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Preface

This is the latest in aseries of Discussion Papers prepared and published by
the Marine Renewables Industry Association (MRIA)ith the generous
support and encouragement of the Sustainable Energy Authority dkland
(SEAI). The illustration on the preceding page indicates the wide range of
topics covered in recent years.

Ocean energy can be a major source of jobs and income in Ireldram

aroundOEA 1 AOA ¢mn¢noO 11T xAOAO AO OEA OI O
involved in generating electricity reliably (and at a competitive cost) from

wave and tidal energy convertor devices are overcome. Ireland has a

substantial wave resource (and a tidal one tgen Northern Ireland),

excellent R&D facilities andsupportive Government policies. We can

become a global supply chain hub for ocean energy and a major exporter of
offshore-generated electricity too.

The current challenge igo sustain policy-makers interest and support in

thisOET AOOOOU 1T £ OT I 1farthée MRS tohélplay Bolvty OT
the policy infrastructure to support and exploit the almost unique Irish

opportunity in the future in ocean energy. Thus, the MRIA has dealt with

the most obvious policy needg finance, R&D, educational requirements

etc z in our range of Discussion Papers to date.

This Paper deals with the norengineering and technology and non

financial roadblocks to ocean energylin particular, it focuses on the

important area of insurance whichwe believecan be both an issue and an
opportunity for Ireland. It seeks to raise awareness also of issues in areas

as diverse as marine vessel operations and health and safety. Moreover, we
update in this Paper, as has been the practice in recent Papers, the evidence
Al O T AAAT AbdbkapabdedondniicAlévéloprient opportunity.



Summary of Recommendations

The Marine Renewables Industry Association recoands, in summary, that

1. THE SUSTAINABLEENERGYAUTHORITY OFRELAND(SEAI)SHOULDALLOW INSURANCE COSTO
BECOME BOTH AN ELE_E COSTIMPORTANT WHENRECKONING OVERALL SRT AID) AND BECOME
ELIGIBLE FOR GRANTIAUNDER THESEAIPROTOTYPIDEVELOPMENTUND.

2. A WORKING PARTBE ESTABLISHED INVOING SUSTAINABLENATION IRELAND MRIA, SEAIAND
OTHER RELEVANT PARES TO

O |INFORM THE INSURANCE INDUSTRWORLDWIDE ABOUT THE OCEARNERGY OPPORTUNITXR
ABOUTIRELANDSB RESOURCES AND ERFESEIN THIS AREA

0 INFORM THE OCEAN ENGR INDUSTRY ABOUHE INSURANCE INDURY® NEEDS

0 IN PARTICULARDEVELOP AND SUPPORMSURANCE PRODUCTHRBS FOROCEAN ENERGY
GLOBALLY THUS GIVINGELAND SCOPE TO WGLOBAL OWNERSHIR THIS FIELD

3. THE GOVERNMENT SHOULD SPBBRT ATGOVERNMENFTO-COMMISSION LEVEIAND ALSOVIA THE
EUROPEANTRANSPORJTTELECOMMUNICATIONS ANENERGYCOUNCIL THE OCEANENERGYFORUM
INITIATIVE ON INSURANEWHILE BEING COGNME OF THE LIKELIHODTHAT THE INITIATNE WILL NOT
IMPACT ON THE BULKFIRISH OCEAN ENERGY BBERPRISESNEEDS IN THE SHORTERM AND THAT IT
WILL ALSO BE GMPLEMENTARY TO REB®IENDATION2. IRELAND SHOULD ALSGDBBY HARD TO
INCLUDE AN INSTRUMBNDESIGNED SPECIFIO& TO SUPPORT EARBYAGE DEVICE AND St STEM
DEVELOPERS IN ANY$MRANCE PACKAGE DIRMINED BY THECOMMISSION FOR OCEANERGY

4. THE CURRENT PIONEERENFOUNDERS OFHE OCEAN POWER INNOVATIONNETWORK (OPN)
SHOULD CONTINUE TQJR THE INITIATIVE PR-TEM UNTIL AN APPRORRTE FUNDING SOURGEAN BE
IDENTIFIED AND THENITIATIVE SCALED UFO INCLUDE A FUIRTIME SECRETARIAT SRAING THE
MEMBER JURISDICTIONS

5.SEAISHOULD REVIEW THE GGULTANCY FEE CAPSTSFORTHE PROTOTYPIDEVELOPMENTFUND
AND CONSIDERILOT EXERCISENITH CLEAR MEASURES SUCCE3$SVITH A SMALL GROUPFO
COMPANIES TO ASCERNAWHETHER THE EXTRBOST INVOLVED WOUIBE MORE THAN OFFSBY
MEASURABLE POSITIVIPACTS ON COMPANIES

6 OCEAN ENERGWTERESTSHOULDOPEN A DIALOGUE WITFHE MARINESURVEYOFFICE(ALREADY
AGREED IN PRINCIPLEY THEDEPARTMENT OF RANSPOR;ITOURISM ANCBPORT) ANDSEPARATELY
WITH THEHEALTH ANDSAFETYAUTHORITY THE LEAD FOR THIS CBE TAKEN B©MRIAAND
INVOLVE OTHER REMANT BODIES SUCH &EAl
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1. Marine Renewables Industry Association

The Marine Renewables Industry Asociation (MRIA) represents the

principal interests on the island of Ireland engaged in the wave and tidal

sector of marine renewable energy, also known as ocean enetgylhe
Association includes firms engaged in device development amganufacture,

utiliti es and developer interests professional firms R & D businesses and
academic researchers. The Association is an -adland body. For further
AAOAEI Oh DHI AAOGA ci O wvEnkia.ié OOu Aay AOET 1
follow MRIA on Twitter at @Marineireland

The purpose of this study is toexamine the nonfinancial, nontechnical
barriers to ocean energy in Ireland with a particular emphasis on insurance
issues.The terms of reference ae dealt with in more detail at 5

2. Oean Energy Potential of Ireland

2.1 OPPORTUNITOFOCEANENERGY
Ocean Energy Europédnas noted steady progress in ocean energy:

0! 0 A &1 AACIETC ETAOOOOUR OEA %OOI PAA
progress. Several European utilities and enginiegr giants from Europe, the

US, Japan and Korea have all invested in SMESs, testing programmes and early
project development in Europe. This clearly points to growing confidence in the
viability of these technologié8 6

Another authoritative source, the Eiropean Commission-prompted Ocean
Energy Roadmap, takes an ambitious stance:

@cean energy is abundant, geographically diverse and renewable. Under
favourable regulatory and economic conditions, ocean energy could meet 10%
I £ OEA %OOT PAAT ARI AT 1A @ Wcepm afperdy 28 BeO
an EU imdustrial success story. With favourable support over the coming
decade, Europe will obtain leadership in a global market, worth a potential

Ywave + tidal energy = ocean energy (+ offshore wind) = marine renewables or marine energy
2 The ElWwide trade association for ocean energy. MRIA is a Boanthidde. Previously known as
European Ocean Energy Association(HEA)

% Industry Vision Paper 20TXean Energy Europe

4 Ocean Energy Strategic Roadmap Building Ocean Energy for Herepared for the European
Commission, 2016. Availableldtps://webgate.ec.europa.eu/maritimeforum/en/frontpage/1036
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ATl wx AT AAOxAAT o¢otuvt AT A oetwt AT A Al
significantly benefiting the European economy. Theccessful development of

a competitive European ocean energy industry would also place the European
industry in a prime position to seize exporbpportunities in the global
market8 Today, 45% of wave energy companies and 50% of tidal energy
companies areEOT | O HHe gledml8ndrket for ocean energy could see
337GW of installed capacity by 2050, a third of this would be in Euam@,

13.

The opportunity in oceanenergy -resource rich Ireland hastwo possible
dimensions z the ENTERPRISRINd the ELECTRCITY MARKETSThere may also be
scope for local electricitysupply (see- 2 ) IRésfonse to Public Consultation
on draft OffshoreRenewable Energypevelopment Plarat www.mria.ie) in
Ireland.

2.2BENTERPRISE

The ENTERPRIE element ranges from resarch and development and device
manufacture to operations and maintenance, finance and legal support. This

@ O6DPDPI U inAlielAnd Thds an opportunity in wind -based energy,
particularly offshore wind, in the UK which is nav a mapr industry. Wind

energy on land is facilitating companies in Ireland to grow their experience
andtheirskilsSs AO xEI 1 | OEAO &I OI O 1T £ OAT AxAAI
will facilitate a number of them to capitalise on the future wave and tidal
opportunity.

2.3EXPORTINELECTRICITY ANDCAIMARKETOPPORTUNITIES

All of the stakeholders in ocean energy aept that the enormous scale ahe
Irish wave resource (together with a limitedresource in tidal in the Republi¢
although not in Northern Ireland where substantial tidal projects arealready
in train) represents a potentially huge opportunity foreELECTRICITY@xPOR®/ia
grid interconnectors. This is based on the likely emergence of an EU energy
market and a Euro grd; potential demand in England in particular; the
development of ocean energy technology and other factor§.he aborted
Inter-Governmental Agreementegotiation on energy between Ireland and
the UK could have enhancedhis opportunity quickly. The arrangements
sought then may be revived in time due to UK generationcapacity
constraints although the impact of Brexit on this and other aspestof energy
is unknown at present. Rcently,a Memorandum of Understanding between
EirGrid and RTE (Réseau de Transport d'Electricitthe French transmission


http://www.mria.ie/

operator) wassigned,. The Memorandum of Understanding is an agreement
between the two transmission operators to move to the next phase of
development of the Celtic Interconnector Project. This phase, which will take
two years to complete, will comprse initial design and preconsultation for
an electricity interconnector between Ireland and France

In time, large scale deployrant of ocean energy devices shouldrive the cost

I £ T AAAT AT AoOcu Al x1T AO OAATTITIEAO 1 &
kick in.

Opportunities for ocean energy to meetLOCAL MARKET OPPORTUNITIEf

Ireland must not be ruled out. A lot otechnical issues could be resolved in
oceanenergy over the next ten yearsthe intermittency of renewables will

be addressed by new elddcity storage solutions, particularly in the field of

batteries; there may be technical breakthroughs which make ocean energy
competitive with traditional energy feedstocks etc.One emerging element

OEAO I AU EAOA A bl OE OE O#atcEmbbé\(foltingh OA OE
offshore wind and wave energy devices.

3. Background

3.1 OCEANENERGYECHNOLOGY

Wave and tidal energy devices normally consist of four elements. In all cases,
the movement of water movesan element of a device e.g. a flap or atoo or

a blade

-

1. Hydrodynamic systemy OEA OAT CET A8 1T £ AT U AAOE
the water to extract energy

2. Power takeoff: converts the energy extracted to electrical energy

3.2AAAQET T | Oli:hdldethd devic&lin f4itiond A i

4. Control systemprovides both supervisory and closedoop control

Ocean energy isat a O&O0T 1 OEAO 1T £ EIT 1T x1 AACA8 xE
engineering arising from the might and contrariness of the sea which impose

great challenges across the spectrum from sheer survivabilitiparticularly

off the wild Irish Atlantic coast with its eneOCU ET OAT OCdandiA x AOA
energy-bountiful tidal areas such as the Bay of Fundy in Canada) to reliability

and sustainability of systems tocomponentsand to device installation and
maintenance.

®>On 21 July 2016 on the occasion of the visit of President Hollande of France to Dublin
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There are a variety of technology solutions or approaches to ocean energy
under examination and trial at present. In the case ofvave devices,the
approaches inclde Attenuators, Point Absorbersand Oscillating Wave
Surge Convertors. In thdidal area,the approaches incude Horizontal Axis
Turbines, Vertical Axis Turbines and/ertical Axis Hydrofoil Systems

3.2QURRENIPOSITION ANDEVELOPMENAROSPECTS

Milestone Priorities Goals
By 2020- Innovation 1 Innovation-TRL 1 Financial close
progress on up to 10 pilot
1 Demonstration arrays
and testing Tech
Innovation:
reduce  costs,
increase
reliability and
yields
By 2025 Cost Confidence 1 Economies of Arrays scaling
Scale up
By 2030- Market Roll -out 1 Continued Commecial
Innovation array
1 Supply chain installations (30
engagement MW-+)
91 Accelerating
cost reduction,
standardization
and scaling up
By 2050z Mainstream 1 Rapid-cost Suply up to
reduction- 100 GW  of
volume ocean energy
production

Table 1:0Ocean Enagy Europeview

The Tableabove sets out the view ofOcean Energy Européhe wave and
tidal industry representative body) of what is likely to happen to the sector
all the way out to 2050in Europe. The consensus appears to be that tidal

10



energy tednology is ahead of wave energy technology in development
termss.

Ireland (specifically, the ESB) mayave the pioneering 5 MW WestWave
wave project up and running by c2020 and there is a possibility ofother
pioneering wave arrays off the west coastGiventhese projects and various
projects planned in Scotland and elsewhere, there may be more than ten
pilot arrays at work in Europe by 2020. However, the overall views ddcean
Energy Europare in line with those of MRIA. In practical terms, this means
that ocean energy(wave) array deployment of scaleoff the West coast will
not occur until the latter part of the 2020sat the earliest.

3.3NATIONAIOCEANENERGYPOLICY

Ireland z North and Southz is a potential renewable energy powerhouse and
the sum of its wnd (both onshore and offshore), wave and tidal resources is
deemed by Siemens to account for 1/3 of all such resources in Western
Europe’.

Ocean energy i\ clear policy concern of theGovernment of Ireland. It has
been singled out as a national priority dr research and development
support8. Supporting the emergence of this industry was set as one of a
handful of strategic goals fixed for national energy policy to 2020 The
policy statement on the Green Economy, published in November 2012, also
highlighted the potential importance of the sector and pledged suppot®,

The huge UCC Beaufort building, part of University College Cork and
headquarters of the SFfunded MaREI Centrewas opened in2015 and
houses theLiRnational ocean energytank testingfacilities. The new complex
and MaREICentreitself are in receipt ofsubstantial financial support from
the Department of Communications, Climate Action and Environment
(DCCAE, previously th®epartment of Communications, Engy and Natural
ResourcesDCENR, Sistainable Energy Authority of Ireland (SEAI) and

®There is an excellent description o&thiarious technologies and the elements involved in developing,
making, deploying and supporting ocean energy devicé¢ave and Tidal Energy in the Pentland Firth
and Orkney waters: How the projects could be bulreport commissioned by The Crownaestnd
prepared by BVG Associates 2011

'Siemen’s presentation

8 Report of the Research Prioritisation Steering Gréopfas, March 2012

9 Strategy for Renewable Energ9122020 Department of Communications, Energy and Natural
Resources, 2012

10 Deliveing our Green PotentialGovernment Policy Statement on Growth and Employment in the
GreeneEconomyDepartment of Jobs, Innovation and Enterpridevember 2012
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Scence Foundation Ireland (SFlwith cash or contributions in kind from
around 50 industry partners.

SmartBay, the test site e.g. for quartescale devices in Galway Bay, is also
making a key contributionto the national tapestry of ocean energy support
and has secured significant capital investment support from industry, SEAI
and SFI. A total of 35 different projects have been supported to use the
facility under a special access programni@ since 2012 with another 9
projects approved from industry and related activities to aid sensors to
Oif 1T OA M8 laddds. An May 2016, a National Infrastructure Access
Call funded by the Marine Institute was launched with successful projects
expected to commenceoy Decemberof this year. Irish SMESeaPowe has
been awarded funding from SEAI to test their device at thEmartBay test
site and it was successfully deployedh October 2016.In addition, SmartBay
has been successful in EU funding applications, with projects already
funded, 1 in contract negotiation stage, 2 proposals under evaluatioy the
European Commission and 2 more being prepared.

SmartBay is providing test site access and marine science support in the
following projects: RECODE (to assist irhe development and testing of an
umbilical cable monitoring system); FORESEA (to support testing and
validation of low carbon technologies in marine test centres); MARINA (to
PDOT i 1T OA OAODPI T OEAI A OAOCAAOAE AT A EITTIC
(to improv e the dissemination and exploitation of EU funded R&D outputs);
JERICENEXT (involves harmonization and improvement of ocean
observation and R&D through facilitated access to research infrastructures);
and MARIABOX (development, testing and validation ofraulti -parameter
autonomous marine biochemical sensor). MARINET2 (free access to test
sites for marine renewable energy technologies) held &ick-I AmES6tingin
conjunction with the MRIA Forumin February 2017.

SmartBay is a partner inthéDp p I &/ Progectmhich opened its first

call for support packageapplications in July 2016 and a second call in
November 2016 Successful applicants receive free access to test ocean
energy technologiesinrealOAA AT T AEOET T O AO OEA DOI |
sea test centres. Theproject is funded throughthe Interreg new programme,

part of the European Regional Development Fund. The project aims to
encourage longer term testing and technology desking, thereby leveraging

further investment and enabling progressiomn towards the marketplace.

I National Infrastructure Access Programme
2 Technology Readiness Level

12



Through the project, the performance of innovative ocean renewable energy
technologies is demonstrated in real sea conditions, helping to leverage the
investment needed to take new products to market. Access to test sites will

be provided through a programme of competitive calls, ©1 AU OEA DOl
consortium.

To the north of SmartBay, wrk by SEAI isin hand to develop, on a phased
basis, afull-scale test site (Alantic Marine Energy Test SiteAMETS) at
Belmullet in County Ma/o. Although there is no device at present which
could survive at AMETS in winter (at least!), it is a smart investment in the
A£OOOOA AT A OOOAAAOGOAEOI T U OAOGOAA A0 1
marketing tool in ocean energy globally.

The most importantcontemporary policy developmentin Irish ocean energy
was the publication of theOffshore Renewable Energy Development Plan
(OREDP) in February2014. The OREDFontains a number of new initiatives
including extra financial support, an initial market suppat tariff for wave
and tidal energy,etc. It is being implemented by a Steering Group of officials
representing all relevant Departments and agenciesFinancial support for
ocean energy overall by Government hasmcreased in the past threeyears
and policy work continues apace e.g. the recent consultati@on tariff
supports!2 and guidance on environmental assessment&3, respectively. A
mid-term of the OREDP is envisaged for later in 2017.

As might be expected there is still mch policy and practical work tobe done.

