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1.

Introduction

Every year, the ADIFP (IFPEN PhD Student association) organizes a field trip for a group of
PhD students to undertake visits to companies, universities and research institutes at varied
worldwide destinations.
This project aims at giving the students an insight into the possible applications of cuttingedge research inside companies and research actors involved in the energy field. During this trip,
they have the opportunity to discuss about their own work through oral presentations and to
discover new industrial challenges, cultures and ways of thinking about science.
This trip represents clearly a great opportunity to visit foreign companies, universities laboratories
and research institutes, in relation to IFPEN activities, and to discuss with scientists coming from
others educational systems.
This year, this trip, could not have been done without the contribution of numerous sponsors: IFP
School, Consulate General of France in Quebec, the Agence universitaire de la Francophonie, BNP
Paribas and IFP Training.

Thanks to this sponsors, 15 students had been visiting the Canada from May 2th to May 14th, dividing
the journey between two locations: Montreal in Quebec and Calgary in Alberta. Montreal had been
chosen due to its great pole towards university research. Calgary had been selected for its leading
position towards the exploitation of non-conventional petroleum, such as the oil sand where it
belongs on of the worldwide reference.
This year, we had the opportunity to have members within 14 specialties from the IFPEN group:








Colloidal science
Processes modeling
Analytical Chemistry
Heterogeneous catalysis
Modeling / Geodynamics
Molecular modeling
Fluid mechanics









Geochemistry and petrophysics
Fatigue, Corrosion fatigue
Material synthesis
Process development
Optimal control
Structural geology
Engine post catalytic converter

We had the chance to get introduced to several leading companies:



Pétrolia Inc.
Weatherford Laboratories




IFP Canada
Shell

As well as worldwide-known universities, research institutes and research centers:




Ecole Polytechnique de Montréal
CIRAIG
Institut Trottier





Natural Gas Technologies Center
Université de Montréal
University of Calgary

Finally, we were received by the Consulate General of France in Quebec.
This report summarizes this journey and gives a vision of the organization. It also has for vocation to
show the investment of the students in this project. This report was drafted by all the participants,
under the coordination of members of the ADIFP: Charlotte Gallois, Robin Lafficher and Svetan
Kolitcheff.
Again, we wish to thank our sponsors without whom this trip would not have been possible.

2.

Planning

Trip Programme
Saturday, May 2nd

Arrival at Montreal

Sunday, May 3rd

Free Time

Monday, May 4th

Ecole Polytechnique de Montréal
Institut Trottier
CIRAIG

Tuesday, May 5th

Natural Gas Technologies Center

Wednesday, May 6th

Université de Montréal

Thursday, May 7th

Pétrolia Inc.
Consulate General of France in Quebec

Friday, May 8th

Free Time

Saturday, May 9th

Arrival at Calgary

Sunday, May 10th

Free Time

Monday, May 11th

University of Calgary
Weatherford Laboratories

Tuesday, May 12th

University of Calgary
IFP Technologies (Canada) Inc.

Wednesday, May 13th

Shell

Thursday, May 14th

Free time and flight back

3.

Participant list

Name

Speciality

Year of PhD
Graduation

BENIEST Anouk

Modeling /
Geodynamics

2017

BERNACHOT
Isabelle

Geochemistry
and
petrophysics

2016

BLEUSE Florine

Optimal
control

2017

CARREIRA
FERREIRA Sonia

Processes
modeling

2017

ESTEGHAMATIAN
Amir

Fluid
mechanics

2016

GALLOIS Charlotte
GAULIER Florine

Colloidal
science
Analytical
Chemistry

2016
2015

GAUR Vidit

Fatigue,
Corrosion
fatigue

2016

KOLITCHEFF Svetan

Heterogeneous
catalysis

2016

LAFFICHER Robin

Material
synthesis

2016

MIZZI Benoit

Process
development

2016

MOLINA
GONZALEZ Sonia

Engine post
catalytic
converter

2017

SYMEOU Vasilis

Structural
geology

VALDEZ LANCINHA
PEREIRA Mafalda
ZHAO Wei

Engine post
catalytic
converter
Molecular
modeling

2017

2016
2017

PhD Thesis Title
Thermal reconstruction of the South
Atlantic conjugate margin
Geochemical approach to assess evolution
of the petrophysical properties of a porous
media in the context of CO2 storage and
CO2-EOR
Optimal and robust control of hybrid
vehicles – Application of Intelligent
Transport Systems for fleet management
Modelling of the intra-granular transport in
a catalytic reactor: understanding of
transport phenomena and representation
of an adapted porous structure
Multi-scale numerical simulation of
fluidized beds by High Performance
Computing
Study of physic-chemical properties of
boehmite suspension and drying
Asphaltenes diffusion into mesoporous
catalysts under hydroprocessing conditions
Fatigue of clip connectors for offshore
drilling risers under the combined
influence of a high mean stress and biaxial
tension
Multi-technical approaches of diffusion
phenomena in vacuum gas oil
hydrotreatment
New precipitation process for alumina
synthesis
Reactive separation of carboxylic acid from
fermentation broth, application to succinic
acid
Coupling of soot oxidation and NOx
reduction function in diesel engines
Transition from compression to strike-slip
tectonic styles along the Northern margin
of the Levant basin: structural analysis and
modeling
Study of the N2O formation and elimination
mechanism on the NH3-SCR process for
NOx reduction
Selectivity of bimetallic nano-aggregates
supported on gamma alumina

4.

