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HIGH VOLTAGE SYSTEMS

System Solutions and Innovation

Prysmian is the world leader in the energy cable
systems market thanks to its innovative technological
approach and to its capability in maintaining cost
leadership, together with a strong commitment to Research
and Development. Extensive research has been conducted by
Prysmian to provide solutions, which fully meet customers’
requirements, with a strong focus on the development of
competitive and reliable underground systems.

Prysmian dominates the technology scenario in all phases of
power circuits development: engineering, design, production,
installation and maintenance, a turnkey approach, that
covers the asset’s entire lifetime and provides customers
with the benefits of a lower total cost of ownership of the
system.
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Major Utilities are currently installing Prysmian power
transmission solutions and exploiting their benefits.

™ IS
> AIR BAG™ Cable System Se
stopper 2 g
Prysmian has patented an innovative polymeric mechanical 25
protection system for cables, which, with accessories and =

installation aspects, has been developed into a full system
approach.

The totally polymeric protection employed in the Air Bag™
cables absorbs impacts and reduces the risk of permanent
deformations and damage, thus protecting the sensitive
underlying cable layers.

Air Bag™ cable designs generally have reduced weights and
dimensions, which provide for significant economic
advantages in terms of total system cost, allowing easier
handling and longer delivery lengths, with a subsequent
reduced need for cable joints.

> Real Time Monitoring Systems (RTMS)

Performance management systems are a key part of the full
system approach offered by Prysmian, which enable the
acquiring of the maximum knowledge and optimised use of
installed cable systems. RTMS allow real time management of
cable systems with the monitoring of the circuit and its
environment, which after necessary data processing, enables
the status and predicted behaviour of the circuit to be
determined. There are four base modules:

RTTR, for measuring and evaluation of circuit conditions in
real time with indication on optimisation of cable loading.
Fault Location for the localisation of faults’ position using either
temperature increase (RTTR) or Water Penetration Monitoring.
Circuit Diagnostics for monitoring of various circuit
parameters such as partial discharges or TanDelta variation,
valuable for optimisation of system use.

RTMM, for monitoring and evaluating mechanical stresses
for prediction of cable fatigue life.
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> Dry Design Terminations

The most recent technological innovation developed by
Prysmian for HV outdoor terminations is a new type of filling
medium that replaces the traditional silicon fluid.

The new patented medium is a special environmentally
friendly silicone-based compound that becomes partially
“solid” - but still *flexible” - within a short time after the filling
of the termination. The compound proves to be leak-proof,
does not require maintenance nor fluid monitoring and remains
sufficiently elastic to withstand even the highest difference
in temperature, thus guaranteeing its full reliability.

> Speed line joints

As part of its continuous commitment to innovation Prysmian
has developed a new generation of HV joints following the "MV
joints” approach, with both industrial and jointing operations
simplified.

The new cold-shrink design "Speed” joints, available for 60 kV
and 110 kV voltage classes, are delivered to the final customers
with the rubber mouldings already expanded (in the factory)
over the carrier tubes. This guarantees the full reliability of
the product, plus several extra advantages, most of all an
easier and faster installation as no specific tool is required
for the installation.

> Installation Techniques

One of the key advantages of the Air Bag™ Cable System is
related to installation: Air Bag™ cables can be laid in
compact trenches with no special backfill requirements or
alternatively directly with micro-tunnelling or fully
mechanised laying techniques, all of which allows a quicker,
easier and more cost effective installation.

> Zero Electro Magnetic (Zem) Shielding

Prysmian can provide support on the requirements on the
management of electromagnetic fields with proprietary
shielding solutions, which reduce levels to values very close
to Zero.
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About us Global

Solutions Provider

Prysmian Cables & Systems is a world-class The energy market has been changing dramatically,
multinational company. Founded in 1872 as "Ditta in recent years, as a result of deregulation
Pirelli & C.”, it has achieved a leading position for and privatisation. To face the challenge of
more than a century of operations in its two key competition, energy transmission and distribution
international markets - “Energy Cables & Systems” operators are driven towards an optimum
and “Telecom Cables & Systems”. use of their existing resources and new
investments.
Prysmian Cables and Systems is the world’s largest
manufacturer of power and telecommunications To support its customers, Prysmian has evolved
cables, with 52 manufacturing facilities in 21 countries over the years from the traditional role of cable
in five continents and a market share in excess of 10%. manufacturer to that of a Global Solution
Provider. Prysmian focuses on a total system
Prysmian Energy Cables and Systems is a global approach, to give its customers the lowest cost
solutions provider, offering a wide range of of ownership of their new and installed cable
integrated solutions, such as cable systems, networks.
system design and engineering, project management,
installation and post-sale services. This “Total System” approach is, at all voltages,
the ultimate solution to provide power utilities
Prysmian Energy Cables and Systems concentrates with real advantages in terms of asset optimisation.
on continuous product innovation and on achieving Besides an increasing activity on product
a competitive edge by focusing on research and innovation to lower investment costs, Prysmian is
development. This is done through Prysmian’s own developing additional pre and post sales services
R&D centres and by co-operating with universities, for its customers — e.g. network services, enhanced
scientific institutions and above all, our customers. logistics, engineering studies — to optimise asset
Prysmian’s world-wide organisation makes and management and give the best possible
delivers advanced technological solutions to exploitation of transmission and distribution
customers anywhere in the world. networks.