For example, he need for an explicit decision about which arm of
Government(probably DCCAEXOET O1 A AAO A O sébedandd ] I OA
I DAOAOCA A O1 1T A OOQlicansesOdad IBDaGdsfor Adtent@IA OT ET
developers must ke sorted out.Thetiming and terms of referencefor a first

leasing round of an appropriate areés) must be determined. Thamportant

WestWave project will require further support and the full package has yet

to be decided- T OO0 DOAOGOEIT ¢ 1T & Al 1 hto €uppdrt OAT T ¢
marine economic activity such as ocean energy must be updated \tize

Maritime Area and Foreshore (Amendment) Billvhich is reportedly

HOREDP Offshore Rnewable Energy Development Plana Framework for the Sustainable
5S@St2LISyid 2F LNBfl yRQa h foeganenIdf ContntBaatiosf S 9 y ¢
Energy and Natural Resources, February 2014. The Plan deals with offshore wind energy as well as
wave and tidal energy

2Renewable Electricity Support Scheme Technology Review ConsulBgjpartment of
Communications, Energy and Natural Resources, July 2015

13 Draft Guidance on EIS and NIS, Draft Guidance on Monitoring Part 1, Draft Guidance onrgonitori

Part 2— Department of Communications, Climate Action and Environment, September 2016
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iImminent (as it waswhen the last study undertaken by the Associatiorwas
completed in 2015!) and which, oncei T OAh EO 11 OEA 1
legislative programmefor this session

In Northern Ireland, the first offshore leasing round has taken place anavb
significant tidal projects (100 MW each) were among those selected.
Sgnificant R & D work continues to berecorded in Northern Ireland e.g.
under the Centre forAdvanced Sustainable EnerdZASE)at QUB

3.4 MRIAPOLICYSTUDIES
This paper is the seventhin a series of studies into longerm development
iIssues in ocean energy undertaken by the MRIA.

The first of these dealt with thethird -level education need%* of ocean energy
AT A EAO 1 AA AEOAAOI U O OEA AOOAAI EOEI
focused on ocean energyhich is being executed jointly by a number of
institutions (led by University College Cork- UCQ in both Ireland and
Northern Ireland. The new degree commenced in academic year 2013/14.
The inter-college task force established to develop this project was led by
the Association.So far, 27students have completd the MEngSc programme
and have been employed by companiesand organisations such as
Wavepower Technologies, Kite Power Solutions, MaREI and Mainstreadm
addition, MaREI has also introduced theOceanEdtraining seminar for
industry with over 20 attendees at two seminar and waveank session held
at LiR in late 2016.

The second study reviewedesearch and development in ocean energy in
Ireland?s and was published in September 2012. It identified a series of five
research priorities in ocean energy, both for the research communitynd,
also, for those engaged in the allocation of research resources.

The third study examined thesupply chain for ocean energ¥f in Ireland and
was published in June 2013.

The fourth Paper was published in December 2013 and dealt with the
potential for co-operation between Ireland and Scotland in ocean eneréyy

14 ThirdLevel Education Needs of the Ocean Energy Indgstoymaximise the job and income
LR GSYydArf 2F LNBf I MRAAQUEtEBRT y Sy SNH& NBaz2dzNDS
15 Research ath Development and Ocean EnerdyReview of Research and Development in Ocean
Energy in IrelanMRIA September 2012

16 The Supply Chain for the Ocean Energy Industry in IreBistussion Pap®RIA June 2013

7 The @portunity for CeOperation and Collalvation between Ireland and Scotland in Ocean Energy
MRIA December 2013
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The fifth Paper dealt with the maritime infrastructure needs of ocean
energy!® and was published in December 2014 and focused on ports in
particular. A key recommendation was that preliminary planningshould
commence for a port facility in Mayo which might be needed in the 2030s

The sixth paper, was published in February 2016 and covereBunding the
Development of the Ocean Energy Industry in Irelandand its core
recommendation, the creation of a Pre&Commerdal Technology Fund has
prompted interest in official circles.

All of these Rpers (@nd others on subjects such as initial developmenbnes,
consentingetcq A OA AOAEI AAT A 11 Wowhiriai€dOi AEAO

4. The Ocean Energy Opportunity1®

Ocean energy has the potential to make a significant contribution to the

xT Ol A8 O ATl ddeed, theCimeardtithl potential easily exceeds

human energy requirements. tAT O1 A P OT OEAA Oxtiobel ET C6
with a wave and/or tidal resource to exploit and the policy ambition to

become a global supplier of goods and services to the industrywith
enormous opportunities to create income and jobs.

Ocean energy has the potential to make a significant employmeantd wealth
creation impact over time in lIreland as a whole An early study
commissioned by the relevant State agencies on the island of Ireland
(Sustainable Energy Authority of Irelandnd Invest Northern Ireland on the
potential economic impact of oceamnergy?! stated in 2010that:

There is currently sound quantitative evidence that by 2030 a fully developed
island of Ireland OE sector providing a home market and feeding a global
market for Renewable Energy could produce a total Net Present Value (NPV)
oE AOT OT A AOVAEIT 1 ET 1 jobAlltfs pdssible that @Edla@O AT A C

of Ireland wave energy AR OOOOU 888 Al 0,060-52000 jobOAA 8

,,,,,, ~ N s £ oA AN N~ A o~ A

. AOEOEI A )1 Z#OAOOOOAOOOA 3$AOATT PIi AT O O0OET OEOEAO
Industry MRIA Discussion Paper December 2014

19 This section is drawn frorRunding the Developme of the Ocean Energy Industry in Ireland
www.mria.ieand has been updated and placed here again to drive home the poinbdeain energy

is a reabnd enormous economic opportunity

20 Intergovernmental Panel on Clima@hange- Special Report on Renewable Energy Sources and

Climate Change Mitigation, Chapter ®cean Energyune 2011

21 Economic Study for Ocean Energy Development in Irespid/, 2010 A number of other
international studies have since underpinned thenger a | thrust of SQW altholt
term predictions won’'t be achieved.
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AT A AT . 06 -iodbpZnB0OB Bi BAWAOTI U A OEAAI
AAT EOA O879@ jobsanad antNPV of betweeA41.5-2.75bnby 2030-
SQWEXECUTIVESUMMARY

Expert opinion22 since has underpinned the broad thrust of the SQW study
although it is generally regarced today as being somewat optimistic in
terms of its forecasts of when job creatioretc. might occur.

4.1 FORECASTS FBRRLYNSTALLEOCEANENERGYAPACITY

RelevantEuropean Union Member States haveettargets for ocean energy
based electricity generation capacityand these arancluded in their National
Renewable Energy Action PlangNREAP}3. Undeniably, overambitious
(with the benefit of hindsight) targets were fixedin early yearsfor installed

capacity. Ireland for example,set a target of 500MW of ocean energD ET  OE A

x AOA OGS 2AThe tqughcengineering challenges encounteceby oean
energy device developers has since led to a more cautioapproach being
adopted. For example, a 2013 estimate buropean industry?s recognised
that only 10MW of ocean energy generation capacity had been install@ul
Europewith an associatedindustry il OAOOT AT O 1T OAO o OAT
Industry went on to forecast that there might be several installations by
2020 of up to 20MW each with some leading players installing up to 5SMW
each over the same time period while commercial installation rollout ws
envisaged from 2028 &nd even these estimates might be deemed to be on
the high side.The Figure below is an illustrative estimate of what was judged
as recent a®2013 as likely to happen in the UK out to 2020.

22 Referenced later in this section 4

Z3Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the
promotion of the use of Energy from renewalsburces and amending and subsequently repealing
Directive 2001/77/EC/20 and 2003/30/BExficial Journabf the European UnionL 140/16

24 Developing a Sustainable Energy Future for Iretstheé Energy Policy Framework 2620200p cit.

25 Industry Vision Papet013op cit.
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Figure 1:Likely deployment for UK waveand tidal energy 20136

The latest European view is set out in Figure 2 below which shows the
position at June 2016 and is tied into a forecast deployment of 83@W by
2020.27

H Tidal Stream W Wave
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L
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15

Source: Ocean Energy Europe, Kit-in-the-water database.

Figure 2 Europe deployed tidal stream and wave capacity, under construction dn
permitted capacity (MW) situation at June 2016

26 Ocean Energy Technology: Gaps and Barge@cean 2013
27 Ocean Energy Strategic Roadmap op citp16
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Ireland has moved on to adopt &autious approach based on experiencand

now focuses inter alia on supportingindustry to get projects (such as
WestWave) hto the waterd8 without setting specific capacitytargets. The

OREDP took a prudent approach to targets:

O EOAT OEA AOOOAT O OOAOA 1T &£ OAAAET AC
previously outlined to 2020 will not now be achieved but the possibilitieeyt

represent remain valid overa longer timescale looking out to 2030 and
beyond®?

This practical strategy on thepart of Ireland reflects recentEuropean advice:

O 8fidst pilot arrays z consisting of three or more devices with a
maximum installed capacity of 10AW z will be the cornerstones of a
succesful market deployment strategy for Europe. They will, for the first
time, prove the viability of generating electricity from more than one
device, and in doing so they will generate vital lessons which will help
developers target future innovations in aay performance, reliability
and cost reduction. Successful demonstrations will not only pinpoint
where further improvements are required; they will also build investor
confidenceThis will stimulate investment into all stages of technology
development, ad will help to engagethe supply chain. Successful
electricity generation from the first arrays will also galvanise planning
for future grid connection and the development efficient regulatory
OACEH.AO8S

The Europeanapproachz focus on getting devies and small arrays working
in the water z is also recommended by other authoritative sources, for
example, the Carbon Trust:

O4EA TABO OOAD Oto mEvedon © Bullding SmAlaBa®O U A C
(around 5-10 MW) to demonstrate that multiple devices cdaeinstalled

and operated in the same location, and that arrays of devices are able to
generate electricity at a significantly lower cost of energy than the
individual prototypes®!

28 This approach is illustrated by the pragmda@iffshore Renewable Energy Development Bfaait
29 OffshoreRenewal# Energy Development Plap cit.

0Wave and Tidal Energy Market Deployment Strategy for ElBb@eean June 2014

31 Accelerating Marine Enerdgyarbon Trust 2011
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Nonetheless, given the risk and cost involved,is fair to ask why nations and
firms should commit resources to developing an ocean energy industryhis
Issueis tackled in the next sections.

4.2 FUTURE OPPORTUNITRECASTS

There is a remarkable confluence wiformed opinion regardingthe long term
potential of ocean energ notwithstanding early modest progress and this
underpins the case for the Irish State to continue investing in and supporting
the development of the sector.

Ocean Energy Européas estimated that 100GW of ocean energycould be
installed in Europe by 20932, The Carbon Trus# has projected that, as a
high scenarig a cumulative, undiscounted marketof £460bn in wave and
tidal is possible between 2010 and2050 with the market reaching up to
£40bn pa by 2050. Thiss based orestimates of 189GW of wave andb2 GW

of tidal energy being installed by 209. The study stated that 7075% of the
market would be accessible (i.e. the market which it can access and in which
EO AAT AiipPpAOAQq O1 OEA 5+ xEOE A 0ObPO
£68bn. The latest, Ocea Energy Strategic Roadmajj, forecasts are similar
The International Energy Agenc$f estimates aworldwide potential of up to
200 GW of wave (65%)and tidal energy capacity, again by 2050

The global firm E¥% drew on IEA Ocean Energy Systems work when it
reported that:

@cean energy technologies could start playing a sizeable role in the
cii AAT Al AAOOEAEOU [T E@ AOIOTA o1yt
similar rates of growth between 2030 and 2050 as offshore wind has
AAEEAOAA ET OEA 1 Yepgmenistcould ddae @8 8 £00
i ETTEIT AEOAAG.TAx ETAO AU ot wtd

The State agency Scottish Enterpris&]l OAAAOOO j O1T AAO A OAZ

cumulative market value in Europe in 20142030 of £6.4bn and £6.3bn of

capital expenditure and £1.4bn and £1.1bmf operational expenditure for

tidal and wave respectively. The agency believes that ocean energy

companies have invested more than £200m into the Scottish economy while

32 Industry Vision Paper 201 cit.

33 Marine Renewables Green Growth Pa@arbon Trus2011

34Ocean Energy Strategic Roadniyilding Ocean Energy for Euragecit. p.7
35 Energy Technology Perspectives 2ltdrnational Energy Agency

36 Formerly Ernst and Young, then EY
37 Rising Tidez global trends in the emerging ocean energy markeY 2013
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62% of their supply chain is Scottish. They forecast over 10,000 jobs, direct
and indirect, in tidal in Scotland by 20338

Regardless of source, expert opinion believes that the ocean energy market
xEl 1 AA ATT0O0I 1060 ET ¢mC UAAOOS OEI A8
4.3 DEVELOPMENAOLUMES ANBGOSTS

How many MWs must be deployed at the prototype/demonstration/pre
commercial stages of ocean energy development before indusl roll -out is

feasible? Aprovisional estimate is 520- 7 A&l O xAOA AO A AT OC
400- 7 A1 O OEAAT 33 The Bulk 8f th©WdluniegH300vtAehch

ET AT OE xAOA AT A OEAAIT qQ AT A AT 00O | ox
to still distant pre-commercial arrays invdving TRL 8+ devices. Neiher sets

of financial figures are daunting in the overall scheme of energy costs. They

are achievable provided relevant national Governments and international

bodies can devise realistic funding schemes and develop inteation
development modelsz a real opportunity in this area arises for the three
jurisdictions of Ireland, Northern Ireland and Scotland.

4.4 COMPARATIVEXPERIENCE

The long term projections cited at 4.2 appearremarkable in the light of the
current stage of development of what is an esrging technology. However,
wind energy may be anillustrative and broadly comparative development
experience for ocean energy

Onshore wind energy is not an overnight phenomemn. For example, there

were just 10 MW ofall sources ofwind energy capacity in plae in Europe in

1980 and it is estimated that the equivalent figure now lies atvell over 100

GW40 In modern times, the first significant wind turbine was a threebladed

200 kW device installed in Denmark in195641, almost 60 years ago which is

illustrativ e of the great technical challenges all forms of renewable energy
EAOA EAAAA8 ' AOi ATu ZAAAA OEA OOAOI AOGE
popynO 88AT A UAO ' (ybrdeH dsithe Keel & thdnddérm 1| U O A
German wind industry.

%¥Presentation by Scottish Enterprise at joint MRIA/Scottish Renewables Workshop, Edinburgh,
September 2015

3% Ocean Energy Euromard paper, December 2015

40 Industry Vision Paper 20D) cit.

41Wind turbines can be traced at least as far back as 1887 whéaV devices were recorded in Ohio

and in Scotland
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Growian—derivedfom t he Ger man-pwwe de @ ewhas dpweearitg 3
MW wind turbine built by MAN in the early 1980s. It had a 100m tower, a 100m rotor

di ameter, a nacelle that weighed as much as
for 1% of its life and was closed in 1987. The influedteal Spieget o mme nt ek t hat
built Growian to prove that it cannot be don

The offshore wind experience is even more significantThe first offshore

wind turbines were installed at Vindeby, Denmarkin 1991. This 11 x450 kW

array was slightly smaller than the 5MW now envisaged&l O OEA %3"
WestWave wave energy project @ticipated for c2020. The first commercial

offshore wind farm was opened at Middelgrunden, Danark only in 2000

(just seventeenyears ag) with a total capacity of only40 MW42, Windeurope

has reported*? that in 2016 there were 3,589 wind turbines, with a total

combined capacity of over 12.&W, fully grid connected in European vaters

across 10A1T OT OOE AOF8MOATAA AOOOEAO tThwty -7h
DOl EAAOO EAOA OAAAEAMN OFET Al ET OAOOI Al
The jobs and wealth creation associated with renewable energ are
remarkable: a total of 8.079million people were employed directly and

indirectly in renewable energy globally in2015 .This is up from 2.2 million

jobs worldwide in 200744, Global new investmer® in renewalles in 2015 is

estimated at $286n.

The UKenvisages £6.1bn added to the UK economy by ocean energy by 2035,
creating 20,000 jobs?*. Scottish Enterprise forecast that Scotland could

secure up to 30% of all wave projects going forward and 15% of alidial

projects4” SQW forecast a transformational impact by ocean energy on the
all-island of Ireland economy by 205038 The fact that,ii ¢mpch %OOT |

. ~ - A~ ~ ~

billion of economic activity agan indicates the potential possible for ocean

“2l'reland’s first (and so far only) offshore win
Bank in 2002

43The European offshore wind industikey trends and statistics 20h6tps://windeurope.org

44Renewables 2007 Global Status ReptiN 21 Renewable Policy Network for thé'2éntury 2007

45 Renewables 2016lobal Status Repodip cit.

4 Wave and Tidal Energy in the \¢iinquering challenges, generatigrowthRenewables UK 2013

4" MRIA/Scottish Renewables Workshop op cit.

48 SQW op cit.
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AT AocuUu AT A EOB80 xiheG&8Emajorityqd thi§ ecanBrdicd
activity) did not exist just one decade a@¢®

As an illustrative aside, the longerm nature and complexity of offshore
projects is llustrated in Figure 3¢ below setting out the timescale

associated with a typical (and roughly comparable to ocean energy) offshore
wind project.

ﬁﬁﬁﬁﬁﬁﬁﬁ \
1
Initial . Supplier . . Installation & Qperations & %
. Permission Finanecing . . '
planning manage ment construction maintenance ;
= |dentify = Mpply to the = |dentify suppliers = Oplimize = Mign suppliers' = Assure high
suitable area responsiole > Megatiate terns project timeframes with lewel of turhine
= Evaluate wind public authorty Allocate interface structure lagistics availahilty
potential = Conduct Fisks = Prepare info i capt = Regular service
> Evaluate required > Develo merma and > hWenage and and quick
ground surface enwironmertal insiallatpinn and financial model rritiggate troubleshooting
. gudies i~ for investars interface risks = Epapla
» Develop wind logistics concepts .
farm layout > Dewelan O &M and hanks > Ensure timely component
cnncepf > Approach COMissioning change
bariks and = Ensure cost
investors effectiveness of
* Financial close D&M concept
| I 1 ] 1 ] 1 | | ] 1 J
1-3 years 2-4 years 2-3 years 1-3 years 1-2 years 20+ years

| J
Avg. of 7-10 years"

1) %ears per phase naot strictly cumulative as some phases owerlap

Figure 3 Timescale of typical offshore wind project

Overall, the argument here is that the precedent setdr ocean energy by
other renewable technologiesand particularly by offshore wind, which was
also born (and very recently too) to serious engineering and cost
competitive challenges, suggests thatocean energy could scaleip fast z

perhaps in the late 202G (tidal)/early 2030s (wave) and m&e an impact
globally, particularly to the benefit of Ireland,once engineeringstability and

basic competitiveness are attained.

4.5 OCEAN ENERGY IS NOITGHE OPPORTUNITY

Against the backdrop of 5.4 aboveit is useful OT O A T theBAoOnbE
scaling-up of oceanenergyforecast earlieragainst theprojected investment
in_offshore wind put forward by Roland BergeP! (see Figure 3. These
consultants forecast that the annual global rate of installation of ew
offshore wind capacity may rise td6.5 GWp.a.with an annual investment of

4 The State of Renewable Energies in Eusap®©bservER, 2013 Edition
%0 Offshore Wind Towards 202®mn the pathway to cost competitiveneRsland Berger April 2013
°1 Offshore Wind Towards 2020on the pathway to cost competitivenesg cit.
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O¢mn8ipR20. TEO OAT | DOBRAOH AVADE 450006 O

O 1 1 A& market in ocean energy at peak, albeit many years further out.

REN2ZE3 (see Figure 4 shows that the total installed capacity at present in
renewables from all sourcesin the world amounts to over 750GW. The
various forecasts for the scale of thecean energy market set out at.2
represent a substantial proportion of this figure.