Trip report

Arrival in Montreal
Saturday, May 2 nd , 2015
Vidit Gaur & Vasilis Symeou
The first day marked our arrival at the international airport of Montreal. All the doctoral students of
IFPEN, from Rueil-Malmaison, Solaize and Toulouse, boarded flight AF 342 which was operated by Air
France. Leaving from the international airport of Charles de Gaulle, it took us almost 8.30 hours to
arrive to our destination, the Pierre Elliott Trudeau International Airport of Montreal.

Upon our arrival at Montreal, we took the bus through the graphical streets of the town and reached
Le Gite Hostel, our accommodation center for the 6 days until our next departure to next city,
Calgary, Alberta.

After leaving our luggage in our rooms we took to the streets of the city for a stroll, while searching
for Canadian diners to have a traditional dinner. We ended up in a small restaurant which served the
traditional dish: “la poutine”.

It is believed that the poutine dish dates back to the 50’s and originates from Quebec, Canada. It is
made with French fries, cheese curds, topped with light brown gravy sauce while different variations
exist depending on the preferences of the customers. The legend has it that one customer asked for
a handful of cheese curds on his French fries which prompted the chef to say: “ça va faire une
maudite poutine”, which is where the name of the dish is derived which means “strange mixture”.

Free time (discovery of Montreal)
Sunday, May 3 r d , 2015
Anouk Beniest & Mafalda Valdez Lancinha Pereira
Our trip began in Montreal with a beautiful sunny and warm Sunday. We stayed here for almost a
week, and so had the time to get to know the city. After a good night sleep, an early wake-up due to
the jetlag and a delicious breakfast, the group split into two. Some of us went to explore the
downtown, the old port and the little islands next to it, while others headed towards the northern
edges of the city to discover the swamps of Montreal. In the afternoon we got all together in the
Mont Royal park.
The surroundings of the old port mix well together the urban scenery with an old industrial
background. Many people take profit of the good weather, running or walking along the river.

Natural park de la Pointe-aux-Prairies is roughly an hour away from the hostel by metro and bus. We
crossed the industrial side of the town and then a pretty arboreal area. The leaves were not yet
green, even though the temperature raised up to 20 °C and the sun was shining brightly. Once off the
bus, we headed to the park. A one hour walk took us to an observatory to look for wildlife. During
the walk, the expectation was high, on reindeers and grizzly bears, but only squirrels were found
everywhere. They are not shy at all and love to be on the spot light.

We continued our walk crossing a highway and ended up on the other side of the swamp, close to
the observatory. We kept on going, moved by the expectation of more wildlife. However,
unfortunately we got stuck by a bunch of squirrels and a snake, and so, by midday, we walked back
to the nearest bus stop to get back to town. The bus route took us along different neighborhoods,
giving us glimpses of the lives of many Canadian people.

Back in town, we got the most famous smoked meat sandwiches for lunch and went all together for a
picnic in the Mont Royal park. The Mont Royal park is one the main attractions of Montreal. Sunday
afternoons are even more special with hundreds of people getting together in the park to dance at
the tam-tam music and to balance in one of the several slack lines.

Finally we went to the top of the mountain to enjoy an amazing view of the town, and the honor of
the visit of some special wild friends.

Ecole Polytechnique de Montréal
Monday, May 4 th , 2015
Anouk Beniest & Mafalda Valdez Lancinha Pereira
The first encounter of the 2015 field trip kicked off with a visit to the Ecole Polytechnique de
Montréal. It is beautifully located on one of the hills surrounding city of Montreal, the view is
stunning. The Ecole Polytechnique de Montréal is one of Canada’s top engineering teaching and
research centre and has been founded in 1873. Nowadays, it houses over 8000 students and 2100
graduate students. Of these graduate students, 9% is a PhD student, 16% is in their 2 nd cycle, 65%
does a so-called "formation" and 10% works in another form. Connections with 250 institutes all over
the world assure that nearly one-quarter of the student population at the Ecole Polytechnique comes
from abroad. The overall ratio between men and women is 76 % versus 24%. A variety of programs is
offered by the Polytechnic Montreal. It ranges from aerospace engineering to biomedical engineering
and geological programs to software engineering.

The first presentation was given by Jean Dansereau. He is responsible for the doctoral students at
Polytechnic Montreal. It was a general talk, providing some numbers and explaining the Canadian
system of higher education. In contrast with the European Bachelor-Master System, the Canadian
students start their educational career at the age of 17 with two years in college (or CEGEP), followed
by a four year engineering education. This is equal to a Master’s level in Europe. Another difference
is the PhD, which, compared to the "doctorat" in France takes four years, instead of three. Canadian
students also have the possibility to learn a "maitrise", which only takes two years and provides an
additional degree.
Andreas Ehinger, who is responsible for the PhD students at IFPEN, followed with a similar, general
talk to introduce our institute to the Canadian students. Then, it was our turn to give a short
presentation about our projects. This was not only interesting for the Polytechnic students, but also
for all of us, since some us of work in Solaize and others in Rueil-Malmaison and we don’t know
exactly what everybody is working on. Unfortunately, the schedule was very tight and only 11 of us
got the chance to present their work.

