien t in the specimen : 

I 
{ ~ )b 

a 
Th~s equation must be c31culaLcd numer~cally a t eacn ?oi~~ 

on the sur:ace of the spec~en. 

I l l . f'OLLUTI ON LAYER 011 THE [ION LIN EAR FILM 

In the flashover tes t 15. 6/ . the pol lution l ayer nas been 
presentod by ~ solution of Nacl whic h h~s a linear character~st~c 
o f its r esistance . So if a pollutio n layer has deposited on an 
i nsulator surface · ... ·hich is coated wi th'" non-linear film . the 
characteri stics of the two layers together will normall\' depend 
on the value of t he app l ied voltage . T· .... o c ases of the a.pp liea 
volt~ge are i llustrated in Figure (3). The applied vo ltage is 
greater or 10'Ne r than the threshold voltage vss of the no n- linear 
filr.l . 

:!t-:. on t !':a .Jp;:>liec \'01 tagc value i s l m-Ie r tha n tt:e thresho ! ::! 
voltage Vss of non linear f ilm : the character i st ic of no n - lineae 
fi~ is linear . Therefore,the total r es istance o f t he two layers 
together is the parallel resulta nt of the two l~yer resistances . 
Because the resistance o f non-l inear film is too highly greater 
t hlln the resistance of pollut Lon layer: the resistance o f the -=. ..... 0 
layers together i s equal to the resist~nce of pollution layer 
alone . 

The second case when t he app l ied voltage is greate r than the 
t hreshold voltage wa s no t co nsid~red in this s tudy . This is 
because the a pplied voltage must be lower tha n the tl::reshold 
voltese i n no r mal cond i tion t o avoid the high leakage curre nt. 
How.:vcr on a certain zo ne o f ins ulator s ur f .:&ce , wh ich ha ve .!I very 
high pollutlon r esistance o r dry z o ne ; the charac terist ic of non 
linear film has t he o n l y r ole ""ithout cons ider in9 the pollution 
layer . i : : 
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IV. ROLE O~ NO~. -Ll N EAR filM ~ HiE [ ~SUV.TOR IH OPERATlOl1: 

Ther .. UII!! t\olO uoport .1.n t. to l .. . of the non l1ne&r !illll. ~ hi:h 
oon,. tl .. 1nlula1:or lIuri"ce. T~.e fl rs t role ilffile :: ... t r,<) ..... 1 
~ ot 1n&u1"1:or where "he l"ak;>.'1o Current tor..:! .. ' n r.:.u" 1.,;~ 
lurh"iI telllpcr<ltun, 11 119ht1), .. boY<: tho ""bUU1: ",no! {.a:.r~. dow 
dopeai.t:!.un, which con :..::~!7'..:tea u, .any ( 1.' hover •• 

';'.''''' cu..: role dOl:L."atl .. 00 11. '" iI dry lone ~. canoe" ~r\ d th ~ 
duch&rge 9row1l " " rca .. i t. The h1<]k 9l."1Ic1ient whu:1o fomed :h_:I 
dueh .... q .. 1::;<;%"',;011 .110 aharply l!lol l.ak;""", currar:t 1n :hl~ 
porticn 01 ~h. n"o :11\"'&: t1~1:1 be".l.u •• ,,1:. IlP?lhd vcll:..l'Je at: t)u. 
' 0:>* vU: ",. 'ira.:er than th .. ttu: •• hold. "oltage at : he :II01I'.enl ,f 
9 .. _th, "lha d1&"h&"9" ~' Ul d iminish. -I .... IICr, ~ tr. il1c:1'1 
l.",kag .. eu., ... n: 1" thll non 11nea .. fLa under t!>. dl. a"hilr'}41 a ~tec­
t o; em: II l.:::t:lc f i.old I n th ... (lischuge colWlll , ~ tt. c..rren: 
n.o.sellr)' f:;ue ~t:e J.i&c~.ar'.l • . 

V. f U.SHCV EIl VOLTAGE CALCULATl O:4 

I'lashov.: volt"'}'" C3l ;:ul .. t.l.on /2 . 7 .8. iIA:.pernh on t.n" ca 1 C""~ 1-
atlon ot elect r;.c (i.eld on tn. dhchul. c01\1111 n .. nd tl'.o poU"tton 
laye r .... hict. .s ~ " seras , .. til t nc ,,"!Schar.,., iOnd . 1ao th .. currer.: 
p4th under :~.e dUe!\ar;e In ttlg nonl~.":-.. r f1l!o wh 1ch iOt:~.ct:l t l.e 
e~ectrj.c (hId In t~ •• dhcllll~Cie . 

