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Messages from the authorities

Message from the Vice Chancellor of NEDUET
Dr. Sarosh Hashmat Lodi
It gives me immense pleasure to congratulate the Department of Petroleum Engineering
to be able to bring out the newest issue of their departmental magazine “Petrospective” for
the year 2019-20. It covers not only the conventional ways of producing oil and gas, but it
has also widened its horizons to renewable energy. This is, indeed, a wonderful step taken
by the department, to switch to other available forms of energy.
It shows that students are aware of the energy situation in Pakistan and internationally.
Renewable energy is setting its foot in the world and it gives me great joy and pleasure to
see that our students are willing to widen their knowledge on renewables.
I wish the students best of luck for their future endeavors.

Message from the Dean & Acting Chairman
Prof. Dr. Asad-ur-Rehman Khan (Faculty of Civil and Petroleum Engineering)
I would like to congratulate all the students and faculty members, who, not only, took part
in compiling and making this year’s Petrospective possible, but also possessed creative and
determined spirits to branch out of the conventional oil and gas production. The inclusion
of renewable energy is one of the biggest highlights of the 2020 issue of Petrospective.
I truly wish that the students of Petroleum Engineering Department make a mark in the
world to make NED University proud and become successful engineers.

Message from the In-Charge of Department
Dr. Engr. Javed Haneef (Petroleum Engineering Department)
First of all, I would like to congratulate the faculty and students for coming out with the
latest issue of Petrospective 2020.
The students of Petroleum Engineering Department have shown great dedication and
have outdone themselves, by producing a product which extends the horizons of energy. I,
personally, admire the aspect that energy is not limited to conventional oil and gas in this
issue. To be able to witness the students’ curiosity with renewable energy and ways to
implement it in Pakistan, is pleasurable for me.
It is a moment of bliss for me to see students groom under the supervised faculty of
Petroleum Engineering Department and that the latest issue of Petrospective, is nothing
less than an outstanding achievement.
I encourage the students to widen their curiosity and keep coming forth with such notable
achievements. I wish them the best of luck for their life ahead.
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From the Editor

This year’s Petrospective focuses on two major game changers in the Energy
sector namely Sustainable Energy and Data Sciences. Renewable Energy has
started to take a major chunk of the Energy mix, leading the world more
prominently than before towards sustainable energy consumption. It is a great
time to be an Energy technology enthusiast working towards the utilization of all
energy resources in a nature friendly environment.
This edition covers techniques that allow process of fossil fuel production to be as eco-friendly as
possible. Including utilization of not only biodegradable materials but also implementing renewables
in such operations, truly plays a pivotal role in changing the way we perceive the term Sustainable
Energy.
Renewable resources are only considered for clean energy generation, but wouldn’t it be great to get
solutions for cleansing wastewater and catching carbon dioxide along the way? The solution to this
conundrum has been shared by the biofuel guru and world-renowned scientist Dr Jonathan Trent,
who has been the director of NASA’s Project OMEGA (Offshore Membrane Enclosures for Growing
Algae). In the special feature, Dr. Trent shares his views on how algae can give us a best of both
worlds in the form of cleaner shores and as a technically viable replacement for fossil fuels.
Application of Data Sciences in the Petroleum sector whether it be for exploring the hydrocarbons or
for producing them has seen a considerable adaption since the last decade. This is mainly due to it
being an effective tool towards better understanding and optimization of the Big Data that we receive
during exploration and production operations. A huge part of this magazine emphasizes on
importance of data science and making use of it in the energy sector.
Computers no matter how effective of a tool can not be relied on totally without the supervision of a
professional. We have been fortunate in receiving the words of wisdom from Ahmed Dawoud; a
veteran of the �ield, who shared a glimpse into his professional experience which would be of
profound interest for the readers.
Overall the publication presents insights into the industry paradigm of professionals with decades of
experience and perspectives of young professionals who are striving to make a mark in the Energy
sector.

Mohsin Yousufi
Chief Editor, Petrospective
Lecturer, Petroleum Engineering Department
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SPECIAL FEATURE

An Interview with

Jonathan Trent

Scientist, NASA Ames Research Center, Adjunct Professor
University of California Santa Cruz, Founding Director UpCycle
Systems, Fellow of California Academy of Sciences.

A little bit about you
I've been a scientist and student
of biology my whole career,
beginning with marine biology,
expanding into molecular and
microbiology, and culminating in The basis of the OMEGA
project was to create an alterenvironmental science.
After my Ph.D. in Biological
Oceanography
at
Scripps
Institution of Oceanography in
California, I spent six years in
Europe as a Postdoctoral
researcher at the Max Planck
Institute for Biochemistry in
Germany both the at Universities
of Aarhus and Copenhagen in
Denmark, and at the University of
Paris at Orsay in France. I
returned to the U.S. to do
research at the Boyer Center for
Molecular Medicine at Yale
Medical School, and later led a
Biotechnology team at Argonne
National Laboratory in Chicago.
I moved to NASA Ames Research
Center in California to be part of
NASA’s Astrobiology program in
1998 and I have worked at NASA
since that time.

native biofuel source using
microalgae.
The facilities work by mixing
waste water with microalgae
and collecting them inside
containers
offshore,
the
containers sequester CO2
from the atmosphere and are
constantly agitated by wave
energy. The sunlight helps the
algae to grow. The mature
algae are then periodically
harvested which can be used
for the manufacturing of
biofuels, fertilizers, cosmetics,
animal foods etc.
The algae also provide for the
aquaculture to grow. The
animals whose waste is used
as fertilizers, can directly be
used as a feed for the anaerobic digesters, which not only
reduce the CO2, but also
increases the Omega-3 and
Omega-6 in animals to which
the algae are fed to.
UCS puts existing technologies into "ecosystems," to
increase food productivity and
profitability, while conserving
water and energy and
decreasing environmental
impact.

I feel privileged to have had
such a wonderful career, with so
many outstanding teachers and
extraordinary experiences. I've
learned a lot of things on a
diversity of topics and socially,
I've learned that Voltaire was
right when he wrote, "Do not
judge people by what they know,
but by the questions they ask."
I've also learned that there are
three essential questions to keep
in mind, when faced with new
information from any source: 1.
Is this true? 2. How do I know? 3.
Why should I care?

How has it been, working
for NASA?

I have worked at NASA for over
20 years now and overall, it's
been wonderful. Imagine having
colleagues nearby who can
answer all your questions about
Mars and what the Mars rovers
discovered today. There are
people down the hall who know
all about the moons of Saturn
and Jupiter,and people who know
how meteorite impacts have shaped the
Earth's history. I have some colleagues who
spend their time thinking about the origins of

While I began in Astrobiology at
NASA, I soon transitioned from
Astrobiology to develop a
Bio-Nanotechnology
research
group. About ten years ago, I founded the
GREEN team at NASA Ames, where "GREEN" is
an acronym for Global Research into Energy and
the Environment at NASA. It was within the
GREEN Team, where my studies of NASA
technology applied to "Spaceship Earth," that I
developed the OMEGA project.
In addition to working at NASA, I am currently

an Adjunct Professor in the
Dept.
of
Bio-Molecular
Engineering at UC Santa Cruz
and a lifetime Fellow of the
California Academy of Sciences.
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life on Earth, and others contemplating life
on other planets. Still others know all about
what happens to the human body when it's
in the space environment, and who design
toilets for the International Space Station. These
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colleagues are one reason I stayed at NASA for
so long. The other reason is that NASA has let
me de�ine my job activities, which I have
changed radically multiple times. I started at
NASA as part of their Astrobiology program,
studying molecular adaptations of microbes
that live in near-boiling sulfuric acid in
geothermal hot springs (extremophiles). After
about a year, I switched my research to
develop a "Bio-based Nanotechnology"
program, exploring how to use the essential
features
of
bio-molecules
(molecular
recognition and self-assembly) to create
useful devices on the nano-scale. We built
nano-scale arrays for data storage, and
created molecular scaffolds for enzyme
pathways. This was very interesting research.
Most recently, I founded the GREEN Team, as I
mentioned before, and that led me to the
OMEGA project, which in turn led to UpCycle
Systems.

Figure1: Pictorial representation of the Project
OMEGA as defined by Dr. Trent during his TED
Talk Global 2012 | Courtsy: TED

Project OMEGA aims to be as eco-friendly
as possible. The novel concept of the
project works by introducing wastewater
from municipal sources, mixing it in with
microalgae and then injecting CO2 into the
structures from a source (note that CO2
can also be obtained from oil and gas
processing facilities). The waste water
provides algae with nutrients necessary for
it to grow. The algae in turn sequester CO2
that would have been dispersed into the
atmosphere as a greenhouse gas. The
floating structures are exposed to sunlight
which provides energy to it to grow while
the wave energy mixes the microalgae.
The temperature inside the floating
structures is regulated through the water
around the structure. The algae produce
oxygen, fertilizers and other bi-algal
products. The floating structure is modular
and in case of any leakage of waste water,
the algae are biodegradable and since
they grow in waste water, they are fresh
water algae and will die in salt sea water.
The plastic that is used for the modules is
of a type that can be taped and can be
reused. The project also looks forward in
promoting biodiversity and aquaculture.

You are also an Adjunct Professor at
the University of California, Santa Cruz.
How hard is it for you to balance two
jobs?

My adjunct position at UCSC does not take a
lot of my time because I usually give only a
couple of lectures a year in an Environmental
Studies course. I consider it important to
interact with students--people like you and
your colleague. You will live through some of
the most challenging and interesting times in
human history, and I try to help students
prepare for their future. I don't teach people
facts; I teach them to be intellectually agile,
which means that we discuss what questions
to ask.

What was the vision behind project
OMEGA, and how much further do you
have to go to make it possible globally?

OMEGA was a research project generously
funded by NASA and the California Energy
Commission ($10.8M). OMEGA is an acronym
for "Offshore Membrane Enclosures for
Growing Algae." The underlying hypothesis
was: Fast-growing, oil-producing micro-algae
can replace a signi�icant amount of fossil fuels,
if the algae can be grown on a large scale
offshore in protected bays, in �loating
photobioreactors, using wastewater from

cities for water and fertilizer. The OMEGA
system would process sewage into algae
biomass and prevent this sewage from
contributing to harmful algal blooms along the
coast. It would also eliminate the criticism
that biofuels compete with agriculture for
water, fertilizer, and land, because OMEGA
uses wastewater and does not use land. There
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are already many cities close to calm bays,
and, with sea level rise �looding coastal areas,
there will be increasing sites for such OMEGA
systems.

Recently you have been working on a
new company, known as the UpCycle
Systems. Can you share some details
about it that may be relevant to us?
UpCycle Systems (UCS) is a variation on
OMEGA that includes algae cultivation and
aquaculture, and water treatment and energy,
but unlike OMEGA, it is not based on offshore
infrastructure, but is planned for agriculture.
While it does not focus on producing biofuels,
UCS aims at optimizing food, water, and
energy security. I talked about it in general at
a recent conference at the Dead Sea.

