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PORQUE EL HIDROGENO VERDE ?

Consumo final de energia (global)
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Fuente: https://datos.enerdata.net/energia-total/datos-consumo-internacional.html




The price of electricity from new power plants [SUQslls
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3 GRANDES ALIADOS PARA DESCARBONIZAR ongoing Costs for fuel and operating the power plant over is ifetime.

LA MATRIZ: PV, WIND Y BATERIAS
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The price of electricity from solar
declined by 89% in these 10 years.
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CONCEPTO DE POWER TO X

Methanation POWER-TO-GAS
(Sabatier Reaction) == =

Hydrogen Economy:
Power-to-X

POWER TO HYDROGEN

Renewable Energy Powelr Gnd Electrolysis
N

Synthesis POWER -TO-CHEMICALS
(Haber-Bosch Reaclion) =

POWER TO POWER

Storcge caverns

Synthesis
(Fischer-Tropsch Reaction)

POWER-TO-LIQUIDS

Gas Turbine

ASOCIACION CHILENA DE HIDROGENO

Fuente: H2 Chile (h2chile.cl)




CEA-LITEN: THE FRENCH INSTITUTE FOR ENERGY TRANSITION

4 RESEARCH DIVISIONS
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Mision: apoyar la industria hacia la transicion energética

/ﬁ ¥ o Como: desarrollando conocimiento y tecnologias para y con la industria
T mcmmcwoniry :'_'_'_'_'_'_:: 2 sitios (infra. & equip. >300M€) para tests y prototipaje pre-industrial
«"@ ‘L X ) 1.100 empleados, 1.200+ patentes, 250+ clientes industriales

‘4% HYDROGEN R N 14 plataformas para pilotaje tecnologico
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FROM RESEARCH TO INDUSTRY : MIND THE GAP |

» [nstituto de Tecnologias
Limpias

= Atamostec

= Centro Economia Circular

= Centro Electromovilidad

Centros H2

»
»

Government & Private Sector
Universities
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High efficiency CEA-LITEN: SOLAR PLATFORM

Cells

Diamond wire
Wafering

Innovative

Modules

Energy efficiency for buliding

BIPV
Silicon

Cristallization

-Production yield evaluation
PV power plant
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Solar
Mobility

Smart electrical
Systems & grids

Storage selection
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PLATAFORMAS BATERIAS & HIDROGENO: VISION INTEGRAL

Materials Cell System System
synthesis assembly development integration

HYDROGEN
PLATFORM

BATTERY
PLATFORM

Modeling, Characterization, technological watch




° Small scale

f Demonstration of technical feasibility for

N

H, Production
= 0.5 Nm¥h

Simplification and optimization of energy
efficiency strategy.

Intermediate scale

Demonstrator of H2 production
storage, distribution and H2
mobility for delivery companies

H, mobility
=100 vehicles

° Large scale

° Coupled to real renewable
energy source

«

H, Production
=20 Nm3/h

o Real-life conditions

° Solar coupling

° Re-injection into grid

\ 4.2 MWh of energy &8

stored into H,

hybrid hydrogen-battery solutions (LFP).

HYDROGEN DEMONSTRATORS WITH INDUSTRIAL PARTNERS

H2LAB

The French testing platform for industry

H2LAB 2019
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PTF PEM pour la mobilité terrestre
et les micro-réseaux électriques
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2005 2010

FROM RESEARCH TO INDUSTRY : EXAMPLE OF SUCCESSFUL TRANSFERS

2020 Transfer to industry

PV modules

Strateqgic decision
Launch of HJT activities

Proof of conce Demonstrators

Transfer
to industry

CCl

Green Power

Proof of concept
First electrolyzer rSOC

Strateqic decision

Launch of SOC activities

Schiumbergep
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CONSTRUCTION

Fuel cells

Proof of concept Demonstrators
first stack PEMFC From EZ to ~100 vehicles
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Strategic decision
Launch of PEMFC activities

Transfer
to industry

?
A FAURECIA MICHELIN HYOROGEN COMPANY

‘Faurecia
MICHELIN inspiring mobility
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Proprietary database of real using cases

Feedback of previous demonstrations
Real driving cycles

Vibration tests - Endurance

Components and/or systems testing
Vibrating pot device

Climatic tests
Pressure, Temperature

Effects of altitude on FC performance and lifetime

Terrain inclination tests

Effects of terrain on FC performance and lifetime

Electricals tests

Electromagnetic compatibility (EMC)
* RF immunity, RF susceptibility

Quialification tests in representative cycle
» Power cycling, Partner network

Fuel cell characterization for technological adaptation

Casos exitosos CEA-LITEN:
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Experience in H2 safety and standardization

Strong knowledge and active participation in RCS (Regulation, Codes & Standards)
organizations

Official Journal 1122 Large domains:
H‘ Eutopean Uon - Aeronautic, Maritime, Railways and road applications
,,,,, R Hydrogen implementing:

, « Mobility directives and standards
S — European 79/2009 and 406/2010 Directive
(AR — Hydrogen Refueling Stations (HRS)
« Stationary
— ATEX directive, DESP directive

Active member in standardization committees

------ : N Prenormative (PNR) research programs involvement
EN| =22 - « Ex Hytunnel: H2 safety in tunnels and confined space experiments

. Member of international Technical Committees
ij;;’j*;gf ‘ « |EC TC 105 (fuel cells), ISO TC 197 (hydrogen)
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A VERTICAL APPROACH: EXAMPLE OF THE LI-ION BATTERY SECTOR

Material Cells Packs & BMS Recycling
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¢ COMO APOYAMOS A LA INDUSTRIA?

v IP, know-how and technology transfer v" Benchmark, Techno-economical analysis (database)

v Testing, Characterization, Understanding, improvement ~ ¥* Proof of concept, demonstrators, pre-industrialization

v Training v" Modeling and simulation




ATAMOSTEC: THE BIFACIAL INSTITUTE FOR DESERT PV

Objetivo:
Planta de pruebas Lalcktur (1 MWp) minimizar el LCOE (y entonces el LCOH) en el desierto de Atacama

CEA Liten contribution in ATAMOSTEC :
Design of PV panels adapted to Atacama desert
= Qualification =» Desert Label
= Modeling and data analysis
= Competitiveness analysis (objective LCOE < 15 USD/MWh)
» Training, IP Transfer

Laboratorio outdoor - PSDA (Plataforma solar del desierto de Atacama)

CARACTERIZACION TERRITORIAL PLANTA DE PRUEBAS MONOFACIAL

MEDICION AVANZADA POR MODULO Y SISTEMA

ESTRUCTURA VERTICAL MINI MéDULOS ESTRUCTURAS FIJAS INCLINADAS ; ESTRUCTURA CON SEGUIMIENTO
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