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About ICE

Supported by Interreg VA France (Channel) England, the Intelligent Community Energy (ICE)
project, aims at designing and implementing innovative smart energy solutions for isolated territories
in the Channel area.

Islands and isolated communities face unique energy challenges. Many islands have no
connection to wider electricity distribution systems and are dependent on imported energy supplies,
typically fossil fuel driven. The energy systems that isolated communities depend on tend to be less
reliable, more expensive and have more associated greenhouse gas (GHG) emissions than mainland
grid systems.

In response to these problems, the ICE project considers the entire energy cycle, from
production to consumption, and integrates new and established technologies in order to deliver
innovative energy system solutions. These solutions will be implemented and tested at our unique
pilot demonstration sites (Ushant island and the University of East Anglia’s campus), to demonstrate
their feasibility and to develop a general model for isolated smart energy systems elsewhere.

The ICE consortium brings together researcher and business support organisations in France
and the UK, and engagement with SMEs will support project rollout and promote European
cooperation.
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1. Introduction

The objectives set by the Technopdle Brest Iroise (TBI) as part of the 200420 _CE29 Brest-Iroise
study are to identify the NIZs (Non Interconnected Zones), mainly in the English Channel, to assess the
markets linked to them in terms of energy and to evaluate the political will of these different NIZs.

Phase 1 of this study, described in the current report, concerns the identification of 24 NIZs. These
are all islands or archipelagos, mainly located in or around the English Channel region. The NIZs selected
also include NIZs located in other parts of Europe and outside Europe. This phase was based on part 1
"Identification of Interconnected Zones" in the method of 27/03/2020 provided and written by Johan
Daelman, student of the Specialised Master in Marine Renewable Energies at ENSTA Bretagne and Member
of Junior IMPACT.

At first, thanks to the information in Johan Daelman's report, the definition of a NIZ and the
associated criteria for identifying these territories are recalled. The complete process of identification of
these 24 NIZ is then presented exhaustively, detailing the main criteria and then the prioritization criteria
that allowed this selection. The databases used are also presented. These 24 NIZs are then represented on
several maps using adapted mapping tools, allowing them to be visualized spatially. At the same time, a
general description of all the NIZs identified is then written, containing the information that enabled their
prioritization. Finally, a further extension is drawn up to identify territories not included in the 24 NIZs but
which nevertheless have considerable potential, which could subsequently be of interest to the TBI.

2. NIZ identification process

A precise definition of the NIZ concept is set out in Part 1 of Johan Daelman's report with the
following description: "an isolated territory is an off-grid system that involves small-scale (10 kW to 10
MW) electricity generation and serves a limited number of consumers via a distribution network that
can operate independently of the national electricity transmission networks. ». The author then
developed 4 main criteria on which we then based the identification of the 24 NIZ. He defines the term
"system" as a set of means for the generation, transmission and distribution of electricity. These
criteria are:

e  Criterion 1: The system must be electrically isolated from surrounding systems.

e C(Criterion 2: The system must be capable of generating between 10 kW and 10 MW.

e C(Criterion 3: The population living in the territory served by the system represents a small
proportion of the population politically affiliated with the territory.

e C(Criterion 4: A system whose distribution network capacity covers the needs of the demand but
whose transmission network is not necessarily isolated from the national grid.

As these criteria are subject to multiple interpretations and subjectivity on certain points,
detailed explanations will now be developed to remove any possible questions. The following is a
comprehensive presentation of the guidelines that led to the final selection of the 24 NIZs.

First of all, after having listed more than fifty islands mainly located in Europe and around the
English Channel, and potentially identifiable as NIZs, it soon became clear that it would not be possible
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to identify 24 islands electrically isolated from the continental networks. Perhaps this would have been
possible but only if the research area had been extended to the whole world, but we then considered
this enlargement less relevant considering of the objectives set by the study. So, to refer to criterion
1, we gave considerable priority to electrically isolated islands but we also considered islands on other
energy distribution criteria. For example, islands that are not electrically isolated are mostly connected
to the power grid by submarine cables, but these have a limited lifespan, which implies very expensive
maintenance operations. Moreover, despite the electrical connection, several islands use considerable
volumes of fossil fuels in parallel each year. Some of them have also explicitly expressed their
willingness to turn to more renewable energy resources with a goal to achieve energy autonomy in the
long term. These reasons therefore explain the broadening of criterion 1. Regarding criterion 2, we
have based ourselves mainly on the upper limit of the system's production capacity, set at 10 MW.
Indeed, the lower limit, initially set at 10 kW, seemed less relevant because some islands have, for
example, a set of photovoltaic panels with a power of less than 10 kW. Thus, if the production capacity
did not exceed 10 MW, we validated this criterion. For criterion 3, we tried to consider islands whose
population represents a small proportion of the population politically affiliated to the territory and we
also considered the population density, a prioritisation factor. Criterion 4, echoing Criterion 1, was
applied to islands that are electrically connected to a national grid but whose installations have
frequent power failures, resulting in damaging power cuts or exorbitant maintenance costs.

In addition to these 4 main criteria, we have also considered other prioritization criteria such
as:

- Population density as previously explained.

- Geographical isolation with the shortest distance between the island and the mainland.

- Geographical location in relation to the English Channel with a prioritisation for the islands
close to this region.

- The carbon footprint of the island and its consumption of fossil fuels for most of the
selected islands.

- The island's already explicit willingness to turn to a maximum of renewable energies in
order to decarbonise its electricity production.

- The possibility of potential markets for companies working in renewable energies and
Marine Renewable Energies (RME) by drawing up the renewable resources available in the
identified territories.

This approach to identifying NIZs was based on several carefully selected tools and databases

such as:

- Geographic Information Systems (or GIS) such as QGIS; OpenStreetMap (OSM) with
notably the Overpass turbo module and Open Infrastructure Map.

- Report 2.1.1 by Oscar Fitch-Roy et al (Oscar Fitch-Roy, 2018).

- Databases proposed by Johan Daelman in part 1 of his report but also other INSEE
databases, for example for the population census of French municipalities.

- The local, regional and national press of the islands concerned, making it possible to
answer several questions, notably on the means of electricity production of the islands and
their electrical isolation or not. Indeed, the resources mentioned above were not
exhaustive and the open source nature of some tools required a comparison with other
sources of information.
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3. Mapping of all 24 selected NIZs

Figure 1 - NIZ in English Channel and around
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Figure 3 - NIZ outside Europe
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4. General presentation of all 24 selected NIZs

4.1. The Glénan [France]

4.1.1 Island’s presentation

The Glénan archipelago, attached to the commune of Fouesnant-Les-Glénan in Finistere, is
located about fifteen kilometres from the south coast of the department. Known for its heavenly
beaches, this archipelago is also known for its International Diving Centre and its world-renowned
Nautical Centre, which is the largest sailing school in Europe, welcoming 17,000 trainees every year.
The Glénan archipelago is made up of a dozen or so islands of varying sizes, the main one being the
island of Saint-Nicolas with a surface area of 0.353 km?, the only island accessible to visitors and on
which there is a nature reserve. Penfret, Bananec, Cigogne and Drennec are occupied by the Nautical
Centre. The other islands are ornithological reserves or private islands. Les Glénan, a Natura 2000
classified site, is not inhabited in winter but welcomes from April to November up to 3.000 visitors per
day.

Not connected to the mainland by a submarine cable, this archipelago is completely isolated
electrically. Its energy production is based on two oil-powered generators on the island of Saint-
Nicolas. The archipelago has also had a wind turbine since the 1990s and photovoltaic panels since
2000. In addition, there is a real desire on the part of the archipelago to develop renewable energy
sources on its territory in order to decarbonise its electricity production and diversify its energy mix.
Its objective is to reach 100% renewable energy in the coming years. The island has a wide range of
renewable resources, including wind, photovoltaic and marine energy.

4.1.2 Evaluation of electricity consumption

4.2.2.1 Electricity consumption on the island

Being part of the commune of Fouesnant-Les-Glénan, the specific electricity consumption data
of the Glénan archipelago are unfortunately mixed with those of the entire commune. The data on the
electricity consumption of this archipelago, whether on an annual, monthly or daily basis, could not be
obtained despite the efforts made to find them. Indeed, many websites have been visited and searched
in depth in order to find these data. French government databases do not present data related only to
the archipelago. Nevertheless, we contacted the town hall of Fouesnant-Les Glénan twice. The first
time by mail (02/07/2020) without any answer, then a second time (09/07/2020) directly by phone.
During this call, the person from the town hall asked to return the first e-mail to forward it to the
competent authorities but since then no return has been made. Due to the conjunction of a particular
health situation which mobilizes a lot of means and the summer season, which is launched, it is possible
that the answer of the authority only arrives during the summer.
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4.2.2.2 Consumption patterns

This section presents the consumption pattern of the Glénan Archipelago. The least energy-
efficient activities have been identified by local stakeholders and subsequently, several measures have
been taken to control energy use in this archipelago. With the support of the Association des lles du
Ponant (AIP) and the municipality of Fouesnant-Les-Glénan, energy-saving measures have been

implemented to reduce the volume of electricity consumed. For example, they involved replacing
energy-intensive household appliances. The municipality has invested in new household appliances
(class A+ and A++ refrigerators and freezers) to equip the municipal buildings. In addition, the island's
users were informed of this opportunity because the AIP subsidised the purchase of new household

appliances by 50%.

4.1.3 Evaluation of electricity production, transport
and distribution means

4.2.3.1 Existing system

The following table shows the current electricity generation system on the island of St.

Nicholas des Glénan.
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Storage
Reprogrammed 115 .
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Connecting 130 kW in April 2019 to | 160 modules (110 | photovoltaic 316 kW
power / (65 kW increase from | m?) for a power of | panels for a -
. (recharged
Capacity each) 15 kW to 20 15kWp power of 22 :
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kw kWp
on average)

Table 1 - Existing electrical systems for the Glenan Archipelago

This efficient and innovative "micro-grid" is managed by Enedis, which is the manager of the
archipelago's public electricity distribution network. Further details on the existing system are
described below. For example, the generator room has also been fitted out to provide cooling and
soundproofing in relation to local residents. The latter are present for use as a last resort. As for the
wind turbine, it is equipped with an anemometer that measures wind speed and pressure, which helps
to optimize energy consumption. The island of Saint-Nicolas des Glénan also has a Skyscope, which is
a very short-term (about 1 hour) weather forecasting system for solar radiation based on a camera
that collects information on the clouds passing over the solar farm in order to anticipate the means of
photovoltaic and/or wind production. In addition, Linky meters enable consumers to monitor and
control their consumption in order to optimize the entire system. In addition, the EMS (Energy
Management System) pilots and optimizes all the production facilities and local flexibilities 24/7:
photovoltaic production, wind production, the battery farm, the generator as a last resort and the
compressed air storage system at the International Diving Center. This system also has a filter to
protect all the installations from salty air and a hygrometry detector.