As you probably know, experts have been
making alarming predictions regarding food
security, dwindling water supplies, and energy
limitations for a global population that may
reach nearly 10 billion by 2050, in an
environment with changing weather patterns,
warming, pollution, and soil degradation. All
of these issues are already challenges in many
parts of the world, and with growing
population and climate change, they will all
only get worse in your lifetime--unless we do
something... So what can we do?
UCS was founded to address these challenges
by increasing the ef�iciency of food
production, by conserving water through
storage, treatment and reuse, and by localizing
l energy production through the capture of

Microalgae are very small living organisms that,
when simply put, convert sunlight into energy.
Algae have the potential to produce 60 times more
oil per acre than land-based plants, says US
Department of Energy

energy from waste processing, by converting
solar to biomass, and improving heat storage.
The good news is that UCS does not depend on
breakthroughs in technology.
It uses
well-established technologies, but improves
their ef�iciencies by bringing them together in
what is called an "Industrial Symbiosis," which
we call the "UCS Symbiosis." What this means
is that we assemble local experts in each of the
relevant food, water, and energy technologies
and show them how, by working together, they
can all bene�it. More speci�ically, the UCS
Symbiosis combines livestock farming with
aquaculture and algae cultivation, for food and
feed. It brings in a water management and
treatment company that helps to conserve and
reuse water. It adds the services of an
anaerobic digester company to transform
organic wastes into useful energy, as well as
the skills of a fertilizer company to use
resources from UCS, to produce crop-targeted
fertilizers. UCS experts in all these �ields help
to design the overall system and, by using
what we call "augmented intelligence" (Aug-I),
we oversee all the operations to help optimize
everything.
Aug-I
combines
arti�icial
intelligence with machine learning, business
intelligence, and decision intelligence, to
collect, process, and archive data to determine
and disseminate best practices. The UCS goal
is to increase the productivity and pro�itability
of the land, while decreasing the
environmental impact of all the UCS Symbiosis
activities.

In the UCS Symbiosis, food, water, and energy
will be produced by collaborative teams of
experts in livestock farming, aquaculture,
anaerobic digesters, water treatment, and
fertilizer production; all their activities will be
monitored, analyzed, and optimized by the
UCS AUG-I. The concept is to create a circular,
"sharing" economy to help secure the food,
water, and energy for future generations, i.e.,
you and your children!
I hope my career will be inspirational to you
in some way, and that you will take to heart the
three key questions I shared:
1. Is this true?

2. How do I know?

3. Why should I care?
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Anyone who has never made a mistake
has never tried anything new
- Albert Einstein

Celebrating the achievements of the professionals
serving the industry with exemplary passion and
sheer determination.
Let us see what lessons a young professional can
learn from their booming success.

Background by: Bradley J. Munkowitz
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An Interview with

Sarmad Siddiqi
With more than two decades of experience in the Oil and Gas Industry
under his belt, Siddiqi shares his experience of his struggle and ponders
on what made him one of the most renowned professional in the industry.

A little about Sarmad Siddiqi

as a reservoir engineer for BP. I cherish a very good
experience at BP. I got the opportunity to work in to
Islamabad, Karachi, London and Abu Dhabi where I
got the exposure to entirely different nationalities
and working styles.
My professional experience spans from working
in Pakistan to England, with carbonates to
sandstones,
onshore
to
offshore.
This
diversi�ication has been very great and my journey
from reservoir engineer to senior manager has
given me an amazing experience, for which I feel
lucky and in considering that I have positively
contributed to the oil and gas industry of Pakistan.

I did my Bachelors in Chemical Engineering
from University of Technology (UET) Lahore.
For my �irst job, I joined Engro as an operations
engineer. I really enjoyed being a part of Engro
for �ive years; it was a great learning experience
which provided me with very good
developmental opportunities. Engro, at that
time, had just changed from Exxon (Exxon
Chemical Pakistan Limited) to a locally owned
company, so their procedures and processes
(system) were all Exxon (up to international
standards) based, hence the training programs
were quite engaging and effective which
groomed me extensively during the start of my
career.

Pakistan
has
vast
amount
of
unconventional resources, but these have
not been tapped into successfully, why is
You opted for masters in Petroleum that, do we have any future planning to
Engineering after �ive years of experience explore and develop them?
at Engro, Why?
Unconventional resources comprise of mostly,
I made a decision to pursue Masters after 5
years at Engro. I wanted to diversify my
knowledge but not shift entirely from what I had
been doing. I really enjoyed my time as an
engineer at Engro and wanted to continue doing
so in future. I had the opportunity to opt for
environmental
engineering,
chemical
engineering or a career in renewable energy.
After considering my options by looking at the
various industries I considered the Oil and Gas
sector to be the area to focus upon. I felt that
Pakistan had been in energy crisis since long,
and my country needed a lot of potential to
overcome this crisis. So, I did my Masters in
petroleum engineering from Louisiana State
University and after completion, joined British
Petroleum in 2002 as a Reservoir Engineer.

How has the overall
experience been for you?

professional

Overall, my professional experience has been
really great! I will divide my experience into two
parts: the �irst part was when I was doing my
Masters in USA since I got the opportunity to learn
about the fundamentals and developments of the
petroleum industry. Second part is when I worked
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shale gas and shale oil, which are mostly talked
about these days, including tight gas to some
extent. The progress has not been satisfactory in
tapping these resources and huge work needs to
be done before unconventional resources will
start making an impact in our industry.
If we take an example of USA, after the oil
embargo of Saudi Arabia in 1973-1974, the US
Department of Energy decided to look for
alternate option so that they could have their
own oil supplies. They started research in the
late 70s up till the year 2000, even after
tremendous research and studies, US still didn’t
still achieved their aim. It took them another 12
years to start producing from shale reservoirs. It
was a learning curve of approximately 45 years.
One should not expect that Pakistan will start
producing unconventional resources so quickly.
A lot of research needs to be done and an
extensive amount of data needs to be collected.
In Pakistan, fracking is very expensive, roughly
costing around 25 million USD, in contrast to 5
million USD in USA due to having locally
manufactured materials and available expertise.
Additionally, there is the case of high amount of
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water requirement involved with a fracking job
which we would need to cater to effectively.
Foremost, we have to study the rocks and come
up with economically feasible methods for
these activities. I think, we will soon devise the
required techniques and production from
unconventional resources will be a reality in
Pakistan soon.

sources in it. Solar and Wind is anticipated to
take a higher percentage of the Energy mix in
the coming 20-30 years. Even then Oil and gas
will still remain in use for a long time from now.
Oil will continue to be utilized at a constant rate
while gas consumption will signi�icantly
increase.
I would suggest the young professionals who
are interested in having a career in the oil and
gas industry, to diversify their interests and get
higher education in Energy Sciences. They
should have knowledge about renewable
resources under their belt. So that, they can
contribute to the growing energy needs of the
country and surely a great future lies in this
path.

Pakistan’s industry and academia has a
huge gap in terms of research and
development in comparison to the rest of
the world, what are your views as to who
is responsible and what needs to be done
to overcome this void?

I agree with this. I think universities need to get
engaged with the industry professionals and
companies. There are some examples such as
that of PPL and NED University. I suggest, that
academia should be at such a level that the
companies could give their ongoing problems to
the university where faculty and students could
devise solutions for them. This could only be
possible if universities start approaching the
companies more vigorously.

Considering oil industry is a saturated
�ield do you think diversity should be
considered for graduate studies after a
B.E. in petroleum?

Diversity is needed. Energy management
should be studied rather than just Oil and Gas as
a specialization. University needs to rationalize
the number of seats for Bachelor in Petroleum
Engineering because the industry is not
growing at a rate at which the graduates are
coming into the market.
The students need to realize the limited job
options available currently in the Oil and Gas
sector, so they should be prepared to go into
relative �ields where students can use their
basic knowledge of Petroleum, build on it and
work for different Energy sources.

Currently we are facing ups and downs
in the oil industry worldwide, in these
challenging times when there isn’t much
to look up to how can a young
professional bene�it from it and stay
motivated?

Oil Industry has always suffered ups and
downs, which has impacted the industry. This
low cycle started in 2014. Since then the O&G
industry has seen a lot of people laid off, as a
result many have written off the O&G industry as
a career but I still think there is a lot left. Yes, that
boom might not be expected as when the oil
prices were growing at a major scale from $130
to $140 and predictions were up to $200, but
even at $60 to $70 we can’t count out fossil fuel it
is here to stay for a long time
Emphasis on progressing with renewable
energy is pacing up fast especially because of
the recent ef�iciency gain in solar and
development of multiple amounts of other
energy resources; many major institutes are
adapting it in order to minimize the carbon
footprint; where does it put the fossil fuel
energy industry in the coming future according
to you?
Energy mix in the coming future will change it
will have a lot of more renewable energy

You have been in the industry for more
than a decade, what would be your
precious words of wisdom for the young
professionals and students?

In my 24 years of experience working in the oil
and gas industry, it is very clear that there are no
shortcuts. You have to work hard and give your
very best. As time goes on, competition is
getting very intact and dif�icult. So, more efforts
need to be applied. I think one person can make
a change. Don’t be concerned about dif�iculties
surrounding others, just focus on your positive
driving force. Work hard! It does make a
difference. A moment will come when others
around you will start noticing these positive
differences. They will be inspired to follow the
same path. Hence, a chain reaction starts, and
good things begin to happen.
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An Interview with

Dr. Isabela Falk
Dr. Falk is a renowned name in the field of Geology.
Hailing originally from Romania, Falk has acquired
an experience of around a quarter century as of now
and continues to look ahead. She currently serves
for Schlumberger as the Subsurface Team Leader.

A little about Isabela Falk

learn something new- this was the major
reason for completing my PhD. I also like to
share my professional experience and try to
participate as often as possible in scienti�ic
conferences and meetings, to present my work
results and learn from the other attendees’
results.

I studied geology for 5 years at the University
of Cluj-Napoca, Romania because I was always
passionate about mountains and about our
planet, how it was formed and how it changed
with time. Two years after graduating, in 1995,
I started working in the National gas company
from Romania – Romgaz – which has the
headquarters in my hometown – Medias. I
worked there as a researcher in geology,
making reserve studies, aquifer studies and gas
storage studies.
Five years later I started my Ph. D. at the same
university, and I got my doctor diploma in
Geology in 2008.
After 11 years of working in Romgaz, I chose
to broaden my experience and moved to a
company called Fugro-Jason (now Jason is part
of CGG), �irst in Germany and later in Holland,
where I started working on seismic inversion
projects for different clients in Europe. After a
very interesting experience of 3 years with this
company, I decided to return home to Romania
and I accepted the offer from Schlumberger, to
work as a Senior geologist in a SPM
(Schlumberger Production Management)
project, in association with Romgaz.
I have been working with Schlumberger since
2009, and I became a Subsurface Team Leader
in 2013.

Romania has an experience of more
than 150 years in oil industry and
Bucharest was the �irst city in the world
to be illuminated by kerosene lamps,
how do you see the future of Petroleum
industry in Romania?

The oil and gas industry in Romania has a very
long tradition and we are fortunate to have
important reserves. New discoveries have been
made in past decade in the Black Sea platform
and there are still important reserves to be
exploited. It all depends of course on evolution
of the oil and gas prices, as the off-shore
exploitation has higher costs.
Another important factor is the rehabilitation
of old �ields, using new and improved
technologies to increase the recovery factors of
hydrocarbons. I think the future of oil industry
in Romania looks good as long as the economic
and political situation is stable.

Currently we are facing ups and downs
in the oil industry worldwide, in these
challenging times when there isn't much
to look up to how can a young
professional bene�it from it and stay
motivated?

Having a prosperous career of more
than 20 years, how has the overall
professional experience been for you?

My professional experience was very
rewarding. I had the opportunity to work in
many interesting projects and I learned a lot
from my colleagues. Team work and
collaboration is very important in completing
projects successfully and in a timely manner.
I like my work and have always been eager to
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Indeed, it is a dif�icult period in the oil
industry and it is challenging to �ind a job,
especially for the young professionals. They
need to be very committed and perseverant to
�ind work in the oil industry. They need to work
harder than before to get good results, to have
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a chance to be selected, as this became a very
selective process lately, having many
candidates to choose from.
Young professionals might have to compromise
for a lower position, less paid job in the
beginning, until getting more experienced.
They can stay motivated if they like to learn and
like what they are doing. If it’s not the case,
maybe is better to look for another domain,
more interesting for them.

