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Scientific
contributions

Industrie du futur.

loT / lloT.

Big data.

IA/ ML .

Logistique 4.0.

Connected mobhility.

Energy / energy efficiency.

Optimisation /

maintenance.

Medical robotics.

Embedded systems.

Augmented reality.
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Renewable &
Electric

vehicle system
hybridization

Rapid urban

growth
Population

increase rapidly

during the last Energy demand

years

Conventional sources

The most energy-
intensive sector in

a country is the Continuing with

residential one conventional
production further
intensifies the negative
effects, especially the

environmental impacts.
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Renewable sources

The use of
renewable energy
to produce
electricity helps to
let the situation
under control.

Solution

Hybridization still
represents a
relevant option to

Disadvantage overcome
Intermittency intermittency
represents a major issues.

disadvantages for

renewable energy
development,

Electric transportation especially for

system with single

The use electric vehicle source production.

help with fossil energy

consumption
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Renewable &
Electric

‘vehicle system
hybridization

Sizing

The first step to
develop a relevant
hybrid renewable

energy system

Maximum power point
tracking
for renewable energies,
the operation point is
not essentially situated
on the maximum

power point.
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Energy management

The latter is an
important aspect
because it is strongly
influenced by the
application and have
a direct impact on
other aspects.

10
@ Local C ication fre k a a
l"’ ‘l“ 0ca ommunicanon mwramwor
1l Electricity local grid
PV plant Battery
-
- 4
PHDS
WT plant Electric Vehicle

Utillity grid

Combining optimization on two sides, namely:
source side and demand side management. With
the presence of electric vehicle. The both sides
were developed with rule-based method.
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Renewable & N A

Household

it

Electric \\ \
vehicle system p
7 hybridization / £ /
@ PV system
Loc: ‘'ommunication framwork -
pn - al Communicati ramwork ﬂ" —
41 Electricity local grid 1 = S1
PV plant . .
Wind Turbine
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— Se
o | ) l
- Battery
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- Ss3
WT plant Electric Vehicle Utility grid
Se
— -0 o
— oo
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Utility grid
1. The promotion of the use of renewable energy for electricity production.

2. The optimization of the energy made available for a Moroccan household using a HRES.
3. The promotion of the electrical vehicle use for urban mobility.
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Energy
storage

Management
System

L h Idb
Loads that influence oads the could be

) o managed depending
directly the electricity
R on the energy demand
consumers comfort o
Y Y
Non-controllable Controllable

loads liie Loads that their power could
loads that could be be reduced to meet the
turned off during energy / available power production.
deficit Shiftable loads Reducible loads

Interruptible Non-Interruptible
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Energy
storage

Management
System

Source side energy management algorithm

The system is divided into four main

scenarios:

Just one source could cover the
consumption;

* Case N°2: The hybrid system is not able to
ensure the energy demanded by the charge
consumption;

* Case N°3: The system is during a surplus
mode;
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( Begin )
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Estimate Pwind, Ppv, Pload.

P, U > Boad

PHR = Pload

No

!

Launch Stovage
discharging side
franagement
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Energy
storage

Management
System

Storage energy management algorithm

)

( Begin )

Estimate Pwind, va Pload, SoCb, SoCEV

The system is divided into four main
scenarios:
The system is during charging
mode (H2V);
* Case N°2: The system is during
discharging mode (V2H);
* Case N°3: The system is during a surplus

Internal loads schedulmg

inject mode;

* Case N°4: The system is during a battery

restore-powered.
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Energy
storage

Management
System

Internal home loads scheduling

The system is divided into three steps :
The system begins by shifting

interruptible loads.

)

Y

Pload(cs,1)=0

Y
Pioadr = Nmin X Ploadr

T

A

* Step N°2: The system decrease reducible
loads;

* Step N°3: The system starts then shifting
non-interruptible loads under specific
conditions;

)4 Yes
e

¥
g-1

P=Ploadmax(qcs,nl)

b

I‘)adqcs.nf) =< Hmax X P

No

g=g+1 |e—No—

Go to the main begin

f

Y

.1,-

Pload(qcs,nI)=0 |

b 4

Yes—

The TalTech Estonian Maritime Academy Summer School

8/18/2025



pii)

Findings and

discussions
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Findings and

discussions

Energy management

while launching load 000 : : : .
side management
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The period where the
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Findings and

the presence of the batteries and the
electric vehicle.

. . 18
discussions
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Conclusions
and future 19

works
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Loads types

Mels_S

Lig §

Mels N

Hvac_ N

Hvac §
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Random Forest
R2_score
MSE 0.083
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works

PV system
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Figure 6. LSTM-regressor prediction for PV power production.
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Meterological
dataset

Energy management Model reliability through Recommendations for
system modeling statistical analysis optimal hybridization
sizing

Electrical consumption
profile

X
e

Defining the optimum
Potentiel system hybrid system
hybridations combination

simulation
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