Secau .. ut non-l1 neeU.tU. in thl! .. l cctrlc .. l 9qllatl<;"1, t". 
electr ic field " .lc u!atlOn 'I vet"Y d !f!icu:t; ~ tJ,n nu ..... nc"1 
eo..,utat.loTl •• 1(:11 •• !ioi":e '\..ye,:. Or a,,1te differon..,. can be u.e,,: 
tOt solv1nfl t he .lactric Held prohlel[l 1n Ol ueh ea ... . 

The tollo· .. ;.nq aquations have b •• n dadueed t or the (h!(c~er.~ 
M c •• u. r y nl .. t. ~on fer ~h·tn .. :ht_ preble:., 

<=J 

" , .. " 

• 

• ( t. ·X) rcq 

are electric ! ~eld !n tlln di.:::har~e ogl unn ar~ 
.,ollOlt lon l .. yfl r • t it 'peCti "e l y. 

'" 
'" 

"rll t ot.al 1 .&ka 'J~ .. nd d i uch"rqe ler:qt.h'i:"elp"c~.I\".l)' 

~C~ COn8~antl of st~tl c·dt_ch.tq~ . 

I . d !8Chil E"<j"e eu~£cnt 

II ~n l inclI~ fi~ c~r rDnt . 

ill ~h. e qulv .. l 8nt. reliat.anec a! nOn l .:. n • • r fil:"l. 
and pallut lOn layer . 

The dlle~~~e current I d cOltn ~ c"leu liO t9d 0)' uI:n; t.he 
trlnsltlon ~"l&l"~rl.tlc of dlsc hllrge In 'lase l boe.t'"""ef::n 'J.I.::.N ... ..J 1iI«: . 

The eurrer: t. in :\On ll ne"~ lilJ,; !~ can;'" calculated .. h~r'" 
the volta9A aero"" t he d i schar9"8 i s e qu II } t c t. h" voltago "eros" 
th. dr;' ponton of t he non l1nne f ll" ... hevn in F19. 4 ~] . 
So the cu~ren: [ . Can bto c a l cul .. t \!!d <It. ~ o lLo'~s, 



. 
' 

• 
.. • 

<
 

2
t
~
'
 
~
.
 

~
~
 

, 
"d. 

"
I
t
 

.
"
.
~
 

.-
~ 

f
"
~
 

i 
' 

!' 
• 

!
h

"
o

J
!
,
 

:
.
~
~
 

· 
..•• 

-
-
~
l
"
"
"
"
'
"
 

I 
l, "!fll 

t!'~ 
'-:"::1

' 
'
-
~
'
!
 

"""!' 
~
 

" 
•
•
 
~
>
~
 •
.
 

~
 

t 
;~!~> 

.~tf 
':'&1 ,'. 

h 
.., 

;
.h

H
 

-l=
; !!:' ~:~I~I" 

, 
· 

• .. , 
i"'~~ "!" 

-
.., 

_
~
 •
•
 

e
.., 

.
>

 
, 

_,."
._

 
~
"
I
_
 

-".1
, 

_ 
"
.0

. 
_

_
 

• 
0

-_
0

 
."

 
, 

0 .. -0
"'-"'1

'·-·0
 

. , 
.". -. 

., 
-
.
~
-.. 

, 
-

1 
-
J
 

'
.
 

._
 

'.
-
-
0

',
,
,
,
 

., -
.p

.! 
U

"
;' ~

t
~
-
'
h
 

... 
f

• 
• 'i' 

., ,'" ' .. O
N

 
•
•
 

., 
! 

--
.l!~ 

: 
!
l
~
~
J
~
~
'
 

"
l 

_ 
r,., 

~
 

. _, 
.. _, .. ,_ 

•. 
_

_
 

J
;
 •
•
•
 

, 
.

... .,.., 
... 

1 . .., 
-.,. 

-J-
"--0

'," 
<

. 
"_ .. " 

0 _j_."_ 
" 

.o
. 

, 
I 

'" 
0

-
.. 

'l" 
.. 

•
• 

•
•
 

.. 
.
.
.

.. 
o

c
. 

•
•
 

. 
.. 

3
~
~
'
 

-_... 
-

<
 

: 
!

'O 
~ h~~!...: ::-~~ ~~I'l·,JE 

,:::: 
.. 

