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The Highlands and Islands of Scotland

A A rural region on the North and West of
Scotland, with a population of 450,000

A Larger than Belgium, more coast than Franc
with 90 inhabited islands, with a Scandinavia
style of rurality

A25% of Europeds ti da
resource, 40 years of OIl and Gas reserves




Highlands and Islands Enterprise

A Scottish Government economic and community
development agency
d Business

Infrastructure

Policy

Internationalisation

Inward Investment

Qx Ox Ox Ox Ox

250 staff and a budget of £75m+ pa
A Energyd one of 6 key sectors

A Major focus on Energdyparticularly offshore Renewables
and Oil and Gas




Why Marine Renewables?

Ambitious for growth
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Policy Government Renewable Energy and
Climate Change Targets

UK Targets

A 30% power from Renewables by 2020rrently at 10%
A 15% of Primary Energy from Renewables by 2020
A Kyoto target 80% emission reduction by 2050

Scottish Targets

A 100% of electricity demand from Renewables by 2020
A 31% by 20XICurrently at 33% (2013)

A 30% of Primary Energy from Renewables by 2020

A Emission reduction target of 42% by 2080% by 2050

lomairt na Gaidhealtachd ‘s nan Eilean



Scotland has 25% of European
wind energy potential

B Highest wind resource

[=) 19849 Risa National‘[‘%boratorg. Olenmiark,
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Scotl andds Wave and Ti dal Resour ce

A Scotland has over 70% of
Annual Mean Wave Height t he UKOs ti d.
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Clear opportunity to make the Highlands and Islands
global leader in a key emerging industry

And it turns the rural/urban economic development
paradox on I t0s head

The periphery becomes the centre.




Supply Chain Opportunities

A Consenting process

A Design and engineering

A Construction and manufacture
A Deployment and installation

A Operation and maintenance
A Decommissioning




Scottish Offshore Activity

AWor | dds first
scale marine leasing round
1.6GW

A Round 3 and STW
projects d potential for over
4.7GW installed in the H&I

AScotl andds pe
demand = ¢c6.6GW

Highlands and Islands Enterprise
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N-RIP Stage 2 - Indicative Port GroupleIusterﬁi;
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Moray Firth Cluster
Turbine manufacture,
foundations,

cables, installation

Subsea Cluster

Paterhead

West Coast Cluster
Turbine manufacture,

foundations,\{__’: .
cables, installation 4 / ; . 7
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7 Eorth / Tay Cluster

Turbine manufacture,
foundations,
cables, installation
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Cumrent sites and identified areas for wave, tidal and offshore
energy and infrastructure sites
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Wave Prototypes




Tidal Prototypes
-




Hatston Pier

A The newly extende

pier at Hatston has
been utilised by 5
tidal energy
developers in recer
weeksd Alstom
Hydro, ANDRITZ
Hydro Hammerfest
OpenHydro,
Scotrenewables
Tidal Power Ltd,
and Voith Hydrod
with 4 devices
currently at the
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A Scotrenewables
Tidal Power Ltd,
based in Orkney,
has chosen
Scrabster as the
location for their
most recent
operations and
maintenance work
on their prototype
tidal turbine, the

SR250.

S

HIE
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Scrabster

Ambitious for growth



Highlands and Islands Enterprise

lomairt na Gaidhealtachd s nan Eilean

Ambitious for growth



How can innovative Government
support advance ocean energy
development?

Chris Stark
ScottishGovernment

17 October2013

’I‘ The Scottish Government
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History: UK Government support fo
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Government 2s T (

Long term and stable support

/Supply Push \ / Demand PUH\

/

Q Longterm support forbasic Q Niche MarketCreation

and applied R&D
() Early and demanding customer
O PublicPrivatePartnership
() Complementary and Enabling

() R&Din Universities Infrastructure
() Portfolio approach () Maintaining open markets for
\_ / \_ hew entrants )