Energy mix in the coming
future will change it will have
a lot of more renewable
energy sources in it. Solar
and Wind is anticipated to
take more percentage of the
Energy mix in the coming
20-30 years.
This prediction is, in fact, factual as
Solar and Wind Energy have proven
themselves as an increasing trend in
the energy sector. According to
Jennifer Runyon’s article for Renewable Energy World, the aforementioned sources’ usage has more
than quadrupled since 2009

Emphasis
on
progressing
with
renewable energy is pacing up fast
especially because of the recent
ef�iciency gain in solar and development
of multiple amounts of other energy
resources; many major institutes are
adapting it in order to minimize the
carbon footprint; where does it put the
fossil fuel energy industry in the coming
future according to you?

sending my CV everywhere and going to
selections to different companies, until I was
lucky to get hired in Romgaz.

In my opinion, it will take some time to convert
from conventional energy sources to the
renewable sources. I think the oil industry still
has a future for the next 15-20 years. There are
geographical areas and industry domains
where the transition to new energy sources will
be slower than in the technologically developed
countries and domains, so the demand will
remain. Probably the demand will shift to the
geographical areas of the world which are less
developed and more dependent on the fossil
fuels.

Having a strong professional and
academic background, what would be
your precious words of wisdom for the
young professionals and students?

Energy mix in the coming future will change it
will have a lot of more renewable energy
sources in it. Solar and Wind is anticipated to
take more percentage of the Energy mix in the
coming 20-30 years. Even then, Oil and gas will
still remain in use for a long time from now. Oil
will continue to be utilized at a constant rate
while gas consumption will signi�icantly
increase.
As I mentioned above, work hard and be
perseverant! Don’t give up easily, if this is what
you really like and want to do in your life. It is
important to have a job that you love and makes
you happy. Maybe you will need to compromise
a little at the beginning, but with determination,
you will get where you want to.
If you are not so sure that this is the best job for
you or is too hard for you, look for other similar
jobs in the industry or research, that might be
attractive for you. We need to adapt to the
changing conditions in the world.
I wish to all the students from your university
the best for their future, and successful years to
come.

Considering oil industry is a saturated
�ield do you think diversity should be
considered for graduate studies after a
Bachelors of Engineering (B.E.) in
petroleum?

Yes, I think it is wise to consider different
options after completing studies. Probably a
low percentage of graduates will �ind a job in
the oil industry now. One needs a little bit of
luck and a lot of perseverance to get a good job.
The situation was similar when I graduated
from the university in Romania. From my
former colleagues only 20-25% found a job in
the geology domain. The rest had to �ind some
other jobs, in different domains. I also stayed
home for one year after graduating and worked
for another year as a geography teacher in
school, before �inding a job as a geologist. I was
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Do not wait; the time will never be 'just right.'

Industrial Paradigm

George Herbert

The Petroleum Engineering Department of NED University has produced
some of the best alumni that have made their mark in theory and practice alike.
Some of these prodigies are celebrated in this section

graduate
experience
10
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1.

Hasan Javed Khan
Hasan Javed Khan is an alumnus of the Petroleum
Engineering Department at NED University. He is
currently pursuing his doctoral degree in Petroleum
Engineering at The University of Texas Austin, focused
on “Formation Damage in Vuggy Carbonates”

Probably the best part in my opinion is the

diversity of the graduate students and the faculty
in the program. The graduate students come
from all around the globe, and you get a chance to
interact with all of them. The faculty come from
different backgrounds, ranging from physics to
chemical engineering to applied mathematics.
This diversity brings a lot of innovative ideas, and
results in a very diverse research portfolio.

What do you see as the major trends in
your �ield of study?

Big data is next big thing. The oil industry
generates a lot of data during different phases
like drilling and logging, and most of the data is
not utilized because of computing power
limitation. With the advent of machine vision, the
computers can be trained to look for certain
features in the data and enable quicker
processing of the data, and therefore enable
more data utilization. Machine learning, neural
network, arti�icial intelligence, and data analytics
are the current buzzwords, and the industry is
incorporating them pretty actively in their
day-to-day operations.

Does one get exposure to the �ield work
as the Texas region is considered to be the
hotspot for oil and gas activities?

Students get a chance to work as internees
during the summers for some of the largest
global oil companies working in some of the
largest reserves in the world. These internships
can be for the summers or for some cases, can
even be semester long internships. For
international students the opportunities can be
very competitive and getting a position to work
can be dif�icult. But if you get such an
opportunity, you gain a lot of experience working
with the latest technology and some of the global
leaders in the oil industry.

Mostly undergraduate students are much
concerned about GRE when trying to
secure an admission in a good USA

university, what will be your guidelines
for them?
GRE, the admission essay and GPA, in that order,
are the three most important factors that
universities consider in the admission
application. Since people from all around the
globe apply for these programs, and not all
universities teach the same curriculum or have
the same grading guidelines, GRE score act as an
equalizer and its score takes precedence. For
engineering programs, the quantitative score is
more important than the other two, and I would
suggest that students focus on that. Try to get as
much practice in as possible before an exam;
doing a timed-practice exam does wonders for
your con�idence and helps you identify the areas
that you need to focus on.

When you �irst came to the US you must
have had faced a lot of problems can you
mention a few and how did you manage
them?

From the onset, everything is different. People
are driving on the opposite side of the road, the
electrical switches work in the opposite
direction, and the temperature is expressed in
different units. I think time helps a lot with all of
these problems as You adjust to the different
atmosphere here. Just understand that everyone
that is there with you is either going through the
same issues or has gone through them in the
past, and talking with them can do wonders for
tackling the issues. The problems that seemed
very signi�icant at one point in time lose their
shock value over time; just know that you will
conquer this as well.

How was the multicultural experience for
you and was it easy for you to adapt to such
a diversi�ied environment?

The multicultural interactions are a surreal
experience. You get a chance to meet with very
different people, with sometimes a very different
thought process. Things which you hold dear,
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and interacting with them opens up a lot of venues
for your individual personal and professional
growth.

might not hold value for them, and vice versa.
Different people have different reactions to it and
deal with it in different ways. My suggestion to any
new incoming student would be to be open to new
ideas, think about everything, ask questions about
everything that you don’t understand, and try to
understand and appreciate the diversity of life. Just
keep in mind that you are representing your
country/culture where ever you go, and people
will get a good or bad impression of your
country/culture based on their interactions with
you.

What sort of Scholarship opportunities are
there in USA that one can avail for
Postgraduate Studies (Masters & PhD)?

Some of the universities in the USA have funded
programs, where the industry and academia
combine to fund projects for graduate students.
Depending on the health of the oil prices, these
funding opportunities can sometimes be limited to
the very top institutions and not be that readily
available. But there are always other opportunities,
like being a Teaching Assistant or an Instructor, to
consider. I would also recommend students to
apply for the Fulbright program, which is a fully
funded program for a Masters or Doctorate degree
in the US. In my knowledge, at least �ive alumnus
from the NED Petroleum Engineering program
have been selected for the Fulbright program so far.

Graduate studies are quite stressful along
with research project, how would you
describe your experience in coping up with
these challenges?

I think it is helpful to have hobbies that you enjoy
doing. These divert your attention from the
academic stresses for the moment, and it enables
you come to the problem with a fresh mind and a
new perspective. I personally do a lot of
extra-curricular activities, speci�ically I participate
in a couple of football leagues associated with the
university and around the city. I also enjoy cooking,
which enables me to de-stress at the end of a long
day in the lab.

What sort of changes are occurring in
Petroleum industry? Are you optimistic
about the future of oil and gas industry?
I believe that the future for oil industry is bright,

especially with the rising economies in Asia and
Africa, where the demand for energy is increasing
signi�icantly. Automation is being considered the
bane for the industry at the moment as �ield jobs
are getting automated. But companies still need
people, technical people, to supervise the
operations.

As you have recently started your Ph. D,
what abilities or personal skills do you
believe have contributed the most in your
Ph. D admission?

I am about to �inish my program at the end of this
year. I think the most important skill for graduate
would be communication: written and oral
communication. Communication is your chance of
interacting with your peers and showing them
what you have done. You can have the brightest
ideas and have the most fascinating research, but if
you can’t get your point across to the audience,
which can be a person reading your paper or a
person listening to your talk, then it all becomes
useless.

What are the bene�its of pursuing a PhD in
Petroleum Engineering (from States)?

Colleges in the USA rank amongst the top in global
ranking in general, and Petroleum Engineering in
speci�ic. Different colleges are focused on different
aspects of the Petroleum industry and have
world-class experts in those �ields. You get a
chance to interact with these top experts and learn
from them. The students that are admitted to those
programs are also part of a very selective bunch,

Considering Petroleum is a saturated �ield
do you think that diversity should be
considered for graduate studies after B.E. in
Petroleum?

I always advocate for diversity. Doing a bachelors
in Petroleum Engineering does not mean that you
have to do that for the rest of your life. Find out
your interest and pursue what makes you happy.

What special advice do you have for a
student seeking to qualify for an admission
in graduate studies in USA?

Focus on the GRE. That is the most important step
and would also make it easier in deciding which
universities to apply to. And pursue what makes
you happy. You only get one chance at life in this
world, make the most of it.
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2.

Yemna Qaiser
An alumna of the Petroleum Engineering Department, Yemna
has achieved accolades throughout her career. After completing
her Postgraduate studies from University of Calgary, Qaiser now
serves as a researcher for ADNOC Research & Innovation
Centre.

First a little about yourself, (your experience. Calgary is a beautiful, calm and
master’s university and your major and welcoming place. Alhamdulillah! I was able to
adjust rather quickly than I expected. I met
your current scenario)?
I have always been a bright student and
secured outstanding grades. After high school, I
opted for petroleum engineering and further
pursued masters in reservoir characterization
from University of Calgary, Canada. Owing to my
inquisitive and explorative attitude, I joined a
research group at The Petroleum Institute, UAE
(Now Khalifa University).

When you �irst came to Canada you must
have had faced a lot of problems can you
mention a few and how did you manage
them?

Moving to a new place is exciting but it always
comes with a set of challenges. Adapting to a
new place and culture may take some
adjustments, but Alhamdulillah! I did not face
any major hurdles. One of the things that I was
concerned about was to �ind a decent
accommodation at my own terms. I kept
searching and with the help of some Muslim
sisters, I was able to get a comfortable place
with lovely housemates who shared the same
values. One of the best ways to adjust at a new
place is not to have a hostile attitude towards
the new environment, rather try to be
reasonable and make a logical sense of the new
norms. You do not need to give up your identity
but there are always ways to co-exist and
integrate into the society.

How was the multicultural experience
for you and was it easy for you to adapt to
such a diversi�ied environment?

Canada is home to people from different
backgrounds and religions, making it one of the
most multicultural countries in the world. Since,
I was well aware of the life in Canada, hence I did
not face any cultural shock. Living in Calgary
and studying at UofC was an amazing

everyone with an open mind and gladly found
amazing souls with whom I got along really well.
Many people were pleasantly surprised to know
that girls’ have the liberty to pursue professional
studies in Pakistan. Since, I used to live in
predominantly non-Muslim neighborhood,
hence at times, I have been asked about my
religious values, culture, and hijab, but
Alhamdulillah I was able to clear many
misconceptions. Nonetheless, being a hijabi girl
from Pakistan, I am glad that I was able to break
many stereotypes that people have regarding
female education in Pakistan.

Graduate studies must have had been
quite tough how was the experience for
you in coping up with all the stress?
Studies were tough no doubt but with a strong
will, planning and scheduling, everything is
manageable. I was regular at my lectures,
scored well in assignments and quizzes and was
able to secure a good GPA. All’s well that ends
well.

Considering petroleum is a saturated
�ield, do you think that diversity should
be considered for graduate studies after
B.E. in Petroleum?

