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NSW Headquarters NSW

a General Cable company

Nordenham, Germany

T e

5| Location
' * North Sea, at the mouth of the Weser river

Operations, Responsibilities
» Executive Management
* Product Engineering, Design & Manufacturing

* Global coordination of Sales & Marketing and
Project Implementation

 EMEA Sales Management (all products)
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The Company NSW @

a General Cable company

Key Facts

Headquarters

* Norddeutsche Seekabelwerke GmbH
(Nordenham / Germany)

Affiliate
 NSW Technology Ltd. (Aberdeen / U.K.)

Representations
 NSW Agent Asia (Kuala Lumpur / Malaysia)
* NSW Representative Americas

Headcount
* 550 persons
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NSW:& Heritage

Over 100 Years Experience

1899

1931

1995

2000

2007

NSW

a General Cable company

NSW (Norddeutsche Seekabelwerke) is founded
by the Deutsch-Atlantische
Telegraphengesellschaft and Felten & Guilleaume

Felten & Guilleaume AG and SIEMENS & Halske
AG hold each 50% of the capital shares

SIEMENS AG acquires the entire share capital

NSW is sold to Corning Inc. (U.S.)

NSW becomes a subsidiary of General Cable
Corporation (U.S.)
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NSW:& Experience

The Milestones

1904

1930

NSW manufactures and installs its first submarine
cable: Borkum — Azores — New York (7,993 km)

until 1960: Plastic and environmental products
become part of NSW:& portfolio

1951 The first submarine cable

1959

1985
2002
2006

2007

2009

after WW Il (Sweden-Finland)

Gutta-percha isolation is being replaced by
polyethylene

The begin of the optical fiber era
Arcos-1 is commissioned

Considerable growth of the aerial cable business:
> 7,000 km p.a.

Inauguration of the energy cable business

First Power Cable Projects

NSW

a General Cable company
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Agenda NSW @

a General Cable company

2. Products / Services
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Submarine / Offshore Products of NSW NSW @

a General Cable company

Submarine Power Cables Submarine Fiber Optic Cables

Offshore Cables

Introduction to NSW
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Submarine Accessories NSW @

a General Cable company

** Above picture shows power core joints in different assembly levels

HV Submarine Joint
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Transition Accessories NSW

a General Cable company

HV Transition Joint
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Anchor Accessories NSW @

a General Cable company

1500

[3 Power Cores
1 Fibre Optic Eleme
No amouring wires

|We refer to the detail
specification for the
JAnchoring Device

Concrete Anchor Block
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Anchoring / Hang Off Accessories NSW

a General Cable company

Anchoring Device for Power Cables
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Termination Accessories NSW

a General Cable company
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SF6 gas-insulated switchgear (GIS)
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Installation Barge NSW

a General Cable company

NSW Barge — NOSTAG 10
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Agenda NSW @

a General Cable company

3. Turnkey Solutions
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NSW

a General Cable company

Turnkey

Planning Cable Installation Services

. Cable Route . Engineering . Mobilisation . Termination
.DTS . Design . Loading . Testing

. Marine Survey . Manufacturing . Transport . Commissioning
. Engineering . Accessories . Laying . Maintenance

. Project Management . Protection

. Demobilisation
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Agenda NSW @

a General Cable company

4. NSW Global Experience
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Submarine Cable Systems NSW @

a General Cable company

Fiber-Optic Telecommunications Solutions

ARCOS 1

Introduction to NSW
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ARCOS-1, Caribbean Sea NSW @

a General Cable company

Telecom & Data

TR A T &

: i Customer New World Network
Total Length 8600 km
NSW 6800 km

Longest Link 376 km (repeaterless)
1006 km (repeatered)

Links 24 in 15 countries

One of the world:& largest
hybrid systems

Introduction to NSW
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Project Overview FLAG NGN (West) NSW

a General Cable company

FLAG NGN Submarine Cable System (West)
Landing points: Marseille, Catania, Antalya, Cyprus , Port Said (Egypt)