4.2.3.2 Evaluation of the market for innovative
technology

As explained in Johan Daelman's preliminary study, characterising the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a brief
introduction to the different types of information needed to characterize renewable resources, the
objective is now simply to identify the institutes able to provide this kind of data for different
renewable resources with a strong interest in MRE. Where some information is provided by the
institutes or other documentation, it will be presented to illustrate the summary table.

Then, the research carried out in the framework of this study has made it possible to access a
lot of information related to this part via studies already carried out, websites, scientific articles, etc.
The results gathered and deemed relevant will also be presented to give the reader a more precise
idea of the renewable energy potential of this NIA. The figures from the different institutes will be
presented in the appendix for a better readability of the report.

The following summary table presents the institutes able to provide energy potential
characterization data for each of the associated resources for the Glénan Archipelago.

Y @
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Resource Type

Institutes able to deliver resource characterization data

Tidal Energy from
Tides

For France (and Europe to some extent), the tide directory of the French Navy's
hydrographic and oceanographic service (SHOM - Service Hydrographique et
Océanographique de la Marine) serves as a reference for a wide choice of ports.

Tidal Energy from
Currents

The data portals of SHOM and the French Research Institute for Exploitation of
the Sea (IFREMER - Institut francais de recherche pour I'exploitation de la mer)
have data on the intensity of surface and deep currents.

Wave Energy from
Waves

IFREMER's MARC model is a good tool for obtaining a directional spectrum of the
swell. In addition, CEREMA offers a service for the installation and operation of a
wave measuring station.

Osmotic energy

The thermal
energy of the seas

The SHOM and IFREMER data portals are also to be queried first.

Wind energy

The Centre d'études et d'expertise sur les risques, I'environnement, la mobilité et
I'aménagement (CEREMA) offers a service for assessing the potential deposits
and impacts of marine renewable energies.

The meteoblue platform shares local meteorological data for the whole world
with a resolution of 30 km. In particular, wind roses are offered. For greater
accuracy, they offer high-resolution simulations with hourly data.

Solar energy

The EU Joint Research Centre's solar modelling software, PVGIS, estimates the
energy production potential that can be realised by photovoltaic solar technology
on the basis of average solar irradiation for a given geographical location.

The Global Solar Atlas also provides quick and easy access to data on solar
resources around the world.

Table 2 - Presentation of the institutes providing renewable resource data for the archipelago of
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4.1.4 Evaluation of energy transition policies

4.2.4.1 |dentification of local actors

Governmental authorities
in charge of electricity and

MRE Support
Institutes

Local Area Network
Operators

Independent
administrative

authorities

energy transition

Ministére de la transition

. . e Electricité de France
écologique et solidaire

(EDF)

France Energies Marines
(FEM)

Direction Générale de
I"Energie et du Climat
(DGEC)

Commission de

Régulation de I'Energie Bretagne Ocean Power
(CRE)

Réseau de Transport
d’Electricité (RTE)

Agence de
I'environnement et de la
maitrise de I'énergie
(ADEME)

Pole Mer Bretagne

Atlantique

Figure 4 - Local actors of the Glénan

Gestionnaire du réseau
de distribution (Enedis)

4.2.4.2 ldentification of existing programmes
and current energy transition policies

The Glénan archipelago, with its main island Saint-Nicolas des Glénan, does not benefit from
an electrical connection to the continental grid. The lack of energy self-sufficiency and dependence on
fossil fuels has thus prompted the commune of Fouesnant-Les Glénan, in collaboration with the
Association des lles du Ponant (AIP), to embark on an ecological and energy transition process to serve
the 1,000 to 1,500 visitors welcomed on average per day between April and November, with peaks at
3,000 visitors. Since 2016, the AIP has been part of the national project Territoires a Energie Positive
pour la Croissance Verte (TEPCV) (Positive Energy Territories for Green Growth) for all the Breton
islands. The Glénan archipelago is also involved in this national project.

While preserving the Glénan's atypical biodiversity and environment, the municipality has
focused on the development of renewable energies (ENR) by installing photovoltaic panels and a wind
turbine. In 2017, 50% of the electricity consumed in Saint-Nicolas was produced by the wind turbine
and photovoltaic panels. This energy transition project has also taken a new direction in recent years
with the aim of achieving 90% energy autonomy in 2019 and 100% energy autonomy in 2021 based on
renewable energy sources. The project on the island of Saint-Nicolas des Glénan, a real small-scale
smart grid, therefore aims to interconnect energy production and the operating system in order to
improve the energy efficiency of the island's grid. Since March 2019, Enedis, a partner of the
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municipality of Fouesnant-Les Glénan, has been working on completing and managing this micro ENR
network with the aim of no longer using generators, except as a last resort. The means put in place to
meet this ambitious project are numerous, as developed previously.

In addition to encouraging the installation of new systems, this energy transition project also
takes into account the optimization of already existing systems. For example, the International Diving
Centre (CIP) is the largest consumer on the island with 2 air compressors, equivalent to the electricity
consumption of 5 single-family houses and a power of 30 kW. Previously, the CIP had 2 generators for
its compressors in order to recharge the air cylinders. Today, it no longer has any generators. Indeed,
this project allowed the installation of a compressed air buffer stock of 15 blocks of 80 litres which is
associated with a flexible piloting. The starting of the compressors is then synchronized with ENR
production peaks, helping to balance the system. Another island in the Glénan archipelago, the island
of Drenec which hosts the Nautical Centre, is of course also concerned by this energy transition. It
already has a solar water heater in the kitchen and wants to install a new one to heat the shower
water.

In a context of energy transition and reduction of greenhouse gas emissions, the commune of
Fouesnant-Les Glénan and Enedis have therefore opted for an intelligent network based on a mix of
wind and photovoltaic energy, supplemented by a storage battery and a generator as a last resort. By
investing €250,000 in the technology and implementation of this micro-grid, these two main players
intend to use this innovative laboratory as a showcase for the energy transition for isolated territories.

In addition to the town of Fouesnant-Les Glénan and Enedis, the partners in this project are
numerous: the Association des lles du Ponant (AIP), the Syndicat Départemental d'Energie et
d'Equipement du Finistere (SDEF), the SMILE association (Smart Ideas to Link Energies).

This project also emphasizes the use of the know-how of local and French companies such as
ENAG, which supplied the energy conversion module, which makes it possible to control, convert, store
and distribute electrical energy from photovoltaic panels, wind turbines, batteries and generators; the
company Entech smart energies, which offers energy conversion solutions optimized for smart-grids
in order to integrate new uses of energy ; MAYDAY ASSISTANCE, which, in partnership with Enedis,
built the High Pressure Breathable Air inflation station for the CIP les Glénan; EDF Store & Forecast,
which developed the island's EMS; and GENIWATT, which contributed in particular to the fitting out of
the generator room to ensure cooling and soundproofing in relation to the local residents.

4.2.4.3 Assessment of the relevance of ongoing
programmes and projects

The programmes and projects undertaken for the Glénan archipelago and for the island of
Saint-Nicolas des Glénan are already at a very advanced stage. Nevertheless, in order to achieve 100%
energy self-sufficiency thanks to renewable energies in the coming years, generators will have to be
phased out. Indeed, the aim of this project is also to achieve "zero emissions" of greenhouse gases and
the elimination of fuel oil transport between the mainland and the archipelago. However, the
intermittent nature of renewable energy sources, particularly wind and solar power, could thus
encourage the consideration of other sources of renewable energy, particularly MRE, in conjunction
with the marine resources that border the archipelago.
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Thus, in collaboration with the local authorities and the actors of the various projects in
progress, it would be interesting to propose the implementation of new renewable energy sources not

yet exploited.

4.1.5 Contacts

Contacts for electricity
supply and
power grid management

* Producer of electricity:
EDF (Electricité De France)
Website: https://www.edf.fr/contacts/institutionnels
Local phone: 0969 321515

*_Electricity Distribution System Operator:
ENEDIS
Website: https://www.enedis.fr/enedis-en-bretagne
Local phone: 09 72 67 50 29

(Frédéric Mescoff, head of the Operations Division Maintenance of the means of
Production on the Ponant islands and Eric Laurent, ENEDIS territorial director.)

EDF Store & Forecast
Website: https://www.edf-sf.com/contact/

(developer of the EMS System on the island of Saint-Nicolas-des-Glénan)

Competent local
authorities

* Town hall of Fouesnant-Les-Glénan
Website: https://ville-fouesnant.fr/
Phone number: + 33 02 98 51 62 62

Email: contact@ville-fouesnant.fr
Mayor: Roger Le Goff

* Association GLENANS AVENIR
Website: https://www.glenans-avenir.org/
Member of the association: Clémence Chapoutot
Phone number: 07 69 29 24 33
Email: c.chapoutot@glenans.asso.fr

Contacts able to support
the implementation
innovative energy solutions
by companies

* Association Les fles du Ponant (AIP)
Website: https://www.iles-du-ponant.com/contact/
Phone number: +33 (0)2 97 56 52 57

Emilie GAUTER (AIP Energy Officer)
Phone number: 02 97 56 52 57
Email: emilie@iles-du-ponant.com

* Association SMILE
(project leader for intelligent energy networks)
Coordinator SMILE Bretagne: Frangoise Restif
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Email: f.restif@bdi.fr
Phone number: 02 99 67 42 08

* Entreprise Entech Smart Energies
Website: https://entech-se.com/entreprise/
Laurent Meyer, co-founder and managing director

* Entreprise Enag
Website: https://www.enag.fr/contact/
Henri Le Gallais, president of the Quimper company (specialized in the
design and manufacture of energy conversion systems)

Research institutes and
other contacts able to
transmit elements to

characterise renewable

resources

* CEREMA:
https://www.cerema.fr/fr/activites/services/gisements-potentiels-impacts-energies-
marines-renouvelables
https://www.cerema.fr/fr/activites/services/mesures-houle-acquisition-analyse-
donnees

* Platform of meteoblue:
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled

* SHOM (tidal energy from tides):
https://maree.shom.fr/harbor

* SHOM (tidal energy from current):
https://data.shom.fr/donnees

* MARC's model from IFREMER:
https://marc.ifremer.fr/resultats/vagues/modele_iroise

* PVGIS:
https://ec.europa.eu/jrc/en/pvgis

* Global Solar Atlas:
https://globalsolaratlas.info/map

Table 3 - Contacts for the Glénan

4.2. Tle-de-Sein [France]

4.2.1 Island’s presentation

Ile-de-Sein, an island commune in the department of Finistére in Brittany, is located 8
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kilometres west of the French coast. This island has a population of 251 inhabitants according to INSEE
data in December 2019 and a population density of 432.8 inhabitants/km?, with a notable increase in
the summer period. lle-de-Sein is part of the Iroise Marine Natural Park and the Armorique Regional
Natural Park.
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Not connected to the mainland by a submarine cable, Ile-de-Sein is completely isolated
electrically. Its energy production is mainly based on oil-fired thermal power generation. A powerful
generator installed at the foot of the lighthouse, with an annual consumption of more than 400,000
litres of fuel oil, supplies most of the island's energy. This French commune also has photovoltaic (PV)
panels with the solar power plant of the Ecloserie (86.6 kWp). In addition, there is a real desire on the
part of the island to develop renewable energy sources on its territory in order to decarbonise its
electricity production and diversify its energy mix. Its objective is to reach 100% renewable energy in
the coming years. The island has a wide range of renewable resources, including wind, photovoltaic
and marine energy.