.. .... --
'" .. -

.. , " 
'1 

, ............. '1
 

t
'
 

-
•
. 

• 
-
~
 !"J

 
-, 

.. 
.. 

! 
l::I 

"a
" 

, 
I
i
"
 

1
"
 

• 
.., 

, 
.
.
.

.
.
.
,
 

o .. l
if,' 

-
,
:
.
~
'
J
"
 

---"',-._
..,-
.
.
 

, 
. 

"
'I

' ..•• ~
l
'
 

• -. 
' 

o
.
 

<
>

_
 

• 
_ 

•
•
 
,
.
,
 

-
. 

,!
'

, ... !.., 
.~ ...

. .." 
.. , 

, 
, 

. 
I 

' •.. ," .. 
M

 
t-

0
"
'
"
 

.., e
_

 
... 

tl 
•• 

~ 
a ..

.. 
h

d
 a~"I~.O' 

, 
,-,·!·1-· .... 

.. 
~
 

....... , ... , .. 
• 

.
.
 

0
.
 

~
.
 

"
'
'
'
'
 

.
.
.
 '-I .• 

'~l-
,,_

Il,_
, 

• 
t: 

10! ,-. 
;i

' 
•

• 
R

 
~
~
.
 

': 
~ 

h
~
 

h
i 

i:t
2

'! 
ol 

I 
~ 

.
d
r
~
 

~~~ 
:n;.5U~ 

r 
. 

~~
.
 

R
 

:1 
_'i 

I
.
r
\
~
'
"
 

~
 

" 
" 

4
' 

": 
~ 

if"" 
" , ' 

,. 
~ 

ir-~ 
· 

' 
, 

~
,
 

, 
-

'!! .... 
, , .. 

I -·~r.,";'.. . , 
--. 
· ... 
";! 

.
.
 

'l! 
• 

.r 
~ 

i 
I: 

, 
, . 

• 
• 

· 
.. 

.. . .. 
-

.. -
.. e i 

l 
.: 

.; 
.: 

, " " 
.
.
 
~
 

N
 

a, 
• 

; 
..... 

L t' 
_

., .. 
• 

1 
• ~~ 

. 
,
, ' 
,
,
~
:
I
!
t
i
 

.. 
• 

•
•
 0._ 

, 
~
 
,
-
~
 

,
f
!
 

.. ~
~
-
.
 

_ ... -
~

" ... : 
"j"" 'J 

I ·' 
• . 

• 
•
•
 

>
 

_u'OI 
;~hl

i¥l-
~
 

•• ,. 
t 

J
";lJ~!

~~" 
'. l"

'J
 

-:,-:r 
s:

~ 
1

0 
-.:~ 

~
 

•
• 

"
!" 

,I 
.., .. , 
u

_
 

0 
...... .. 

!
~

.. 
. ... . 

, 
., I 

! 
u

_
 1I!' 

!.ll,.a
''''''' ! 

'·ll';;!·' 
i-

.... ; .. .'! 
"'Ill! -, 
1'" ,II' 
. ~:!

. 
~! 

~i·# 
i: 

!I' 

'I"! "I 
=
~
;
,
 ... ¥ 

:·1'1';, '1'1 
"
J
 

' 
,. 

.' 
''''''; -. 

',' "." " 
~
 ........ 



J I 
I , 

I 

,. I" U.ct.rl.tIC~;J~ ro_ .. I.I~':'Or. 1 ." r a!'l<i 
n~" 1 ,", .. r ZlL". 

-'.--



- -

E. ~fl M. IZZULAR;.a 

, 
IA , 

, 

10. 2 , 
, , , 

10-) 

I 
, , 

" , 

Y! Spe~" , ,. '}-- ,pooC:l.aen ! , , , 
,,,,"c,--n ) • 

/1/ 
" / II Hi' 

L/ , 
,; 

/ -" , 
I I Voltl . . 

,,' " " V 

Fig_ 15) : Experimental results of I-V character l tic of 
no n linear f i lm!'! . 

i !~ \~ "\~,, '" -';'! film of zno. 

I 1'-- \.\ \ '\ \ , '" / 
~/ceUOiC plate 

! 

Fi;.(6): Specimen of mn 11Jltla: (11m on the eurtace of c eramic. 



-
..

. u
 

..
. 

~
 
....

.... 
~:
:;
e;
:!
 

-
~
 
"'

0: 
:

;: 
.. 

';1
;,

 
... -

~
­

-..
.....

 " 
~i
:'
§.
<

. .,. 
;
o
-
<

:;
~
 

'0
,"

 
:'"

!&
"S

 
~
~
8
~
 

i :
:'8

