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1 » The three main pillars for the deployment of RES in
Morocco

national New legal and
energy Institutional Flexibility

strategy with framework for mechanisms
ambitious an and
objectives for appropriate innovative
the investment technologies
deployment environment
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A national energy strategy with clear strategic guidelines
and objectives

Fundamental

Strategic
Objectives

Guidelines

Mobilization of
national energy
resources through
the development of
renewable energies

A diversified and
optimized energy
mix through reliabie
and competitive
technological
choices

Preservation of the

Generalization of
security of energy access to energy at
supply and availability competitive prices

Making energy
efficiency a national
priority

Enhancement of

Demand management .
environment

Sustainable
development

Reinforcement of
regional integration
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3 The goal is to achieve more than 52% RES in total installed
capacity by 2030

e 2009: a 42% RES installed capacity goal by
2020 (12% solar, 12% wind, 12% Hydro)

M RES installed capacity B Conventional energy installed capacity

e 2015: Further planned increase in the
renewables capacity to reach 52% of the
total installed capacity by 2030 (20% solar, 2009 2021 2030
20% wind, 12% hydro).

B Wind installed capacity (MW) m Solar installed capacity (MW) ™ Hydropower installed capacity (MW)

o e e %%- 4200 MW
10 GW ’#

BRR 4560 MW
RES capacity
between 2015-2030 T 1330 mw
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2009 2021
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Evolving legal framework for an appropriate investment

4 .
environment

Law 13.09 as amended in 2015 (law 58-15):
grants the right to private investors to
develop REN projects for commercial
purposes and use the national transmission,
MV and LV distribution grid to transmit
electricity to the final consumer.

2009: Adoption of a 2016: Market unbundling & regulation

1

1

X :

. national energy
1

1

v’ Creation of a National Electricity

Evolving objectives: Regulatory Authority (ANRE)

. 52% installed v' Market unbundling ( starting by
' capacity sourced from accounting unbundling) Lessons learned
. REN e v+ v Creation of TSO (Transmission system Stakeholders’ feedback &

operator) and DSOs (Distribution
system operators)

experiences

Bill n° 40-19: Draft Amendment to law 13-09
- - ™ building on the 10 years’ experience post law
X 13.09 enactment

2010-2011: New legal and intuitional measures Auto-generation bill n® 82.21 (2021): a

1
1
7 Breeie malet qaai e JE-08 : legislative and regulatory framework for
1
1

y _ auto-generation is under development and
P 'l_?l:_-l\_l glgv_e[o_p_rn_e_nE:_C_re:a_tl_oP_o[I_\/I_A_Sfly _______ : should be finalized shortly.




A revamped institutional framework to support the
deployment of RES

anrc

ebgSl bl dubogll gl

Restructuring of the electricity sector and creation of ANRE by virtue of
the law n° 48-15. ANRE is responsible for regulating the electricity

Law sector by assuring equal and fair access of all users to the national
n® 48-15 transmission and distribution grids.
Creation of the Moroccan agency for sustainable energy (MASEN) by
virtue of the law n° 37-16. Masen is in charge of developing big scale
Law REN projects in Morocco to satisfy the national increasing demand of
n° 37-16

electricity.

| *;'/IRESEN

Creation of other organization to promote the development of RES and
EE, such as IRESEN, SIE and AMEE.
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6 > ANRE: The Moroccan electricity regulatory authority

Law 48-15 comes into force in April :

2021 Unbundled electricity market

Vertically-integrated market

ANRE ensures the proper
functioning of the G1 G2 h
electricity market and

regulates the access of V
producers to the national —

electricity transmission and Transmission
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ANRE becomes fully operational !

Generation

N~

Transmission

s

Distribution

a n re Distribution
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NATIONAL ELECTRICITY REGULATORY AUTHORITY

e Ensuring equal access to the national electricity transmission « Arbitrating disputes between transmission

grid and to the national electricity distribution grid. and/or distribution grid operators and users of
*  Settings tariffs for the use of the national electricity the grid in relation to grid connection, access and
transmission grid and of the national electricity distribution use
grid. e Sanctioning In case of a proved infringement
e Approving the rules and tariff for access to electricity e Accompanying the implementation of the

interconnections. national energy transition.