CABLES & SYSTEMS
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Product Range

High Voltage cable systems form an integral part of electricity
transmission and distribution networks throughout the world.
Such systems, which have been traditionally installed in built-up
areas in places with restricted space or in regions of natural
beauty or ecological value where the use of overhead lines is

not appropriate, are today becoming more widely adopted.
Prysmian, with its long and highly experienced history,
continues to maintain and provide the complete range
of products and services required for all fluid-filled and
extruded High Voltage cable systems.

> Extruded Cable Systems

Prysmian produces extruded cables with either XLPE or EPR
insulation material, using design and process technologies, which
ensure continued service reliability and long term performance.
Such cables can operate at elevated temperatures and under
considerable electrical stress. Internationally, extruded cable
systems operate up to U, 525 kV. Extruded cables are usually
lighter and easier to handle and extruded cable systems are
generally designed to be maintenance-free. Dependent on the
system requirements, these features present significant
benefits in terms of total installed system cost.

Prysmian also offers a wide range of accessories for extruded
cable systems, which ensures a consistent technological
approach to the complete cable system. The range includes:
e QOutdoor terminations with porcelain or composite insulators
SF6 and oil immersed cable terminations (both dry and wet
designs)

Pre-moulded joints suitable for all installation environments
and all cable designs

CLICK-FIT® joints for factory-prepared cable heads and
asymmetrical jointing

Link boxes

Further installation materials (cable cleats, earthing leads, etc.)
Transition joints for interfacing extruded cable systems
with both fluid filled and gas pressure systems

Prysmian also provides innovative cable solutions, for example
the Air Bag™ Cable System, which optimise all stages of the
system design, installation and services and provide
considerable potential for reducing the overall system cost.

> Cable Design Main Features

Conductor Cross Section: up to 4000 mm’*
Copper: stranded, Milliken
Aluminium: stranded, solid, Millike
Insulation XLPe SuperClean (dry curing and cooling) or EPR

VCV (vertical line)
CCV (catenary line)
MDVC (horizontal line)

Insulation technology

Metallic Screen/Sheath  Extruded (corrugated aluminium or lead alloy)
Laminate (copper, glued or welded aluminium)

Composite (copper wires + laminate/extruded)

Oversheath MDPe, HDPe, PVC, LSOH

OUTDOOR TERMINATIONS

INDOOR TERMINATIONS

PRE-MOULDED JOINTS

TRANSITION JOINTS
CLICK-FIT®JOINTS

> Turnkey Projects and System Management Se

The energy market has changed dramatically over the last years as a consequence of deregulation,
privatisation and unbundling of generation and transmission. The new network owners mainly
focus on the cost-effectiveness of their assets. This applies to new network investments but,
certainly, also includes the optimisation of usage of the existing underground network.

The design of a High Voltage underground system is extremely important and requires an
in-depth knowledge of cables, accessories, methods of installation and impact on the
electrical network. Pirelli specialises in providing total management of major projects and
offers to its customers a complete turnkey approach, from system planning to final testing and
post-sale services.

Installation design and methods, co-ordination and scheduling of installation activities, are as

crucial as the manufacture of cables and accessories to achieve a reliable and satisfactory
connection. Prysmian operates to the highest accreditation and safety standards to meet the
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demands of the most complex project environments. Turnkey approach, worldwide experience,
top class customers references and strong focus on innovation represent the winning recipe
that makes Prysmian the world leader in HV systems.

The effective management of the existing networks requires different knowledge and experience,
as they are often of hybrid nature (fluid filled, gas insulated and XLPE extruded cables).
Prysmian has been the first cable manufacturer to fully understand these changing needs of its
customers and develop tailor-made service and product packages: from a full-proven range of
transition joints to new tools for real-time network diagnostics, from the creation of a reference
database to advise on cables’ lifetime expectancy to new emergency service concepts.

Prysmian is committed to retain its traditional cable systems know-how, train and pass it on
to its new generation of engineers and further develop products and services that assist its
customers in managing their most precious asset: the existing cable network.

