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Executive Summary:

This report is for small and medium-sized businesses that
are looking to diversify, or increase growth, in the marine
renewable energy industry (MRE). The MRE industry covers
the creation of energy from marine sources via wave and
tide. However, the generation of energy from offshore wind
is included for this report because it presents common

opportunities.

The MRE industry has an advanced supply chain with
potential opportunities for proftable entry through a large
array of products and services. Primarily, the report aims

to provide (or signpost) the reader with: knowledge of the
size and growth of the industry, the products and services

it requires and strategies for winning business. During the
creation of this report, leading industry buyers have been
guestioned about their needs and expectations, giving
detailed insights into the buying process. Specifcally, the
report is targeted at readers within the regions of the South

West in the UK and Brittany in France.

Of the three MRE industry segments wind, wave and tide,
offshore wind is the most mature. Signifcant investment

is occurring across the UK and France as both countries
seek to achieve their goal of creating sustainable energy
and reduce carbon emissions. Thus meeting the mandatory
overall EU target of 20% share of total energy consumption
from renewable energy sources by 2020. To give some idea
of the growth, the installed European offshore wind capacity
in 2011 amounted to 3 Giga Watts (GW); the target for 2020
is 40 GW. Between € 3 and € 4 million will be required per
megawatt (MW) installed.

The UK has been identifed as the world leader for offshore
wind, with more than 700 wind turbines installed across 15
wind farms. France currently has no offshore wind farms but
a planned rapid expansion to an installed base of 6 GW by

2020 is predicted within the country’s capabilities.

Executive summary

In comparison, tide and wave energy production is at a pre-
commercialisation stage with device developers currently
deploying at test sites. However, EU targets are looking

to achieve up to 1.9 GW of power from tide and wave by
2020. Estimated wave energy resource, just in the UK,

has potential of 70 Terra Watt hours (TWh) per year. Many
wave and tidal developers are looking for long-term supplier
relationships now. They are working with suppliers to create
and deploy viable devices. So, even though the industry is in
its infancy, there are still opportunities. In this report, we also
examine opportunities from other developing technologies
including ocean thermal energy conversion and sea-water

air conditioning.

The report also details categories of products and services
needed during the different phases of constructing

offshore wind and tidal parks, including how available, and
importantly how critical, product categories are. Specifcally
with offshore wind, we have sign-posted readers to
recommended sources of information which dissect devices
into their component parts; essential for qualifying whether

products and services are needed.

Whilst this report is keen to support diversifcation into the
MRE industry, we are also keen to ensure that businesses
make a proftable transition with their eyes clearly focused
on achieving a return-on-investment. There are many
variables to consider and proft is not guaranteed. We
strongly recommend that a proftable entry strategy is
broken down into three phases: a business analysis phase,
a product development phase, and a communication
phase. We've compiled and customised a nhumber of
standard business tools to help assess the segment of the
supply chain being targeted so that it can be judged on its

attractiveness and how easy, or not, entry will be.

Identifying the different ways customers behave in this
new arena is very important and key questions will need
to be asked that will affect new product development and

the marketing entry-strategy used. We've provided these



questions and links for investigation. Our interviews have
identifed critical criteria which satisfes MRE industry
buyers, such as: experience, safety track record and quality
and environmental accreditation. And considering these
points, we've suggested how these can be addressed and
integrated through your business and marketing messages
that your company communicates; not just through the sales

team but through all connections with the customer.

As with most business to business scenarios, a key to
success is the development of good and long-lasting
relationships. Those in customer-facing roles (in most
cases the sales team/person), are essential and providing
them with the tools in order to do their job effectively is

an important aspect of entering this market. The report
provides a marketing framework to support the sales team
that covers aspects including: recruitment, training and
management, customer relationship management and
other marketing tools. It suggests key marketing tips to help
businesses gain competitive advantage and successfully
win new business. Specifcally, a special feature on
tendering examines critical criteria from the viewpoint of the
buyer at each stage of the tendering process and makes
recommendations based on the fndings. Case studies from
businesses that have succeeded in entering the market are

used to demonstrate approaches and real experiences.

We conclude with presenting external support that is
available to companies wishing to enter the market including
opportunities for networking, groups to join and links for

further interest.

The report has been developed as a strand of the EU
funded MERIFIC project that seeks to advance the adoption
of marine energy in Finistére and Cornwall (for this report
covering the South West of the UK).

More information about Merifc visit: www.merifc.eu
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The MERIFIC Project

MERIFIC is an EU project linking Cornwall and Finistére
through the ERDF INTERREG IVa France (Manche)
England programme. The project seeks to advance the
adoption of marine energy in Cornwall and Finistére,

with particular focus on the island communities of the

Parc naturel marin d’lroise and the Isles of Scilly. Project
partners include Cornwall Council, University of Exeter,
University of Plymouth and Cornwall Marine Network

from the UK, and Conseil Général du Finistére, Péle Mer
Bretagne, Techndpole Brest-Iroise, IFREMER and Bretagne
Développement Innovation from France.

MERIFIC was launched in September 2011 at the National
Maritime Museum Cornwall and runs until June 2014.
During this time, the partners aim to:

» Develop and share a common understanding
of existing marine energy resource
assessment techniques and terminology;

» Identify signifcant marine energy resource
‘hot spots’ across the common area, focusing
on the island communities of the Isles of
Scilly and the Parc naturel marin d'lroise;

» Defne infrastructure issues and requirements for
the deployment of marine energy technologies
between island and mainland communities;

» Identify, share and implement best practice
policies to encourage and support the
deployment of marine renewables;

» |dentify best practice case studies and opportunities
for businesses across the two regions to participate
in supply chains for the marine energy sector;

» Share best practices and trial new methods
of stakeholder engagement, in order to
secure wider understanding and acceptance
of the marine renewables agenda;

» Develop and deliver a range of case studies, tool

kits and resources that will assist other regions.

and Island Communities
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Summary of key opportunities:

In the UK...
OFFSHORE WIND
e The Crown Estate’s Round 3 programme: 9 offshore wind zones around the UK coast, with 2 sites under
development in the South West (the Atlantic Array and Navitus Bay)
« Agreements for Lease are now in place for 10 offshore wind energy projects in Scottish waters
e Northern Ireland offshore wind and tidal leasing rounds were released in December 2011. Development
rights to winning bidders were announced in autumn 2012
e Construction on Wales’s largest wind farm Gwynt Y Mor began in January 2012
WAVE AND TIDAL
e Opportunities exist in supporting the development of technologies as well as facilitating the move from
prototype to commercial production implementation. The UK is now moving towards the frst commercial
projects, with 41 sites now under development or operational for wave and tidal
SUPPORT AND INCENTIVES
e There is a wealth of support and incentive schemes for the development and deployment of large-scale
renewable electricity in the UK: from the UK Government and Devolved Administrations, the Crown Estate
responsible for leasing the seabed around the UK, and from regional Marine Energy Parks which operate in
partnership with local authorities, universities, business support organisations and the private sector
e The UK Government has established Renewable Obligation (RO) Banding which places an obligation on
licensed electricity suppliers to source an increasing proportion of electricity from renewable sources
e The Scottish Government has created its Scottish Renewable Obligation regime
e Crown Estate support includes £100m investment into helping develop the Round 3 offshore wind farms,
bursaries for post-graduates studying a newly created MSc in MRE and a possible further £20m co-investment
in wave and tidal demonstration projects
e The South West and Pentland Firth and Orkney Waters Marine Energy Parks were launched in 2012 to target
and cluster investment for technology development, energy generation projects and business growth
e The Department of Energy & Climate Change (DECC) is seeking to unlock private sector investment. DECC
is investing £200million for low carbon technologies over four fnancial years, from 2011 - 2015
e The UK Government's industry Task Force, was launched (with a commitment of up to £30 m of support) to
help reduce the costs of offshore wind to £100/MWh by 2020
e See also Chapter 6: Government and local support pg 68




Summary of key opportunities:

In France...
OFFSHORE WIND
» First call for tenders: 4 sites chosen including one in the Saint-Brieuc bay
led by the Ailes Marines consortium (lberdrola, Eole RES, AREVA, Technip,
Neoen Marine). The overall capacity will almost reach 2 GW.
e Second call for tenders: 2 sites chosen representing a capacity of 1 GW.
e 3 more GW are to be installed to reach a capacity of 6 GW by 2020.
TIDAL ENERGY
* France to become a leader in tidal energy
e Two main competitors: SABELLA (Sabella D03 & D10) and DCNS (OpenHydro)
e Early 2013: Publication of a call for interest (Appel a Manifestation d’Intérét)
e 2015/2016: First projects to be installed
e 2018/2020: First call for tenders
WAVE ENERGY
* Low visual and environmental impact, high yield
* One of the most promising technology (many different devices exist)
* Important wave potential alongside French coasts (e.g. Audierne bay)
OTEC & SWAC
e The Naval defence company DCNS has developed a ground test bed now installed in the Réunion Island.
* NER 300 case submitted for a pilot plant in the Martinique Island in 2015

For further details on support and incentives see Chapter 6: Government and Local Support pg 66

Potential hurdles:

Whilst growth is forecast and is necessary to achieve the 2020 energy targets, it is also worth acknowledging that

every project may encounter many of the following barriers:

Network integration Cost-benefts analysis

Energy storage

) Mass production issues and unknown impacts of
Industrial process

large scale operations (eg: parks with hundreds of
Legal barriers devices)

Technological obstacles including: Development costs
- Resource assessment . L
«  Sustainability of conversion systems Environmental and social issues
«  Conversion effciency *  Environmental impact ) o
«  Commissioning, maintenance, de-commissioning * Acceptability by the other marine activities
« Life cycle analysis * Law &regulation
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Chapter 1:

Background: Electricity landscape in France (Brittany) and in

the UK (South West region)

In 2008 the total global electricity consumption was 16,819
TWh. It is expected to increase to 23,180 TWh by 2020
and 30,000 TWh by 2035, based on calculations by the
International Energy Agency®.

