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A GREASING METHOD FOR IHMPROVING

i PERFORMANCES OF POLLUT&D INSULATORS
BY

Dr. Yousif Abed™ and Gabr abd &1-Salan™¥.

ABSTRaACT:

The presant experimental work reports an investigation of
the effect of artificlal pollution on tho performance of suspe
ngion insutators. It was found experimentelly that the preusing
of suspension insulators by silicone gredate improve their per-
formancos oven undor heavy pollution conditions. & sllicono
grease layer of comparatively small thickness reduces the effect
of dirt accumulation and incrsases the flashover voltuge. Thae
leakagecurrent of greased insulators is very lower thanm that of
ungreased insulators., It was found also that the flashover mach~-
anism of peolluted insulators under both dec. and a.c. voltagos
depends mainly on the formatlion of dry-bands, formed by the lea-
kage current. As the applied voltage is increased, thase bands
extend in width causing partia)l sparkings across them and leading
finaliy to & totally flashover over the insulator,

l« INTROLUCTION:

-

In the transmisslon technlque of electrical power, it is
wall known that the transmission voltage hap u great effect on
the performances of the transmission Jines, especially for long
distances. higher voltugos glve better line performances. It
is well known also that high-voltage direct-current(Hvdc)trans=-
mission, 18 more elflicient and economic thanm high-voltage a.c.
transmission, HYdc transmission lines are well establisled in
many countries and reported elsewhere in the technical litorature.
In both types of transmisslon natural pollution has a futal eff-
ect on the insujators used.

In Bgypt, natural pollution forms a very dangerous problem
for the insulators used in hlgh=voltage lnstallatlions. Chemlcal
analysis had indlcated that pollution deposites on insulator
dapend on the location of the transmission lnstallations. As
example, the insulators used in the electrical installations in
lalkha Substation must be washed twice monthly becuuse of ths
heavy pollution deposites especially after the operation of
El-Nasr Fertilizer at Talkha. The heavy deposites are produced
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due to thin natural pollution formed by the smoke pouring from
the fertllizer chipneys. The main compositions of this smoka
was found chemically to be Ammonium Nitrate (NH4NO ), Ammonia
(NHz), Nitric Acid (HNC,) and particies of nitro-caa1k.

A cﬁemical analysis of %he natura)l pollution deposited on the
surface of insulators showed that the main component is Ammo-
nium Nitrate, which is very bygroscopic salt.

Efforts have been directed in this work to improve the
performances of insulators under both dec. and a.cs voltages
and artificial pollution conditions. Great attention has besan
directed to study the performances of suspension type insula=
tors under artificia)l pollution conditions using watery solut=
ion of Ammonium Nitrate. +The present work was aimed also to
study the effect of silicone grease, as a greasing materia),
on the performances of insulators, As a comparative study,
the experimasntal tests were done on both greased and ungreased
insulators. To get & greasing layer on the insulator, it was
immersed in sillicone grsase solutions having different concen-
trations and for different periods of time. 4n experimental
investigation was carried out to study the effect of greasing
on both leakage current and flashover voltage under both a.c.
and d.c. voltages. In addition, an attempt has been made to
explain the flashovsr mechanism of pollutsd insulators by means
of very careful inspections of insulators under test during and
after flashovers.,

b

2. Test Installations and Experimenta)l Technique
2.le High-Voltage Generating Circuits

All tests were carried out under both a.c, and dec. volt=
8ges. hA.C, test voltage was gencrated by means of a nigh=-volt=
4ge pgunerating circuit consisting of a 8 kVa, 220Vs BOKY high=-
voltage transformer with low-voltage contro)l unit. This is
supplied from ths 220-Y supply and consists of an autotrans-
former and a Belf-resetting relay. The last switches off the
main switch lmmediately when any flashover of the insulator
under test occurs., The a.c. test voltage can be increased or
decreased smoothly at constant rate in the range of ¢ up to 80
kY (rem«s.) using the control unit. Flashover voltages were
measured by means of a resistive potentia)l divider and an elec~-
trostatic voltmeter havlng multi-reading=-scales. The windings
of the both sides of the transformer are electrostatically
shielded to avoid any induced surgess, The d.c, test voltage
was obtained from the same a.c. high-voltage circult connected
with a metal~rectifier unit and high-voltage capacitors. The
metal rectlfier unit is oil-immersed and has a maximum current
rating of 50 mA for one hour or 30 mA continuouslye. 4 capacitor
doubler was uged to get a voltage doubling. To raeduce the