Global offshore market e
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[ Offshore projects Il Plans foroffshore [ No activity
Raticnale: Investment costs per MW: 2013: EUR 39 m, 2016: EUR 3.6 m, 2020: EUR 3.2m
Sowce: EER; BTM: Global Data; Rofand Berger

Figure 4: Global dfshore wind market projections

52 Marine Renewables Green Growth Papercit.
S3REN 2Renewables 2016lobal Status Repoap cit.
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Renewable Power Capacities, in World, EU-28, BRICS and Top Seven Countries, End-2015

Gigawalls 800 785
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*Not including hydropower (see Reference Table R2? for data including hydropower). The five BRICS countries are Brazil, the
Russian Federation, India, China and South Africa,

Figure 5: Renewable Power Capacities in World, E@8, BRICS, andiop Six Countries, 2018

The general conclusion that can be drawrnz even though the comparisons

are of different technologies at different stages of development and over
different timescalesz is that the opportunity for ocean energy is relatively
enormous and that the journey being taken by ocean energy is broadly
DAOAIT T Al O1 OEAO O1 AROOAEAT AU EOO «x
shorter period by the latter in light of the lesser technical cha#nges faced

by wind).

4.6 IMPLICATIONS FORELAND

It would be easy to take a dismissive view dhe argument emerging above

e 8 OEA O1 ET ES 1 AAA-teAnXddecabibfiinveStmdhts lEE O h
maturing technology (offshore wind) and the longterm projections for a
technology still at the early stages (ocean energy).

The Association believes, nonetheless, thesed on reasonably comparable
development experiences so far and the long term forecasts for ocean energy
by creditable sources andhstitutions, ocean energy willbecome a major
enterprise opportunity, certainly from 2030 or so onward$his is in line with

the European Union approach to renewable energy today where the policy
horizon is being extended out to 203nd is reflectedalsoin the latest Irish

AT AOCU 7 E BXinkeframeéd B & @I6o0n line with othefrish policy
developmens where the OREDP provides a route map to 2020 and where the
next challenge is to develop ambitions, targets and policies for the next phase

>*REN 2Renewables 2016lobal Status Repoop cit.
SSWhite Paper op cit.
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out to 2030.Ocean energy is unlikely to be a niche opportunity as is sometimes
assumed. Ocean energy could conceivably grow to a scale beyond that of
offshore windand it perhaps has the potential to generate a notable portion of

OEA x1 O1 A0 PlL.xAO OANOEOAI AT 60

TEA Ei DI EAAOCGET T O A O ) OAIT AT A AOA OxI1 A
energy should not just be about exploiting our abundant wave energy
opportunity to meet domestic energy needs and, in particular, to provide for

export. It should also beabout postioning the country to exploit an
extraordinary opportunity for job and incore creation and to becoma force

in the global ocean energy supply chain

5. Terms of Reference

The MRIA put forward, in 2016, a proposal to the Sustainable Energy
Authority of Ireland (SEAI)to examine the nontechnicd, non-direct funding
barriers to the development of ocean energy in Irelandvith an emphasis on
insurance related issues

This issue arose from an informal but widespread view that an active
intervention in the market would be required if prototype devices and
particularly early arrays are to be properly insured and if the associated
performance guarantees warranties and other (mainly) regulatory matters

required by utilities etc. are to be met. In other words, thee sideissues, as

they are typicallyregarded,mayE AOA OEA AAPAAEOU O1 AA
ocean energy. They emerged also as a concern in the various surveys
undertaken in Ireland, Northern Ireland and Scotland recently in regard to

the OPIN projects.

The challenges toboth our basic knowledge of the problem and in the
formulation of solutions to it include:

1. What form and type of e.g. insurance is required and by whom? How is risk
perceived and determined in the marine area? What is deemed an aptable
level of performanceguarantee and warranty provision for new technology
developments? What is required and by whom? What other (principally)
regulatory requirements will be faced by prototype device and early array
developers? Are they possible lboickages to development?

% Ocean Power Innovation Netwomrstablished by Ireland, Northern Ireland and Scotland as founder
members in 2016 with support from MRIA and ESB
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2. How were these issues dealt with in other renewable energy fields, notably
wind? What are the lessons for ocean energy? Is there scope for the
arrangements in those areas to extend into ocean energy?

3. What initiatives are udA Ox AU AT OAxEAOA As8cs AO O
Ocean Energy Forunat the Euopean Investment Banketc. to tackle these
issues and how can Ireland link in to them?

4. What form should a coseffective public policy initiative take in this area if

needed to de-risk prototype devices and notably early stage arrays, thus
increasing the international appeal of Ireland as a location for this future
industry?

The support of the Sustainable Energy Authority of Ireland for this project is
gratefully acknowledged

In the light of SEAI support, this paper was writterwith a Republic of Ireland
emphasis b it. However, it should be noted that the Association is an all
island one and this is reflected inte makeOD | £ - 2) 1 60 | Al AAO«

6. Strategic Topics Explored

The Association undertook aeview of the issuesoutlined at 5 during 2016

in interviews, on a face to face basis in most instances, with a wide spread o
interests in Ireland, the United Kingdom and elsewhere in Europe. A list of
those companies and instiitions interviewed for this paper is contained in
Appendix 1.

Interviewe es were presented with a list, drawn up by the Association (and
not claimed by us as being exhaustive!) of possible obstacles to the
development of ocean energy. Challenges as diveras consenting, initial
development zones and health and safety were all set out alongside insurance
i.e. theAEOAOOOET 1T O x AnGdvourddf dsuréntedah Ading the
principal obstacle. The topics raised all lay outside of the technical (e.g.
engneering problems) and direct financial fields (e.g. raising equity, loans
and grants). The exception to this rule lay in discussions with topic experts

(e.g. in insurance) whose interest lay in tightly defined domains.

In line with the normal practice in MRIA Papers, direct quotes are given
anonymously.However, arecord of most viewsz about 300substantial views

were recorded by the Association in the course of preparing this Paperis
setotAO ! DPPAT AE® ¢8 4UDPEAAI | Uddundedeaéh A EA
heading inthe main body of the Papebelow.
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7. The Issues

7.1. STATE OFHEINDUSTRY

The great conundrum of ocean energy is that, on the one hand, there is
widespread recognition of the potential of the sector in terms of both the

scope togenerate electricty from those locations (includinglreland) with a

resource (principally awaveOA 0T OOAA ET ) QdcledtdatobsO A A O,
rich supply chain, and on the other hand, the relative lack of investment in

ocean energy by GovernmentsQA AAT AT AOC Ustatds iA Bté&xk 1 AT C.
contrast to the experience ofother forms of energy generation which were

lavishly supported during their period of trial and error, prototype iterations

and so on. Solarfor example AAT AZEOAA AOT | whikkEghs OODPA
turbines and nuclear power are bothoffspring of military R&D. Wind has

benefited from the heavily Statesupported progress made in composite
materials, particularly in aerospace which has spilled over into wind turbine
blades.Figure 6 gives an indicative share of private and public funding for

an ocean energy concept per development phase:

R&D Prototype Demonstration ~ Pre-Commercial Industrial Roll-Out

= = + Cumulative of Public and Private funding === Public === Private

--------------

Fundinig required

Time

Source: Generated through consultation with the Ocean Energy Forum.

Figure 6. From Ocean Energy Strategic Roadmap Building Ocean Energy for Eup&de

Nonetheless, progress is being maden ocean energy new start-up
companies in wave and tidal continue to emergearound the world but
particularly in Western Europe; the Euiropean Commissionis working on
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plans to support ocean energy e.g. through the Ocean Energy FoRim
Initiative; Governments in the ocean energy leathations z arguably Ireland,
France and Scotlang continue to support the industry despite the lack of a
defence or other major imperative to drive funding; and test facilities and
programmes are growing e.g. the LiR facilifySmartBayand MaREICentrein
Ireland.

(T xAOGAOh OEAOA EO A O®A A GEdaEeshAt&and AAA (
generating electricity at experimental levelsat the various facilities. Rolicy-
makers need to see progresand one possibility that has emerged is to
concentrate on achevable, kW-scale,applications in the immediate future
e.g. to provide electricity to island communitiesThe one dampener to the
generally cautious optimism encountered during the course of this study
relates to the unknown impact of Brexit on ocean engly and the general
difficulty surrounding tariff supports and policy generally for renewable
energy in the UK.

These points are illustrated by the selection of quotes from interviewees
below (and morequotesare contained at Appendix 2.

O, 11 EET musty@enérallyi evéryone is looking at Carnegie with great
interest- will this be the first device in wave to work well? The wave jury is still
out. Can anyone get a MW device to work, to survive the ocean? Scottish
Enterprise is looking at other optins/markets for wavez did a niche market
study which looked at fish farms, islandsew customers and new problengs
which do not requires large (i.e. output) devices. On the tidal side, we are close
to saying that tidal is close to the cusp of succesd elose to the line of success.
On large scale, Atlantis dominates tidal and there are other contenders such as
3AT OOAT AxAAI AOS

O7AOA xEI1 Ai AOCA E1T OEA 1T A@O OAT UAA
earlier, need something over the lineinthenexXd® T O OE@ UAAOOS
607AOA OET OI A I AOCO 11 OIi A1l TEAEAOh B

z - PN - ~ N =

| EI EOAOUG
O07AO0A AT A OEAAI CAT A Gikdrd itVa SEA Qldn ndv AA
resources are becoming availab&cd

" This is an initiative driven jointly by the European Commission and the private sector to develop a
road map for Eropean ocean energy and has led to the report already referredDtean Energy
Strategic Roadmap  Building Ocean Energy for Euro@916 available at
https://webgate.ec.europa.elimaritime forum/en/frontpage/1036
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OWOAOUOEET C E-Wisejrebardb\ededgd m th® UK aBdicblanse
of this being sortedut in the shortmedium term arel T x &

7.2. INSURANCE

Insurance will be amajor non-technical and nondirectly financial barrier to
ocean energyfor some time to come The issue breaks down into everal
fairly discrete elements: conventional insurance e.g. wreck insurance for
devices; construction insurance (likely to be a challenge given the
precedents set by offshore wind energy); cabling (an issue shared with
offshore wind); and, particularly, performance guarantees and warranties.

8 the currently higher risk inherent to innovative technologies cannot
be fully borne by either device or project developer, nor insured
commercially as insurers lack knowledge of the sector and appetite for
high risk/low premium insurance schemegean Energy Strategic Roadmap P9

s A~ N oA~ s A s~

as insurance solutions can b#&und to cover early, lowTRL, projects where
performance guaranteesusually dol dafise. Discouragingly, pioneering

device developers (Pelamis, Aquaarine Power) also tried to become site
developers in part because of insurance (performance guaranteesc.)

issue8 x EOE AEOAOOOIT OQurikén@udednwer®eldqdeanl OO

this topic:

O/ ARAT AT AoOcuUu ZAAAO Alzit EIndn® eehlabthe OOEE
product development stage; and customers will require a performance
COAOAT OAAG

O) 1 OOOAT AA EO A 1 AOGOEOGA EOOOA &I O 1T AAA
provide warranties and performance guarantees. Indeed, there is a need for
OPAAEAI EOO ET OOOAOO O AAAI xEOE OEA ¢
Al O T AAAT AT AOCUS8 8 ET -esthbhishe0 Enar@idcturer&E T A h
provide warrantiesetc,AOO OEAO WIHEIOTI6A0A MIDPAT AOCUGS
O4EAOA OEI OI A AA 11 ET OOCOAT AA BOI Al Al C
pgqs " 00 AOGAOUITA TAAAO A OIETA 1T &£ OEC
proAl Al £ O AOGAOUITA ET T AAAT AT AOCUG
Odean energy is at too early a stage for insurance to be an issue although it is

very expensive. Problems concerning insuring performance guarantees are

x AU Al xT OEA 1 ETAS
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O4EAOA xEI 1T AA 11T AAA fehefiypph AverAfrom BI OAT O
Al I AT EAOS

O7AO0AT OEAO AOA A OAEC Ai il PAT U6 EOOOA
Oil i1 A &£ of 1T /&£ DpAOOT AOOEED xEOE AEC Al it
Oj 1 AAAT AT Aocu AAOGEAA AAOGAT T PAOOQ EAO.
create the market asndependent site developers will put the risk on to the
technology developers who seifsured for stuff which is outside of normal

ET OOOAT AA AT 01 AAOEAO OOAE AO xAOOAT OE/
O thébiggest singlénsuranceproblem with offshore winl (and this may well

apply to ocean energy too as there are great similarities in terms of multi

turbine fieldsetc) is cabling and a particular issue is the quality of cable

7.3. SCALING

Ocean energy encompasses a wide and long supply chain rangingniro
university laboratories through to law firms, mechanical engineering
AT OAOPOEOAOh O mitivave dnctidal device Belveldr38The
companies in the wave and tidal spacetay are almost uniformly small and,
typically, at the start-up stage.In scale terms they are probably no further
on than offshore wind firms were in 1991 when the first offshore wind farm
was deployed off Denmark® and there were at least ten offshore turbine
manufacturers seeking Danish business at that time which reduced
significantly in the following decade as mostearly participants in the
industry dropped out and consolidation occurred.

Small, typically startup, firms are a feature of every new technology
innovation and have several barriers which are accentuated in eapital-
intensive area such as ocean energy: the development cycle for devices is
long and expensive; small starups have difficulty in attracting capital and
staff; and, faced by large and technically demanding customers such as
utilities, they lack credibility .

This issue is compounded in Ireland by a strong drive imany entrepreneurs

to create and protect Intellectual Property e.g. though patentswhich
precludes collaboration and sharing.

O4EA DPOT AT Al Al O A ApBhdrhusifcsdd Ankyilabkii@d E O
£01 AET ¢ O1 AT Oi 6

8See 4.4
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O" E C foEsth&l@dinpanies is technical mentoring or rather the lack of it.
Big disconnect with researchers in universities although the El Innovation
Voucher scheme works well. Perhaps form a panel of experts aAdl BBvides
O0PPT OO EIT OEIEIAO TATTAO O %) 6

~

OoAT PI A OATE AAT OO AT 11 AAT OAGET1T AOO
AT Aodcu ATii1 06T EOQU AT AOGI 60 AAAT xEOE Ci
ET AOOOOUS

O 8l challenges of being small can be insurm@A A1 A8POT I T OAOO

focus on their best features, their strengths and a partnership or relationship
xEOE A 1 AOCAO Al i pPAT U AAT AA OEA AAOGO
O0) £ xA AAT 860 OEAOAh xA AAT 80 CAO AAO
O&1 A O @ntd IdadsBoAid development, | advocate open innovation so that
resources can be can then be spent on products and technology and less on the
Dol OAAQETT T &£ o bl OOAI 1 EIT O8ATT AAT OOAC
O. AAA O1 ¢Cci1 O1 pAT Qdterionfofldtdlectddl RidpérE T C A
O0) OOO6AO T &£ AT 11 AAT OAGET1T AT A ATiI DAOEC(
companies running around after the same pots of money and there is no
Intellectual Property (IP) or knowledge sh& 1 C 6

7.4. CONSENTING
1O OEEO DPIET O ET Oendirondméniréldted ssDes AustOAT T B

as consentingx T OT A 11T 0 T1T0O0iATT U AA O OEA A
collective concerns. However, the consenting environment in prospect is a )
toughoneztE A 11T 1T C DPOT I EOAA T OAOAOAHaEyetC OAI

to appear® and legal precedents set in related fields are a worrparticularly
the/ 8" OEATT A O ! judgemen® Avhidh imhlied thai offshore
projects must be consented in the round.e. AT T 1T 6 ODPOI EAAO C
accordingly, must, for example,have a grid connetion before applying for

*9The Maritime Area and Foreshore (Amendment) Bill

€ The Association believes from dialogue with Government that the Bill may finally appear in 2017
61 See:

[2014] IEHC 632
http://courts.ie/Judgments.nsf/09859e7a3f34669680256ef3004a27de/71409d20df97079280257ddc004f8721?0OpenDocu
ment

[2015] IEHC 248
http://courts.ie/Judgments.nsf/09859e7a3f34669680256ef3004a27de/f143e7c97d13b14980257e31004997e9?0penDocu
ment
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consenting In addition, there are concerns about Environmental Impact
Assessment, Appropriate Assessment and data collection e.g. related to sea
birds.

04 EA b étdidsiegdurdunding landfall will be very important for ocean

energy andthd 6 ' OEAT T A O ! judgenie vl tieikdy Aithatl A
regard which deals with the whole chain from offshore power generation to

the grid connectionfoE1T AEOEAOAI DHOT EAAOOG

0! AEC EOOOA AOQEOEI C EI ) OEOE bl AITET
OPOI EAAO OPI EOOETI C6 xEEAE EI DPOAAOEARZ
connections arranged prior to seeking planning permission. This is not
practicaA | A 6

O8AT T OEAO EOOOA ET AEAAT OATT U OAmRAOO Ol

AEC Ai1 OOAOO xEOE 3AT1 Ol Al AB

Ow) ! © AOA Al théd surfing domrunitiy God éxAmple, are very
sensitive to locational issues as they are affected changes innthee field

arising from devices. This is going to be an issue in County Cilaeamportant
ESBWestWaveproject will be located off the Clare coasf)

O4EA AECCAOO EOOOA ET OEEO AOAA A O
Ireland has been before the Eapean courts and fined because it did not do AA
properly (?) in certain cases. The issue arises from the transposition of the EU
Habitats Directive into Irish law which was poorly done. As@sequencdhe

DAFM requires an AA for each aquaculture sitei ) OAT AT Ad

O(AAEOAOO S$EOAAOEOA EO OEA AECCAOO A
ET OAOPOAOAOGETT AU OEA %001 PAAT #1 0000
7.5. HEALTH ANBAFETAOPERATIONS ANDAINTENANCE

Health and Safety and Operations and Maintenance aigsues that arose
regularly with interviewees and are closely linkedTwo key pointsthat arose

are, first, that the regulatory authorities here (particularly the Marine
3000AUIT anilibe HealtrEASAfety Authoritywill have an important

part to play in the developmentof ocean energy buhave little experience in

the traditional, carbon-basedoffshore industries because Ireland has seen
relatively little offshore oil and gas activity unlike the UK. Thus, the
counterpart agenciesto the Irish bodiesthere have built-up a lage pool of
expertise in offshore energy Second, a critical issue for the economics of

ocean energy is whether or not devices can be maintained offshore or will

have to be towed to port even for routine maintenance.
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O 4 Behisaverygod OUOOAI &A1 O AAOGOOT UET ¢ OEET C
O$ AGEAA AAOGAI T PAOO AAAI O xEOE OB O |
domain issuesuch as anchoring, PTCxc. but they are weak in regard to

(AAT OE AT A 3AEZAOUKh DI AOAI Oi AAAAOOK |/ #
OAAI OE AT A 3AZAOU xEI1l AA Al EOOOAGS
6$1 xA ETITx ETx O 1 AET OAET AAOEAAO A
There is likely to be no access during Octob&tarch and only for 50% of the

time during the rest of the year for devices located at AMET8amullet, Co

Mayo. Trying to board restrained moving platforms is an act of insanity. The
ITTU DOAAOGEAAI OI1 OOEIT EO OiF 01 x AAOE
O 8 dew that all ocean energy devices would have to be taken into a port for

0&M on Healthand Safety grounds is unwarranted. The Wavebob device, for
example, was classified as a vessel and O&M and Health and Safety followed
this. A blanket ban on any O&M at sea would impose significant cost and be a
OOOA AAOOEAO O 1T AAAT AT Aocu AAOGAITIT bi /
7.60THER

A variety of other issues arge in the course ofthe extensive range of
interviews. Funding, the subject of a major MRIA study in 2035 arose a lot

but was deliberately set asiddoy the Associationas being broadly outside of

the terms of referenceof this study. Suffice it to say that companies still

struggle to raisefunding. A challenge which was signalled decommissioning

with early companies grappling with perceived unrealistic demands by
consenting authorities. TheD O A Gs8uk lar@ely raduced to a concern about

the local availability of suitable craft to support operations and maintenance

etc. and to concern also about the shape that any suppeviessel regulatory

regime might take. Apart from someother miscellaneous issues, there was a
widely-held view about engagementat two levels. First,there is concern

about engagement betwen the policymakers and the industry with
nostalgifA @D OAOOAA AAT OO OEA &£ Oi AO ET ADBOO
then Ocean Energy Development Unit; secondy@quite separately, industry

figures are well aware of the need talevise an effective model of public
engagement at sites encompassing test sites, prototype sites and locations

for commercial arrays.