Subjects ranged from optimizing catalyzing processes to numerical modeling of processes in different
fields, for example battery efficiency in hybrid cars and thermal evolution of passive conjugate
margins. Chemical and geological field studies are also part of the scope of work in which IFPEN
operates.

After the lunch, we continued with presentations of CIRAIG. This institute is part of the Ecole
Polytechnique de Montréal since 2012. It is concerned with all research related to renewable and
green energies. The first presentation was given by Pablo Tirado. He studies electricity
consummation in Quebec. Electricity is much cleaner than other energy sources and is very
widespread in the region. He investigates what elements add to the production of electricity. He did
not have a conclusion yet, but he stated that compared to other provinces, the CO2 emission is very
low in Quebec. Therefore it is considered to be a very green province.
The second presentation was given by Hassan Elzein. He studies the Canadian energy sector with a
strong focus on wind energy and how to optimize the storage of this energy. There are several
mechanisms such as mechanical storage, chemical storage and thermal storage. His focal point is
optimizing the storage of wind energy in batteries.
The next talk briefly discussed a model for temporal variation which is linked to the variable
consumption of electricity, a study done by Elsa Marico. It uses real time data to model the impact of
electricity consumption. It models for example the impact of the season changes in Canada.
Thomas Dendres continued this session with a talk about the life cycle of electricity. He tries to
analyze all the different players between the engineer and the economist. In Canada, most of the
energy comes from hydropower, but in the center of his attention we find hydrocarbons which are
used to produce electricity. His results show there is still a lot of question about the actual usage of
hydrocarbons.
The last presentation of the CIRAIG was given by Pierre-Oliver Roy. He investigates the hydrocarbon
exploration sector of Quebec, starting with the conventional prospecting from 1850 to 1960. He
described the boom in shale gas exploration between 2000 and 2010. Recently, between 2012 –
2014, environmental studies were carried out based on data recovered from exploration along the
Saint Lawrence River. He basically gave an overview of the present-day knowledge of the status of
hydrocarbon exploration in Quebec.

The afternoon continued with the meeting of the Chemical Engineering department of the Ecole
Polytechnique Montreal. This group is engaged with investigating the options for reusing and
optimizing waste removal. Each member of the group of Mohammad Latifi presented their project.
One of the major projects is the optimization of the hydrodynamic parameters of a bubble reactor.
This reactor contains catalysers that enhance certain chemical reactions. A second project discusses
micro-wave assisted pyrolysis to decrease and reuse the waste from, e.g. non-reusable food-boxes.
One of the waste products is lignin, which can be used for fuels. Yet another topic investigated by
this group is the chemical development and analysis of fluidized beds. The last topic there are
interested in is the recovery of Rare Earth Elements. The behavior of particle systems is still not a
transparent system yet and it might be very beneficial for the industry to have better insights.

The last session of the day was provided by the IET (Institut de l’Energie Trottier). This institute has
been founded in 2013. Their aim is to become the reference for decisions on energy matters based
on scientific data. Three speakers briefly described the projects they are working on. The first
speaker, Miguel Anjos, discussed the use of syn-gas, gas made from other gasses. According to him,
the best working method is the C-POX method. On micro-scale it proves to be very efficient. The next
challenge will be the upscaling and diminishing of carbon production in the process of syn-gas
production. The second presentation was given by C. Trevisament who was working on a microrefining unit for the GTL transformation of associated natural gas. It is cheaper to burn flare the
residual gas than to collect it. One of the aims is to capture the residual gas, liquefy it and reuse it,
thereby reducing the amount of gas being flared. The very last presentation of was about applied
mathematics in economics. The key-question was: what can be learned from good calls and the
mistakes of others? The study compares Canada with other countries such as Norway, Sweden,
France and the U.S. to see how their energy sector is being organized.

Free time (city tour in Montreal) and NGTC (Natural Gas Technologies
Center)
Tuesday, May 5 th , 2015
Robin Lafficher
On Tuesday, May 5, we took advantage of a free time in the morning to visit Notre-Dame Basilica,
one of the most precious building of Quebec’s religious patrimony. Built between 1824 and 1829, its
Gothic Revival architecture is among the most dramatic in the world, and the church remained the
largest in North America for over fifty years. Its interior is grand and colourful, its ceiling is coloured
deep blue and decorated with golden stars, and the rest of the sanctuary is a polychrome of blues,
azures, reds, purples, silver, and gold. It is filled with hundreds of intricate wooden carvings and
several religious statues. This design was inspired by the Sainte-Chapelle, in Paris.

On the afternoon, we went to the Natural Gas Technologies Center (NGTC), located in Boucherville,
near Montreal. We were greeted by Mr. Stéphane Brunet, General Manager. The meeting started
with a short introduction of each PhD students and IFPEN. Then Mr. Brunet presented us the NGTC
and its objectives, before detailing some of the main projects conducted or in progress.