4.2.2 Evaluation of electricity consumption

4.2.2.1 Electricity consumption on the island

The data below comes from the French government website which makes available local
energy data since article 179 of the energy transition law for green growth (LTECV) of 17 August
2015.

First of all, we find the evolution of electricity consumption on the lle-de-Sein between 2011
and 2018.
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Figure 5 - Evolution of annual electricity consumption in lle-de-Sein (2011-2018)

The island's electricity consumption peaked in 2013 to reach 1392 MWh consumed over the
year and then gradually decreased until 2018 with a slight increase in 2015. These trends can be
explained by the evolution of the population on the island based on INSEE data. In addition, from the
years 2015-2016, measures have been put in place to reduce the island's energy consumption.
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The following figure shows the evolution of electricity consumption on the island but highlights
seasonal trends by sweeping the period from January 2017 to August 2019.
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Figure 6 - Monthly electricity consumption in lle-de-Sein (January 2017 - August 2019)

The consumption peaks are relatively numerous, and the consumption periods are rather
broad. First, there is an increase in electricity consumption during the winter period, which covers the
months of November to March. However, consumption peaks differ from one winter to another, as
shown in the comparison between 2018 and 2019. In addition, there are also peaks in electricity
consumption in summer, targeted in July and August and explainable by the waves of tourists who

come to fle-de-Sein during this period. The lowest electricity consumption is therefore in June and
September.

Data concerning electricity consumption on a daily scale were not provided or found.

Nevertheless, the lle-de-Sein town hall and the Association des lles du Ponant have been contacted
but these requests have not been followed up.

The following two figures show the power consumption according to the category of

consumers. The first shows the evolution of this consumption according to the years, from 2011 to
2018.
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Figure 7 - Annual electricity consumption by sector of activity in lle-de-Sein according to years (2011-2018)

Electricity consumption is mainly due to the residential sector. There will be a peak in
consumption in the residential sector in 2013, which is in line with the figure showing the evolution of
the island's total electricity consumption over the years. Nevertheless, in 2018, it can be observed that
electricity consumption in the residential sector has decreased, which can be explained by the
decrease in the number of inhabitants but also by the positive consequences of the policies carried out
by the island in terms of energy transition. It is also noted that in 2018 the electricity consumption of
the tertiary sector has increased significantly.

The second figure represents the proportion of each sector of activity in the island's electricity
consumption for the year 2018. Unsurprisingly, the residential sector accounts for the largest share of
electricity consumption with 71% followed by the tertiary sector with the remaining 29%.

B Tertiary m Residential

1%

Figure 8 - Electricity consumption by sector of activity in 2018 on fle-de-Sein
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4.2.2.2 Consumption patterns

The following section aims to present the consumption pattern of the le-de-Sein. This pattern
is also the same for the islands of Moléne and Ushant as they are all part of the same energy transition
programmes and their consumption patterns are similar. Therefore, elements on the islands of Moléne
and Ushant will also be presented in this section. First, the AIP (Association des lles du Ponant) draws
up an assessment of these three islands on its site. The least energy-efficient activities were quickly
identified, and several measures were therefore taken. Indeed, energy-saving programmes have been
put in place to reduce the volume of electricity consumed. They concerned the following points:

e Improvement of the energy performance of public buildings with work on insulation,
replacement of door frames, programming, control and management of heating
equipment,

e Dissemination of high-performance equipment for private individuals and
professionals with the replacement of energy-consuming household appliances
(refrigerators, freezers) and the distribution of LED bulbs,

e Upgrading of street lighting with LED bulbs as well,

e Habitat renovation for the three islands of Ushant, Moléne and Sein,

Indeed, on this last point, under the impetus of the AIP and its partners (ANAH (National
Housing Agency), Department of Finistere, ADEME, Brittany Region, EDF), a PIG (Public Interest
Programme) was implemented from November 2012, the aim of which was to provide financial and
technical support to owner-occupiers and landlords when carrying out energy-saving work in their
homes. This programme ended on 31 December 2017, after 5 years of operation and more than 150
renovations carried out and supported in total on the three islands. Nevertheless, as the potential for
energy savings linked to the heritage still remains significant, a new programme to support energy
saving works, called RENOV'ILES, was set up by EDF SEl (financial support for the works) and AlIP
(operational implementation of the programme).

4.2.3 Evaluation of electricity production, transport and
distribution means
4.2.3.1 Existing system
The following table presents the current electricity production system on lle-de-Sein.
1le-de-Sein .
Energy Centralised
thermal . . .

Wind turbine Photovoltaic panels Management storage
povx.ler System (EMS) system
station

Sector / Energy Lithium-ion
Diesel Wind Solar optimisation .
power supply software batteries
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Finistére Finistére
Producer EDF i SDEF SDEF . SDEF SDEF EDF-SEI -
Habitat Habitat
Finistére Finistere
Site i Habitat Nautical Hatchery Habitat SDIS Maritime i i
Centre Barracks | station
accomodation accomodation
Date of
L. 1990 2017 2016 2017 2017 2018 2018 2017 2017
commissioning
Connectin
g. 900 kW 7 kw 6 kWc 75 kWc 15 kWc 20 kWc 15 kWc - 180 kWh
power / Capacity

Table 4 - Existing electrical systems for lle-de-Sein

For the moment, the island's thermal power plant accounts for the largest share of electricity
production while consuming nearly 400,000 litres of fuel oil per year.

In addition, a wind power project piloted by EDF, and supported by the town hall, is in the
operational study phase since September 2015 with the temporary installation of a meteorological
measuring mast. Eventually, it includes the installation of one, then two wind turbines. A wind turbine
would be installed initially, to demonstrate the technical feasibility of the project. The island is
therefore eagerly awaiting the lifting of the regulatory hurdles, so that it can complete its project for a
35-metre 250 kW wind turbine, located near the lighthouse. This wind turbine alone would cover 50%
of the island's electricity needs. This project could materialize quickly because the administrative court
of Nantes confirmed the authorization of a building permit for the wind turbine in January 2020.

The total solar installations represent a power of 131 kWp. The EMS system makes it possible
to stop the generator during periods of low consumption (mainly night and summer), to insert
photovoltaic production and thus reduce CO2 emissions.

4.2.3.2 Evaluation of the market for innovative technologies

As explained in Johan Daelman's preliminary study, characterizing the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a brief
introduction to the different types of information needed to characterize renewable resources, the
objective is now simply to identify the institutes able to provide this kind of data for different
renewable resources with a strong interest in MRE. Where some information is provided by the
institutes or other documentation, it will be presented to illustrate the summary table.

In addition, the research carried out in the framework of this study has made it possible to
access a lot of information related to this part via studies already carried out, websites, scientific
articles, etc. The results gathered and deemed relevant will also be presented to give the reader a
more precise idea of the renewable energy potential of this NIA. The figures from the different
institutes will be presented in the appendix for a better readability of the report.
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The following summary table presents the institutes able to provide energy potential
characterization data for each of the associated resources for the Tle-de-Sein.

Resource Type Institutes able to deliver resource characterization data
. For France (and Europe to some extent), the tide directory of the French Navy's
Tidal Energy . . . . .
from Tides hydrographic and oceanographic service (SHOM - Service Hydrographique et
Océanographique de la Marine) serves as a reference for a wide choice of ports.
. The data portals of SHOM and the French Research Institute for Exploitation of the
Tidal Energy

from Currents

Sea (IFREMER - Institut francgais de recherche pour I'exploitation de la mer) have
data on the intensity of surface and deep currents.

Wave Energy
from Waves

IFREMER's MARC model is a good tool for obtaining a directional spectrum of the
swell. In addition, CEREMA offers a service for the installation and operation of a
wave measuring station.

Osmotic energy

The thermal The SHOM and IFREMER data portals are also to be queried first.
energy of the
seas
The Centre d'études et d'expertise sur les risques, I'environnement, la mobilité et
I'aménagement (CEREMA) offers a service for assessing the potential deposits and
impacts of marine renewable energies.
Wind energy

The meteoblue platform shares local meteorological data for the whole world with a
resolution of 30 km. In particular, wind roses are offered. For greater accuracy, they

offer high-resolution simulations with hourly data.

Solar energy

The EU Joint Research Centre's solar modelling software, PVGIS, estimates the

energy production potential that can be realised by photovoltaic solar technology on

the basis of average solar irradiation for a given geographical location.

The Global Solar Atlas also provides quick and easy access to data on solar resources

around the world.

Table 5 - Presentation of the institutes providing renewable resource data for the lle-de-Sein island

4.2.4 Evaluation of energy transition policies

4.2.4.1
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Governmental authorities
in charge of electricity and

MRE Support
Institutes

Independent
administrative

Local Area Network
Operators

energy transition authorities

Ministére de la transition

. . e Electricité de France
écologique et solidaire

(EDF)

France Energies Marines
(FEM)

Direction Générale de
I"Energie et du Climat
(DGEC)

Commission de

Régulation de I'Energie Bretagne Ocean Power
(CRE)

Réseau de Transport
d’Electricité (RTE)

Agence de
I'environnement et de la
maitrise de I'énergie
(ADEME)

Péle Mer Bretagne

Atlantique

Figure 9 - Local actors of the fle-de-Sein

Gestionnaire du réseau
de distribution (Enedis)

4.2.4.2 Identification of existing programmes and current
energy transition policies

Aware of the climatic urgency and the need to free themselves as much as possible from fossil
fuels, the lle-de-Sein, Ushant and Moléne islands have for some years now been undertaking an energy
and ecological transition through several actions. Indeed, like any territory electrically isolated from
the continental grid, CO2 emissions are much higher and dependence on thermal power stations that
generally run on fuel oil is a real challenge to be met.

In collaboration with the Association des lles du Ponant (AIP), these three islands have
embarked on two ambitious projects from 2015 and 2016 to accelerate their energy transition. The
objective for these islands is to achieve a 100% renewable energy electricity mix by 2030, while initially
reducing greenhouse gas emissions.

Indeed, since 2015, the AIP is part of the regional project named Boucle Energétique Locale
(BEL) meaning Local Energy Loop for the islands of Sein, Moléne and Ushant. And since 2016, the
national project Territoires a Energie Positive pour la Croissance Verte (TEPCV) (Positive Energy
Territories for Green Growth) for all the Breton islands. As part of the TEPCV programme, some
initiatives are supported by credits from the Energy Transition Financing Fund. 1.6 million in funding
over three years have thus facilitated the process of this energy and ecological transition.

