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Marine Renewables development addresses twin
challenges for Europe and Ireland

Climate Change
Energy Security

And for Ireland — Exports and jobs




Ireland’s Offshore Renewable Resource

B Offshore Wind
I Offshore Floating Wind

B Tidal
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OE Development
Roadmap

Support Pilot projects, new concepts

Full scale demonstrators

Small-scale arrays 10MW/20 devices

Arrays of 100s MW

500MW
installed

Vv
Vv

Government Targets
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sealus OE Programme Actions

Undertake Strategic Environmental Assessment
and establish new planning system

Intensify resource and site
assessment

Establish grid-connected test facilities >

Fund industry research, development and demonstration

Enhance Research Infrastructure }

Promote development of engineering and other supply chain capabilities

Support grid infrastructure development studies
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Strategic Environmental Assessment
of Wave, Tidal and Offshore Wind
Development in Irish Waters

Figure 11.4: Assessment Zones - All Resource
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Research Infrastructure and Test Sites

_

Mayo Wave Test Site
Full-scale grid-connected

= (S

Strangford
QUB Tidal Test facility

Phase 2

IBM Acoustic -
Monitoring project.y -

Phase

Galway- SmartBay
Wave Energy % scale non-
grid connected test site

Quysicd IMfstrucy,,

vwuman Capre,,

ort Mechg, 1,
R e

Core

Companies

\

cork e 4. MERC3 Cluster Develobment Combonents
OE Test tank facility

Maritime and Energy Research Cluster (MERC)
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AMETS, Belmullet

Foreshore Lease application
submitted

Complete Environmental Impact
Statement (EIS) prepared —
covers marine and terrestrial
environment

On-going marine environmental
monitoring at test site location
to ensure update data
maintained

Surrounding terrestrial environment

Tonamace’
Toinan Mhdsa

Ardowon
Ard Eoghain

Example of monthly megafauna observation

Cable Route Corridor

Mullet

Legend
Sightings by Species

@ Bottlenose dolphin
® Basking shark

® Grey seal

@ Harper porpoise




OE is atough business that needs lots of marine industrial know-how
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Ocean energy synergies with other sectors

TECHNOLOGY

INFRASTRUCTURE

SUPPLY CHAIN

POLICIES

EXAMPLES

Turbines

Power Take-Off

Materials

General Engineering Challenges

Offshore Grid

Moorings and Foundations
Ports and Harbours
Vessels

Co-Location: Shared
Infrastructure

Human Resources
Manufacturing Capacity

Renewable Energy Support
Mechanisms

Marine Spatial Planning

Environmental Impact
Assessment (EIA)

Consenting Process

SECTOR

--------------------------- @ Wind Energy

Offshore Wind Energy

Multi-use
Offshore Platforms

Oil & Gas
@ Other Renewables

. Non-Energy Technologies

ZEa OCEAN
A ENERGY
' SYSTEMS




seai’zuéae'@za#am The Supply Chain

OF IRELAND

SEAI in collaboration with El commissioned a Study on the
Supply Chain Requirements & Irish Company Capability in the
Offshore Wind, Wave & Tidal Energy Sector.

Marine Energy Supply Chain has four tiers:
Tier 1 Owner/Developer

Tier 2 Main contractor (EPIC)

Tier 3 Sub-supplier

Tier 4 Sub-supplier/sub-contractor
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Short-term

e UK/Europe is global leader in installed offshore wind
capacity.

e QOver 1.5GW operating
e Expected to rise to 3GW by end of 2012
e |n 2011 - 235 new turbines installed in Europe worth €2.4bn

Opportunity for Irish companies
e Geography and culture ties with UK
e Gain experience in UK which can be transferred elsewhere
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OF IRELAND

Med to Long Term
e Growing Market

— Offshore Wind in Europe expected to grow to €8.8bn
annually by 2020 (with 40GW installed)

— Tidal & Wave cum’l market €8.5bn / 3.6GW by 2020
e Tidal and Wave Energy

— Projects use similar supply chain

— Common challenges

e |reland has strong wave resource and internationally seen
long term for commercial deployment



OF IRELAND

C . .
Seal ' o Floating Offshore Wind emerging

Principal Power
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The Supply Chain

T1: Owner/ Developer ]

.

Design &

Consenting

J

Operation and
Maintenance

| |
|
-~
. Installation and
Manufacturing P -
commissioning
.