O T

Client: FUJITSU (for FLAG)
Année: 2007/2008
Longueur: 4265 km (Delivery)
Profondeur: > 3500 m

Nombre de Fibre: 4

Introduction to NSW

CH 9-May-10/ 20




Cabo Verde | & 11

o

@)

Customer:  Cape Verde
Telekom

Year: 1996 / 2002
Length: 550 km / 265 km
Water Depth:>3500 m

Fiber Count: 10




Canary Islands
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Customer: Telefénica
Year: 1994
Length: 220 km
Water Depth:> 3100 m
Fiber Count: 12

Customer: Canarias

Telecom
Year: 2001
Length: 305 km

Fiber Count: 12




TELLAS & HELLAS ONLINE GREECE
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Customers: TELLAS & HELLAS
Online

Length: 360 km

Land. points: Porto Rafti,Syros,
Navplion und Kreta

Year: 2007/08




Melita P.l.c Malta
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Customer: Melita P.l.c
Year: 2008
Length: 100 km
Fiber Count: 24




STATOIL Project, North Sea
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Customer: STATOIL
Year: 2007
Length: 215 km
Fiber Count: 48




SHEFA-2 Project, North Sea

(including connections to BP Platforms)

O

Faroe

Customer: FAROESE

TELECOM

Year: 2007

Length: 960 km
(Delivery)

Fiber Count: 10

FOROYANCLE

Clair Platform

NBUA
BUBY
, Shetland
Schihallion
Platform
Orkney

Banff, Scotland




ENITEL — Global Connect
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Customer: ENITEL
Year: 2000
Length: 200 km
Water Depth:< 50 m
Fiber Count: 48/ 72

Customer: Global

Connect
Year: 2001
Length: 90 km

Water Depth:< 50 m
Fiber Count: 72
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NORSK HYDRO Project, North Sea
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Customer: NORSK /
HYDRO -
Length: 100 km
Fiber Count: 24




STATOIL Project, North Sea
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Customer: STATOIL
Year: 2006
Length: 100 km
Fiber Count: 48
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KystTele Polar Circle Project
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Customer:  General Cable
(for KystTele AS)
Year: 2006 e
Length: 855 km (23 Links)

Fiber Count: 48
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5. Submarine Power Systems & Links



Submarine Power Systems

Turnkey: Cables, Accessories, Installation and commissioning

NSW Submarine Power Cable

Offshore

Wind Farms

Oil & Gas

Island
connection



Basic Design

The cable is a three-core high voltage
XLPE insulated submarine cable,
including optical fibre elements located
in the interstices between the cores.



Power Cable Features - MV

Example of a Power Cable

Cable 3-Core AC
Conductor Stranded Cu/Al
Insulation Triple Extruded XLPE
Screen Cu Wires
Sheath Composite Layer
Armoring Galvanised Steel Wires
Serving PP Yarn (Polypropylene)
Optical Cable Embedded

Remote Control of OWP

The cable can be designed with additional options
according to the customer specifications



Standards

Cable design complies with standards

IEC International Electrotechnical Commission
IEC 60228, IEC 60502, IEC 60840

1ISO International Organization for Standardization
API American Petroleum Institute
CIGRE Conférence Internationale des Grandes Reseaux

Electriques, Cigre Electra 171

CENELEC European Committee for Electrotechnical Standardization
VDE Verband der Elektrotechnik Elektronik Informationstechnik e.V.
ITU International Telecommunication Union

ITU-T The ITU Telecommunication Standardization Sector (CCITT)



HV — Submarine Power Core



Power Cable Features - HV



Standards - HV

Generally standards, rules, regulations, provisions and
laws applying in a country will be followed.



