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ABOUT THE INSTITUTE

Supportand Developmenbf Applied Researchand Innovation at the service
of Nationaland ContinentalEnergyTransition.

The Researchinstitute for Solar Energy and New Energies(IRESEN)vas created on the sidelines
of the z ~ ~ de I'BrfergieZ in 2011 at the initiative of the Ministry of Energy, Mines and
Environment as well as several public and private key stakeholders of the energy sector to
support applied researchand innovation in the field of green technologies

IRESENIs now a major player supporting the national energy strategy and is positioned across
the entire greeninnovation value chain, through its two instruments:

INFRASTRUCTURES FUNDING AGENCY
Network of research and Funding of applied research
innovation platforms in green and collaborative innovation
technologies projects

The Institute also contributes to the development of technological roadmapsin the clean energy
sector: SolarResources Electric Mobility, Green Hydrogen, ...
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GREEN H2A R&D PLATFORM
INNOVATION TO CO -LOCALIZE PTX INDUSTRY
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GREEN H2A R&D PLATFORM

INNOVATION TO CO -LOCALIZE PTX INDUSTRY
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GREEN H2A R&D PLATFORM

INNOVATION TO CO -LOCALIZE PTX INDUSTRY
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ECONOMIE

Hydrogéne vert : L'installation du systéme Power-to-X pPilot achevée

oy

DERNIERE HEURE /

foaon

Mondial Qatar 2022 : La RAM
B 'once 3,000 billets diavion a.

Fonds déquipement
R communal: 13 millard de.

Le nouveau SUV Honda HR-V
@R (ancé sur le marché marocain

Légation américaine de
Tanaer : le orolet de...

Le rappeur américain Coolio,
auteur du succes olanétaire.

@ challenge. ma/liresen-installe-son-1er-systeme-de-production-dhydrogene-vert-a-lechelle-micro-pilote-245306/

# ECONOMIE DECIDEURS

L'IRESEN installe son 1er
?stéme de production

‘hydrogéne vert a I'échelle
Micro-Pilote
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DOSSIER MAGAZINE AUTOMOBILE ARCHIVES  CHALLENGE LIVE

SYMPOSIUM del’

tcevoir notre newsletter
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@& pv-magazine.fr/2022/09/19/liresen-presente-un-electrolyseur-alimente-en-energie-solaire/

L’IRESEN présente un
électrolyseur alimenté en
énergie solaire

Dans le cadre de son projet « Power-to-X pPilot », développé avec
I'Université Mohammed VI Polytechnique (UM6P) au Maroc,
Pinstitut va tester son premier électrolyseur sous charge
variable d’électricité renouvelable. Le projet pilote se veut un
outil de recherche et d’innovation et un élément central dans la
mise en place de formations techniques et technologiques sur
I'hydrogene vert au Proche-Orient et en Afrique.
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GREEN H2A R&D PLATFORM
INNOVATION TO CO -LOCALIZE PTX INDUSTRY
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GREEN H2A R&D PLATFORM
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GREEN H2A R&D PLATFORM
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 Project « PtX Pathways » (Power-To-Liquid — PtL)
« (Capacity: ~1 MWe || ~100kg-1ton/day

» Objectives:
» Technology Assessment
 Scale-Up Perspectives
« Applications: Local Market and Exports
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GREEN H2A R&D PLATFORM
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Centre d'exploitation

* Projevt « MELHY »
« Objective: Feasibility Study of Storing Green
Hydrogen in Moroccan Salt Caverns
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HYDROGENE VERT AU MAROC :
CHEMIN PARCOURU A CE JOUR




EXPORT POTENTIAL FOR PTX PRODUCTS:
FRONTRUNNER POSITION

Morway — the “uncomplicated one”

Teoday: Huge wind power
generation

-

2030: Shart-run exporter

2050: Costs too high in global China - the "uncertain one”
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Morocco - the "hyped ong”

= Today: Lack of political
incentives
2030: Potential identified by
every study

Chile — the “hidden champion®
- ;?'ji.\'_j 2050: More generation than
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2050: Potentials could be k.

used .Win a4
Fﬂul'

.{:omhin ation

®/IRESEN 14
© Research Institute for Solar Energy and New Energies \/;'5"-"’53‘“5”5“‘3?°°=°”°‘u"v°-‘*’=':



MOROCCAN POSITIVE CONTEXT

HIGH REN. POTENTIAL STRONG POLITICAL SUPPORT & SyUCCESSFUL DEPLOY. OF REN.
TECHRICEL POTENTIAL TECHHXCAL PDTENTIAL INTERNATIONAL PARTNERSHIP P —

PHOTOVALTAIC WIND DESHORE
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Photova taic (V] | Wind Dashore

Technical Potential (TWh) 49000 11500
Technical Potential (GYY) 20000 6000
5% ol ihe Tech. Pat, (GW) 1000 300

