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SEFAG HIGH VOLTAGE HARDWARE

COMMITTED TO EXCELLENCE

Since the founding, SEFAG has emphasised excellence in its innovative
products, quality and customer care. SEFAG's commitment to excellence has
beenfocused to continued growth in the supply of high quality ine and
substation hardware for the electric utility industry. Because of flexibility in
development and manufacturing, SEFAG is able to meet any standard or
special requirement of customers.

Suspension Tower 420 kY / 132 kY
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CUSTOMER FOCUS

SEFAG’s Sales and Engineering Departments are committed to serve cus-
tomers with the best product to meet their requirements: fast, reliable and
economic. SEFAG utilises comprehensive scheduling, product availability and
quality assurance systems to ensure customer satisfaction.

ENGINEERING COMPETENCE

SEFAG’s engineering staff have experien-
ce and knowledge to ensure that SEFAG’s
products meet and surpass even the most
difficult requirements. The know-how at
hand may serve to consult our customers,
which particular product should be selec-
ted. The development inthe past decades
was focused on optimised construction,
easy assembly, high efficiency, and

Field Calculation Program reliable long-term performance.

PRODUCT INNOVATION

SEFAG and the PFISTERER GROUP have
pioneered many innovative solutions for
transmission and distribution lines and
substation applications. This includes
spacer dampers, corona-free suspension
clamps, heavy-duty tension clamps for nver
crossings, high current carrying clamps,
short-circuit and arc-proof insulator
strings, as well as many innovative features
which simplify handling during erection and
maintenance of the products.

TOTAL QUALITY

SEFAG and the PFISTERER GROUP are proud
of the reputation for Quality that they have
received by the customers. The [S0 9001 i
certified Quality Assurance Program along ) (' ,
with inhouse Testand Development Facili- g i r Ll 4
ties make sure that the highest quality : ' e =
levels will be met all the time. 420 k¥ Compact Line
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COMPANY BACKGROUND

SEFAG and the PFISTERER GROUP have been producing hardware for over-
head lines and substations for more than five decades. Today, the hardware
1s designed for rated voltages ranging from 6 kY to 765 kV. The Hardware is
suitable for all types of insulators, such as disc or longrod type made of por-
celain or glass as well as composite insulators made of polymeric matenal.

In recent years, SEFAG has exported hardware to all parts of the world. More
than 3000 km of EHV lines and 15000 km of HY lines are equipped with SEFAG
hardware, including important projects like River Crossings.

For more than 50 years, the PFISTERER GROUP has been pursuing applied
hasic studies inits own laboratories. So far, the PFISTERER GROUP has been
the only manufacturer who has developed its fittings, particularly those
limiting aeolian vibrations, on a real spanwith natural wind excitation over a
penod of more than 10 years.

In collaboration with universities as well as with independent institutes, de-
velopment tests and varnious demanding type tests have been performed.

Mechanical and electrical routine tests are performed internally. SEFAG

engineers and technical consultants have long expenence in development,

testwork, and as members in national and international committees. With this

experience SEFAG can find solutions for the customers even to difficult

prohlems in the hield of Hardware for Lines and Substations.

Suspension Tower 420 kY / 132 kY
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REQUIREMENTS FOR HIGH VOLTAGE LINE HARDWARE

With today’ s highly developed state of engineering regarding transmission line
design, the following properties are essential for clamps and fittings:

. Long-term corrosion resistance
¢  Mechanical requirements as specified for in-situ conditions
¢  Hectrical requirements, like

- Control of Corona/ RIV and Electrical Field Distribution

- Protection against Power Arcs

- Short-Circuit Current Performance

- Dimensioning of the Arc Gap of the Protection Device

Test of Corona Inception Voltage - Identification of Corona Spots
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Line hardware or fittings for insulator strings are subjected to mechanical
and electrical as well as enviromental stresses and have to be designed for
the application to meet specific rules and/or common standards.

High Quality Fittings

Long-term Corrosion Resistance

The hardware of overhead lines is continuously exposed to atmospheric con-
ditions. Depending on the local severity, high humidity, chemical stress by
electrolyte, and erosion by wind-induced abrasion can occur either individ-
ually or simultanecusly. All ferrous hardware parts, except those made of
appropriate stainless steel have to be protected by galvanising. Hot dip galva-
nising 1s commaonly utilised forthis process. Quality of galvanising is described
inIntermational Standards such as EN IS0 1461 or ASTM A-153. For extreme
environmental conditions, the thickness of the galvanised protection layer
must be increased to the requirements of customers specifications.

In the design stage, SEFAG takes into consideration the corrosion resistance
required. The steel hardware may be supplied in accordance to any Standard
or client's specification.
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Meachanical Requirements

The mechanical requirements for insulator strings are in most cases deter-
mined by the specification of the power utilities. The guaranteed mechanical or
nominal strength of insulator sets is defined as the minimum breaking
strength, which is determined by the maximum working load times a safety
factor. A typical safety factoris 3.12 as per EN b0341. SEFAG designs the
insulator strings according to the individual requirement of every power

utility.

SEFAG performs the mechanical type-, routine- and sample tests in own
laboratones according to the most common international Standards lke
|EC 61284 and BS 3288. Test tools are calibrated by certification bodies in
the required periods.

Longrod Insulator String
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Hectrical Requirements

In order to quarantee a reliable and safe operation of a transmission line the
following electrical requirements have to be fulfilled:

- avoid corona discharges and audible noise

- control of the electrical field

- protect the insulators against the thermal effect of a power arc

- dimension the fittings for the rated short circuit current

- coordinate correctly the arc gap

Control of Corona / Radio Interference Voltage and Electrical Field Distribution

With the experience of many years inthe developing, testing and production
of fittings for overhead lines, SEFAG has developed specially designed fittings
and components to avoid corona discharges and radio interference by field
control. Such fittings and components are:

*  coronafree
suspension clamps Split pin bent

) ) into the groove
. corona shield rings

¢ arc protection devices / f
with combined corona fN
protection <)

¢ round shaped bolt
heads and specially

: Round shaped Grooved nut
formed nuts with a bolt head
groove inorder to
accommodate the
sharp edge of the
split pin Corona-Safe Bolt Set with Security Split Pin

According to CIGRE Recommendations voltages below 225 kY might not
require corona devices, butlocal conditions such as rate and sequence of
precipitation, pollution level or altitude of the insulator installation have to be
considered. Corona devices are generally not designed to be stressed by
power arcs. Depending on the power arc energy, corona nngs may suffer
from surface degradation or their mechanical strength may be compromised.
For these applications, arcing devices with combined corona and powet arc
control are more suitable.
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Protection against Power Arcs

Arcing devices shall protect the insulators, the insulator assembly and the
conductor from damage caused by power arcs.

This requirementis met when the arc rootis driven by magnetic forces and
thermal movement of the arc to the final burning pointin a short time. This
final burning point is designed to withstand the thermal effect of the power
arc root and to keep a distance between arc and insulator to prevent heat
damages to the insulator. The burning point must be designed to remainin
function despite the inevitahle loss of matenal by the power arc. Thus the
function of the arcing devices will not be compromised by several powerarc
events.

The design and the dimensions of SEFAG's arcing accessories are adapted to
the type of insulator and to the specified thermal and mechanical stresses to
be considered.

g The Standard |EC 61467 determines the rules for AC power arc tests on
insulator string and serves as basis for the design.

Corona Shield and Arc Protection Ring




















