Following the same predictions, the installed capacity
would increase from 4,772 GW in 2008 to 8,600 GW in
2035 and the share of renewable energy from 19% to 32%.
This increase represents an annual investment of about

€ 250 billion between 2010 and 2030. Two-thirds of the
investments will go to the 3 or 4 more mature industries?.
At European level, the fnal electricity consumption in

2007 was 2,926 TWh3, representing almost 20% of world
consumption. The IEA foresees the installation of about 800
GW and the withdrawal of 516 GW over the period 2010-
2035, 70% of new installations will be for the renewables

sector?.

1.1 Situation in France

In France, the electricity consumption was around 500 TWh/
year during the last two years®. At the end of 2011, the
installed capacity in wind power stood at 6.64 GW and the
installed capacity in solar at 2.23 GW*. By 2020, France
has committed to producing 23% of fnal consumption from
renewable energy, this share increasing by up to 50% in
overseas French territories®.

The contribution of marine energy has been estimated at
3%?* ie: equivalent to producing 17.2 TWh/year, with two-
thirds covered by offshore wind and the remaining third by

the other marine renewable energy technologies®.

MERIFIC

Marine Energy in Far Peripheral

Case of Brittany
Brittany is unique from the national electricity point of view.

The region imports most of its electricity which makes it

vulnerable. For example in 2010, only 9.3%’ of the total
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1.2 Situation in the UK

UK electricity generetion has stood at around 375 TWh/year
in the last few years. The UK has committed to sourcing

a target of 15% of its fnal energy consumption frorn
renewables by 2020. Although this is not the highest target
for an EU member state, the UK has the largest percentage
point increase to acrieve.

Sirice the introductio 1 of the UK Government's Renewables
Obligation (RO) in 2002, the amount of renewables
generated has increased from 3.1GW in 2002 to 14.9 GW at

the end of the third quarter of 2012%°,
The contribution of all renewables to UK electricity
generation in 2012 rose from 9.1% in 2011 to 11.7%. Total
generation in 2011 amounted to 34,410 GWh, an increase of
8,565 GWh on 2010. Of this:

e 10,372 GWh was generated by onshore wind

¢ 5,126 GWh by offshore wind

e 5,686 GWh by hydro

e 2,964 GWh by fossil fuels
Wind continued to be the leading individual techrology for
the sourcing of electricity from renewables <iuring 2011,
accounting for 45% of renewable electricity generated®.
By the third quarter of 2012 offsnore wind generation rose
again by 54.2% on the previous year.
By March 2011, the UK had 3.4 MW of installed marine
energy capacity (an almost 50% rise on the previous year).
Atotal of 7.4 MW of prototypes were in the advanced stages
of planning and fabrication for deployment . The marine
renewable industry is predicted to be worth up to £7051 {0
the UK by 2050*.

Case of South \West region UK



http://www.bretagne.fr/internet/jcms/preprod_35266/des-energies-marines-en-bretagne-a-nous-de-jouer-2009
http://www.bretagne.fr/internet/jcms/preprod_35266/des-energies-marines-en-bretagne-a-nous-de-jouer-2009
http://www.bretagne.fr/internet/jcms/preprod_35266/des-energies-marines-en-bretagne-a-nous-de-jouer-2009
http://www.bretagne.fr/internet/jcms/preprod_162352/des-energies-marines-en-bretagne-concretisons-la-filiere
http://www.bretagne.fr/internet/jcms/preprod_162352/des-energies-marines-en-bretagne-concretisons-la-filiere
http://www.bretagne.fr/internet/jcms/preprod_162352/des-energies-marines-en-bretagne-concretisons-la-filiere

In the South West of the UK there is the potential to
generate up to 9,220 MW of installed capacity of offshore
renewables, according to a regional study. Of this, 7,690
MW would be operational by 2030 and a further 1,530 MW
by 2035. The report predicts these developments would
comprise of 1,240 MW from wave, 4,400 MW from fxed
offshore wind, 2,500 from foating offshore wind and 1,080
MW from tide. If it was installed today, this capacity could
generate enough electrical power to supply more than fve
million homes, more than 5% of the UK'’s current electricity
consumption. The Atlantic Array wind farm in the Bristol
Channel, the Navitus Bay wind park off the coast of Dorset
and the Wave Hub project off the coast of Cornwall are the

frst large scale projects in development in the region.

In the coming sections we will analyse the main
technologies used to produce electricity from the sea,
starting with offshore wind which can be categorised as

fxed (from 20 to 40 meters depth) or foating (deep water).
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Europe’s.

Installation costs have increased: from an average of

€ 1.5m per MW installed between 2001-2007, to € 3.25m for

the period 2008-2010*". Costs depend on each wind farm:

distance from the coast, depth, soil type, etc. For the next

period, the cost per MW installed is expected to be between

€ 3m and € 4m*8,

In 2020, the total investments for Europe will3469Em a(. )TJETEMC /Spa
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e One turbine manufacturer: Areva, Alstom or Siemens
After a proposal by the Commission de regulation de
I'énergie (CRE) to allocate four parks to the EDF-EN/
Dong/Alstom consortium (named Eolien maritime France),
the State decided to allocate three parks to the EDF-EN
consortium and one to Iberdrola/Eole-Res (named Ailes
Marines SAS).

The French government announced a second tender in

January 2013 which aims to install 200 offshore wind

turbines on two sites: Tréport
(Upper-Normandy) and the
Island of Noirmoutier (Vendée).
The production capacity should
reach 1 GW (round 1: 2 GW).
Candidates will have to submit
their offers at the Commission
de Régulation de I'Energie by
September 2013. Successful
candidates will be selected in
January 2014. The two wind
farms should begin operating
between 2021 and 2023%.

Fixed offshore wind in the UK

The UK is currently the global leader for offshore wind
energy. Five of the ten largest offshore wind farms —
including the top two — are in British seas. It has the best
offshore resources in Europe, with 1.3 GW of operational
capacity and more than 700 turbines installed across 15
wind farms (which generated over 3 TWh during 2010)%.

In 2012 offshore wind generation increased by 54% on the



previous year?. Currently, offshore wind contributes to 1.5%

of the UK'’s electricity supply?3.

A further 4 GW is in the post-consent stage and another

MERIFIC
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2 GW in the planning system. There is predicted to be 8
GW of capacity installed by 2016, a central range of up to
18 GW by 2020 and potentially more than 40 GW by 2030

(enough to power the equivalent of all the homes
in the UK)?4.

The Crown Estate, which owns most of the
seabed out to the 12 nautical mile territorial limit,
has granted leases to developers in a series of
rounds:

. Round 1 leases are typically close

to shore, and have been mostly installed

already — they total around 1 GW of capacity.

. Round 2 identifed three strategic

areas, totalling 7.2 GW, which are under
construction or in development and will

be responsible for the capacity additions
expected over the next 3-4 years.

. Round 3 leases (launched in 2010) offer
up to 32 GW of new generation in 9 zones, which
are signifcantly larger than the areas identifed
under Rounds 1 and 2 and likely to use larger
turbines. Many of the Round 3 zones are in
deeper water, further offshore, and are therefore
more technically challenging. The Crown Estate
also granted exclusivity agreements in 2009 for
the development of 6.4 GW in Scottish Territorial
Waters. Northern Ireland is considering a leasing
round of at least 600 MW, subject to consultation.
In order to provide a stable fow of construction
projects to the offshore wind industry, in May 2010
the Crown Estate also announced an additional 2
GW capacity by way of extensions to a number of
awarded leases®.

The average capacity of an offshore wind turbine
in the UK is 3.27 MW. The trend is towards
turbines with a bigger installed capacity; the
average capacity of turbines in construction is
3.54 MW. Each installed turbine produces per
year on average electricity which equals the

annual consumption of 1,927 households.
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2.1.2 Floating offshore wind

Value and forecast

By 2010 globally, around 20 foating offshore wind projects
had reached the prototype stage, half of which was reduced
scale.

Some 60% of the current tests are being conducted in
Europe. The frst farms are predicted to be installed by
2015, reaching a globally installed 1.8GW by 2018.

By 2020, the installed capacity in Europe could reach

a maximum of 3 GW. According to different scenario in
Europe, by 2030 the foating capacity could reach 4 to 26%
of the overall offshore (foating and fxed) capacity. The
European Offshore Energy Association predicts a potential
of 188 GW generating 645 TWh by 2050 in Europe®.

By 2030 foating offshore wind might produce 450 TWh/
year, representing 20% of wind installations in the world?".
The main market is currently in Europe. The second market
will be in Asia: China, Japan and South Korea!. Asia aims
to develop its parks to reach 8.8 GW by 2020%. The United
States of America are aiming to reach a 4 GW installed

capacity by 2020%.

