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ABOUT US
The Society of Petroleum Engineers (SPE) is a not-for-profit professional
association whose members are engaged in energy resourcesdevelopment
and production. SPE serves more than 143,000 members in 141 countries
worldwide. SPE is a key resource for technical knowledge related to the oil
and gas exploration and production industry and provides services through its
publications, events, training courses and online resources at www.spe.org
The SPE provides services through its global events, publications and website at
www.spe.org. SPE Review is published 10 times per year by the London sections
of the Society of Petroleum Engineers. It is sent by e-mail to over 4,000 SPE
members. If you have read this issue and would like to join the SPE and receive
your own copy of SPE Review London, as well as many other benefits – or you
know a friend or colleague who would like to join – please visit www.spe.org for
an application form.
The views expressed herein are not necessarily those of the SPE. Extracts may
be reproduced subject to a clear acknowledgement of the source.
CONTACTS
Communications: Ffion Llwyd-Jones, ffionspe@gmail.com
Queries: Kate McMillan, katespe@aol.com
CHANGE OF ADDRESS?
Please visit the ‘Update your profile’ link at the foot of the homepage:
http://london.spe.org/home
The Society of Petroleum Engineers encourages open and objective discussion
of technical and professional subjects pertinent to the interests of the Society
in its publications. Society publications shall contain no judgmental remarks or
opinions as to the technical competence, personal character, or motivations of any
individual, company, or group. Any material which, in the publisher's opinion, does
not meet the standards for objectivity, pertinence, and professional tone will be
returned to the contributor with a request for revision before publication.
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In this May issue of SPE Review London, we invite you to
share insights and opinion, consider fresh ideas, and enjoy
reading about positive upcoming social events.
Dr. Ekaterina (Katya) Popova and Mark Calverley share
insights on modelling oil spills and reducing offshore drilling
and construction risks with Metocean data, starting on page 3.
This overview is based on the well-received evening presentation
in late April – all slides are available on the SPE London website.

FEATURES

Metocean Modelling

As the welcome warmth of spring and early summer brings
renewed energy to winter bodies, so SPE London’s continued
positive attitude brings optimism to our members, with fresh
insights, new developments, and exciting opportunities.

SPE London believes in continually maintaining and
enhancing technical quality within SPE programs, and actively
encourages member engagement and volunteerism. So you’ll
find news about the successful and informative ALP North event
at Manchester University on page 5, together with information
on the Reserves & Resources Reporting continuing education
seminar (co-sponsored by SPE London Section and SPEE
European Chapter).
May’s Women in Energy seminar – now in its 10th year, is
open for registration, with special offer prices - check it out on
page 6.
There’s a detailed preview of the SPE London Annual
Conference on page 7, another chance to win in our monthly
quiz on page10, and more events and networking opportunities
also listed on page 10.
As always, this issue of SPE Review London offers the
opportunity to be educated, entertained and informed. Enjoy!

AND...we’re really good at listening...
so please talk to us!
SPE Review London is YOUR online
magazine, and we want to know how to
make it a relevant, interesting, and fun
read. You can help us do that!
Please send us your ideas, comments and
suggestions for articles, interviews and/or
topics you’d like to see in future issues.

http://london.spe.org/home

http://london.spe.org/home
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Metocean Methods
Dr. Ekaterina (Katya) Popova and Mark Calverley share
insights on modelling oil spills and reducing offshore drilling
and construction risks with Metocean data. This article includes

NEMO ocean circulation model

slides initially shown at the London Section’s evening meeting in April, at the Department
of Earth Science and Engineering, Imperial College London.
NOTE: Presentation slides available on SPE London website: http://bit.ly/1UlVJ6K

Rubber Ducks and ocean circulation

Dr. Ekaterina (Katya) Popova’s presentation explored the role of Metocean (Metocean
and Oceanography) and Metocean Engineers in drilling operations and offshore
construction activity.
Metocean is a key consideration due to the forces exerted on offshore assets and its impact on
operability. The cost and safety risks are often considerable and far outweigh the cost of ensuring
appropriate characterisation of the Metocean Environment.

