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Couplage Pérenne Plug & Play Eau Electricité pour

les iles et sites cotiers isolés
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Contribuer au développement de la
filiere Hydrogéne en Bretagne
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Container dessalement
Stockage

eau

Stockage H2 I} !
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Armoire

Systéme électrolyseur Systéme PAC-batteries

A développer

plug & Play

T Engeeh

Considéré comme existant Systéme batteries

Constituer un set de solutions permettant d’adresser de maniére
durable, holistique et « aisée » les problematiques Eau-Electricité a
partir des ressources marines et autres renouvelables

Electricité
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=M Etude de cas: Ile de Moléne

Hydrogéne et
pile & combustible
en Bretagne

ile de Moléne: Production d’énergie renouvelable, environ 10 000 MWh
- Population de 141 habitants par an pour un scénario 100 % renouvelables
+ Superficie de 75 hectares Paramétres de référence de Paramétre de référence éolienne:
+ Consommation annuelle estimée a3 4000 MWh panneaux solaires: * Puissance: 20kW
» Consommation annuelle eau potable produite par « Technologie : Silicium cristallin
osmose inverse: 8800 m? « Puissance PV créte installée : 1 kWc
* Rejet saumures correspondantes: 13800 m? « Perte du systéme : 14%

» prix PV par m2: 500 € m-?
= surface PV par kWc installé : 4.7 m-2

filiere Hydrogéne en Bretagne

Contribuer au développement de la

kwc?
100% ENR 100% ENR 40% ENR-60% GE |40% ENR-60%
GE
L4 .
Scénarios
50% PV - 50 % 90% PV - 10% 50% PV - 50 % éolien | 90% PV -10%
éolien éolien éolien
Nombres
d’éoliennes 39 8 16 3
Surface PV —m?
502 948 201 379
Puissance
électrolyseur - kW 174,9 254,2 69,5 106,9
Puissance de la
BRETAGN=® PAC- kW 39,3 39,9 38,4 42,1
DEVELOPPEMENT
INNOVATION -
Coit ENR en k€
1198,9 663 ,5 479,6 265,3
(Y
< Kg de H2 a stocker
Région 3900 7530 1560 3012 5
BRETAGNE




m Saint-Malo

= |UT Projet C3Poe

awater and Osmosis Brines Electrolysis: Electrodeposited Surface
Tailoring of 316L Stainless Steel for Electrolyzer
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. Volume of Brine Stage 2
Percentage of Brine = Total volume of solution x 100 Stage 1
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Each kg of hydrogen produced required at least 9 kg of ultra- Cam a3 e Ultra |

. pure water and 60 kWh of electricity. Thus, this kg of hydrogen \

‘ produced is accompanied by approximately 74 kg of brine at 60 > Qs 17w
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Measurement of the performance of an industrial
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scale alkaline electrolyzer prototype

CONTEXT

This  work  will demonstrate the
performances of an alkaline electrolyzer
prototype redlized and assembled to
match the characteristics of an industrial
electrolyser (5 kW of electrical power) with
low-cost materials and reduced
maintenance. This project was made
possible by the Région Bretagne, in
collaboration with the KOHLER SDMO team
in Brest.

In KOHLER SDMO factory, electrical genset
are produced to generate electricity from
fuel. These genset are tested following a
strict protocol in the factory, that will
produce fatal electricity. The main
objective is to create a 5 kW prototype to
ensure ’rhe ’fes’ring of a 4,5 kVA genset.

To ensure the correct management of
electrical charges, we decided to create
five different electrolysis stacks of 1 kW
each. This work focus on the prototyping
and performance measurement of one
single stack of 1 kW. Another objective is to
ensure an economical maintenance by

using affordable materials.

This prototyping project include a lot of
work package presented in the Figure 1.

Fig. 1. Work packages for the project
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Design Of A Dedicated Experimental Setup
For Accelerated Ageing Test And
Diagnostics Of The Electrolyser Stacks

-  ENSM

The first experimental setup for accelerated ageing consists of the following modules. An ITECH bidirectional power supply (ITM9036C). is capable of
delivering the required DC power to the electrolyser stack for a predefined duration. Five Binder incubators are set up for a controlled environment for the
electrolyser stacks. The electrolyser stacks will be kept inside the incubator. An 8-channel Temperature Logger device from ITECH (IT5601) is chosen to
measure the temperature

AC POWER LINE

2RARa
FRORR

DC POWER LINE

Electrolyser stack
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5 Incubators
ES Electrolyser Stack '
TL Temperature Logger
PS-1to 5 Programmable Power Supplies
PS-5 = - - - - -
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Activités de recherche/innovation

. Bancs d’essais & strategie numérique
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pour les systemes électrochimiques
Vielllissement, Diagnostic & Pronostic
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Pour en savoir plus:

1/ Atelier 7: Electrolyse cet aprés midi
2/ Posters de I'equipe:
Praveen Thappily
Florent Struyven
Priyadharshini Matheswaran
Lilian Rabillard
Isaac Houssein
3/ Me contacter: philippe.mandin@univ-ubs.fr

MERCI
=> region Bretagne pour son support
- => partenaires: ENTECH, KOHLER,
i STELLANTIS, H2X, SLCE, TALENDI ~
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