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What is TIGER?
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The Tides

There is a low tide
twice a day

There is a high tide
twice a day

The difference in height
between the low tide and
high tide is called the
tidal range

Credit: Power of the Ocean PowerPoint - Marine Energy Wales

TIDAL STREAM
R INDUSTRY
ENERGISER

WWWw.interregtiger.com

Low Tide

High Tide

HILCIICyYy

Channel
Manche

European Regional Development Fund

France ( ) England


https://interregtiger.com/

High Water

Natural inlet
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As the tide water
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Credit: Power of the Ocean PowerPoint - Marine Energy Wales
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Tidal Stream

Credit: Power of the Ocean PowerPoint - Marine Energy Wales
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Tidal Stream
Devices

Other concepts also exist
= " such as mid water column
devices and tidal Kites

Strong base to attach it
to the seabed

Credit: Power of the Ocean PowerPoint - Marine Energy Wales
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What is TIGER about?

Tidal Stream LCOE reduction .
Baseline

LCOE £/MWh (2012)

10MW Installed Initial Learning by Cost of capital 200MW Learning by Cost of capital
(current cost) gficcelerated doing and doing and

reductions innovation innovation

A rLearning by Doing & Innovation )

Initial Accelerated Cost of Capital

Reductions * Optimised processes & * Increase project debt
manufacturing

* Economies of Volume * Reduce equity risk
Real life operational & weather

*»  Economies of Scale
data

* Accelerated Learning
J/

Collaborative shared learning )

LCOE expressed in pre-tax real, 2012
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What is TIGER about?

iJal Stream LCOE reduction

TIGER Focus

LCOE £/MWh (2012)

10MW Installed Initial Learning by Cost of capital 200MW Learning by Cost of capital
(current cost)  accelerated doing and doing and
reductions innovation innovation

A rLearning by Doing & Innovation )

Initial Accelerated Cost of Capital

Reductions * Optimised processes & * Increase project debt
manufacturing

* Economies of Volume * Reduce equity risk
Real life operational & weather

*»  Economies of Scale
data

* Accelerated Learning
J

Collaborative shared learning )

LCOE expressed in pre-tax real, 2012
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How will TIGER do this

Underpinned with tidal Technology Developer collaboration & knowledge sharing

WP1 —Tidal energy site development and deployment

WP2 —sector and technology development

The learning by doing activities

& data collection WP3 —Cost reduction analysis
Systems, component & process

development & Innovation.

*- Paimpol Brehat Work together with supply This is where all the data and

«- Morbihan Gulf chain companies to innovate learnings are pulled together to
and improve and form supply form evidence case for policy

*- Raz Blanchard chain clusters with know how in | support to root the tidal stream

o- PTEC tidal stream industry in the EU.

- Ramsey Sound
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WP1 TIGER Development site - Morbihan Gulf
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WP1 TIGER Development site - Paimpol Brehat
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WP1 TIGER Development site - Ramsey Sound
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WP1 TIGER Development site - PTEC
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WP1 TIGER Development site - Raz Blanchard
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WP1 TIGER Development site - Raz Blanchard
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Orbital Marine Power
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UNIVERSITY OF LE HAVRE NORMANDY (ULHN)
Dr. H. Hafidi Alaoui, Dr. D. Leduc & Prof. M. El Ketani

others samples (coupons) and to
be bounded for new deployment.

Recovery of the first samples (coupons) and
deployment of the new ones to be performed in

Sept/Oct. 2021.
Taking into account weather window, divers and

boat availabllity...

Assessment of the recovered coupons to be
analysed soon afterwards.
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UNIVERSITY OF LE HAVRE NORMANDY (ULHN)
Dr. H. Hafidi Alaoui, Dr. D. Leduc & Prof. M. El Ketani

» Comparison of the ageing of non-recyclable thermoset composites and recyclamine-based recyclable
thermoplastic composites

Example of an ultrasonic method for determining bonding quality:
- o=

/7

(+) a=1 B=10°
() a=10" B=1

Interphases model (FEM, Comsol)
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UNIVERSITY OF LE HAVRE NORMANDY (ULHN)
Dr. M. Vah, Dr. A. Jamo & Prof. F. Marin

que to estimate the bedload
tted, under revision)

(used to estimate bed load transport in semi-empirical laws, based on the excess of shear stress)

Based on a series of tests performed in a flume with homogeneous sediments with sands in the range 320 and
2700 pm (fine sand to pebbles) .