Founded in 1992, the NGTC is a non-profit organization operating in the field of technological
development. It is the only Centre in Canada dedicated solely to applied research for the natural gas
industry. Its mission is to carry out in-partnership technology development activities in order to
contribute to the smart use of natural gas combined with renewable energy sources. NGTC areas of
expertise cover numerous fields, such as combustion, energy analysis, simulation, or gas distribution
network.
Among the most emblematic projects run by the NGTC is the design and test trials for the
combustion system used in the Olympic torch for the 2010 Vancouver Winter Olympics.

http://www.ctgn.qc.ca/

http://www.ctgn.qc.ca/

After the presentation, we visited the NGTC laboratory, a space of 750 m² with several working areas.
There, we were able to see different test benches, such as:
 A climate chamber, to produce temperature ranging from -30 °C to 60 °C;
 A thermal comfort test bench, to analyze, for example, the room air distribution with
different types of air diffusers;
 An infrared workstation for characterizing the heating profiles of infrared equipment
 A test bench for tools used in natural gas distribution networks

Université de Montréal
Wednesday, May 6 th , 2015
Sonia Carreira Ferreira & Svetan Kolitcheff

On Wednesday, May 6, we were greeted by three laboratories of the Chemistry Department of the
University of Montreal.
The first laboratory visited is that of Pr. Kevin Wilkinson, whose group promote the study of
biophysicochemical constituents of biological and environmental systems. The goal of their study
comprehends for example the understanding of the impact on environment contaminating particles.
For that matter, they have developed sensitive analytical techniques for heterogeneous systems.
The second laboratory visited is coordinated by Pr. Peter Chaurand. His group is working on
developing new methods for molecular imaging of thin sections of organic tissues by mass
spectrometry.
The last laboratory visited is directed by Pr. Jean-François Masson. In this laboratory are developed
spectroscopic methods for the analysis of biomolecules and energetic-materials. Also, they examine
the chemical surface properties to enable the selective analysis of certain compounds.
When visiting these laboratories we were surprised by the laboratories management, which is
uncommon compared to French ones. In these laboratories, the number of effective workers is very
low and the labor force is mainly composed by master and doctoral students that is frequently
renewed. Moreover, laboratory managers often create start-ups from their research. That is the case
of Pr. Masson, who explained the development of a tool for identification and simple quantification,
portable and less expensive, whose marketing is envisaged.
After visiting the laboratories and coffee break with the students involved, a presentation session
was held. A different project from each lab was presented and five PhD students from IFPEN were
also able to present their work.

First, a student of Pr. Masson presented an analytical tool developed in the laboratory and its
usefulness to quantify the environmental impact of ammunition.
Then Benoit Mizzi and Sonia Molina had the opportunity to present their thesis topics, which called
for a significant number of questions from different research groups encountered.
Afterwards a master student belonging to the group of Professor Wilkinson presented his work. The
latter dealt with the impact of silver atoms (antibacterial property) in an aquatic environment. A
study by dark field microscopy, allows the identification of the behavior of these particles between
agglomeration phenomena and surface reactions.
A second session of presentations from IFPEN PhD students took place, Mafalda Valdez, Isabelle
Bernachot and Charlotte Gallois exhibited their respective thesis subjects.
Finally, this exchange session was concluded by a student of Pr. Chaurand. The study in case was
regarding the mass spectrometry imaging of mouse brain strips, applied to the study of Alzheimer's
disease. The sharing session was concluded on the use of animals in research.
At the end of the meeting with the Department of Chemistry at the University of Montreal, we went
to the Jean Talon Market, the oldest public market in Montreal located in the heart of Little Italy. The
afternoon was devoted to free time, different groups were formed according to the desires of each.
A first group went shopping at Central Market while the second went to the Montreal Biodome.

To conclude the day in great glory, the different groups and the students met at the Montreal
University joined at the McCarold’s pub, located near the University of Montreal. The exchanges,
about student life, research and even politics, were rich and interesting, especially for members of
the field trip wishing to stay some time in Montreal.

Pétrolia and Consulate General of France in Quebec
Thursday, May 7 th , 2015
Benoît Mizzi & Wei Zhao
On Thursday, May 7, we had an opportunity to know the enterprise Pétrolia. Pétrolia is a leader in oil
and gas exploration in Quebec. In Quebec, the majority of resources searched and founded are
unconventional. In order to search for these resources, Pétrolia holds almost 23% territories of the
Quebec under exploration license, which is 16000 km² of land in the Gaspésie and on the island of
Anticosti.

Founded in 2003, Pétrolia is listed on the TSX stock exchange since 2005 and has invested nearly
$42.5 million to obtain exploration permits, bringing quantity of geophysical works and drilling
dozens of exploration wells.
We were received by Mr. Jean-François Belleau, Director of public affairs at Pétrolia. His duty is to
manage conflicts with the population under the risks of pollution on the Gulf by operating activities.