2 Funding the Development of the Ocean Energy Industry amtrelww.mria.ie
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7.6.1 Funding

O4EA AEC EOOOA EEBOBAOEABOOOAOEABAOAEEI]
SOAOAO '"EAO OACEI A POOO ET OEA bl AAA 1]
O$s AGEAA AAOGAT T PAOO T AAA O1 OAEUA 11 Oi
AT A OAATES EO AO A AAI 11 OOOAOQEI TS

7.6.2 Decommissioning

O$AAIEOOETTEI ¢ AT OIA AA A AEC EOOOA Ac
AT AET O AEAET 6n AOAAEEIT ¢ AT AET O AEAET O
O$AAT I T EOOETTET C AT T AO AOAndwilappyitdh AA Al
I AAAT AT AOCUG

O!'T EOOOA codiidAifo sHi®d noly @GQlecommissioning. To get a

decommissioning agreement (in the UK), you need to show that you have
resources. We struggled to get an appropriate financial deal. The authorities

really wanted us to have the funds on deposit and tlisgoing to be a big
O0O0OCCI A & O OiAll AT i PATEAOGS

7.6.3 Vessels

607A OANOEOA OAOGOGAT O O1 AA &EOI T U AAOOE/
that you have to forego your fishinicence with the Marine Survey Office when

you want to use it as a wotkoat and then reapply for your fishinticence when

uir 6 xA1T 6 01 OxEOAE AAAE ACAET 8AT A PAU
3AT Ol AT AG

O3PAAEATI EOO OAOOAT O AOA AAET C AAOGAT T
devices in waves up to 2.5m in the North Seancerned about the vessels

which may be deployed to support wave energy. Likely to be drawn from oil

AT A CAO ET AOOOOU xEAOA AEOAOI OOAT ARG ¢
O#1 OO 1T £ EEOET ¢ ET OAOGOGAT O A1 O AADPI T UI
for this industry and Ireland needs to look at its regulatory regime to ensure
OEAO EO AAT T ETA Ob xEOE OEA Ai AOCAT A/
O) OAT AT A AT AOGT 60 EAOA A OAGEOAZEAAOQT OU
AGAil D1 Ah AT AOT 60 AEOOET COE adger védsdeld.x A AT
Skippers of the latter are not necessarily familiar with dealing with offshore

x] OE A8s8Cc8 AEOEI xI OEO ET EAAOU OAAOGS
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7.6.4 Public Engagement

O0OAT EA AT CACAI AT O EO OEOAT O 1T AAAT A
donetodate withWe®7 AOA ET #1 AOA AT A ! - %43 EI
O#11 PAT OAOGET1T AT A ATiiO1 EOU CAET xEII
AEOEAOI AT AT A 11T AAT AlTii 61 EOEAOS

dook a year to sort out compensation at AMETS with crab fishermen and
private developer8 will certainly face claimsfor compensation. Shell gave
AAAE AEEOEAOI AT jET OACAOA O OEA #I
OAT i PAT OAOCEI T8 O

7.6.5 Miscellaneous

O/ OEAO EOOOAO ET OEA xAU 1T &£ T AAAT AT AC
new business models are needed; the avaligbof personnel and deployment

vessels; a pipeline of projects is needed to give the supply chain confidence in

the sector andinthe lon® AOiI AAT T T I EA 1T BT OO0O1 EOQUG
O! AEC EOOOA &I O )OATATA j O 3A1T O1I AT AQ
West coaswhere the wave resources Z where do we hire a really big crane,

for example. No doubt that the supply chain in the West can evolve a bit but it

EO OOEI 1l OAOU OEOEUG

O8OEAOA EO A Ai i1 AOAEAI EOAOQEIT CADP EI
going into aademic research (in ocean energy) but how do we get at the
OAOOI O0e B

8. Features of a Solution

8.1INSURANCE

Insurance, includingperformance guarantees and warranty provision, is a
major issue and one where several elements in any future solution came
through in interviews. There needs to be engagement with the insurance
world even at this early stage in ocean energy so that knowledge is
developed and interest kindled in that industry. New funding solutions are
suggested e.g. vialE sources (as wasliscussd under the aegis of the Ocean
Energy Forum referred to earlier) and even, perhaps, selinsurance for
conventional (i.e. not performance related) risks may be an option in the
ongOAOI Al i1 C OEA 1 E$dudnitidtived OBAET E) 1 BDL
Limited (OIL) isa mutual insurance company that insures close to $3 trillion
of global assets for its 50+ members who are engaged in energy operations.
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The company provides its members with up to $400 million of per i
I AAOOOAT AA TEI EOQCOT ABEGAIET 0 ADLOBOA FAGU 60 AL

- ~ ~ s A~

O/ AAAT %l AOcU EO | OOOEAA OEA Hfoi x1 AAC
ET OO A maok goblém in getting professional indemnity insurance for a

WES project although got other forms of insuramavithout much difficulty.

Solicitors, doctorsetc. can get indemnity but not someone from a new
OAAETTITcCcUus %OAT OOAIT U Ci O EO AO AEOD(
O) 1 OOOAT AA 1 0060 AA TTTEAA AO AO PAOO i
whatwarrantescantA DOl OEAAA AT A soallCopanidsAvil T AT /
T AAA 1 AOCA PAOOT AOO O1 hokalod;theyrvank 8 ) T (
Ol i AOEET ¢ OEAU AAT 000006

I 01T A TEEA O OAA Al %5 A£O1 A
AOcu POl EAAOOG

6) 0 OITE OAT UAAOO AEOI I wuvoouvu £ O OEA
AARAOCAT T Db AGPAOOEOA AT A O OAOOI A Ai x16
6/ AAAT AT Aocu OOOAAAI AO OEA 1| AOEOEIT A
starting point is the marine insurers. RSA has 80% loé tmarket in offshore

wind etc.and other big players are Allianz, Axa, Swiss Re and Munich Re. Work
xEOE EIT OOOAOO xET 11x xi OE ET OEA T EA
O4EA T AOEAO EO x1 OOE AAT OO OOCKottTi
playersz RSA (60%0 0O EA | AOEAOQh 3xEOO 2Ah - O1 EA

P ~ N s A~ ~

A s

in OEAOA

offshore wind (early 90s) and was gone by 2000 as the technology matured

and strong companies emerged who could provide acceptable gntres
AEOAAOQI UG

O4EA AEAITTATCA EO O CcAO NOAI EEEAA | E
(such as B&V) involved with device developers when the latter are at a low TRL

level. The large company can act as independent validators of the small

AT I B AWwok&o that the large company can stand over the guarantees of

the small company if the latter has developed their device in a well organised

and externally validated manner. If this approach is followed, device
AAOGAT T DPAOO OEIT Ol AlilsumandedhicOA A DPOT AT Al x

63 Seehttps://www.oil.bm/
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8.2CALING

A number of solutions were offered to the scaling challenge and all of them
recognised the difficulty of startups in a cgital intensive, R&D intensive and
almost evaything-else intensive sector! This is compounded in Ireland
where a unique technologyentrepreneurial tradition has emergedn recent
times: start a company and once it reachestability and a reasonable scale
sell it. Thisinter alia has to do with the need for venture capital funds to cash
out at anearly stage, perhapsas early asfive yearspost initial investment,
as well as the issue of ambition touched on earli&r. These solutions
commonly featured the need for collaboration and partnershipzwith
solutions ranging from ways to involve major consultancies wh small
companies throughto intensive engagement with State agencies such as
Enterprise Ireland, InvestNI and Scottish Enterprise. There was almost
universal concern about the drive deemed to exist in many (most?) ocean
energy device companies to geneta and defend intellectual capitabs a core
goal8 . and this is held to be a major obstacle to company development in the
OAAOT Od AT O1 PAT O1 OOAAG APDPOI AAE EO ¢

O4UPEAAT 1T AAAT AT AOCUh bandsiwhAWIERA® toA OA ¢
change At leasffive or six companies are on this journey and they will have to
OAAT CcT EOA OEAO OEAU xEIi 1l TAAA A DPAOOT /

O7TEU AT 1860 )OEOE Al I BPATEAO CATAOAITT U
the ecosystem (e.g. lots of lotgm riskOAEET ¢ PAOEAT O AADPEOA
also because a lot of company owners lack the ambition to scale: at a certain

bi ET O OEAU xAT O O1 OAI1 ODPS

O3AAE A 11T AAl xEEAE Al 11T xGwhowait® AT CE
earn commercial level feesto get involved with projects without raising IP

issues. This is particularly important when projects reach SmartBay level i.e.

CcTRL 4+. This is one route to collaboration and partnership which would allow
AAOGEAA AAOGAI T PAOO OI OAAIT A ODPG

O! | AOET éhtreghdnehiiOn@dds a strategic partner who can provide
funding, insurance experience, technical competence and a project
development plan. The developer also has to deal with onshore planning, grid

ATTTAAOCETT AT A OEA #%2 | AEAOS

O4EA 001 O1T OUDAA /B AWRATADIBAOAGRAET ¢ AT 1 OC
I £ AAitt PAO AAugq EO AT T AOOAAT A O N
64See 7.3
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stage device developers. Providing a scope of work for a fixed fee is one way
AOT OT A OEEON AT 1T OEAO EOG OAOOAIT OKKAT GO
might allow for high-rate experienced engineers to be blended in with lower
OAOA EOT ET OO0 O1 i1 AAO OEA OAOGAOACA AAU
O) £ T AET O AT 1 001 OAT AEAO OAAE 0%$& COA
comparies or some similar arrangement, then the level of grant aid is reduced

down to c50% for the large firms and this becomes uncommercial for the

I AOCAO EEOI &

O3 A1 OOEOE %l OAOPOEOA AAT AOOATCA A& O
review of organisationddevelopment; also do advanced due diligence to flush

out flaws and help companies. Also provide support for market analysis and
provide Scotland stands at trade events. It all comes down to the willingness of

AT T PATEAO O7 AT CACAS

091 6 AAT A Apribel IrBlandiclient 961 odelof two ways: graduate

from the Local%l OAOPOEOA | AZEAA SadbAien xEOE
employees or quahf for our High Potential StadUp programme where you

xEl 1 EAOA O1 Ai1TOETI AA OO0 OEAO Ui O A/
Ai 1 T UAAO ET A OAI AOCEOGAIT U OEI OO DPAOET /
OPATA TTTAU 117 DPAOAT OO xEEAE OEI Ol A A/
6. AAA O c¢ci O1 pAlT Oi OOAA8N AT UOEET ¢ Al
8.3CONSENTING

The big lawna in the ocean energy environment and planning space is the

lack of the longpromised modern legal framework, the Maritime Area and
Foreshore (Amendment) Bill. The hard work on this has been done by
officials, what is needed now is the political will tobring this complex and

vital legislation in to the Oireachtas (Parliament) and commence thjourney

to the Statute BookMany of the other suggestiongoncerning consentingz

key examples arequoted immediately below z will hang off this legislation

once t becomes lawAn important issue in the practical area is the need to
rationalise and turn data collection e.g. mammal and bird surveys into an

O1T BAT &6 EOOOA AT, omovethemAEAtO ther€almDIiQaulicE AT A
goodsH

O#1 1 OAT OHIIC EIOA QOEIOEGRAT 8 7TEAOA EO EOeb
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O) 1 EOEAI $AOATTPIiATO :1T1TAO AOA AT ET O

I £ xT OE 11T OEEO ET OEA /2%$06

O 4 E A ziofdrhaEMarine Licensing Vetting Committee should be placed on

a statutory basis so that their scienti€t AAT | AEA A OAAIT 16 11
OT AAO %! OG 8

O3EIT O1 A AAOI U T AAAT AT AoOcu c¢i O1 1 "o
'T APDPI EAAOCEIT AITTA AT OO0 AuvttE AT A ¢
O4EA 101 ARO TTA EOOOA EO OEA Pebra®Al OEIT

Planning law had bigcontroversies over split projects, each component of
which was sub various environmental assessment requirerdantts. The
iIssue today is decisieaplitting and the only way to avoid it is to have one

AAAEOEITT AOOEI OEOU & O All OA1 OET C6
O$AOA 11 nd@ArdsinphrBABT AO | 600 AA 1T PAT AT}
O07A TAAA O T ETEIEOA AT OEOITI AT OAI AA

Al T DPATEAO AO PAOEZAET AAOO & O AOAOUOEEI
8.4. HEALTH ANBAFETK OPERATIONS ANDAINTENANCE

Health and @fety and Operations and Maintenance are not immediate issues

for ocean energy insofar as the technology is still largely at the prototype and
demonstration phase. However, they are of lonterm importance and, as
previously remarked, are linked issueswhAE EAOA OEA AADPAAEOD
experience ar, therefore,has limited familiarity with the regulatory world

of H&S and O&M in this part of the ocean spac&he key challenge for th

next few years is involvement and communication with the relevant
regulatory bodies.

O/ AARAT %l AOCU x1160 I AEA EO EZA£ xA AA
O(AAI OE AT A 3AEAQU OEIOIA AA OiD 1T E C
Ol OAEUG AT AEABENXGRAITBEDEAAOEAAO |1 OO0 AA
O- AET OAT AT AAg T AAA O1T ETT x AGAAOI U xEA
re ship hireetc.z this is especially important regarding tidal where there are

limited windows of opportunity for maintenand &

O" O1T UO 1 A OOIL havel bliolys@vhich Erk dp to 60 years old. Over the

last 15 years or so they have bought 10 buoys (from Turmec in Meath); expect

OI CAO vuvi UAAOOG OAOGOEARA MDD | £OI i1 AIOA 1DE
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-1 00 1T &£ ~QBdkr wAidhimairgeddnde of©ffshore wind platforms is

11T xAA xiI 160 xI OE &£ O T AAAT AT Aocus
on site, and the regulation of that issue, is a big concern. There may be some

1 AAOT ET ¢cO A&OT 1 OEA O, nkd éfficienéids i dffstiere D O
wind. It will involve recommendations about how to safely deploy maintenance
etcDAOOI T 1T A1 AAT AOA 1T ££OET OA xET A DI AOA
Ow- w# EO A EAU Pl AUAO 11 AAOGAITPEITC |/
while the Crown Estate is p#cularly hot on Health and Safety and this is a

big issue for a lot of device developers. EMEC has developed H&S and
AAAT I i EOOEITEI C COEAAI ET AOS

8.50THER

Finally, turning to the Other issues category Funding, Decommissioning,

Vessels, Public Engageménand various Miscellaneous mattersz it is

interesting that all of the solutions put forward (there is a small selection

below, see also F in Appendix 2) again feature the need for communication

and preparation in advance of the industry reaching early ntarity if Ireland

IS to maximise its potential benefits in ocean energy.

8.5.1 Funding

O8ET OAOAOGOET ¢l Uh OAOGAOAT ATI PATEAO EAC
effect: Atlantis on the AIM; Carnegie Wawa the Sydney Stock Exchange;
Minesto on theSAT AET AOEAT OAOOEIT T &£ .13%$1158
0) 0 EO AAxTETc 11T OEA %5 OEAO EO EO 1
projects to develop ocean energy. The EU is the only body at this stage that can
DbOO OECI EEEAAT O A£O01 A0 j A0 1 AAOGO Avti
O, AAE 1 [ abbit OfD 5 turkiGyoibvestor interest in ocean energy,

xA TAAA j5+qQ A OOAOGAT AT O AAT OO 1 ETEI Al
O, #1 % Ai AEOGET T O AOA AAEEAOAAIZAtleBSEE OAAI
a GW can be deployed to build the learning expece

&
Al

8.5.2Decommissioning
O$AAT I T EQOOET T ET C A taohdcaink bnAscblO AEMEEQS OAT 1
not compatible with SME developers in an easdtage technology. The

principle of bonds is fine but must be executed via some form of sinking fund
arrangel AT O6
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8.5.3Vessels
O, TTEET C AO OEA TAAA &£ O Oi A1l AADPI T UI
design of specialist vessels, especially for tidal devices while special towing

vessels are needed for wave devices. This could be a joint project fandre
and Wales undeinterrA C

O 8w& have no problems re supply of vessels due among other things to the
condition of the oil and gas industry and nor have we an issue with the supply

I £ OAOO ET OO0OOI AT OAOGET T 6

0) O xi1 01 A AA A EOCAuird & veBddwheEoulipravidess x A
ET OOAI 1T AOGETT AT A |/ Q- OAOOEAAO O AAOI L
8.5.4Public Engagement

O, TAAT AT 1T 601 OA OHiridl to Hat® has mAd® B0 Hifferemt E OO
: I EOOET T O AT A EATA 0t 1 AAOEI ¢ xEOE |

0! pPOATEA AT i PAOEOEIT ET xAOA Al AOCU
AT Aocuqgq AT A AT OI A AA CiTA & O bpOAI EA |
6. AAA O1 cAO All 1T &# OEA AcCAT AEAO O «x

to co-ordinate funding efforts (the bulk of which wilarise from SEAI) and

support companieg in the Wave Energy Scotland mannethrough the TRL

stages to achieve with some companies dropping out or being dropped along

the way z so that they can be put in front of utilities with confidence as
potential suppliers or, indeed, potential investments.

6. AAA 01 AOOAAI EOE OEA - AOET A $AOGAIT pI
I 0O | A A AfgetiakedAnm dddéx@erienced executives down and dirty with

the supply chain, Foreign Direct Investment. This would gigaénhance

IMERC and SmartBay. We need a team along the lines of the Irish Maritime
Development Office and staffed among others with Enterprise Ireland and IDA
OAAT T A Athis FaghéefE defe since this interview.

