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PFISTERER

OVERHEAD LINES

Innovative Solutions for Distribution and Transmission Lines




INTRODUCTION

Welcome to the World of Overhead Lines

Overhead Lines Product Range

FPFISTERER's Centre of Competence (CoC) for Overhead
Lines offers customised, comprehensive cormponent and
package solutions for low-, mediume and high-voltage
netwarks up to 1000 kY

The company has access to all the necessary resources
and expertise and can deliver awide range of high quality
components and packages for today's power supply sys
terns and those of the future. This range includes SILCOSIL®
composite insulators, complete insulator strings, fittings for
inzulator sets and vibration damping products including o
wibration recorders and warning spheres.

Customer Focus

FPFISTERER's engineering and sales departments are corre
mitted to providing the customers with an optimised product
and to meeting their requirements in a fast, reliable and
econamical way.

FFISTERER utilises cormprehensive engineering, production
planning and gualty assurance systems inorder to ensure
customer satisfaction. The flexibility of the development and
the manufacturing enables PFISTERER to meet any standards
or special custamer requirements.




INTRODUCTION

Dedicated to Quality and Continuity

Since itsfoundation in 1921, PFISTERER has been committed to innov ative
products, outstanding quality and excellent custarmer service.

FPFISTERER's excellence has been focused on continued growth in the supply
of high quality companents for overhead lines.

Product Innovation

FFISTERER has pioneered rmany innov stive solutions espe-  In 1975, PFISTERER started the developrment and manu-

cially for fransmission lines such as spacer dampers, corona facture of Silicone Rubber composite insulators. Since then,

free suspension clamps, heavy duty tension clamps, short avarnety of pracessing technologies have been perfected,

circuit and arc-proof fittings for insulator sets since 1521, which allow optimised insulator designs for suspension,
tensian, post and hollow core applications. These designs
have been successfully installed in 2 wide range of environ-
mental conditions since this time.

Competence

PFISTERER = engineering staff hav e experience and know-
ledge to ensure that PRISTERER's products meet and even
exceed the most difficult requirerments. The long-standing
know-how enables PFISTERER to assist the customersin
choosing the right product for any specific application. Active
participation in CIGRE and IEC Working Groups helps to
always be up-to-date with the [atest service experiences and
standards.




INSULATOR SETS

Insulator Sets for High Voltage Applications

: FPFISTERER has been producing fittings for over 50 years
,-\ and composite insulators for over 20 years, both for voltages
from 15 kv up to 1000 kY. This experience, gained over de-
cades in the design, production and application of complete
insulator sets, qualifies PFISTERER asa most competent
and reliable partner

PFISTERER's insulator sets are installed and in operation
on all continents and under extreme condtions from the
tropic zones and desert areaswith extremely high tempera-
turesto wery low temperatures at higher degrees of latitude.

20kl Dowhle Sesnension Set

{ PFISTERER is a most competent partner in providing
£} 2 optimized solutions also for cases of special application
"J, p reguirernents for insulator sets such as:

- —“’1‘" // ® light and cormpact designs

m extrernely high strength requirements
myery long spans

m eley ated conductor suspension paints
m special string configurations

m other special designs

F20N Dowhle Tersion Sei

Generally, PFISTERER basges its design of insulator sets an

: ___{_:2:33-“— the specific custamer specfication as well as on the relevant
':% ! |EC standards and most recent findings of the CIGRE Woarking
Groups. This includes considering the required insulation
\ \'\ level, the permissible corona and RIY (Radio Interferance
\ Yoltage) values, the required power arc rating and shart
\ circuit current capability, pollution classes and the mechanical

-\\ _ strength classes.

F20k ) Suspended Dowble Tersion Set



INSULATOR SETS

P PFISTERER developsinsulator setswith a high standard of
i engineering far various applications. The aim is to produce

¢ economical constructions which are easily assermbled and

/ which offer reliable long-term guality taking into consideration
the following parameters:

= reliable reproducible assemblies

® corrosion resistant components

= connection contact guality

m effective corona and arc protection

® | radio interference

mrmprovernent of voltage distribution along the insulators

= prevention of such discharges, which could cause
erosion oninsulators and on fittings

LR
|
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The quality and averall perfarmance of the insulator sets
are tested and proven by rmany and extensive tests in
FPFISTERER's own high woltage laboratary in Altdarf,
Switzerland ar invarious independent accredited labora-
tories in Europe.