’Z‘ The Scottish Government



Scotland2as rec

Long term and stable support

/Supply Push

0Ly

Demand Pun\

EMEC 1

() RenewableEnergy Investment
Fund

() Marine Renewables
Commercialisatiofrund

() SupportingArray Technologies
programme

TEN YEARS OF MARINE ENERGY EXPERIENCE /

() WATERS programme

/

() Renewables Obligation
(Scotland): FivROCs for wave
andtidal

O

Saltire Prize

. /

>Z1 The Scottish Government



Four policy challenges for Scott

@ Reframing the challenge

A This is still a public R&D project,
not yet commercial electricity
generation

A Technology development and
resilience remain the key

A Still viewed as beniggbut plan
for the future competitive threats

)

N
@ Addressing market uncertainty

A Reforms of the UK energy market

A Projecting a consistent market
opportunity

A Reserving a space in the future
generation mix

A Government as a customer?

~

J

@ Attracting investment

A Aggregation of projects
A Utility investment (now or later?)

A Institutional investment at a
sectoral level

A International collaboration to
Increase project size

-

\
®

Enabling infrastructure

A Removing the perception of grid
as a barrier

A Seeking an interim solution to
massive infrastructure investment
on the regulated asset base

A Growing testing and deployment

to array scale; remaining flexible

\

/

)

’Z‘ The Scottish Government
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MARINE ENERGY TESTING AND RESEARCH

TEN YEARS OF MARINE ENERGY EXPERIENCE

Marine Licensing at EMEC:
Regulatory Approach and Challenges

Jennifer Norris
Research Director

EMEC Research & Consents




Starting point

A Establish framework for
licensing
I Site-wide or individual
device licences?

I Possible exemption from
some legislation?

A EMEC i EIA for
Infrastructure and general
activities & risks

EMEC 1

TEN YEARS OF MARINE ENERGY EXPERIENCE

EMEC Tidal Test Facility Fall of Warness
Eday, Orkney

Environmental Statement

EVIEC Research & Consents



Licensing process at EMEC -'I’ 3

EM EC fu II Scale Sltes TEN YEARS OF MARINE ENERGY EXPERIENCE

Developers apply for own N

timelines

|

iIndividual licences 2 [ vt Do i w07 G s o et
Scoping Report
Detailed description of device, test

Device-specific documents: ' I

EMEC consultafion and distributionte | iclding devalopar meatings with
ME-LOT and eppropriste consultess consuliess {fecilitaied by EMEC)

A Scoping report ]

5. | Statutory & Non-statuiory Consuligtions |

A Environmental Risk Assessment S T e—

I Including Monitoring and Mitigation p [ oo

Plan | e ——
Submit applicafion formis) and final (Marina Scotiend) Act 2010, lsn.rldl;‘
supporting documantation to e m&;;maamt
MS-LOT Than, apoly for Licanoa fo Disturh
Lropasn & Lican
A Navigational Risk Assessment l E—
g Apglication Processing includes:
- imemal & external consuftation
- assessment of comments & objections ﬁm;&m?ﬂgn?&

- lice nee conditions defined (including

A Third Party Verification || A

All necessery consentalicences
10. determined and issued by MS-LOT

A Decommissioning Plan 1

EMEC - Developer Consents Sign-Off
1 Meeiing (pior to installation) EMEC Research & Consents Team I

| Marine Scotland Licensing Operations Team (MS-LOT) |

EVIEC Research & Consents



Simplifying the 44’ a

Update EMEC Site Description Documentation:

A EMEC Site Navigational Risk Assessment
i reqgular vessel traffic surveys
A Environmental Description
i include all common (generic) elements and risks
I include species presence
I acknowledgement of sensitivities (species)
I EU Habitats Regulations Assessment for site usage
I specify issues for which monitoring is needed
A Site-wide licence for the site?
I Would build on the site-wide licence for scale sites

EVIEC Research & Consents




Licensing process at EMEC 44

EM EC Scale Sltes TEN YEARS OF MARINE ENERGY EXPERIENCIé

A EMEC holds the site licence

EMEC SCALE SITE CONSENTING PROCESS:
GUIDANCE FOR DEVELOPERS (August 2012)

