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Why energy storage?
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DEFINITION AND GENERALITIES ON ENERGY STORAGE

DEFINITION !

J Energy storage refers to all the technologies and methods that allow
a certain amount of energy produced to be stored for later use.

 This concept has become essential with the rise of renewable
energies, which are often intermittent, i.e. they do not produce
continuously (like solar which does not produce at night, or wind
which depends on the presence of wind).
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DEFINITION AND GENERALITIES ON ENERGY STORAGE I
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GENERAL INFORMATION ON ENERGY STORAGE

U Energy storage depends on the type of energy; Fossil fuels "coal, gas and
oil" are stored naturally in reservoirs, once extracted, they can easily be
transformed or transported from a technical point of view.

U Storage for intermittent energies mainly concerns the storage of
electricity and heat. It turns out to be more complex "requires specific
systems", However, electricity is generally transformed "into mechanical,
thermal or chemical energy" to be stored. On the contrary, heat storage
is generally carried out in its original form.
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SOME EXAMPLES:

] Electrochemical batteries
J Thermal storage

J Pumped storage energy transfer stations (PSE)
 Hydrogen

(J Compressed air storage (CAES)
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SOME EXAMPLES:

JElectrochemical batteries: They
transform and store energy in
chemical form.

M Lithium-ion batteries  are
commonly used in electric cars
and home energy storage
systems(Ex. lead-acid, Li-ion and
flow batteries)
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SOME EXAMPLES:

dThermal storage: It allows
energy to be stored in the
form of heat or cold. For
example, solar energy can
be used to heat a material
that will release this heat
later.
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SOME EXAMPLES:

1 Pumped storage hydroelectric
power plants (PSHP): This is a
method of mechanical energy
storage. Water is pumped into a
reservoir at altitude when there ==
is a surplus of energy, then =
released to generate electricity
via turbines when there is a
demand.
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SOME EXAMPLES:

O Hydrogen: Electricity can be
used to split water into oxygen
and hydrogen through
electrolysis. The hydrogen
produced can be stored and later
used as fuel or to generate
electricity.
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SOME EXAMPLES:

(J Compressed Air Energy
Storage (CAES): Electricity is
used to compress air in
underground reservoirs. This
air can then be released and
used to drive turbines and
generate electricity.
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O The nature of storage is multiple and depends on the discharge time, power and
duration required.
 Storage can be:
O for fixed or centralized use: we are talking about stationary storage
 for mobile use: means of transport, electronic devices, etc.

d Storage is also differentiated according to its capacity "quantity of available
electrical charge":

Storage is said to be of low capacity when it is of the order of kWh,

High capacity if it is greater than 10 MWh. In this case, we speak of massive
energy storage
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 Electricity storage:

Electricity storage is crucial to ensuring a stable and reliable energy
supply. Storage can be direct or indirect, depending on how the
electricity is stored and retrieved. Here is an explanation of these two
types:

* Direct Electricity Storage
* Indirect Electricity Storage

O oSy ABglgag §yatun Al wlslis) Glasat dpea¥l Al Kol eby SO (yiies uay
ok Losdy Lgalazaoly el SN (35 48,8 e I3letel « dalia pe ol Bale cpsenll 9SG
el Gaded 4
sl e Ly S (szes @
Al pd S sbpSdl oy ©

14
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] Direct electricity storage:

J Electrochemical batteries: These store electricity
directly as chemical energy. When there is a
demand, the chemical reactions reverse,
releasing the electricity,. Common examples
include lithium-ion, lead-acid, and sodium-sulfur
batteries.

(J Capacitors: These store energy in the form of an
electrostatic field. They can charge and discharge
very quickly, but generally have a lower energy
density than batteries.

J Flywheels: These store electricity as kinetic
energy. The electricity is used to spin a disk or
cylinder at high speed, and this energy is
recovered by using the flywheel as a generator.




ELECTRICITY STORAGE

28l S8 e 5yalo syl ity p9aT 4ileasS o SISl ladi
Bl Lon AlaSl 290,01 (usSais el Jlia 0655 Leie Au5lesS
izl (oloylly Osal asdilll L gd5iss @ty cliyladl oLy S
A0l 4l PGS agi554all

ool LiSay . Sl 9,8 Ja> JSa e 2Bl sty agaselazsli U
oo 81 Logdlls 28LS 13 (1585 L Bale LSy 808 deyun foyatlls
byl

eL ST ol dsetanl @y Sy Wl JSCa e el SO O3y 2B lal ) cMoeadt U
Gk e Blhall sda slaful sy Adle deyuy Ll glawl of ood y9add
W5eS dall ol isial

16



1985

ELECTRICITY STORAGE

~
N e 7

aluuall - walibgy 200 daola

Université Mohamed Boudiaf - Msila

4 Indirect electricity storage: I \ \

(d Pumped Storage Energy Transfer (PSE)
Stations: Electricity is used to pump water
from a lower reservoir to an upper reservoir.
When demand is high, the water is released,
passing through turbines to generate
electricity.

(d Compressed Air Storage (CAES): Electricity is
used to compress air which is then stored in
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the air is heated and expanded to spin a
turbine and generate electricity.

J Hydrogen Storage: Electricity is used to
electrolyze water, producing hydrogen which is
stored. The hydrogen can then be used in a
fuel cell or burned to generate electricity.



ELECTRICITY STORAGE
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Heat storage
(Thermal storage)
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d Heat storage refers to technologies used to store excess thermal energy for
later use. This can be particularly useful for balancing supply and demand in
energy systems, especially when energy is produced intermittently, as is the
case with some renewable energy sources.

O There are several methods for storing heat:

d Sensible heat storage
d Latent heat storage
d Thermo-chemical heat storage
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THERMAL STORAGE “OF HEAT”

O Sensible heat storage: Energy is stored and recovered by heating or
cooling a storage material, such as water or rocks.

 Latent heat storage: Energy is stored and recovered using phase changes
of a material, usually between solid and liquid. Phase change materials
(PCMs) are often used for this type of storage.

O Thermo-chemical heat storage: Energy is stored and recovered through
chemical reactions. In this case, the energy is usually stored in chemical
form and is released as heat during the reverse reaction.
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The selection of a storage system on a given site depends on several selection
criteria:

Quantity and nature of available energy;

Available power;

Energy and power storage density, which determines the volume and
weight of the system;

Cost and maintenance, which are linked to the maturity of the technology;
Number of cycles and depth of discharge;

Safety.
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