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’ INTRODUCTION TO SUSTAINABLE DEVELOPMENT

Based from presentation of Master “Electrical Engineering and Sustainable Development”, University of Lille



meeting human goals while preserving

natural resources for future generation
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Sustainable Development & Human needs _
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Sustainable Development & Human needs
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Temperature vs Solar Activity
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Sustainable Development & Human needs

Reducing needs

renewable Reducing losses
Reducing waste
ener
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Energy and waste, e.g. USA 2018
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Sustainable Development & actions —

reducing our

ecological
depletions, a sustainable development is footprint

For environmental concerns and resource
1. saving

v

required by:
2. efficiency

* reducing our energy consumption < |
* increasing efficiency of products 3. renewable

* producing energy from renewable sources 4

Sy

Development of new efficient systems
(design, building, control)

Don’t confuse
Sustainable Development
and Renewable Energy




’ NEEDS OF RELEVANT METHODS AND TOOLS

Based from presentation of Master “Electrical Engineering and Sustainable Development”, University of Lille



More efficient systems “

New efficient systems are developed including: efficiency
* more renewable energy conversion systems (high availability)

* more electrical subsystems (high efficiency) 95%
» energy storage subsystems (energy smoothing and recovery) 309

* more multi-physical subsystems (complementary operations)

- more efficient control (for same/higher performances) thermal electric

engine machine

How to design the different subsystem?
How to control the entire system?

a trans-disciplinary methodology is required!

independent of the physical fields Lsystematic procedures and testing



Engineering philosophy “

In order to face the complexity... “divide and conquer™ !

Prof. - , _
C.C.Chan ' J= 4 That's the Engineer challenge !
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system design system control



Energetic Macroscopic Representation (EMR)

EMR
(graphical description)

A

Organization of models of
energy conversion systems

U

Systematic deduction
of organization of
control schemes

and energy management

N

__________________________

[Bouscayrol 2012] [Bouscayrol 2023]



SDG on Energy @ Univ. Lille
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EMR formalism
as common tool




’ EMR TRAINING PROGRAMME @ TALTECH



Training outline “

Wednesday 14 May 2025 .
e e ARG 422 Global schedule that will be adapted

Introduction on Energy conversion Both in funCtion Of the attendance
Energy & Systems A. Bouscyarol

Energetic Macroscopic Representation B. Lemaire Semail
Open discussion on modelling Both

Simulation session / NRG 223

Simulation of an electric vehicle Both

part 1. EMR of the vehicle

Thursday 15 May 2025 Lectures on concepts

Lecture session / NRG 422 (E M R fO rmal ISm)
Inversion-based control B. Lemaire Semail
Wind energy conversion system B. Lemaire Semail
Photovoltaic conversion system B. Lemaire Semail

Open discussion on control Both Lectu res on appl ications
Simulation session / NRG 223 .
(energy conversion systems)

Simulation of an electric vehicle Both
part 2. Control of the vehicle
Friday 16 May 2025

Lecture session / NRG 422 P . . . I .
Energy management strategy A. Bouscayrol raCtlce USIng simu atlon

Hybrid Electric Vehicles A. Bouscayrol (MATLAB-Simulink © )

Subway supply system A. Bouscayrol

Open discussion on energy management (Both

Simulation session / NRG 223
Simulation of an electric vehicle Both Open discussions

part 3. Energy management of the vehicle