The current Institutional Landscape of the Moroccan
Electricity Sector

Under the authority of the Ministry of Energy Transition and Sustainable Development

Financial support bodies
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Electricity sector
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Branche Electricité

Production

PPA Auto-production

Development of energy
efficiency projects

amee

Agence Marocaine
pour I'Efficacité Energétique

Law 13-09

Coal: JLEC/SAFIEC
oa / ocP

NAREVA

Wind: NAREVA
Autres

KHELADI

Solar: MASEN

Ve

Gaz: Tahadart

Autres

SPAIN Interconnection ALGERIA

Transmission
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Electricity pricing

MEF (Corporate Affairs and
Governance Department

Interministerial Commission
of prices

Distribution
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Aegis of the
concessions rules and

control

Ministry of Interior

Direction rules and
concessionary services







Extension and development of the national electricity

& transmission network for RES power evacuation

K 28 352 km Massive integration of Wind in Under-development and planned
the South of Morocco wind and solar energy projects in
543 transformers ‘ Morocco by 2030
with 27 377 MVA :
total capacity Investing in VHV and HV E;’:ﬁ/ﬁdm of oaamn
transmission lines projects de” J @, Suahe
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e Approve an Investment program that allows the TSO to . |
develop a reliable, secure and efficient transmission
network capable of accommodating the foreseen high
share of intermittent RES.

e Set a equitable transmission network use tariff to i)
enable the TSO to accompany the national energy
strategy and ii) attract investors.
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Interconnexions: Quintessential for RES integration and
security of supply

* 1st interconnection in 1997

* 2nd interconnection in 2006

* Exchange capacity : 1400 MW
e Commercial capacity: 750 MW
* ONEE 4th operator in the Spanish
electricity market

* 3nd interconnection under study

Morocco-Portugal

Techno-economic feasibility study
in progress

Algeria

Morocco-Algeria

e 1" interconn. (225kV) en 1988
e 2™e interconn. (400 kV) en 2008
* Exchange capacity : 1500MW

Morocco-Mauritania

Mauritania
Feasibility study in progress

Assessment of economical
opportunity with WAPP

@) 400 kV lines operating

@= == = o @ 400 kV lines in project
O 275 KV lines operating
@= == == == = ® 225 kV lines in project




Development of Solar energy projects with storage

10 system

NOOR I -150 MW
* MASEN requires storage capacity in CSP solar tower

its calls for tender for the 7 hours storage
development of solar thermal energy

. NOOR Il -200 MW
projects. CSP parabolic trough

7 hours storage
e All Concentrated solar projects
developed so far by Masen have a NOORT- 160 MW
CSP parabilic trough
Molten salt energy storage system. 3 hours storage

582 MW total installed capacity



11 > Developpement of Pumped Storage Hydropower (PSH)

PSH by 2030: 1410 MW
Pumped storage hydropower in Morocco:
* 460 operational since 2005 (PSH Afourer) y e }‘

e 350 MW under construction in its final phase (PSH ° (,./

Abdelmoumen)
)

PSH Abdelmoum

e 600 MW foreseen through 2 PSH (PSH EL Menzeh &
Ifahsa)




12 Green hydrogen potential in Morocco

* 4to 8% of global green hydrogen
production

* GreenH2 Cluster: Cluster dedicated to
hydrogen research, innovation and
industry.

Massive PV / Wind potential

in Morocco for Renewable
Electricity supply at

* Interest expressed by large companies. extremelly low cost

* Very competitive cost: 2 to 3 times
cheaper than Europe.

* LSNG = Liquefied Synthetic Natural Gas




Thank you

Noura HAJRI
Head of analysis and quality control department
ANRE: The National Electricity Regulatory Authority
+212 613 333 205
n.hajri@anre.ma
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