Robustness of the technique is shown

Advantages: direct method, little human interference, very little fluctuation in the estimation
Comparison with visual methods and bedload extrapolation methods - _ .7 4 I —
Interpretation of the three thresholds exhibited in the 1B

correlation curve in terms of transport =T —— =

lat
—

Beginning of sporadic movement of grains
Continuous long distance motion
transport HILCIrey

(when decorrelation begins)
; Efdload
Channel o
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UNIVERSITY OF LE HAVRE NORMANDY (ULHN)
Dr. M. Vah, Dr. A. Jamo & Prof. F. Marin

progress)

-> Several bimodal mixtures with diameter ratios D1/D2 in the range 3 to 8 were tested - The proportion of the
two species was also varied (25-75, 50-50, 75-25)

-> The method is validated for bimodal mixtures. It can give the threshold of motion of the two populations of
grains composing the mixtures.

Measurements of bedload transport for 30 mn just above the sediment threshold for the bigger sediments (general
movement criterion)

-> For transport analysis, need to estimate the transport of the two sands
(under progress) to calculate hiding coefficients and compare to the literature

Search for a method that can be applied: not possible by sieving

(too little sediment transported) nor by laser granulometry

(too many sediments, fine sand to pebbles are used)

Use of a flatbed scanner (just bought and installed)

First tests with narrowly graded unimodal sieved sands to compare

with the sieving method
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UNIVERSITY OF LE HAVRE NORMANDY (ULHN)
Resource Assessment and modelling - WP 1.7.2
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of the Gulf of Morbihan, France.

Social perception and acceptance of Tidal Current Turbines (TCTs) Energy project: A case study 1 44\, (‘

Mouncef Sedrati'’, Méha Mrani Alaoui!, Christophe

1 Géosciences Océan UMR CNRS 6538 Université Bretagne Sud, 5600 Vannes — France

2 56 Energies, SEM 56 énergies, 27 rue de Luscanen- 56000 Vannes — France
“mouncef.sedrati@univ-ubs.fr

INTRODUCTION
The Gulf of Morbihan (GM) is an inland sea with an east-west length of about 20 km dotted with numerous
islands and islets. The GM only communicates with the Atiantic Ocean through a narrow gully one kilometer
wide. As a result, there are very strong tidal currents between Berder and Jument islands that can reach up
to4 m/s, making this site a potential one for tidal current energy development.
The GM is an ecologically sensitive site as it contains a dazen of bird species of world importance. It is also
the object of multiple uses with: 112 oyster farms, 60 fishermen on board and 150 on foot, 9 shipping
companies with 40 shuttles and an average of 700,000 passengers per year, 7,000 anchorages, 12 ports, 31
nautical clubs (including diving) and finally about 10,000 leisure fishermen. Al these activities are
represented by more than a hundred associations (environmental, civic, patrimonial, professional..) for a
population of 165,000 inhabitants per year spread over 20 municipalities and about 2 million tourists per
year, and all these are on a water body of about 11,500 hectares.

CONTEXCT AND PROCEDURE
This study aims at provi
empirical data for the e delteration
of Tidal Current Turbines (TCTs)
Energy development and its
perception and acceptance by the
GM residents and users.

Three main survey techniques
were selected to conduct this

by e-mail and on the Internet, and
the constitution of a corpus of
documents  (two  types  of
documents  accompanying the
questionnaire, a socio-professional
category sheet to fill in the
questionnaire and an information
sheet on the current study).

RESULTS
The average age of the surveyed population was 53 years with an age range from 15 to 97 years. The sample is
composed of 73,52% men and 26,48% women.

320 partipanks were sirveyed b fce-o-uce carihd
- 407 participants were questioned onlin e §

“The garticpants are frse o answer or not 3nd to withdraw at 3y time. The rumbers of esch anwered vary and thareors 1o be takie into coosideration.
For each question there re also some paricipants who A ot wish 10 communict theiranswer ("No answes”) due to 3¢k of information, disagreement ot for
confidecis ressoms

Q1. Mo wod you descive the qualiy o the marine sisonmart odiy?

 Apprehension of the TCTs project

Q3 Woukt you b n e of 4 il tarbin prcject i e GHZ

en

The general trend for the TCTs project in the GM is
rather positive with a total of 56% (n = 407). Around
34,9% of the population interviewed said they were
“favorable” to the project and 21% "very favorable",
‘whereas 30 % of the population is against the proje
{19,40% of individuals saying "very unfavorable" and
10,9 % saying “unfavorable").