Arctic navigability
2010-2019

2020-2039

Sea ice concentration and thickness during the navigation period (June-Oct)
and time of crossing for various classes of vessels
Aksenov et al, MP, 2016

Oil in drifting ice

Procurement routes utilised in the industry often do not properly connect Metocean Engineers to the
end users of the data products they develop, this can lead to inappropriate data being delivered exposing
projects to risks. The relationship between engineering and Metocean considerations illustrated the
coupled nature of a strong solution. Ensuring strong communication between Metocean engineers and
end users allows better communication of the uncertainty in the Metocean data. The silo approach across
the life cycle and between disciplines within the cycle was also highlighted as a barrier to cost effective
and timely delivery of Metocean products It was suggested that an effective Metocean strategy is best
defined by ensuring that Metocean is included in project stage gates and the quality of the data at each
stage gate properly defined to mitigate the potential risk.
Metocean products for operational planning and engineering design require reliable data to support
them. This require an understanding of the regional Metocean processes, their timescales and geospatial
characteristics. The presentation explored the timescales and spatial scales of a variety of Metocean
processes and whether they were adequately represented in atmospheric, wave and hydrodynamic
models. It further explored the reliability of these models with respect to the quality of data available
for assimilation and validation. Shortcomings in the model characterisation of some Metocean processes
highlighted the need for in-situ measurements, which can also be used to support decision making.
Examples included the use of remote measurements to provide a Soltion Early Warning System.
For exploration drilling, the Weather Downtime risk was explored using a variety of analysis techniques, all
of which are commonly utilised to determine weather risk. The cost exposure quantified by the different
analysis techniques sought to illustrate how pre investment in more detailed analysis at relatively low cost
can help to mitigate weather risk through better characterisation. It was also noted that exploration drilling
platforms offer a relatively cheap platform to collect valuable in-situ data for use in concept engineering – for
example, collecting wind data to support engineering of FPSOs under squall conditions offshore West Africa.
					

Dr. Ekaterina (Katya) Popova is a
global ocean modeller with 50+
peer-reviewed publications in
the area of modelling biophysical interactions. In addition to
scientific research, Dr. Popova is
interested in policy and industry
uptake of global high resolution
modelling for the environmental
risk assessments of potential oil
spills including spills in the Arctic.
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Continued on page 7

Mark Calverley is Global R&D
manager for the Metocean
business line of Fugro, bringing
new technology to the changing
market place. He is a Fellow of
the IMarEST and has contributed to the Metocean Awareness
course offered by the IMarEST.
Mark has 25 years experience in
delivering Metocean services to
the oil and gas sector.

http://london.spe.org/home

Energise a classroom!

Give a presentation to students.
Make a difference in our industry while doing something good for
your community. Simply visit your child’s classroom or a school in your
neighbourhood and talk about the importance of energy in our lives.
SPE’s energy4me® programme provides everything you need to prepare
for your presentation quickly and easily.
• Presentation templates
• Hands-on activities
• Career information
Materials available in:

•
•
• English
• Español

• Français
• Italiano
• Русский

Learn more at energy4me.org.
SPE Review London April 2015

http://london.spe.org/home
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Industry Perspectives
SPE London’s event programme continues to offer interesting and professionally
rewarding opportunities, including two seminars open for registration!

Meaningful insights and honest opinions: ALP North
The SPE YP Ambassador Lecture Program - North is an informal
evening where young professionals from a variety of backgrounds
share experiences in the oil and gas industry. Students are welcome.
On Thursday 28th April, a dedicated group of young professionals got on
the train from London and made their way to Manchester University for
what would be an interesting afternoon of presentations and discussions.
Once in Manchester, Umair Tariq opened the Ambassador Lecture
Programme with a presentation on his very interesting career, from getting his degree to working at Kappa Energy. The presentation had
a good mix of information, both career-orientated and technical.
This was followed by Silvia Rey’s presentation. Having worked over the world with a variety of companies and people, from Halliburton
to IHS, engineers to bankers, Silvia had a lot to share with the group. Her presentation was followed by Kanad Kulkarni’s who showed
that there is a career in academia as an engineer. The final presentation, by Andrew Hyde illustrated what working for an operator was
like, and he even shared his passion for travelling with the group. The presentations were followed by a Q&A session and networking
over food, where the participating students were able to ask more detailed questions.
The most pressing issue was the crisis and how to become employed in this current climate of low prices and redundancies and all
speakers did their best to provide some meaningful insight along with some honest opinions. The ALP North finished at 6 pm, with all
speakers getting back on the train towards London.
The SPE YP would like to thank our host, the Manchester University and its SPE Student Chapter, our four speakers and of course all
attendees, without whom this event would not have been possible. To next year!