De�initely and that is the only way to survive.
Unfortunately, I did not diversify much during
my postgraduate studies. I mainly focused at
analytical and numerical modeling during my
postgraduate studies; however, after joining the
research group I ventured into other domains.
Since, I already have simulation experience; I
started with Arti�icial Intelligence and Machine
Learning. Moreover, I worked with the polymer
rheology and realized that petroleum engineers
have the potential to get involved into polymer
studies rather than being restricted as the end
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I am glad that I was able to break many stereotypes
that people have regarding female education in Pakistan.
user of polymer
operations.

for

polymer

�looding

What sort of Scholarship opportunities
are there in Canada that one can avail for
Postgraduate Studies (Masters & PhD)?

The scholarship opportunities are available for
research-based MS and PhD. You need to �igure
out your research interest, prepare a research
proposal and contact the Professors with whom
your research area aligns. If the Professor
accepts you, you would be able to secure the
funding. Moreover, it is always better to go
through the website as things change with the
passage of time.
Being a researcher at ADNOC (UAE) and having
a Master’s degree from Canada you have a
diversi�ied experience when it comes to
international exposure, any words of wisdom
you would like to give to those who wish to
apply for post graduate studies either in Canada
or in the Middle East. There are plenty of
postgraduate opportunities available in both the
Middle East and Canada.
There are plenty of postgraduate opportunities
available in both the Middle East and Canada.
There are many fully funded research-based MS

options in the Middle East such as in the UAE,
KSA, Qatar and Oman. I would really like to
emphasize that the decision to pursue post-grad
and the �ield to opt for should be carefully
thought and well planned. Anyone who wishes
to go for postgraduate studied should �irst
understand his or her interest, aptitude and the
kind of work he or she would like to opt for after
pursuing MS or PhD. You should do a thorough
homework of the current research trends, give a
try to interdisciplinary topics, broaden your
scope do not stick to only core petroleum
engineering. Having a clear understanding of
your interests and future goals would help in
deciding the program as well as the school. On
contrary, a postgraduate may not always be your
best bet and you may consider expanding your
skill set in other ways such as pursuing some
diploma or certi�icate course according to your
own aptitude. For instance, there are jobs for
which the skill set and experience weigh more
than a post-grad degree. Nonetheless, a degree
never goes to waste. Postgraduate from a foreign
country is a thrilling experience on its own and
rather than taking a hasty decision of pursuing
it, take your time, weigh your pros and cons and
make a well-informed choice.

Background by: Enrico Sacchetti
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The Anticlimax at the shore

KEKRA-1
On January 6th, 2019, drilling began 230 kilometers
South-West from the coast of Karachi in the search
of hydrocarbons. ExxonMobil, ENI, PPL and
OGDCL were conducting the drill at Kekra-1. More
than 5,500 feet deep drilling was conducted. The
cost of the drill was estimated at Rs. 75 million USD.
This drill was expected to bring stability to the
country’s economy as the area is estimated to have
3-8 trillion cubic feet of hydrocarbons*.
Unfortunately, the adventure had to be abandoned
on May 18th, 2019 since no feasible reserves were
found**. The quest for reserves continues as this is
the next step in an infinite number of possibilities
towards success.

*: SAPM Petroleum Division Nadeem Babar - via World News Observer
**: via Syed Raza Hassan - Reuters
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Value of Experience
and Lessons
Learned
Ahmed Dawoud - E&P Upstream Freelancer Instructor and Consultant, Egypt
E&P Upstream industry has never been a
one-man job or decision. Success of this
industry goes to team work and Old
experienced people who have many of lessons
learned that younger generations have not
gotten the chance to know about.

Case 1

I remember one of the most experienced
Egyptian geophysicists I had the chance to work
close to him, had his computer attached to the
workstation, but never used it. Depth map of
one of the most complex reservoir extended
over natural land/natural islands/shallow
water and deep water, was constructed based
on a 2D seismic and he had to check a selected
location of an Appraisal well in deep water. He

Case 2
3D seismic was acquired across the same �ield
using Vibroseis on mainland and islands,
dynamite in shallow water and air guns in deep
water. Such complex 3D seismic was very much
challenging with respect to merging and
processing or processing then merging the
three surveys.
Again computer programs and auto track was
used to map about 9 reservoirs from shallow to
deep ones. Four geophysicists (three western
expats and one Egyptian) had to take
responsibility interpreting the �inal seismic
data and producing depth maps of 7 reservoirs.
The three western expats were very much

A geophysicist criticized me saying

ﻣﻤﻜﻦ ﺷﺎب ﺻﻐري ﻳﻜﻮن أﻓﻀﻞ ﻣﻨﻚ ﰲ اﳌﻬﺎره ﻣﻊ ﻇﻬﻮراﻟﱪاﻣﺞ اﻟﺤﺪﻳﺜﻪ
A younger one could be more professional than you
because of new technology and programs!!

was not feeling comfortable with what was
mapped by the computer and had to check the
seismic survey in the area of the well location.
Thus, he corrected the contour lines in that area
by his own hands.
The well was drilled and came 48 ft shallower
than predicted and some anti-Egyptian
Geophysicists, Geologists, and Drillers were
very much happy as drilling proved him wrong.
Years later after production and due to GOR
problems not matching well depths, a GYRO/GR
campaign was acquired in all the wells using
same crew and same wire-line unit to resolve
depth uncertainties among the drilled wells.
Results proved that the drilled appraisal well
should be shifted down 48 ft to match
saturation pro�iles and production data.
Correction ended to the well depth set exactly as
predicted after hand correcting the contour
lines in the 2D map.

con�ident using computers programs than
gazing into the screen checking the seismic data
across the �ield. They, one after another,
produced and updated depth map of the main
reservoir only which the Egyptian geophysicist
was not comfortable with because of many
structure anomalies that did not match geological
understanding about the deposition environment
and nearby tectonics. He realized that they used
auto track blindly, without reviewing the well logs
and related depth uncertainties. He had to go and
check every inline and cross-line seismic section
and go on manual tracking in most of the
questionable areas thus produced depth maps of 7
reservoirs. His work was proven by actual drilling
of development wells.
It worth mentioning that one of the maps of the
main reservoir produced by one of the expat
geophysicists using his mother company software
was interpreted as a Mosaic reservoir. We got the
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feeling that the reservoir would have to be heavily
faulted looking like a farm of warms. This if it was
real would have ended in a very complicated and
costly development plan. None of those faults
were intercepted during drilling and the Mosaic
picture was attributed to the computer program
and incompetency of the responsible geophysicist
with respect to geology of the �ield and related
nearby tectonics.

Lessons Learned

Don't overestimate your experience, as there are
always more knowledgeable and experienced
colleagues you can seek advice from.
Carefully check your data source and know how
to carry out proper data �iltration.
Don't trust computers and programs because:
1. They are developed based on mathematics
that is controlled by assumptions and averaging of
properties
2. They are not smart as some vendors might
claim, but you are the smart one, who can tell
whether what is produced by computers, goes
with physics and understanding or not.
3. They are GIGO i.e. they take your data as it is
(GARBAGE IN) and produce related results
(GARBAGE OUT).
Always remember they are a lot of lessons
learned you need to know from those who are
older and had the chance to gain knowledge
and experience during their old days that you
have not and will not get a chance to know
about without learning from what they
gained.

BE BRAVE

TAKE RISKS

EXPERIENCE
Paulo Coelho
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Subsurface
Visualization in
Python

Jesse Pisel

Geo - Data Scientist, Assistant Professor at
UT Austin, Bachelors in Petroleum Geology
Western State College, Ph.D. Earth
Sciences form Colorado School of Mines

Up until the past few years, if one wanted to

17

visualize subsurface data, one had few options
for creating plots, visuals, and manipulating
data. In the past four years, Python has
become the Data Science tool of choice for
many practitioners around the globe. The
open-source nature of Python and the
numerous packages that are available make for a
remarkable ecosystem for manipulating,
analyzing, and visualizing data. Geologists,
geophysicists, and petroleum engineers are
�inding great ways to use Python to get more
value out of their data. In this article, I will walk
you through how to make a subsurface data
visualization using Python, and some things to
think about along the way.
First, you need some data to visualize. There
is more and more open-source subsurface
data accessible online than ever before.
Everything from seismic surveys, well logs,
well completion designs, and oil production
data. Once you have your data, it is time to do
some analysis. For example, you might
compare the depths, shapes, and orientations
of wells in the dataset. To do this you need
directional surveys for each well in the dataset.
From the directional surveys you could talk
about the average depths of the wells using
only mean depth, or you could talk about the
mean true vertical depth of the well, or any
number of descriptive measures of your well

Subsurface Visualization in Python

dataset.
However, when communicating results it is
best to use more than just text or a general
description of the results. You not only want to
show people your results, but you want to have
them engage with your results. This means it is
time to visualize your results in a �igure or plot.
Some of the things to think about when making
your visual include the following:
What story is your visual telling?
Does everything in your visual contribute to
your story? If it does not contribute, can you
remove it?
What colors are you going to use in your plot? If
it is multiple colors, then what color scheme or
color bar are you going to use? Think about
accessibility when you choose a color bar and
color scheme. Some simple tips are not to use red
and green together, and to avoid the rainbow
color bar.
What kind of aspect ratio and scaling works the
best for the different axes in the visual?
After you have thought about what to put into
your visual, it is time to get to work in Python.
There are a variety of Python packages you can
use for data visualization. Some of my favorites
are Seaborn, Matplotlib, HyperTools, PyVista,
PVGeo, and GeoPandas.
For example, I have a dataset with horizontal
wellbore paths and I want to visualize how the
gamma-ray values change along the well paths.
Let us go on a systematic journey of visualizing
this dataset. First, I make sure I have directional
surveys and gamma-ray logs for all the wells in

my dataset.
Once I have all the data I need, I then use
PyVista and PVGeo to create the well path as
three-dimensional objects (tubes). At this point,
I only have wellbore paths and no gamma-ray
values in my visual (A). Next, I color the well
paths by gamma-ray values (B). This gives some
insight into how the gamma-ray values change
along the well path, but let us scale the size of the
wellbore to the gamma-ray values to get a better
understanding of how the gamma ray values
change in each well (C). Now I am starting to get
an interesting visualization. We can see where
there are gaps in the gamma-ray measurements,
how the gamma-ray values change along each
well path, and what the overall shape of the well
paths are. To add some depth to this visual, I
added in some geologic surfaces to add an
additional feeling of depth.
They key takeaway from this visual is that the
gamma ray values vary along the horizontal well
paths, but there is a high gamma ray value in
most of the wells near the heel of the well.
Additionally, the viewer can quickly see areas of
low and high gamma ray, and areas of missing
values in the wells. The crucial part of this visual
is that I used color, variation in size, and
geologic surfaces to tell this story of spatial
variations in gamma-ray values. You too can use
Python and all of its packages to visualize
subsurface, petrophysical, geophysical, and
engineering related data. All it takes is a little bit
of time to learn the packages and access to the
data. I encourage you to learn all about Python
and its subsurface applications.

Figure 1: Subsurface visualization using Python
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Faris Raza
Wireline Logging Trainee Engineer,
G.I. Technologies Pvt. Ltd.
Alumnus NED University,
Class of 2018

What

started as a joke among some
researchers at University of California, Los
Angeles (UCLA); turned out to be a signi�icant
innovation for perovskite solar cells that may
well make them more ef�icient.