8.5.5Miscellaneous

O- AOET A isrelstdd shop And really important. All agencies engaged

with ocean energy e.g. the Maritimend Coasguard Agencyare coordinated

Au - AOET A 3AT O1 AT A6

O- A2%w) EO OAAT 1 Uh OA jdodletihe Srctute isBAinG E OE O

- - ~ - .

in the right direcdDET T @BOAT 1T A OAOU bPi OEOEOA AAOA
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9. Overview and Conclusions

MRIA cannot express often enoughts view that Ireland has two distinct,
ambitions in ocean energy. First, Government recognises the enormous
potential resource to generate electricity represented by the energy
intensive West coast wave regime. This can be exploited to meet domestic
needs (although the island of Ireland market is small analreadywell served
for renewables by onshore wind) and, particularly, to realise export
opportunities. But this electricity generation ambition can be met without
any domestic participation in the provision ofthe necessarytechnology and

servicesz all the devices, servicegtc.required could be imported.

Secondhowever, there is an ambition to buld-up a global supply chairfor
ocean energybased in Ireland. This can include everything from financing,
legal services, education and research and development to development of
software to the manufacture of components all the way up to fulscale
devices In the latter regard, we are in a friendly comgetition with France
and the UK at least to be to ocean energy as Greece and Norway are to
shipping8 &hese world power houses of shipping actually build very few
ships themselve$ AT A x A E A Oilar@ridbkibng kefork in Otker
fields, notably aviation and software.

) OAT AT A8 O Adf anibitiohsgandphdsiklifiesin ocean energyis
reflected in thearray of targets and policies entered into by Government (see
3.3 earlier) and emphasises thabcean energy in Ireland is not solely about
device or major component manufacture although public discourse might at
times suggest otherwise! We are, course, fortunate to host eminent device
firms, notably OpenHydro and Ocean Energyimited, as well as pomising
emerging enterprises such as Open OcearWavepower Technologies,
SeaPowerand Blue Power Energylt is essential to the health of the Irish
ocean energy world that they grow and thrivebut, equally, public policy
must recognise and support the comiex economic development model
required here: it must encompass the growth of a wide supply chain.

The Association has sought to play a positive and supportive part in the
development of ocean energy. MRIA has published Papers on topics as
diverse as Initial Development Zones to options for funding the industry.
This Paper set out to identifyother obstacles not yet identified(or, more
likely, not so fardealt with in any depth) to the development of the industry.
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Our work in researching this Raper has identified four substantial areas of
early concern whch are outstanding for policy-makers. First, the original
presumption that insurance would prove to be a major issudurned out to

be a prescient choice. We are convinced that it is both an obstacle (but
perhaps only for the early stagegperhaps the next 10 years of the industry,
particularly the early arrays) but also an opportunity as, hopefullythe next
section will demonstrate. An important study, not published at the time of
writing, captured thisissue succinctly:

As a consequence of the lack of understanding of total costs and technological
reliability, the sector currently hashardly any access to insurance or
warranties. Other renewable energy sectors, such as solar or wind, do not
suffer from sich issues. This has resulted in private companies moving in to
insure and provide hedging to all sorts of risks (including bad weather
insurance to level out revenue generating capabilities). Several interviewees
stressed the importance of this barrier teecure secondary financing rounds.
Calls have been made to therefore fund more research to tackle, in particular,
the operational risks and to provide public support, or direct insurance
products>

Second, the early stardup, smallscale nature of ocean egrgy device and
component companies is a critical issuand one whichuniquely the Odaling
Ob6 O1T 11 O I[EAarprifeAeaddEcAnDt rdadily dddress asection
11 will argue z a new approach is needed. The scaling challengeoise that

IS unnecessarily complicated by the focus of many entrepreneurs on
protecting their intellectual property which in practice may militate against
their companies growing or even survivinglt is arguable that the number of
instances where intellectual property deeloped by small Irish companiesn
any field achieved real value is tiny, certainly compared to businesses where
the focus was on competing effectively and on growing to scale. Equally, the
question must be asked as to whether many (any?) companies in ocea
energy have the financial capaty to defend their patents(including in the
Irish courts where the cost of litigation can be robust by any standardg!

Moreover, insurance and scale are linked. It will be impossible for mogll?)

device companies toprovide warranties and performance guarantees
without collaboration with firms blessed with strong balance sheets. The
only alternative is for device developers to become site delopers as well,

% Study on Lessons for Ocean Energy Developbwafit Final Report, P42. ECORYS and Fraunhofer
2017

43



~ Ve ~ A~ s o~

which means that theymust 0 O-A A EOAT OU8 8 )Has pp@A® OEA AN
be a disaster as the experience of, for example, Aquamarine Pows&s
demonstrated. Small engineering companies do not typically have the

money, skills or experience to get successfully into an erely different field

which involves property developmen8 AT A AO OEA OAI A OEI A
arduous task of developing a device that will successfully and economically
generate electricity in the Cruel Sea.

The remaining two topics identified as major obstacles are coesting and
health and safetyplus operations and maintenance. We have chosen not to
addressconsentingin depth in this paper on the grounds that it has already
been wellcovered (not leastby MRIA) elsewhere and major changes in the
form of a new legislative framework are pendingHealth and safetyand
operations and maintenanceare closely related bpics but are at an early
stage of concerninsofar as ocean energy is concerned. Nonetheless, it is
important to open a dialogue with the relevant authorities and we make
recommendations n this regard in the Recommendations set out dt2.

YT OEA OI Ofuldiogdwasidaad it in@eépth in an MRIA reort
published in 2016; decommissionings potentially a significant issuez the
suggestion that small companies in this emerging thnology would be
required to deposit now the cost of decommisioning their devices in many
UA A OO s urelilstid z and will be taken up by the Association in the
context of the forthcoming consenting legislation; the most immediate issue
in regard to vesselsoncerns the regulatory regime and this is addressed at
12 below; and, finally,public engagemenis a critical matter, as many difficult
experiences of the wind industry amply demonstrate.

10. Insurance: obstacle and opportunity

10.1INTRODUCTION

There is an evidentneed(e.qg. illustrated by the interviews conducted for this
Paper) for bespoke insurance products which adequately match
requirements to risk as the wave and tidal energy sectogrows and more

metal gets @vetd This will particularly require both the marine renewables

industry and the insurance industry to develop a better understanding of
each other andof the issues involved inocean energy projects.

10.20FFSHOREISURANCOREQUIREMENTS
The drivers of the insurance requirements of companies engaged in ocean
energy (device and major subsystem developers; site developers) include:
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1 Legalz compulsory insurance such as public or employers liability

1 Contractual z required by contracts e.g. professional indemnity
insurance

9 Financialz insurance requirements of nvestors.

It is, therefore, critical to ensure that the right mix of insurancecover is in
place with the right party at the right time and that the@hterfacesdare well
defined. Project risks need to be clearly quantified andlalcated so that there
are no gaps in coverage or uncertainty igarding who is liable for what,
bearing in mind that the parties involved include not only device and site
developers but also constructors, utilities, investors, consultants ettWhen

a claimoccurs, developers need to focus on getting projects back on track
and built and operatingl T O ErhtAeBtBan lose months, perhaps years,
tied up in legal proceedings.

TO LENDER AND INVEBS@NLY PROJECTSAONSBTRATING
CONVINCING RETURNS A HIGH DEGREE OF
SOPHISTICATION RHBENR THE TRANSFERRBJIECT RISK
WILL SECURE FAVOURABNANCINBDULHANSENHEAD
OFRENEWABLENERGY ANLTSPECIALTINTD, THE GLOBAL
INSURANCE BROKER

Shown below are the typicalinsurance productsthat would be consumed
throughout the lifetime of a mature UK round 3 offshore wind project, a
reasonably closeanalogue for ocean energy:

45



vi]v2]v3|va|ys]|ve|y7|v8]vo|vidvidyidvidvidvigvaqvifvidvidvadyaqvadvagdyadvoqyadvaiyadvadyadyaiya?

A Professional A Construction & A Operational All Risks A Construction &
Indemnity Operational 3rd A Business Interruption Operational 3rd

A Offshore Party A Performance Warranty Party
Employers A Construction All A Terrorism A Construction All
Liability Risks A Marine Protection and Indemnity Risks

A Public A Delay in Startip A Operational 3rd Party A Delayin Starup
Liability A Marine Transit and A Marine Transit and

A Directors and Marine Delay in Marine Delay in
Officers Start up Start up

Figure 7: Project Phases and typicahsurance product$¢

The Figure above gives d&perhaps) simple overview of a deeply complex
insurance system. For eample, if a component breaks down at sea, then the

PDOT EAAO T xT AOTAAOGAT 1T PAO j OUPEAAINI Uh O
Figure 7) will claim from the insurance company who, given normal
processes, will pay out the claim and then, in turn, seadutthA O OA AT A QDI
Many projects are delivered under an Engineer, Procure and Construct (EPC)
contract - is this where the ultimate liability lies? Or is at the component
developer orat the original inventor or laboratory?/ O 8 e

Figure 8 below gives anotherdescription of the various types ofinsurance
products required throughout the life of a project this time in ocean energy

% Derived fromBest Practice Guidto Wave and Tidal Power Insuramc& paper by JLT Speciality Ltd
2y O0SKIFIEF 2F wSySslof Slaye@a al NAyS { (N} GS3Ie& DNERdz
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Construction & Procurement Phase

WECs , support  elan=e=illaley ey

Project Developer & | OEM/Supplier Project Insurance Risk Gap to achieve

Finanders need obligations availability “bankahility”

Timely commissioning | Performance Bonds & | Limited to accidental Revenue shortfall protection

(eq, after 30 days Liquidated Damages | damage in transit over and above amount of LDs,
{LDs) often subject to | or construction and etc, in the event of an uninsured

situ] to initizte revenue | caps, and NB credit risk | conseguent loss of delzy in aoceptance of turbines.

generation phase. revenue/Business {May be more relevant to

Interruption (BI). smaller technology suppliers
rather than major DEMs)

Operational Phase (in first, eg, two to five years of demonstration project - ie, until adequate data established)

Availability Plant needs to be Warranty may indude | Mot nomally insured for Loss of revenue over and above
of power available tooperate | LDs/penalties based on | inefficacy, mechanical the amount provided by amy
generation fior minirmum increasing availshility | breakdown or defect. LDs plus excess costs to rectify
equipment, etc  JeEa=gir=a Lul==n) over time. L0s capped | Some insurer support may | faults — eg, marine operations,
year to achigve to% of contract value. | become available once transit, weather delays
revenue targets. “proven”
Performance  RYGEgl= =g ah Warranty may indude | Mot insured, although some | Loss of revenue expected given
against the plant needs to a static power curye specialist insurers may offer | the actual site conditions in
(= mi=i o= generate the expected | guarantee. SOMme support. excess of any LDs based on
CLNvVe MWh given the wave/ static power curve caloulations.
tidal resource. Method of caloulation of any
loss will require expert input
Machinery Protection against Warranty generally Replacement costs & Lioss of revenue over and above
1= 010 KM costs of repair s well | covers replacement of | conseguences normally the amount provided by amy
defective parts [Es =R parts for limited period. | exduded. Cover should LD plus excess oosts to rectify
Some may contribute to | widen after, eg, two years | faults — eg, marine operations,
MMarine ops costs. of satisfactory operations. | transit, weather delays
Decommissioning Phase
[yG = 1= n' il Bond-ike instrument | No contractual Only covered for Bl Build-up of adequate sinking
T nnlET =l in lieu of having to lighility after tekeover | following insured perils Fund requirss several years of
fully cash collateralice | certificate issued other | during the project surcessful revenue generation.
decommissioning costs | than through any LDs Sustained uninsured failure
at time of financing. of multiple devices would be
problematic.

Financiers may also perceive & performance risk on the warranty, availability and power curve obligations (eg, of smaller suppliers)

which may need insuring.

Figure 8 SourceOcean Energy Strategic Roadmap Building Ocean Energy for Eupcf

47



Ocean Transit All Risks
« Marine Delay in Start Up
= Cargo/Stockthroughput

Construction All Risks

Liability
« Third Party Liahility
» Employers’ Liability

Loss Control & Engineering

* Inland Transit

» Testing & Commissioning Stage
» Advanced Loss of Profits

» Phased Operational Coverage

* Physical Damage

* Equipment Specification
» Operational Performance
We Insure

+ Developers
» Contractors

Operational All Risks « Owners
» Mechanical & Electrica » Operators
Breakdown » Manufacturers
» Physical Damage = Suppliers
» Business Interruption » Commercial & Utility Scale
(Includes REC) = Worldwide Onshore & Offshore

= Contingent Business Interruption

Figure 9: Offshare wind insurance products available fromGCube

Figure 9 shows the wind insurance cover available fronGCubevho insure
30GW of renewables worldwide, moy onshore and offshore wind.They
appear to have the full suite of instance products avdable for that
relatively mature industry but note that they do not offer any cover for
warranties or performance guarantees.

10.3INSURANCE ANTDAVE ANDIDAL

According to experiencednsurance broker JLT Speciality Ltéf O should be
noted that insurers currently find the potential likilities for wave and tidal
difficult to quantifyGand this is reflected in the premiumsbeing sought from
early developers and, indeedthe reluctance to insurein some instances
Thus, for exampléh OET OOOAOO xEIl 110 POl OEAA
Breakdown coverage for wave and tidal during either the testing and
commissioning and operational phases, with the core coverage offered being
Material Damage and Third Party Liabilit§ Insurance availability can vary

due to many factors butoften it comes down to the track records of the
companiesand teamsinvolved, what they are doing and where theyntend

67 Best Practice Guide to Wave and Tidal Power Insur@Acpaper by JLT Speciality Ltd on behalf of
wSYySglof S! YQa GeotpMAiyP®2 { G N GS3e
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doing it. Insurers will not take on@aded OE OE O A OiieiresdakOA A x
and development of arembryonic industry such as ocean energy
This latter point notably manifests itselfin the performance andtechnical
guarantees area Throughout the interviews, the MRIA did not find any
evidence that the ocean energwasuninsurable during design, construction,
and operation or decommissioning. In fat, we found that insurance claims
I TUSN] | we Ol halL had already been made for total loss and
Australia,Allan Thomson was wreck removall What we also learned
quotedas saying thatidentifying | however, was that there were no commercial
:J”ndctsig::":fg d‘;rvoeﬁloepn%se‘gf‘:nzmeer performance bonds or guarantees availale.
and added: "It is at times likeith | SmMall companies and developers arde facto
that you realise that your expected to sé-underwrite in ocean energy
insurance premiums were well | \ypich js  not normally credible  with

spent". The machine was insured .
on Lloyd's London Marine Market customers such as utilities.

There are solutions to the performance
guarantee and warranties issues (see 12) but no financial or other aid will
avoid the need for the industry, even very smbstart-up companiesto adopt
vigorous development processescoupled with proper marine warranty,
accreditation and certification achievement. Competent and experienced
project management will also be a key requirement together with
meticulous risk identification, apportionment and control. There are
encouraging signs that these points are being adopted e.g. through the
processes involved in the Wave Energy Scotlandlsemes. he MRIA has
strongly suggested that thgproposed Irish PreeCommercial Technologiund
Impose tough engineering standards and practices aal applicants.58

However, as withwind, the issue of warranties and guarantees is anticipated

to be aproblem which may be soluble within the early years of pre
commercial development. Inthe wind industry, a new turbine-type can be
self-warrantied with around 8,000 hours of successful and properly
monitored | PAOAOETT Al OET OCE O81 AAAET ¢ ET O
than 8,000 hours would typically be required for wave and tidal
equipment.@®

10.40FFSHORE WIND CLAIBISALE AND NATURE

InoEAOET OA xET Ah ET OOOAT AA Al AEI O AGAAA
in relation to incidents surrounding the installation and operationof high-

8 SeeFunding the Development of the Ocean Energy Industry in Irelamdmria.ie
% Best Practice Guide to Wave and Tidal Power Insu@Ageaper by JLT Speciality bfucit
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voltage subsea cables i.@cidents which on the face of it are independent of
the electricity generation tehnology employedrhe total claimed in 2015 was
25% higher than the 2014 equivalent The well-known marine renewables
broker GCubé&° found that since 2008, an average of ten subsea cable failures
are declared to insurers every yar and that these accountdr 77% of the
losses made by wind projects. The report found that two thirds of all
reported cases can be put down to contractor error in the installation phase,
which may not be noticed until the project is in operation. Thisincidentally,
illustrates the importance ofensuring that projects have theright mix of
insurance product. One scenario here could be that the operator would want
to claim from their insurer under @usiness interruptiondin order to restart
production as quickly as possible and theasurer would then seek to recover
the amount involvedfrom the original AT T OOAAOT 06 0 ET OOOAOS

There havealready been a number of claims in the wavand tidal industry,
e.g.ART® Osprey wave energy device, but quantitative figures are difficult
to comeby.

Oceanlinx Wave Energy Wack at Port Kembla, Australia Roto: ChrisDuczynski't

10.5SCALE OF THE RENEVESBNDUSTRY

In 2015, an estimated 148GW of renewable power capacity was addetb
worldwide capacity, the largest annual increase everTable 2 shows the
breakdown and, also,that US$286Bn was invested, more than all other

“Down to the Wire: An Insiince Buyer's Gide to Subsea Cabling Incidern®Cube
Lllawara Mercuryhttp://www.illawarramercury.com.au/story/3672332/oceanliawave
generatordelays/

50


http://www.illawarramercury.com.au/story/3672332/oceanlinx-wave-generator-delays/
http://www.illawarramercury.com.au/story/3672332/oceanlinx-wave-generator-delays/

conventional (i.e. nornuclear) sources combined.It is noteworthy that
(UAOT PT xAO AAAT O1 OAA A1 O OEA TEIT80 Ot

2014 2015

Mew investmeant (annwal) in renewable power and fuels! billicn LIS 273 285.9
Renewabde power capacily (Lotal, nolincluding hydro) GW 665 785

Renewabde power capacily (Lolal, including hydra) GW 17 1,849

B Hydropower capacity? GW 1,036 1,064
3 Bio-power capacity® oW 131 106
3 Big-power generation (annual) T'Wh 429 464
[ Geotharmal power capacity GW 179 13.2
Solar PV capacity GW 77 227
Concentrating solar thermal power GW 43 4.8
Wind power capacity GW ar 433

Table2z Summary Renewables 201%2

Wind capacity has been steadily growing from a low base over the past
decades to a total installed capacity of 43GW.

GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2000-2015

450,000 MW 432,883

400,000 369,705
350,000 318,463
300,000 282,842
250,000 238,089
197,946
200,000 159076
150,000 120,690
100,000 73,957 e
47600 55091
50000 17,400 — 23900 3L100— B0 . .
ommm  mmm N | -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015
Source: GWEC

Figure 10- Global Cumulative Wind Installed capacity3
A total of over 12 GW of the 433GW total wind capacity is offshore and
almost all of this offsET OA xET A AADPAAmGOUs gio®ingET %0
elsewhere as onshore sites become more difficult tecence.

2REN2X; Renewables 2016 Global Status Report
3 Global Wind Energy Council 2016
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Of the 785GW of total installed renewable capacity reported by REN2vell
over 50% is derived from onshore wind and 2% from offshorevind.