The AIP is supported in this ambitious programme by many institutional players such as Ademe
(French Environment and Energy Management Agency), the Regional Council of Brittany, the
Departmental Council of Finistére, but also by professional players such as EDF, Enedis and Sabella.

The initial results of these projects have been very encouraging. During the first assessment of
the actions undertaken, while the initial objective of this first stage was an electrical energy saving of
753 MWh, the association announced that it amounted to 1,139 MWh with a reduction in fuel oil
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consumption of 386,700 litres in one year. As a result, the carbon footprint of the three islands has
been greatly improved with carbon dioxide emissions falling by 16%.

To meet the objectives of this large project and to achieve green energy autonomy by 2030,
the three islands have focused on the production of renewable energy based on wind, solar and tidal
power.

Numerous photovoltaic panels have been installed. In Ushant, more than 290 square meters
of solar panels now cover the roofs of the sports hall and multipurpose hall. The same approach has
been taken in Sein, where 517 square meters of the hatchery are dedicated to the production of solar
energy. Since 2017, the lle-de-Sein also benefits from wind energy.

Moreover, Ushant island is benefiting from experimentation with the Sabella tidal turbine, an
underwater turbine developed by the Quimper-based company Sabella. Between September 2015 and
July 2016, during a first phase of experimentation in real conditions of use, it was immersed at a depth
of 50 metres in Fromveur, one of the strongest sea currents in Europe: it produced more than 70 MWh
of 100% renewable electricity for the inhabitants of the Ouessant island.

In addition to creating new means of renewable production, these islands have also developed
the modernisation of the various electricity networks. In order to facilitate the integration of
intermittent renewable energy sources such as solar and wind power, EDF has deployed Linky
communicating meters as well as storage and grid management facilities. Indeed, the three islands
have benefited from lithium-ion batteries to store energy.

Finally, energy-saving programmes have been set up to reduce the volume of electricity
consumed by residents, including the distribution of LED light bulbs, the improvement of the energy
efficiency of public buildings and the replacement of energy-intensive household appliances.
Awareness-raising campaigns for visitors and residents to reduce energy consumption have also been
undertaken.

Other projects are also under way to contribute to the transition of this energy mix. For
example, an AlP-supported project aims to demonstrate the technical feasibility of electric mobility
powered entirely by renewable energy on unconnected islands. To this end, it is considering
autonomous recharging stations with renewable energy production dedicated to the consumption of
electric vehicles or recharging stations controlled by the periods of injection of renewable energy into
the electricity grid.

These three islands are also involved in more local projects with:

e The "PHARES" project (Progressive hybrid architecture for renewable energy solutions in islands)
for Ushant which is composed of a hydro, wind, photovoltaic and storage capacity component. This
project aims to demonstrate the relevance of a hybrid energy model in an island context.

e Experimentation of off-peak/peak hours in Ushant: this project led by EDF SEI, Enedis and AIP aims
to promote the integration of renewable energies at the peak of their production.

e The "Rénov'iles" programme on Sein, Moléne and Ushant, which involves support for energy-
saving work by EDF SEI and AIP.

4.2.4.3 Assessment of the relevance of ongoing programmes
and projects
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The programmes and projects undertaken for the three islands of lle-de-Sein, Ushant and
Molene have been in progress for several years now. Nevertheless, these three islands have set
themselves the goal of achieving 100% energy self-sufficiency through renewable energies by 2030
and at present this goal has still not been achieved. Generating sets are still present on the islands.

There is therefore enormous potential for companies working in the energy transition because
local and regional authorities and the island population are very much involved in achieving this
objective and any innovative project will obviously be beneficial. These islands are real test
laboratories for an energy and ecological transition and all the means implemented have the same
objective of 100% renewable energy. Moreover, the intermittent nature of renewable energy sources,
particularly wind and solar energy, could thus encourage the consideration of other sources of
renewable energy, particularly MRE, in the light of the abundant and high-potential marine resources
that coexist with these islands.

4.2.5 Contacts

* Producer of electricity:
EDF (Electricité De France)
Website: https://www.edf.fr/contacts/institutionnels
Local phone:09 69 32 1515

Contacts for electricity
supply and *_Electricity Distribution System Operator:

power grid management ENEDIS
Website: https://www.enedis.fr/enedis-en-bretagne
Local phone: 09 72 67 50 29
(Frédéric Mescoff, head of the Operations Division Maintenance of the means of
Production on the Ponant islands and Eric Laurent, ENEDIS territorial director.)

* Town hall of lle-de-Sein
Phone number: + 33 02 98 70 90 35
Competent local Email: mairie.ile.de.sein@orange.fr

authorities Websites:
http://www.mairie-iledesein.com
http://www.ilesein.com/

* Association Les fles du Ponant (AIP)
Website: https://www.iles-du-ponant.com/contact/
Phone number: +33 (0)2 97 56 52 57

Contacts able to support
the implementation
innovative energy solutions
by companies

Emilie GAUTER (AIP Energy Officer)
Phone number: 02 97 56 52 57
Email: emilie@iles-du-ponant.com

* Company fle de Sein Energies (IDSE)
Website: http://www.idsenergies.fr
Phone number : 02 99 06 80 11
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* CEREMA:
marines-renouvelables
donnees

* Platform of meteoblue:
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled

Research institutes and * SHOM (tidal energy from tides):
other contacts able to https://maree.shom.fr/harbor
transmit elements to

characterise renewable * SHOM (tidal energy from current):

resources https://data.shom.fr/donnees

* MARC's model from IFREMER:
https://marc.ifremer.fr/resultats/vagues/modele_iroise

* PVGIS:
https://ec.europa.eu/jrc/en/pvgis

* Global Solar Atlas:
https://globalsolaratlas.info/map

https://www.cerema.fr/fr/activites/services/gisements-potentiels-impacts-energies-

https://www.cerema.fr/fr/activites/services/mesures-houle-acquisition-analyse-

Table 6 - Contacts for the ile-de-Sein

4.3. Island of Moléne [France]

4.3.1 Island’s presentation

The island of Moléne, an island commune in the department of Finistere in Brittany, is located
14 kilometres west of the French coast and about ten kilometres from the neighbouring island of
Ouessant. This island has a population of 146 inhabitants according to INSEE data in December 2019
and a population density of 202.8 inhabitants/km?, with a notable increase in the summer period.

Not connected to the mainland by a submarine cable, the island of Moléne is completely
electrically insulated. Its energy production is mainly based on oil-fired thermal power generation. The
island has three generators of 150, 225 and 320 kVA, which represents a production capacity of 695
kW. Nevertheless, these generators consume more than 394,000 litres of fuel oil per year. This French
commune also has a few photovoltaic (PV) panels, notably on the Ledenez seaweed boat building and
the EDF fuel oil plant building. In addition, there is a real desire on the part of the island to develop
renewable energy sources on its territory in order to decarbonise its electricity production and
diversify its energy mix. Its objective is to reach 100% renewable energy in the coming years. The island
has a wide range of renewable resources, including wind, photovoltaic and marine energy.

4.3.2 Evaluation of electricity consumption
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4.3.2.1 Electricity consumption on the island

The data below comes from the French government website which makes available local
energy data since article 179 of the energy transition law for green growth (LTECV) of 17 August 2015.

First, we find the evolution of electricity consumption on the island of Moléne between 2011
and 2018.
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Figure 10 - Evolution of annual electricity consumption on the island of Moléne (2011-2018)

The island's consumption peaked in 2013 to reach 1278 MWh consumed over the year and
then fell sharply to stabilise after 2014. The increase in consumption can be explained by the increase
in population on the island over this period, based on INSEE data. In addition, from the years 2015-
2016, measures have been put in place to reduce the island's energy consumption.

The following figure shows the evolution of electricity consumption on the island but highlights
seasonal trends by sweeping the period from January 2017 to August 2019.
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Figure 11 - Evolution of monthly electricity consumption on the island of Moléne (January 2017 - August
2019)

Peaks in consumption are relatively numerous and the consumption periods are rather wide,
especially in winter. First of all, there is an increase in electricity consumption during the winter period,
which covers the months of December to March. However, consumption peaks are different from one
winter to another, as shown by the winter of 2017 compared to the following two winters. In addition,
as on lle-de-Sein, there are also peaks in electricity consumption in summer, targeted in July and
August and explained by the waves of tourists who come to ile de Moléne during this summer period.
The lowest electricity consumption is in June.

Data concerning electricity consumption on a daily scale have not been provided or found.
Nevertheless, the town hall of the island of Moléne and the Association of the Ponant Islands have
been contacted but these requests have not been followed up.

The following two figures show the power consumption according to the category of
consumers. The first shows the evolution of this evolution according to the years, from 2011 to 2018.
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Figure 12 - Annual electricity consumption by sector of activity on the island of Moléne (2011-2018)
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Electricity consumption is almost entirely due to the residential sector. There will be a peak in
consumption in the residential sector in 2013, which is in line with the figure showing the evolution of
the island's total electricity consumption over the years. Nevertheless, from 2014 onwards, electricity
consumption in the residential sector declines, which is confirmed in 2018 with a clear decrease. This
can be explained by the decrease in the number of inhabitants but also by the positive consequences
of the policies carried out by the island in terms of energy transition. We also note the appearance in
2018 of a share of electricity consumption linked to the tertiary sector.

The second figure represents the proportion of each sector of activity in the island's electricity
consumption for the year 2018. The residential sector participates in the largest share of electricity
consumption with 75% but the tertiary sector, which was non-existent since 2018, nevertheless
represents a considerable share in this distribution.

m Tertiary = Residential

75%

Figure 13 - Electricity consumption by sector of activity in 2018 on the island of Moléne

4.3.2.2 Consumption patterns

The consumption pattern of the lle de Molene is the same as that of the Ile-de-Sein in terms
of measures taken concerning the least energy-efficient activities. This part is therefore developed in
the corresponding part of the lle-de-Sein.

4.3.3 Evaluation of electricity production, transport and
distribution means

4.3.3.1 Existing system

The following table shows the current electricity production system on the island of Moléne.
The thermal power plant accounts for the largest share of electricity production but nevertheless
consumes 394,000 litres of fuel oil per year.
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Moléne Island Thermal Power .
Photovoltaic panels
Plant
Sector /
Diesel Solar Solar
power supply
Producer EDF SDEF SDEF
. Ledenez's seaweed ship EDF fuel oil plant
Site - - -
buildings building
Date of commissioning 1970 2017 After 2017
Connecting power / Capacity 695 kW 5.88 kWc 13 kWc

Table 7 - Existing electrical systems for the island of Moléne

4.3.3.2 Evaluation of the market for innovative technologies

As explained in Johan Daelman's preliminary study, characterizing the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a brief
introduction to the different types of information needed to characterize renewable resources, the
objective is now simply to identify the institutes able to provide this kind of data for different
renewable resources with a strong interest in MRE. Where some information is provided by the
institutes or other documentation, it will be presented to illustrate the summary table.