A 6G6Envel oped descr i
features and maxima

A EU environmental risk ——
assessment undertaken for . a\k\\\
4 \\

future site usage \“

A Environmental monitoring can
be centralised i more efficient

A Faster, more efficient route for
testing NS,

eeeeeeeeeeeeeeeeeeeeeeeeeeeeee

EVIEC Research & Consents



Assessing unknown EFMEC 1! a

(enVI ron mental) rISkS TEN YEARS OF MARINE ENERGY EXPERIENCE

A Developers must address relevant
risks in their documentation

A Some risks are unknown i
introduces many challenges

A Identify ways of informing those
il ssues (e.g. ode
at early stages)

A Liaise with Regulators, their
consultees, and other
Stakeholders about potential risks

A Liaise with developers to
understand constraints on their
projects

EVIEC Research & Consents




Key liaison groups FNMEC '!@

TEN YEARS OF MARINE ENERGY EXPERIENCE

EMEC Monitoring Numlerous
Advisory Group (MAG) Academic Groups
EMEC

/ ¥ ‘\
EMEC Developer :
|

Research Forum (DRF)

Many broader groups

EMEC Research & Consents




Gathering the | EMEC o/ 3

necessar Informatlon TEN YEARS OF MARINE ENERGY EXPERIENCE

A Knowledge gaps identified

A Develop specific project plans

I Observations / monitoring at
sites

I Targeted research projects

I In close liaison with Regulators
and targeted Stakeholders

A Obtain necessary funding

A Support from developer
community

A Initiate projects

EMEC Research & Consents




Key unknowns at EMEC -II' a

TEN YEARS OF MARINE ENERGY EXPERIENCE

EMEC: 1

1. Collision

Potential for physical
Interactions (collision, causing
harm or displacement)
between marine wildlife and
underwater moving parts of
turbines

I Especially marine
mammals, diving birds

EMEC Research & Consents




Key unknowns at

EMEC: 2

2. Displacement

Potential for marine wildlife
displacement from habitual

waters

I Especially marine
mammals, diving birds

EVIEC Research & Consents



Key unknowns at -'i a

: - . | Hearing ranges of fish and mammals
3. Nolse emissions :' s
Potential for harmful effects — e
on wildlife of noise emitted | — «
underwater by installation = -
and operation of devices ' _. ‘

.I. DISpIacement : Anthropogenic noise '

I Physical harm (hearing - i
disruption) .

--;—@»

i T T I T T
0.01 0.1 1 10 100 200

Frequency (kHz)

EMEC Research & Consents




Key unknowns at EMEC -II' a

EM EC: 4 TEN YEARS OF MARINE ENERGY EXPERIENCE

4. Navigational safety

I Marking devices In strong
tides

I Under-keel clearance

I Safe co-operative use of
the seas

EMEC Research & Consents



Key unknowns at EFMEC z! a

EM EC- 5 TEN YEARS OF MARINE ENERGY EXPERIENCE

5. Effects on leisure
and commercial
activities

I Interactions between
crustacea (lobster and
crab) and devices

I Fisheries project at Billia
Croo wave site

EVIEC Research & Consents



BI||Ia Croo fisheries

TEN YEARS OF MARINE ENERGY EXPERIENCE

Juvenile Tagging Tag
rearing juveniles Injector
Discs Releasing
loaded for juveniles
release
o
Undersize Full size Survey
tagging logging area -
5

Jennifer Norris

EMEC Research & Consents




Monitoring strategy EMEC -ff A

TEN YEARS OF MARINE ENERGY EXPERIENCE

A Use learning from projects to
integrate approaches and
findings into site-wide
monitoring strategies

A Keep projects current and
relevant to Regulatory and
Industry needs

A Disseminate project outputs to:

I Regulatory authorities &
advisors

I Developer / industry
community

EMEC Research & Consents




A GLOBAL CENTRE OF EXCELLENCE IN /| = - %
MARINE ENERGY TESTING AND RESEARCH \% ——

TEN YEARS OF MARINE ENERGY EXPERIENCE

Thank you

OO
EVIEC Research & Consents



https://www.facebook.com/emecorkney
https://twitter.com/
http://www.linkedin.com/company/european-marine-energy-centre