¥ Therefore, PFISTERER insulator sets guarantee safe and
¢ reliable transmission systern aperation over decades.

F20N I drsulzted Crozsam

(i 5|




COMPOSITE INSULATORS

Com posite Insulaters for High Veltage Applications

FFISTERER started in 1975, the era of composite insulator
design and manufacture. Since then, Silicone Rubber has
been used as housing material. The first applications were
hialloewe zore insulators for cable terminations and current

transformers.

ML

\

123 k1l Cable Tera imation 245 &1 Current Transfoms e
instalied in 1975 o arutactured iw 1975 ﬁ

After the first positive service experiences with these appli-
cations, it was a logical step to use the composite insulator
concept with Silicone Rubber housing for line applications as
well. |t wasa Swiss railway project, resulting from the need
to eliminate the contamination-related outages by replacing
the original, ceramic insulatar designs. The first composite
insulators were installed in 1979 on the Swiss railway lines,

Catenary Instalation for the Swizs Railway instaled in 1979

With the increasing demand for composite insulators, this
technaology has been growing rapidly. A the same time, the
first service experience led to optimisation of the properties
ofthe Silicone Rubber. For these reasons, PFISTERER
decided to focus prirarily on HTWA Silicone Rubber technal-
ogy (HTY'= High Ternperature Yulcanising). Since the early
nineties, such insulators have been installed upto 550 kY
for applications in lines and systems.

An engineering milestone, which shows PFISTERER's
capabilities, was the design and manufacture of the world's
first 420 k4 line equipped with braced line post arrange-
ments using composite insulator technolagy in 19595

F20 &V Brgced Line Fost erecied in 15998
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TRANSMISSION CLASS

Since the year 2000, the HTY techrology has been extended
far bulk valume manufacturing of raitkway insulators for high
speed tracks worldwide.

High Speed Tackof KTE High Speed Track it the Swiss
Izl ay =iz toetsohbem fiame!

Wiith 30 vears' knowledge and experience in the design and
production of compasite insulatars using Silicone Rubber
techinology aswell as the corresponding feedback from
operational service, FFISTERER offers solutions far the
complete range of applications:

m suspension/tension insulatars up to 1000 kK
mine post insulators

m station post insulators

m system insulators

The voltage range of the composite insulatarsis from 1 5 kY
up to 1000 kY for AC and DC applications.

Sation Post Br 200 KK OC

The understanding of custormer requirements and long-term experience in the design and manufacture of Silicone Rubber
insulators makes PFISTERER the first choice partner for today's special challenges such as the new generation of braced
line post configuration for compact lines, 500 kM rated tension insulatars and high strength station posts.

DEWA's §205 1 Cow pact Line ATEL's 20 kI Lime with SO0 baf Fome Raing



FITTINGS AND CLAMPS

Hardware for Overhead Lines

FFISTERER has been ane of the world's [eading companies
inthe design and production of fitings for averhead lines since
1921, The developrment of fittings focuses on mechanical and
electrical ratings, proper interaction to conductors and insula-
tors, carrosion resistance and easy assembly.

Strieg Fittings

FPFISTERER's suspension clamps are designed based an
all the |atest knowledge from testing and from successful
service operation over many years. According to customer
requirements various types of clamps are available such as:

B frunnion type
B armour grip suspension type
m envelope type for enhanced corana reguirements

Suspension Clamo

For tension clamps, PFISTERER offers three different
systems, 1.e. compression dead-end clamps, bolted strain
clamps, and wedge-type tension clamps.

Of those three clamp systerns, PFISTERER has been .
prirarily using the hexagonal cormpression method and ’W
has been developing it to a high technical level since the ﬂ@'ﬂ""ﬂ ‘\\:\

mid-sixties. The compression clamps are made of high
guality aluminium alloy and used up to 1000 kM.

Clamps are available for alltypes of conductors.