In addition, the research carried out in the framework of this study has made it possible to
access a lot of information related to this part via studies already carried out, websites, scientific
articles, etc. The results gathered and deemed relevant will also be presented to give the reader a
more precise idea of the renewable energy potential of this NIA. The figures from the different
institutes will be presented in the appendix for a better readability of the report.

The following summary table presents the institutes able to provide characterisation data on
the energy potential for each of the associated resources for the island of Moléne.

Resource . . -
Type Institutes able to deliver resource characterization data
Tidal Ener For France (and Europe to some extent), the tide directory of the French Navy's
from Tidegsy hydrographic and oceanographic service (SHOM - Service Hydrographique et
Océanographique de la Marine) serves as a reference for a wide choice of ports.
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Tidal Energy
from
Currents

The data portals of SHOM and the French Research Institute for Exploitation of the Sea
(IFREMER - Institut francgais de recherche pour |'exploitation de la mer) have data on
the intensity of surface and deep currents.

Wave Energy

IFREMER's MARC model is a good tool for obtaining a directional spectrum of the
swell. In addition, CEREMA offers a service for the installation and operation of a wave

from Waves . .
measuring station.
Osmotic
energy
The thermal The SHOM and IFREMER data portals are also to be queried first.
energy of the
seas
The Centre d'études et d'expertise sur les risques, I'environnement, la mobilité et
I'aménagement (CEREMA) offers a service for assessing the potential deposits and
impacts of marine renewable energies.
Wind energy

The meteoblue platform shares local meteorological data for the whole world with a
resolution of 30 km. In particular, wind roses are offered. For greater accuracy, they
offer high-resolution simulations with hourly data.

Solar energy

The EU Joint Research Centre's solar modelling software, PVGIS, estimates the energy
production potential that can be realised by photovoltaic solar technology on the basis
of average solar irradiation for a given geographical location.

The Global Solar Atlas also provides quick and easy access to data on solar resources
around the world.

Table 8 - Presentation of the institutes providing renewable resource data for the island of Moléne

4.3.4 Evaluation of energy transition policies

As the islands of Sein, Moléne and Ushant have the same energy transition policies, this part is
described in the section "Evaluation of energy transition policies" of the lle-de-Sein (part 4.2).

4.3.5 Contacts

Contacts for electricity
supply and
power grid management

* Producer of electricity:
EDF (Electricité De France)
Website: https://www.edf.fr/contacts/institutionnels
Local phone:09 69 32 1515

* Electricity Distribution System Operator:
ENEDIS
Website: https://www.enedis.fr/enedis-en-bretagne
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Local phone: 09 72 67 50 29
(Frédéric Mescoff, head of the Operations Division Maintenance of the means of
Production on the Ponant islands and Eric Laurent, ENEDIS territorial director.)

* Town hall of ile de Moléne

Competent local Phone number: + 33 02 98 07 39 0
authorities Email: mairie.ile.molene@wanadoo.fr

Website: http://www.molene.fr

* Association Les fles du Ponant (AIP)
Website: https://www.iles-du-ponant.com/contact/

Contacts able to support
Phone number: +33 (0)2 97 56 52 57

the implementation
innovative energy solutions

. Emilie GAUTER (AIP Energy Officer)
by companies

Phone number: 02 97 56 52 57
Email: emilie@iles-du-ponant.com

* CEREMA:
https://www.cerema.fr/fr/activites/services/gisements-potentiels-impacts-energies-
marines-renouvelables
https://www.cerema.fr/fr/activites/services/mesures-houle-acquisition-analyse-
donnees

* Platform of meteoblue:
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled

Research institutes and * SHOM (tidal energy from tides):
other contacts able to https://maree.shom.fr/harbor
transmit elements to

characterise renewable * SHOM (tidal energy from current):

resources https://data.shom.fr/donnees

* MARC's model from IFREMER:
https://marc.ifremer.fr/resultats/vagues/modele_iroise

* PVGIS:
https://ec.europa.eu/jrc/en/pvgis

* Global Solar Atlas:
https://globalsolaratlas.info/map

Table 9 - Contacts for Moléne

4.4. Ushant Island - Tle d’Ouessant [France]

4.4.1 Island’s presentation
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Ushant Island, an island commune in the department of Finistére in Brittany, is located 20
kilometres west of the French coast and about ten kilometres from the neighbouring island of
Moléene. This island has a population of 854 inhabitants according to INSEE data in December 2019 and
a population density of 54.81 inhabitants/km?, with a notable increase in the summer period.

Not connected to the mainland by a submarine cable, Ushant Island is completely electrically
insulated. Its energy production is mainly based on oil-fired thermal power generation, the cost price
per kilowatt being between two and four times higher than on the mainland. The Ushant thermal
power plant is equipped with two 1,200 kVA and two 1,450 kVA generators, which represents a
production capacity of 5.3 MW. Nevertheless, these generators consume more than 1.8 million litres
of fuel oil per year. This French municipality also has photovoltaic (PV) panels, uses solar thermal
energy to produce hot water and is experimenting with the Sabella D10 tidal turbine, which develops
1 MW of power. In addition, there is a real desire on the part of the island to develop renewable energy
sources on its territory in order to decarbonise its electricity production and diversify its energy mix.
Indeed, it aims to reach 100% renewable energy in the coming years. Indeed, the island has a wide
range of renewable resources with wind, photovoltaic, solar thermal and marine energy.

4.4.2 Evaluation of electricity consumption

4.4.2.1 Electricity consumption on the island

The data below comes from the French government website which makes available local
energy data since article 179 of the energy transition law for green growth (LTECV) of 17 August 2015.

First, we find the evolution of electricity consumption on the Ushant island between 2011 and
2018.
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Figure 14 - Evolution of annual electricity consumption on the island of Ouessant (2011 - 2018)
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The island's consumption peaked in 2013 to reach 6691 MWh consumed over the year and
then gradually decreased until 2018 with a slight increase in 2015. These trends can be explained by
the evolution of the population on the island which follows the same trends according to INSEE data.

In addition, from the years 2015-2016, measures have been put in place to reduce the island's energy
consumption.

The following figure shows the evolution of electricity consumption on the island but highlights
seasonal trends by sweeping the period from January 2017 to August 2019.
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Figure 15 - Evolution of monthly electricity consumption on the island of Ouessant (January 2017 - August
2019)

Peaks in consumption are found in winter, between December and March, while the lowest
consumption occurs in summer between June and July and even until September for the year 2018.

Data concerning electricity consumption on a daily scale were not provided or found.
Nevertheless, the town hall of Ushant Island and the Association des lles du Ponant have been
contacted but these requests have not been followed up.

The following two figures show the power consumption according to the category of
consumers.

The first shows the evolution of this evolution according to the years, from 2011 to 2018.
Electricity consumption is mainly due to the residential sector. There is a peak in consumption in the
residential sector in 2013, which is in line with the figure showing the evolution of the island's total
electricity consumption as a function of the years. Nevertheless, in 2018, it can be observed that
electricity consumption in the residential sector has decreased, which can be explained by the
decrease in the number of inhabitants but also by the positive consequences of the policies carried out

by the island in terms of energy transition. It is also noted that in 2018 the electricity consumption of
the tertiary sector has increased significantly.
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Figure 16 - Annual electricity consumption by sector of activity on Ushant Island (2011-2018)

The second figure represents the proportion of each sector of activity in the island's electricity
consumption for the year 2018. Unsurprisingly, the residential sector accounts for the largest share of
electricity consumption, followed by the tertiary sector and then the industrial sector. It should also
be noted that despite the island's large size, agriculture does not contribute to the island's electricity
consumption.
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Figure 17 - Electricity consumption by sector of activity in 2018 on Ushant Island

4.4.2.2 Consumption patterns

The consumption pattern of Ushant Island is the same as that of lle-de-Sein in terms of the
measures taken concerning the least energy-efficient activities. This part is therefore developed at the
level of the fle-de-Sein in the corresponding section.
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4.4.3 Evaluation of and

distribution means

electricity production, transport

4.4.3.1 Existing system

The following table shows the current power generation system on Ushant Island.

Ushant Island ) Energy Centralised . )
Photovoltaic Tidal turbines
Thermal Power Management storage
panels farm
Plant System (EMS) system
Lithium-ion
Sector / . Energy optimisation it _ I i
Diesel Solar coftware batteries (2 Tidal
power supply containers)
Producer EDF SDEF EDF-SEI - Sabella
Sports hall, multi-
Site Centre of the purpose hall, Centre of the South West of
town campsite and town Ushant Island
barracks
Date of Sabella D10
L. 2005 From 2017 2017 2017 .
commissioning in 2018
Connecting At least 1 MW and
. 5300 kW - 1MW
power / Capacity 50 kWc 500 kW

Table 10 - Existing electrical systems for Ushant island

For the moment, the island's thermal power plant accounts for the largest share of electricity

production but consumes 1,890,000 litres of fuel oil per year.

In addition, a project to combine wind, hydro and solar energy is under way with a coupling to
a storage system. Indeed, the energy produced will come from two tidal turbines developed by the
Quimper company Sabella, a 900 kW wind turbine which will make it possible to smooth out
consumption peaks, and an innovative photovoltaic solar mix, developed by Akuo Energy, which will
provide 500 kW to supply the additional energy needed during the summer period. The project should
then give rise to France's first commercial tidal turbine farm. The project's storage capacity will be 2
MWh. In addition, the 67 m high wind turbine would be installed at the site of the previous one, or at
Penn ar Roc'h, the choice will depend on landscape, acoustic and radar studies. However, this
installation should be simplified by the Elan bill for small territories such as islands. This initiative,
worth a total of 25 million euros, is supported by the Brittany region and the ADEME (French
Environment and Energy Management Agency) Future Investment Programme.

4.4.3.2 Evaluation of the market for innovative technologies
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As explained in Johan Daelman's preliminary study, characterizing the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a brief
introduction to the different types of information needed to characterize renewable resources, the
objective is now simply to identify the institutes able to provide this kind of data for different
renewable resources with a strong interest in MRE. Where some information is provided by the
institutes or other documentation, it will be presented to illustrate the summary table.

In addition, the research carried out in the framework of this study has made it possible to
access a lot of information related to this part via studies already carried out, websites, scientific
articles, etc. The results gathered and deemed relevant will also be presented to give the reader a
more precise idea of the renewable energy potential of this NIA. The figures from the different
institutes will be presented in the appendix for a better readability of the report.

The following summary table presents the institutes able to provide characterisation data on
the energy potential for each of the associated resources for Ushant Island.

Resource Type Institutes able to deliver resource characterization data

For France (and Europe to some extent), the tide directory of the French Navy's
hydrographic and oceanographic service (SHOM - Service Hydrographique et
Océanographique de la Marine) serves as a reference for a wide choice of ports.