10.6SCALE ORENEWABLHESURANCE

Mott Macdonald, the global consultancy with an emphasis on engineering,

have published a report in which they break down theevelisedcostof-

energy cost of many UK generation types. The figres involved are well
referenced,are from real sources and compare well to industrynorms at the

time. The report states O/ T OET OA xET A EAO A AAT OC
£94/MWh. Offshore wind is more expensive, with costs of £1856/MWh
(depending on wind farm location). Whileffshore is projected to see a large
reduction in costs, compared with onshore wind, it will still face much higher
costsatf£llw o w¥ - 7E A O DPOI EAAOO AT 11 EOOEIT T A
The report breaksout the costs of insurance for the lifetime oprojects and

shows them on a peftMW and pe-year basis. Although it is impossible to tell

what insurance products are included and when, the line item breakout does

give some idea of cost, scale and relative premiums.

Mott Macdonald have runa number of scenarios, showmg immature
projects/technology as @rst of a kind(FOAK) and then applied a learning
rate to get to mature projects ( of a KindNOAHK. They have also taken a
spread of figures from low to high based on real feedback. The projects range
from small onshore wind to very largeUKround 3 offshore wind cases

The resultingtable is shown below:

First of a Kind (FOAK) nth of a Kind (NOAK)
Onshore
Wind 100 Mediu
MW Low Medium | High Low m High
£ £ £ £ £ £
9,350. | 11,550.0 | 15,400.| |8,500.0 | 10,500. | 14,000.
E/MW/yr 00 0 00 0 00 00
£ £ £ £ £ £
£mlyr 0.90 1.20 1.50 0.90 1.10 1.40
£ £
12,100.0 11,000.
Average 0 00

7 https://www.gov.uk/government/yploads/system/uploads/attachment data/file/65716/7dk-
electricity-generationcostsupdate-.pdf
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Offshore Wind Mediu
200 MW Low | Medium | High Low m High
£ £ £ £ £ £
22,00 |25,000. | 27,00 15,000 | 17,00 | 20,00
£/MW/yr 0.00 |00 0.00 .00 0.00 0.00
£ £ £ £ £ £
£mlyr 4.40 |5.00 5.40 3.00 3.40 [4.00
£ £
24,666. 17,33
Average 67 3.33
Offshore Wind
Round 3 400 Mediu
MW Low | Medium | High Low m High
£ £ £ £ £ £
30,00 |35,000. |40,00 20,000 | 25,00 | 30,00
E£E/MW/yr 0.00 |00 0.00 .00 0.00 /0.00
£ £ £ £ £ £
£mlyr 12.00 |14.00 16.00 8.00 10.00 |[12.00
£ £
35,000. 25,00
Average 00 0.00
Table3

Taking the average of these figures and plohg them by technology type
shows that the premiums increase as the maturity and risk increase.
Onshore wind is cheaper than offshoravind which is cheaper again than
offshore wind Round 3 with a factor of 2.5z 3.

The implication for wave and tidal premiums is that they will undoubtedly
be higher still.
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Insurance Cost in £/MW Installed as OPEX
£40,000

£35,000
£30,000

£25,000

£20,000
£15,000
£10,000

£5,000 I
£0

Onshore Wind 100MW Offshore Wind 200MW Offshore Wind Round 3 400MW

m First of a Kind = Nth of a Kind

Figure 11z Insurance Cost in £/ MW as OPEX

Given that the insurance cost from Mott Macdonald was expressed as an
OPEX figure per MW per yeait is possibleto edimate the total market size
for insurance. It is reasonable to assume that albperational assets will be
insured so the cumulative figures from REN21 can be multiplied by the Mott
Macdonald costs to get a first estima& This gives the Figure below:
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Annual Insurance Premiums (US$Bn)

$10.51

$6.02

$4.32

$0.39

CUMULATIVE OFFSHORECUMULATIVE ONSHORE CUMULATIVE OTHERCUMULATIVE GLOBAL TOT.
WIND 2015 WIND 2015 RENEWABLES 2015 RENEWABLES

Figure 12: Annual Insurance Premiums

This indicates that the annual insurance premiums for all renewables are
over US$10Bn. Themmature offshore wind sector figure for premiums
amounts to $390m’s and that for onshore wind is $6im. In 2015, 77% of all
offshore wind claims amountedto £60m which is $75.24m i.e. there isa
healthy surplus of premiums over claims.

In short, insurance will be an issue for ocean energy for the next number of
years but, based on well documented and relevant precedent, insurance
should be a profitable opportunity for the wider Irish ocean energy supply
chain.

11. Building Companies of Scale in the Supply Chain

An enduring concern ofthe Irish industrial development experienceis the
small scale of most Irishowned companies.The devebpment agency for
Irish-owned manufacturing and internationally trading service firms,
Enterprise Ireland, determined in the early 2000s, after considerable

analysissOEAO AT I PATEAO xEIT AAEEAOA AT A1l

“Al t hough MRI A has anecdotal evidence that the
serves to further the point about insurance being an opportunity
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(which became the acceptedri T OEAO AAOxAAT OOAAI A6
likely to be exporting, profitable, undertaking R&D, growng employment

and have the capacity tgrovOT A OECT EZAZEAAT O OEUA A8C
p.a’é

The agency established a select team to help suitablengpanies to scaleup

and to get A OT OO0 OEA T ETA E8B8A8 CAO O ©Oc¢mn
established a reputation for quality work, helping companies with issues as

diverse as organisational devilpment all the way to funding andaccess to

export markets ec. It was a time and staff inensive challenge and did not,

could not, produce &st results. The approach today with tight staff
resourcesat the agencyis to make scaling a maingeam activity across all

activities and sectorsand toO 8 OA AT C1 &6nA to diffedent hlllenges

I £ Agbi OOET ¢ AT i PATEAOh AAAT OAduc OI
without a specialist team.

An alternative experience is represeted by the GermanMittelstand which

refers to a broad category oBMEO ( EAA AT  #iR grilae BVinkréip

23- %0 xEOE Al A1T1 OA1 OOOTTOAO T &£ 1A
employees - account for 99% of all companies and about 70% of all
employment in the private sectors. Typically, leading Mittelstand
companies are featured by world me&et leadership (often number 1) in

very narrowly defined markets; seltreliance (typically, no alliances or
partnerships); family ownership; and strong focus on innovation and R&D.

The latest thinking on scaling is driven by the work of Eric Ries which as

first proposed in 2008 and published in 201798 2 EAO Al ABos O OEA
can shorten their product development cycles by adopting a combination of
businesshypothesis-driven experimentation, iterative product releases and

what he calls validated learmg...his overall claim is that if startups invest

their time into iteratively building products or services to meet the needs of

early customers, they can reduce the market risks and sidestep the need for

large amounts of initial project funding and exensive product launches and

/A E1 OuyikalyBdeveloped with high-tech companies in mind, the lean

The Chairman of MRIA was the Enterprise Ireland Executive Director responsible at the time for the
Scaling programme.

" Driving Enterprise Delivering JapStrategy to 2016p17 Enterprise Ireland

See¢ KS DSNXIFY aAN} Of S YSS LiddenwGimmpianyg Stay Ahegdgin tieS NXY I y
Global Economernd Venohr and Klaus E Meyer Berlin School of Economics IMB Institute of
Management Berlin

PUOFNG 'L [Saazya [SFENYSRY 126 ¢2RIF@Qa 9y INBLINBY
Different Sucessful Business&gic Ries, Crown Publishing
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12. Recommendations

This Paper, as with all MRIA policy documents, recognises that there is a
need to mount robust arguments in favour of devoting national resources to
our endeavour 7 developing ocean energyz that has not yet reached
maturity anywhere and which is sfll very much a technology workin-
progress. This is particularly pertinent in light of the social and economic
challenges faced by Ireland as it emerges from the Great Recession, the
daring required by policy-makers to support an@dustry &hat is still at least

a decade awayfrom commercial operation by utilities and the policy
departure involved in Ireland becoming a technology leader rather than a
technology follower z the latter being a coursewhich was profitably
followed by Ireland in the past in, for exampe, software.

MRIA is also always conscious, and makes no apologies for repeating
frequently, that ocean energy is a dual opportunity: it would enable Ireland
to exploit its rich west coast wave resource and export the resultant
electricity to the benefit inter alia of the Exchequer; given our investment in
R&D facilities, early companiesthewave resourceetc,, Ireland is wellplaced
to become a global supply platform for ocean energy which asection 4
points out could becomea huge marketAs was pointedout at 3.3, Ireland is
gradually putting in place the key foundations to support the ambitios
outlined above: test sites, policy determinations etcalthough there is an
urgent need now to progress the long promised consenting legislation while
it would be desirable also to advance the Pr€ommercial Technology
proposal during the course oR017.

It is against this backdropthat recommendations in this Paperare made:
they are intended to be constructive ando be realistic.

This Paper arose from a gena, unquantified but detectalbe sense of unease
in the ocean energy world about the issue of insurance and it was broadened
in practice to try and identify other relevant nonfinancial and nontechnical

AgbA
Lo

(

road blocks to theOAAOT 06 0 AAOAIT T bireflandOThetnbah COT x

phobia detected in advance about insurance was well borne out in the
interview process with strong concerns being expressed about the

80| ean startupVVikipedia
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availability and costofO1T T O Al dsurankeriphriicular but alsoabout

the performance guarartees and warranties which are deemed to be a major
threat to the sector. Nonetheless, as the arguments advanced at 10 indicate,
insurancecouldals)A A AT 1T b1 OO0 EA®S £ O O) OAIl Al
Recommendation, 4 EAOA E O , &pudi®dsdlicyAgapfobdewce O &
and sub system developers in securing insurance (leaving aside
performance guarantees etg. There is a clear need to deisk this area to the
extent possible under legislation etcfor the predominantly small companies
involved. It is recommended tht insurance costs should beconimth an
eligible cost (important when rekoning overall grant aid) and also.eligible

for grant aid under the SEAI Prototype Development Fund

All of the major firms engaged in the insurance of renewable energy offshore

today have a presence in Dublin, notably in the International Financial
Services Centre (IFSC). Renewable ener@ppears to be a profitable,

perhaps very profitable, line of business for the international insurance
industry 8! and there is an obvious opportuity for Ireland to seek out an

OAAOI U i1 O6GAO8 DI OEOEIT ET OEA 1T AAAT A
could include job creation, premium generation (and thus tax revenue to the
WBAEANOAOQh AOAAEAEI EOU & O OEAee) &3 #6 (
AET AT AA8 AT Anh EETAITUR AAA O1T ) OAl Al
achievement of our global supply chain ambitions.

Recommendation 2 Sustainable Nation Irelands a bluechip IFSC based

body x EOE OEA AEI ET OAO Al EA finknge aAl Ei A
investment into emerging markets using Irish knowE | xltds8ecommended

that a working party be established involving Sustainable Nation Ireland,

MRIA, SEAI and other relevant parties to

1 Inform the insurance industry worlewide about the oean energy
I DPI OOO0T EOU AT A AAT OO ) OA1 AT A0 Of
 Inform the ocean energy industry abolDEA ET OOOAT AA E
needs
1 In particular, develop and suppornsuranceproduct ideas for ocean

energy globally thus giving Irelands®pe to win global ownership

It should be noted that the recommendation immediately above is based on
ocean energy as aopportunity for the local arms of theinsurance industry

81See 10.6
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but it should also serve as a credibleand in time perhaps asympathetic,
channel to open up access for early device developers to insurance products.

The Ocean Energy Forum waaninitiative by the European Commissiorand

industry to develop a road map for European ocean energy.is in practice

a venture principally involving the Commission and key members dDcean

Energy Europewhose secretariat are also involved.Its findings and
recommendationsz set out in theOcean Energy Strategic Roadmap Building

Ocean Energy for Europeublished in late 2016and referenced earlieg are

not, at least as yet, Commission policynsurance wasa key topic on the

&1 O Odgéndan. The& I O Oihs@rénce working party sought OOEA A OAA O
of an EUx EAA ET OOOAT AA £O01 A80O1I O1 AAOxOEO
insurance and OEMwarranty structures © as to make marine argy
demonstration arrays morenvestable.32

The Roadmap produced by the Forum recommended the creation of an
Insurance and Guarantee Fund to supportdeployment of the first
demonstrationand preAT | | AOAEAT T AAAT Aihdkageu O £A
A O A C A BomIOA ' @his Bund would not be a permanent construct, and

would aim to generate enough knowledge and commercial coverage of risks to

i AEA E OO0 Ast rndihdAiGd envisépddd will come from both EU and
national sources.

The Forum proposal is ambitious in its aims:

@he Fund would insure project revenues in the early yegtisree to five years

at most. Once enough knowledge for a given project or technology is generated,
the project developer would be in a position to leage commercial debt or re
insure his project commercidy, thus freeing the Insurancand Guarantee
Fund award for the next project, and creating a revolving fund.

By focusing on the gaps in existing guarantee/insurance cover from device
manufacturer orthe insurance market, and for the necessary periods required
to bring projects up to commercial project finance standards, a relatively small
amount of risk underwriting capitd should be able to leverageansiderably
larger amount of finance into the pojects.

Such a Fund underwriting project risk would cover risks such as availability,
output performance, mechanical breakdown and defect. It could also provide

82 Draft Strategic Roadmap: Design for an insurance fund for first arrays Ocean Energy Forum 12
February 201®o longer available on line.
8 Ocean Energy Strategic Roadnugycit. p.48
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long-term decommissioning bonds. It would be subject to suitable acceptance,
risk-sharing andA O E O ATO &véidasfree for all approach, a premium would
be requested fronproject developers, though & reasonable rate to avoid
defeating the purpose of the Fund. Limits, selfurance levels, premium rates
and distribution mechanisms all to be aged upon setup dEA & O1 A6

Very importantly for Ireland, with its population of early stage device
developers, the Roadmap proposes a similar approach but perhaps
involving a different insurance productz targeting projects at the early TRL
levels

Recommendation 3 It is recommended that Ireland activelysupport at
Governmentto-Commission level and via the European Transport,
Telecommunications and Energy Coundhe Ocean Energy Forum initiative
on insurance while being cognitive of the likelibd that the initiative will not
impact on the bulk of Irish ocean energy enterpri$egedsin the short term
and that it will alsobe complementary to Recommendationabove.lreland
should also lobby hard to include an instrument designed specifically to
support early stage device and sefystem developers in anjnsurance
package determined by the Commission for ocean energy.

The solution to the various insurance issues @t with in this Paper are tied

in in many respects to the scale of the companiesvolved in ocean energy.
O"EC8 OAT OOOAO AAT AOU ET OOOAT AARh AOO
find investors etc a lot more readily than their small counterparts.
Companies of scale are needed across the ocean energy spectrum and not

just in the areasof device and sub systems development. It is noticeable that

this issue arises in some way in every MRIA Paper. For example, in the
funding MRIAPaper on funding issues publishedn 2016, the proposed Pre
Commercial Deelopment Fund(and the rules suggestd for it) is inter alia

aimed at helping companies to scale.

It is important to note that Enterprise Ireland is unlikely to undertake, at
least at this stagea specific initiative in the scaling field to support small
ocean energy firmsz see 11 above fothe reasons why this assumption is
made. Thus, thescaling solution must be homegrown by the ocean energy
industry and related State agencies. The key to growth for most companies
in ocean energy isthrough alliances and partnerships e.g. between
complementary small companies; big companies in the energy field and

84 Ocean Energy Strategic Roadnugpcit P4849
60



ocean energy startups etc. TheOPIN (Ocean Power Innovation Network)
initiative launched on September % 2016 is a joint effort to encourage and

facilitate such links and is driverby SEAIESB, InvestNI, Scottish Enterprise
and MRIA in the first instance The ultimate aim is for industry itself to take

= A~ s o~ .

ownership of OPIN whichwould allow the agenciesetto OAEA A OAAAE

Recommendation 4 The current pioneering founders of OPIN shoulohtinue

to run the initiative pro tem until an appropriatefunding source can be
identified and the initiative scaled up to include a fgtime secretariat

spanning the member jurisdictions.This recommendation assumes a
satisfactory outcome to the reviev of OPIN scheduled by the original

promoters for the spring of this yea® 8all of the indications are that the
initiative will continue to be backed.

Recommendation 5 One possible way of helping companies to gain the
rigorous engineering standards and geeral credibility so necessary to

attract partners, acquire insurance and to scale is to link up with major

AT 1T 001 OET ¢ AT I DPAT EAO x miharmsfength 6aBid OOT A C
promising small device developers. It has been represented to MRIA that

current SEAI consultancy fee caps under the Prototype Development Fund

are a deterrent to this and should be lifted.

It is recommended that SEAI should review this matter and perhaps run a pilot
exercise (with clear measures of success) with a small group ofpamies to
ascertain whether the extra cost involved would bwore than offset by
measurable positive impacts on companiéite that the Association is not at
this stageactually recommending thatthe fee capsbe raisedas it is aware
that such developmens need to be carefully thought through and poper
measures and safeguardput in place.