)
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voltage rlpples ln the output voltage, a smoothing capacltor
was connected in puralle] with the rectifier, A check of the
decs output voltage showed a voltage ripple not exceeding C.1%
/oA at 120 kV, which was in excess of the highest voltage used
in this experimental work., The de.c, output voltage can be con-
trolled smoothly and measured by means of the same arrangement
mentioned before. 7The leaxage current under both a.,c. and d.c,.
voltagee was- - measured by means of an ammeter having dlfferent
scales to indicate leakage current ranging from some micro-
amperes 1o somé mil)i-amperes. This current is pure resistive
under HVdc instead of capacitive und resistive under HVac.
Therefore, the instrument was connected by a shielded wire bet-
ween the cap of the insulator under test and the eurthing net~
work of the high-voltage laboratory to prevent any interference
in the test appartus. Two pin electrodes havling air gap of 2mm
length were connected across the ammeter to protect the inmstru-

ment agalnst any high=voltage surges when a flashover of the
insulator occurs.

2+.2. Experimenta)l Procedure

All experimenta] rssults given here were obtained using
suspension cap and pin insulators of type CW 1, British Made.
These have been selected because they are mostly used in Egypt
in high-voltugs trunsmiseion systems especially in 220 kV,

Delta Network, This type of insulators has the following main
parameters

dimensions 250 x 150 mnm
leakage path length 310 mm
dry flashover voliage 80 k¥V(rem.s.)
wet flashover voltage 50 kV(r.m.6.)
puncture voltage 110 kV(rem.s5.)

Different contaminations were used in the testing of arcvi-
ficially polluted insulators in many experimental works reported
elseashere in the technical literature. For the first time,
Ampmonium Nitrate is used here as artificlul pollution, because
it forms the main component of the atmoshperic pollution at
lalkha Substatlons TIhis pollution is formed by the smoke pour-
ing from the ehlmneys of El-Nasr Fertillzer at lalkha, This
was the actua) cause for many flashovers taken place across many
insulators installed in Talkha Substation. A series of research
works were planned to study this phenomenon under both a.c. and
dece voltages to find the solution of such troubles, Thsse works
vere aimed alec to serve the planulng and extenglion in lulkha
Substation not only in the a.c. installations but also lf hVdc
installations will be established in the futur,

A chemlcal analygis wae carried out using some samples of
the smoke pourlng from theechimneys of the fertilizer. Thls
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analysis showed that the smoke contalns mainly Ammonium Nitrate
(NH,NO;), Ammonia (NH,), Nitrlc acid (HNO;) and particles of
Nitro=-chalke Thus thg main component of %he pellution proauced
is Ammonium Nitrate. This salt 1s very hygroscoplic and very
easily dissolved 1in uater. 1t 18 lonized under the effect of
heat to positive (NHq) and negutive (NO7) ionse. The salt was
solved in distilled water in bottles haéing a capacity of 500
c.cms The prepared alty solution was used as spraylng solution
to get a uniform solty coating layer on both upper and lower
surfaces of the insulators under test.

The prepared insulators were washed carefully with & so]l-
vent such as benzene and then with tap=-water to remove any
traces of grease, After drylng in an electric oven, the insu-
lators were sprayed by means of a bottle of 50 m/capacity and
having a hand-spray mechdanism. The spraying was done carefully
on the upper and lower surface of the insulator, Spraying was
done in the same manner after coating the insulators with siji-
cone grease solutlon. The insulators were ilmmersed in si)licone
grease solution having different ratios of silicone greasc.
These were adjusted by dissclving a certaip apount of grease in
the corresponding amount of Ethyle-Acetate us a solvent. The
insulators were immersed in the solutions for different periods
of time in the range of 15 sec to 180 sec, The tbickness of
the formed greasing layer depends of course on the immersion
time and on the concentration of the sllicone grease solution.
The greased insulators were lLeft to dry forming homogeneous
greasing layer of silicone grease. This was selected as gre-
asing material because it reduces the effect of pollution by
encapsulating the dirt particles in the gresase and isoclating
them from each other. 1ln addition it has a very high water
repellency leading to preventing the formation of conductive
layers and reducing the external leakage currents. Silicone
greaee has also good insulating properties, high dielectric
strasngth and very high surface tension. The last physica)l pro-
perty is the cause of the high water repellency of the greasae.