Tidal Energy from
Tides

The data portals of SHOM and the French Research Institute for Exploitation of
the Sea (IFREMER - Institut frangais de recherche pour I'exploitation de la mer)
have data on the intensity of surface and deep currents.

Tidal Energy from
Currents

IFREMER's MARC model is a good tool for obtaining a directional spectrum of the
swell. In addition, CEREMA offers a service for the installation and operation of a
wave measuring station.

Wave Energy from
Waves

Osmotic energy

The thermal The SHOM and IFREMER data portals are also to be queried first.

energy of the seas

The Centre d'études et d'expertise sur les risques, I'environnement, la mobilité et
I'aménagement (CEREMA) offers a service for assessing the potential deposits

and impacts of marine renewable energies.
Wind energy
The meteoblue platform shares local meteorological data for the whole world

with a resolution of 30 km. In particular, wind roses are offered. For greater
accuracy, they offer high-resolution simulations with hourly data.
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The EU Joint Research Centre's solar modelling software, PVGIS, estimates the
energy production potential that can be realised by photovoltaic solar technology
Solar energy on the basis of average solar irradiation for a given geographical location.

The Global Solar Atlas also provides quick and easy access to data on solar
resources around the world.

Table 11 - Presentation of the institutes providing renewable resource data for Ushant island

4.4.4 Evaluation of energy transition policies

As the islands of Sein, Moléne and Ushant have the same energy transition policies, this part is
described in the section "Evaluation of energy transition policies" of the lle-de-Sein (part 4.2).

4.4.5 Contacts

* Producer of electricity:
EDF (Electricité De France)
Website: https://www.edf.fr/contacts/institutionnels
Local phone:09 69 32 1515

* Electricity Distribution System Operator:
ENEDIS
Website: https://www.enedis.fr/enedis-en-bretagne
Local phone: 09 72 67 50 29
(Frédéric Mescoff, head of the Operations Division Maintenance of the means of

Contacts for electricity
supply and
power grid management

Production on the Ponant islands and Eric Laurent, ENEDIS territorial director.)

*Electricity carrier:
RTE (Réseau de Transport d'Electricité)
Website: https://www.rte-france.com/fr
Phone: +33 2 98 66 60 00

*SDEF
Gwendal Vonk (Energy Policy Officer)
Mail: gwendal.vonk@sdef.fr
Phone: 06 62 75 18 04

* Town hall of ile d'Ouessant
Phone number: + 33 02 98 48 80 06
Email: mairie.eusa@wanadoo.fr

Competent local i
Websites:

authorities http://www.mairie-ouessant.fr
http://www.ouessant.fr/
Mayor: Denis PALLUEL
Contacts able to support * Association Les fles du Ponant (AIP)
the implementation Website: https://www.iles-du-ponant.com/contact/
Y @

~ BRETAGNE =7 ‘. @MER N ETrrn  PLYMOUTH marin
BBHE® Y W wemy @ EXETER VR L) marne

5 dénergie BREST-IROISE Universityof East Analia

39



innovative energy solutions
by companies

Phone number: +33 (0)2 97 56 52 57

Emilie GAUTER (AIP Energy Officer)
Phone number: 02 97 56 52 57
Email: emilie@iles-du-ponant.com

* SABELLA SAS
Website: https://www.sabella.bzh/fr
Phone number: 02 98 10 12 35
Email: contact@sabella.bzh

Research institutes and
other contacts able to
transmit elements to

characterise renewable

resources

* CEREMA:
https://www.cerema.fr/fr/activites/services/gisements-potentiels-impacts-energies-
marines-renouvelables
https://www.cerema.fr/fr/activites/services/mesures-houle-acquisition-analyse-
donnees

* Platform of meteoblue:
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled

* SHOM (tidal energy from tides):
https://maree.shom.fr/harbor

* SHOM (tidal energy from current):
https://data.shom.fr/donnees

* MARC's model from IFREMER:
https://marc.ifremer.fr/resultats/vagues/modele_iroise

* PVGIS:
https://ec.europa.eu/jrc/en/pvgis

* Global Solar Atlas:
https://globalsolaratlas.info/map

Table 12 - Contacts for Ushant Island

4.5. Islands of Chausey - Grande ile, Archipel des

Chausey

[France]

4.5.1 Island’s presentation

Grande le is in the English Channel, opposite Granville (17 kilometres) in Normandy. This island
is inhabited by 30 inhabitants all year round, with a density of 10 inhabitants/km? and welcomes
200,000 people during the summer season. This French island is attached to the Normandy region.

There is no submarine

cable connection with the mainland, so the island is completely

electrically insulated. To supply itself with electricity, the island relies on four fuel-powered generators,
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and therefore must import 180,000 litres of fuel per year. The consumption on the island is 532MWh
per year. This French commune has chosen to change its electricity production to turn to renewable
energy. Indeed, this island, belonging to the Natura 2000 network, has set itself the objective of being
100% renewable by 2030, and this by installing solar panels on the island or by using fuel cells.

4.5.2 Evaluation of electricity consumption
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Figure 18 - Load curve 2014
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As can be seen from these load curves, periods of high tide are periods during which the
island of Grande Tle experiences a huge peak in electricity consumption. This can be explained by the
fact that during these periods the island has a great need for current.

It is also noticeable that during the summer period, from the beginning of April to the end of
September, consumption fluctuates enormously, due to the fact that the daily needs of vacationers
are very important during the day and decrease sharply at night, resulting in significant daily variations.

4.5.2.1 Electricity consumption on the island

There are no industrial or agricultural activities on the Chausey Islands, so all the energy
consumed is attributed to the residential sector.

4.5.2.2 Consumption patterns

Consumption on the Chausey Islands is possible thanks to the generators on the east island,
which provide a good supply of electricity for all the infrastructures.

However, in order to limit their use and reduce consumption on these highly polluting sources
of electricity, the inhabitants have been equipped with low-energy light bulbs and water-saving
devices. The installation of linky meters also makes it possible to monitor consumption and adapt
electricity demand.

4.5.3 Evaluation of electricity production, transport and
distribution means

4.5.3.1 Existing system

The following table presents the current power generation system on Grande Tle.

Fuel generator Solar power (in construction)
Energy source Fuel Solar power
Produceur EDF-SEI EDF-SEI
Site Grande ile Grande ile
Date of commissioning <=2011 From now to 2030
Connecting power(kW) / Capacity 60,7 kW 54 kW

Table 13 - Summary table of the Chausey Islands power supply system
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Figure 20 - Ecological impact of fuel oil use on Chausey

The pattern of electricity production on the Chausey Islands consists of production solely by
generators (4). This type of system is extremely expensive and polluting and requires several equally
expensive and polluting implementation stages (extraction of fuel oil, transport, storage). Moreover,
the Chausey Islands cannot be equipped with onshore wind turbines as they are considered a
protected site that cannot accommodate these installations.

4.5.3.2 Evaluation of the market for innovative technologies

As explained in Johan Daelman's preliminary study, characterizing the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a
brief introduction to the different types of information needed to characterize renewable resources,
the objective is now simply to identify the institutes able to provide this kind of data for different
renewable resources with a strong interest in MRE. Where some information is provided by the
institutes or other documentation, it will be presented to illustrate the summary table.

In addition, the research carried out in the framework of this study has made it possible to access a
lot of information related to this part via studies already carried out, websites, scientific articles, etc.
The results gathered and deemed relevant will also be presented to give the reader a more precise
idea of the renewable energy potential of this NZI.

The following summary table presents the institutes able to provide characterization data of the
energy potential for each of the associated resources.

Institutes able to deliver
Type of resource
resource characterization data

For France (and Europe to some extent), the
tide directory of the French Navy's hydrographic
and oceanographic service (SHOM) serves as a
reference for a wide choice of ports.

Tidal Energy from Tides

The data portals of SHOM and the French
Research Institute for Exploitation of the Sea
Tidal Energy from Currents (IFREMER) are to be queried as a priority. They
have data on the intensity of surface and deep-

sea currents.
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IFREMER's MARC model is a good tool for
obtaining a directional spectrum of the swell. In
Wave Energy from Waves addition, CEREMA offers a service for the
installation and operation of a wave measuring

station.

The Centre d'études et d'expertise sur les
risques, I'environnement, la mobilité et
I'aménagement (CEREMA) offers a service for
assessing the deposits, potential and impacts of
marine renewable energies.

Wind energy

The meteoblue platform shares local
meteorological data for the whole world with a
resolution of 30 km. Wind roses are offered. For

greater accuracy, they offer high-resolution
simulations with data for every hour.

Table 14 - Presentation of the institutes providing renewable resource data for Chausey

4.5.4 Evaluation of energy transition policies

4.5.4.1 Identification of local actors

Local Area Network
Operators

Governmental authorities
in charge of electricity and
energy transition

MRE Support
Institutes

Independent
administrative

authorities

Ministry of Ecological and

France Energies Marines
Solidarity Transition

(FEM)

Electricity of France
(EDF)

>

Directorate General for
Energy and Climate
(DGEC)

Energy Regulatory Brittany Atlantic Sea Pole

Electricity Transmission
Commission (CRE)

Network (RTE)

Agency for the
Environment and Energy

Distribution network
Management (ADEME)

manager (Enedis)

——

Figure 21 - Local actors of the island of Chausey
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4.5.4.2 Identification of existing programs and current energy
transition policies

Due to the current climate emergency, Grande ile, located in the Chausey archipelago,
wishes to implement measures and facilities to reduce its carbon dioxide emissions and to achieve a
clean energy dependency.

In collaboration with the Syndicat des Energies de la Manche, the island wishes to reach its
2030 goal by developing its exploitable solar farm and hydrogen generator to compensate for days
with little sunshine. This transition will make the use of the 4 diesel generators obsolete in the
future.

This project is supported by several institutional actors, ranging from the SDEM50 to the
Directorate General for Energy and Climate (DGEC).

For the moment, the time has come to raise awareness of the energy transition among its
inhabitants. This involves information meetings, forums and the distribution of low-energy light
bulbs.

This "smooth" start to the transition also involves renovating and improving the island's
buildings to reduce energy consumption

4.5.4.3 Assessment of the relevance of ongoing programs and
projects

The project to become 100% clean in terms of energy production has been launched since at
least 2018 and proposes to make the island eco-productive to the order of 50% by 2023.

To date and to our knowledge, there is no quantitative data on the green energy production on the
island.