T2Z2: Design
Related Services

-
T2: EPIC T2: Owner/Developer or
Contractor OEBM Contractor

T3: Device
Maintenance by
Manufacturers

T3: Devices B
Components

Wind turbines, wawve and
tidal devices, calkles)
TZ: Transport &

T3:1CT Accommodation

T3: Project
Management 8 ICT

T3: Training

T3: Vessels B

T2: Equipment/Plant els
Port Facilities

(Cables,
convertersssubstations)

T2: Vessels 8 Port
Facilities

T3: Turbine/Device
Installation &
Foundations
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Supply Chain Areas: ,4

Supply Chain

e Design and Consenting

Manufacturing
&Assembly

e Manufacturing

Office &
Engineering Facilities g5
m

- Wind turbine
- Wave energy device b
- Tidal energy device [

oo oo oo

- Associated plant
e |nstallation & Commissioning
e Operations and Maintenance
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OF IRELAND

Strong Capability:

Project Design Site investigations, Planning/Foreshore,
Design, Grid, ICT, Control, Stakeholder

R&D Modelling, Tank testing, FEA

Environmental EIS, Ecology, Fisheries, Mammal,

marine acoustics, navigation

Vessel Support vessels, deployment of sensors,
environmental activities

Ancillary Steelwork, vessels, tanks, pipework



2
SUSTAINABLE
ENERGY AUTHORITY
OF IRELAND

Irish Capability

Strong Capability:
Electrical/Controls

Moorings
Onshore
Training

ICT solutions

Motors, actuators, Sensors, SCADA,
switchgear#

Design, cables, chain, buoys
Substation, convertor station, civil
Safety systems, survival, certification

Real time monitoring, sensor networks,
wireless/fibre networks, data mgmt,
cloud, GIS, simulation, forecasting
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OF IRELAND

Limited Capability & Transferrable Skills
e Concrete Foundations

e Wind Turbine and Foundations Installation (service and
support vessels)

e Wind Turbine Towers (steel, concrete)
e Wave Energy Hull & PTO systems
e |nstallation Project Management
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———— e — al
{6 it/ seziiefRenewables/Ccean_Energy/Marine _Enerqy Companies/ - Windows Intemet Explorer . g -y E X
& http://www.seaiie/Renewables/Ocean Energy/Marine Energy_Companies/ - B ‘ ‘}‘ S ‘ ",',l Google P "
— e — o = — —

File Edit View Favorites Tools Help

i}Favomes ‘{,; £ New Help desk Call <§2TMS Booking Free Busy... @] SEAI Grant Management S... @ConnecttoD\scoverer £ Integra 'J GoogleMaps @ Supply Chain g,RamfaHradav-MetErean.u

fp v B v v Pager Sefetyr Tooksv @v ”

Enter Keywords or select from the categories below: [ Search » \

B3 - hitp/frww.ewezorg/fil ‘fhﬂ //ww.seiie/Ren X‘ ‘

» Belmullet Wave Energy Test
Site

» Galway Bay Test Site

» Strategic Environmental

P AR / Development & Consenting expand

» Microgeneration
» Renewable Energy Library

» Renewable Energy Bookshop ,} Wlnd TU rbil’le Manufaclure expand ¥

» Renewable Energy Policy

» Renewable: Energy Newsletter

N c’ Wave Energy Device Manufacture d
» Smart Grids
W - »
Y Tidal Energy Device Manufacture
/ Associated Equipment/Plant :
. o . |
. Installation & Commissioning ‘
“ Operations and Maintenance and Supporting Services
Reset [Search » :
Done @ Internet | Protected Mode On v Rl0% -

Supply Chain report
and database for
Marine Energy
including Offshore
Wind, Wave and Tidal
on www.seai.ie and
www.enterprise-

ireland.com



http://www.seai.ie/
http://www.enterprise-ireland.com/
http://www.enterprise-ireland.com/
http://www.enterprise-ireland.com/
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OF IRELAND

Traditionally supply chains develop organically through
demand pull and supply push (new ideas)

Marine energy does not have the time for this approach

Potential Solutions

- Marine energy companies should get rid of their parancia and
start cooperating in common design and create purchasing coops

= Governments should put pressure on O&G and industrial
companies who benefit from tax subsidies and other government
support to play a more active role and contribute their expertise

- Utilities should put pressure on companies who do significant
business with them

= Promote and support industry value chain consortium such as
Nautimus (Vattenfall, Abengoa, Babcock)

T ABE Goup

Jk Eb B
June 17, 20402 | Eide 11 "-..
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There is a minimum roll-out rate for Ocean to be viable for a utility

Instdh_!d
capacity
o Phase 2 Phase 3 500
450 4 é‘-
400
350
300
250
200
150
100
50 4 5
. 1 3 & 10 R S fE
2011 12 13 14 15 16 17 18 19 20 21 22 23 24
1 of 5 projects 1 of 10 projects 1 of 20 projects
Each €70M Each =£200M Each=£1B
5 units per year? 2 units per month? 1 units per week?