Investments worldwide

According to these installation scenarios, the IEA predicts
investments worldwide of around € 2.9bn between 2010 and
2020 and just over € 45bn between 2020 and 2035*. For

its part, the EOEA estimated that for 6 pilot farms to install
40 MW by 2017, it would be necessary to raise € 2.65bn, of
which € 1bn should come from a contribution of European
bodies®. It is estimated that installation costs will decrease
from € 11m / MW in 2017 to € 2.8m / MW between 2020 and
2035. This lower cost is realistic because the technologies
are expected to follow a learning curve similar to the wind.
In Europe, only 2 MW has been connected to the network
(Hywind project, Norway, since 2009). Three European
countries are currently working on the development of

foating wind: France, Norway and Portugal.

Floating offshore wind in France
The market in France is estimated at 1 GW by DCNS, the

French naval defence company, to be around €2bn by
2020%8. Nénuphar (SME created in 2006, developing the
Vertiwind project with Technip) estimated 20% of the market
share in offshore wind farms will be covered by foating
technology by 2030%, which is about 30 GW. For its part,
EDP Renovaveis, the Portuguese leading renewable energy
company, predicts the development will happen between
2020 and 2025. From the frst installations, the cost per
MWh is estimated at between € 175 and € 210. It should
hover between € 75 and € 125/MWh by 20302.

Below are 2 innovative projects using different technologies.
e The Winfo project is a pioneering semi-submersible
platform with a wind turbine specifcally designed
for foating offshore, and an innovative anchoring
system, suitable for all seabed types. It is a machine

suited to depths in excess of 50m® . A test farm is
scheduled for 2015°%. Industrial partners involved are
Nass&Wind, DCNS (French naval defence leader)
and Vergnet (wind turbine developer). Academic
partners are IFREMER (French Research Institute for
Exploration of the Sea) and ENSTA Bretagne (Post-
Graduate and Research Institute based in Brest). The

project was certifed by P6le Mer Bretagne in 2008.

Winfo wind farm (two blades version)

e The Vertiwind project is an innovative concept of
foating wind turbines with a vertical axis, particularly
adapted to the conditions of the Mediterranean
Sea. Industrial partners are Technip, Nénuphar,

EDF Energies Nouvelles and Converteam.
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Other UK players:
e Checkmate SeaEnergy Ltd
e Dartmouth Wave Energy
e Embley Energy
» Offshore Wave Energy

2.2.2 Tidal energy

Value and forecast

While tidal range technologies are largely proven,

they need to be deployed through commercial-scale
construction projects to be successful. Developers are
currently evaluating a number of specifc projects but these
are unlikely to be operational and making a signifcant
contribution before 2020, given the high costs and lead
times for construction.

Tidal current energy conversion projects are concentrated
in a few places in the world. Operational activity in
Canada’s Bay of Fundy offers Europe strong development
opportunities. The Technical and Economic Potential in
Europe amounts to 11 GW. The UK has the frst potential in
Europe with 6 GW. France comes second with 3.5 GW?2.
For a park with 5 to 10 machines, estimated costs are

€ 4-5 M/MW. These include: € 1 to € 1.15 M for studies
and authorisations, € 0.5 M for engineering, € 1M/

km for connecting, and € 1.5M for the mobilisation and

demobilisation of resources and maritime hazards.

Forecast growth in France

In order to reach its commitments (3% of marine energy?®)
about 400 MW tidal turbines must be installed in France to
produce 1.4 TWh/year®. Most of these facilities will be in
the Raz Blanchard, between the Channel Islands and the
tip of the Cotentin. DCNS has submitted a case to NER
300 (fnancing instrument managed jointly by the European
Commission, European Investment Bank and Member
States) for a 17 MW project to install a pilot farm?s.

In Brittany, the installed capacity in 2020 could reach 10
MW and produce 10 to 30 GWh per year. It corresponds to
an operation between 1,000 and 3,000 hours equivalent full

power®. Potential sites are the Raz de Sein, the Fromveur

and Heaux Brehat®.

The cost of the original tidal MWh in 2011 stood at around €
250. In 2030 it is expected to fall between € 100 and € 1502.
DCNS believes the frst farm (between 200 and 300 MW) in
the Raz Blanchard may be less than €180/MWh?.

Technological developments in France
In France, several energy companies are interested in the
development of farms:

e EDF through its test site Paimpol Bréhat, and

e GDF-SUEZ, through its subsidiary Eole Generation,
now called GDF SUEZ Future Energies. A
partnership agreement was signed in June
2012 between Sabella and GDF SUEZ.

Three developers are working on large scale turbines:

e The Sabella SME from Finistere developed a full
scale demonstrator (Sabella D10) and targets the
North American market. Sabella should launch a
demonstrator of 500 kW in 2013 in the Fromveur
Passage off the Ouessant island®¢. The maritime
and land prefecture has given their authorization
for the installation of the demonstrator.

e DCNS in cooperation with the Irish SME Open
Hydro. In total by 2015, 2 MW should be connected
to the Paimpol Bréhat site in Brittany to produce
3.5 GWhl/year®. EDF is expected to invest
€40m for the development of 4 machines®®.

e Alstom for the Clean Current technology. As part of the
test site alongside the Paimpol Bréhat farm, Alstom
will also test the tidal ORCA tidal turbine in 2013.

Moreover, there are other manufacturers working on models
of smaller tidal devices adapted to different confgurations:
rivers, estuaries, passes in the atolls. Three manufacturers
are notable front-runners: Hydroquest (Harvest Technology),
Ecocinetic (Hydroomel tide) and Le Gaz Intégral
(BlueStream project in the Etel River, Morbihan).

The French government issued a request for information in
April 2012. This inquiry should result in a tender in 2014,
The frst pre-commercial farms are expected to emerge in
2018 with 1.5-2 MW machines.



Key Reports (tidal energy):

UK Wave and Tidal: Key Resource Areas Project
(2012), The Crown Estate. Identifying the size and
distribution of wave and tidal resources around the
UK.

www.thecrownestate.co.uk/media/355255/uk-wave-

and-tidal-key-resource-areas-project.pdf

Turning the Tide: Tidal Power in the UK (2007) An
Sabella tidal turbine analysis of tidal stream and tidal range technologies
and development recommendations.

The development of tidal energy in France should follow the regensw.s3.amazonaws.com/1275817930_728.pdf

schedule below.
Marine Energy in the UK: State of the Industry

September 2012 Delivery of the letter of intention policy, fnancing & funding, projects and device in
Early 2013 Publication of a call for interest (AMI) development and the challenges ahead.
2013 Businesses to prepare their answers www.renewableuk.com/en/publications/reports.cfm/
Early 2014 Selection of winners )

- - - - Marine-SOI-2012
2015/2016 First projects to be installed (if the work of

services of the State regarding authorisa-
tion procedures is prepared)

2018/2020 First call for tenders

Development timetable for tidal energy in France projects, the 8-MW Kyle Rhea project in Scotland
and the 10-MW Anglesey Skerries project in Wales,

are now in an advanced stage of development.
Forecast growth the UK o
) * OpenHydro’s Open-Centre Turbine is one of the world’s
The UK has around 50% of Europe’s tidal resource. The ] )
) ] ) ) frst tidal energy technologies to reach the development
Technical and Economic Potential of UK tidal energy
) ) stage of permanent deployment at sea. The frst
resource is estimated at 29 TWh per year. )
6m test unit produces enough energy to supply 150

) ) homes each year. OpenHydro has recently announced
Technological developments in the UK ) ) ) )
) ) major projects in both Europe and North America.
e Marine Scotland approved the largest tidal stream
o ) Other players:
project in the world so far in 2011 at Islay. ) )
) ) ) » Tidal Generation
e Marine Current Turbines Ltd installed the frst ) )
] _ ) » The Severn Tidal Reef Project
commercial scale tidal generator, called Seagen, in o
) * Aguascientifc Limited
N. Ireland’s Strangford Lough in 2008. It currently has
) ) » Hammerfeset Strdm
the capacity to generate power for the equivalent of )
o * Atlantis Resources
about 1,500 homes each year. Two initial tidal array
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Overview of marine renewable energy technologies

* Scotrenewables
e Voith Hydro

2.3 Ocean thermal energy and sea-
water air conditioning

2.3.1 Ocean thermal energy conversion
(OTEC)

The principle of the Ocean Thermal Energy Conversion
(hereafter OTEC) consists of using the difference of

the surface water temperature (around 25°C) and deep
water around -1,000 meters (around 5°C). This natural
temperature difference enables the production of electricity
24 hours a day, all the year. The potential of OTEC is thus
located in the tropical belt where the temperature gradients
between layers of water can reach 20°C. Insular territories

located in the tropics zone might thus have access to the

energy autonomy thanks to OTEC technology. Indeed, in the

islands where the price of electricity is high, the frst OTEC
technologies should be competitive.

The technical exploitable potential is about 150 GW
corresponding to a production of about 1,000 TWh?.

In France, the naval defence company DCNS has
developed a ground test bed now installed in the Réunion
Island. Beside it, a NER 300 case has been submitted
(fnancing instrument managed jointly by the European
Commission, European Investment Bank and Member

States) for a pilot plant in the Martinique island in 2015%.

2.3.2 The sea-water air conditioning
(SWAC)

The SWAC system operates in the deep waters of seas,

oceans or lakes as a cooling source. The principle is simple:

a pipeline is installed in sea-water at a depth at which the
water is ice-cold year-round. This water is then distributed
through the air-conditioning system by means of an
exchanger®.