Currently, the main projects of Pétrolia are Anticosti, Haldimond and Bourque ; there are also five
secondary projects.
The isle of Anticosti is an isle with a low population density (200 inhabitants). The project Anticosti is
a 100 million dollars project in collaboration with Saint Aubin E&P, Corridor Ressources Inc. and
Ressources of Quebec. This project aims to the research of unconventional resource, including the

gas and oil of the bedrock. For this fact, Pétrolia drills wells, obtains the seismic data and analyzes
more than 900 samples in the laboratories.
Haldimond is a project of oil production, located at the end of the region of Gaspésie. This area looks
very rich in oil: the total resource is estimated of nearly 70 million barrels and a recoverable amount
of 7.7 million barrels. The projects Haldimond 1 and 2 are capable of producing but it is not enough.
Exploration project Haldimond 4 was launched at the end of 2012 to confirm resources and increase
production. Oil is in natural fractures, So Pétrolia uses horizontal drilling to meet most of these
natural fractures and avoid using hydraulic fracture.
The Bourque draft lies in a wooden area. Pétrolia and its partners have discovered an important
reserve of wet natural gas there (35 Tm3 or 1 Tera Cubic Feet). There are four reservoir areas, two
wells have been drilled by Bourque 1 and 2 with a depth of 3140 m in deviated wells and 2680 m in
vertical shaft. The production of petroleum in this area is redistributed in the neighboring regions for
domestic and industrial use and thus to promote local activity.
Other projects more to the West of the Gaspésie are projects of geological, geochemical and seismic
studies on the land that could probably be good natural reservoir.
Pétrolia is a company with a real technology in geological exploration and drilling design. It is looking
for capable people in fields such as geology, drilling or the reservoir analysis, profiles which also exist
at IFPEN.

On the afternoon of Thursday, May 7, we were welcomed by Ms. Magali Bricaud, attached scientific
and academic at the Consulate General of France in Quebec. The discussion started firstly on the role
of the Consulate in Quebec and then turned into the form of question and answers, which were
mostly about emigration and immigration in Canada as well as the conditions of work.
The role of the Consulate in Montreal is to manage the second foreign French community after that
of London. It handles all administrative aspects for all citizens of resident or passage in Montreal.
Currently in Quebec there are over 1500 missions CNRS and 500 theses in co-supervision with
France. Approximately 50% of professors in Canada have a French thesis. All these figures show a
strongly scientific collaboration between Quebec and France. The role of the Department of
Cooperation and Culture of Ms. Bricaud is to maintain and improve these relations.
The questions asked to Ms. Bricaud brought on the mobility of Quebecers in France and on
immigration to Quebec for us French. Today there are about 1300 Quebecers in France each year for
a stay period less than three months. 60% of these Quebeckers are in social sciences and only 2% in
engineering schools. The reason is that in Quebec there is an order of engineer who does not know
well enough these foreign degrees and it is same with other professions as doctor, lawyer or nurse.
International mobility of Quebecers is relatively low, where a majority of them choose the United
States and France. The first reason is that finding a job in future is an obstacle to mobility. The
second reason is due to the organization of the finance of universities in Quebec. Funding of

universities is based on the number of registered student, universities have therefore no interest to
encourage international mobility and try everything to keep his students in their country.
In Quebec there are 18 Universities with various themes, such as medicine and health in Mc Gill.
Aeronautics industry is also well represented with the presence of large group such as Bombardier,
where many topics of research exist in motorization, materials or technologies of information and
communication (ICT).
The conditions for immigration to Quebec tend to be more difficult on the registration fees. Before a
French coming to study in Quebec had to pay $2,200 registration fee while these costs amounted to
$6,600 for Canadians and $15,000 to $35,000 for other foreigners. In the context of the policy of
deficit reduction agreements made between Quebec and France, An undergraduate student will pay
$6,600 registration fee and a student of the 2nd and 3rd cycle will pay $2,200.
Applying for a post-doc in Quebec is not in the same way in France. In Quebec, each teacher has its
own funding and manages it as he wants. He is the head of a sort of SMEs and assesses the resources
he needs. Applying for a post-doc in Quebec needs therefore to find these professors in connection
with its activity and make contact directly with them.
At the evening, the ADIFP team students organized a barbecue on the balcony of the hostel, after
which some of us decided to discover the nightlife in Montreal.

Free time (Oka National Park and Saint-Joseph's Oratory of Mount
Royal)
Friday, May 8 th , 2015
Florine Gaulier & Sonia Molina Gonzalez
May 8th was our second free day in Montreal. In the morning, two groups were formed, according to
what each one wanted to explore out of the program provided for the day.
On one hand, a group of about ten people booked two rental cars in a local company and went to
visit the Oka National Park, a nice location for sunbathing, about 50 km away from Montreal. There,
we enjoyed a long sandy beach with shallow waters and, afterwards, a little hike to the top of a hill.

There we had a breathtaking view of the hole park’s landscape. After this long promenade, we came
back to Montreal and have dinner in a typical Canadian pub to regained strength.

On the other hand, a second and smaller group stayed at Montreal city to do some sightseeing of
very famous sites of downtown, such as the Saint-Joseph's Oratory of Mount Royal, Canada’s largest
church build in 1920’s and funded by public.

Despite the traditional and stark exterior architecture, interior hides a surprising modern style.
Beautiful gardens surrounded the church, , as well as a smaller chapel and a Way of the Cross. From
the frontal lookout, the group enjoyed a stunning views of Montreal city.

