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Who am I? (the teacher)

• Dorget Rémi

Current position: PhD student in ULOR

Research topic: Superconducting machines for aircrafts

Master degree EEA in ULOR (same as students)

• The ULOR economics specialized professors solicited for this module 
have declined:

 The module was out of their scope.

 Their teaching schedule was too busy. 

• Basic economic notions during prior academic path.

• Not a specialized profile on this topic.

• Interested in making the link between my skills in electrical 
engineering and the related societal issues.

HTS coil

Rotor

Copper 
armature



Module 2 : Economic operation and 
societal challenges - ULOR

Who are the students?

• The students are in first year of 
master degree at ULOR.

• Highly international background.

• Most of them have a bachelor degree in 
electrical engineering. 

43%

13%

43%

University of origin (bachelor degree)

ULOR Other French University Foreign University
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Master EEA

• The students are from master EEA (Electronics, Electrical energy and Automatics), they follow 
the Electrical Energy specialty

o The hours mentioned only concern the physical presence of students with a lecturer

o First year of master's degree: 1st semester (275h, 30 ECTS), 2nd semester (275h, 30 ECTS)

• 1st semester (275h, 30 ECTS)

o Language and Professionalization Courses (50h)

o General information on electrical energy and its distribution (30h)

o Calculation tools for electrical engineering devices (45h)

o Electromechanical conversion (30h)

o 3 among 4 {Analog electronics (30h), Automatic (30h), Micro-nano systems sensors (30h), 
Power electronics (30h)}

o Practical electrical engineering work (30h)
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Master EEA

• The students are from master EEA (Electronics, Electrical energy and Automatics), they follow 
the Electrical Energy specialty

o The hours mentioned only concern the physical presence of students with a lecturer

o First year of master's degree: 1st semester (275h, 30 ECTS), 2nd semester (275h, 30 ECTS)

• 2nd semester (275h, 30 ECTS)

o Language and Professionalization Courses (50h)

o Power electronics (45h)

o Modelling of electrical circuits (30h)

o Asynchronous machine (30h) + Synchronous machine (45h)

o Applied hydraulics and thermodynamics (30h)

o Practical electrical engineering work (45h)
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Employability and vocational 
integration

• Largest share of the students work in 
France after graduation

• They usually occupy electrical 
engineer positions

• Only 2 % start a PhD program after 
graduation

• Median wage after taxes: €2,100/month

93%

7%

Workplace after graduation

France Abroad
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I. Energy Policy (28 slides)

• Definition of the energy policy and 
the areas it covers.

• Main issues facing the EU energy 
sector : Dependency import and climate 
change.

• EU goals and acts for energy security, 
renewable energy development. 

• The students have to understand the 
European energy situation and what 
energy policy is the UE pursuing.

Presenter
Presentation Notes
Readings: 
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II. Power sector regulation – Energy 
Policy (38 slides)

• List of the European institutions 
dealing with the energy sector and 
their history.

• Steps toward and unified European 
energy market

• Why regulation is needed on the energy 
market?

• The students must understand the 
organization of the energy market and 
it regulation.

Presenter
Presentation Notes
Readings: Ramos, A., Gago, A., Labandeira, X., & Linares, P. (2015). The role of information for energy efficiency in the residential sector. Energy Economics, 52, S17-S29.Prete, C. L., Hogan, W. W., Liu, B., & Wang, J. (2019). Cross-product manipulation in electricity markets, microstructure models and asymmetric information. The Energy Journal, 40(5).
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III. Environmental issues – Societal 
transmission challenges (33 slides)

• The link between energy sector and 
climate change.

• Measures (societal and technological) 
that can reduce the CO2 emissions from 
the energy sectors.

• The students will understand the 
environmental impact of energy sector 
and what are the actions to solve this 
problem.

Presenter
Presentation Notes
Readings:Cotton, D., Miller, W., Winter, J., Bailey, I., & Sterling, S. (2016). Knowledge, agency and collective action as barriers to energy-saving behaviour. Local Environment, 21(7), 883-897.Gram-Hanssen, K. (2013). Efficient technologies or user behaviour, which is the more important when reducing households’ energy consumption?. Energy Efficiency, 6(3), 447-457.Frederiks, E. R., Stenner, K., & Hobman, E. V. (2015). Household energy use: Applying behavioural economics to understand consumer decision-making and behaviour. Renewable and Sustainable Energy Reviews, 41, 1385-1394.
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IV. Power sector regulation –
Electricity prices (41 slides)

• Organisation of the energy market 
structure.

• Basics of microeconomics: supply and 
demand, social welfare.

• Network price regulation methods.

The students must remember:

• The role of each actor (TSO, DSO, 
producer, retailer).

• The way prices are fixed on a market.

Presenter
Presentation Notes
Readings:Fogelberg, S., & Lazarczyk, E. (2014). Strategic withholding through production failures.De Vries, L. J., & Verzijlbergh, R. A. (2018). How Renewable Energy is Reshaping Europe’s Electricity Market Design. Economics of Energy & Environmental Policy, 7(2), 31-49.
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V. Electricity market – Pricing model 
(36 slides)

• The composition of the end user 
electricity prices.

• Calculation of revenue requirement for 
regulated activities.

The students must know:

• Which actors are regulated.

• How to use business concepts such as 
OPEX, CAPEX, etc for energy sector 
actors.

Presenter
Presentation Notes
Readings:Glachant, J. M., & Ruester, S. (2014). The EU internal electricity market: Done forever?. Utilities Policy, 31, 221-228.Pollitt, M. (2018). Electricity network charging in the presence of distributed energy resources: principles, problems and solutions.
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VI. Long-term energy demand 
forecasting (66 slides)

• The concept of energy balance.