Several projects have already been developed such as at
the Intercontinental Hotel in Bora-Bora (since 2006), but
also in the temperate zone such as the example of the air-

conditioning system of Stockholm'’s city-centre. Cities in the

Mediterranean area are also working on SWAC projects:
Barcelona, Monaco (bay) and Marseille. In France the
Deprofundis group is specialized in design/implementation
of SWAC technologies.

Opportunities for local businesses

The SWAC technology is largely unknown compared to
other marine energy technologies. However, in the future
it could represent a source of opportunities for small
businesses. It is recommended that they continue to
monitor developments in this industry to ensure no missed

opportunities.

Ocean thermal energy power station, Réunion Island, DCNS

Further information:

Sea-water Air Conditioning Technology:

« www.pacifcbeachcomber.com/
sustainability/swac/

« www.makai.com/p-swac.htm



http://www.pacificbeachcomber.com/sustainability/swac/
http://www.pacificbeachcomber.com/sustainability/swac/
http://www.makai.com/p-swac.htm
















Useful guides to offshore wind farms:

A Guide to an Offshore Wind Farm , The Crown
Estate

www.thecrownestate.co.uk/media/211144/quide_to

offshore_windfarm.pdf

Siemens Wind Power. 360° interactive offshore wind
farm video

www.siemens.com/innovation/pool/features/
siemens360/wind-power/index.html

needed for a fxed offshore wind park’s deployment.
According to the European Wind Energy Association, “It
is clear that for the vast majority of the supply chain, there
is more than one type

of company which could

supply the required goods

or services. The design

and supply of the wind

turbine units themselves

is the notable exception

to this rule, where the

manufacturers are currently

the exclusive providers.

“The supply chain

landscape provides the

project developer with

a reasonable degree of

fexibility when approaching

the contracting market.

The emergence of major

contractors from the

offshore oil and gas sector

as active participants in the

upper levels of the supply

chain for offshore wind

is an interesting recent

The wave and tidal supply chain

Supply Chain

development.

“In many cases it could be argued that these companies
offer the fnancial strength, offshore project execution
experience and strategic assets that some incumbent
participants lack.

“However, the difference in the nature of the engineering
problem (which for offshore wind primarily consists of serial
production processes rather than “one-offs” as for the oil
and gas sector), as well as the marginal economics of
offshore wind as a technology, are factors which may prove

challenging for this class of contractor”.

3.2.2 Wave and tidal energy: products and
services required

The wave and tidal technologies are in the development
phase, compared to offshore wind. Many technologies

are currently being tested and on the whole there is no


http://www.thecrownestate.co.uk/media/211144/guide_to_offshore_windfarm.pdf
http://www.thecrownestate.co.uk/media/211144/guide_to_offshore_windfarm.pdf
http://www.siemens.com/innovation/pool/features/siemens360/wind-power/index.html
http://www.siemens.com/innovation/pool/features/siemens360/wind-power/index.html

consensus in one technology. However, for tidal stream
there is a trend towards horizontal axis three-bladed
turbines.

The products and services needed depend on the
technology chosen. However, it is possible to create a
general graph of the wave and tidal supply chain (above) to

help businesses position themselves in the market.

3.2.3. Ocean thermal energy conversion and
SWAC: products and services required

It is diffcult to compile a list of products and services
required for the OTEC and SWAC technologies since

they are not mature yet. Varying technologies exist at the

moment that require a range of products.

3.3 Products and services
availability and criticality

This section has been segmented into four parts. We
recomend you skip to the section most relevant to your
business. Use the tables throughout to quickly identify
criticality of components.

One of the aims of this study was to determine whether

a component or element is considered critical to the
supply chain and if so whether it is easily available for
utilities (ie: energy providers and tier 1 organisations) and
device developers. This report is a qualitative rather than
guantitative assessment of the current state of industry in
France and the UK.

A critical component or element is one that is regarded as
essential to a project. Critical elements are given greater
focus by energy providers and park developers. An available
component or element is one that you can fnd or obtain
without diffculty.

Key industry players (energy providers, park developers,
foundation and turbine manufacturers) were asked to score
whether they consider different components of projects as
available or unavailable. They used a scale ranging from
easily available “++” to not available at all “--“. Similarly, we
asked them whether they consider a component critical or

not.
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Important reports:

The fndings in this section of our study
compliment the results of two other recent

research reports in this feld:

¢ Review of engineering and specialist support
requirements for the ocean energy sector
(2009), the Sustainable Energy Authority of
Ireland’s Ocean Energy Development Unit

www.seai.ie/Renewables/Ocean_Energy/

Ocean_Energy_Information_Research/Ocean

Energy_Publications/Engineering_Study.pdf

* “Towards Round 3: the offshore wind supply
chain in 2012” The Crown Estate

www.thecrownestate.co.uk/media/357674/

towards-round-3-the-offshore-wind-

supply-chain-in-2012.pdf

Here are some of the key fndings, which provide an
analysis of the potential opportunities for local businesses
in the different phases of project developments: pre-
construction, construction, installation, operation and
maintenance and decommissioning (to a lesser extent).
Please note, French organisations participated greater in
providing information for this section of this transnational
report. Therefore there is a balance towards marine
renewable energy activity in France, which is at a relatively
less mature stage to the UK, yet still represents strong

opportunities to both countries.

3.3.1. The pre-construction phase
We have divided the pre-construction process into 3
categories: the feasibility phase, the planning phase and the

design phase.

and Island Communities
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Feasibility phase

Component / element Criticality

Geological surveying Critical for PD

Supply Chain

that it is diffcult to quantify the cost of the studies in relation

to the total costs of the whole project.

Oceanographic surveying Critical for PD

Heritage assessment

Environmental assessment Critical for EP & PD

Availability ) ) )

. Further feedback is required to obtain these
0 fgures. The costs of studies do not tend to
- decrease. Indeed, more and more things

+

are asked during the impact studies stage

Human activities assessment Critical for PD

(eg: bat reports).

Resource assessment Critical for PD

Feasibility assessment Critical for PD

For offshore wind studies, partnerships

Table 1: Criticality and availability of components/elements in the feasibility phase

generally group together tier 1 and 2

players. The relationship between tier

KEY: PD = Park Developer, EP = Energy Provider, SCALE: ++ easily available to --

not available at all

In the feasibility phase, most of the elements are considered
as critical by park developers or energy providers
(environmental assessment). Interestingly, geological
surveying, human activities and feasibility assessment are
all components that park developers or energy providers
fnd diffcult to access. Environmental assessment and
resource assessment seem easily available.

For tidal energy, the materials used are different from those
used for offshore wind (e.g. Acoustic Doppler Current
Profler) and the data acquisition process is predicted to cost
20% to 25% more.

Tier 1 players are used to working with engineering offces
and are more aware of the particular constraints linked to
marine studies. The weather-dependency for operations is
for example better understood. Human risks and the risks
linked to the acquisition of data are other examples.

The trend is for tier O players to enter partnerships with
engineering offces. Engineering offces more often work
with the support of large engineering groups, notably to
beneft from their legal services when analysing contracts.
The development costs in answering to the specifcations
(eg: French Round 1) vary widely from one developer to
another as the methods used and the sites differ. Some
players did not conduct any studies. Others did many
studies before the publication of the call's answers and,
while respecting the same criteria, therefore produced work
of a different quality for Round 1.

Key players in this phase report that costs vary widely and

1 and 2 players is diffcult to defne.

Governance of the partnership is not yet
formalised. Tier 2 players have diffculties targeting the right
spokesperson or getting clear answers to their questions.
Answers given by organisations in the same partnership
sometimes differ. Tier 2 players identify this problem as a
lack of skills inside the partnership in regard to geophysical
and environmental studies. The size difference between
actors can be an issue for collaborative work. Being a
small engineering offce can cause problems if absorbed
by a bigger company. Partnerships require a stringent legal
framework. Specifcation constraints provide advantages to
bigger foreign engineering offces: 2 ships available 24hrs/
day that can be deployed at short notice (too short to let
small companies compete), payments delays (payments
only made upon delivery, sometime a 30% pre-payment is
agreed), etc. Mariners (fshermen or those working in marine
energy) should not rely on the studies’ activities phase being
complementary. The use of fshing vessels has constraints
as scientifc obligations and logistical needs differ from the
needs of each sector (24h a day, space to sleep, to eat,

etc.).



Planning phase

businesses. But they should focus on the feasibility (study)
phase as most of the work for the planning

and design are kept internally.

In the pre-construction phase,

“environmental, engineering and surveying

services are traditionally delivered by small

Component / element Criticality Availability
Permitting Critical for EP & PD -

Planning Critical for EP ++
Insuring aspects ++ (EP: -)
Financial aspects Critical for EP & PD -

Legal aspects Critical for EP & PD

Power purchase aspects Critical for PD 0

to medium local companies. A number of

companies in Brittany are well suited to

Table 2: Criticality and availability of components/elements in the planning phase
KEY: PD = Park Developer, EP = Energy Provider, SCALE: ++ easily available to --

these roles”. Furthermore, “a few companies

not available at all

The planning phase is a critical element of a project
according to energy providers and park developers,
especially relating to: permitting, planning (particularly for
energy providers; component kept internally), fnancial and
legal aspects, and power purchase aspects. The availability
of these components varies widely.

The opportunities for local businesses might be poor as it
appears that the management of the overall planning - as
well as the fnancial and legal aspects - are often kept

internally.