Day trip from Montreal to Calgary
Saturday, May 9 th , 2015
Sonia Carreira Ferreira & Svetan Kolitcheff
The last day in Montreal arrived, the luggage was packed and we were ready to reach our next
destination: Calgary.
But before leaving Montreal, a gargantuan brunch was booked. Thus, we would leave Montreal in a
good mood, with a taste of fresh orange juice, bacon and pancakes. After this last banquet, the last
souvenirs, consisting primarily of maple syrup were purchased. We finally returned to the youth
hostel to pick the luggage and took the bus 747 to reach the airport.

While waiting for our flight we were notified that the sunny day was going to turn into a storm,
delaying the take-off time. After a rather turbulent flight and not very relaxing, we finally landed in
Calgary.
Located 80 km east from the Canadian Rockies, Calgary is the largest city in the Canadian state of
Alberta. It is a well-known destination for winter sports and ecotourism. But most impressive is the
amount of constructions in the meantime. Calgary is the most prosperous city in the province, and
the fact that unconventional oil has been exploited during the last few years is no coincidence.

Arriving in Calgary, we immediately realized that our winter clothing were finally brought to Canada
for a purpose. Goodbye, shorts, t-shirts and sunscreen, we met without any great enthusiasm our
coats left in our luggage since Montreal.
We finally arrived to our new youth hostel extenuated. With our beds prepared it did not take long
to the participants to get some sleep. It was time to recharge batteries and get some rest because
the following day was the only full day of sightseeing in Calgary. Some of us were already planning to
explore the city or to conquer the Rockies.

Free time (short trip in the Rockies)
Sunday, May 10 th , 2015
Isabelle Bernachot & Florine Bleuse
The day after our arrival at Calgary, a part of the group decided to spend its free Sunday at Banff
National Park, in the south of the Rockies. After having rented two cars, we were ready for
adventure !

After one hour and a half in the car we finally arrived in the very tourist but lovely Banff town. It was
developed near the railway station as a service centre for tourists visiting the park. The town is
surrounded by mountains, notably Mount Rundle, Sulphur Mountain, Mount Norquay, and Cascade
Mountain, well known for their hiking, biking, scrambling and skiing areas.

We planned to see a lot of things around Banff and did not have so much time to do it, so we quickly
started our hike on the Sulphur Mountain. We started with a pleasant sunny weather, walking on a
nice trail. The further up the mountain we went, the more magnificent the landscape was, even
though we had really few points of view of the valley because of the trees.

The second part of our ascent was much more difficult, especially for those who had not the right
footwear. We had to pay attention to the ground, since some places were muddy or icy, and snow
started to fall (but we were happy to finally see that face of Canada we were expecting, and for the
first time we had the occasion to use our warm clothing). At the end we manage to reach the top of
the mountain… where we could not enjoy any view because of the fog. However we took as a reward
a hot beverage, bought some souvenirs or tried some “local clothing” and, for the most adventurer
of us, had a snowy foot bath.

For a less exhausting way down, we decided to use the gondola, enjoying at the same time the
beautiful view of the valley as the fog dissipated. However, three adventurers chose to hike down the
mountain.

We spent the second part of the afternoon at Lake Louise. This is a beautiful place in the park which
is very well known and making his reputation. In this season of the year, the landscape was very
different from what we usually get on postcards, but equally breathtaking: instead of a turquoise
water surrounded by a dense green forest, we enjoy a frozen lake surrounded by a snowy landscape.

Our free time ended in this wonderful place and it was time to go back to Calgary. But before coming
back, some of us, probably disappointed to have missed the chance to take a bath in the Sulfur
Mountain’s hot springs, could not resist to try the water temperature…

University of Calgary and Weatherford Laboratories
Monday, May 11 th , 2015
Benoît Mizzi & Wei Zhao
On the morning of Monday, May 11, we went to the University of Calgary, which was founded in
1966. The University of Calgary is presented as Canada’s leading next-generation university, located
in the nation’s most enterprising city. In a rich learning environment, the university serves over
31,000 students in more than 200 undergraduate, graduate and professional degree programs, and
provides the community with diverse lifelong learning opportunities. One of its top five goals of
research is in the domain of energy innovations for today and tomorrow, which is very similar to ours
at IFPEN.

We were greeted by two groups here, Petroleum Reservoir group (PRG) and Fundamentals of
Unconventional Resource group (FUR). Firstly, during the talk with PRG, three of our PhD students
from IFPEN gave a ten-minute presentation in two different aspects in front of almost 30 people,
including ourselves: Florine Gaulier and Svetan Kolitcheff in Petroleum Processing, Isabelle Bernachot
in Geochemistry-Petrophysics. The presentations were at once given a lot of feedbacks by Mr. Steve
Larter, Canada Research Chair in Petroleum Geology, and his postdoctoral fellows. Then, we visited
the laboratories of PRG, and, at same time, the PhD and postdoctoral students of PRG presented
their main research works by showing us their scientific posters.