4.5.5 Contacts

Contacts for * Electricity generator:
electricity L,
EDF (Electricité De France)
supply and
. Website: https://www.edf.fr/contacts/institutionnels
power grid
management Local number: 09 69 32 15 15
* Granville town hall
Website: https://www.ville-granville.fr
Local
. Phone: 02 33 91 30 00
authorities
Mail: mairie@Uville-granville.fr
Mayor: Gilles Ménard
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https://www.edf.fr/contacts/institutionnels
https://www.ville-granville.fr/
mailto:mairie@ville-granville.fr

Contacts able

to support * SDEM 50
the
implementati (smart energy network project leader)
on Website: https://www.sdem50.fr
innovative Mail: sdem@sdem50.fr
energy
solutions by Phone: 02 33 77 77 18 95
companies
*SHOM :
Research https://data.shom.fr
institutes and
other * Meteoblue :
contacts able https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant fr
to transmit ance 6618260
elements to
characterize *The National Wind Speed (NOABL) :
renewable http://www.renew-reuse-recycle.com/noabl.pl?n=503
resources

* Global Solar Atlas:
https://globalsolaratlas.info/map

* Copernicus Climate Data Store:
https://cds.climate.copernicus.eu/cdsapp#!/home

Table 15 - Contacts for Chausey

4.6 Sark Island - Tle de Sercq, fles Anglo-Normandes
[England]

4.6.1 Island’s presentation

The island of Sark, the last seigniory in Europe, is located off the coasts of Guernsey (10
kilometres) and Jersey (20 kilometres), north-west of Jersey and 40 kilometres from the French
coast. The island has a population of 600 inhabitants and a population density of 100 inhabitants/km?,
with a notable increase in the summer period. The island has its own parliament and is under the dome
of the United Kingdom.

Not connected by an underwater cable to the continent, it has four diesel generators

producing a total power of 2MW. According to our resources, the island does not have any renewable

solutions such as wind or photovoltaic power for the overall production of electricity. Having suffered

a power distribution crisis in recent years, it wishes to turn to renewable energy production systems

in order to reduce its production costs.
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https://www.sdem50.fr/
mailto:sdem@sdem50.fr
https://data.shom.fr/
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
http://www.renew-reuse-recycle.com/noabl.pl?n=503
http://www.renew-reuse-recycle.com/noabl.pl?n=503
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map
https://cds.climate.copernicus.eu/cdsapp#!/home

4.6.2 Evaluation of electricity consumption

4.6.2.1 Electricity consumption on the island

Annual Consumption Profile
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"""""" Sarl Island Consumption Profile
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Figure 22 - Annual consumption UK/Sark 2019
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Figure 23 - Daily consumption SARK

We can see on these two graphs that the consumption on Sark Island is as follows:
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e Over a year, electricity consumption is higher (by a factor of about 30%) in winter (from
the end of October to March) than in summer. This is due to the need for electric heating
and the use of a stronger current during this period. Consumption is like that of the country
but is lower overall.

e On average over a day we have a classic consumption profile with an off-peak system
between 1lam and 7am and a higher consumption during the rest of the day. As explained
above, the winter consumption profile is much higher in value than in summer.

4.6.2.2 Consumption by consumer category and geographic
area

As the island is sparsely populated and motor vehicles are prohibited, there are no
industrial or agricultural activities on the island. The island's economy is based on tourism.

Thus, the entire electricity consumption can be distributed among all the inhabitants,

thus constituting a total residential pole.

Sectorized consumption in Sark

© Residential buildings

Figure 24 - Consumption by sector in Sark

4.6.2.3 Consumption patterns

Here we will present the consumption pattern of Sark Island. There is no programme on the
island that provides direct assistance to the population to consume less and reduce their emissions, in
the sense that we have found no evidence of a programme to provide LED lighting to the inhabitants
or assistance in the renovation of installations.

The banning of motorized vehicles on the island helps to reduce the overall consumption
impact, however, all the island's electricity is produced thanks to these 4 fuel oil generators.
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The distribution of this produced energy is possible thanks to electrical cables connecting the
power plant to the terminals and electrical boxes.

4.6.3 Evaluation of electricity production, transport and
distribution means

4.6.3.1 Existing system

The following table shows the current electricity generation system on Sark Island.

4 fuel generators
720. KVA Perkins 600. KVA Perkins 375 KVA Cummins
engine/Stamford engine/Stamford )
engine/Stamford
alternator alternator alternator KTA19G2
3012/cvi2 30102/CVv12 TAG1A
sets x2
TAG3A set x1 set x1
Energy source Fuel Fuel Fuel
Producer Sark electricity Sark electricity Sark electricity
Site Sark Sark Sark
Date of commissioning Between 1990 and 2008
C i kw
onnecting po.wer (kw) / 183
Capacity

+ 2x600 KVA transformers

Table 16 - Current electricity generation system on Sark Island

The existing system of electricity production on Sark Island is entirely provided by the
production of Sark electricity using 4 fuel oil generators. This production provides 230V at 50Hz to all
households on the island.

4.6.3.2 Evaluation of the market for innovative technologies

As explained in Johan Daelman's preliminary study, characterizing the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a
brief introduction to the different types of information needed to characterize renewable resources,
the objective is now simply to identify the institutes able to provide this kind of data for different
renewable resources with a strong interest in MRE. Where some information is provided by the
institutes or other documentation, it will be presented to illustrate the summary table.

In addition, the research carried out in the framework of this study has made it possible to
access a lot of information related to this part via studies already carried out, websites, scientific
articles, etc. The results gathered and deemed relevant will also be presented to give the reader a
more precise idea of the renewable energy potential of this NZI.
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The following summary table presents the institutes able to provide characterization data of
the energy potential for each of the associated resources.

Type of resource

Institutes able to deliver

resource characterization data

Tidal Energy from Tides

For France (and Europe to some extent), the
tide directory of the French Navy's hydrographic
and oceanographic service (SHOM) serves as a
reference for a wide choice of ports.

Tidal Energy from Currents

The data portals of SHOM and the French
Research Institute for Exploitation of the Sea
(IFREMER) are to be queried as a priority. They
have data on the intensity of surface and deep-
sea currents.

Wave Energy from Waves

IFREMER's MARC model is a good tool for
obtaining a directional spectrum of the swell. In
addition, CEREMA offers a service for the
installation and operation of a wave measuring
station.

Wind energy

The Centre d'études et d'expertise sur les
risques, I'environnement, la mobilité et
I'aménagement (CEREMA) offers a service for
assessing the deposits, potential and impacts of
marine renewable energies.

The meteoblue platform shares local
meteorological data for the whole world with a
resolution of 30 km. Wind roses are offered. For

greater accuracy, they offer high-resolution
simulations with data for every hour.

Table 17 - Presentation of the institutes providing renewable resource data for Sark island

4.6.4 Evaluation of energy transition policies

4.6.4.1 Identification of local actors
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Independent
administrative

Local Area Network
Operators

Governmental authorities
in charge of electricity and

MRE Support

authorities Institutes

energy transition

Office for Gas
and Electricity Markets (O
FGEM)

European Marine Energy
Center (EMEC)

Department for Buisness,

Energy
and Industrial Strategy

Regulatory Policy Commi

Guernsey Renewable Ene
ttee (RPC)

rgie Team (GRET) Sark Electricity

Committee on Climate Ch
ange (CCC)

Marine Renewable
Energy Group (WREG)

—

Figure 25 - Local actors of Sark

——

4.6.4.2 Identification of existing programs and current energy
transition policies

The island of Sark, located opposite Guernsey, is aiming to become energy independent and
renewable in the very near future, due to the major costs of importing and using fuel oil for its
energy production, making Sark's electricity one of the most expensive in the UK. In addition to this,
the company is keen to use a green energy source to reduce its carbon footprint.

In order to achieve this type of objective, Guernsey and Sark set up GRET to develop and
implement policies and strategies for the development and implementation of eco-responsible
energy production solutions.

This body deals with and commissions feasibility studies of various possible scenarios to
enable the implementation of this type of green production on the islands in question, such as Sark.
All types of solutions are being studied, from photovoltaic to tidal power and wave energy.

The island therefore has all the tools it needs to implement a well thought out and precise
programme to provide it with an eco-responsible energy production solution.

4.6.4.3 Assessment of the relevance of ongoing programs and
projects

The work upstream of the realization of an eco-responsible project has been almost
completely completed. It is mainly accessible online, and the organization is waiting for a concrete
and defined project to allow the launch of the major transition of the island of Sark.
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4.6.5 Contacts

Contacts for
electricity

* Electricity generator:

Sark electricity

supply and
) Website: http://www.sarkelectricity.com
power grid
management Local number: +44 1481 832053
Competent *Sark Tourism Office The Avenue
local Email : office@sark.co.uk
authorities

Tel : +44 (0) 1481 832345

Contacts able

institutes and
other contacts
able to
transmit
elements to
characterize
renewable
resources

to support the
implementati * Guernesey Renewable Energy Team
on Web site: http://www.guernseyrenewableenergy.com
innovative . Téléphone: 01481 234567
energy Mail: enquiries@guernseyrenewableenergy.com
solutions by
companies
Research * Meteoblue :

https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant franc

e 6618260

*The National Wind Speed (NOABL) :
http://www.renew-reuse-recycle.com/noabl.pl?n=503

* Global Solar Atlas:
https://globalsolaratlas.info/map

* Copernicus Climate Data Store:
https://cds.climate.copernicus.eu/cdsapp#!/home

Table 18 - Contacts for Sark

4.7 Alderney island - Tle de Aurigny, les Anglo-

Normandes [England]

4.7.1 Island’s presentation
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http://www.sarkelectricity.com/
mailto:office@sark.co.uk
https://euc-word-edit.officeapps.live.com/we/*%20Guernesey%20Renewable%20Energy%20Team%0aSite%20web:%20http:/www.guernseyrenewableenergy.com%0aT%C3%A9l%C3%A9phone:%2001481%20234567%0aMail:%20enquiries@guernseyrenewableenergy.com
https://euc-word-edit.officeapps.live.com/we/*%20Guernesey%20Renewable%20Energy%20Team%0aSite%20web:%20http:/www.guernseyrenewableenergy.com%0aT%C3%A9l%C3%A9phone:%2001481%20234567%0aMail:%20enquiries@guernseyrenewableenergy.com
https://euc-word-edit.officeapps.live.com/we/*%20Guernesey%20Renewable%20Energy%20Team%0aSite%20web:%20http:/www.guernseyrenewableenergy.com%0aT%C3%A9l%C3%A9phone:%2001481%20234567%0aMail:%20enquiries@guernseyrenewableenergy.com
https://euc-word-edit.officeapps.live.com/we/*%20Guernesey%20Renewable%20Energy%20Team%0aSite%20web:%20http:/www.guernseyrenewableenergy.com%0aT%C3%A9l%C3%A9phone:%2001481%20234567%0aMail:%20enquiries@guernseyrenewableenergy.com
https://euc-word-edit.officeapps.live.com/we/*%20Guernesey%20Renewable%20Energy%20Team%0aSite%20web:%20http:/www.guernseyrenewableenergy.com%0aT%C3%A9l%C3%A9phone:%2001481%20234567%0aMail:%20enquiries@guernseyrenewableenergy.com
https://euc-word-edit.officeapps.live.com/we/*%20Guernesey%20Renewable%20Energy%20Team%0aSite%20web:%20http:/www.guernseyrenewableenergy.com%0aT%C3%A9l%C3%A9phone:%2001481%20234567%0aMail:%20enquiries@guernseyrenewableenergy.com
mailto:enquiries@guernseyrenewableenergy.com
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
https://www.meteoblue.com/fr/meteo/historyclimate/climatemodelled/ouessant_france_6618260
http://www.renew-reuse-recycle.com/noabl.pl?n=503
http://www.renew-reuse-recycle.com/noabl.pl?n=503
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map
https://cds.climate.copernicus.eu/cdsapp#!/home
https://cds.climate.copernicus.eu/cdsapp#!/home

The island of Alderney is located 15 kilometres off the Normandy Point in the English Channel.
It has a population of 2020 inhabitants and a relatively high density of 259 inhabitants/km?2.