3+ Experimenta]l Results and Discussions
34le Goneral

This chapter reports the results of numerous experimenta]
tests carried out to investigate the effect of greasing of
ipnsulaters on both the leakage current and flashover voltage
under artificial pollution of different deposite densitlies.
Silicone greuse was Belected &as greasing materla]l because it
has good in sulating and physical properties, The artificla)
pollution was obtained by using prspared alty solutions cont=-
alning different amounts of Ammonium Nitrate dissolved in disti=
lled water, ©Ths tests were done under d.c. voltage and as a
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comparison a.,c. fiashovere were carried out. The applled
voltuge was increased smoothly at constant rate of ] kV/sec
untll the flashover occured.

The lnsulators under test were prepared for testing as
explained previously. The spraying and greasing of insulators
wore done carefullye. For each siat content LU insulators were
prepared for testing by spraying 5 of them and testing successi-
vely 5 times for eache. The other 5 insulators were coataed wlth
silicone grease &nd sprayed before dolng any flashover test.
Each glven value represents the mean value of 25 successive
readings with a standard devlations up to 20% depending on the
solution concentration., The salt concentration in the solty
solution was ranged from low=to heavy~-concentration. The low
salt concentration was taken as up to 50 g/litre, while the
heavy salt concentration was considered up to 500 g/litre of
distilled water. These two concentrations gave slaty coating
layers on the insulators having surface conductivity of up to-
20 A8 and higher up to 60 m3 respectiveiy. For example & sur-
face conductivity of 10U uS was obtained from a sulty solution
having specific conductivity of 1500 aS/cm and containing 25 g
Ammoniup Nitrate dissolved in 500 ce.cm distilled water, To
obtain higher surface conductivities, the salt content must bs
increased in the same amount of water. A surface conductivity

of 50 S was obtained by dissolving 200 g Ammonium Nitrate in
500 c.cp distilled water,

The greasing method can be explained briefly as follows.
The silicone grease was dissolved in Ethyle-acetate as a solvent
for 5 different concentrations namely 5 : 4, 1 § 1 and % : 3 by
welght., These vuluos represent three concentrations of grease
solution namely low-, medium-and heavy concentration. Clean
insulutors were immersed in the grease solution for varied Lime
periods ranyged from 15 sec to 180 sec for each grease eolution.
The immersed insulators wsre left until the deposited layer is
well dried before doing any test. The formed coating layer on
the insulator had thickness depending of course on the concoent-
ratlon of grease solution and on the immersion time. It was
found thaut this method gave layers of silicone grease on the
insulators having thickness ranged from 0.5 mm to 2 mm, depend-
ing on the <concentration of grease solution and on the immerse
ion tlme. The experimental results shown in the given figures
indicate the effect of coating suspension insulators of type
CW 1, with silicone grease on the performances of insulators
under artificial pollution conditions. The artificial pollute
ion was selected as ammonium Nitrate to invsstigats its effect
and to find the practical solutions to overcome its troubles
and disturbancss in the operation of HY installation in Talkha
Substation., The test regsults given here dsmonstrate the effect
of greasing layer on the performances under artificia) pollution
conditions. The leakags current and the flashover voltage of
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greased and ungresased insulators were investigated using diffe=
rent solutions of silicone grease in Ethyle-acetate ags a solvente.

3e2s Greasing effect on leakage current

The results shown in Fig. 1 were obtained by testing suspen=
sion insulators cocated and uncoated by a greasing layer of diffae=-
rent thicknesss Fige. 1 shows the effect of greasing of inaulatoer
on its leakage current under pollution conditicns and HVdec. It
ls clearly scen in Pig. 1 that the coating of insulator with
silicone grease has a great effect on the leakage current of
polluted insulators. The leakage current increases as the appli=-
ed voltage is increased, The values of leakage currents of pol=
luted insulators before greMsing were in the order of milli -
amperes while after grsasing only in the order of micro-amperaes.
For example, ungreased insulators had leakage 23 ma at applied
dec, voltage of 20 kV and salty solution of 200 g/L. At the same
applied voltage, the leaxage current was increased to 37 mA as
the salt content was raised to 500 g/L. These two salt contents
correspond surface conductlvities of 25 uS and 60 uS respactivsly
after greasing, a greasing layer was formed on the insulator
surface. This layer is water-repellent and owing to its higher
surface tension, no conductive watery path can be produced.