Recommendation 6 Some of the issues identified during the course of
preparing this Paperare of a long term nature insofar as thegannot arise
until the core ocean aergy technology matures. A typichinstance of this is
the areas of health and safety and operations and maintenance. The issues
raised in these fields during the course of this study are real and will make a
big difference in due course. However, it is nrealistic to expect hard
pressed agencies and public servants to devote significant time and effort to
ocean energyA O OEE O (herd i€ & @&rriositpadBuBocean energy in
relevant agencies and it would be wise to tap into this and to open a digloe

in relevant fields, particularly those just mentioned, at this stage.
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It is recommended that ocean energy interests open a dialogue with the Marine
Survey Office (already agreeih principle by the Department of Transport,
Tourism and Sport) and withlte Health and Safety AuthoritylThe lead for this
can be taken by MRIA and involve other relevant bodies such as SEAI.
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Appendix 1: List of Bodies Interviewed

INTERNATIONAL
Black &Veatch
CarnegieWaveEnergy
Scottish Enterprise
Nautricity

UK Marine Energy Catapult
Myton Systems Id
Lloyds

ECOR'S

EMEC

RenewabldJK

Swiss Re

Puremarine

Willis Insurance

Ocean Energy Europe
IRELAND

Blue Power Energy
ESB(x 2)
Commissioners of Irish Lights
MaREI

UCC

SmartBay

Doyle Kent Partnership
Oceans Consultancy
NOW Irdand

Benson Engneering
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OpenHydro

Seapower

Andrew Parish

Arthur Cox

Technology from Ideas

DP Energy

Enterprise Ireland (x 2)

Ocean Engyy Ltd

Department of Transport, Tourism andSport
Marine Institute

Sustainable Nationlreland
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Appendix 2 : Further Opinions of Stakeholders

A.STATE OF THE INDUSTRY

O7AEA OEA 1 AOEAO Ob xEOE AT AAOAOOEOA;
O07A TAAA O DPOO )OAIT ATA 11 OEA 1TAAAT
this would be to develop an offshore pilot projedtwould help to get over the

~ ~ - A~ s o~ s~

fragmented nature of our effort whichissuB OEOEAAT ET OEUAG
O30EI1l CAOOET ¢ AT NOEOEAO A O O0O0PbPI 00O .
PDOTI EAAOO AO OEA 11T xAO 42, 1AOAIG

O!'1T EIi bl OOAT O bil EAU &dakeivady feWiindustdes AT A A
that Europe has a leading, the leading, place in. As long as there is private

ET OAOGOI AT O ET OAOAOGO ET 1T AAAT AT AOcCUh
O4EA DPOAOGEI 6O . AOCEITAI #1TAIEOCEIT '1OA
el AOcCU AT A xA AT160 EAOA OEAO AT UI T OA
just as committed as before. Policy is more positive in Scotland than in Ireland

or France. Interestingly, UK Government is very conscious of the cost to
consumers of renewable energg OBPDHT OO AT A AAT 6O Al AOC
interested in carbon reduction agenda. Also, worth noting that economic
development is not part of the DECC remit. Scotland, on the other hand, is more

interested in community projects, wants to support new projgcbpen up new
opportunities and is open alsoto smal AAT A DOT EAAOOSG

O. Ax 3AT OOEOE '1 OAOT T AT O EO ITTEETC £
big drive on to get more European funding. A new renewable energy
investment fund is about to go throughard E1 I AA AT T 1T O1 AAA O]

O6- AOGET A 3AT O ATA EO OAOU EAI BAEOI O1 1
some complaints about the cost of EMEC but it gives access to top class
standards, certification etc. A very false economy for device developers to
undertaketesting themselvegT AAA OODBPDPT OO T & A AAAEI] E (
0! 5+ AEOOOOOAOEIT EO OEAO xA EAOGA 11
here is getting sufficient people behind the issue and generating real

i 71 AT 061 xEOE BITEAU I AEAOOGGS

O! AEC tiéuardy Qifeh thebstat® of development of the industry, is our
inability to provide price guidelines for turbines as the turbines are still at the
OAAET EAAI EOAOAOQOEIT OOACA AT A xA EAOA
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O4EAOA xEI 1T AA 11 A@GohAaQotaldegiomendd A A 1T £
MW. As we approach 22 there will be a buileup. In tidal the commissioned

Al 66 PAO -7 AO OEA 11T ATO EO 1 EEAIU
offshorewindzx A T AAA AEC AT OO0 OAAOAOQEIT 06

O/ AAAT AT AOCU HificultA(ilk Ank IUK) Twih iskuegOshich as

#1 1 OOAAOO A1 O $SEEAAAOAT AAN ET OAOGOT O AT
of money particularly from different jurisdictions -together to support
projectsz# AT AAA EO OEA x1 000 1 £&A1 AAO ET O

Odean energy technology is in the laboratory and the issue is to get into the

x AOAO AT A Ol 1AO0O0%

O4EAOA AOA EOGCA 1 PbDPi 0001 EOEAO ET 1 AOE
OAOT OOAAO AOA POO EI AO OEEO OOAGCAS
O7A0A EO A 111 ¢ xAuU Advidanies arrovirakingA 00
T OAO AT A EAOA 10 AOA AAT OO Ol .00 EE
%l AOCU AAI 1 O AOA OAAEEI C EITT OAOEI T Ob

dhe European Commission is not interested in anything other than

i AET OOOAAI Al AAOOEAEOU CAT AOAOGEIT T 6
Ow5 OET O$urbleGiage gdted And not focus on TRL levels for ocean
AT AOCUG

O80EA OOCCAOOAA LAHate a@dndein. We 4a0 Ide@ GrgeEl O
but we will need to do A, B and C to get there and there need to be measures
£l O OEAOA ET POOO OIT16

O# £$ kyQroblem.AThefe is a lack of a coherent UK policy and grand
strategy is being dealt with at an EU level and the lower level strategy at the
AAOT 1 OAA ' AT ET EOOOAOQETT 1 AOGAI &

O) £ UIM&Geh dutbofite equation, then the likelihood is we will see 30
MW of ocean energy deployed in coming years against a public figure of 100

- 76
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B.INSURANCE

0" Al xAU " AU j31A00 "AuqQq .Edicdtsife.bea 1 E A
one stop shop. At the very least appoint a specialist insurance broker for all
GamAU " AU Al EAT 0056

O(AA AEAZFEAOI OU ET ET OOOEI ¢ xAOA OEA/
AT AOT 60 O1 AAOOOAT A T AAAT AT AOCUG

00 AgPAOEAT AA T &£ OEA 1 AAAT AT Aocuq
AT x1 6
O) 1 AEAAOGEI T O AOA OEAQ foEVind @ubiads Ard te’AT 000

OEi AO OEI OA APPI UET ¢ O OEIEI AO EI OOAI
Ow3" xEI1l ETOEOO 11 OI b OOAT AAOAO xE!/
compromise our requirements in regard to insurance, guaranteesatc

O4EA AOCAA 1 £ Oatbdi MABHO OAT AAAKBOO OT AA
O#), ET OOOAO EOO 1T x1 AOGITUO AT A OANOEC
install buoys for third parties to insure their own. Buoys typically comprise of

A OAT x16h AAU |1 AOE AT A OA1T 01 005

O#) ,-insu®ek andE therjoins with Northern Lighthouse Board and Trinity

House in regard to vessels. The three authorities have 772 buoys altogether

with CIL accounting for 145 of these. They insure against total loss, ship time

(to deal with casualties), general liability up ttAex t i AT A DBOT £EA
I EAAEI EOUS

O4EAOA EO A x UAAO AT 1T OOA jébr extehsb@sOAT Ol
bl OOEAI A%

O,1TTE A O TTA UAAO OOAT AAOA COAOAT OA
electrical faults. We go for standard well known suppliersand O ET T 1T OA O]
O4EA AAOEAA OAI EAAEI EOU OANOEOAA AU (
OEIi PIU T1 0 AOGAEI AATA AO POAOAT O6

O4EA AT OO 1T &£ ET OOOAT AA EO AT EOOOA A «
O#1 1 AAOTET C xAOOAT OEAO AT A COAOAT OAAC
maintaET AAOEAAO &£ O OEA w UAAO xAOOAT OU
shore the data re failuresetsa EOE OEA &1 11 x 11 [ 0Q- AT
O#1 EAT OO0 OOOAI 1T U xAT O -A2%w) O AAOOEE
be done but, interestingly, SFI has fled MaREI to develop ways of doing more
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development work in the LiR tanks, for example, and less in the water in order

to save costsandtod®@ E OE POT EAAOO OEA OEIiI O1 AGET 1
devices public liability z all unlikely to be a problem. Insurance for cables is,

on the other hand, going to be very difficult. We will be better informed when
3AAPT xAO Cci 1060 &£ O ET 6OOOAT AAS

O4EA POTATAI A O OiAllh AAOI U @OACA
| AOEOET ¢ AAOAT 1 PAOO O1 A 11ix $-6 COE/

lease application to DECLldow DHPCLGY ET1 I AAAl xEOE A OAIl
O!'T EI PT OOAT O EOOOA EO alEshdh asiBERZ&n® AT C
others are independent integrators and this is particularly important for the

credibility of device developers with insurance/warranty e ANOE OAT AT OO

O(AA ET OOOAT AA EOOOAO jET 1 OOO0OAI EAQs
assWET Ce &

O4EAOA AOA OPAAEZEA EIT OOOAT AA -fé il PATE
Ol OEi AOA EOOOGA EO AAT OO OEOE AOOAOQOI Al
O07A AiI180 EAOGA A Z£E@ 11 ET OOOAT AAG
O!'TUTTA CAOOETC O1 p OAAT A 1TAARARS® AAOE
ET OOOAT AA Asc8 31 A0OO" AU OANOEOA TETEIC
O) 1 OOOATAA 11T 0 Al EOOOA UAO AO xA AO
COAOAT OAAO AOA A AT 1 AAOT G

devices per se. Warranties and guarantees will be a problem for the industry

given that devices have to last as much as twenty years. Ocean Energy Europe

Is looking at the issue of insurance as part of the OcBaergy Forum exercise,

Al OET OCE OEEO EO &I AOOGAA 11 OEA Oi AOO«
@t a high level, the sector is still emerging and it is difficult to talk about

ET OOOAT AA EOOOAOG AO OEA OEOEO AOA 1160
O)1 OAAET T Ildp& scenario Beplomdiidy @dinpany takes all of

OEA OEOEO AT A All 1T &£ OEA OAxAOAOGS
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O3EOA AAOGAT T PAOO xAT O PAOA&EI Oi AT AA COA«
OAAT AO PI OET C A EECE OEOEG®G

0" A OAOU AAOAEOI 1106 OF DHOO &ty AAOC
standards. In automotive or aviation fields, lots of miles are driven and hours

flown before standards are set for new technologies. We may set standards for

an elephant where it transpires that a tiger might be better, more efficient!
Disagree WOE %- %# 11 OEEO bl ET 06

O4EAOA EO A 1T AAA [lskind. Ry profe&sCiivaMe OOET
massive leaps of faith on issues such as trenchingeiget great (theoretical)

, AOAT EOAA #1 600 1T £ %l Aocus - AT U DPOT i1
they get their energy from. Need to provide/use a benchmarking service to test
projects against prior projects andlGOED 1 AT O

O080EA AEAI 1T AT CA ET EIT OOOATAA EO O ¢
different view e.g. with respect to tHdeyGen® OT EAA O 6

®leed to use any insurance fund that may emerge to deal with deployment
OAOOAl xAAOEAO OEOEOG

O02A01 OOAA AAOOGAET OU EO 1T AAAAA &I O EIT OC
a particular known technology if there is a clear resource. We could get close
tothAO ET OEAAI AOA OI OEA AAOOAET OU 1T £
O0AO&I Oi ATAA COAOAT OAAO AOA CciETC O1 2

AOT T TAAAET ¢ OEAI8 'TuU EI OAOOI AT O ET 1
O07A AOA EEQGAOGAA 11 OEKACAERTBOIXAIOKI OAIA
O4EA OAOGET T &£ ATipiTAT O ET OOOAT AA O OE

goes to the issue of reliability and the risk of single component failure taking

I 00 A AAOGEAAG

O4EAOA EO A T AAA O AA@HErA BdriskSi Acedi] OO0
AT Aocu AAOGEAAO AOAG

O) 1 OOOAOO x1160 A-if @elices bhedkdolvh, thax vikde @n AT O (
I %- AT 008

O4EA EEOOO OEET C ET OACAOA O PDPAOAE O
i AAOOOA PAOA&E Oi AT AR AZEZEAAOEOAI UGB

O. 1 urdf Willinsure a product unless they know and understand the product

ET OEi AOAT UG
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O3 O0AOO0AA O1 TT1TTE AO 1T ££O0EIT OA xET A ET OC
standards, no view on what is best practice. We started in offshore wind by
examining all clains coming in, including from onshore wind and worked with

risk engineers and underwriters to figure how to procegbtear in mind that

the early offshore turbines were ontg800kWA A A E 6

O3%!') xI 180 COAT O AEA DPOI EAAOOWtEAO A
17T00 ATA x1 160 AT DPOI £ZAOCOEIT T Al ET AAITE
AT A PAOA&I Oi ATAA COAOAT OAAOQOS

0! AEC EOOOA EO OEAO 31 AOO"AU OANOEOA
which lie behind a device. Went on for months. Marine Instithted to go to

OAT AAO AT A OAOAETAA 71T A ' O1 Obp +AT1T UG
O4EA OANOEOAI AT OO AT A OOAT AAOAO OANOE

AAAOEI ¢ ET T ET A OEAO OEAU T11U AAAI xI
O07A Ai T AAA A OEEOA DPAOOU AOAI GROET 1
-A2%) AOO OEAU OAAI 1T 6A0OOOT xEOE xIi OE(

O4EA T AET O TEI AT A CArBurehtirdugh/alpofed [ OO
insurance scheme called OIL. Members-gelf OOOA &1 0 OEA AEO
Al AEI 6

O"ECCAOO POT Al Al ET AAAI ElsPreakibBgdévnA 1 A x
OEA OEI T AAOOEAOO AAOxAAT OEOE AT CET A/
O4EA ET EOEAI OACOI AOT OU OUOOAT E8B8A8 0O¢
the Danish Technical University of Research and dealt with issues such as
materials, gearboxes et@and this led to an A, B and C level of standazd&

applied to prototypes etc. This work led to the various international standards

Ol AAUG

O!'1T EiI bi OOAT O EOOOA &I O OEA AOi 1 OO0OEII
the early days (1992) in pioneeringDenmark involved ten turbine
manufacturers (not exclusively wind) and today there are just two (Siemens
andVestaQ xEEAE | AEAO EO AAOGEAO &£ O OEA E
O3xEOQOO0 2A EAO T1T1U i DPAT DI A zhéelsl | OAA
expertiseandund®@x OEOA OO | 660 OAA AO T AAOGO vur
O 8hé risks break down into two categories: construction (particularly

installation) and operations. The construction area is the much riskier of the
Ox1 &
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O) 1 OOOAT AAg 11 PDOT Al Al emd Qperformace T A N
guarantees or warranties yet but intend to pass them back to the turbitterd

-party supplied element of the deviceD OB BPI EAOOS

C.SCALING

0. AAA 1 AOCA Ai1 00l OAT AEAO jA8C8 $-6n
7%3 OANOEORMU OAEAOAI @A 11T DOT EAAOOG
O07AO0A %l Aocu 3AT 01l ATA80 bDPOAI EA DPOIT A
consultancies to work with small device developers as a-sabtractor at
commercial rates. The US Department of Energy schemes allow for similar
AOOAT CAi AT 006

O 4 PBF needs a revised formal framework which defines the Fund more

Al AAOIT uh AT AOI AT 00 OEAEO AgbAAOAOEIT O
%l AoOcUu 3AT O1 ATA AT AO OEEO OEA OEAEO w
O4EA [T AET AAOOEAOO O 1T AAAThe delickOCU
developers in Ireland are at an earlier stage (than Scotland?) and they are

OAT OEOEOA O1 Yo EOOOAOS

031 A1l AAOGEAA AAOGAT T PAOO TAAA CiITA OA:
of partnering with a major consultancy is one way of doing so in a bly

affordable mannerz Ocean Energy Ltd is a good example of this approach at

x1 OE®S

O!TU [T AOETA AT AOcCcU bDOI EAAO 106060060 EAO,
Government policy, a strategic partner, a support mechanism such as CiD, a
schedule of operatonsand OECT AA 1 AAOA 1T ££AOG

0.1 TTA ET xAOA AT Aocu O AAU EAO OEA
7A TAAA O 1T1TE AO AT U AOOET AOO i1 AAI
60! EAU O OOAAAOGO x1 OI A OEA AT 60U 1T £ 1
pickngOb OOEAAOS6 AAT OO OAT AxAA ET OAOAOGO
EO OAEET C A AECCAO ET OAOAOGO ET 1T AAAI
OEAT xAOAE 1 OOAG
6001 Al ATl xEOE O' OA Alis that@héyQuvark theAGkeErd bEtOU &
nottEA OEOEAG

6/ AAAT AT AOcu EO A AEcC AEAIT AT CA mEl O .
ADbAOO OEOA AAOGAI T PAOO AO xAl1l AT A OEE

Ve
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O3A1T OEAT A APPOT AAE EO O EEOOO EAAT OEA
possille and then scale up. A professional systems engineering approach will
prevent unintended consequencgs.g. proper analysis and linkage of PTOs,
communications, mooring eto

O3AAITETC EO Al EOOOA AT A Al AAOAT OAcC.
Energylnvestment Fund has the ability, which it inevitably exercises in wave

~ ~ A -~ .

and tidaltoputinanorA GAAOOEOA AEOAAOI O O1 AT i PA

O)1 OAOGOT OO OEIT O1 A A& AOGO 11 51 ENOA 3AII
O)1 *APAT h OE & cohsorflaGuhded by th® Stdteht® run with
OECTI EAXZAEAAT O OAAETTI1ITCEAOG AOO All AOA 1
O50EI EOEAO xEI1l CAO ET OI1 OAA xEOE 1 AA.
ET AAT OEOGAO O Al O1 6

O07AOA AT AOCU lyAdcAsBcdeedO Eohtiaded filnbidgG@bport is
T AAAAA AAOT OO0 Ai1 OAAOI 0056

0/ AAAT AT Aocu AT i PATEAO 1TAAA O OOA
knowledge and not justdesk AOAA AT T OO01 OAT OO6

O4EAOA AOA OEIT O ET OEA AAOAloicditoAT O O
collaborate because of small number of sites. There is huge distrust in ocean
energy and the issue is the competition for resources. Not sure what the

o011 6O6EIT EO AT A OEAOA EO Al 01 OEA bpOI
O4AAETT 1T CU 40AT1 OMAitles areArEENVArdt Offeritiérs MO E A ¢
OACAOA O Yo EOOOAOS

0O EO 11 OAx1 OOEU OEAO 7AO0A % AdOcu 3.

CAT AOAOGAA AU O0AT AT EO AT A 1| NOAT AOET A 01
O4EA 1 AAE 1 &£ AT CET AAOET ¢ O1T AA [ APPET
development.Wavesystems problems are systems problems. Far too much

concentration on TRL at expense of consideratidrifechnology Performance
LevelA8C8 , AOAI EOAA #1 00 T & wl Aocuh 100D

O) £ UT 6 EAOA 11 tupwaveli tidabdeice prajed@herdfirsO OA OO
identify a real customer need and the system requirements and design will flow
iIT &£OiIiI OEEOSH

Owl OAOPOEOA ) OAI AT A8O OAAITET C DOl COAI
levers necessary to develop an agenda of change for individual companies. The
population of potential clients was never largePAOEADO vttt AT [ BA]
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Own) 60 OAAI ET ¢ AAOEOEOU xAO OAOU EIT OAT ¢
O7A j%) q 17x EAOA A TAx Al GAGCAI AT O 14
OEA AEAI 1T AT Céketihesar@irigd we hatkd from dtaliiyy and diffuse

OEAI O1T A OATCA T &£ Aii PpAT EAOCSHS
O&AAOOOAG 1T &/ AT i PATEAO OEAO OOAAAOQO,
proposition, perhaps a capacity to find and execute appropriate acquisitions,

have minimally viable prodd O O &

D. CONSENTING

6111 OEAO EOOOA Oi xAOAE 10606 & O EO AA
Agency and e.g. environmental liability assessments and aftercare

i ATACAT AT O PI ATO xEEAE AT OI A 1T AAA O |/
O7AO007A0A ONW fq Ad ydad Fhérdis no designated SPA or SAC.
AMETS SAC designation may cause issues up to thevidiar mark level

some new devices will deploy at-ADm. The designation concerns the bottle
1T OAA $11PEET 86

Ow)! EO AAAI O xEOE 11 Aretakk@d caktitils AAOA
APPOT AAE AT A OEEO Ei PAAOO AAOGAOOGAT U 11
0001 OEOCEIT T 1 £ CpboBahip heldAup By Tneedsfor aAodbiic

consultation and about governance issues such as which agency issues the
COEAAT AAS

03! #0 AOA A Ar@dvé@de Bnididgs) Ehéh/A prejetic@noEgo ahead

at the location at issue. Making a case is hard and requires lots of scientific
AOEAAT AA8 4EAOA EO 11 1T OOOECEO AAT 11
Ow)! EO OEA AAOGATET A ADA PhHO OKRAAQT O
O) 1 OAOAOOET ¢cl Uh OEA ACCOACAOAOG ETABOO
environmental etcresearch needs as does the oil and gas industry in Ireland

with the funds going to R D in the universities. Something like this mighe

APDPOI POEAOA AT A EAI bp&EOI O 1T AOET A AT A
O- AOETA T AT AT 6 AOA OUPEAAITIT U Oi AEA 1
xAT1 DOl OAAOAAG

Ovtm T £ OEA ) OEOE AT AOGOITETA EAO A AAOI
likely to have to do an AA which is specito the designatiory plant or animal.