7,30% of respondents said they were “indifferent"
and 6,50% preferred not to take any position as they
are lacking information at this stage.

Conflcts of use

04,00 you think the rtalstion o TCThcoud terere with crtainschtes?

Around 47,6% of the participants (N = 727) consider that
the marine emvironment is currently of a good quality, 36%
consider it to be of average quality. Urban planning,
agriculture and tourism  were considered by the
participants as the three main sources of deterioration of
the marine environment. From anather perspective, 74%

of the participants advocate a sustainable management of
the environment and could thus consider accepting a
limitation of human activities.

On the other hand, activities related to professional fishing
or shellfish farming are considered as less harmful. These
activities are also the least frequently classified, which
could reflect a tendency to consider them not harmful to
the environment or a tendency to avoid criticizing them.

ubs:

= @

The majority of people surveyed (63%, n = 457) think
that the installation of tidal turbines can interfere
with certain activities in the GM. Fishing, traffic
{commercial and pleasure boating) and diving are the
activities that, according to the participants, would be
the most impacted by the installation of TCTs.
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DISCUSSION AND CONCLUSION
In general, all surveyed participants expressed
acceptance for the concept of marine renewable
energy. The main reasons behind this were the hope
for reducing fossil-fuel dependence and tackling
climate changes. The main concerns identified were
conflicts in shared-use sea areas and the potential
adverse environmental effects of TCE project.
Some opposition movements’ began as soon as the
project was announced. Associations representing
civil society, economic actors of the territory, as well
as citizens, expressed their fears about the
installation of TCTs in the Gulf. Indeed, boaters’
associations are concerned about the impact on the
‘marine environment and the ecological balance of
the seabed and, to a less extent, navigation
disruption.
The illustration above presents the divmitv and
heterogeneity of the actors expressing ther
this survey and explaining the meaning ot
positioning. The latter are classified according to two.
axes: Participants who were for or against the
project and participants occupying intermediate
position "vigilance® as most of them do not reject
the project outright but express few caveats. Finally,
this survey made it possible to identify the user's
opinion in the Gulf and to have a first glimpse of the
fears and concerns about TCTs project. It is therefore
necessary to communicate about the technology;
‘meaning, reliability, productivity, risks and cost are
all elements that will fuel acceptability.
e
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UNIVERSITY OF CAEN NORMANDIE (UNICAEN)

Tidal resource modelling and turbines’ installation assessment (T1.7)

u'u' (m2.:s-2) Profondeur (m)
0.1 0.15 0.2 025 X - -40

(a) Time t+0s. (b) Time t+3s,

(c) Time t+6s. (d) Time t+9s.
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UNIVERSITY OF CAEN NORMANDIE (UNICAEN)

Tidal resource modelling and turbines’ installation assessment (T1.7)

Depth (m)
-35 - 25 21

0.02 004 006 0.08

(c) uw (m%s72) Average longitudinal velocity (m.s-1) Longitudinal velocity variance (m2.5-2)

3.0 35 4 45 00 005 01 015 02 025

— — —— —
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UNIVERSITY OF CAEN NORMANDIE (UNICAEN)

Tidal resource modelling and turbines’ installation assessment (T1.7)
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UNIVERSITY OF CAEN NORMANDIE (UNICAEN)

Tidal resource modelling and turbines’ installation assessment (T1.7)

= Extraction of turbulence characteristics at different locations

1000 2000

57.1 57.15 57.2 57.25
x (x10%) UTM30
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UNIVERSITY OF CAEN NORMANDIE (UNICAEN)

Tidal resource modelling and turbines’ installation assessment (T1.7)

2014 2016 2024 2026 2030

o

-10
2014 2016 2018 2024 2026 2028 2030 2032
Year
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UNIVERSITY OF CAEN NORMANDIE (UNICAEN)

Tidal resource modelling and turbines’ installation assessment (T1.7)

2014-06-15 2014-06-16
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UNIVERSITY OF CAEN NORMANDIE (UNICAEN)

Farm layout and optimisation (Performance assessment) (T3.2)
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Collaboration & knowledge sharing
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CO ntact Offshore Renewable Energy Catapult
Chi Gallos

Hayle Marine Renewables Business Park
North Quay

Hayle

Cornwall

TR27 4DD

Email: tigerproject@ore.catapult.org.uk
Th a n k YO u Website:  www.interregtiger.com
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