Design phase

also have relevant capabilities and ambition
to design, fabricate and install meteorological masts for
projects”. It is the same case for South West England
companies.
Importantly, in most cases, the studies are paid only when
delivered (30% might be paid in advance). The company

thus requires a good fnancial health.

3.3.2. The construction phase
For the construction phase, offshore wind and tidal energy
projects are divided into 3 groups:
* Energy harnessing
* Floor/machine connection
* Energy transmission

An assembly site is located near each

settlement. This site requires adequate

handling mechanisms.

Manufacturing

Component / element Criticality Availability
Project design Critical for EP & PD +
Offshore design Critical for PD 0
Mechanical design Critical for PD ++
Hydrodynamic design Critical for PD +
Electrical system design Critical for PD +

Civil (onshore) design ++

Control system design +

Manufacturing is another key element of a

marine energy project, especially for park

Table 3: Criticality and availability of components/elements in the design phase

KEY: PD = Park Developer, EP = Energy Provider, SCALE: ++ easily available to

-- not available at all

In the design phase, most of the components are critical for
park developers. The overall project design is also a critical
component for energy providers. However, the management

of the park design is mainly kept internally by utilities.

Conclusion on the pre-construction phase
The pre-construction phase does not require huge

investments and therefore might offer opportunities for local
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developers: moorings, foating/offshore
structure, power transmission equipment,
power generation manufacturing and onshore structure
construction.

Some diffculties are experienced in sourcing suppliers
in foating/offshore structure and to a greater degree in
moorings, power generation manufacturing and power
transmission equipment.

In contrast, resources are readily available in energy

coupling, control equipment, navigation communication

and Island Communities
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Supply Chain

foundations of offshore fxed wind turbines

or tidal turbines. Indeed, constraints are

different: serial production is a requirement,

specifc welding is also needed, etc.

In northern Europe, some foundation

manufacturers are currently in fnancial

diffculty. The question for Brittany

companies is to analyse whether those

Component / element Criticality Availability
Moorings Critical for PD 0
Floating/offshore structure Critical for PD -
Energy coupling structure +
Control equipment +
Navigation communication ++
equipment

Power transmission equipment Critical for PD

Power generation manufacturing Critical for PD

Onshore structure construction Critical for PD +
Resource assessment equipment ++

investments are relevant to the needs of

Table 4: Criticality and availability of components/elements in the manufacturing phase

the region and whether they offer a durable

solution.

KEY: PD = Park Developer, EP = Energy Provider, SCALE: ++ easily available to --

not available at all

equipment and resource assessment equipment (not
deemed critical) and in onshore structure construction
(deemed critical).

According to a study led by GL Garrad Hassan, “as in
the pre-construction phase, consultancy and project
management support roles will also be available with
project owners, project investors and lenders as the main

customers.”

Fixed offshore wind products/services

Foundations

Manufacturing foundations will depend on a large
company being capable of investing €75M. However,
several elements will be potentially produced through
sub-contracting: docking components, components of
sections, J-tube, transition components. Companies need
an insurance quality system. All welds are controlled by
ultra-sound.

For the Saint-Brieuc wind farm, the jacket technology

is under study and will be validated depending on the
results of geological studies which began in October 2012.
Local ecomomic impacts will vary largely according to the
technology selected (jacket, monopile, gravity foundations,
etc.). The engineering division of the Ailes Marines
consortium is led by Technip.

Contrarily to what one might think, in France the naval

industry is not in the best position to manufacture

Blades

Full-scale blades for offshore wind will
probably not be produced in Brittany but prototypes blades
could be. Brittany businesses have a strong experience with
composites e.g. the Coriolis Composites (Lorient) company
which work on the development of a technological platform
to test blades fatigue. Work opportunities exist for tidal
blades which are smaller.
In Denmark, for example, a factory covering 50 hectares has
private roads and is able to produce 8 blades a week, each
one measuring 75 meters. Opportunities may also arise
in the tidal sector where blades are smaller. The example
of the blades shows that companies involved in a precise
domain (e.g. composites) are not the best suited to respond
to the needs of developers. A company from the automobile
sector might be more suited to do it as it already deals with
automotive processes. To integrate into the supply chain,
manufacturers must be prepared to take the risk as they are

investing without a mid or long-term vision of the market.

Tower

The value of the tower equates to 7% of the value of

the wind turbine. In France, for the Saint-Brieuc project,

the manufacturer is chosen by the turbine manufacturer,
AREVA. It will be located in Le Havre. 18% of the value
should be devoted to SMEs. Indeed, tower components can
be made in Brittany: wide crinoline, security and fre system,

electric tray cabinets.



Turbines
The turbine manufacturers’ target is to fnd competitive
suppliers rather than innovative suppliers, 2-3 suppliers per
component. The selection of suppliers of critical components
will be closed at the end of 2013 for this phase in France.
For other components, the consultation will take place later.
Suppliers will have to handle the notion of small series
and heavy or large components handling and logistics, as
in aeronautics. A quality system is a good indicator of the
control of the series. Some intellectual services are also
considered critical especially those related to control system
and monitoring. Sub-contracting of operation such as
sub-assemblies are not decided yet but this choice implies
strong logistical constraints. In principle the selection of
suppliers will encourage longer term contracts. Volumes for
Round 1 in France will depend on the orders received. 18%
of the components should be provided by SMEs.
Most manufacturers strive to maximise local sub-
contracting. There is pressure to develop components
needing a pre-qualifcation. For components not needing
pre-qualifcation, the delay is 2 years. The procurement
policy follows a Pareto approach (to focus on limited tasks
that produce maximum effect):
e For critical components: one supplier
and one challenger (as a backup and
to increase competitiveness)
« For important components, but not critical:
two suppliers and possibly challengers
e For common components: the management of

these components appear to be external

Electrical/electronic components

Electrical/electronic components are available off the
shelf. Their installation should be subcontracted. The level
of qualifcation of Brittany businesses in this sector is of
high-value. The Brittany industry could play a role in the
electricity game. Indeed, many companies are already
dealing with this issue and the marine market does not

require huge investments.
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Nacelle steel structure and composite housing

Nacelles structures are transportable via road and can be
produced by companies used to serial production and the
boiler-making industry. Skills in naval manufacturing are not
required. For the structure of the nacelles, companies with
experience in the series and the boiler will win the market.
The construction of safety casings in composites is easier
for larger wind turbines than for small ones because instead
of a self-supporting structure, it consists of the mantelpiece
of a structure that's welded to integrate with the helihoist
platform. This work is done by panelling. All the panels ft

in a container for transportation. This work is accessible to
Brittany companies. In order to be competitive, interested
companies must adopt an industrial process and serial
production procedures. The investment to obtain these
markets must be in place. Some corporations believe in

local production and authorities are playing a key role here.

Floating offshore wind products/services

The assembling of a 1 MW demonstrator is scheduled in
Brest harbour for 2013. A pre-series of 5 machines of 5MW
each are due to be built between 2014 and 2016. The serial
production will also be realized in Brest. Many economic
benefts are expected in Brittany. The suppliers selected for
the demonstrator should be different from the pre-production
as skills required are different.

The pre-production will handle multi megawatt involving
different masses for nacelles and blades. From the pre-
production, developers must implement the process of
building closest to the industrial phase. Suppliers will

be able to control the series construction. Maintenance
intervals for major interventions are 5 years.

For pre-series, project developers are interested in creating
strong partnership relations with its suppliers to help meet
the challenges of rapidly reducing costs and improving
performance. They should also make use of providers’
complete sub-assemblies that could sub-contract needs.
Developers keep an eye on these sub-contractors and
require confdentiality. Innovative SMEs are welcome. An

important place is left to them in the industrial scheme.
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Tidal products/services

Atidal turbine is composed of three main

Supply Chain

3.3.3. The installation phase

Component / element Criticality Availability
sub-systems: the blades, the turbine and On site, onshore assembly Critical for PD 0
the base. Some manufacturers place Cable laying Critical for PD 0 (EP:-)
little economic priority in Brittany, more Transport Critical for PD -
in Normandy. However, companies able Offshore construction Critical for PD 0
Onshore engineering -

to position themselves in the transition

Table 6: Criticality and availability of components/elements in the installation phase

components of offshore wind foundations
can work on the structure of tidal energy
converters.

The blades of turbines could be made in Brittany. For
integrated manufacturers, the most important needs for the
turbine will be light boiler manufacturing for which Brittany
suppliers can intervene. Developers working with foreign
assembly manufacturers want to source mainly French
components. The key role of assembly manufacturers is the
integration of components and the control command system.
For France’s maritime industry to advance in MRE, it must
develop its skills (welding, serial production) and invest in
equipment. The building of large components in the Saint-
Brieuc zone will encounter logistics issues. One of the
solutions could be the construction of a regular train line
between Brest and Saint-Brieuc, in case the foundations are
produced in Brest. This line would complement the Brest —
Cherbourg line.

It is crucial that semi-automatic welding tools are created to
enhance the welding quality (repetitions) and decrease the

monitoring costs.

Testing/certifcation
The testing/certifcation phase is a crucial phase for park
developers. Two elements of which are not readily available:

prototype testing and full scale testing.

KEY: PD = Park Developer, EP = Energy Provider, SCALE: ++ easily available to --
not available at all

In the installation phase, all the elements/components are
critical for park developers, except onshore engineering.
There are no specifcations regarding the modes of transport
for heavy materials and port handling. Therefore the
offshore wind sector represents diversifcation opportunities
for companies engaging in this market.

The strategy is to capture some of the market share in port

handling, coastal transportation and port logistics.