Water alone or salty solution tazes the form of individual drople
ets after spraying on the greasy layer on the surface of insu-
lator under test. For these two reasons, the surface resistance
of insulator after greasing ls much higher and of course the
leakage current will be much Jower. [he loakage current of gre-
ased insulators depends on the concentratlon of gsilicone greasa
solution, the higher the grease concentration, the lower the
leakage current, This conclusion is clearly seen in Fige. 1 where
the results were obtained for two grease concentrations namely
1:1 (solid lines) and 3:;4 (dotted lines) by weight silicone
grease in solvent. As a comparative example, at an applied d.c,
voltage of 70 kV, the leakage current of greased insulator with
111 concentration ratio 18 125, 2146 and 36 uA using three salt
contents 100, 200 and 500 g/L respectivelys., For a lower grease
concentvration (53+) and at the same upplied voltage and for the
same salt contents, the corrvsponding lesaxage current were 50.%4,
57.6 and 71l.2 uA respectively.

je3s Greasing £ffect on Flashover Yoltage

The experlmental results given here were ohbtained for
greased and ungreased insulators to demonstrate the effect of
greusing on the flasnover voltage (FUV) of suspenslon insulators
under polluticn conditions, The insulators under test were
prepared carefully as discussed previously. It was found axperi-
mentally that the effect of preasing depends sirongly on differ=
ent factors such as the concentration of sllicone grease in the
preasing solutions, immersion time of insulators in thesolutiouns,
salt content in the spraying solution and the presence of voias
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or alr bubules in the formed greasing layer. Bach of these

facsors was investigated to prove its effect on the (FOV) of
polluted insulators.

The first factor, l.e. grease concentration, has a great
importance and a great sffect on the (FOV) as discussed below.
The greasing solutions were prepared to have three different
concentrations namely, lijght, medium and heavy grease concCent-
ration. The greasing solution of lignt concentratlion 1is consi-
dared as solution which has a welghty concentration of 334
silicone grease to solvent. The wmedium has comcentration of
111 of the same mentioned materliais, while the heavy solutlon
has grease concentration of 433,

As a comparison betwgen (FOV) under a.c. and d.c. voltages,
& number of experimental tests were carried out on greased and
ungreased insulators under wet contamination. The greasing
lager was obtained by immersion the insulators under test in
sllicone grease solution of medium concentration for 30 sec.
only. 4ll tests were done under artificial wet pollution by
using solty solutions having salt content of up to 500 g/L.
For each salt content 25 successive flashovers were carried out
and sach result shown in Fig. 2 represents the mean value with
standard deviation of up to 20% depending on the salt content.
It can be clearly 6een from Fig. 2 that (FOV) under d.c. voltage
is higher than that under a.c. voltage (ame.s). In both.. cases
lt is clearly seen that greasing of insulators increuses thelr
(FOV) even under wet contamination. The (FOV) of greased insu=-
lator is about 3} times that of ungreased insulator upder both
a.c. and d.c, voltages and at the same so0lt content.

The d.c. (FOV) of polluted insulutor depends strongly on
the salt content in the spraying solution. This dependence ls
shown clearly in Flg. 3, where can be clearly seen that the
(FOV) of greased insulats is much higher than that of ungreused,
The increuse in (FOV) due to gressing depends mainly on the con=-
centration of greusing solution and immersion time in 1t, The
(FOV) of greased insulator 1s about 250% of that of ungreased at
salt convent of 100 g/l for bothe The growth in (FOV) due to
greasing is higher as the salt content is increased., rlhe (FOV)
of greased lnsulator is 350% of that of ungreased insulator at
salt content of 500 g/L. In conclusion, the greasing of insula-
tors raises their (FOV) und pollution conditions, The effect of
pollution and water, in its different forms, on the (FOV) is less
in the presence of yreasing luyer on tne surface of insulator.
Ihe thickness of this layer depends mainly on the coancentration
of the greasing solution and on the immersion time in this solu-
tion, To investigute the effect of tne immersion time, the
insulators under test were immersed for various periods of tlme
in two different greasing solutions having weighty concentration
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of 1311 and 334 silicone grease and solvente In the same time

a pnumber of dlfferent spraying solutions were used to show the
effect of salt content on the (FOV) of greased insulators.

