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Abstract — Polymeric protectors appear to be an option in contrast to more conventional materials, for
example, porcelain dielectric or glass insulators, their drawn out electrical and mechanical exhibition cannot
anticipate precisely and there are not at this point tests foreseeing their drawn-out conduct. A fundamental
purpose behind this is that the maturing cycle, which influences the drawn-out exhibition, isn't completely

perceived.
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INTRODUCTION

From previous 25 years polymeric insulating
materials have arisen as practical choice of
porcelain as well as glass for the purpose of outside
protection. Polymers are desirable over glass on
account of their lightweight, better protection from
defacing and prevalent defilement execution.
Ongoing reports [1] show that few thousand
polymeric covers are right now being used around
the world. Issues have been recorded with the
original of polymeric separators yet as of late an
EPRI review explains that 78% of polymeric
insulating utilities were happy with the presentation
of polymeric protectors, while just 4% revealed
helpless conduct [1]. This demonstrates that
porcelains and glass protections are overcome by
the polymeric insulators.

The most important characteristic of polymeric
insulators that are going to be discussed in future is
its long-life time characteristics. Reservations have
been passed in regards to the utilization of
polymeric encasings, about natural nature of
polymeric insulators [2]. Open air protection
exposed to a verity of electrical and environmental
effects at the same time, for example electrical,
warm, mechanical, UV-radiation and so forth the

previously mentioned stresses are applied not
consecutively however all the while. They
synergistically affect the polymeric cover maturing
and on its general presentation. Maturing effects a
slow loss of electrical as well as mechanical strength
of insulation and material rupture at different points.
Polymers not at all like porecelain and glass, are
natural materials that can be debased or aged under
continuous effect of stress. Therefore, the long-term
use of these insulators is a troublesome and a
requesting one. This trouble is evaluated by the way
that the expression "polymer" contains a whole
assortment of materials distinctive in its own
essential properties.

The issue of life assurance is profoundly muddled.
As to covers, life assurance dependent on help
experience is dealing with two issues, in particular,
that polymer covers are not in assistance for over 25
years, and that, due to the proceeding with
improvement of innovation, protectors uncovered
for certain years in help are not quite the same as the
more up to date items. Subsequently, it is vital to
create quickened tests that give brings about a
moderately brief timeframe outline. The necessity is
to have quickened tests that furnish results reliable
with field insight. If the failure mechanisms and
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experienced effects become similar to one another
then this can be achieved

The motivation behind this paper is to evaluate the
trouble spots of the polymeric separator such as
aging by using various lab maturing strategies and

reviewed them, to check whether there is a
connection  between research  results and
administration information, and demonstrate

various zones required for further explanation and
more work.

PROBLEMATIC AREAS OF POLYMERIC INSULATORS

Figure shows an ordinary polymeric separator and
separated various parts. The central bar is made up
of fibber glass and both ends are covered with
metals fitting (or covers) that gives the mechanical
strength to separator.
The surrounding of separator is covered with skirts
and sheath that increases the electrical strength and
protects from various impurities (dry, wet,
polluted). The main constituents of central bar are
glass fibber which is reinforced by epoxy or
polyester resin. These resins are bonded with fiber
glass but the epoxy resin bonded fiber glass rod have
high mechanical streght as compared to polyester
bonded fiber glass rod, but it is also working
effectively. The end fittings are made of aluminium
and fitted with the help of crease, wedge or paste.
The creased fitted aluminuim ends appears to be
best strategy of connection. T Under all conditions,
it is very most important to protect the glass bar
from moisture. Because the natural resin carbonizes
in the consolidated presence of electric pressure and
humidity, due to which the upper surface of bar is
ruptured. Weathershed material surrounding the bar
provides protection. Groups of various polymers are
used as weathershed materials but only a few of
them are found to be usefull and performing
acceptably. These weathers shed materials are
silicone rubbers and the other material used for this
purpose is ethylene propylene rubbers. In the past
various epoxies like Cycloaliphatic are utilized
effectively under various specific conditions.
The trouble spots during their manufacturing and
usage are:
e Metal end fittings are poorly bonded with
fibber reinforced bar
e Tracking and erroision is very common
phenomenon in the weathershed material.
So it’s very necessary to choose the material

carefully for manufacturing according to
environmental aspects.

e Metal end fittings are poorly bonded with
fibber reinforced bar, causes severe

mechanical fractures while the poor material
use for manufacturing causes electrical
failure