Temsion Clam oz S




VIBRATION CONTROL

PFISTERER's spacer dampers are specifically designed and coordinated to pro-
vide damping against conductor motions caused by wind. In particular the spacer
darnpers control the levels of aeolian vibration and subspan oscillation within the
accepted safety imits, under all service conditions and for the expected life time
of the line. FFISTERER offers a complete range of spacer dampers for twa, three,
four and six bundles  with spacing ranges from 300 to 00 mm.

Triple Spacer Dam per

PFISTERER's range of stockbridge dampersis designed to dissipate energy fram
all types of conductars, shieldwires and OPGWY cables caused by wind-induced
mations. Many tests are needed to prove a successful damper design, which
includes corrasion resistance, darmping performance and fatigue behaviour. These
tests are necessarily supplemented by electrical tests in regard to corona and RIY
and are perfarmed in PFISTERER's own laboratories.

Stoohbndge Das osr

Az the ultimate means of checking damping systems or to inv estigate the cause
of conductor damages, PFISTERER offersvibration recorders. These can be
used to easily measure vibrations on lines in operation. Moreover, the component
of wind velocity acting perpendicularly to the line and the ambient termperature can
be recorded. The conductar vibration data can be recorded and converted. By
autonomous, long-term and direct measurements, an assessment of all critical line
sections can be made.

Vibraion Recomer

PFISTERER's wearning sphere has a diameter of B00 mm and is especially manu-
factured to avoid the loss of colour and LN degradation by using a special matenal
and painting technology. Optirmisations have been applied to eliminate clamp
loosening and audible noise due tovibration. Installation costs can be reduced
thanks to its simple installation. The sphere is available invarious colours and
for several conductor diameters.

Waming Sphem




COMPOSITE INSULATORS - DISTRIBUTION CLASS

Composite Insulators for Medium Yoltage Applications

FPFISTERER has a comprehensive programme for distribution class insulations. It is warth mentioning that the materials and
design tules, which have been successfully proven and used for the transmission level for decades, are also applied for the

distribution class level.

Leongrod Insulators

-'.‘}
fi}f %
é“}}f ‘ Afull range of high quality silicone longrod insulators from
n
_,

1.5k to 145 kB for worldwide markets is provided.

Line Post Insulators

These insulators pravide a technically superior replacement
for the traditional ceramic type post insulator, used at the low
to medium distribution voltage range from 1.5 kYta 145 k3

Guy Strain Insulators

Awide range of guy strain insulators for the purposes of
quy wire insulation on distribution line networks is part of
the standard programme.

Cutout Fuse Holders

The cutouts provide protection to power lines and various
devices on those lines such as transformers and capacitor
banks. The range of cutouts is for 12 14, 24 K and 36 K

Waood Aole with Swspersior amd
Tenzion fnswishors and Cudouts
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ENGINEERING AND TESTING

PFISTERER - The Scientific Parther for Overhead Line Topics

PFISTERER runs its own laboratories for high voltage testing, vibration damper testing, conductor self-damping testing and
material investigations. In these laborataries, design, type and sample testing are carried out in accordance with the appro-
priate standards and inthe presence of inspectors if reguired.

The laboratory resources are in charge of research and
development aswell as routine guality testing. This ensures
that the products are in a leading position worldwide in terms
of service performance and product consistency, even for
bulk valume supplies.

= andadFERNETITY ) 08

FPRISTERER' s High altage Laboratory in Altdor, Switzedand

ﬁ y - The laboratory infrastructure camprises:

mAC test equiprment, dry and wet up to 1000 kY

mimpulse voltage generator up to 1600 kY

m salt fog charmber

m partial discharge measurement

mcombined material tester for tracking /erosion and
hydrophobicity

m devices for damper and conductor testing

Test Set-Up for Daw per feshing Iaterizl Testng

The use of latest FEM simulation programmes ensures the safe and reliable design of new components to meet stringent
custormer requirerments,

BT 1 Flaruiiny winwiens

A prograrmme for perfarming vibration studies enables the
conductor wibrations for different damping configurations

to be accurately calculated. As a result, the right type of st
dampers and their exact postion can be evaluated in order | /\ |

to achieve the required damping characteristic, even inthe Undamped
planning stage of a transmission line.

Aditionally, PFISTERER has developed its own programme o0

: : : Sefetylimit
to simulate insulator set performance during load transfer PR o r g SR W WCESH KA RVROER [ECHRPH RO FRPL e AN (eI S
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