Continuing Education seminar: ‘Reserves & Resources Reporting’
Reserves & Resources Reporting continuing education seminar is
co-sponsored by SPE London Section and SPEE European Chapter.
It is on 13 June, 2016, at the Geological Society, London, W1J 0BG
The aim of this continuing education seminar is to raise the
level of awareness among the regional membership of the
applicability of the Petroleum Resources Management System
(PRMS) for reserves and resource reporting.
The petroleum industry requires clearly defined and trans
parent standards for resource evaluations. Besides being used
for internal company asset management, these standards must
support external reporting for government inventory
management, project financing, and disclosures to investors
under applicable regulatory guidelines. It is essential that industry
professionals collaborate to ensure that resource classification
systems and estimation methods are periodically revised to meet
the needs of all major stakeholders.

Participants will have the opportunity to:
• Learn what’s new in PRMS for 2016 and where it is headed.
• Compare other resource classification systems.
• Hear Analysts’ forecasts for global E&P activity.
• Get the City’s view on reserves and resource reporting.
• See the PRMS in action via multiple case studies.
The seminar will consist of a full day of short presentations,
followed by discussions and networking. Refreshments will be
provided as well as delegate handout material.
Booking: Via Eventbrite
Early bird (ends May 12, 2016)
SPE member (includes VAT, plus eventbrite fee) £84.00
NON-SPE member (includes VAT, plus eventbrite fee) £96.00

This seminar will focus on the PRMS and its application for both
internal use and external reporting. The PRMS 2016 updates
will be presented. Differences between resource classification
systems used around the world will be highlighted. There will be
case studies on the challenges of applying PRMS rigorously.
55
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Industry Perspectives

continued

Annual Women in Energy seminar: ‘Gender Equality: Progress for All’
SPE London, is a proud supporter of gender equality in the energy industry. On 20 May,
2016, the section celebrates the 10th Anniversary of the Women in Energy seminar.
Titled ‘GENDER EQUALITY, PROGRESS FOR ALL’, it will be at London South Bank University.
The seminar will be a gender-balanced discussion, so both females and males are actively
encouraged to join us on the day.
Delegates will hear a series of inspiring keynote speeches from a mix of both male and
female leaders within the industry, who will share their views, career journeys and their
company’s best practices with us. A panel session follows, where senior leaders will
discuss achieving balance between the genders in the workplace, and how this ideal can
be encouraged and supported by industry.
Soft skills workshops on communication, networking and leadership skills will be held in
the afternoon, with the focus kept on being ‘gender bilingual’, with plenty of time within
the scheduled breaks for delegates to network with fellow attendees.
Visit our website: London SPE / Women in Energy
Follow us: Twitter and Linkedin.
Booking: Via Eventbrite

*** SPECIAL OFFER ***
Tickets are £50 and £25 for students, but we have a special offer price of £30 (VAT included, Eventbrite fees not
included) if you register with the code WIE2016.

6
6

SPEReview
ReviewLondon
LondonMay
May2016
2016
SPE

http:/
/london.spe.org/home
http:/
/london.spe.org/home

NEWS
FEATURE

Metocean Methods
Oil in drifting ice

For offshore construction weather forecasting was explored. This included the range of
forecasting products that are available, and also the uncertainty associated with the products. A
number of concerns related to the specification of DNV’s Marine Operations were highlighted. The role
of response modelling to provide a more tangible parameter for offshore engineers was explored, and
also the role of codifying decision making.

Outline
•
•

•

Metocean – what, why?
Drilling
• Metocean Considerations
• When to measure?
Construction
• Weather risk
• Understanding forecasts