Introduction to Perovskite solar cells
(PSCs)

Solar cells are gaining popularity as the world
tries to shift to renewable resources. Whenever
we hear the word ‘solar power’, the �irst picture
that comes to our mind is of a solar panel. These
panels are formed by the integration of multiple
solar cells. A solar cell is able to convert light
energy into electricity. It performs this
conversion by the means of photovoltaic effect.
These cells are available in different types. They
are named after the material they are formed of
(how convenient!). The most prevalent
semi-conducting material for solar cells is Silicon.
But here we are concerned with a different type
of solar cell.
Perovskite solar cells (PSCs) are creating a buzz
in the solar industry. Researchers have taken a
liking to them because they are an attractive

Figure 1: Perovskite solar cells
1

option for commercialization. These cells have a
perovskite structure. A perovskite is a crystal
structure that is same as Calcium titanium Oxide
(CaTiO3), i.e. a chemical formula of ABX3. Here, A
is cesium, methyl ammonium (MA) and B is lead
or tin while X is bromine, iodine or chlorine.[2]
Most commonly, these cells are organic-inorganic
halides.

Advantages and Disadvantages of PSCs

PSCs have the potential to be a promising
substitute to silicon solar cells because they are
easier to manufacture, more �lexible and also
cheaper. Their unique structure make them
tolerant to internal defects.[3] Silicon solar cells
require a complex process for manufacturing
while PSCs can be made with simple chemistry
techniques. They are prophesized to overtake the
solar industry, so... what on Earth is stopping
them?
Some human beings have a hard time keeping a
long term relationship. Similarly, these cells are
not stable for a longer duration. Poor long term
stability is holding these poor cells from getting
ahead in the market. The causes of the instability
are of environmental in�luences (vapors and
oxygen), thermal in�luence, photo in�luence (UV
and visible light) and mechanical weakness.[4] At
higher temperatures, the organic (MA) cation
deteriorates (the Perovskite �ilm) and
precipitates out PBI2. Furthermore, the ions
migrate out of the perovskite layer upon heating
leading to a defective performance.
Scientists are studying ways to overcome these
problems. This research article tackles the
thermal instability of PSCs.

Photovoltaic effect: Generation of electric current in a material when exposed to light.
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Boosting Perovskite cells using Caffeine

Boosting Performance by Caffeine

“ As long as there was coffee in the
world, how bad could things be? ”
While investigating the PSC’s, couple of
scientists from UCLA found that caffeine can help
in enhancing the thermal stability and ef�iciency
of these cells. Their research was published in the
journal Joule on April 25th, 2019. The publication
discusses the results of heir experiments.
1,3,7-trimethylxanthine (or commonly known
as caffeine) boosts the performance of PSC based
on Methylammonium lead iodide (MAPbI3)
when added directly to the perovskite �ilm. The
results show that upon adding caffeine, the
carbonyl groups interact with lead ions of PSC
leading to a ‘molecular lock’. This lock helps to
increase the cell’s thermal stability and ef�iciency.
The interaction thwarts the disintegration of the
perovskite �ilm at high temperatures. The
ef�iciency increased up to 19.8% with caffeine,
while without it the ef�iciency is 17%.[5]
Speaking to the magazine Physics World, one of
the scientists Rui Wang discussed the outcomes:

“Our result shows that caffeine can help
the perovskite cells maintain over 85% of
their original efficiency after 1300 hours of
continuous heating at 85°C. We believe
that our strategy could help push forward
the commercialization of these materials
in the future.” [6]

The improvement in performance with the
addition of caffeine can be observed by the
following graphs.

Figure 3: Performance Graphs (Courtesy: Caffeine
Improves the Performance of Perovskite Solar
Cells, Joule Magazine)
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Data science and machine learning have been

the force behind major shifts in industries like the
internet, �inance, marketing, among others. The oil
and gas industry has been no exception, quickly
getting acquainted with the concept in the early
2010's, and applying them to extract valuable
insights in the upstream, midstream and
downstream sectors. Re�ined data has thus
remained a valuable asset to companies within the
industry. Clive Humby had famously compared
data to the new oil, noting its inherent value
shining through after being re�ined.

“Data is the new oil. It’s valuable, but
if unrefined it cannot really be used. It
has to be changed into gas, plastic,
chemicals, etc. to create a valuable
entity that drives profitable activity; so,
must data be broken down, analyzed
for it to have value.”
As per the 2017 World Economic Forum report,
Digital Transformation would generate USD 1.7
trillion worth of value from 2016 through to 2025,
with a consequent reduction in carbon emissions
by 1.2 million tonnes.

Deep Learning
Interpretations

in

Fault

and

Log

Operations associated with the upstream oil
industry have to do with exploration and appraisal
of resources, development of �ields, drilling and
completions, reservoir management, and
production and facility operations. The
geosciences and exploration domain are actively
working with automated well logs interpretation
and exploration using machine learning. One
particular industry project dealt with real-time
formation interpretation using Bayesian State
Space Models and Monte Carlo simulations.
Another project utilized AI in fault interpretation
using neural networks. Missing 3-dimensional
data in seismic logs presents unique challenges in
modeling
synthetic
data
for
further
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interpretations. Both real and synthetic data are
utilized thus for reducing the amount of time spent
in realizing geoscienti�ic conclusions. Grain size
predictions are also being analyzed using
convolutional neural networks with data from
micro-resistivity logs and multiple other inputs.

Real-Time Torque and Drag Calculations
using Neural Networks

In drilling, both contextual data (in the form of
daily drilling log reports) and structured visual
data (obtained through logging and captured in
the electronic drilling recorder), need to be
analyzed. Due to the time-bound nature of drilling
operations, real-time decisions need to be made.
To this end, companies are using neural networks,
and analyzing rig states for real-time data
visualization, and for predicting drilling key
performance indicators. Torque and drag on the
drill strings in any given well can be calculated in
real-time now using AI, by estimating coef�icient of
friction and normal contact forces between the
string and the wellbore. Bottom hole assemblies
(BHAs) undergo varied stresses, especially in
horizontal well sections and having the right
assembly is important given the operational
parameters (angle of drilling, directional and
depth targets, the expected rate of penetration),
formation
properties
(abrasiveness
and
competency of the rock, pressure regime in the
hole) and drilling parameters (drill string weight,
applied RPM range, torque and anticipated shock
pattern). AI is currently being used to select the
right BHA in real-time.

Feature Extraction Models to Predict Well
Production Pro�iles

Oil and gas production optimization analysis
involves time series forecasting and recurring
neural networks. Major KPIs include prediction of
oil rates, and gas-to-oil ratios. One particular
project used feature extraction models to use
calculated bottom-hole pressure, choke, well head
temperature and neighboring wells’ data to

Data Sciences - The Future of Oil and Gas Industry

predict daily oil rate. Fracture parameters are also
being utilized for production decline curve
predictions.
Some of the salient applications of AI in the
industry can be: caving detection analysis using
computer vision and neural networks,
permeability prediction using machine learning,
work�low description and data wrangling
procedures for application of data analytics in
improving drilling operations, time series frac data
for prediction of completion events, and using AI
to extract and structure data from exploration and
production documents, among many others.
Considering the impacts of Data Science in
improving the KPIs of Oil and Gas industry, it is
going to be heart of the industry which will
circulate �low of blood (data) to bene�it and keep
improving and enhancing performance of
operations for greater good of industry.

UK OGA releases 130 TB of Oil and
Gas Data
On March 25th, 2019, UK’s Oil and Gas
Authority (OGA) officially launched National Data
Repository (abbr.: NDR), which is assumed to be
one of the largest data repositories as it contains
data of about 12,500 offshore wellbores, 5,000
seismic surveys and 3,000 pipelines over more
than fifty years, claims OGA. The Director of
Corporate at OGA said: “The world is arguably
entering a ‘fourth industrial revolution’, with data
at its heart. The National Data Repository is a UK
first and is an important milestone in our vision to
enable open, transparent data. The platform
Background by: Enrico Sacchetti
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Consistent Fluid Management
Throughout Value Chain
Fluid �low calculation in pipe or porous media

requires estimate of amount of different phases
and two fundamental PVT properties of each
phase i.e. density and viscosity. System pressure
(p), temperature (T) and total mixture
composition (z) in reservoir and at surface
varies considerably with production (or
depletion), gas injection and commingling of
reservoir �luids from different possible
reservoirs. Accurate, well predictive and robust
PVT model is needed to provide reliable PVT
properties for any given p-T-z space throughout
the life cycle of a �ield or reservoir.
Simulators doing �luid �low calculations in
petroleum industry can take usually two
different types of PVT models i.e. black oil and
compositional. A black oil PVT model consists of
two components i.e. surface oil and surface gas.
A compositional model is based on an EOS
model, having 8 to 50+ components. A reservoir
simulator may use a black oil PVT model, or a
compositional model with 8 to 14 components.
PVT model for wells, again, can be black oil or
compositional and the process model is usually
makes data available for machine learning and
artificial intelligence and offers the opportunity to
uncover new prospects and previously
overlooked plays.” (via OGA). The Managing
Director at Chevron Upstream Europe, Greta
Lydecker, also commented: “With the NDR in
place giving access to the 50+ years of data…
and the many bright young minds out there… we
will certainly see many more creative and
transformational ways we can access the data to
drive more agile, effective and efficient economic
recovery of oil and gas for the United Kingdom.”
The data so released is free and can be
accessed through the UK Oil and gas Authority’s
website after registration.

compositional with 20+ components. Due to
possibility of different types of PVT models
applicable to different parts of the value chain
(e.g. reservoir, production and process), all PVT
models used should be completely consistent
among themselves for fast, consistent and
reliable Integrated Asset Modeling results.
Traditionally, the source of black oil PVT was
published correlations, which are usually
accurate for very low GOR oils (<500scf/STB).
However now, black oil PVT is generated from a
well-tuned EOS model to the available PVT data.
To ensure consistency among the different PVT
models in the value of the �ield and to get
reliable PVT predictions for the entire p-T-z
space, it is recommended �irst to develop a
single detailed �ield-wide EOS model (“Parent”
model) using all available lab PVT data. This
parent EOS model can then be used to generate
different “child” PVT models for modelling
needs of different parts of value chain to ensure
consistency, reliability and robustness.
Any good quality PVT data measured on any
“reservoir representative” sample can be used in
developing the �ield-wide EOS model. A
reservoir representative sample should not be
confused with an “in-situ representative” PVT
sample. An in-situ representative sample is
what we expect initially in reservoir. A reservoir
representative sample could be any sample that
is produced from the reservoir and does not
have any contaminants e.g. oil-based mud. For
example, a sample collected after depletion of
reservoir when the producing GOR is not the
same as in-situ �luid GOR. Hundreds of PVT
samples with potentially thousands of different
PVT measurements at different pressure and
temperature conditions can and should be used
simultaneously to tune a �ield-wide EOS model.
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With

growing population, the demand for
energy has been increasing, therefore most of
the major Oil & Gas Companies like BP, Total,
Shell and ENI are now investing in the
renewables or non-conventional energy
resources to match up with the demand and at
the same time reduce Green House Gases and
Carbon Emission. The exploitation of renewable
resources refers to develop such feasible
techniques that could generate energy (heat
and electricity) from sun, wind, water,
geothermal and waste either organic or
inorganic.