8 .
 

.. - .. ,,:;:
-

Ii 
.. 

" 
0;

;1
1;;

 
.. 

" 
""
,~
 

0 
, 
. 

o 
~
 

• 
••

 
, 

. 
o 

• , . , • -,
 .. 

, , i
 

• • "
 , .. • 

.
.
.
.
 

• 
• 

0
: 

<
.
~
,
,
<
>
.
 

-, ..
 

~
'
 
. ~ .

 
· .. ~

 . 
~
~
1
6
'
~
 

l·
C

i!
: 

" 
0" 

" . -~
 
~ 

"'" 
... 

-.
 

....
.. -

" ..
 ,,

" 
, ..

 
..

 n
 "

"
 

... -
. 

n
, 

..
..

. 
• 

• .... <0
 

• ••
 

....
... 

"
11 

..
 :>

 

ip,
h 

· ...
.. 

, 
. .' ..
 .. 

, 
.. 

2.
 

e. ~
 

, .
. 

· 
" 

• • • 

• , , • , • " • • " 

• • .. -.. .. • • 

... .. ,-
10' " .. ~
 
" 

r. 
• 

,,' 
~
g
:
 

:;:
;1

1 
::. 

.. 
g 

:;1
1 

..
 

.. 
:: 

11 
,.

 , " ~
 
.. ;:

 
m

 
h

.
 

~ 
ii

 
",

 
,·

a
 

...
. 1

 " ., f~
 ., • .. • .,
 

"
"
 

• •
 

o 
,-

' 
, 

, 
' .. n i • "

 
o!.

 ,
 • • 

o 
, 

• 
, ..

 
. .

. 
'"

 
1'

­
. 

,~ 
~ · , ... • .. • .. .. ., ". J: · .. , H
 

"
"
 .. "

i 
, . " • - • · ' .. • .. , .,
 

• • • 

· " c. ••
 

, . " 
"
. 
... 

r. 
I; 

" 
~ 

:> 
...

 
.. 
. 

.. :: 
-

, 
, . 

., 
, 

h
,
 

.. a
;! , ,
 

..
. 

<. 
-

" 
'I 

• •
 

"0
: .­ ".
 

" .. 
~ 

" 
;'

" 
~ 

· . 
' 

• 
c ... • 
• 

.,
. 

!; 
0

, 
~ 

!'
~:
I " ••
 H
 

• , .. I .. 
" 

' .,
 " . b' 

• ~ .. • • .. .. • 

• 
o 

· 
, 

~
~
 .. 

" 
~
 

• 
• .. . " 
." · ,

 
, .. 

-
c 

,
~
~
 

; 
~
-

¥ 

'"'
 

i:L
 .

. 
..

 
..."

. 
o 

g 
••

 - .. ... ~
 
.. 

,.
 ! 

!!
 '"

 
~ 

',"
 , 

· .
-

:>
 

."
 

. .. ,... 
.. 

· ' oga
; 

..
 
I
' 

" 
, 

"
" ..

 
.. 

.....
 

" 
. 

" "
 . 

· '1
 

•
•
•
 

~ 
i 

.. 
i .. l'.H
 

o 
, 

" •. , • 
• 

a
o

 
n

"
 

••
• · ,
 

~"
 - • , 

Ii 
~ 

~ 

<-.
, -

~~
it

i~
 

:>
 

..
 ~
 

..
 

.. 
;
:
 2.

 •
 

.. "
.
'
~
'
 

" 
... ; 

.. 
~
r
:
.
g
.
 
'r

 

"!
 •

• 
,. 

..
" 

n 
~ 

~
 ..

. 
..,.

 
~~
;L
,d
 

,
,
~
 

,-
.. 

:>
 
..

 ~
n
c
.

· 
.. " 

.
' 

'i
':

;-
"
. 

,~
~;

."
i 

.
.
 ,

' 0
.'

 
"' 
~
.
 

'-
l 

3:
i;

! 
;-

.• 
..

. 
~

II:
'"
 

;-
J
l:

!t
i:

-
.. 

. 
. 

~ 
" ..

 " 
,""t

;,
~l

 
..

 I
i 

ij
 ~
 

N
 
~
 

C
o 

..
..

 

g
~
~
~
;
~
 

~i
;;

;!
1 

:!
~ 

H
 

"
.,

 .. 
"'1

1 
... 

s'"
 ~

 
,,
~ 

c 
L~

;:
 , 

t 
. 

.. 
l 

" 
• 

~~
.:

:!
 

. .. - . .. , 
• 

.:
 

I;
 , ,
 

-
.: 
~ .­ • , • • 

.. , 
;, 

] 
...

. 
• ...

. 'J 

, • , .. , .. 