GROWING R&D INFRASTRUCTURE/OLVMENT OF THE INDUSTRY STRONG PROXIMITY + MARITIME &
AND CAPACITY BUILDING AND THE PRIVATE SECTOR GAS CONNECTIVITY WITH EU
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GREEN HYDROGEN IN MOROCCO:
FIRST STEPS, INITIATIVES & DRIVERS

3 important studies conducted since 2018 on « H2 - Power to X in Morocco »

MARKET & OPPORTUNITIES & MOROCCO’S PTX
TECHNOLOGIES POTENTIAL FOR MOROCCO 2050 ROADMAP
with % Fraunhofer with % Fraunhofer with frontier Y APuinshzeg zlq
|s| economi S UgUSY
Keywords: Electrolysil'e,[v,IWS Keywords: H2 / PtX Potential, Grid, Keywords: R&D, Innovation
Green Hydrogen & Infrastructure, Impact, Exports & Industri.al opp’ortunities
Ammonia ]
MOROCCO-EU Partnership GREEN
Morocco signed an agreement with Germany in ﬂCWYDBMOGEN
June 2020 ,to develop a regional market of PtX

N — Creation of a National Creation of an N L\
Commission for Power-to-X CLUSTER H"i . ) ' :
NATIONALE 2\
Qa HYDRCGENE by the Moroccan Energy GREEN 4’ industrial Green r

Ministry on Feb. 11th, 2019 Hydrogen Cluster
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GREEN HYDROGEN IN MOROCCO:
ROADMAP (1/4)

Market Opportunities & Applications
Aujourd’hui
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GREEN HYDROGEN IN MOROCCO:
ROADMAP (2/4)

Sustainable framework to develop the
PtX industry in Morocco & Action Plan

1 5
Facilitating costs Securing financing to
reduction along the PtX developing the PtX
value chain. industry.

NS —
QO ;ﬁ?&ciztxr;%';p a Creating the conditions
5 international research IS spoltind s
Q cluster products from Morocco.
F -
3
Defining the relevant Assessing in detail a
measures for local storage plan for the
— content. electricity sector.
L
“ 4 0
Setting-up an industry
cluster and develop Developing domestic
related infrastructure markets.
masterplan.
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GREEN HYDROGEN IN MOROCCO:

ROADMAP (3/4)

Set up arindustry Clustei& develop relatednfrastructure

Location of renewable energy sources, industry and

masterplan
ports
Pole Nord-
West
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Ocean
Pole Abda
Doukkala
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Harbors with facilities for energy exchange
Other harbors (fishing, recreation)

PV projects - developed

PV projects — under development

Wind projects - developed

Wind projects — under development
Industrial area

Cement sites

Steel manufacturing and processing sites
Refinery (project)

Phosphate reserves

Source: Frontier Economics based on Masen (2020) for RES deployment, the Ministry of Industry (2020)
for industry location, Ministry of Transport (2011) for harbours , Ayad, A. et al. (2019) for
phosphate reserves and CemNet (n.d.) for cement sites.
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= The locational array of the PtX industry strongly determines

Recommended actions (short term)

Institut de Recherche en Ener?lk
Solaire et en Energies Nouvelles

infrastructure requirements and associated costs.

Developing the industry in clusters may enable synergies in
the use of infrastructure and lead to cost savings.

Four options appear possible for Morocco:

Cluster Drivers of cost differences

RES-E
generation
RES-E
transport
Carbon
procureme
t
Plydrogen
pipeline
Harbor
adaption

South-South

South-North (via H2)

South-North (via electricity)

North-North

Conducting technical and cost studies to choose the cluster
(or clusters) and its related infrastructure.

Including PtX in “Special Economic Zones” (SEZ), define
its legal framework and market design

Assessing grid needs and lead the dialogue on PtX grid
access terms

19



GREEN HYDROGEN IN MOROCCO:

CLUSTER
GREEN

ROADMAP (4/4)

”

RECHERCHE - INNOVATION - INDUSTRIE

The main object of the GreenH2 Cluster is to promote the hydrogen sector in Morocco through the initiation, support and coordination of innovative collaborative projects in the field of green
hydrogen in the Kingdom of Morocco and abroad, in order to encourage innovation and contributing to the emergence of a competitive hydrogen sector.
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Supporting national
industries

Develop innovation in the
hydrogen sector

Strengthen the technical
and technological
capacities of national
players to produce, use and
enhance hydrogen

Kingdom of Morocco
Ministry of Energy. Mines
and Environment

@ @ Kingdom of Morocco
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Support the National
Hydrogen Commission in
creating a regulatory and
incentive framework for
the development of the
hydrogen industry

L

Encourage and develop the
production of hydrogen in
Morocco

Kingdom of Morocco

Ministry of National Education.
Yocational Training,

Higher Education and Scientific Research

Kingdom of Morocco
Ministry of Equipment, Transport
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Contribute to the
promotion of Moroccan
hydrogen on a regional and
international scale
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