Focus on the installation vessels

The installation and installation vessels rely on tier 1
businesses. Some companies are also considering
becoming ship-owners and providing crew services. Park
developers prefer catamarans which are more stable. Sea
conditions vary per site, so the size and type of vessels
vary accordingly. Developers for France have sought 4
ships per site but in England and Germany, this number is
double for parks of the same size. The market for support
vessels for French sites would initially be 20-30 ships. In
accordance with the French Government’s energy strategy
(eg: decreasing nuclear activity), it is predicted 200 ships
(or even 300 to 400 in the longer term) will need to be built
to meet demand. From initial contract to the delivery of a
boat takes 2 to 3.5 years. Consortia must therefore enter

in contract mid-2013 for a delivery date in

Component / element Criticality Availability

Prototype testing Critical for PD - 2016. Once delivered, it is necessary to
Full scale testing Critical for PD - train crew (maximum 3 months).
Component testing Critical for PD +

Component verifcation Critical for PD * During this phase, there is an installation

Table 5: Criticality and availability of components/elements in the testing/certifcation

phase

KEY: PD = Park Developer, EP = Energy Provider, SCALE: ++ easily available to --

not available at all

rate of approximately 1 jacket per day,

which requires approximately 30 boats




permanently on site. For the Saint-Brieuc offshore wind
farm, Technip is in charge of the installation. Technip signed
a letter of intention regarding the local benefts for the Saint-
Brieuc zone. In parallel in the UK, offshore wind farms under
development in the South West (Atlantic Array in the Bristol
Channel and Navitus Bay off the Dorset coast) represent
market opportunities.

The use of composites presents diffculties for this kind of
extreme working environment. Composite repairs need
appropriate atmospheric conditions. Therefore aluminium
can present a better solution. In order to win markets,
companies must be reactive and innovative regarding the
vessels as well as the associated services. Companies will
certainly have to invest in research and development.
ROVs need to be developed for the installation phase.

The tidal industry requires ships or installation barges

with dynamic positioning systems for the installation of
demonstrators and pre-commercial farms. Such ships might
be fnanced by all the manufacturers. In a relatively short
period of time (maximum 5-6 years) the fnances must be
raised and conversions undertaken for the maintenance
work of a site.

The sea conditions differ from one site to another. Support
vessels will thus be adapted for each park. Several
shipyards should be involved in the construction of these
vessels. The operational and maintenance costs can be
secured with MCO (maintien en condition opérationnelle)
contracts. This kind of contract enables the owner to off-load
their operation and maintenance responsibilities. Usually
tier O players wish to concentrate on their core business and
contract MCO. Few construction shipyards operate this kind

of services. Just one exists in Brittany.

Construction & installation phases

In France, industrial schemes for fxed offshore wind have
not been fnalised yet. No specifcations have yet been
provided, except for feasibilities. It remains impossible to
out-source the construction phase. For players involved

in the post-feasibility phases, activity should emerge after

the risk-assessment phase and the appeal period. It is
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also impossible to forecast the share of port logistics and
transport. The competition will be intense. UK companies
are already well-established. For France, there is still

little activity for foundations and working at sea. Tier 1
organisations responsible for the construction are generally
international consortiums. Brittany’s industrial base
essentially comprises small sized organisations. This poses
diffculties in establishing balanced relationships.

The shipping industry’s maritime experience lends itself
naturally to being a key player in the emerging marine
renewable energy market. However, it suffers from

two major disadvantages: technical and technological
constraints. The shipbuilding industry rarely produces
cylindrical elements or welds seams on thick sheet metal.
Industrial tools exist in Brest but obstacles such as the
training of welders represent an issue. The shipbuilding
industry works on projects with ordering parties that

are fexible on cost management and delays. Yet, the
construction of marine renewables (especially offshore
wind) will be serial production work which will require a
high-performance process. Costs and delay will have to

be handled. Furthermore, the market is international. Even
when working with French actors, it will be required to
quickly respond to offers in English.

North European foundations manufacturers currently face
a diffcult period (eg: Smulders). There are very limited
suppliers in Europe able to produce tubes with dimensions
and the technical characteristics required for legs and
jackets. The steel used should be of type S355. Yet, metallic
construction companies generally use S235 type. In Brittany,
no rolling device is available to treat sheet metals with a
high thickness. The investment for this kind of machine is
around €1m. Proftability will probably have to be reached
from the frst order. Indeed, the integration of panels into
containers should enable countries with lower costs to
obtain some markets from future orders. Composite vessel
builders will not be used by the marine energy industry as
the use of aluminium is favoured.

For the other developing technologies (wave & tidal

notably), the chosen technology remains uncertain. It is
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therefore impossible to give a fgure regarding outsourcing
opportunities. Currently, the only players able to intervene
during the deployment phase are established in the feld

of oil and gas. Supply ship costs are too high. Companies
arbitrate between long contracts for oil and gas and very
short for the deployment of demonstrators which leads

to a lower availability and higher costs. These costs are

not sustainable for the launch of demonstrators at sea.
Technology subsea connectors are also from the oil and gas
industry. They are intended for deep offshore (3000 m) and

costs are extremely high.

3.3.4. The operation and maintenance
phase

Component / element

Criticality

Integrity management

Supply Chain

Regarding operation and maintenance, 3 elements are
critical for park developers: the performance evaluation, the
recovery and repair and the structural monitoring. This latter
is easily available, contrary to the frst 2.

Some 50% of the maintenance is sub-contracted, even

if it is handled by the constructor within fve years. For
developers depending on groups, the preference is given to
the use of internal expertise.

Two different models exist for the maintenance of parks.
For offshore wind, maintenance is realized in situ. This is
not possible for tidal machines which mostly need on-shore
maintenance.

For tidal machine manufacturers, they must supervise
maintenance but can delegate the operational part. The

life-span is 30 years, with an intervention

Availability

every 10 years. Studies are carried out on

Performance evaluation Critical for PD

anti-fouling issues but for now an agreement

Recovery and repair Critical for PD

on its potential impacts does not exist. The

Reliability management

tidal maintenance will need sub-marine

Structural monitoring Critical for PD

Table 7: Criticality and availability of components/elements in the operations and

maintenance phase

robots, not necessarily ROV which operates

in maximum currents of 1 meter per second.

KEY: PD = Park Developer, EP = Energy Provider, SCALE: ++ easily available to --

not available at all

Need to Know:

* Many different products and services are required
for the creation of a wind, wave or tidal energy park.

« A wide range of companies coming from
different backgrounds will be required at
different stages of a project’s development

« Different technologies might require similar
components. You could provide products/
services (electrical, studies, etc.) for different
technologies. Think outside box!

* Products and services do not have the same
availability: if a product/service is already easily

available, maybe you should consider not

entering in the MRE market, and vice-versa.

* Products and services have varying degrees
of criticality depending on their importance
during the project development

» Before entering the MRE market, always
consider your potential investments
compared to possible proft.

* Map your location in the marine renewable
energy supply chain in order to target the
correct entry point and develop the right

contacts. Are you a tier 1? tier 27? etc..




3.3.5. The decommissioning phase

It has been decided not to cover decommissioning in

this report because it is at a too early stage for now.
Nevertheless, this stage has to be considered by local
businesses as a commercial opportunity. Components from
the decommissioning phase will be similar to the ones from

the installation phase.
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Chapter 4:

Winning new business

We recommend three steps to support proftable entry into

the MRE industry:

1. Business Analysis

2. Product Development

Winning new business

3. Communication

The decision to enter MRE is based upon
analysis of:

e The macro business environment
The micro business environment
Customers’ behaviour and needs
Your capabilities, ability to add value
Financial viability of entering
the marketplace

Development of products that meet custom-
ers’ needs, at a price they’re willing to pay
and that delivers proft for your business.
« Idea generation relating
to customer need
¢ Feasibility and commercial
attractiveness
¢ Brand development
¢ Implementation

Creation of compelling messages that ad-
dress customers’ needs and wants

Creation of marketing communication tools
that will broadcast your message, e.g. web-
sites, brochures, call-scripts through your
sales teams, etc.

4.1 Business analysis - deciding to
enter the MRE sector

There could be proftable opportunities within the sectors of
offshore wind, tidal and wave energy but this might not be
true for all businesses: it will depend on many variables and
it is strongly advisable to go through a business analysis

phase before making the decision to diversify.

Specifcally, we recommend that any business focuses on:
e The macro environment: discovering what
external factors are infuencing the sector on
a global, European and national level.
e The micro environment: what’s happening
within the industry, where does your business
ft, what are the specifc needs of your
prospects, what competitors will you face?
* Your business’s capabilities: what's expected from

your business, what are the costs of successful entry?

¢ Financial viability: what will be the return
on investment and when will this occur? Can
you accurately forecast sales? What other

investments will need to be made?

4.1.1 The macro environment
We recommend using the popular PEST business analysis
method for assessing the macro environment. Assess and
score factors that ft into the following categories:
« Political: what political factors are affecting
the industry, what support is the government
giving, is there any benefcial legislation that will
support industry growth or inhibit growth?
e Economic: what’s going on in the economy,
what factors will support your new venture
and what may increase risk? Look at rates of
infation, cost of borrowing, exchange rates

if you're exporting or importing parts.



« Social: Are social demographics affecting
the MRE industry, for example: a more
environmentally aware consumer?

« Technological: What technological breakthroughs

are affecting the MRE industry?