Solar EOR (Enhanced Oil Recovery)

Enhanced Oil Recovery is practiced by the
professionals of Oil and Gas Industry in the
mature �ields to produce from it because after
reaching optimum point as the reservoir
pressure decreases with declining drive
mechanism performance EOR must be
implemented for further recovery of
hydrocarbons. EOR requires huge amount of
electricity and in past the Oil Industry has
bene�ited from the Renewable Energy Source
(Solar Energy), for example:
In 2013 May, Petroleum Development Oman
(PDO) and Glass Point Solar installed Middle
East's �irst solar EOR (Enhanced Oil Recovery)
project. The solar EOR facility with a potential
of 7MW produces a daily average of 50 tons of
emission free steam that feeds directly into
existing thermal EOR operations at Amal West
�ield of PDO in Southern Oman[1].
Thermal Enhanced Oil Recovery operation also
termed as steam injection uses natural gas
(CH4) to generate steam and inject it into the
reservoir to provide �low channel to high
viscous oil. Solar EOR project is a form of
Thermal EOR (Enhanced Oil Recovery)

procedure that uses energy of Sun to heat water
and produce steam, to produce oil from the
mature oil�ields. Since this technique does not
burn natural gas, therefore it is eco-friendly.
Wind Turbines Powering Oil Rigs and Water
Injection (EOR)
DNV GL (A Global risk management and quality
assurance company; based in Oslo, Norway)
teamed up the Big Oil and Renewable Energy
Companies for joint Industry Project in 2015.
The project was commissioned to study the
wind powered water injection to make
hydrocarbon recovery feasible in the era of low
oil prices. This project was a major benchmark
for the Oil & Energy Industry, and names like
ExxonMobil, NEXEN Petroleum UK, VNG Norge,
ENI Norge, PG Flow Solutions and ORE
Catapult—have worked together in the project
leaded by DNV GL. Wind Energy is having 27 %
annual growth in Europe making it commercial
for offshore and onshore oil rigs. A practical
example of this project is in the North Sea, 30
km from the Norwegian shore and 30 km from
the production host, at a 200 m water depth.
The reservoir consists of two injection wells,
with normal injectivity, that targets injection
rate of 44,000 barrels of water per day. The
project director of DNV GL Johan Sandberg
accessed project report of the given example,
and said that it is going to save up to 20%
percent compared to a conventional water
injection solution. The estimated cost depending
on the life time of water injection is estimated
about 3 $ a barrel. Moreover the wind turbine
could be detached and installed to another rig
after successful implementation of operation[3].
These sustainable projects could be
commissioned in Pakistan for powering oil rigs
and water injection in mature oil�ields for
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Land�ill Gas Generator to power Oil �ield
Operations

Figure 1: Offshore Energy Transition
Project, Courtesy of DNV GL, [2]

recovery of hydrocarbons in less cost.

Land�ill Gas (Waste to Energy)

According to a survey made by World Bank
Group with continuous urbanization and
population growth, yearly waste generation by
humans is expected to increase by 70% from
level at 2016 to 3.40 billion tones in 2050.
Compared to developed countries 90% of the
waste is disposed in unregulated dumps or is
burned openly that builds breeding ground for
harmful diseases also negatively affecting the
environment[4].
With proper planning and management, the
waste (organic or inorganic) can be disposed in
land�ills underground, and let nature do its
work. The biogenic degradation of waste may
emit methane and CO2 that could be used in
specially designed generators to create heat and
electricity and ful�ill the energy needs of a
growing population.
Moreover, these generators could be used in
countries with energy crises, rather than
disposing waste to inappropriate land�ills they
can be buried underground and through proper
piping, the gas could be delivered to processing
plants for puri�ication and can be used as a
source of fuel.

Figure 2: Waste to Energy, Courtesy of Bord na Móna
Company [5]

The Oil & Gas exploration and production is
mostly done in remote locations, these locations
can be utilized to dispose waste away from the
urban area. Moreover, we could install the land�ill
gas generator to provide power for oil�ield
operations. The land�ill gas can be used as source
of fuel, with the help of generator it could be
converted to Energy (heat and electricity). For
Example most of the oil�ield operations like Well
Intervention, Coiled Tubing Units and Electrical
Pumps (Arti�icial Lift) requires huge amount of
fuel consumption to operate. The Land�ill Gas
could be used as a source of fuel for the oil
companies, as well as maintaining sustainability
in the environment.
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of solid contents such as wax,
asphaltene,
naphthenes,
emulsion
and
inorganic scales play a signi�icant role in
measuring the �low assurance stigmas during
oil production which are required to be
resolved by the implementation of different
strategies and techniques[1]. Flow assurance can
be de�ined as a way to produce hydrocarbons
from porous media such that it remains
economically feasible[2].
The main focal point of this article is the
organic compound Wax, which is abundantly
present in crude oil. Wax is constituted by
paraf�in hydrocarbons called paraf�in wax and
also holds naphthalene hydrocarbons. The
molecular structure of the wax could be straight
or cyclic hydrocarbon[3]. Wax deposition is a
major dilemma for the oil and gas industries
which mainly occurs as it settles down in
pipelines during crude oil production, during
transportation process, and also due to variant
pressure and temperature. This problem can
cause �low rate reduction which can result in
major loss for the industry. Therefore, it is
essential for the petroleum industries to take
this matter into account and �ind effective
solutions to overcome the economic loss[4].
Wax content is further derived in two main
types:
Macrocrystalline
wax
and
Microcrystalline wax[5]. The Macrocrystalline
wax can be identi�ied as paraf�in wax which
consists of extended molecular structure
approximately having 20 carbon atoms [6].
However, it is reported that the molecule of wax
contains 80 carbon atoms. The density of this
class of wax is 900 kg/m3 and the heat capacity
is 2.15 -2.9 J.g-1.K-1 [7]. The latter class of wax is
Microcrystalline wax which can also be referred
as iso-paraf�ine wax[8]. Its molecular structure

contains branched chain alkanes and
naphthalene. It has high molecular weight as
well as high melting point. As a result, it has the
characteristics of high combustion[9].
There are four mechanisms: Molecular
Diffusion, Brownian Motion, Gravity Setting
Mechanism and Shear dispersion, which are
mainly responsible for the wax deposition that
needs to be studied for its mitigation. In
Molecular Diffusion, the energy exchange and
mass exchange works for the appearance of
wax[10], the declination of temperature quickens
the arrangement of wax from crude oil, as the
temperature diminishes from WAT (Wax
Appearance Temperature) the tiny precipitates
of wax contents, the temperature further
diminishes due to the �low of crude oil the wax
begins to settle in pipelines[11]. Furthermore,
Brownian motion takes place when the particles
of high temperature collide with each other[12].
Then, the number of wax crystals increase
which causes the transportation towards the
pipeline walls. However, its impact is minimal
and can be disregarded[13]. Gravity settlement
mechanism can be characterized as the
settlement of wax at the bottom of the pipeline
since it is assumed that particles are denser
than oil[14]. But it does not take part within the
process of wax depositions and it is upheld by
test evidence as well[15]. In shear dispersion, the
particles of wax experiencing laminar �low tend
to move in one direction and the particles which
are at center moves with streamline speed.
When the particles attain the circulatory motion
the layer adjacent to particles also attain the
same motion, then the neighboring particles
starts to accelerate temporarily due to the drag
force applied by the rotating liquid this
phenomena called shear dispersion, this
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process also needs to be studied before
applying different methods to mitigate wax
deposition it will perform the key role in
decreasing the deposition of wax[12].
Prevention of wax deposition has immense
importance in petroleum industry because the
phenomenon of wax deposition is now common
to industries. Many industries are facing this
problem and they want to mitigate this issue in
accordance with economic feasibility. Every
petroleum industry has signi�icant motive of

producing crude oil from reservoir to
the surface in safe manner for which
several methods are being implemented to
resolve this settlement issue in well bore and
pipelines. Some effective methods are:
Mechanical, Chemical and Thermal methods.
The Mechanical Method is broadly utilized for
the expulsion of wax. It is comparatively
cheaper than other strategies and is also
extremely viable as well. In this strategy
scrapers and cutters are utilized to remove
wax[16]. However, it contains a disadvantage as
well which is that the rejected wax may adhere
within the annulus and can plug the perforation
There's another strategy which is exceptionally
useful and operative for the removal of wax i.e.
PIGs (pipeline inspection gages)[17], it initiates
within the well bore through the PIG launcher, it
shoots the cleaning device through the pipeline
which can clean and monitor the condition of
pipeline as well [18]. It performs with the
assistance of pressure applied by hydrocarbons
and then it gives signals through it to the
receiving center[19]. It might be costly when it
gets stuck within the well bore. Deposition of
Wax can be avoided chemically, there are
numerous strategies to remove wax with the
help of Chemical Method, like wax inhibitors are
infused in crude oil to prevent the deposition of
wax during production and transportation. It
performs by controlling the temperature of
crude oil and additionally, it tries to preserve the
temperature over the WAT[20]. A few other
inhibitors work through the molecular
structure of crude oil. With the assistance of this
inhibitor, the contact between the wax and
surface of pipelines can be diminished.
Background by: Enrico Sacchetti
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Figure 1: Wax removal through pigging
via Mitigation of Wax
in Oil Pipelines by Surya Tejasvi Thota et al.

Another
sort of
inhibitor,
chemical inhibitor
works by dissolving
particular weight of wax
as a work of temperature,
weight and atomic weight.
It is cheap and is not subordinate
to any modern instrument, however,
its ef�iciency could be in�luenced when it
is used for abundant content of wax [21].
Presently, there's another class called
Temperature Method which is additionally a
cheap category to prevent wax like cold �low. In
this method, the gas is infused in waxy crude oil.
It becomes slurry after cooling leaving no issue
of wax deposition resulting in easy
transportation from one position to another[22].
Downhole heaters are another way to avoid the
wax deposition. It works by producing warmth
from the bottom of the gap which softens the
stored wax and let it blend with the oil[23]. Hot
watering and hot oiling too work exceptionally
well, the hot water or oil is pumped through
tubing or casing which dissolves wax deposited
on the surface of tubing[20].
The wax deposition has become a serious
problem for oil and gas industries. If this

Problem of Deposition of Wax and its Removal Techniques in Oil and Gas Fields

problem becomes worse, the industry faces a
big disaster of economical damage and
sometime the well becomes fully blocked by the
deposition of wax. The wax formation is
dependent to temperature, pressure and oil
composition. Many experts have studied this
problem deeply. However, for its complete
mitigation, this problem needs a more advanced
study to overcome this issue so the oil and gas
industries could be able to resolve this problem.
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Enhanced

oil recovery is a tertiary recovery
method used to recover the oil which is left in
the reservoir after primary and secondary
recovery methods. Thermal EOR is one of the
methods of EOR which is widely used to recover
the heavy oil by injecting the steam into the
reservoir to reduce the viscosity of oil, making it
easier to pump up to the surface. However,
generating steam adds cost to the overall cost
per barrel production of oil. The steam
generation cost partly or completely can be
reduced by generating steam through solar
driven steam generators.
Sunlight is a primary source of energy which
has been utilized for implementing solar
electricity system in residential buildings
however it has a wider application in which one
of its best use could be the generation of steam
by heating the water at elevated temperatures,
and the output (steam) to be injected in the
heavy oil reservoirs in order to lessen the
viscosity of oil, so that it can �low easily up to
the surface.
Pakistan is amongst the countries which are
blessed with plenty of sun light. The suitable
solar insulation requirement for solar EOR
project ranges from 4.5 Kwh/m2 to 10.5
Kwh/m2 on daily basis[1]. Solar radiation map of
Pakistan shows the solar insolation rate ranging
from 5.5 to 6.0 Kwh/m2/day[2], which makes it
perfect place to implement such technology
with proper analysis and planning.
Solar EOR is a technique which uses
concentrated solar power technology to
produce the steam by using parabolic mirrors
enclosed in the trough[3]. During the day time
steam is produced through solar driven steam
generators & during the night time gas
generators are used to produce the same

quality of steam[5].
The prior produced oil was easily extractable
and majority of mature �ields are heading
towards depletion moreover the overall process
of oil extraction has become more costly and
strenuous. Following is a statement from
Pakistan Economic Survey 2018-19:

“Indigenous resources of oil are
not enough to satisfy energy desire
of a growing economy. As a result,
Pakistan has to import large
quantity of oil and oil-based
products from Middle East countries
especially from Saudi Arabia” [4]

In a nut shell, it can be concluded that EOR is
going to be future option for Pakistani reservoirs
sooner or later, when oil reservoirs will not be
able to continue production under their current
depletion rate.
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Hydraulic fracturing has been one of the
important key techniques that has transformed
the way we produce petroleum resources. It has
allowed the production of oil and gas from such
reserves which were previously thought to be
unproducible. International Energy Agency,
highlights the amount of recoverable
unconventional resources in the following
table:

during the agriculturally active months. The
hydraulic fracturing in Alberta produces a loss
of $14.8 million due to its adverse effects in
agricultural farms[4].
US Department of Energy expects to
meet 45% of its gas supply from shale gas by
2035. [5]

Table 1: Amount of unconventional resources

[1]

S.
No.

Unconventional
resources

Reserves in
trillion cubic
meters

Reserves in
trillion cubic
feet

1.