Fig. & stows the dependence of dec, (FOV) of gresasgedinsulators
on the immarsion time for three different salt contenis namely
100, 200 and 500 g/L. It is clearly seen that as the immersion
time isincreased the (FOV) increases and the effect of salt
content decreases. The curves shown in Fig. 4 demonstrate that
the (FOV) increases as the concentration of the greasing solut-
ion is increused for the same immersion time and tha samae salt
contents. A5 a comparative example, the (FOV) of greasod insu-
lators increases generally as the immersion time is increasged
for the same salt content. For salt cont-nt 100 g/L in the
spraying solution, the (FOV) of greasaed insulators increases
from 35 kV to 105 kV as the immersion time is increased from O
to 200 soc using greasing solution of concentration 131. If

u greasing solution of lower concentration is used,
in the (FOV) will be less. For greasing solution of j:4 concen-
tration ratiec, the (FOV) of insnlator under test increase from

35 kV te 95 kV as the immersion time is increasaed froem O to 200
sec. for salt content 100 g/L (Fig. 4). Finally this discussion
can be concluded by & very important result, that is the (FOV)

of greased insulators is much higher than that of ungreased
insulators depending on the immersion time, The salt contant

in the spraying solution has a slight effect on the (FOV) of
greased insnlators., For salt content 500 g/L and for the two
mentioned greasing solutions, the (FOV) increased from 25 kV to
to 93 kV and 86 kV respectively as the immersion time is incre-
ased from O to 200 sec (Fig. #). 1In other workds, the ealt
content has a 61ight effect on the (FOV) of greased insulators
and has a great effect on that of ungreased insulators. These
experimental results can he applied in the practice of high-volt=
age engineering to increase the (FOV) of insulators by greasing.
The greasing of installed insulators can be done manually or by
using a spraying spparatus. lmmersion method ie unsuicable for
the installed insulators but ii{ gives uniform greusing layer on
the surface of insulator and therefore it is used hersa, All
greasing methods can use greasing solutions of different concen=-
trations, but the medium concenirution is more suitable because

it given no voids or air bubble in the grsasing layer formed on
the surface of insulators,

the increase

Not only the immersion time affects the (FOV) of greased
insulators but also the concentration of the grearing solution.
This effect was lnvestigated experimentally for three different
concentration ratios of greasing solutions, The obtalined resulis
are ehown in Fig, 5, where euch value represents the mean value
of 25 successlve (FOV)s with a standurd deviation of up to 14%.
The three greasing solutions wers prepared %o cover a wide range
of grease concantration. This can be classified into lighi-,
medium-and heavy concentration., The greasing solution of light
concentration is considered as the solution which has a grease
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concentration of welghty rautio 3i14 sllicone grease t0 solvent.

The medium and heavy concentrations have welghty ration 1t1 and
4:3 respectively of the Bame mentioned materials. It is clearly
seen in Fig. 5 that the grease concentration has a great effect

on the (FOV) of greased ingulators. This effect depends malnly

on the grease concentration. All concentrations gave & very
noticeable increase in the (FOV) of insulators in a same manner.
Of course this ilncrease depends on the graease ratio in the grea-
sing solution. Heavy grease concentration ratio gave higher

(FOV) than that obtained by using light and medium concentrations.
AS an example, the greasing of insulator increases its (FOV) from
35 kV at solt content 100 g/L to 117 kV and 90 kV by immersion in
greasing solution of haavy concentration for 180 gsec. and 15 sec
respectively (Flg. 5¢). This increase in (FOV) of greased insu=-
lator expressed in per cent of (FOV) of ungreassd insulator is
about 340% and 250% respectively at the same salt content (100
g/L). As the salt content is increased the percentage increase

in (FOV) of 25 kV., This was increased to 70 kV and 100 kV ufter
greasing for immersion time 15 sec and 180 sec in the same ment-
ioned grease solution. The respective percentage increuase in
(FOV) are about 280% and «00%. Medium grease concentration gave

8 lower percentage increase in (FQOV) of greased insulator. At

the same mentioned salt contents, the ruspective percentage incre-
ase in (FOV) were about 220% and 300% for both immersion times.
Grease solutions of medium concentration are more suitable inspite
of lowar percentage increase in (FQOV) of gremsed insulators.

