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Transmission Line Surge Arresters

Numerous technical publications have stated that lightning is responsible for
approximately 65% of all of the non-scheduled outages occurring on transmission
lines, thus creating many issues for power supply utilities.

Power supply utilities themselves have verified the load losses due to voltage sags
on their systems from transitory outages caused by lightning activity and in some
regions they have found serious permanent damage caused to the system itself due
to these transitory disturbances occurring on important lines.

The effect of these transitory disturbances on transmission lines can also be more
critical in areas with high ground resistivity when associated with high lightning
activity.

Most non-scheduled outages are transitory in nature, with a fault time shorter than 1
minute, in many cases this is still deemed, by power supply utilities and their
customers, to be unacceptable. This loss of supply is critical for all modern industries
now so reliant on sophisticated electronic equipment and especially production
processes sensitive to momentary disturbances on the system.

In order to reduce the number of non-scheduled outages in electrical systems,
power companies and industrial consumers have been studying and promoting
improvements to transmission lines thereby increasing their reliability.

There are different methods to improve transmission line performance due to
lightning:

a) Increase the dry arcing distance from the insulators strings.
b) Install shield wires on lines without shield wires.
c) Improve the shield wire performance.

d) Improve the grounding system performance of surges by improving the
tower footing resistance.

e) Installation of transmission line arresters to counteract the effects of
lightning or switching activity.

Cases have shown transmission line surge arresters, electrically connected in parallel
with the insulator string, have been considered as an effective method to improve
transmission line performance especially when associated with improvements to the
grounding system and usually presents the best benefit versus cost relationship in
reducing flashovers of the insulator string due to excessive voltages.

Utility

« Utilities are required by demand to increase availability and reliability of
transmission systems. Therefore eliminating operational high cost outages and
mandatory penalties is high on the agenda.

Benefits of Bowthorpe EMP transmission line surge arrester
installations

» Minimising circuit breaker operation with possible system outage resulting
from back flashover on the transmission line

* Lightning overvoltages are absorbed over the length of the line reducing the
severity of surge at the substation

* Transmission systems can be operated even where sub-soil gives poor tower
footing resistance

* Eliminating interrupted power supply for sensitive industrial processes

* Installing transmission line surge arresters on a standard 3 phase voltage
system along the line, at calculated intervals, allows for optimum performance
of the TLA transmission line surge arrester, to give an increased system line
voltage. Therefore eliminating the need to increase the standard insulation
level required on conventional system upgrade (Typically requires a full system
study).
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TE Connectivity

Transmission Line Surge Arresters

Generic technical data

TLPAA - TLPCA

System Voltage Up to U, kV 245 300 550
System Voltage U, kV 220 275 500
Rated discharge current kA 10 10 10

High current impulse (4/10 us) kA 100 100 100
Classification 2 2 3

Energy Capability at Ur kd/kV 41 6.4 7.8
Short circuit rating KA 40 65 65
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Qualification testing:

Decades of arrester and materials design and development experience has been
combined to create the cage design surge arrester series. The basic construction
comprises ZnO varistors assembled within an open cage design. The following
|IEC60099-4 design type tests have been carried out on the polymeric surge

arresters.

 Insulation withstand tests on the arrester housing

* Residual voltage test

* Long duration current impulse withstand test

* Operating duty tests
* Short-circuit tests

 Internal partial discharge test

* Bending moment test (cantilever)

* Moisture ingress test
* Weather ageing test.

* Power frequency voltage versus time characteristics on the arrester

* Tracking and erosion
* UV testing
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Transmission Line Surge Arresters

Electrical performance

Maximum
System
Voltage
V]

Rated
Voltage

U

r

Line
Discharge
Class

Long
Duration
Current
2000 s

Nominal
Discharge
Current
(8/20 )

Rated
Short
Circuit
Current

Energy
Capability
at Ur

acc. to IEC

Arrester
Type

60099-4

(kA) (kJ/kV)

kV) (kV) (A) (kA)

24

36

725

123

145

170

245

300

400

500
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TE Connectivity

Transmission Line Surge Arresters

Electrical Characteristics

System Rated Continuous

Voltage Voltage operating
voltage

U, v, U,

kv kv kv

tested with current wave

Switching surge

Lightning Current

Steep
Current
(1/20 ps)

24

* TOV curves are given in technical data sheets for selected surge arrester (on request)

Surge arresters with other characteristics are available on request
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(8/20 ps)
5 kA 10 kA
kv kv

10 kA
kv
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TE Connectivity Transmission Line Surge Arresters

Mechanical Characteristics

Temporary Creepage Disconnect Strain relief Drawing
Overvoltage length drawing system drawing Reference
capability reference reference

for 1sec*
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TE Connectivity

Transmission Line Surge Arresters

Electrical Characteristics

tested with current wave

Switching surge

Lightning Current

Steep
Current
(1/20 ps)

System Rated Continuous

Voltage Voltage operating
voltage

u, v, U,

kv kv kv

123

145

170

245

* TOV curves are given in technical data sheets for selected surge arrester (on request)

Surge arresters with other characteristics are available on request
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(8/20 ps)
5 kA 10 kA
kv kv

10 kA
kv
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TE Connectivity

Transmission Line Surge Arresters

Mechanical Characteristics

Temporary Creepage Overall Disconnect Strain relief Weight Drawing Product
Overvoltage length length drawing system drawing Reference code
capability reference reference

for 1sec*

TC

kv mm mm E1l E2 Kg
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TE Connectivity Transmission Line Surge Arresters

