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BVG Associates

Market analysis & business development
« Supply chain development
« Economic impact assessment
« Support to industrialisation
Technical innovation & engineering analysis
« Supportto investment in technology
* R&D programme management
« Design and engineering services
Project implementation
* FIT project development (UK only)
« SCADA & condition monitoring
 O&M technical support
Technical education
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Fastest growing sector of the power generation industry ~ $40bn/yr

Great history of reducing prices
Big technology challenges remain (10%+ learning rate)

Big user of materials - %2 of world supply of large SG iron
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UK 4th most attractive wind market

 No.1 offshore wind market s

« Greatest wind resource
in EU

« Spend £75bn+ by 2020

« Massive supply chain
growth required

« UK has opportunity to
industrialise




Offshore Wind Market

Happening here, now,
Rest of EU and world will follow

&BVGassociates
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LUK Round 3: A new anproach €95V Gassociates

Offshore Wind - Round 3 Zones

T
STUN

Forewind Uimited

i Scale
—===_{| « Flexibility in project location within
zones

* Investment in supply chain and
infrastructure

« Est. 70,000 jobs

The Crown Estate as a development
partner

DECC decision on SEA "A Prevailing
wind"

The Crown Estate’s Round 3 plan is
considered to be consistent with that

decision.
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Round 3: Programme @ P BVGassociates

DATE PROGRAMME

Mar 09 Bids received

July 09 Shortlisted bidders interviewed On time
End 2009 Award of zones

2010 Site selection within Zones and subwWrission of
onwards planning applications for sites
2014-16 Construction begins

THECROWN

2020 25GW installed alp ESTATE
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The Green Energy Decade - @@ BV Gassociates

Opportunity for generating capacity from all current
leasing rounds
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Number of Turbines

Turbines FOR ROUND 3 ONLY
Potential Number of turbines required annually
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Installation Vessels @& BVGassociates

Number of turbine installation vessels required
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Scenarios

——Projected number of
projectsinstalling
(adjusted to account
for vessel use across
projects within a
zone)

——Projected number of
vessels required
assuming 150days pa
for emw @3.5 days
per turbine

——Projected number of
vessels required
assuming 200days pa
for mw @2.5 days
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Supporting Information

-
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A Guide to an Offshore Wind Farm

Published on behalf of The Crown Estate

™ECROWN
WESTATE
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UK Market - Summary @dBVGassociates

Strong framework for development (DECC, Crown Estate, Ofgem,
marine planning etc.)

Good history of consenting

Good history of delivering on time

Good history of Government commitment

Crown Estate showing strong leadership

UK learnt from Round 1 and Round 2

«Strategic Environmental Assessment done by DECC in advance
«Crown Estate co-developing Round 3

«Competition focussed on those that can deliver

“UK is Siemens’ no. 1 market offshore,
and is growing tremendously.”
SIEMENS WIND POWER

“UK is still THE market.” VESTAS

15
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What’s in a (1.5 MW) wind turbine?

Rotor

Macelle

Tower
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And THE rest of the wind farm

Foundation

Cables and
Substation
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CAPEX Cost £m/MVVY

Cost of Energy Challenge

-
@9 BVGassociates

40
15 ’Thnrnmn Bank Greater Gabbard
10 Rhyl Flats‘ O o 5
O O o
95 Q Thanet & & S
Q’? OUD
2.0 Giunflast Sands |
@R obinRigg
15 Fagmaond an /e |
North Hoyld  yantish Flats & Burho
& ¢ . t ¢ ilgrund
1.0 "Ei:,lf[h Ty R : Barow -
Homs Rev
05 |
DU 1 I I 1 I I I I 1
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year of first operation

18



COST OF ENERGY CHALLENGE &BVGaSSOCiates
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Composites
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Steel and Concrete @9 BVGassociates

1. Fatigue/extreme allowables
2. Welding techniques
3. Sandwich and ‘composite’

materials


http://www.multibrid.com/image/M5000_heben_Rotorstern_grJO.jpg

F_—

Hi-tec to big industrial to sustainable ~ @®BVGassociates

Ceramic hybrid 4-pt contact ball bearings

Ceramic sealing solutions

Sensing materials — control and condition feedback
Heat treatments

Steel grade with less strength but greater fatigue life
Castings technology — e.g. SG iron

Permanent Magnet technology

Sustainable materials — bamboo, hemp, flax
Recyclable materials - reusing / recycling composites
O High fatigue life materials suitable for automated
manufacture

'*“3.00.\'.@.01:590!\3!*
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Existing UK RD&D expertise

Big UK players involved; wind industry keen to engage

Route to (home) market

Global export potential

Good synergies exist between wind and the needs of other sectors —

not purely “wind research”

abkhwbhE
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Carbon Trust’s Offshore Wind @9PBVGassociates
Accelerator

Program objective: Catalyse a 10% reduction in the cost of offshore
wind power through a targeted set of RD&D activities.

Consortium structure:

® Collaboration between Carbon Trust
and major offshore wind farm
developers _—<

Four technology RD&D areas

> Offshore foundations

CARBON
TRUST

> Wake effects

@SSE DONG

newab EnNnerguy .
| Y > Electrical systems
RWE =
SCOTTISHPOWER § 3 X X w= "y Y :

F .58 | 4" Statoil > O&M Access

Budget and timescale:

> Budget of £30m to which Carbon Trust will contribute up to £10m ——
r__ )
¥ Launched October 2008, 4-6 years

¥ Already working with over 160 companies in the supply chain CARBON

TRUST
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This Environmental Transformation Fund (ETF) call is to
support, stimulate and encourage the development and
demonstration of offshore wind technologies/components
that will create efficiencies across the supply chain, reduce
the cost of deploying offshore wind and enable faster
deployment of offshore wind technology.

Launched 19 February 2010

Any grants awarded under this scheme must be claimed in
full by 31 March 2011.

£8 million budget

Deadline for Applications 19 March 2010

For more info please see
http://www.decc.gov.uk/en/content/cms/what we do/lc_uk/l
c_business/env_trans fund/wind demo/wind demo.aspx

DECC’s UK Renewables Service
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How we can help? @ P BVGassociates

« We can connect materials players to right people in wind
iIndustry
We can organise workshops on specific challenges

We can act as a first wind industry ‘customer’ to help
sharpen ideas before engagement with the industry

« We can answer a wide range of gquestions
We can listen to your thoughts on way forward



ACT NOW? &BVGassociates




Thank you for listening

Mike Blanch BVG Associates Ltd

Tel: +44(0)1793 752 308

Mob: +44(0)7515 502 091

Fax: +44(0)8707 626 743

Email: mjb@bvgassociates.co.uk

The Blackthorn Centre Office 1
Purton Road Old Station House
Cricklade Forth Place
SWINDON Burntisland
SN6 6HY Fife

United Kingdom KY3 9DR

United Kingdom
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