2

continued from page 3

SPE Evening Programme Meeting 26 April 2016

www.fugro.com

Waves
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Procurement routes utilised in the industry often do not properly connect Metocean Engineers to
the end users of the data products they develop, this can lead to inappropriate data being delivered
exposing projects to risks. he relationship between engineering and Metocean considerations illustrated
the coupled nature of a strong solution. Ensuring strong communication between Metocean engineers
and end users allows better communication of the uncertainty in the Metocean data. The silo approach
across the life cycle and between disciplines within the cycle was also highlighted as a barrier to cost
effective and timely delivery of Metocean products. It was suggested that an effective Metocean
strategy is best defined by ensuring that Metocean is included in project stage gates and the quality of
the data at each stage gate properly defined to mitigate the potential risk.
Metocean products for operational planning and engineering design require reliable data to support
them. This require an understanding of the regional Metocean processes, their timescales and geo
spatial characteristics. The presentation explored the timescales and spatial scales of a variety of
Metocean processes and whether they were adequately represented in atmospheric, wave and hydrodynamic models. It further explored the reliability of these models with respect to the quality of data
available for assimilation and validation. Shortcomings in the model characterisation of some Metocean
processes highlighted the need for in-situ measurements, which can also be used to support decision
making. Examples included the use of remote measurements to provide a Soltion Early Warning System.

Current Model Reliability
Current Models
Assimilation data – helps to define current state of the ocean circulation– informed by satellites
(altimeter / SST), observations (3000 Argo floats)

15

Mark Claverley’s presentation explored the role of Metocean (Metocean and Oceanography) and
Metocean Engineers in drilling operations and offshore construction activity.
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For exploration drilling the Weather Downtime risk was explored using a variety of analysis techniques,
all of which are commonly utilised to determine weather risk. The cost exposure quantified by the
different analysis techniques sought to illustrate how pre investment in more detailed analysis at
relatively low cost can help to mitigate weather risk through better characterisation.It was also noted
that exploration drilling platforms offer a relatively cheap platform to collect valuable in-situ data for use
in concept engineering, for example collecting wind data to support engineering of FPSOs under squall
conditions offshore West Africa.

Metocean Awareness

For offshore construction weather forecasting was explored. This included the range of forecasting products that are available, and also the uncertainty associated with the products. A number of
concerns related to the specification of DNV’s Marine Operations were highlighted. The role of response
modelling to provide a more tangible parameter for offshore engineers was explored, and also the role
of codifying decision making.

The data consumer!
Convert data into decisions!

Parameter (s) Operating
limit

Status

Hs
Tp
Ws
Cs
WL
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In closing, the emergent technologies of Marine Autonomous Systems and Big Data were touched
upon as a way of cheaper data collection, and garnering the greatest value from collected data.
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SPE London Annual Conference,
June 2016 (Preview)
‘Adapting to a Challenging Oil Price Environment’
London is at the heart of the global financial sector. Its prime location and investor profile attract international oil and gas
companies seeking to raise capital. The SPE London Annual Conference leverages the City’s unique position to foster connection
between members of the oil and gas community and the financial sector.
The programme is designed to address key topical issues that oil and gas executives, policy makers, investors, and financiers
face while making policy, business, and investment decisions. The conference provides a great learning, knowledge sharing, and
networking opportunity to audiences from a wide oil and gas spectrum. The format is conducive to drawing deep insights from
and discussing industry issues with senior executives from the oil and gas industry and the financial sector, oil and gas experts,
and policy makers.

•

Keynote Session: Oil Price Crash – an Opportunity or Challenge?

Session Chair: Renu Gupta, Gupta Energy
Even in the period preceding the oil price collapse, when oil prices were hovering around $100 mark, upstream margins were being
squeezed by rising costs. Now as the industry comes to terms with a lower for longer oil price scenario, this session will bring the
different perspectives from investors, oil and gas produces, service providers and external advisors on how low oil prices are impacting
the industry and investment in the sector.
The session will provide a strategic perspective on how the collapse in oil prices has impacted the Upstream sector, the fundamental
questions that it poses to the leadership teams of operators and service companies and what transformative actions they are required
to take in relation to cost optimization, changes in fundamental processes and behaviours, portfolio choices, evolution of supplieroperator relationship and of the initiatives which would trigger significant cost deflation, maintain profitability and create shareholder value.
0900 - 0920: Why the oil price crash is a good opportunity – an investor’s view
Charles Whall, Portfolio Manager, Investec Asset Management
0920 - 0950: Overview of the impact of low oil & gas prices on the strategies of Operators and Service companies: from Optimization to Transformation
Eric Oudenot, Partner and Managing Director, The Boston Consulting Group
0950 - 1020: Adapting our model to the current oil prices: Challenges & Actions
Michael Borrell, SVP Europe and Central Asia, Total E&P
1020 - 1045: Adapting our model to the current oil prices: Challenges & Actions
Matthew Harwood, Group Head of Strategy, Petrofac
1045 - 1100: The Importance of Hydrocarbon Portfolio Management in an Era of Uncertain Oil Prices
Suraj Ramaprasad, Partner and Industry Segment Head for Energy, Infosys Consulting
1100 - 1115 Panel Session
Panellists: All speakers
Moderator – Renu Gupta, Gupta Energy

•

Session 1: Impact of Oil Prices on Reserves Booking and Valuation

Session Chair: Masud Javaid, BP
Weakening oil prices continue to force companies to write down value of their reserves, affecting their borrowing base, creating
liquidity problems, and impacting market capitalisation of listed companies. Oil price volatility has also hindered M&A activity by
making it difficult for buyers and sellers to agree on value. This session will look at the reserves reporting process, how reserves are
affected by the fluctuations in oil price, and impact of oil price fluctuations on market valuations.
1145 - 1210: Reserves reporting process and impact of oil price fluctuations on reserves booking
David Macdonald (VP, Segment Reserves), BP
1210 - 1235: Impact of oil price fluctuations on market valuations
Al Stanton, Managing Director, Oil & Gas Equity Research, RBC Europe Limited
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SPE London Annual Conference, June 2016 (Preview)

(cont. from page 7)

1235 - 1245: Panel session
Panellists: All speakers
Moderator: Masud Javaid, BP

•

Session 2: Global Energy Outlook and Review of Current Investment Opportunities in Oil & Gas Sector

Session Chair: Drew Powell, Gaffney, Cline & Associates
The hydrocarbon sector continues to see significant levels of global investment even with the present decline in oil and gas prices.
Relatively recent record levels of capital investment have now been curtailed across the entire upstream to downstream spectrum, as key
players have battened down to weather the storm, and investors have shied away from the perceived risks of rampant price weakening.
Due to caution over risk management and the drivers to deliver adequate returns, lending has also become more complex,
particularly for small and medium-sized borrowers. In response, companies have started to access alternative sources of finance, such
as the bond market, private equity and export credit agencies. Infrastructure and Sovereign Wealth Funds have also become an increasing
participant in E&P and midstream investments. Therefore today, there is more competition for financing and also a wider range of debt
and equity providers serving the market than ever before.
1345 - 1405: Energy Perspectives 2016 – Statoil’s long-term macro and energy market outlook
Zita Marko Daatland, Leader, Macroeconomic and Energy Market Analysis, Statoil
1405 - 1430: Review of recent transactions - where is money being spent and why; deal metrics; valuation etc.
Chris Wilson, Managing Director, Evaluate Energy
1430 - 1455: Comparison of fiscal performance of different jurisdictions under lower oil prices
Robert Hodges, Partner, International Tax Services, Energy, Ernst & Young
1555 - 1320: Future potential for investment
Graham Bliss, Senior Director, IHS
1520 - 1530: Panel session
Panellists: All speakers
Moderator: Drew Powell, Gaffney, Cline & Associates

•

Session 3: Hotspots in the Upstream World and Financing Options

Session Chair: Ramin Lakani, Halliburton
Despite the volatility in oil prices, development projects and exploration activities have continued in the past year. Although,
exploration budgets, and hence activities, have seen a bigger hit than development expenditures. As in previous price down cycles, the
scene is not uniform and there have been a number of “Hot” spots in the upstream world. Some of these successes have been driven by
entrepreneurship, exploration success and application of new technology. However, the price volatility has also pushed some
governments into reviewing their contract terms and opening up the doors to investors. This session will look at “Hotspots” in the recent
past and what is likely to be “Hot” in the next year or so and financing options.
1600-1630: Middle East review with spotlight on Iran
Yves Merer, Simorgh
1630-1650: A Private Equity investor’s view
Nicolas Gee, Partner, Buckthorn Partners
1650-1710: Upstream Financing Hotspots: Structured Debt in Africa
Sean Nash, Associate Director, Standard Chartered Oil & Gas Industry Group
1710- 1730 Panel session
Panellists: All speakers
Moderator: Ramin Lakani, Halliburton

PLUS: North Sea Regional Awards and Networking Reception
Location: Telford Theatre, One Great George Street, Westminster, London.
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SPE Review London Quiz
Will you be a winner this month?
Our monthly winners are also entered for a chance to win the
year-end Grand Prize.
How to enter (it’s simple!):
• Once you’ve completed all the questions, send answers in
an email to Communications: ffionspe@gmail.com
We’ll draw the monthly/champion winner from all correct
entries received.
The 2015/16 Champion Puzzle Solver
The SPE Review London Champion Puzzle Solver will get a
special award, and a choice of his/her gift.
Good luck!!