PRG has been continuously innovating the advanced technology in the domain of chemical analysis
since 2004. They have some very mature analysis equipment, including Gas chromatography-mass
spectrometry, liquid chromatography-mass spectrometry, Fourier Transform Ion Cyclotron
Resonance Mass Spectrometry and GCxGC 4D TOFMS. Some of them are even very hard to find in
the whole Canada, like Fourier Transform Ion Cyclotron Resonance Mass Spectrometry, which is one

of only three instruments in Canada. In addition to carrying out basic and applied research studies,
some in PRG and its spinoff companies are involved in technology development and are active in
patenting some of their work via a variety of routes.
After the short meeting with PRG, we were greeting by FUR group, which is headed by Dr. Apostolos
Kantzas. The main studies of FUR focus on conventional heavy oil and bitumen in oil sand. The
primary objectives have been identified by industry and aligned with public sector priorities. In our
team of IFPEN, Isabelle Bernachot and Amir Esteghamatian were invited to present their PhD works
with FUR group in privacy, while the rest of our team were invited to visit the campus of University of
Calgary.

In the afternoon, after a quick lunch in the campus of university, we headed for Weatherford
Laboratories, which is one hour away from the University of Calgary. Weatherford Laboratories,
founded in 1976, is engaged in all facets of rock and fluid analysis for the purpose of evaluating
hydrocarbon resources around the world. From core analysis, sorption, geochemistry and isotopic
composition to detailed basin modeling, they provide public with the real reservoir rock and fluid
information that has not been distilled by a simulator or iterated by software.

Before visiting their analysis laboratories, we were all suited up by security equipment. We then
went to the site’s different laboratories:
 Rock shop which is mainly for cut all kinds of rocks collected;
 Gamme Lab for the analysis of cores;
 Fluid Lab;
 Gas Brewing Lab;
 Dean Stark Lab which is for cooling and cleaning the oil fluid;
 H2S Lab;




P.V.T. Lab which is aimed to control all of the fluid in the reservoir condition;
Special Core Analysis Lab and Geo Chem Lab in which the TOC (Total Organic Carbon) in oil
steam is identify.

We have all learnt about a lot of things that day, especially for students in geoscience, who had the
opportunity to combine their knowledge with practical experience in industry.
During the Weatherford Laboratories visit, the organizing team had the opportunity to meet and to
thank Zied Ouled Ameur, a former PhD student at IFPEN, now working at Cenovus. His help, in the
form of numerous contacts in Calgary, has been really valuable during the field trip organization.

University of Calgary and IFP Technologies (Canada) Inc.
Tuesday, May 12 th , 2015
Isabelle Bernachot & Florine Bleuse
After PRG and FUR groups the day before, the visit of the University of Calgary continued on Tuesday,
May 12, with the meeting of the Reservoir Simulation and Visualization Research group from the
Department of Chemical & Petroleum Engineering. The group research is concentrated on:
 derivation of physical and mathematical models based on field data, laboratory experiments,
and geologists’ knowledge;
 upscaling from geomodels to reservoir simulation models;
 development and study of high order and accurate numerical methods;
 development and analysis of linear and nonlinear solvers;
 benchmarking, validation, and applications;
 reservoir simulation software development.
The current research especially focuses on modeling and simulation of advanced recovery processes
CSS, SAGD, ES-SAGD, and VAPEX for heavy oil/bitumen reservoirs (source:
www.ucalgary.ca/reservoir_simulation).
We were warmly received by Ms. Jamie McInnis, Project Manager. After a brief presentation of the
group, we were invited by Mr. Stephen Cartwright, Visualization Support Technical Manager, to visit
the simulation lab described as follow:
“High end computers power a reservoir simulation lab, the ENCANA Parallel Processing Facility and
the Schlumberger iCenter. The 32 CPUs, configured in parallel, enable large geostatistical and
reservoir simulation studies. The iCentre is a 3D Immersive Visualization facility where the four 8' x 10'
screens allow investigators to be immersed in a reservoir simulated with Schlumberger's Inside
Reality.”

The 3D Immersive Visualization facility is not only used for reservoir simulation, but also for dance
and sports training (in particular bobsled and luge), among other things. We were given the
opportunity to experience immersive virtual reality by testing the facility and the Occulus Rift
headset.

Afterwards, we were invited to get back to the conference room to hear presentations from different
members (researchers and students) of the Reservoir Simulation Group about their works. Then, five
IFPEN students were able to give an overview of their research for about twenty minutes each,
followed by questions from the audience.

In the afternoon, four students (Anouk Beniest, Florine Gaulier, Isabelle Bernachot and Vasilis
Symeou) were invited to meet the IFP Technologies (Canada) Inc. team. “IFP Canada” is a 100%
subsidiary IFP Energie nouvelles created in 1998 which objective is to connect local Canadian oil and
gas industry with the world’s leading expertise in Geology and Reservoir Engineering, EOR
technologies and Produce Water Management. IFP Canada also represents the EOR Alliance in North
and South America, bringing this complementary bank of enhanced oil recovery knowledge to
customers with depleting reserves (view more on ifp-canada.com).
We were received by two members of the management team, Dr. Tristan Euzen, Senior Geologist,
and Mr. Eric Delamaide, General Manager and Manager EOR Americas for the EOR Alliance. After a
brief introduction, they both gave us an overview of IFP Canada activities and presentations about
North American shale gas industry, and about the EOR Alliance, a partnership among Solvay, BeicipFranlab and IFPEN, and one of the largest groups of experts dedicated to EOR. The students also
presented each their PhD projects, and the meeting ended with an interesting discussion between
the IFPEN students and their hosts about job opportunities and working environment in Canada.