An example PEST analysis follows:

Political Economic

Attractive tariff ++ UK seen as leading the market
Overseeing body (Crowne ++

Estate) in the UK ++ Potential investment from cross
Equalisation of Renewable European funding (e.g. FP7)++
Offshore Certifcates between | Strong potential in exporting
UK and Scotland ++ outside of Europe++

EU targets to deploy 2GW of | Industry growth potential: Carbon
marine energy by 2020 ++ Trust forecast future potential
Electricity market reform ++ value of industry at £340 Billion
by 2050++

Low cost of borrowing if fnance
can be secured++

Social Technological

Pressure to reduce rising Successful commercialisation of
energy costs ++ wave or tidal +-

More energy aware con- Testing infrastructure in place +
sumer ++ High costs of development —
Social acceptance and use- Long-term grid infrastructure
age conficts -- planning +-

Lack of high-voltage grids on the
coastline --

Example Political, Economic, Social and Technological (PEST)
analysis

Sources of Information for PEST:

e Marine Energy in the UK: State of the Industry
Report (2012)

www.renewableuk.com/en/publications/

reports.cfm/Marine-SOI-2012
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4.1.2 The micro environment — analysing the
industry

We recommend using another popular business model for
assessing the actual industry: Porter’s fve forces looks at
the power of buyers and suppliers, threat of new entrants,
the threat of substitute products and the intensity of rivalry to

assess how viable an industry is.

Use the following questions to assess your industry, score

each element out of fve as per the instructions.

The outputs of the questionnaire will help you evaluate the
attractiveness of the industry. It should also highlight areas
that require your attention, for example, if your customers
are not loyal then that could invoke focusing on what value
your product adds and other actions that would boost

loyalty.

and Island Communities
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Power of your suppliers Score

The more powerful your suppliers are makes the market less attrac-
tive because they can push up the price of your products.

How many suppliers do you have for critical components?
[scale 1(many suppliers) --> 5 (only one supplier)]

How much would it cost to switch suppliers?
[scale 1 (low cost) --> 5 (high cost)]

How unique are your suppliers’ products?
[scale 1 (not unique) --> 5 (unique)]

Could you substitute any of your suppliers’ products for different
products?
[scale 1 (yes) --> 5 (no)]

Supplier Power Score:
Low Total = Low supplier power (industry attractive)

High Total = High supplier power (industry attractiveness reduced)

Total
Score

Winning new business

Power of buyers Score

The more powerful your buyers the easier they can push your prices
down.

How many customers do you have?
[scale 1 (many customers) --> 5 (only one customer)]

What proportion of your total output does any one customer buy?
[scale 1 (small proportion) --> 5 (high proportion)]

How much would it cost your customer to switch buying from you to
another supplier?
[scale 1 (high cost of switching) --> 5 (low cost of switching)]

How abundant is market information on your product type?
[scale 1 (not abundant) --> 5 (very abundant)]

Buyer Power Score:
Low Total = Buyer has low power (industry attractive)
High Total = Buyer has strong power (industry un-attractive)

Total
Score

Intensity of rivalry within the industry Score

products?

How much competition are you facing and how do you compare?

How many competitors do you have?
[scale 1 (few) --> 5 (large number of competitors)]

How valued is your product over and above your competitors?
[scale 1 (highly valued) --> 5 (not valued)]

How much does it cost for your customer to switch to your competitors
[scale 1 (high cost of switching) --> 5 (low cost of switching)]

How much does it cost to leave the industry?
[scale 1 (low cost of leaving) --> 5 (high cost of leaving)]

How loyal are your customers?
[scale 1 (very loyal) --> 5 (not loyal)]

Intensity of Rivalry Score:
Low Total = Industry attractive (low intensity of rivalry)
High Total = Industry un-attractive (high intensity of rivalry)

Total
Score

Threat of new entrants

How easy is it for new competitors to enter the industry? If cost of
entry is low then expect more competitors.

How much time would it take to develop products to enter this industry?
[scale 1 (long time) --> 5 (not long)]

How much fnancial investment is required to enter the industry?
[scale 1 (high fnancial investment) --> 5 (low fnancial investment)]

How much specialist knowledge is required to enter the industry?
[scale 1 (high amount of knowledge) --> 5 (low amount of knowledge)]

What barriers exist to prevent entry?
[scale 1 (many high barriers) --> 5 (no barriers)]

How protected are your technologies for your products?
[scale 1 (highly protected) --> 5 (no protection)]

Threat of New Entrants Score:

Low Total = Low threat of new entrants (industry attractive - expect less
competition)

High Total = High threat of new entrants (industry un-attractive — expect
lots of competition)

Score

Total
Score

Threat of substitute products Score

How easy is it for your customers to use different products instead
of your product type, e.g. to use helicopters for offshore transfer
instead of boats.

How easy is it for your customers to achieve the same results your
product provides but using different methods?
[scale 1 (not easy) --> 5 (very easy)]

How much would it cost customers to switch to new methods of achiev-
ing the same outputs as your product?
[scale 1 (expensive) --> 5 (not expensive)]

Threat of Substitute Products Score:

Low Total = Industry attractive, low threat of customers substituting your
products

High Total = Industry un-attractive, high threat of customers substituting
your products

Total
Score

Summary Table Total Score

Power of your suppliers

Power of buyers

Intensity of rivalry within the industry

Threat of new entrants

Threat of substitute products

Total Score (low score = high industry attractiveness)




4.1.3 ldentifying customer behaviour and

needs

This report has identifed products and services required by

offshore wind, tide and wave energy. It has also signposted

other sources of information.

However, we recommend gaining a much

greater in-depth

understanding of your marketplace and customers to

support product development and thus successful entry. See

the following questions and sources of information:

Who constitutes the market? Objective: Develop your list of potential customers

Sources of information:

See diagram depicting tiers of suppliers (see 3.1 Mapping your Position in the Supply Chain)

Trade magazines:

e Maritime Journal

«  Offshore Wind Magazine

e Offshore Wind.biz

e Offshore Wind Journal

e Offshore Wind Engineering
¢ Renewable Energy World

Websites:

*  www.gov.uk/government/organisations/department-of-energy-climate-change
¢ www.renewableuk.com

«  www.thecrownestate.co.uk/energy-infrastructure/offshore-wind-energy
www.offshorewind.biz

¢ www.emec.org.uk

¢ www.wavehub.co.uk

¢ www.windpowermonthly.com

Groups and organisations:

¢ Renewable UK

e Marine Offshore Renewables
e Carbon Trust

* RegenSW

e SW Marine Energy Park

Conferences & trade shows (event plus catalogue):

« All Energy Exhibition and Conference: Aberdeen, UK, May

e Coastal Futures: London, UK, January

* EWEA Offshore: Frankfurt, Germany, November

*  Global Offshore Wind 2012: London, UK, June

e Hamburg Offshore Wind Conference: Hamburg, Germany, February
e Offshore Vessels and Access: London, UK, May

e Ocean Business: Southampton, UK, April

»  Offshore Wind 2013: Manchester, UK, June

e Port Infrastructure for Offshore Wind: Aberdeen, UK, May

¢ Renewable UK: Birmingham, UK, November 2013

e Seawork: Southampton, UK, June

» Sea Tech Week: Brest, France, October

e Thetis MRE: Brest, France, April

e Wave and Tidal 2013: London, UK, February

e Windfarm Development, European Offshore 2013: Edinburgh, UK, April
e Windforce 2012: Bremen, Germany, June

e Windforce Baltic Sea: Stockholm, Sweden, February

Business intelligence businesses and list brokers

Internet searches
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Winning new business

What does the market buy? Objective: Identify what products your target customers’ purchase

Sources of information:

e Report: This report, section (see Chapter 3: Supply Chain)
e Report: A Guide to an Offshore Wind Farm (see Useful supply chain reports pg 25)
»  Competitor analysis

Who participates in the buying? Objective: Identify which organisational roles are involved in the buying process and

what is important to them

Typically industrial buying will involve a number of different roles: e.g. engineers, procure-
ment specialists, fnance team etc. They will fall into the following categories:
e a) Users of the Product
* b) Infuencers: people who will infuence the buying decision, e.g. technical specialists
e ¢) Deciders: people/teams who will decide on the product specifcations
e d) Approvers: those who authorize the actions and spend
e e) Buyers: people that will negotiate and organise the
administrative elements of the buying process
« ) Gatekeepers: those that have the power to keep sellers away from
the above people (e.g. buying administrators, receptionists etc)

Sources of information:
e Existing suppliers
e Supply chain reports

How does the market buy? Objective: Better understand how the market buys, what processes are in place

Depending where your business fts in the supply chain and the value of the products you
sell will mean you experience different buying situations. You could be involved in any of the
following:
e Pre Qualifcation Questionnaires: completion of forms specifying
detailed information on turnover, proft, accreditations
e Tendering: Submission of formal documents detailing
product specifcations, pricing and warranties
e Sales Presentations: Formal presentations often giving greater detail
to the buyer and an opportunity for the buying team to meet you.
e Product Demonstrations
e Informal Quoting and Selection
Sources of information:
e Existing suppliers
e Supply chain reports
e Language expectations (see Language expectations pg 54)

The greater the value or the closer your business is to the utility buyers will mean a more
formalised buying process taking a longer time.