Common
Eiements

Caps

Fibre-giass
reinforced plastic
rod (FRP rod)

Sheath

Sheds

Interface
Zones

The fiber glass rod is present in the center of
separator and carrying load. Due to its continuous
long term heavy load operation the fibbers present
in material elongates due to which bonds become
weak between the fibbers and the rod breaks and
cusses’ mechanical failure and the connection is
disconnected which is the essential capacity of a
separator. Electrical maturing of the weathershed
material happens because of spillage flow dry band
arcing within the sight of dampness and defilement.
Uncontrolled dry band arcing prompts following
(carbonization) or potentially  disintegration.
Following outcomes in the arrangement of a
directing way on a superficial level prompting a
flashover. Disintegration, then again, is a deficiency
of material however isn't pretty much as genuine as
following. It can, in any case, under uncontrolled
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conditions, lead to openness of the fiber glass bar to
the climate and in this manner disappointment in a
brief timeframe span from that point.

MECHANICAL AGING

After FRP bar and its metal fittings depicts the
mechanical performance of these separators. In
these separators FRP bar is the main part that bears
the mechanical burdens. The attributes of the FRP
bar and its mechanical strength properties are firmly
identified with characteristics assets of its
fundamental materials (kinds of glass fiber and
lattice gum) [3]. The end fittings are the most vital
segment deciding the mechanical behavior of
separator.

Early information demonstrated various mechanical
enormous behaviors of polymeric separators after
just a brief time frame. It is observed that these
behaviors were because of electrical, localized
damage or chemical in nature or mechanical loading
[3,4]. Further examination [5,6] has set up a new
information that the distortion occurs due to failures
known as "weak cracks", and these cracks occurred
close to the fittings. These weak cracks could be
removed by mechanical stressing of the bar along
with destructive medium [7 - 9].

Concerning the beginning of a destructive medium,
all things are considered, such as blemishes in the
bond between the polymer and the metal fitting,
through the polymeric weather shed or it comes
from the outside [6]. The assumptions have been
made most of time that due to internal discharges
acids are produced [10] is removed by further
research [11].

Due to over stress Brittle fracture of separator takes
place which reduces the mechanical strength with
the passage of time [3].

In the research center the mechanical conductivity
and the brittle fractures are experimented widely. In
[5] the lab the researchers applied both chemical as
well as mathematical stress on FRP to check its
brittleness property, in the last watery nitric acid is
also been stressed on FRP. This test is continued for
96-hour. This test is performed for checking the
overbearing of FRP and this test is not really useful
for predicting the long aging of a polymeric
separator. The creators [5] announced great results

and a closeness between the failures due to
distortions experienced in the research facility and
even those practically.

The mechanical conduct of a polymeric encasing
relies likewise upon the fittings. The fitting needs to
plan in a manner as to stay away from neighborhood
stresses as well as unchanging dispersion of
mechanical burden among the fiber [3]. The use of
Reactive metals must be dodged because the
reactive metals produced corrosion that can be
spread between the end metal fittings and the FRP
bar.

Another way to deal with mechanical aging was
detailed in [12,13]. For recording time-to-failure the
insulators have to passed under the rupture tests.
The main purpose of this test is to measure
temperature and the brittle load at which cracks are
produced on the surface of insulators. The attributes
of a polymeric separators is not well defined by the
single brittle load value due to which this test must
be repeated several times. The mechanical strength
of FRP does not depend only on the properties of
material but it also depend on the characteristics of
metal used for end caps.(it was noticed that the
pressure fittings were the most appropriate for a
solid long haul execution). There are various types
of insulators, are used according to the demand load.

The reaction of polymeric separators to dynamic
mechanical burdens was examined [14]. It
comprises a significant investigation between static,
pulsed strain and strain flexion loads. The failure
time produced due to static load is 100 hours. The
failure time for dynamic loads is ranges from 22%
to 75% higher than then the static load. This
comparison proves that dynamic loads are better
than the static loads and under the influence of
dynamic loads the polymeric insulators have a long-
life [15].

For studying mechanical properties, it is warned to
provide data only for a short interval of time. short
timeframe strength (STS), which is characterized as
the average life time of one minute at 23°C. The
measurable furthest reaches of the STS ought to
likewise be given. Life outlines of complete covers
ought to incorporate the end focuses (for example
STS at least 25 years of life) at higher temperatures
(for example at 55°C) and furthermore
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disappointment focuses got from trial of one year
length [12-16].

