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OEP - Roadmap

Pilot phase Demonstration phase Commercial phase
2009 2010 2011 2012 20132017 2018 2019 2020 2021 2022
Wavebob

Proof of concept Using the best technologies
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OEP - Roadmap

Pilot phase Demonstration phase Commercial phase
2009 2010 2011 2012 20132017 2018 2019 2020 2021 2022
Wavebob
1 Proofaf concon ! Wainadthabest technologies
le_ One key factor for success:
= Permissions!

- Environmental work is a key enabler
for the OEP strategy!

Seabased
Making use of national On markets with the best
_TH?EF&EHA%‘I‘::..- market Support schemes commercial conditions
-
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OEP - Markets, companies and projects
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Maren project — initial timeline
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" Planning and pre-studies " | |O&M, Monitoring,evaluiation 111
- Consentfrom authoriies (N\VE)
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Maren — the location at Runde island

Test site
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Maren - Environmental activities

 Key environmental concerns: .
— Marine wildlife interaction : Tl e
« Bird colony near site
« Important fishing grounds nearby
— Fishing and kelp trawling interactions
— Noise emissions

Foundations 12/60 ton (@:4/6m)
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Maren - Environmental activities

- Key environmental concerns:
— Marine wildlife interaction
« Bird colony near site
« Important fishing grounds nearby
— Fishing and kelp trawling interactions
— Noise emissions

Buoy h:1,5m @: 4m

—
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Aegir - Shetland project

« Demonstration plant:
— 10-20 MW (14-26 Pelamis devices)
— West coast of Shetland
— Deployment: 20147
— Currently: scoping phase

aegir'@
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Shetland - Environmental activities

+ Key environmental concerns:
— Marine wildlife interactions
*  Marine mammals
- Birds
— Fishing and aquaculture
— Navigation
— Sub-station + cable onshore
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Cable landing location?
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Tonn — Collaborations in AMETS (Ireland)

Demonstration plant:
West coast of Ireland (Co Mayo)
Part of National test site
Atlantic Marine Energy Test Site

(AMETS) 1
Sustainable Energy Authority of se|f:
Ireland (SEAI)

Tonn: ~5 MW A RU P

Deployment: 2013/2014

Currently: EIA phase TOM o, @
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AMETS — the location

" P A _,/,-—-—’ T

- -, )

EAGLE-TSCAN 7~

i

= -

ANNAGH HEAD -

VATTENFALL g



AMETS -— artist impression

Decp-water wave ¢rcrgy converiors - Wavebeb and Felamis
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AMETS - Environmental activities

- Key environmental concerns:
— Insufficient data
— Rare birds near cable route
— Annex 1 reef structures

— Coastal and oceanographic
processes

— Loss of grounds for fishing
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OEP approach for environmental R&D questions

Screening and evaluating risks

20

Aim: identify focus
areas for our
environmental
R&D activities
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Screening of environmental impacts
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OEP approach for environmental R&D questions

STRATEGY:

Investigate

Screening and evaluating risks
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Noise
AR/FAD
Chemical
Fish
Mammals
Birds
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Knowledge required to proceed

For any given project, there are need-to-know topics...

Topics _
Terrestrial flora

Soft sediment

Intertidal
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Knowledge required to proceed

For any given project, there are need-to-know topics...
...and there are nice-to-know topics.

Topics

/ Terrestrial flora
Soft sediment —

Entanglement / \

Intertidal
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Knowledge required to proceed

Tendency: nice to know is confused with need to know
—> increasing level of requirements on developers

Topics

Terrestrial flora

Turbidity

Soft sediment

Entanglement :
Intertidal

2 VATTENFALL 5
-—



Knowledge required to proceed

Tendency: nice to know is confused with need to know
—> increasing level of requirements on developers

Topics

Terrestrial flora

Turbidity

Soft sediment

Entanglement :
Intertidal

' Important to separate these!

Important to divide responsibilities!
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Project development <:> Knowledge level

Pilot phase Demonstration phase Commercial phase
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Project development <:> Knowledge level

Pilot phase Demonstration phase Commercial phase

Scale

Knowledge

Phased approach needed.
Focus on ticking the right boxes.

Live with unknowns.

I X
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Knowledge required to proceed

Topics that are needed, can be addressed in many ways:
. Modelling & desk top research
B Baseline field work & assessment
. Learn from other industries
B Deploy and monitor

Topics Topics

»
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Knowledge required to proceed

Topics that are needed, can be addressed in many ways:
. Modelling & desk top research
B Baseline field work & assessment
. Learn from other industries
B Deploy and monitor

Topics Topics

»

Different strategies with different delimitations!

Usefulness of results!
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Knowledge required to proceed

Topics that are needed for a project can be filled by work on other
projects, if standards and protocols exist.

/

Project 1 Project 1

/‘ ' Project 2
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Knowledge required to proceed

Topics that are needed for a project can be filled by common generic
knowledge, if standards and protocols exist.

»

Project 1 Project 1

Project 1

Generic Knowledge
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Knowledge required to proceed

Topics that are needed for a project can be filled by common generic
knowledge, if standards and protocols exist.

Project 1 Project 1 Project 1

iy,

‘ Common guidelines and knowledge sharing needed!
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Conclusions and future needs

Different and unclear legislative context and processes - clarification
Concerns - focus on large risks, pragmatic view

Risks for acceleration in requirements - stepwise approach (phases)
R&D Responsibilities = clear division between developers/authorities
Marine environments - many unknowns, live with some uncertainties
Methodologies - development and streamlining needed

Field surveying - key objectives and robust design needed
Information sharing - important to cooperate and tick boxes “for ever”
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Thank you for listening!

Questions? Please contact me :
kristin.andersen@vattenfall.com
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Extra slides — field surveying at our sites

I X
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Maren - Fish
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Maren - Benthos

Transects

Still frames
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10m
20m
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40m

Fulmars
1
Common
Eider
Guilemots

Kittiwake
Gannets
Razorbills
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AMETS - Environmental aspects

* Focus areas EIA:
— Archeology
— Navigation and safety
— Sea bottom
— Reef structures (Annex I)
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AMETS - Environmental aspects

* Focus areas EIA:
— Archeology
— Navigation and safety
— Sea bottom
— Reef structures
— SAC (Annex | and II)
— Ornithology (pSPA)
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AMETS - Environmental aspects

* Focus areas EIA:

— Archeology

— Navigation and safety
1@ — Sea bottom
- — Reef structures
'=° — SAC (Annex | and 1)

— Ornithology (pSPA)

— Marine mammals
— Underwater noise
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