Marine Licensing and Consents }' 4

The Scottish
Government

-

Jim McKie
Marine Scotland, Marine Laboratory, Aberdeen

marinescotland



This presentation will provide information on the
following;

A Licensing and consenting process in Scotland
A Streamlining at EMEC
A Future i more streamlining

marinescotland



Consents and Licences Required in Scotland

A
A
A
A
A
A

Marine Scotland Act and Marine and Coastal access Act
Section 36 of the Electricity Act 1989 (s.36)

Section 44 European Protected Species (EPS)

Town and Country Planning (Scotland) Act

Energy Act (2004) Decommissioning i UK Gowvt

Full EIA required and HRA required where LSE is identified

marinescotland


http://www.clipartguide.com/_pages/0511-1001-2706-2658.html

Marine Scotland i Licensing
Operations Team

A
A
A

MS-LOT 31 staff
Renewable and non-renewable applications

Marine Licence Applications and Section 36 consents

I S36 consents for renewable developments
A Over 1MW within 12nm
A Over 50 MW out with 12nm

Environmental Impact Assessment (EIA) required for many of
our projects
I Environmental Statement is the product of EIA

Small projects do not require EIA, only Marine Licence
Application and supporting documents (This case!)

marinescotland



EIA PROCESS POTENTIAL TIME IMPACTS

4 Dec 2012
= O————10 weeks—— b 2to 5 years P 3 weeks— b Oo——————Developer timeline——»
2
=
i Gatecheck
8 Scop_lng MS-LOT Review Finalise and .
e Review Preparing Environment Impact Assessment and Application icati release Submit
% Consultation g | Draft Application i Application
< Consolidate Information (Recommended) PP
: i
S
o Time impact: Developer application update and resubmission timeline
C—————————————— —— — —— — —— — —— — = — ——— — = — - Process Timei 9months — ——— —— — — — — — — — — — — — — — — — — — — — — — — — — — — — | N
O——2 weeks—pi> 20weeks—————— P>  O——4weeks— P> O— 4 weeks—pi> O——2 weeks—pi> O——4to 6 weeks—pi>
Consultation & Issue Resolution
Receive Consultees Review (6 weeks) MS-LOT
Application Local Authority Review (16 weeks) finalise
() and Issue N Appropriate Assessment (6 weeks) . MS-LOT Draft Legal & Policy | . Recommen- .| Minister Decision
% Information Public Consultation (6 weeks) Recommendation g Review dation and & Announcement
= to Resolve issues (12 weeks) submit to >
0 Consultees 1 Statutory Consultee Response Notice & consultation Minister
g (6 weeks)
= i
8 |
= = :
o Mmlmum Consul.tee Loca! Furthe.r PR Gt Public ITocaI Consent
< requirements extension Authority Information ) . Inquiry and
. . . Notice and consultation .
4 not met i extension required - ) . Licence
o consultation extension
return appd to addendum (+6 weeks) (+1 month) not
developer (+3 months) (+2 months) (+8 months) (+9-12 months) approved
Developer submits Adendum
e —————— Estimated Time Impact: +14 months- — — — — — — — — — — | 2
- ——————————————————— — — — — = Estimated Time Impact: +26 months- — — — - — - — — — — — — — — — — — — — — — — - ———p>
c
i)
=}
©
©
- Approved S36 Consent P —
(o} and Marine Licence g (oo EEREmE
<F issued to Developer 4ad
Ll
(%]
o
o

marinescotland



NGood NewsO

A Originally each developer had to apply for a licence from MS-
LOT on their own merits with supporting information

A This was found to be resource intensive and disproportionate
as the environmental conditions on the sites are fairly uniform

A Solution

A Step away from single applications to site wide licences with
an envelope of consent

marinescotland



N\

NFI r st Tri1 al o

A At the two scale sites (Shapinsay Sound and Scapa Flow) we
consented an envelope of devices

