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The primary function of insulators is to insulate live parts from
each other and from earthed parts in high voltage installations
and equipments and also to fasten the conductors safely to the
structure or given support to the live parts. For the accomp]1shmenp
of this task the insulator is considered to be imperative as 1t
enables energy to be transmitted safely. To serve this purpose
and to provide maximum safety we have designed and developed Long-
rod insulators for transmission lines.

while designing longrod insulators we see to it that the length
of the shortest puncture path through solid insulating material
is more than half the length of the shortest flashover path through
air outside the insulators, and thus this type of insulators is
a puncture proof one.

The Jlongrod insulators consist of either a single piece solid
core construction with metal fitting only at the top and bottom
for 33kV, 66kV, 110kV, 132kV system or 2 pieces and 3 pieces con-
struction for 220kV and 420kV system respectively.

By extensive research 1t 1is found that the accessibility of wind
and rain is a crucial factor for self cleaning process. This quality
is achieved by omitting intermediate metal fittings. This omission
also helps to get a superior design of the creepage path within
the specified length by increasing the number of sheds and without
changing the overall shed diameter of the insulator. By this more
creepage distance is obtained without affecting the self cleaning
process and the anti pollutionperformance is also improved..

It is to be noted that the profile of shed also enhances anti-
pollution performance.

A1l values specified in I[£C-815 guide for the selection of polluted

condition and the following parameters are met out by innovative
design.

1. Minimum distance between adjacent sheds of same diameter

~Is important 1in rainfall conditions to avoid bridging
- between two successive sheds.

2. The ratio betwgen spacing and overhang describes the 1imi-
tation on providing arbitrarily too high a leakage distance
by either over dimensioning shed over hang or by unjustifiably

increasing the number of sheds. This ratio is very important
for self cleaning purpose.

3. The ratio between the creepage distance and clearance dis-
tance is important in order to avoid local short circuiting.

4, Inclination of

) sheds 1is important for self cleaning pro-
perties.

5. Designing of insulators having different profiles suitable
for the specified pollution severity.
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6. Parameters given above characterise local parts of a profile,
but it is still necessary to characterise the entire insu-
lator by the creepage factor and profile factor.

No creep flashover can occur due to the suitable electric field
distribution on their surface and due to the omission of inter-
mediate metal fitting. So superior flashover performance, less
radio and television interference and no cascade flashover are
assured by our design. |

Required lighting impulse withstand voltage, power frequency with-
stand voltage and switching impulse withstand voltage are guaranteed
exclusively by our design. For all new designs a type test is
carried out on insulators taken from the pilot batch. This will
show that properly manufactured insulators of this design can
satisfy the required technical specifications.

Longrod insulators with solid core construction of high tensile
strength are capable of withstanding all mechanical service loads
which are applied to it, often under the same climatic conditions
and for several decades, providing the safety factor demanded
for high voltage installations. Thus the electrical benefits of
insulator are completely utilised.

While designing it is taken into account that proper material
is selected (which can provide the essential properties to the
object being made) and suitable geometric shape and size which
is allowed by the material is given, so that the object can function
under the conditions of service. Alumina enriched porcelain proves

to be the best material in manufacturing longrod insulator needing
high mechanical strength.

Since longrod insulators are designed with 2.5 times factor of
safety there is no question of any accident. The object of routine
test is to identify any defective parts and eliminate them. The
test load is usually substantially above the service load. Longrod

insulators are tested dt 60% to 80% of the guaranteed load which
is twice the service load.

Insulator must be free from voids, cracks and inclusions. This
aspect is checked by ultrasonic method. Longrod Insulators are
subjected to 100% ultrasonic routine test.

Properly designed cemented joints, metal caps and material chosen
for metal caps are of crucial importance for mechanical strength.
Here the insulators have smooth conical ends with suitably designed
caps which ensure adequate compressive forces on cement when insu-
lators are subjected under tensile load. Malleable cast iron,
grade BM-340 of 15-2108 is used in manufacturing the caps.

There are two types of caps fitted on longrod insulators namely
socket and clevis caps. The dimensions of socket portion, security
clip and twin ball pin are designed in accordance with I5-2486
and I1EC 120 and 372 and that of the clevis caps are designed in
accordance with DIN-48006 and IEC 471 and IS 2486. The interchan-
geability in accordance with Indian and International Standards
is thus provided.
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Though the principle of longrod insulators allow extensive scope
for design, they are designed, developed and tested in accordance
with 1EC-433, DIN-48006, IEC-383, IS 731 & IEC-571 1in general.
We usually assit our customers 1in selecting the most suitable
type of insulators so that improved operational performance and
innovation in design are possible. |

With customers operational requirements of line we are able to
make the most suitable proposals for Indian climatic conditions.
Thus disc insulator string of different ratings can now be replaced
by such -design.

The long rod insulators can easily bDe used on towers designed
for disc insulators. Transmission engineers have Jjust to replace
longrod insulators string by removing disc insulators string.

The number of insulators generally to be used is given 1in table
No.l.

The length of Longrod Insulator can be varied to match with over-
all length of equivalent number of disc insulator string and also

the creepage distance more than the disc insulators string can
be achieved.

Generally, when Long Rod insulators string is used a minor change
in hardware on line side is required. In place of MCI socket eye
clevis a forged ball eye or clevis is to bDe used, keeping all
other components same (Refer Fig.l). If transmission engineers
wish to use the same hardwares as that of disc insulators string,

one twin ball link will be added as shown in Fig.2 and same hard-
wares can be used.

Although the arcing horn designed for disc insulator string can
be used. Yet to get the best advantage of longrod insulator string
it is desirable to change the arcing horns.

Different types of arcing horns for disc insulators string and
longrod insulators string are shown in various figures (Fig.5-10).

In longrod insulator we can have added advantages when multiple
longrod insulators are used Dy providing protective fittings at
the intermediate joint as shown in Fig.1ll. These protective fittings
will protect the string from power arc and will further 1improve
the system reliability.

The special advantages of longrod insulators are :

1. " It can be used as normal Suspension & Tension Strings on
the existing towers. -

2. It can be used as 'V' string. 'V' strings with narrow angles
can be used in the case of Long Rod Insulators.




It can be used as 'T' string.

The technical development of longrod insulators and wide
scope of design, in particular the fabrication of longrod
insulators of considerable length and high mechanical failure
resistance has opened up the possibility of designing tower
cross arm of insulator material and attach conductors to
the insulated cross arm.




Dfferent Hardware arrangements
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FIG. 1

BALL EYE SOCKET EYE &
F16. 3 TWIN BALL PIN
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FIG. 5

Tower side
for string
of long rod

arcing horn
consisting
insulators.

FIG.
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Intermediate

for string

of multiple
insulators.

arcing horn
consisting
long - rod
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FIG. 6

Intermediate arcing horn
for string consisting
of multiple 1long-rod
insulators.

FIG.9

Arcing horn for
66KV, 110KV &
132KV string
consisting of
Disc Insulators.
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F1G.7

Line side arcing horn
for string consisting
of long rod insula-
tors.

F1G. 10 1
Arcing horn for
220KV String con-

sisting of Disc
Insulators.