This opinion was formed because sBuch grease solution gives an
unlform grease layer on the surface of insulator, having less alr
bubbles and voids. The formatlon of such bubbles and voids has

& harmful effect on the improvement of (FOV) of greased insulator.
This effect was wlso examined and ths obtained results are shown
in Pig. 6. To get a layer having air bubbles and voids, the
insulator under test was immersed rashly in the greasing solution,
while all tesis were done ueing greased insulators immersed gradu=
ally 4n the greasing solution. It is clearly seen in Pig. 6,
that the increase in (FOV) of greased insulatore depends on the
presence of air bubbles and volds in the greasing layer. 1If this
layer is free of air bubbles and voids, the (FOV) will be higher
(Fig. 6a). The presence of such bubbles or voide in the greasing
layer decreases the (FOV) of greased insulators. The (FOV) of
greased insulator in this case will be lowertthan when the layer
i3 free of air bubbles but ie still higher than that of ungreased
insulators. The presence of air bubbles and voids in the greas-
ing layer decreases the surface reslstance of the layer leading

to an increase in the leakage current. This incredaee in lewkage
current depends on the nuaber and size of the present air bubbles
and volds. The potentia]l gradlent across each air bubble or void
will be higher thanm its breaxdown strength leading finally to the
occurence of micro-discharges through these air bubbles or voids.
The decrease of the surface resistance together with the occcurence

of micro-discharges decrease the (FOV) of the greased ineulator
(Fig. 8b).
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The flashover mechanism of polluted insulators under d.c,
voltage is similar to that under a.c.. veoltage., In both cases,
it depends mainly on dry-band formation and on partial sparking
across the formed dry bands. For salty coating layer of )ow
deposite density, these dry bands are formed at a higher rate
and the insulator withstands comparatively higher voitages than
these in the case of heavy salt deposite density where no dry=-
band was observed to be formed. The leaxage current depends
strongly on the salt deposite, the larger the salt deposite, the
higher the leakauge current. This increase in the leakage current
leads to partial sparking acrose tne formed dry bands and fina)lly
to a totally flashover across the surface of the imsulator. The
leakage current density will be highest near the pin of the
insulator causing an effective drying in this area,

1t was found experimentally that to increase the (FOV) and
to reduce the effect of dirt accumulation on it, a greasing layer
must be applied on the eurface of the insulator. Different kinds
of petroleum grease can be used but silicone greases are more
effective because of their high repellency of moisture, It was
found that silicons grease in a 0.5~ to 2-mm - thick layer on the
surface of insulator can be used to give a sufficrent higher{FOV),
Such layer can be obtained by using a silicone grease of medium
concentration and immersion time of 180 sec. This coating layer
reduces the external leakage currents consid. rably by encapsula=
ting the dirt particles in the grease and isolating them from
each other. When the grease however, has absorbed a certain
quantity of dirt, its effectivemess is reduced suddenly and fla-
shover may occur without warning at a much higher voltage. In
high-voltage practice the grease must be replaced regularly
because coatings of such kind can be helpful in high-pollution
districts,. The time between greasings of insulators can be
ranged from few monthes in an extremely dirty areas to a few
yedars in cleaner areas., Greasing in now applied in Talkha =
Substation manually and gave very good results to lmprove the
performances of installed insulators,

4, Conclusions

It was found experimentally that to lmprove the performances
of a suspension lnsulator under wet pollution conditions, a grea-
6ing layer must be applied on the surface of the insulator., Such
layer reduces the effect of dirt accupulation on the (FOV) of
insulator, The effaect of salt deposite on the (FOV) of greased
lnsulator is much lower than its effect on that of ungreased insu=
lator, The (FOV) of greased insulator is much higher than that
of ungreaged insulator under the same conditions., This increase
in (FOV) due to greasing depends mainly on the concentration of
greasing solution and immersion time., The growth of (FOV) of
greased insulator will be less lower, 1f the greasing layer has
gas bubbles or voids resulted from rashly lmmersion of insulavor
in greasing solution,
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The flashover mechanism of polluted insulators under d.ce.
voltage does not differ from that ander a.c. voltage. Under
both voltages the learage current increases as the salt deposite
is increased on the surface of lnsulator. This leads to the for-
mation of dry~bands and partial sparking across them and finally
to flashover. The leukage current of greased insulator is much
lower than that of ungreased., The wet salt deposite has a Blight
effact on both (FOV) and leakage carrent of grease insulators,
In the presence of sllicone grease layer, the effectlveness of
pollution will be reduced and flashover may occur without warning
at a much hignher voltage. 48 a practical applicatlon of the obt~
ained results, manua]l greaslng is used now in lalkha Substation
to improve the performances of installed insujators 1in the pre=
sence of natural pollution especially Ammonlum Nitrate and wmol=-
sture resulted from the operation of the fertllizer at Talkha.
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