Shale gas

208

7,300

2.

Tight gas

76

2,700

3.

Coal bed Methane

47

1,700

Although other methods exist for the
exploitation of unconventional resources,
hydraulic fracturing provide a far more feasible
technique to tap these unconventional
resources. The multi-stage fracturing has
optimized the production of oil and gas by
ten-folds.
US has greatly bene�ited from the hydraulic
fracturing
technology,
diminishing
its
dependence on Saudi Arabia petroleum
monopoly[2]. The Shale gas alone has pro�ited
the US economy with net bene�it of $48 billion
per year. The reduced cost of natural gas has
signi�icantly driven this advantage. [3]
Hydraulic fracturing has adverse effects on our
environment,
severely
damaging
the
agricultural yield of the crops irrigated in close
proximity to the wells. According to a research,
agricultural yield decreases by 5.7% when a
well is drilled in 11 to 20 km radius of the farm

Feasibility of Hydraulic Fracturing Job
in Pakistan
Pakistan has been blessed with abundant
reserves of unconventional resources. Shale oil
and gas presents a new perspective for
Pakistan. The economy of Pakistan could
develop relentlessly at affordable tariffs if these
resources are exploited in proper manner. No
doubt,
Pakistan
is
self-suf�icient
in
unconventional resources, however, methods to
drill and hydraulic fracturing is a challenge that
needs to be overcome. A technical assistance is
required for the road map that will enable us to
assess them in future[6]. The shale industry in
Pakistan will be able to reduce the ecological
in�luence to help control environmental
problems of extracting petroleum resources. It
should be worth mentioning that industry
should adopt methods to treat the production
wastes comprehensively prior to the dumping

30

Economic Feasibility Analysis of Hydraulic Fracturing for World’s Economy in Contrast to Pakistan

Effects of Shale Gas Boom in the Appalachian
Basin

Figure 1: Effect of increased Natural Gas
Production on Air Quality, Climate Change
and employment [1]

The rapid increase in production from the largest natural
gas basin of the United States, Appalachian Basin, has
drastically altered the global markets. Even more so, the
recovery methods employed, including horizontal drilling and
hydraulic fracturing, have also taken global warming towards
worse. A study conducted by the researchers at Carnegie
Mellon University, Princeton University, and Stanford
University, shows the analysis of the production boom on the
environment[1]. The study estimated that shale gas
production degraded air quality, resulting in 1,200-4,600
premature deaths (costing $2.3 billion to $61 billion), while
boosting employment by 469,000 job years or jobs lasting a
year (yielding wage income valued at $8 billion to $33
billion).
[1] via E. N. Mayfield, J. L. Cohon, N. Z. Muller, I. M. L. Azevedo,
and A. L. Robinson, “impacts of the shale gas boom,” 2016.

process. Environmental impact assessments
should be carried out by the oil and gas industry
of Pakistan.
A large number of factors exist which make
Pakistan’s
transition
to
unconventional
resources, very feasible. Pakistan could develop
the necessary technical skills which will enable
the exploitation of these resources with less
fugitive methane emissions and economically
viable solutions.

Limitations of Hydraulic Fracturing Job
in Pakistan

Availability of water, environmental problems,
and expensive drilling methods, to name a few,
are one of the major problems in exploiting these
resources. Pakistan is a country where water
crisis prevails at a very daunting stage. Supply of
suf�icient volume of water is a great challenge in
the country. Soil Pollution is also an associated
problem. The migration of gas from shale layer to
aquifers create huge environmental issues.
The concerned authorities could take steps to
hinder these obstacles and bring a shale gas
revolution. Pakistan Petroleum Limited and Oil
and Gas Development Company Limited
(OGDCL) is working on pilot projects to analyze
the expenses of hydraulic fracturing if performed
on such massive reserves while considering the
irrational environmental hazards[6].

Conclusion

Hydraulic Fracturing has vastly impacted the
economies of the world, helping the oil
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companies tap the previously unexploited
unconventional resources. Energy policies could
be signi�icantly improved if reliable data is
collected and analyzed. With the advent of new
technologies and strategies, the application of
hydraulic fracturing will be practiced throughout
the world, widely and cost-effectively.
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ENVIRONMENTAL FRIENDLY HYDRAULIC
FRACTURING

Hydraulic Fracturing or commonly known as

use huge amounts of fresh water. A study
conducted by scientists at Duke University on
six basins of shale gas and oil located in Texas,
America, found that water utilized ranged from
390,000 to 6.27 million gallons and 70,000 to 2
million gallons per well respectively[5].
2. Treatment of Fracking Fluid: The fracking
�luid recovered from underground after frac job
contains huge amount of water and despite
treating it and re�ining it properly against the
radioactive materials and hazardous chemicals
it still remains contaminated and is injected
underground. As a result during the migration
of �luids underground it contaminates the fresh
water zones that were used for domestic
purposes.
3. Small Earthquakes: Fracking causes
earthquakes as by creating fractures that
damage the structural integrity of subsurface.
4. Methane Leaks: The long fractures created
in the subsurface may tap the gas from source
rock but the propagated fractures that are too
deep may also reach to the fresh water zones
that contaminate it with natural gas[4].

“Fracking” is the technique well known in the
Oil & Gas Industry, when we inject the
pressurized �luid mixed with chemicals to
break or fracture the impermeable rock
formations to release the trapped oil and gas
from it. The hydraulic fracturing technique is
implemented to fracture Shale Rocks to untap
the trapped oil and gas from the reservoir. The
fracking is also done in Tight Gas reservoirs,
where the gas is trapped in low porous and
impermeable sands, the permeability of tight

Figure 1 Hydraulic Fracturing; Courtesy of
therightsofnature.org [1]

gas reservoirs ranges from 1-0.1 md or even
less[2]. To produce hydrocarbon from such
reservoirs
hydraulic
fracturing
is
implemented.
Figure 1 Hydraulic Fracturing; Courtesy of therightsofnature.org [1]

Controversies involved with Hydraulic
Fracturing

Hydraulic Fracturing despite being useful for
Oil & Gas Industry in the exploitation of
hydrocarbons from Shale and Unconventional
Rocks (low porous and impermeable) but it has
side effects as well for the environment as
reported by the locals living in the region where
Fracking is done[3].
1. It Requires Huge Amount of Water: To
perform a hydraulic fracturing job we have to

Fracking Techniques that maintain
Sustainability of the Environment

Water Free Frac Job: GasFrac Energy Services, a
Calgary Alberta based energy company is using
gel made of propane (that is also a hydrocarbon)
mixed with chemicals used in water treatment
plants like magnesium oxide and ferric sulphate
instead of water for fracking. As 30-40% of water
used for fracking is left in the subsurface and is
not recovered. That weakens the formation and
damages the structural integrity causing
earthquakes. On the contrary the gel used as
fracking �luid is mostly
GasFrac has used the process 2,500 times in
700 oil and gas wells located in Canada and US.
Halliburton and Baker Hughes (A GE Company)
and also other companies in fracking Industry
are working to develop and maintain
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Environment Friendly Hydraulic Fracturing

environmentally
sustainable
Fracking
Techniques. For Example recycling frac water, or
using non-potable brine in hydraulic fracturing.
Some servicing companies are replacing toxic
chemicals with organic and environment friendly
ones[6].
Powering Rig and Frac Machinery with Solar or
Natural Gas: Use of renewable energy resources
like solar to power the rig machinery may also
reduce the pollution caused by the Diesel Fumes,
and will also maintain good reputation of
company as an environment friendly entity.
Water Treatment: The companies that use
water for fracking must recover the frac water
and with frac water there is also formation water
that produces with hydrocarbon. The companies
should take initiative not to inject wastewater in
subsurface but to process and clean it before
doing so.
Foam/Gas Fracking: Using Foam/Gas instead of
water may overcome the issue of using large
amount fresh water plus foam can be recovered
easily[7].
Cryogenic Fracturing: The fracturing technique
that uses cold liquid nitrogen (boiling point of
liquid nitrogen is -195.8 oC) this technique
induces thermal tensile stress on warmer rocks
and creates fractures when the thermal tensile
stress reaches to local tensile stress. It is better
than water fracking as it uses nitrogen that is
abundant in atmosphere and it reduces damage
caused to water sensitive formations[7].
CleanStim® by Halliburton Energy Services:
The technique that uses the gelling agent,
breakers, crosslinkers and surfactant that are
sourced from food industry does not damage the
formation. It provides short clean up time and is
sustainable for the environment.
Environmental bene�its of this technology
include better performance in terms of proppant
transport,
pumpability,
and
to
retain
conductivity. Its applications are wide in HPHT
(High Pressure, High Temperature) Wells as it
provides pumping time of 30 minutes at 225°F
(107°C) and also the �luid retains over 90% of
conductivity which is revealed by laboratory
tests. It could also be crosslinked and used for
gelled fracturing treatment. Moreover, its
components can be to reduce friction for water
fracturing treatments commonly for shale
reservoirs[8].
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Events, lectures and seminars
Career Opportunities and Communication Skills by
Irfan Nazir
Shedding light on career opportunities, Irfan Nazir, the
founder of In – Time Talent Enrichment; the funder of
Times Oil�ield Consultant and a former employee of
Schlumberger, delivered a lecture on communication skills
between engineers and how to polish their careers. It was
held on 11th August 2018. He put emphasis on the different
career opportunities in the �ield of Petroleum Engineering,
encouraged the students to take advantage of short courses
offered and how we can build healthy and effective
communication in our professional lives.

Drilling Fluids Engineering by Asad Baig
Asad Baig is a Drilling Fluids Specialist and Mud Engineer
at Halliburton. SPE understands that we, as aspiring
petroleum engineers, need to know about the complexity of
different drilling �luids, how they are made and used. Held
on 14th November 2018, this interactive session was proven
to be helpful for a lot of students, who wish to dive deep in
the knowledge of drilling muds and completion �luids.

Natural Gas Processing by Muhammad Saad Waseem
Gas processing is just as important as producing gas from the well. Making sure that re�ined,
contaminant-free gas delivered to its consumers, is the priority of every gas processing engineer. This
lecture was held on 26th December 2018, and was
given by Saad Waseem, an accomplished Process
Engineer at Pakistan Petroleum Limited. He
enlightened the students with the different
processes of how natural gas is processed and he
laid out the trail of how raw and unre�ined gas
from the well reaches its consumers.

SPORTS WEEK
Nothing is more refreshing and energizing as a Sports Festival. SPE, keeping the interest of students in
mind, arranged a week-long Sports Week. It included all kinds of fun and interactive sports like cricket,
badminton, tug of war, futsal, etc. Not only that, SPE also included computer and console games, like FIFA
and PUBG. The SPE NED Sports Week was held on 3rd January and it lasted for a week. Teachers and
students showed immense interest, and all participated to challenge and energize themselves.
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Improving Reservoir Simulation Modelling with Seismic Attributes by Isabela Falk
Isabela Falk is the Subsurface Team Leader at SPM
Schlumberger in Romania. SPE made it possible to
conduct a video conference session, on 7th January
2019, with her, in which she shared her vast knowledge
on modelling by considering different seismic
attributes. Combining Dr. Falk's knowledge with her
experience in the oil�ield, this lecture was considered
one of the most knowledgeable lectures, ever delivered.