> Fluid Filled Cable Systems

The Prysmian name has been synonymous with fluid filled
High Voltage cable systems since it invented and introduced
its range of products into service in the 1920s. With their
proven electrical performance, life expectancy and excellent
reliability record, these type of cable systems continue to
meet the ever increasing demands of the world-wide transmission
and distribution systems up to 1100 kV AC.

Prysmian supplies cables, accessories and services for all
types of fluid filled cable systems, including the standard
self-contained fluid filled cable designs (SCFF), which consist
of a fluid impregnated paper dielectric contained within an
extruded lead or corrugated aluminium sheath and finished
to requirements, as well as the high pressure pipe type
systems, both fluid-filled (HPFF) or gas-filled (HPGF),
internally or externally pressurised.

With its long experience in the design and production
Prysmian offers its own comprehensive range of High
Voltage accessories for all fluid-filled cable systems, including
transformer and switchgear terminations, outdoor terminations
with porcelain insulators of various creepage distance,
straight and stop joints - sectionalised or non-sectionalised - oil
tanks, pressure monitoring and alarm equipment.

Prysmian also manufactures and supplies Polypropylene
Paper Laminate (PPL) insulated cables to fulfil the latest
specifications for higher capacity cables. These cables are
based on the traditional fluid filled cable technology using a
PP tape sandwiched within a conventional paper insulation
tape. Such designs significantly increase the electrical and
thermal performance of the cable and open new technological
and economical possibilities to the system design process.

polypropylene
laminate paper
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Quality Commitment

The Prysmian High Voltage Systems business unit is
characterised by a competent and experienced approach to
global turnkey solutions with improved research, engineering
and manufacturing resources. Within the Prysmian Group,
there are manufacturing facilities dedicated to the production
of HV cables and accessories systems in 15 countries in all five
continents and a single business unit, which gathers all critical
functions in a co-ordinated management structure with
common operative policies. The main advantages this
organisation can offer are: great manufacturing flexibility,
strong engineering capabilities to solve, develop and even
anticipate the most innovative and demanding needs of the
market, installation services with extensive experience, and
total quality commitment.

The Prysmian brand has always been a guarantee for the
supply of products and services based on worldwide common
quality standards. Prysmian has a built-in multi-step quality
assurance program, which covers the entire production
process from cable design and raw materials purchasing, to
final inspection and testing documentation.

Prysmian business locations and manufacturing sites as well
as operation units are certified according to 1ISO 9001 and
ISO 14001 Quality Management System standards for
their specific activities and products, and environmental
quality standards.

References

Track Record
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Fluid Filled Systems
—0 e (ables (Total Km in excess of)

Standards and recommendations

High Voltage cable constructions are not fully
covered by national or international standards; Prysmian
products are designed to meet the projected service duty and
to comply with national and international testing requirements.
Type approval references are given against each product
type available.

Most High Voltage cable systems are custom designed to
suit the specific environmental parameters and operating
requirements of a particular route and loading conditions,
taking into account the thermal, thermo-mechanical,
electrical and hydraulic performance necessary to ensure
reliable system operation throughout service life, which nat-
urally will vary considerable between different applications and
locations.

Besides, international scientific bodies - like IEC and Cigré —
develop relevant standards, technical recommendations and
guidelines within their activities in the field of High Voltage.
Prysmian relies on a long-standing tradition of participation
and on a strong presence within such bodies, acquired thanks
to its undisputed expertise developed over scores of projects
accomplished anywhere in the world.

725 170 300 420 525

(and above)

7000 15200 4000 2000 25

Extruded Systems
e (ables (Total Km in excess of)

11000 13500 3750 250 =

e Accessories* (Total units in excess of)

7000 35000 9000 600 =

* Accessories include joints and terminations

In addition, Prysmian relies on a track record of more than 8000 Km of HV Submarine Energy Systems.
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ARGENTINA

Prysmian Energia Cables y Sistemas de Argentina S. A.

Fabrica La Rosa, Av.da Argentina 6784,
1439 Capital Federal

tel. +54 11 4630 2000

fax +54 11 4630 2100

AUSTRALIA

Prysmian Power Cables & Systems
Australia PTY LTD

1 Heathcote Road, Locked Bag 7042,
Liverpool Business Centre 1871, NSW
tel. +61 2 9600 0777

fax +61 2 9600 0747

AUSTRIA

Prysmian OEKW GmbH
Lembockgasse 47A,
1230 Wien

tel. +43 1 8667 70
fax +43 1 8667 7109

BRAZIL

Prysmian Energia Cabos e Sistemas do Brasil S. A.

