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Delivering largescale offshore wind energy
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desires are not the mountains one climbs. These are matter:
of hard, steep, sharp rock and freezing snow; of extreme cold,
of vertigo so physical it can cramp your stomach and loosen
your bowels; of hypertension, nausea and froge; and of
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Delivering largescale offshore wind energy
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desires are not the wind mills that we, the industry, have to
deliver. These are matters of hard logistics, steep learning
curves, unknown geology and storm ridden seas ; of extreme,
winds; of a commitment from industry so physical it will
cramp your stomach and loosen your bowels; but will deliver
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Delivering Large Scale Offshore Wingl
UK Offshore Experience
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Annual & cumulative EU offshore installation 2050
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Offshore UK: Round 3, 32GW, £100bn, by 2020
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http://www.eon.com/en/index.jsp
http://www.vattenfall.com/en/index.htm
http://www.iberdrolarenovables.es/wcren/corporativa/iberdrola?IDPAG=ENINICIORENOVAB&codCache=12874986122645290
http://upload.wikimedia.org/wikipedia/commons/3/3c/Siemens_AG_logo.svg
http://www.seaenergy-plc.com/index.html
http://en.wikipedia.org/wiki/File:EDP_Renov%C3%A1veis.png
http://en.wikipedia.org/wiki/File:Enecoenergielogo.jpg
http://en.wikipedia.org/wiki/File:StatkraftLogo.png
http://en.wikipedia.org/wiki/File:Statoil_2009_logo.svg
http://upload.wikimedia.org/wikipedia/commons/e/ef/Logo_FLUOR.svg
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In harnessing 29% of practical offshore resource by 2050:

A Energy production equivalent to North Sea oil and gas production
A Potential to become a net energy exporter

A Carbon reduction equivalent to 1.1 billion tonnes

A 145,000 jobs potential

Scenario t Utilisation: 13% | Scenaria? ¢ Utilisation: 29%

78GW 169GW

Cap Ex: £170bn Cap ExE443bn
Revenue£28bn Revenue£62bn
50% of UK Demand Net Exporter

Source: BCG fdthe Offshore Valuation Group, 2010 RENEWABLE
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Delivering Large Scale Offshore Wingl
SMartWind: A world class supply chain consortium
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The supply chain elements
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Training
Health and safety
O&M services

Engineering services
Development services u
Research and development

Transformers

&

\HVDC

SourceMainstream Renewable Power
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SMart Wind: 4,000MW, £12.0bn

A 50/50 joint Venture: Mainstream Renewable Power and Siemens
A {ASYSYyad 2AYyR t286SNY 22NIRQa fSIRAY
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A A2Sea; Dong Siemens Joint Venture installation ship contractor
A Siemens T&D:

A Siemens global centre of competence, interconnectidanchester

A One of only three suppliers of HVYDC technology
AP mian 2 \ R 05 - N.A Ssidicabie d S 2 F

Arirst in Round 3 tdCONSENt
AFirst in Round 3 COMMercial Operation

ALowest Cost of Energsylution in the marketplace
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Supply Chain

The challenges of large scale offshore wind
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Turbines

Offshore specific
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Turbines: Development
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Ports
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Ports: The Super Cluster

Manufacturing
Supply Chain

Innovation

Infrastructure

Turbine
Manufacturers

Foundation
Manufacturers

Component
Manufacturers

Testing Facility

Grid

Technology
Park

Substation

Lay-down area in Port

SourceMainstream Renewable Power

Onshore
Turbine demo
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Vessels

- Offshore specific -
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Vessels

A Allweather ship(s) able to operate all year round
A Enormous increases in size & capabilities

A CAPEX aroureR0O0Om each

A Minimum of ten of these constructor ships

A Additional flotilla of new special purpose vessels
A Cost effective Helicopter support solutions

A Total cost about £5bn
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http://www.beluga-hochtief-offshore.com/images/bho-vessels-03.jpg
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Supply Chain: Manpower
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Potential benefits by 2020 in three industilgvelopment scenarios
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¢ K Supérgrid

Interconnection
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RenewablesSupergrid

B Hydro power
® Solar power
A Wind power

——DC transmission A

SourcefFriends of th&supergrid
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SUPERGRID
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agenda for a Europeddupergridand empowered to build, the knowow to deliver it in
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Réseau de transport d’électricité
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Supergrid Hornsea- Hub of Phase One

—

o o o To Do

Capex €28bn (2010 value)
30% return on equity

23GW of wind at 40% capacity factor (m
carry the cost)

6 year build out with 40yrs of operation
Capacity Factor:

A 40% if the wind alone trades on the
system
A 90% when wind and other

energy/service providers use the
network.

Resultfrom 4.67 cents to as low as 1.55 cents per kilowaiur

(c/kWh) depending on gearing amdilisation

MAKSTREAN
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Cost of Energy
A Bigger Picture
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Cost of Energy:. Offshore wind farm typical costs
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40% Wind Turbine

22% Installation
18% Foundation
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