Propel Ahead by Syed Abid Hussaini
To strive and be move forward is the motto of every
successful person. Propel Ahead was also a
motivational lecture, and it was delivered by the driven
and ambitious Syed Abid Hussaini on 8th January 2019.
Currently a Risk Management Of�icer at Kahrama,
Qatar, Mr. Abid Hussaini encouraged the students to
make their goals come true and advised them not to be
afraid of failure, as failure proves to be a stepping stone
towards success.

Career Management by Omar Siddiqui
Engineering and management go hand in hand, which is
why Omar Siddiqui, the founder and active director of
Project-O Ltd, a project management company based in
New-Zealand, was kind enough to deliver a lecture on
career management. Held on 10th January 2019, this
session was helpful for a lot of students, who want to
pursue project engineering and management as a potential career and it was a great source of motivation for
them as well.

Session on Resume Writing and Tackling
Recruitment Interview Questions by Mr. Shakeel
Rauf Qureshi
When it comes to applying for jobs, the resume and CV
plays a very important role in determining the
applicant’s potential for a job. To help and facilitate
students, a session on resume writing and acing
recruitment interviews, organized by Society of
Petroleum Resources Economists (SPRE), was held on
21st January 2019. The guest speaker was Mr. Shakeel
Rauf Qureshi, Pakistan Petroleum Limited’s chief Human Resources Of�icer. He highlighted key
points that an applicant should include in his/her resume, to spark the interest of the recruiter,
explained the details of planning a well, what work goes into it and what complications may arise
during the procedure. It was, indeed, a pleasant and knowledgeable session.

Conference by Petroleum Institute of Pakistan on“Strategic Oil Storage Facilities in
Pakistan”
Petroleum Institute of Pakistan (PIP), a representative body of the oil and gas sector in Pakistan
organized a seminar on the topic of "Strategic Oil Storages" on 22nd January 2019 in collaboration
with NED University of Engineering & Technology at NED premises, Karachi.
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The seminar was attended by senior of�icials of the energy community in large numbers hosted by
NED University of Engineering & Technology. The participants appreciated PIP’s efforts in
establishing a linkage between the academia and the industry and the speakers opined the necessity
of adequate oil reserves to tackle supply disruptions in the future.

Session by Muhammad Ali Mirza, Administrative Officer, Pakistan Petroleum Limited on
“Water Conservation as a part of PPL’s Campaign”
Water wastage in Pakistan is an issue
which needs to be �ixed. PPL voiced this
concern several times, and for spreading
the message farand wide, a session was
conducted in NED University, on 12th
March 2019. It was delivered by
Muhammad Ali Mirza, who is the
Administrative Of�icer in Pakistan
Petroleum Limited. He presented
surprising facts and �igures about water
wastage and presented several ways PPL
is adopting to control water wastage.

The Grad School Experience by Farrukh Sohail
One of the biggest goals an aspiring engineer has, is to
study abroad for post-graduation. A lot of students seem to
have a multitude of questions regarding the application
process and scholarship opportunities for immigrants.
Which is why, a session was conducted on 26th March 2019.
It was delivered by Mr. Farrukh Sohail. He is a holder of
Fulbright scholarship from the University of Southern
California. Currently, he is a Project Engineer, Drilling
Operations at Pakistan Petroleum Limited. He guided the
students about studying abroad, through his own
experience regarding getting a scholarship.

Petrobowl’19
An event that is close to the hearts of SPE and NED petroleum engineering department, Petrobowl
2019 was considered one of the most successful events organized by SPE. It is an oil and gas quiz
competition in which universities from all over the country participate, to get their hands on the
prestigious Petrobowl trophy. Keeping the tradition alive, SPE organized this event on 10th and 11th of
April 2019, at the main auditorium of NED University. It was graciously sponsored by BYCO Petroleum
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and Pakistan Petroleum Limited. To help
SPE engage all students of the university, a
theatre was also organized called “Hairs
Pervaiz” which was a spin-off, comedic
version of Harry Potter. The participating
teams in Petrobowl belonged to the
University of Engineering and Technology
(Lahore),
Mehran
University
of
Engineering and Technology (Jamshoro),
Balochistan University of Information
Technology, Engineering and Management
Sciences (Quetta) as well as NED
University of Engineering and Technology (Karachi).

“At the end of Tunnel” by Mrs. Shan-e-Zehra Lashari
Shan-e-Zehra, an associate reservoir Engineer at PPL and
a Fulbright Scholar, delivered an interactive session on 2nd
May 2019. She discussed the current state of the oil and
gas industry. She also shed light on her experience as a
woman in the �ield of Petroleum Engineering. She also
gave an insight of her own life as a Petroleum Engineer
and discussed several career opportunities for students.
Effective Business Communication by Mr. Muhammad
Osama Yousuf
Communication is key, when it comes to establishing business
relations in an industry. Mr. Muhammad Osama Yousuf,
Operations Coordinator at Unique Food Service Company, was
kind enough to give some time to talk about establishing
communication and effective business skills. On October 10th,
2019, Mr. Osama Yousuf emphasized students to come out of
their comfort zone and build their self-con�idence, which is
necessary to strive in the industry.
Lecture on Well Planning by Mr. Owais Naseem
Owais Naseem is a senior Drilling Engineer at Pakistan
Petroleum Limited. He delivered an informative lecture on Well
planning. It was held on 25th October 2019. Mr. Owais explained
the details of planning a well, what work goes into it and what
complications may arise during the procedure. It was, indeed, a
pleasant and knowledgeable session.

Counselling Session for Higher Studies by Mr. Abid Khurram
SPE organized another career counselling session for the students of the
Petroleum Engineering department. It was delivered by Mr. Abid Khurram,
who is the CEO of Pak British Institute. He is also a member of British
Council and AEO. In this session, he emphasized on all important tests that
a student must give, in order to study aboard, like TOEFL, GRE, GMAT, IELTS,
etc. He also explained the visa application and consultancy processes.
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Software Training Session (MBAL and Prosper) by
Mr. Saad Mehmood
As important it is for petroleum engineers to be handsy
with things, the knowledge about different software is also
crucial. Software makes things easy and ef�icient. Mr. Saad
Mehmood, who is a Senior Reservoir Engineer at United
Energy Pakistan, conducted a one-day training session, on
31st October 2019, to get the students acquainted with
software like Prosper and MBAL. Prosper and MBAL are
used extensively in Petroleum companies, including UEP
and PPL.

Field trips

SPRE-NED Chapter arranged �ield visit to Kunnar Oil �ield and LPG Plant of OGDCL (Oil and Gas
Development Corporation Limited) for Petroleum Engineering Students of NED University. This �ield
visit was scheduled on 7th March 2019. The �ield trip was strategically focused on giving students, the
exposure of industry and real-time �ield activities. It was a well-planned visit by the OGDCL
management.

SPE NED arranged a visit to Pakistan Petroleum Limited’s Gambat Field located in Sindh for the
Petroleum Engineering Students of NED. It was scheduled on 31st March 2019. It was intended for
third and �inal year students. The students were guided about the QHSE policy and the safety
measures by Mr. M. Saleem (Senior Manager Operations), Mr. Abdul Aziz Ansari (Manager GPF I and
II) and Mr. Aslam Pervaiz, who was in charge of showing the students around Gambat �ield. Students
saw real time gas processing, from incoming wells.
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Departmental Achievements
Highlight of Petrobowl’19
Another notable achievement of Petrobowl 2019,
was the victory of Team NED University (Team Quaid)
in the quiz competition. The �inal year students proved
themselves to be knowledgeable about all things oil
and gas, be it technical or general knowledge. This was
a proud moment for NED University and the faculty of
Petroleum Engineering department.
The gift of Education
Another achievement for the members of
SPE-NED student chapter was the humble
donation to underprivileged children for their
education from the funds of SPE NED Student
Chapter. The heads of SPE-NED visited Links
School, Defence View, where they presented the
unprivileged children, the best gift of all:
Education. The children were ecstatic to be able to
study again, without having to worry about the
tuition fee. This was, indeed, a very generous
initiative by the SPE-NED team members.

Talha Tirmizi wins “Best Young
Syed Talha Tirmizi, currently a student of �inal year, Researcher Award” at International
was awarded "The Best Young Researcher Award" at Conference, Italy
"The 3rd AIGE/IIETA International Conference and
12th AIGE 2018 Conference" held in Mediterranea
University
of
Reggio
Calabria,
Reggio
Calabria-Messina, (Italy) from 14th June to 16th June
2018, out of 110 researchers from around the world.
He presented his research paper on "GIS Based Risk
Assessment of Oil Spill and Gas Leakage Vulnerable
Zones in Pakistan" in which he proposed risk
assessment methodologies for effective contingency
plans.

Visit of Students of NFC Institute of
Engineering & Technology Multan
Department of Petroleum Engineering conducted
practical a practical session for Students of NFC
Institute of Engineering & Technology, Multan at
Petroleum Engineering Department of NED
University, from 26th to 30th August 2019. The faculty
focused on letting the students perform experiments
based on gas and oil engineering.
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Student Chapter Excellence Award for 2019
The overwhelming success of the SPE-NED team and their
dedication in making SPE the best society did bear fruit.
SPE-NED student chapter 2018-19 was awarded the Gold
Standard award for their outstanding performance and
determination.

Donation of IPM V10
Petroleum Experts, UK was generous enough to donate the entire IPM suite to the NED Petroleum
Engineering Department. The IPM Suite consists of following software:
GAP PROSPER MBAL PVTP REVEAL RESOLVE
The software is of tremendous importance and will help students to implement technical knowledge
on a computer, thus opening a gateway to innovation.
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Class of 2019

1. Abeer Fatima
2. Eeshah Noshad Khan
3. Nida Aftab
4. Urooj Jawwad Khan
6. Saadat Hussain
7. M Hassaan Chaudhry
8. Ali Shah Alnoor
9. Raza Ur Rehman
10. Muhammad Arsalan
11. Danish Arab
12. Saif Ur Rehman
13. Shaikh Uzair Qadir
14. Muhammad Shamoon Saqib
15. Syed Umair Hasan
16. Syed Taha Ali
17. Muhammad Hasan Fahim
18. Syed Uzair Zafar
19. Muhammad Faizan
20. Imran Ahmed
22. Syed Abbas Ali
23. Hamza Maqsood
24. Peter Paul D'Mello

25. Nabeel Butt
26. Ahmer Usman
27. Syed Yasir Ali
28. Muhammad Hamza
29. Muhammad Taha Khalid
30. Abdul Rehman Baig
31. Arsalan Ahmed Baig
32. Huzaifa Faoud Farouqi
34. Muzammil Ahmed
35. Muhammad Yahya Khan
36. Hafiz Muhammad Talha
37. Syed Basit Ali
38. Hamza Farman
39. Muhammad Ilyas Khan
40. Muhammad Haris Khalique
42. Hamoud Arshad
43. Ali Nasim
44. Jawwad Iqbal Choudhary
45. Muhammad Talha
46. Hasnain Shabbir
47. Khizer Mustafa
48. Waqar Abid Siddiqui

Petrospective is the annual magazine relating to Oil and Gas Industry that is created
by the students of Petroleum Department of NED University but this venture is never
done alone. The product is a combined effort of the editors, collaborators and designers
who work day in and day out to meet the deadlines. However, nothing is completely
infallible and the magazine might still have some mistakes even after being reviewed
multiple times. All the information presented here belongs to the mentioned sources
and in case of any discrepancy, can be corrected later.
The Petroleum Engineering Department has many different achievements that make it
one of the most reputed petroleum depatments of the country. To grab a free soft copy
of Petrospective 2019 or find out more about the department , scan the QR code below:

