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PROGRAM DESCRIPTION

The program in renewable energy engineering at ENSEM is aimed at making students acquire
scientific and technical knowledge on various forms of renewable energy (wind, solar, hydrogen,
hydropower)

It enables to acquire advanced knowledge in renewable energies, electrical and mechanical
energy storage, control, smart and micro energy grids, forecasting and optimization of energy
systems.

The training is very hands-on and students have access to specialized equipment: fuel cells,
solar panels, wind turbines, hydropower turbines, grid converters for photovoltaic and wind
power systems, multiphase electric machines,micro-grid integrated into our campus, or loT
simulator and sensor platforms (LoRa).



Renewable Energy Engineering

Course Lab Student Pass More
reference Course name LR work workload T | S Grade info
| EU Sources and Storage

Introduction to Hydrogen and Fuel Cell Technologies 12 12 24 48

Storage Components (Electric Storage and Generation) 6 2 8 16 6 10

Solar Photovoltaic Design and Installation 4 4 8 16
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Energy Economics: Issues Related to Renewable Energies (4]
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Course objective:

The purpose of this course is to present the main concepts and the basic economics models used in the field of energy economics, with a
special focus on renewable energy, with the aim to provide the students a referential framework that helps them to achieve a critical ana-
lysis of the energy problems of our environment and the links that these problems have with the development of our society. This lecturenyill
approach the fundamental economic aspect of primary energy (supply, demand, market and prices), it will study the links between ene%/
consumption and economic growth and it will analyze the impact of different energy policies in the economy.

)

Learning outcomes:

e Be capable of illustrating the evolution of different economic and energy consumption aggregates and the main economic stylised facts
about energy economics.

e Describe and interpret charts in a situation of energy consumption evaluation of a region or a country. 9

e Be able to choose, among different proposals, the best energy project, from an economic and a financial perspective.

e Argue the advantages and disadvantages of fossil fuel energy and/or nuclear energy consumption/production versus renewable e@rgy
consumption/production. 0

Evaluate the impact of energy policies in the economy.

Determine the incentives and drivers to switch fossils to renewables.

Solve and reproduce basic economic models.

Criticize the conclusions of specialized press articles related to the utilization of renewables from an economic point of view.

Pre-requisites:

An intermediate level of mathematics (algebra and calculus) is required in order to understand and reproduce the mathematical models.

Course content:

e Chapter 1: Introduction and Basic Notions
11 Basic Economic Notions
1.2 An Introduction to Energy Economics
1.3 Multifaceted Interactions of Energy
14 Energy and Economic Growth

Chapter 2: Energy Demand
21 Introduction
2.2 Economic Fundaments of Energy Demand
2.3 Energy Demand Analysis

Chapter 3: Energy Supply
3.1 Economic Analysis of Energy Supply
3.2 Financial Analysis of Energy Projects
3.3 Renewable Energy Supply

e Chapter 4: Energy Markets
41 Introduction
4.2 The role of the Government in the Energy Sector

e Chapitre 5: Energy, Growth and Welfare
5.1 Growth and Energy Consumption
5.2 The Economics of Climate Change

Assessment :
e Online Activities (1/4)
e Dossier: Analysis of a specialized press article and application exercises (3/4)



Ecole Nationale Supérieure
d’Electricité et de Mécanique

2 Avenue de la Forét de Haye
BP 90161
54505 Vandoeuvre Cedex

+33(0) 372744401

ensem-partenariats@univ-lorraine.fr

ensem.univ-lorraine.fr

ensem-energie-nancy

ensem.nancy

ensemnancy_officiel

ensem.nancy




	+ 14: 
	+ 13: 
	+ 12: 
	+ 11: 
	+ 10: 
	+ 9: 
	+ 8: 
	+ 7: 
	+ 6: 
	+ 5: 
	+ 4: 
	+ 3: 
	+ 2: 
	+ 1: 
	C 14: 
	C 13: 
	C 12: 
	C 11: 
	C 10: 
	C 9: 
	C 8: 
	C 7: 
	C 6: 
	C5: 
	C 4: 
	C3: 
	C2: 
	C1: 
	T 14: 
	T 13: 
	T 12: 
	T 11: 
	T 10: 
	T 9: 
	T 8: 
	T 7: 
	T 6: 
	T 5: 
	T 4: 
	T 3: 
	T 2: 
	T 1: 