7 VATTENFALL =
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The conversion technology is only 40% of the solution

VATTENFALL ‘_;;: 9
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OF IRELAND

40% - 60%

Produc R Nautimus

End to end solution
Supply chain dev’

Suppiers

Funding EPC Contract Consenting / Policy
R&D, IPR Grid Community acceptance
Product sale 0&M Environmental risk

Sequrity / warranty Funding vs € kwh

Market knowledge
Technical knowledge

VATTENFALL *_‘.&;

ol
VATTENFALL —

ABB _ ABENGOA || | ——
b ﬁgﬁnnﬂ LA
Customer

Stakeholders s VATTENFALL 2
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OF IRELAND
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OF IRELAND

e Access UK market. Round 3 projects underway and a
number of partnerships are in place

e FPAL/ UVDB registration required by companies
e Develop offshore wind test site in Ireland
— Attract foreign wind turbine manufacturers
— Develop cluster of development
e Attract early stage OE projects and build industry cluster
e Develop ICT opportunity
— Leverage SmartBay
— Existing test site
— Research facility HMRC/IMERC



seai’ Scotland showing the way
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Infrastructure

'N-RIP Stage 2 - Indicative Port Groups/Clusters

» National Renewables
Infrastructure Plan

» Indicative map of locational
requirements

» Based on strong growth of
industry supply chain

» Industry will drive use

» Needs alignment of Government
and industry investment

» Triggered investment in a first
group of sites

» £70m Fund open to applications

» More work needed on wave and
tidal needs

Bevas: A
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westwave

Converting Ireland's Wave Energy Potential

Pre-commercial WEC array
deployment

5MW export by ca. 2015 — Kk AQUAMARINE  VATTENFALL = MR'

POWER

Industry led project — in ENERGY pElamIS

conjunction with leading WEC —

developers [zre @ 11CC QW P——
Marsiee & Barrgs Rrsearh Corpon & Comemmil Coster PORT ( JOR k e it G 0 %
3 potential sites identified and —~
TONNzooy,  NMCI | R
surveyed —u & EHmRG
*Wlarme[n titute bam \@ ;f,ﬂj;@gfnfj”ciif;ﬂ[“"gh c O
Off-shore or nearshore i 0 T i
opportunities s o &9 1O TechWorks
SIEMENS v £
. A0 INUMERICS WAREHOUSE
Pave the way for commercial T ooy SCOPTE
. ) dards na Gaeltachta J-.MARTEK /MEER
scale development = ANOEA
GL Garrad Hassan (Western Development Commission Atantic Ocean Enorgy Alkancs

TRIT A
BVl Gikway Ryan Institute ‘W“

ALSTOM Seo b


http://www.martek.ie/
http://www.ryaninstitute.ie/
http://www.techworks.ie/
http://www.gl-garradhassan.com/
http://www.udaras.ie/
http://www.aoea.ie/

Grid 1s critical
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Need to be proactive and create the infrastructual framework that is
essential if early-stage project planning and development is to happen
In Ireland.

Building on Eirgrid’s offshore grid scenario analysis (EirGrid, 2011)
and work of ISLES project a study is commencing to supplement the
existing scenarios to further analyse the interrelationship between
wind and wave energy and the structure of the network required to
meet RES development off Ireland west coast.
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OF IRELAND

Thank you and further Information

Sustainable Energy Authority of Ireland
www.seai.ie/oceanenergy

Enterprise Ireland
www.enterprise-ireland.com

Marine Institute
www.marine.ie



http://www.seai.ie/oceanenergy
http://www.enterprise-ireland.com/
http://www.enterprise-ireland.com/
http://www.enterprise-ireland.com/
http://www.marine.ie/

The narwhal dares us to be free:

By a high star our course is set
Our end is Life.

PU_t out to sea Louis McNiece