Av. Alexandre de Gusmao 145,
09110-900 Santo André - SP
tel. +55 11 4998 4000
fax +55 11 4998 4811

CHINA

Prysmian Cables & Systems

1505-06, Tower A, City Center of Shanghai,
No. 100 ZunYi Road, Shanghai 200051

tel. +86 21 6237 1411

fax +86 216237 1195

EGYPT

Prysmian Cables & Systems

8 Abd El Azim Aoudallah st. Hegaz sq.,
Heliopolis - Cairo

tel. +20 2 2418 557

fax +20 2 6381 327

FINLAND

Prysmian Cables & Systems Oy
P.0. Box 13,

FIN-02401 Kirkkonummi

tel. +358 10 77551

fax +358 9 2982204

FRANCE

Prysmian Energie Cables et Systemes
France s.a.

Zone Industrielle du PORT AU VIN,
GRON, 89 100 SENS

tel. +33 3 8695 7769

fax +33 3 8695 7781

GERMANY

Prysmian Kabel und Systeme GmbH
Gartenfelder Str. 28,

D 13599 Berlin

tel. +49 30 3675 40

fax +49 30 3675 4640

HONG KONG

Prysmian Cable Systems Pte. Ltd.

Unit A, 18/F, China Overseas Building,
139 Hennessy Road, Wanchai, Hong Kong
tel. +85 2 2827 8308

fax +85 2 2827 7212

HUNGARY

Prysmian MKM Magyar Hungarian Cable
Works Co. Ltd.

Barazda u. 38, H-1116 Budapest

tel. +36 13822 222

fax +36 1 3822 202

INDONESIA

PT. Prysmian Cables Indonesia
Gedung BRI II, Suite 1502,
Jin. Jend Sudirman No 44-46,
Jakarta 10210

tel. +62 264 351 222

fax +62 264 351 780

ITALY

Prysmian Cavi e Sistemi Energia Srl
Viale Sarca 222,

20126 Milano

tel. +39 02 6449 1

fax +39 02 6449 2931

KUWAIT

Prysmian Cables & Systems — Kuwait Office
Villa No 4 (next to Hyatt Regency Hotel),
Bidda - KUWAIT

tel. +965 575 7704

fax +965 572 5780

MALAYSIA

Prysmian Cable Systems Pte. Ltd.

Lot 2 Jalan Kawat 15/18,

40702 Shah Alam, Selangor Darul Ehsan
tel. +60 3 5518 4575

fax +60 3 5511 9590

NETHERLANDS

Prysmian Cables and Systems B.V.
Schieweg 9, 2627 AN Delft

P.O. Box 495, 2600 AL Delft

The Netherlands

tel. +31 15 260 5260

fax +31 15 261 3808

NEW ZEALAND

Prysmian Cables & Systems

71 Hugi Johnson Drice, P.0. Box 12162,
Penrose, Auckland

tel. +64 9 5251 260

fax +64 9 5251 262

NORTH AMERICA

Prysmian Cables & Systems North America
700 Industrial Drive,

Lexington, SC 29072 - USA

tel. +1 803 9511 130

fax +1 803 9511 092

Prysmian Cavi e Sistemi Energia Sri
Viale Sarca 222, 20126 Milano, Italy - tel. +39 02 6449 1, fax +39 02 6449 2931 - www.prysmian.com

ROMANIA

Prysmian Cabluri si Sisteme SA
Soseaua Draganesti, Km. 4,
0500 Slatina

tel. +40 49 435 699

fax +40 49 433 484

RUSSIA

Prysmian Cables and Systems
20/12, Str.1, Podsosenskiy Per,
Moscow 105062, Russia

tel. +7 095 933 7036

fax +7 095 933 7035

SINGAPORE

Prysmian Cable Systems Pte. Ltd.
No 4 Tuas Avenue 12. 3rd Storey,
639047 Singapore

tel. +65 6862 9866

fax +65 6862 9877

SLOVAKIA

Prysmian Kablo s.r.o.
Tovarenska 11,

812 61 Bratislava

tel. +421 7 5021 1111
fax +421 7 5296 1773

SPAIN

Prysmian Cables y Sistemas S.L.
Carretera C-15, Km. 2,

08800 Vilanova i la Geltrii (Barcelona),
tel. +34 93 811 6181

fax +34 93 811 6011

THAILAND

Prysmian Cable Systems Pte. Ltd.
555 RASA Tower 11th floor,
Phaholyothin Road,

Lardyao, Chatuchak,

Bangkok 10900

tel. +66 2 9370 316

fax +66 2 9370 318

TURKEY

Turk Prysmian Kablo ve Sistemleri A.S.
Buyukdere Caddesi No 117,

34394 Gayrettepe, Istanbul

tel. +90 212 3551 500

fax +90 212 2175 810

U.A.E. (Dubai)

Prysmian Cabels and Systems Middle East
P.0. Box 72125,

Dubai

tel. +971 4 345 7870

fax +971 4 345 7101

UK
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