• Information and statistics required 
for energy demand forecasting.

• Description of some forecasting 
methods.

The students must remember:

• The composition of the energy balance 
(primary energy, final energy, etc).

• The relationship between energy 
consumption and economic development.

• Which factors influence the energy 
balance (elasticities, population, 
GDP).

Presenter
Presentation Notes
Readings: Zhou, K., & Yang, S. (2016). Understanding household energy consumption behavior: The contribution of energy big data analytics. Renewable and Sustainable Energy Reviews, 56, 810-819.Suganthi, L., & Samuel, A. A. (2012). Energy models for demand forecasting—A review. Renewable and sustainable energy reviews, 16(2), 1223-1240.
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VII. Power generation, transmission 
and distribution planning (64 slides)

• Descriptions of the steps and goals of 
power planning.

The students will learn:

• The main data required to make a 
proper power planning.

• The different types of existing models 
and methods for planning.

Presenter
Presentation Notes
Readings:Dagoumas, A. S., & Koltsaklis, N. E. (2019). Review of models for integrating renewable energy in the generation expansion planning. Applied Energy, 242, 1573-1587.
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VIII. Congestion management and 
transmission tariff (36 slides)

• The organization of the power exchange 
market in the EU.

• The composition of transmission 
tariffs.

The students will learn:

• How European countries electrical 
networks are connected to each other.

Presenter
Presentation Notes
Readings:Norvaiša, E., & Galinis, A. (2016). Future of Lithuanian energy system: Electricity import or local generation?. Energy Strategy Reviews, 10, 29-39.
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IX. Electricity financial market and 
its risk management (37 slides)

• The organization of the electricity 
financial market.

• The different types of trades made on 
electricity market.

The students will learn:

• What a future is in finance.

• The goal of futures (Forward capacity 
allocation) in electricity risk 
management.  
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X. Cost and benefit analysis – Risk 
assessment (64 slides)

• The main concepts required to carry 
out and cost-benefit analysis.

• The different costs to consider while 
evaluating an project.

• The analysis to conduct to assess the 
risk of a project.

The students will learn to calculate and 
use:

• The discount rate.

• Net present value, benefit cost ratio 
and the internal rate of return.

• The levelized cost of electricity.

• The students must be able to evaluate 
whether or not a project is 
interesting.
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Lectures teaching methods

• Lectures I to III were organised in face to face classes.

• The other lectures had to be organized online due to the COVID-19 crisis.

• For lectures IV to X the students had to read the slides and prepare question. Chat sessions 
were organised to answer students questions.

• Ideally virtual meeting are a better way to proceed because having the students to read the 
slides alone does not allow to highlight particular points.

• Additionally, a summary of some lectures (IV, V, VI and X) was given to the students to outline 
the most important definitions for the exercises sessions.
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Exercise sessions
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Exercise session 1 (2h)

Exercises allowing the students to acquire 
a better understanding of market concepts 
such as:

• Supply and demand curves

• Market equilibrium

• Calculation of social welfare, 
producer surplus, consumer surplus

• Price elasticity
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Exercise session 2 (2h)

Exercises allowing the students to 
manipulate business concepts such as:

• OPEX

• CAPEX

• Regulated Asset Base

• Return on investment 

• Revenue requirement
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Exercise session 3 (2h)

Exercises to train students on cost and 
benefits analysis :

• Comparison of a solar and a wind power 
plants by calculation of the net 
present values of each project.

• Comparison of a coal and gas power 
plants by calculation of the levelized
cost of electricity of each project.
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Exercises teaching methods

• The exercises sessions were supposed to be face-to-face classes of 2 hours each.

• Due to the COVID-19, the sessions were organised online:

• The students had to prepare the exercises before every session.

Feedback:

• These sessions were very important in clarifying a number of misunderstandings and identifying 
the hardest points for students to understand.
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Overview

• The module including the exercises sessions that will be presented after is similar to a 3 ECTS 
module in ULOR.

Lectures Exercises sessions Tasks

I II III IV V VI VII VIII IX X 1 2 3 Cost and 
benefits 
analysis

Article

Personal work

Face to face session

Online chat

Online session
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Student works
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Task: Economical analysis of nuclear 
power plant project

• A different variant of the task was 
given to each student.

• They had to conduct the analysis of a 
nuclear power plant project with 
different assumptions for each 
variant.

• The objective of this task was to 
evaluate the capacity of the students 
to use the concepts and tools studied 
during the lectures and exercises 
sessions.
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Task: Articles analysis

• The article “GRAM-HANSSEN, Kirsten. Efficient 
technologies or user behaviour, which is the 
more important when reducing households’ 
energy consumption?. Energy Efficiency, 2013, 
vol. 6, no 3, p.447-457.” was given to the 
students.

• They had to read it and make a summary of the 
article.

This task had the following objectives:

• To make the students more familiar with the 
structure of a scientific article.

• To evaluate the general understanding of the 
module and see their ability to bind it with 
the article content.
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Student feedback
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Student evaluation of the module

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

My pre-
existing
level of

knowledge was
sufficient to
understand
the course

Slides are
easy to

understand

The exercices
topics

illustrate
the content

of the course

The content
of this

course is
interesting

for me
personally

The content
of this

course is
usefull for
my aspired
profession

Definitely

Rather yes

Rather no

Not at all
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Student evaluation of the module

• The lack of pre-existing knowledge of the students was a concern for the understanding 
of the module.

• Students showed interest in concepts that they do not usually address in their courses.

Parts of the module that generated a strong interest among the students:

• Environmental issues

• Cost and benefit analysis / Energy planning

Parts of the module that generated less interest among the students:

• Legal and institutional aspects
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Thank you for your attention
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