Electrical Characteristics

System Rated Continuous Line Max. U, tested with current wave Steep
Voltage Voltage  operating Discharge Current
voltage Class Switching surge Lightning Current (1/20 ps)
U, v, U, (30/60 ps) (8/20 ps)
125 A 250 A 500 A 1000 A 2000 A 5kA 10 kA 20 kA 40 kA 10 kA
kv kv kv kv kv kv kv kv kv kv kv kv kv

300

* TOV curves are given in technical data sheets for selected surge arrester (on request)

Surge arresters with other characteristics are available on request
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TE Connectivity

Transmission Line Surge Arresters

Mechanical Characteristics

Temporary Creepage Overall Disconnect Strain relief Weight Drawing Product
Overvoltage length height drawing system drawing Reference code
capability for reference reference

1sec”

TC

kv mm mm E1 E2 Kg
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TE Connectivity

Transmission Line Surge Arresters

Line configuration

Earthing configuration

TLPCA disconnect - E1

<<—TLA surge arrester

‘/4/ ./Disconnect device
N\

Earth connection
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ki
<~ Galvanised Aluminium
steel clamp line clamp
straps & 5 1
fixings
~<—Galvanised
steel line <—M12
palm : connection for
<—M20 x 55 _[_l_ shorting
Min. full braid / cable
thread
Clamp Drawing Conductor “U” Bolt
Reference
Range Dia. Torque
L1 No clamp
L2 9.5 -19 mm 45 Nm
L3 18 - 30 mm 45 Nm
BOW-30-014
L4 30 -45 mm 75 Nm
L5 45 - 65 mm 75 Nm

Suspension
clamp
assembly

Copper
shorting
braid / cable

TLA surge
arrester

TLPCA strain relief system - E2
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TLA surge arrester

Disconnect device

Earth connection

Strain relief shackle
and swivel joint

Strain relief wire
connection
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Transmission Line Surge Arresters

Tower installation configuration
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The number of the surge arresters installed on the tower depends on the
tower geometry and configuration as well as the earthing impedance
behaviour.

For towers with a horizontal conductor configuration, normal practice is
to install a surge arrester on both of the two outside phase conductors.

For towers with a vertical conductor configuration, the resultant transient
voltage across the insulators string sets is usually higher at the bottom
phase, which presents a lower distance to the soil and lowest coupling
with the shield wire. Therefore, transmission lines with a vertical
configuration and low tower footing impedance, only one surge arrester
is necessary to install on the bottom phase. For higher impedances it
may be necessary to install two or three surge arresters subject to the
line analysis.

A direct lightning strike to the transmission line without a shield wire will
cause discharge current i(t) to divide into two current waves travelling in
both directions along the line with magnitude of i(t) /2 (itis valid
when we consider the impedance of the discharge channel as infinite).
This current therefore produces a voltage wave v (t) in both directions
which considering as a first approach that the transmission line is without
losses and distortions, results in a voltage along the line can be
estimated by:

V(t)y=2Z,.i(t) /2
(Where Z is the surge impedance)

For lines with shield wires, the voltages on the top of the tower will be
significantly lower and will depend on the lightning striking point, the
tower impedance and mainly of the earthing transient behaviour.

We are able to carry out a computational study to set where transmission
line surge arresters are to be installed for optimum line performance.

A data sheet is available to collate line information.
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TE Connectivity Transmission Line Surge Arresters

Surge arrester attributes

Sealing:

All arrester cores are encapsulated in silicone insulating housing which is a permanent
chemical bond between the arrester core and the silicone housing. This design
prevents moisture from entering during severe thermal fluctuations due to normal

- climatic and energy absorption events.
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Polymer housing:

Hydrophobic silicone insulating material is used for all Bowthorpe EMP transmission
line surge arrester housings. The housing material has a proven performance in long
term TERT and UV ageing tests and a proven resistance to flammability.

Integrated design:

The design is void and gap free ensuring peak performance under the harshest
conditions. The arresters' void-free construction eliminates

moisture vapor transmission.
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Ground lead disconnect GLD:
Our ground lead disconnect, (GLD) is designed to operate in the event of an arrester
failure, removing the earth connection and fault from the line.

Safe mode of failure:
Our high energy surge arresters are tested in accordance IEC 60099-4.
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While TE Connectivity (TE) has made every reasonable effort to ensure the accuracy of the information in this catalogue, TE does not guarantee that it is error-free, nor does TE make any
other representation, warranty or guarantee that the information is accurate, correct, reliable or current. TE reserves the right to make any adjustments to the information contained herein
at any time without notice. TE expressly disclaims all implied warranties regarding the information contained herein, including, but not limited to, any implied warranties of merchantability
or fitness for a particular purpose. The dimensions in this catalogue are for reference purposes only and are subject to change without notice. Specifications are subject to change without
notice. Consult TE for the latest dimensions and design specifications. Bowthorpe EMP, TE Connectivity and the TE connectivity (logo) are trademarks. Other products or company names
mentioned herein may be trademarks of their respective owners.

TE Energy - innovative and economical solutions for the electrical power industry: cable accessories, connectors & fittings,
insulators & insulation, surge arresters, switching equipment, street lighting, power measurement and control.

Tyco Electronics UK Ltd

a TE Connectivity Ltd. Company
TE Energy

Stevenson Road, Brighton,

East Sussex, England BN2 ODF
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