Is there a standard for battery storagesi

issue of energy storage are to be found in the law applicable to the productio
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Who is responsible for electricity storage in Morocco?

Electricity storage in Morocco falls within the scope of competence of the Ministry of Energyfmeter and
Environment. ONEE is in charge of the production,the transmission and the distribution of electricity.

What are the challenges faced by electricity storage in Morocco?

Electricity storage is still at a development stage in Morocco and therefore faces the following challenges:
Lack of a specific legislation regulating electricity storage- the question of storage will be dealt on a case by
case basis.

How many pumped hydro storage stations are there in Morocco?

There is currently oneoperational pumped hydro storage station in Afourer,Morocco,with a capacity of 460
MW. This project provides for time shifted electricity supply capacity and spinning reserve capacity. The
Afourer pumped storage station,which was completed in 2004,is owned by the Moroccan Government 1 .
What is Morocco's first solar project?

Morocco's 800 MW solar hybrid project at Mideltwill be the first solar project in the world to include thermal

(heat) storage of PV (Photovoltaic) as well as CSP (Concentrated Solar Power). Midelt's first-of-a-kind hybrid
solar and shared storage project will deliver dispatchable solar at 7 cents per kwh.
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ELECTRICITY BATTERY STORAGE SOLAR
COST MOROCCO

We propose a method to calculate the rental cost of
storage and production technologies taking into
account the constraints on storage associated with
the increase of SM and ILR in the added

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

Morocco's clean energy agency MASEN is
executing a national renewable policy with an eye
on how a future grid can operate reliably with
T —— dispatchable firm electricity from 100% renewables.
CSP projects built today ???
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Utility-Scale PV-Battery versus CSP-Thermal
Storage in Morocco: Storage, Cost and Climate
Change Effect under Penetration Scenarios
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ELECTRICITY BATTERY STORAGE SOLAR
COST MOROCCO

In this study, we examine how Battery Storage
(BES) and Thermal Storage (TES) combined with
solar Photovoltaic (PV) and Concentrated Solar
Power (CSP) technologies with an increased
storage duration and rental cost together with
diversification would influence the Moroccan mix

- and to what extent the variability (i.e., adequacy
LIEL) risk) can be

The Xlinks Morocco-UK Power Project will be a new
electricity generation facility entirely powered by
solar and wind energy combined with a battery
storage facility. Located in Morocco's renewable
energy rich region of Guelmim Oued ???

In addition to abundant phosphate reserves,
Morocco also possesses metal resources like cobalt
and lithium needed for battery production and has
cost advantages. Industry estimates suggest that
producing lithium batteries in Morocco offers a 36%
cost advantage compared to other countries.
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The Xlinks Morocco-UK Power Project will be a new
) electricity generation facility entirely powered by
( . T solar and wind energy combined with a battery
\')"/ D storage facility. Located in Morocco's renewable
energy rich region of Guelmim Oued Noun, it will be
connected exclusively to Great Britain via 4000km
(2485 miles) HVDC sub-sea cables.
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Morocco's clean energy agency MASEN is
executing a national renewable policy with an eye
on how a future grid can operate reliably with
dispatchable firm electricity from 100% renewables.
CSP projects built today routinely include 10 or
more hours of thermal energy storage in low cost
AT “ tanks of molten salts IMAGE@CSPFocus

The project will combine a solar PV array with a
battery energy storage system. The document said
its expected net capacity during off-peak hours will
be 200MWac and is not to exceed 230MW,
measured at the delivery point. During peak hours,
the project is expected to provide around 400MWh
of energy from the BESS.
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In this study, we examine how Battery Storage
(BES) and Thermal Storage (TES) combined with
solar Photovoltaic (PV) and Concentrated Solar
Power (CSP) technologies with an increased
storage duration and rental cost together with

diversification would influence the Moroccan mix
2?7

These scenarios consider different levels of
renewable penetration, accounting for factors such
as the influence of thermal and Battery Energy
Storage (BES), production and storage technology

rental costs, spatio-temporal complementarity, and
??7?

We propose a method to calculate the rental cost of
storage and production technologies taking into
account the constraints on storage associated with
the increase of SM and ILR in the added

5/6 Web: https://www.gebroedersducaat.nl



ELECTRICITY BATTERY STORAGE SOLAR
COST MOROCCO

[~ The project will combine a solar PV array with a

#
> battery energy storage system. The document said
| | Q its expected net capacity during off-peak hours will
LIQUID COOLING ENERGY

be 200MWac and is not to exceed 230MW,
EMS s ‘i

measured at the ???
8000 200kwh sy

= Standard NM CEI 61427-1 regulates the general
conditions applying to the battery storage for
g e renewable energy, NM EN 12977-3 regulates the
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performance testing methods applying to the
storage installations for water solar heating, and NM
EN 12977-4 regulates the conditions applying to the
combined storage methods for solar heating.
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