,n
 , 

.:-
.. 

~
 

_ ...
 

, 
'"'

 
.. - "! 

'i 
H

 
•
•
 

'"'
;. 
" 

0)
 

.,
. 

..
 _

 

--
~
-

;.
J 

.. " 

• " 
tl'

 
.. • 

• 
:-'1

;" 
• , .., .. , .. , 

.. • - , 
, .. , 

; i'
, 

k
if

 
• 

" 

, , . .. • 

.. • - • • 

• .. • " 
.. 

-
, I

 I
 

, 
'"

 

co 
1"1

 
~
-

'-
-

, 
-

.. 
' 

D
, 

~l
tH

 ,l~
 

"!
' .
.
 -

-
, .. 

.. • • • .. <
 , .. • • \ • .. • • , • 

<
 

• .. ,
~
 

,!
!:

 • '" '. , 
, 

, .. • , '"
 ;: ••
 

D
' .. • · .. .. • .. • 

D
 

:::. 
... 

• ~ 
...

 
<, ;;-"

" ... , .. , , , ~ • • 

I .. , ; • , , , " ~ i <
 

• .. .. 



e. 116 M. IZZUl ARr\6 

0 1 .., . 1lt..<;SllNZADEIt. 
~E14bor5tjon et caraCt4rlS ct~on de va cllt3ncp a b.~5e d ' ~oyde 

de 21nc en coucn~ ~aLsse" . 

'rh"se ) er.c cycle pr~sQnt~e ""' Univariate l'"ul S.::.baller, 1 lfl4. 

, 4/ J . OERNASCONI, S. STRASSU:R ; B. ~£CflI , H.? IlEE:rl : and 
A. MEUTH. 
"t ~nc OK.1c.'1e b'UiiCd var!.8t.ors: A p ;:)lI stblot (IIechanls;1I '. 
~o!ld 6k4~P co~un icatl0n Vo l . 21 N2. 9 , 1977. 

lSI A.M.. RAHAL : and C . fiIJR.l,.UX . 

'" 
17' 

,8\ 

19 ' 

"F'lashover TtlCha nL5111 ot I':;i..qn voltQge ln~ul .... t on;·. 
IEEE . Trans. PAS 1/01. ?AS-9S No . 5 . 1979. 

M. ItZULARAB: and C . HUlt1.UY. . 
· StudV of pl:"Oposed e lf!ctr.:.ca.l mol!e16 tor CQI".t4m.l.nated 
suc!~ce on nigh volta~e insu:atoc. - . 
'!"pnth [ntern .... tiOnal canq:::e s.s . AIt! SKA...'1S Unlvecilty ECVn , 
)0 U<"I.rch , 4 hprll. 1985. 

ri o -ZZUl.iI.RAB . 
"CaLculation at HVOC flashover on the surface af conduct i v. 
1co-, 21 II Universlt;,' .lower En'1i n •• rlnq c onh.renco UPEC ' 86 . 
I:1Iperi.,l co . loqc Loncion , U.K. 15-17, April , 1986. 

M.Al.t.!OUCHtIlE. C. HORAU:':: and K. lZZULlIMB. 
- C .. lculatlon of the flashover volt.lqo o n a polluted l~suat­
Ot sur fllcQ UIIi;' llq II. b i layer raodel - . 
U:r:E cn nCenmco o n ~lcc ":n.ctll Insulatio:1 end Oielectrlc 
phe/..;un~n .. Cl.ly:tlont lOe l . U.S . A OCtcber, 2'-25 , 1984. 

ALI01.:Cli:llE , . ' , Contourncmer t electrique de sur !ace 1.olant.as po~lule~~~ 
M.'x:I~le 3.:.cou::ha A rcsis eance nr;)n lln .. arlr ... . 
These r.:e ::1 [" . :n9 . no J5 6 , Pr esentep II 1I' S>1' , 1985 . 


	Flashover on H.V. Insulators Coated with a Non-Linear Conductive Film.
	Recommended Citation

	tmp.1671720843.pdf.TOGNP