Ampacity — Sea Soll

Burial Depth

Ampacity

Soil Temperature



Ampacity - Duct

Ampacity

Air Temperature



Cable Losses

Conductor

Screen + Armoury
Total Losses
Dielectric Losses

Losses per Phase

Energieseekabel 3 x 1200 mm2 (Milliken), 150 kV

Current



Thermal Simulation

FEA Structure for Thermal Simulation



Magnetic flux density Simulation

Magnetic Flux Density in the Cable



Magnetic flux density Simulation

Near the Cable, Typical Results



Magnetic flux density near the cable

In the Vicinity of the Cable



Magnetic flux density Diagram

Distance to the cable surface

Magnetic Flux Density



Cable Temperature
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Environmental Impact of
Submarine Power Cables

Fulfillment of responsibility

NSW submarine cables do
not contain:

* Ol

» Toxic components

The emitted
electromagnetical fields are
very small due to the cable
design

NSW submarine cable can
be recovered and recycled



NSW - New Production Plant

Object 15 ,Submarine Power Cables”

* Production Hall ca. 7000 m?2
» Area for Turntable ca. 3000 m?2

Inauguration:
27t of May 2009



Machinery

New Production Plant

NSW Plant



NSW — New Machines

NSW has invested in a stranding and armouring line



NSW — New Machines

NSW has invested in a stranding and armouring line



NSW — New Test Field

NSW has invested in a new test field




NSW Investment

NSW has invested in a new production plant (40 € mil  lions) and laying
barge



Delivery

The cable is
delivered in one
continuous
length.




Project Reference

Selected Projects

Projectname Alpha Ventus

Developer E.ON, Vattenfall, EWE

Type of Project Offshore Wind Farm with 12x5 MW Windmills
(total Output 60 MW)

Installation 2008 - 2009

Scope of work Supply of Infield Cables, Installation

Total length of cable 16 km

Distance to shore 43 km

Water depth 30 m



First Windpark Contract in 2007

BARD Offshore 1

Expansion stage 1 (2009)
Nominal system voltage 33 kV
Number of windmills 32
32 km — 3x95 mm?

17 km — 3x400 mm?

Expansion stage 2 (2010)
Nominal system voltage 33 kV
Number of windmills 48
26 km — 3x95 mm?

32 km — 3x 400 mm?




Project Reference

Selected Projects

Projectname Rddsand Il, Denmark
Developer E.ON
Type of Project Offshore Wind Farm
90x2,3 MW (total 207 MW)
Installation 2009 - 2010
Scope of work Supply of Infield Cabs, Installation and Termination

Total length of cable 75 km

Location South of Lolland m

Water depth Uptol1l7m




Project Reference

Selected Projects

Projectname
Developer
Type of Project
Installation
Scope of work
Rated voltage
Length of cable

Water depth

NordE.ON 1/BorWin alpha
Transpower

Export Cable

2009

Installation of DC Cable

:¢ 150 kV

5 km

10 m



Project Reference

Selected Projects

Projectname Qatar Gas
Type of Project Oil & Gas
Delivery 2007

Scope of work Cable Supply
Rated voltage 1 kV

Length of cable 3 km

Fiber Optic 24 SMF

Cable Design



Project Reference

Selected Projects

Projectname
Developer
Type of Project
Installation
Scope of work
Length of cable
Water depth

Helgoland

E.ON Hanse

Island Connection

2009

Cable Supply + Installation
55 km

25m



Helgoland Video



Contact

Jan Kristian Ruud
General Cable Nordic AS
Randemveien 17

PO Box 113, 1541 Vestby
Norway

'+47 64 9559 01

'+47 907 28 153

6 +47 64 9559 10

* [kruud@ageneralcable.no
www.generalcable.no

Mark Chanine

Telephone: +49(4731) 82-1261
Mobile: +49(160) 476 8281
Facsimile: +49(4731) 82-2261
E-mail: mark.chanine@nsw.com
Internet:

Norddeutsche Seekabelwerke GmbH

P.O. Box 14 64, D-26944 Nordenham, Germany
Sitz/Seat: Kabelstrasse 9-11, D 26954
Nordenham, Germany



Thank you for your

Attention!