AThe assessment o f t hi s consi de
that could be deployed at the sites

A MS-LOT undertook an Appropriate Assessment of this
envelope

A Result

A Reduction from 12 weeks to 7 days to get approval to deposit
a device at either site providing it fits within the preapproved
envelope.

marinescotland



ANMoving Forwar do

A Scottish Natural Heritage have begun drafting an
environmental assessment of the Fall of Warness (FoW) -
main tidal site

A This will asses all environmental factors associated with
deploying a device (within a specifically consented envelope)
at the FOW

A Some documentation will still have to be submitted and
consulted on [e.g. Navigational Risk Assessment, Project
Environmental Monitoring Programme (PEMP)]

marinescotland



NThe Futur eo

A Result of this

I MS-LOT aim to reduce consenting time from 12 weeks to 5 weeks to get
approval and licence to deposit a device providing it is within the
preapproved envelope

I MS-LOT aim to deliver this by Christmas 2013

A What about the future? Site wide section 36 consents allowing
the testing of devices above 1 MW?

Y g

© O =
—
—

marinescotland



Conclusions

Streamlining the licensing/consenting reduced the burden and
facilitates industry to progress towards meeting the SG targets for
2020.

Implemented streamlined licensing at EMEC
Good results from first streamlining exercises
Facilitating discussions on future streamlining

Information: http://www.scotland.gov.uk/Topics/marine/Licensing/marine and
http://www.scotland.gov.uk/Topics/marine/science/MSlInteractive

marinescotland



http://www.scotland.gov.uk/Topics/marine/Licensing/marine
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Research Opportunities

Matthew Finn
Research Coordinator

EMEC Research Team Research Opportunities




Research drivers EMEC 1@

TEN YEARS OF MARINE ENERGY EXPERIENCE

EMEC Monitoring Numlerous
Advisory Group Academic Groups
EMEC

EMEC Developer

Research Forum

Many broader groups

EMEC Research Team Research Opportunities




Research areas EMEC@

TEN YEARS OF MARINE ENERGY EXPERIENCE

Device and system generators

Equipment and components

Guidelines and standards

Tool development

Infrastructure and enablers

EMEC Research Team Research Opportunities



Research areas EMEC -" 3

TEN YEARS OF MARINE ENERGY EXPERIENCE

Device and system generators - | Performance data collection

Equipment and components 1st generation device trials
2nd generation device trials
2"d generation array trials

Infrastructure and enablers Components and materials

Installation methods

Recovery methods

Low cost O&M techniques

EMEC Research Team

Research Opportunities




Research areas EM EC @

TEN YEARS OF MARINE ENERGY EXPERIENCE

Sensors

- | Offshore connectors

Control systems

Power electronics

Generators

Device structure

Foundations and moorings

New component development

EMEC Research Team

Research Opportunities
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TEN YEARS OF MARINE ENERGY EXPERIENCE

Design

Research areas
Manufacture & assembly

Health and safety

Certification

Testing
Performance

Resource assessment
Environmental

Research Opportunities
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Environmental monitoring

Resource analysis

Site assessment

Condition monitoring

Device modelling

Array design and modelling

Techneeconomic tools

Failure mode modelling

Reliability modelling

EMEC Research Team
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Site licensing

Knowledge transfer networks

Skills and training

Supply chain development

Marine testing facilities

Long term market support

Energy Storage

Offshore grid

Tank testing facilities

Research Opportunities

EMEC Research Team




Summary EMEC 4i “

TEN YEARS OF MARINE ENERGY EXPERIENCE

1. We prioritise industry- . T
focused research |

2. EMEC is a key resource -
make use of it

3. Independent and well
connected T we welcome
your ideas for collaborative

projects
EMEC Research Team Research Opportunities
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MARINE ENERGY TESTING AND RESEARCH \&!

TEN YEARS OF MARINE ENERGY EXPERIENCE

Case Study 1:
Resource Assessment

Dr John Lawrence
Hydrodynamicist

EMEC Research Team Research Opportunities
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Resource assessment
TEN YEARS OF MARINE ENERGY EXPER|ENCE

Site Properties:

A Resource level

A Resource quality

A Device survivability

EMEC Research Team Research Opportunities