Shell and free time (Fish Creek Park)
Wednesday, May 13 th , 2015
Amir Esteghamatian & Charlotte Gallois
On Wednesday, May 13, we visited Shell Technology Center Calgary (STCC) which is involved with
many aspects of oil and gas research. Since 1983, this center provides laboratory and technical
services to the company’s business units. STCC laboratory teams are focused on five key areas:
 Oil sand technology
 Materials – testing and engineering
 Fuels and lubricants
 Analytics
 Information and technology software development

First, Michael Zenaitis presented Shell activities at a global level. Shell employs 94000 persons in 70
countries and produces about 3.1 million barrels per day. In Canada, Shell’s activities mainly consist
of oil sand, Sulfur, lubricants, marines fuel, refinery, aviation fuel and retail fuel. The Canada Shell
office is based at Calgary. Calgary is a rich area in terms of oil sand reservoirs. However, only 2.5 % of
the oil sand area is minable. In general, Canada enjoys 5000 km2 minable oil sand area, in which

200 km2 is under development by Shell. After a general presentation, they particularly presented the
refinery process of oil sand and also the thermal Enhanced Oil Recovery (EOR) process utilized by
Shell.
Afterwards, we were separated to two groups: one visited the residue hydrocracker pilot plant and
the other group visited the rest of the building. After that, the groups switched. The laboratory
services provided by STCC cover different areas. Starting from exploration and production, they work
on qualitative mineral identification of drill cuttings and core specimens. They especially used X-ray
diffraction, custom microscopy examinations and digital images by Energy Dispersive Spectrometry
(EDS), and analyze connate waters in oil sand samples. Furthermore, among various activities at
refining level, it is worth to mention characterization of feed stocks and intermediate streams by
various techniques, such as fouling testing or blending stability testing. Among various equipment
utilized at STCC, we may mention gas chromatography, scanning electron microscope, X-ray
diffraction analyzer, inductively coupled plasma spectrometer and various distillation apparatus
(which capacity ranges from 100 ml to16 l).
Finally, we presented our activities at IFPEN. In order to save some time, the presentations took
place in two parallel sessions: Isabelle Bernachot with the in-situ group, and Florine Gaulier and Amir
Esteghamatian with the minable oil sand group. It was pretty interesting for us as we had the chance
to evaluate our research topic from an industrial standpoint. They were particularly interested in
Florine’s topic, as the separation of asphaltene from the crude oil is a mutual research domain
between IFPEN and STCC.

On the afternoon, we enjoyed our last free half-day at Calgary. A group of us decided to visit Fish
Creek Provincial Park: the largest urban park in Canada and one of the largest urban parks in North
America, which is home to a large variety of natural wildlife, including deer, coyotes, owls, and
beavers. Although it was not the greenest time to visit the park, the natural wildlife and typical
Canadian vegetation (majorly Maple trees) were quite attractive. Thanks to the immense size of the
park, we got lost pretty frequently. The bright right side is that it provided us with an opportunity to
work on our map reading and navigation skills.
After exploring the park, we got back to the hostel for a short break and preparing for the last night
party. We had decided to stay up all the night only for one reasonable purpose: fighting with the
upcoming jet lag! To sum it up, we went to a night club with a Calgarian cowboy style and spent a
smooth yet juicy night over there. Some of us also took the opportunity to improve their country
dancing style. At early morning, we got back to the youth hostel for some sleep. It is worth to

mention that two hyper courageous students among us did not give up and decided to enjoy the
silent and peaceful ambience of the city as well as the dazzling panoramic view of the Calgary
downtown at early morning instead of few hours of sleep.

Flight back to France
Thursday, May 14 th , 2015
Amir Esteghamatian & Charlotte Gallois
On Thursday, May 14, after the last maple-syrup pancakes, we headed back to France. The flight was
at 3 pm from Calgary to Amsterdam. From there, the Parisians, Lyonnais and the “Toulousaing” were
separated. Fortunately, the flight was pretty smooth with minor turbulences. We arrived on Friday
15th of May about noon to the final destination.

5.

Conclusion

The IFPEN field trip was a unique experience for all PhD students, and constituted the beginning of
their professional career. All of them had a chance to meet internationally known companies and
Universities and to discuss about their own research with specialists in their fields.
Each student had the opportunity to perform an oral presentation to specialists which very often led
to very interesting scientific discussions about their future careers.
Among the students who were able to take part of the study trip, some already had the opportunity
to live in Canada. But the professional and cultural visits managed to fulfill the majority of us. That is
why several students do not exclude to look for a job or a post-doctoral contract in Canada –
especially in the Quebec province, where the opportunities are numerous.
The PhD student association would like to thank again all our guests who have very kindly welcomed
us and presented us their Company or University, their laboratories and their work with passion.
We also would like to thank all our sponsors for making this rewarding field trip possible: IFP School,
Consulate General of France in Quebec, the Agence universitaire de la Francophonie, BNP Paribas and
IFP Training.
Finally, a big “thank you” to the organizers of this field trip (Matthieu Özagac, Andriarimina Daniel
Rakotonirina et Amir Esteghamatian) for their huge work, and to the participants who represented
the PhD student Association (ADIFP) with seriousness and passion.
Svetan Kolitcheff

President of the PhD student Association (ADIFP)