The impact on the local population is the key issue and to assess this you need

O ETTx xEAO OEA T AOEITAI DI DOl ACET 1T |
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O08xA TAAA O1T I1T1TTE AO OEA Ovhahivdwe %) ! O
learnt? Weneedtb AEA BT 1T EAU 11 Al AAAPOEOA AAC
O#1 1 OAT OET ¢ EO bi OAT OEAIT U A AEC EOOC
DOl OEAA Al O A 1T AOGET C xET A OBOAET AOG AT,
Al O 3" A O TABO xw UAAOOG

04 EA ODCCHANn éBhséenting has yeto be sorted out. Generally, the
consenting bill needs a push and the general principle of ocean energy projects
going to An BordPleanah....(which) apply under the Strategic Infrastructure
umbrellax E1 1 OOEI 1T APDBI UB

O4EA . AOET T Al 0 IS ot theiprAblein Buit rAtheEthEAegaB A O
framework (the Habitats Directive) and its interpretation by the European and

OEA ) OEOE Al 60005

O4EAOA EO A EOCA AiTO01 0 T &£ x1 OE O AA
consent is sent in and we are not happvith the number of amendments

required over trivial things where there is nothing intrinsically wrong about

the project. It sends a signal of uncertainty to investors. There is a real need to
AAOAAOA PATPI A ET OEA OOUOOAI 6 AAT OO 1
O/ OO0 eAdd b Adadada in terms of getting consents is gooe are dealing

xEOE A OAOO AAT OOA xEEAE EAO Al ATEAO ¢
O' AOGOET C CiiT Ah OPAAEEEA Adubrdquie@entd AEAI
AOA OAOU OPAAEZEEAS

0! £OAO &£O1 AET ¢ Alshhe GidgésEblotkagk tG ateaA éndrdyl AT C
EO OACOI AGET T8 7A TAAA DPEIT O UITAO AC
industry - they do the background zoning, invite companies to the zone for one

year demonstrations, set milestones @tc

04 EAOA O Ederdission vihAre d devAce is connected from the sea over

the foreshore and on to the land beyond and not a separate Foreshore Licence

and a Planning Permission. A further issue is that the land beyond the foreshore
which will be impacted by ocean energy® OO AA UT T AA Al OOAAO
O4EAOA EO A AOOOAT O 1 AAE 1T /&£ Al AOEOU
required for full arrays v test instruments for example. There is little
accommodation for time limited devices or small scale arrays. It is a maatip

as to what happens at test centresriginal test centre EA to cover every client

who meets its standards? Guidance on this issue may arise from the working
DAOOU 11T %' O1T AAO OEA / 2%$0 OOAAOEIT C
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O$APAOCOI AT O 1 A&, ComdudihdiLical Gdvekmdntire Qe
custodians of the data and should have data available. But their attitude is that
Oui 6 AOA CciEITC O AEOOOOA OEA Al OGEOII
AAOAG8 ' AEOOOEAO O1 AAOI UET C EOQ@GA EO C
many ocean energy or marine energy applications at present so why should
OEAU AgPAT A OEA OAOI OOAAO 1T AAAAA OI AI
O4EA ¢ UAAO 1171 C OOOAEAO OANOEOAA EI
AAOEOBEO EO AAOOAI I U islorOdlseabonah bEésl on®1 O
interesting fact is that the population of a particular species in Strangford,
Northern Ireland(site of an early tidal devicewas deemed to have fallen over

2 years but this turned out to be in line with a trend which had see

pbi pOI AOET 1T Z£AiI1 1 O0AO OEA DPOAOEI OO vt
O4EA DPOT AAOGO T £# CAOOET ¢ POT EAAOO ET O
tough. Get the impression that documents are being sent back, particularly in
3AT O1 ATA AO PAOO 1 £ A ingsHdkihgloter gemPidt OOA O
be the attitude. In one instance, we received 900 commenddl of a minor

naturez £01T I OEA AAOA x1 OEAOGS
0.1 DOl AlnArheBuppliéd td MR xsite as long as we adhere to local
AT OEOTT1T AT O DPOT O1T AT 1 O6

E.HEALTH& SAFETY/ OPERATIONS: MAINTENANCE

O(AAIT OE AT A 3AEAOU OOAT AAOAO xEIT AA <
any of our own staff to go offshore unless they do the relevant survival courses

AA £ OAEAT AG

OOAOUOEET ¢ OI OEi AGAT U AT in/SCotladdAigk E O
example developers seeking a lease from the Crown Estate must demonstrate

that they have a robust Health and Safety policy, plan.@tc

dhe UK Health and Safety Executives a lot of stuff developed re offshore

wind farms. There are many ssies with Health and Safety and marine energy
Ascs AAT CAO T &£ Oi A1l AT AOGO AOI AAEET ¢ >
0,10 T &£ AT 1 O6ATOETT AT (AAT OE AT A 3AEAOD
working with racking in a warehouse. Offshore, everything is mmayvand risk
assessment needs to take account of this dynamic envirent and also of

AT 111717 OAT OAG

05+ COEAATETAO 11 (AAI OE Al-fated AEAOU /
offshore interface involves the Maritim& Coastguard Agency dealing with
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vesselsaand the Health and Safety Executive dealing with structures on the
OAAAAAG

OSEOET ¢ OACOI AOEIT O xEIl EIi DPAAO 11 OE!
ET ) OAT ATA AOA 110 OOEOAA O1 OEA 1 AAAI
O0/1 OEA (AAI OE AT A 3nyaplekpert aficdoing@misk x A A

AOOAOCOI AT O AT A OAEAOU OOAOAI AT 06
O4EAOA EO A COAAO 1BDPT OO0OT EOU O1T OAO«
(AA1T OE AT A 3AZAOU OOET C OEOOOAIT OAAIT E(
O(AAT OE AT A 3AEAOU EO 11 0 Adonthe @A /[l C
and who have been practive with the regulators in the UKfailure to interact

would have led to problems by this stage. Health and Safety should not be a
OEiI x OO1 PPAO EAZ£ DPOI PAOI U EAT Al AAG
®enewablesUHKs the leading organisation for Hetht and Safety in offshore
renewablesettAT A AOA )3/ AAAOAAEOAAGS

0! AEC EOOOA &I O | £&EOET OA xET A EIT EOO
0) 0 xEI1l AA A EOCA EOOOA EZE (03 AAOAOI
towed to a port for maintenance. Will impact adveely on the economics of

I AAAT AT AOCUG

O4EAOA AOA 1100 1T & 1 AET OAT AT AA 0OO6PDPI O
articulated devices are very challenging, corrosion and marine growths will be

A AEC DOl Al Al 6

O7A AT 1T AAA O EIT Ol ite(aAd we Bale no llea ok 3 OO
ET x Ol ci AAT OO OEEOS

F.OTHER

F.1 Funding

6/ 60 1 AET DOI AT Ai EAO AAAT ££EEIT AT ARS8 7,
from Enterprise Ireland under the Innovation Partnership scheme and then got

an innovation voucher beforé¢ T OET ¢ ET OT 3 %! )60 OAEAI A
us en route included AT Opfi€eavEs three times greater than anticipated
xEElI A xA EAA Ol xAEO TETA 11T10EO0 &I O (
O.1T DPIETO ET OAAEET ¢ OA1 OO0 é&demdnétablyOAT C
OEAAT A AT A OI OEA AEC EOOOA A O 060 EGO
OEOI OCE p OAAI A OAOOEI ¢ AO 31 A0OO" AUB
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O! DPOT puidddolGHENS Way to go for device developers e.g. start at ¥

MW and then in a second round build, saylV@V - this approach allows for

AAAO mEOT AET ¢ AT A OAAOBAAO ANOEOU AEI OOE
O4EA . w2yttt I TAAl EO 1T AadbAs8 4EA 3AT1T OO0
. %2 O OEAO OEAU AAT CEOA 1i11TAU Ob £OI
O, #1 % T AAAO O AA OEAA ©hvaldbEeAkeyGdEi A 1 /
OAT AxAAI AOGS

MeyGenis an interesting case study for the industry with all of the external

investment coming from the AIM on which parent Atlantis is floated so the
ET OAOOT OO AOA xAOAEET ¢ OEA OEAOA DPOEA/

F2 Decommissioning

O$ADPI OEO 1T £ AAAT I | EOWKRE O EA CARQD K IADA Ix EBB(
O$AAT I T EOOETTEIC ATTAO AOA PAOO 1T &£ OE/
O7A xEI 1 OAAE O AT OAO AAAT T T EOOGETTETC
OAOADDAAG

F3.Vessels

Ol UK Work Boat Association worked with the MCA on regulations for work
boats working with marine energy, effectively wind energy but a UK work boat
seeking work in Ireland would not be passed by the Marine Survey Office who
would see it as a passenger get Marine energy work boats require skippers

who are used to working with cargo, for example, in challenging wind

Al 1T AEOQEI T O6

0) 0 xT 01 A AA A EOCA Ai 100 EE OEA %5 xA
installation and O&M services to early oceane® CU AADI T Ul AT OO
F4.Public Engagement

O#1 11 601 EOU AT CACAI AT O EO A AEC EOOOAS
O4EAOA 1 AOET A AT AOCU bDOI EApAIRarduaA AT i
eight years even if policy frameworks e OA ET DBI AAAG

O, 1T AAT AT 1T 001 OA OFiiidl to #af® has made §90 Hiffereht E OO
submissions and held 90 meetisg EOE 1 T AAT ET OAOAOOOS
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O4EAOA EO A TAAA £ O 11T OA ETTxI AACA A’
we need public engagement and knowledge of the opportunity around our

OEIl OAOG

O4 EAOA ee$s ofAocerD energy in the small (Irish) ocean energy
community and in Government Departments engaged in marine renewable

AT Aocu AOO OEAOA TAAAO OF AA xEAAO Ax/
O! AAT OOAI Q&GDP laiget orurimAriAeirdsdurces should be

OA QDG

F.SMiscellaneous

62 AT A $ EO O1 AAOOGAEAT AU 40ETEOU (1 O
6.1 AAOGA A O A DiT1 1 £ 70 bedsholk;itdst OAOC
instruments tend to get lost and the issue of insurarckow much, who does

it z therefore arises. In fact, at Beaufort, chits look for the unversity to insure
AOAOUOEET CAB

O4EA 1 AAOT EOOOA EO OEAO 1 AET O 1 AOETA
(of Ireland) will reverse population flows from west to east. The relevant
precedent is the way in which the economic fortunestlé east coast of

Scotland were transformed by North Sea Oil and Gas. It provides a chance to
AAOGAT TP OEA 11T AA1 OOPPI U AEAET A8C8 DI
O0)1 OEA 1 ££O0ET OA xET A ET AOOOOUKh OEA O
of turbines with a 25 year lifeeach HI OO0 Aw UAAOO &I O AARAA
02A0DPT T OAO AU 3 %! pe@iT COATXO GEIPO EHRA AR ED
0) 0O EO OAOU AEEEZEAOI O O1 CcAO 1 01 AOGEAAI
O#11 ARAOT AA AAT OO OEA bi OAT OEAIT AT 00 1
O7A 1T AAA &idalimbdel@rs-iwlbiare the experts in Ireland? In fact,

we need a list, a tender panel to deal with numeicmodelling; naval
AOAEEOAAOOOAN ET OOOAOO j EZE£ OEAU AGEOOC
0881 OEAO E O0OO0A Ogvenpkmnsivelteshinstuménfaidoiarl O
rentwi OT A AA EAI bEOI N OEA DI ATTAA 3%!)
desirable but seems to have run into problems; better communications with

. ~ - A ~ ~ =
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O/ OEAO Ai 1T AAOI O AOA AAI OO OEA AOAEI AAE
EOOOA 1 ZADODOEEDRB8ABT AEAEZAOAT O Ai T OAT OO
1 ATA £ O OEA OAIi A POI EAAODG

O4EA AOAEI AAET EOU 1T £ ANOCEDPI AT O OOEOAA
sonar. Thisisthekini £ EOOOA /0). AT 01 A AAAl xEO
O! AEC EOOOA imahedt to@dsurvivaitlity @&siat 1014 dddde in
atankzE O AAT 80 AA AT TA8 7A 11 x CiTETC Oi
0. Asd OOACA A1 O OO0 EO ' - %43 AOO EAOAT G
EO AT EOOOAGS

O"ECCAOO POl Al ATAAGA T xCH A0 AA QO BEACO AC O\ 1AE
O4EA OOI AOG AT A OACOI AGETT O AOT OT A ATT
built on onshore energy etcrequirements and this leads to the owver
engineering of projects. The same thing happened to composiero

regulation codes for composites in marine engineering and this lead to
misconception about high costs efc

7z A - A o~ A T ~

are preoccupied with writing funding applications. They need a long term

fOT AET ¢ MIW8 8EAO OEAO O1 Oi i A AACOAA AC¢
O/ OE A (¢ glil@ehAedtions e.g. the grid connection for Fair Head (tidal

site) will cost £44m; tariff supports; need for well executed policies e.g. through
instruments such as Marine Séd AT An AT 160 O1 AAOAOOEI A
Ascs EIT / OET AUGb

O!'T EOOOA OI xAOAE 100 A1 0 AO AAOAII
potential for accidental (or otherwise) damage to devices need for

~ ~ ~ P A ~

O7 ET E Obe@kpérisile fé security of devices? Who is going to monitor

AT A AT £ OAA Al i1 bl EAT AA xEOE Al TAEOQEI T C
6, EAAT OET Cc AT A Ai1OAT OEI ¢ AOA A AEC O
such as Galway Bay or AMETS8 i not addressed. Lack of consenting also has

a knock on effect in terms of niche and early markets for wave and tidal
OAAET T 11T CUB

67A AT O A AA pPOT OEAEI C DPixAO & O ANOA
aquaculture is not enabling this market in Irdl T A 6
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O0-3/ AT A /(3 1T AU ET1 6001 AOCAA EOOOAO OEAZC
defining a unit as a ship under Irish Flag may introduce need for hand rails,
illumination etc.q 6

O(ET AOAT AAOG AO PAOO T &£ OUOOAI h dfAAE 1
legislation

O#1 AAOh OOAT OPAOAT O xAll OECT AITAA DPOI
O&iI 11T x OEA OAAT I T AT AACEITO 1T &£ OEA 1/ O
and create a Marine Coordination Team and supremo. IDA do this for large FDI
projects so the model must exi® government. The supremo must have some

bi xAOO O1 A1 1T OAET AOAG

& SFDDirective and the uncertainty of Irish implementationare an issue

Same environmentaDirectives are applied differently by different Member
Sates. Needs constant monitoring of uninded consequencés

. ~ P A N -

@ack of committed engagementfromlafy ET AOOOOEAO O [/ %- O

@surance is not really a problem for the projects going into the water in terms
of O x OA A E -rigk$d @vérrariylisl an issue simply because thmjects are
not commercial and ested interests are promoting them as commercial.
Insurers see the warranty risk as too risky at this stage due to techl

z A~ ~ - AN =

&hould not have a pooled insurance warranty fund as this is furthering the
notion that these project are commercial as opposed to R&D or pilots.
Creating a pool is gambling with tax payers money. Partners can do it from
balance sheet as they should see it as part of the project cost. Without this

projectswilll T & AA MEET AT AAAAT Ad
O4 EA A OD Ak &6in tivoRarts réaiBQ Ehé construction phase where
therecanbeamutAET 1 ET T OO ET OOOAA A& O 1 AOCH

of turbines plus cables plus larsidefacilities. This can amount to multimillion
euro premiums. Therin the Operation phase, the premiums are smail@

@AOOAT OU EO &£ O PEUOEAAI yektén@tologdof AAT A«
AOOET AOOG

@arge companies like SSE tend to saure some of the phasgesspecially
performance guaraneeO 6

@odan in Denmark are lang insurer of offshore wind
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@ssue in wave and tidal is th8&P rating of the developer looking for funding.
Typically, in offshordwind) this has been large companies and utilities.

Qhere is a demand by lendéissurers to see 5 years of previous finaat
reports to ensure stability

@ the insurance industry is pragmatic and iwill watch wave and tidal as it
develop$

Q@urrently there is a trend fothe principal in insurance situationto pass risk
furtherdownthe E AET AT A O ONOAAUA AT 1T OOAAOQI C
®@vave and tidal is ints early days ands not commercial. There is no massive
prospect for the insuance industry in the short term but wera interested in
developing alongtermre AOET 1 OEEDP xEOE OAAOI Ob

04 E A OA nhxakckd presidms & wave and td due to risk on the assets.

Third party liability is seen as the big item. For examptae Crown [State
requiresaminEi O Al OAOACA 1T £ Kwi 1T &£ OEEOA b/
@surers tend to use layering for large risks and this tends to share the risk
amongstal Of AAO T &£# O1 AAOxOEOAOOS

@ Although asset values in wave and tidal are low (cumulatively compared to

other sectors) thedeductibles on policies are much higher eE§00k on £10m

which is a lot for a small company given they have paid a premium too. This is

a corporate decision so educating the insurance underwriters would be
worthwhiled

O 8 $everal of thekey insurancecompaniesin offshore energyare already in

Dublin. Allianz, Zurich, RSAravellers, Willis. Theyauld be interested in a

brief but coulddevelop near term products that would share risk amongst

thAl 8 ' 1T OAOT T AT O ATTA ET OEEO AOAA xi Ol
O/TA T £# OEA EOOOAOG ET %l OAOPOEOA ) OAIl /
wentinOT EO AT A 1T AOGAO AAT A 1 0O ACAET A

O3 AAI1 HierfriseBlfelan@owas successful with a quite narrow range of
companies but there is not a large pipeline of appropriate new entrants.
Enterprise Ireland is now reorganising around the stage of growth of

AT i PATEAOS

O4EA AT T 111 EOOOA Opariiek arexsicBeddufabscdlim e.d. T O |
to 250+ jobs include: building a management team; an effective miedle
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management team; a robust MIS; a clear strategic focus; most of the issues, in
AAAOh OAOT T OA AOI OT A OEA 1 AT ACAI AT O A«
O0AOOT AOET Csmal®omgdniesifirtel @ Aard @dachieve on their own

even where the opportunities are obvious.
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