1: When is the Reserves & Resources CE seminar?
August
June
May
2: Who is the Chair for Session 3 (SPE Conference)?
Doug Renfrew
Ramin Lakani
Paul Power
3: Who is a Fellow of the IMarEST?
David Husletine
Carlos Chalbaud
Mark Claverley
4: Who sponsors SPE London?
STRl
ETullo
OPC
5: How much is the ‘special offer price’ for the SPE WiE seminar?
£30
£28
£55

EVENTS: Upcoming events 2016
20 May 2016 (SPE London)
10th Anniversary of the Annual Women in Energy
Seminar - sponsored by London South Bank University.
Gender Equality, Progress for All
This seminar discusses the benefits of diversity in
the workplace, initiatives on gender diversity in both
industry and government, how to increase diversity in
the STEM pipeline, and how to overcome the hurdles to
gender equality in the workplace.
More information and tickets: http://bit.ly/24MMPnq

24 May 2016 (SPE Webinar - no cost)
Understanding Inflow and Injection Control Devices: Using
Completion Tools to Manipulate Reservoir Performance
An exploration of the origins of the most influential types
of ICD in use today, contrasting strengths, weaknesses,
published performance characteristics, and ideal
reservoir application. Sponsored by the SPE Foundation.
More information: http://bit.ly/1WfrNeq

25 May 2016 (SPE Aberdeen)
DECOM Offshore 2016
Flagship conference Decom Offshore.
More information: http://bit.ly/1RZFbx2

31 May 2016 (SPE London)
May London Section evening meeting
Enabling Geological Scale Dynamic Modelling of a
Fractured Basement Reservoir
More information: http://bit.ly/1XelzLt

13 June 2016 (SPE London)
SPE Reserves & Resources Reporting - Continuing
Education Seminar
Raising the level of awareness amongst the regional
membership of the applicability of the Petroleum
Resources Management System (PRMS) for reserves and
resource reporting. The event is supported by both SPE
London and the SPEE European Chapter.
More information: http://bit.ly/1Wn3UAV

14 June 2016 (SPE London)
SPE London Annual Conference. Adapating to a
challenging oil price environment
The SPE London Annual Conference leverages the City’s
unique position to foster connection between members
of the oil and gas community and the financial sector.
More information: http://bit.ly/23n790t

SPE LONDON SPONSORS 2016:
DONG, Esanda, GeoScience, Imperial College London,
OPC, SLR, SPEE, and Tullow.

Consultant Listings
Ross McCartney: Expert evaluation of formation water and
produced water analyses for scale, well, and reservoir management.
www.oilfieldwaterservices.co.uk ross@oilfieldwaterservices.co.uk
Oleum Khaos Ltd: First quartile Petrophysics, 30+ years’ experience,
field studies, well planning, peer assist / review, project management.
+44 (0)1252 416396 info@oleumkhaos.com www. oleumkhaos.com
Alan Taylor: Reservoir engineering, simulation, well modelling for oil &
gas field development planning. Southern Reservoir Engineering Ltd.
ajt.sre@btinternet.com Mob: +44 (0)7785 544485 Dir: +44 (0)1305 751677
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SPE PEER-REVIEWED JOURNALS
SPE journals deliver knowledge of the highest technical integrity—
respected experts have reviewed each paper and have judged it to be technically significant.

Subscribe now at www.spe.org/authors/journal-coverage

Get the latest information related to your technical discipline delivered to you online.
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Hydraulic fracturing
Multiphase ﬂow
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Workovers
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SPE & ENGINEERING
RESERVOIR EVALUATION
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Vol. 15 // No. 1

SPE Reservoir Evaluation & Engineering
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Reservoir characterization
Geology/geophysics
Petrophysics
Geostatistics
Core analysis
Well logging and testing
Reservoir management

• Enhanced recovery
mechanisms
• PVT analysis
• Fluid mechanics
• Performance prediction
• Reservoir simulation
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