It is accepted that the polymeric separators have
high withstand ability against the burdens but
inspites of the fact that [16] the author alerts as to
direct change of strength among porcelain and
polymeric separators. It can be viewed that the
strength of polymeric as well as porecelain
separators becomes equal only if and only as just if
the polymer protector captures the porcelain
separator life at time greater than 40 years, then it is
believed that porcelain and glass have enough
strength that cannot be varies with time. For
checking the mechanical conductivity of FRP there
is no standard tests for checking the corrosive effect
of FRP Contingent upon the ecological conditions,
an assortment of acids of various focuses might be
created. Planning a state sanctioned test
subsequently of the corrosive effect on the
mechanical execution of polymeric covers is
anything but a straightforward matter. Besides, as
the previously mentioned distributions note, in such
a test static just as unique burdens ought to be
considered.

At last, the issue of the connection of research
facility tests, to the assistance experience must be
additionally investigated reports showed that
breakages in lab, utilizing a tractable burden and
nitric corrosive, appeared to be unique from cracks
in help [18,19].

ELECTRICAL AGING

FIELD EXPERIENCE AND NATURAL AGING

In the beginning the polymeric separators were
subjected to hydrolysis and Ultraviolet rays for
testing. These issues were experienced by the
separators are made up of, with specific kinds of
epoxies and ethylene propylene rubbers. Earlier, the
polymeric separators have silicone weather shed,
and they have very poor tear strength these
polymeric separators are Room temperature
vulcanized (RTV). The modern separator’s have
improved much in their properties and do not suffer
such problems. All polymers are

o naturally low surface energy
e hydrophobic in nature.

This water repellant property guarantees that the
spillage current will be less as compared to early
stages of these separators. The spillage current
depends on the polymer type and the properties of
material used for formulation. We have various
families of polymeric separators depending upon
electrical maturity and various properties regarding
to insulation and also varies on the basis of
formulation. In this way it is very difficult to make
a judgment regarding to better designed.

The capacity of the silicone elastic surface (silicone
weather shed) have

e High water repellent property

e Not easily contaminated

had persuaded that the material would not age a lot
during the normal existence of the separator. later
on it is considered not to be valid , because
permanent changes shows that silicon separator
ages with time and hydrophobicity is also not good
for better life span of separation.

Practice shows that [3,4] when thick contamination
layers were framed the polymeric materials such as
(Teflon, EPM, EPDM, silicone elastic,
cycloaliphatic tar) were inclined to surface
disintegration. Silicone elastic weather shed
separator shows a water repellent property in
contrast with the other materials [4].

EPM and EPDM weathershed experienced chalking
and crazing and sometimes from a deficiency of
holding at the intersection of two sequential shed
[13]. Such wonders were not seen in silicone elastic
protectors, distortion of the RTV silicone elastic
weathershed was seen all things being equal, along
with a decrease of its hardness.

Definite characteristic maturing research is
accounted by the members of high voltage
engineering, from the University of Technology
present at Chalmers, the polymeric separators isn't
just explored by post-mortem modern surface
examination methods [20 - 24] yet additionally by
on-line spillage current flow estimations [25 - 27].

The previously mentioned bunch arrived at some
significant decisions:
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e EPDM and silicone elastic have better
performance compared to glass as well as
porcelain,

e The maturing of silicone elastic material
protects the electrical properties of silicone
elastic cover by forming a low atomic
silicone layer on the surface of separator.

e The hydrophobicity of the EPDM separators
decreases with the passage of time.

e the contact angle for the RTV silicone
having a special elastomer covering was
lower than that deliberate on the RTV
silicone elastic lodging,

e the matured silicone elastic, spillage current
action is lower than EPDM of the same age.

e Decrease of the contact angle in silicone
elastic encasings and due to hydroxyl
presence surface harshness and surface
polarization occurs, that diminishes the
surface hydrophobicity.

e The increment of spillage current and of
surface polarization varies for different
polymers, showing the significance of the
manufacturing techniques, for the lodging
materials and while the by and by maturing
tests that we perform are not appropriate
because they tend to show that degradation
depends on their inorganic filler

LABORATORY AGING

The evaluated tests and a no of experiments with a
valuable experience were accounted for and
remarked in the past segment that proves the
ecological burdens along with electrical as well as
mechanical anxieties influence the conduct of
polymeric  outside protection. Methods of
distortions incorporate oxidation, hydrolytic assault,
dry-band arcing, tracking and erosions among
others. Various experiments have been made to
attempt to recreate genuine maturing conditions
regarding research facility and afterward to relate
the lab results to the assistance information. Since
research center testing is worried about both
exploring parts and materials, this problem is
figured out by presenting a brief survey in respective
fields.

COMPONENT TESTS

SURFACE TRACKING AND EROSION TESTING

This type of group test is performed not only check
the properties of material but also perform for
studying the properties of insulators. Various tests
are performed for sourghting out the seacoast
contamination and also mechanical contamination
[28]. In any case, no reasonable meaning of
mechanical contamination exists, and information
from outside testing drawn no significant contrast
among marine and modern contamination (like
waste of industries) exists when shapes and
enormous creep ages are to be chosen [2].
Generally, salt-mist tests are performed for
evaluation.

No test right up 'til today exists, which includes all
variables adding to the possible electrical distortion
of polymeric separators. Silicone elastic covers, for
instance, are delicate to high salinities and nonstop
testing. Techniques found to be fruitful in assessing
porcelain separators, are not effective with regards
to polymeric encasings. Also, the creator of a
maturing test should remember the actual idea of
polymers, their innovation and assembling
measures. Singular individuals from a similar
family (for example silicone elastic) may contrast
from one another, contingent upon their specific
handling boundaries.

MATERIAL TESTS

The low surface energy is the property of silicone
polymers, can keep a hydrophobic surface for longer
timeframes when different classes of polymers have
been contrasted, and hence they keep up leakage
flows to a safe level. For converting hydrophobic
surface of all the polymers, dry band arcing is
stressed for a long time, to change their surface into
a hydrophilic surface. At such critical times, it
adequate inorganic filler material is very significant,
for example, alumina trihydrate, to withstand the
warmth of dry band arcing without decay. If not, the
material will either follow or dissolve, bringing
about a potential disappointment of the protector.

In the event that the encasing surface is dry for a
couple of hours, the material is known to recuperate
all or the greater part of its underlying
hydrophobicity. The time needed for this inversion
is additionally material and detailing subordinate.
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FUTURE RESEARCH

It is clear that regardless of the extraordinary
advancement made in open air polymeric
separators, a lot of work has been required for better
understanding of their aging tests and installation
techniques. Until now there is no standard
mechanical testing, that exists at this point
considering dynamic burdens. Subsequently the
impact of Aeolian vibrations on the mechanical
strength of polymeric separators can't be
represented at this point. Despite the fact that there
is currently an inescapable arrangement among the
specialists with respect to the reasons for the "fragile
crack™, there are as yet mechanical disappointments
in assistance which can't be clarified by the
previously mentioned impact [18,19].

Inorganic filler is present in the polymer are not to
be taken under consideration during tests.
Additionally, leakage currents and surface
insulation properties depend upon the material used
for construction of these separators and also the
aging property is highly depending upon the
material properties and humidity level [35]. The
architects of new quickened tests ought to likewise
remember the quirks of new ages of materials,
where ceaseless testing brings about information,
which doesn't bear any connection to rehearse
[37,38].

Moreover, existing guidelines [17], thought to be
maturing tests, are right now examination
investigation since they are viewed as unadulterated
contamination tests rather [39]. A further
elaboration in regards to saltiness level decrease and
a blend of various saltiness levels or usage of short
recuperation stops is by all accounts required.

CONCLUSIONS

During manufacturing of polymeric separators
aging is the essential and worried phenomenon that
extensively effects the utility. Polymers are not
same as porcelain as well as glass and therefore
maturing tests are applied again and again until we
get better performance from previous ones. In the
research facility to get useful results in a minimum
time, by utilizing the improved trial stresses, for
example, “electric field and water conductivity”.
Although this decreases the test span, it regularly
prompts debasement modes that are unique in

relation to those accomplished in help. Since due to
high leakage current flow the surface of polymeric
separator is ruptured gradually due to erosions,
chemical reactions etc., Right now there is an
absence of government standardization tests taking
everything into account. Future work should focus
on the headway of proposition of government
standardization tests and furthermore at the
improvement of the state of art of open-air
polymeric protection.
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