The island is currently electrically isolated from the mainland, with all its electricity
consumption being generated by 8.4 MW diesel generators. The FAB project for a submarine cable
across the English Channel from Normandy to England, due to start in 2021, is due to pass through the
island but is highly controversial among the local population.

The island has a commission for renewable energy and is geared towards power generation
from currents although no solution is yet in place.

4.7.2 Evaluation of electricity consumption

4.7.2.1 Electricity consumption on the island

After multiple attempts to contact the island’s local authorities, we did not receive any response. We
are not able to present consumption data for this island. Here is a list of the contacted organisations:

State of Alderney Mail : info@alderney.gov.gg

Alderney Electricity Ltd Mail : manager@alderney-elec.com

4.7.3 Evaluation of electricity production, transport and
distribution means
4.7.3.1 Existing system

The system providing electricity on Alderney is composed of 8 diesel generators with a capacity
of 8,4MW. These generators are modern as the State of Alderney financed a plant renovation plan in
2017.

4.7.3.2 Evaluation of the market for innovative technologies

The potential for MRE in Alderney's waters is immense as evidenced by the map of the island's
surface currents below and the map of deep currents below (source: SHOM).
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The Race is known for its high power currents ideal for MRE.

As explained in Johan Daelman's preliminary study, characterizing the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a
brief introduction to the different types of information needed to characterize renewable resources,
the objective is now simply to identify the institutes able to provide this kind of data for different
renewable resources with a strong interest in MRE. Where some information is provided by the
institutes or other documentation, it will be presented to illustrate the summary table.

In addition, the research carried out in the framework of this study has made it possible to
access a lot of information related to this part via studies already carried out, websites, scientific
articles, etc. The results gathered and deemed relevant will also be presented to give the reader a
more precise idea of the renewable energy potential of this NZI.

The following summary table presents the institutes able to provide characterization data of
the energy potential for each of the associated resources.

Institutes able to deliver

Type of resource
resource characterization data

For France (and Europe to some extent), the
tide directory of the French Navy's hydrographic
and oceanographic service (SHOM) serves as a
reference for a wide choice of ports.

Tidal Energy from Tides

The data portals of SHOM and the French
Research Institute for Exploitation of the Sea
Tidal Energy from Currents (IFREMER) are to be queried as a priority. They
have data on the intensity of surface and deep-

sea currents.

IFREMER's MARC model is a good tool for
obtaining a directional spectrum of the swell. In
Wave Energy from Waves addition, CEREMA offers a service for the
installation and operation of a wave measuring

station.

The Centre d'études et d'expertise sur les
risques, I'environnement, la mobilité et
I'aménagement (CEREMA) offers a service for
assessing the deposits, potential and impacts of

. marine renewable energies.
Wind energy

The meteoblue platform shares local
meteorological data for the whole world with a
resolution of 30 km. Wind roses are offered. For

greater accuracy, they offer high-resolution
simulations with data for every hour.

Table 19 - Presentation of the institutes providing renewable resource data for Alderney island
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4.7.4 Evaluation of energy transition policies

4.7.4.1 I|dentification of local actors

Local Area Network
Operator

Independent MRE support
administrative institutes

Governmental
authorities in

charge of electricity authorities

and energy
transition

Departement of business,

Energy and Industrial European Marine Energy

Starte, Center (EMEC)
Office of Gas and . o

L Regulatory Policy Alderney Commission for -
Electricity Markets Committee (RPC) Renewable Energy (ACRE) Alderney Eletrcicity Ltd

(OFGEM)

o

Marine Renewable
Energy Group

W A WA W

Figure 27 - Local actors of Alderney

Committee on Climate
Change (CCC)

4.7.4.2 Identification of existing programmes and current
energy transition policies

The FAB project is to build an electrical interconnector underwater and underground between
France and Great Britain via the island of Alderney.

This project, which allows a maximum transmission of 1400MW (1MW is 1000kW), will help to
meet the need for increasing the capacity of energy trade between the two countries and thus
contribute to the energy transition in Europe. The project is also designed to provide a route to market
for marine renewable energy planned to be constructed in the seas around Alderney.

The project is scheduled to commence construction from 2021. This project is being jointly developed
by RTE and FAB Link Limited.
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Figure 28 - Overview of the FAB Project

A joint venture between Open Hydro and Alderney Renewable Energy (ARE) is also tasked with
the project of building a marine turbine farm in Alderney waters. This farm will be composed of 150
turbines of 2 MW each, producing enough electricity for over 150,000 homes.
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Open Hydro and ARE have been working in close collaboration for years. In 2008, ARE
negotiated a deal with Alderney authorities granting it access to 50% of its territorial waters for
renewable energy generation for 65 years. Open Hydro will provide the marine turbines built in
Cherbourg.

4.7.4.3 Assessment of the relevance of ongoing programmes
and projects

The FAB project is an immense opportunity for the ICE project. It is proof of Alderney’s
willingness to develop renewable solution for electricity generation. Although the deal between ARE
and Alderney condemns 50% of its waters, a large portion stays open to business for other companies.

4.7.5 Contacts

* Electricity producer and distributor:

Alderney Electricity Ltd

Contacts for electricity supply and power grid
Y supply P g Web site: https://alderney-elec.com

management
Numero: 01481 822715
Mail: manager@alderney-elec.com
* State of Alderney
Phone: +44(0)1481 822811
Local authorities Mail : info@alderney.gov.gg

Web site: http://www.alderney.gov.gg

* Alderney commision for renewable energy
Mail: https://www.acre.gov.gg

Contacts able to support the implementation
Phone: +44(0)1481 822357

Mail : info@acre.gg

innovative energy solutions by companies

Table 20 - Contacts for Alderney

4.8 Isles of Scilly - Tle de Scilly [England]

4.8.1 Island’s presentation
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The Isles of Scilly are a very isolated archipelago, located 45 kilometres off the Lizard Peninsula
in Cornwall. 2280 people live on the 5 main islands for a density of 149 inhabitants/km?.

A single submarine cable connects the islands to England but the 7 diesel generators, which
supplied the islands until 1989, have been kept as 500kVA backup generators. The Smart Islands
project led by the islands aims to achieve electricity production from 40% renewable energy by 2025.

4.8.2 Evaluation of electricity consumption

4.8.2.1 Electricity consumption on the island

Trends in electricity consumption on the island have been communicated to us by the Council
of the Isles of Scilly. However, no figures have been transmitted. The following data and curves are
taken from a 2016 report produced by Hitachi Europe Ltd for the Isles of Scilly Council detailing the
Smart Islands project.

Firstly, the seasonal evolution of electricity consumption shows a peak in annual consumption
in April. The maximum consumption can reach 4.5MW but this is only the case for a few hours per
year. The average demand is about 2MW.

The next curve shows the evolution of consumption for one day.
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Figure 29 - Electricity consumption during one day for the isles of Scilly

In its report, Hitachi Europe Ltd. calculated the average daily consumption for each month
from June 2011 to May 2014. They showed a monthly average consumption of 1588MWh with
consumption peaks on April days. It has been estimated that the total consumption per year is
18500MWh.
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Figure 30 - Average monthly consumption for the isles of Scilly

4.8.2.2 Consumption patterns

The population of the Isles of Scilly is seasonal due to the importance of tourism on the island.
The population can therefore be 6000 people in summer, against 2200 in winter. Most of the resident
population lives on the main island of St Mary.

Consommation électrique par secteur d'activité
en 2016 sur les fles de Scilly

Résidentiel = Autre

59%

Figure 31 - Electricity demand for the isles of Scilly

According to the island's distribution system operator, Western Power Distribution, there are
1678 customers on the system. Of these, 989 are residential, leaving 689 industrial, commercial and
public buildings. The share of industry is small (exact figures not given) and concentrated around
Porthmellon on the main island.

H

BRETAGNE
DEVELOPPEMENT @ SDEF “:

INNOVATION (Z s )

BRETAGNE ATLANTIQUE

W O ik e B\ maee
nper- ouaille ‘Wniversity of East Analia

58



4.8.3 Evaluation of electricity production, transport and
distribution means

4.8.3.1 Existing system

The Isles of Scilly are supplied with electricity via a 33kV submarine cable running from
Cornwall to the main substation at St Mary's. The cable runs from Cornwall to the main substation at
St Mary's. The cable is a 33kV submarine cable. From there, electricity is distributed to the four 11 kV
cables which then supply the islands.

The submarine cable dates from 1989 and is therefore 31 years old this year. It is a single cable
and has been reliable in the past. It should be noted that the grid in Cornwall is particularly busy and
no electricity can be sent from the islands to England.

The old power generation station which supplied the islands before 1989 is still used as a back-
up generator in the event of a failure of the submarine cable. The station consists of 7 diesel generators
in good working order despite their age (they date from the 1960s, 70s and 80s). We know that they
do not operate more than 200 hours per year, but they are not obliged to comply with environmental
standards on particle emissions. The generators are used between 25 and 30 times a year during the
peak half hours (Triads). It should be noted that in case of prolonged cable failure, further maintenance
of the station will be required and environmental standards will have to be respected. This station is
owned by Western Power Distribution and any modernization is their responsibility.

4.8.3.2 Evaluation of the market for innovative technologies

Here is a map, from the SHOM, of the maximum speeds of the surface currents around the
Isles of Scilly for an average spring tide.
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Figure 32 - Map of the currents in Scilly waters
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Below is a map of the currents in the South West of England.

Figure 33 - Map of the currents in the South-West of England

We can see that the Isles of Scilly are not surrounded by strong currents as is the case in the English
Channel for example. However, the technology could work in some places.

The Hitachi Europe Ltd report identified some areas of interest for the development of tidal turbines
from a currents point of view but which in practice prove to be too shallow for some.

However, according to the report, the islands have a large wave resource. A development of wave
solutions would therefore be preferable for these islands.

As explained in Johan Daelman's preliminary study, characterizing the Marine Renewable
Energy (MRE) resource is an expert work generally attributed to research institutes. Having had a
brief introduction to the different types of information needed to characterize renewable resources,
the