When does the market buy? Objective: Identify any specifc times or events that kick-start buyer activity

There may be specifc times of the year when your buyers are more active. This could be
dependent on factors such as: weather, planning consents, government policy releases

Sources of information:
» Existing suppliers
e Industry reports
e Trade Shows
* Trade magazines

Where does the market buy? Objective: Are there any specifc locations where the buyers are more active.

For example in the UK, Aberdeen has long been associated with energy creation for oil and
gas and now for renewable energy. In addition are there any trade shows where buyers are
more active?

Sources of information:
e Existing suppliers
e Industry reports
e Trade Shows

4.1.4 Your business’s capabilities — adding
value

What do your customers value as important to them? Your
job is to ensure you understand what’s important from the
customer’s point of view in relation to your business and its
products. If you can meet more of what the customer values
than the competition, then you'll outperform them. Examine
the processes in your business and make modifcations so

extra value is added, from the customer’s point of view, or

cost is reduced. FIRM INFRASTRUCTURE: Could you locate closer to your MRE

It's recommended that you use Porter’s Value Chain customers?

Analysis model to help you to do this. The model represents HUMAN RESOURCE MANAGEMENT: What initiatives have you
. L o . invested in with your staff to help improve their performance and

all the different activities within a business that operate satisfy customer requirements?

together to produce products. Your job is to look at each TECHNOLOGICAL DEVELOPMENT: What technological activi-

area to identify whether there can be a) cost reduction or b) ties have you implemented to give you competitive advantage?

changes that make your product different (and better!) than SERVICE: What after sales support do you offer your customers?

your competitors E.g. do they need 24/7 support lines?
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Boosting differentiation strategy

Differentiating your company and its products can be a

winning strategy.

Strategies for boosting your product differentiation include:

Strategies for boosting your service differentiation include:

1. Idea Generation, Concept Development
and Testing

2. Feasibility and Commercial
Attractiveness

3. Brand Development

4. Implementation

Adding more features that customers value
Increasing the performance of your products
Improving quality and consistency of quality
Improving durability

Improving reliability of products

Improve ease of repairs

Improve the style of the product

Improving delivery

Improving ease of installation
Customer training
Consultation services

Repair services

Winning new business

Low cost strategy

An alternative strategy is to position your business as a low
cost supplier. Use the value chain to identify areas for cost
reduction so that you can price your products lower than
the competition. Combining this strategy with a location
advantage has provided some businesses in the MRE

market with a winning formula.

4.2. Product development

Having a strong product for entry into the MRE market will
underpin success. From your business analysis you have
been able to identify the attractiveness of the industry, the
needs of your customers and whether your company has
the capabilities to enter the market.

But can you develop a product that MRE customers will
buy? There are a number of recommended key stages to

follow for the development of products:

Internal generation of ideas relating to customer need, sources:
R&D departments, marketing and sales teams, production and engineering teams, customer
and technical services

External generation of ideas relating to customer need, sources: customers, competitors,
research reports, academia, suppliers, distributors and agents.

Concept Development and Testing:
Develop concept with text, drawings, photography mock-ups, story-boards. Pricing of product.

Pilot concept with customers before signifcant investment is made.

of proft.

From the above concept testing stage analysis can be made of the cost of commercialisation,
cost of on-going unit production, communication costs and forecasts of sales and projections

Ensure stage 1 and 2 are screened by the board or a strategic team.

The identity of your product: its name, its image, its personality, its attributes and benefts. How
the product is positioned relative to your competitors. And how your customers will value it.

Making money.

Commercialisation of the product. Delivering your product to your customers.




4.3 Entering the market — marketing
communication recommendations

To enter the market you should now have a product that
meets your customer’s needs, at a price they are willing to
pay that provides you with proft at your forecasted sales
volumes. Further you understand what your customers
buy so that you can ensure your products are easily
conveniently accessable.

Many marketeers use the four Ps model as a way of
checking these aspects (Product, Price, Place). The fnal P

for Promotion is now dealt with in the following section.

4.3.1 The importance of message
Your message to prospects about your products is
critical to developing sales. All too often companies fail to
communicate compelling reasons why customers should
buy their products.
Your message is
communicated with the
following:

e Written text

e Testimonials

e Visual imagery

e Video
* Logos
e Design

« Verbal dialogue
with customers
« Body language
Your message is embedded
into every object that interacts
with your prospects and
customers, not just your
marketing tools as you can
see from the list below:
e Your sales team
and other staff
e Your website
e Your tender submissions

e Your company signage
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* Your templates (standard letters,
invoices, business cards etc.)

* Your advertising

* Your press releases

e Your call-scripts and voicemails

* Your presentations
Each and every time your customer interacts with your
organisation they will be judging your business (whether
consciously or sub-consciously) on whether you will meet
their needs; from the moment they see an advert to the
time they walk in through your reception for a product
demonstration. It’s critical... make sure you get your

message right.

4.3.2 Key fndings infuencing marketing
messages

Our research specifcally asked utility and tier 1 companies
how important certain characteristics of supply companies
are, for example: how important is company location?

The above chart demonstrates what factors are important.
The following table makes recommendations on how to

support your message strategy for the top 10 factors.

and Island Communities




























































term relationships, demonstrating the right attitude and
developing a mutual understanding and trust.”

To become an approved/repeat supplier you must:

Get pricing right. Cost certainty is essential, particularly for
publically-funded projects such as FOL's. Therefore pricing
needs to be as accurate as possible.

Demonstrate good offce management. For large projects
that require a lot of suppliers, simple mistakes such as not
invoicing on time can have a detrimental impact. FOL seeks
long-term relationships with suppliers who have a positive
attitude. Poor offce management creates a negative image,
which in turn can result in failure to win repeat contracts.
Prioritise health and safety. FOL has its own safety rating
system for suppliers to comply with. Demonstrating the
correct attitude towards safety is crucial.

Be professional. Demonstrate an interest and a positive
attitude towards servicing a new industry and show a
willingness to develop and adapt. Ask questions, be
engaged in the project’s objectives. Create confdence in
your ability to meet deadlines and get the job done on time
and within budget. Respond to problems with a positive,

fexible and solution-led attitude.
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The tendering process explained



Chapter 6:

Government and local support

6.1 At European level

SMEs from Brittany and Cornwall can get EU funding

to develop common projects. One of the most notable
projects is the EU Framework Programme for Research and
Innovation, now called Horizon 2020.

Horizon 2020 (former FP7 — Framework Programme for
Research and Development) is the fnancial instrument
implementing the Innovation Union, an EU 2020 fagship
initiative aimed at securing global competitiveness. Running
from 2014 to 2020 with an €80 billion budget, the EU’s new
programme for research and innovation is part of the drive
to create new growth and jobs in Europe.

Visit: http://ec.europa.eu/research/horizon2020/index

en.cfm’
For SMEs from Finistére that need support in developing
EU projects, please contact Jérémie Bazin from Technopdle

Brest-lroise (jeremie.bazin@tech-brest-iroise.fr).

Key Report

e EU project development from a former Interreg
IVB project named POWER cluster:

http://pdf.power-cluster.net/
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6.2 InFrance

A large number of support organisations are able to help
SMEs in the MRE sector in relation to R&D, scientifc or
funding. The organisation that could assist you will differ
according to your need and type of project. While not
exhaustive, the list below includes organisations which are

entry points for SMEs.

For further information on the legal context at local and
national levels and funding support, please contact:
* The Ministry of Ecology, Sustainable Development and
Energy (Direction Générale de I'Energie et du Climat
* The French Environment and Energy
Management Agency (ADEME)
e The French National Research Agency (ANR)
* The Regional Council of Brittany
» OSEO

e The Technopdle Brest-Iroise

If you have a research and development project, contact:
» The French Institute of Excellence in Carbon-
Free Energy France Energies Marines
e The Pbéle Mer Bretagne

e The Technopble Brest-Iroise

For a scientifc project, your entry points would be:
e The French Research Institute for the
Exploitation of the Sea (Ifremer)

* The French Institute of Excellence in Carbon-

and Island Communities
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Government and local support

free Energy France Energies Marines For diversifcation or business development projects,
* The French State Graduate, Post-Graduate contact:

and Research Institute (ENSTA Bretagne) e The Chamber of Commerce and Industry of Brest
e The Naval Academy Research Institute (IRENav) e The Technopdle Brest-Iroise
* The University of Western Brittany/European e Bretagne Péle Naval

University Institute of the Sea (UBO/IUEM)

Contacts:
Organisation Name Contact Details
Agence de I'Environnement et de la Maitrise de www.ademe.fr
I'Energie (ADEME), Direction Générale Bretagne +33 (0)2 99 85 87 00
Bretagne P6le Naval www.bretagnepolenaval.org

Anne-Marie Cuesta,
+33 (0)2 97 02 40 96,

contact@bretagnepolenaval.org

Chamber of commerce and Industry of Brest www.cci-brest.fr
Jean-Hervé Lacroix,
+33 (0)2 98 00 38 00

Conseil Régional de Bretagne www.bretagne.fr
France Energies Marines www.france-energies-marines.org

Yann-Hervé de Roeck,

contact@france-energies-marines.org,
+33 (0)2 98 49 98 69

French National Research Agency (ANR) http://www.agence-nationale-recherche.fr/

en/project-based-funding-to-advance-french-
research/

French Research Institute for the Exploitation of www.ifremer.fr

the Sea (Ifremer)

French State Graduate, Post-Graduate and http://www.ensta-bretagne.fr/
Research Institute (ENSTA Bretagne) Jean-Yves Pradillon,

jean-yves.pradillon@ensta-bretagne.fr
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