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In the first of two technical features in this issue, ‘Illuminating
Insights Using Fibre Optics’, David Hill, Chief Technology Officer at
Sintela, offers insights (page 4) into well and reservoir optimisation
using fibre-optic Distributed Acoustic Sensing.

TECHNICAL FEATURES

Illuminating Insights Using Fibre Optics
Distributed fibre-optic sensing provides
the petroleum engineer with the
opportunity to better manage the
well to achieve optimum production.

Planning PVT Analysis - a YP Event

How do you select the data to
calibrate your reservoir model?
How do you check sample quality and
select appropriate lab tests?
How do you interpret and use the results?
SPE Young Professionals find out!
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At SPE Review London, we strive to provide knowledge and
information to navigate our changing, and challenging, industry.
We trust the February 2018 issue of SPE Review London will be
useful, actionable and informative.
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The second of this issue’s technical features starts on page 7, and
reveals why the SPE London Young Professionals Knowledge Day is
such an eagerly awaited annual event. Join them in discovering how
to select the data to calibrate reservoir models, check sample quality
and select appropriate lab tests, and interpret and use the results.
Our regular features include: Meet the people ‘behind the scenes’:
The SPE Review Editorial Board (page 3) and the SPE London
Board (page 11).
Join us for the London Section Tuesday evening meeting on
27 February, 2018 (see page 9 for booking information). At the
January Tuesday evening meeting, Catriona Reynolds and Sam
Jackson (both pictured on page 10) made presentations on recent
research conducted at Imperial College into fluid flow into porous
media. Preprints of Sam’s work can be found at https://eartharxiv.
org/wcxny/ and and Catriona’s work at http://www.pnas.org/content/pnas/114/31/8187.full.pdf
Make sure to keep up to date with industry events and networking
opportunities, and the Job Board, all on page 12.
Get noticed in 2018 – write an article for SPE Review London, or
volunteer to speak at future events. For more information, or to
volunteer contact Patrick Davies, SPE London BD Chair (patrick.
davies@gmail.com).

ABOUT US
The Society of Petroleum Engineers (SPE) is a not-for-profit professional
association whose members are engaged in energy resources, development
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 global
events, publications, events, training courses and online resources at www.spe.
org, as well as local chapters such as the SPE London section.
SPE London section publishes SPE Review London an online newsletter, 10 times
a year, which is digitally sent to its 3000+ 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.

And don’t forget to check out our social media pages: Facebook,
Twitter, and Linkedin.
As always, this issue of SPE Review London offers the opportunity
to be educated, entertained and informed.

SPE LONDON SPONSORS 2018

CONTACTS
Communications: spelondon@spemail.org
CHANGE OF ADDRESS?
Please go to: https://www.spe.org/member/access/MyAccount
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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Behind the Scenes:
SPE Review Editorial Board
• Ph.D in Physics at Cambridge University.
• Joined Shell in 1986. Reservoir Engineer – hydraulic fracturing, pressure transient analysis and
reservoir simulation.
• 1997 - 2012: independent consultant covering the North Sea, North Africa and the Middle East.
• Experience ranges from Exploration and Development planning through to Reserves Evaluation.
• 2013: Senior Reservoir Engineer at JX Nippon E&P (UK) Ltd.
• 2009 and 2015 served with SPE Europec Technical Committee.
• Member of the SPE London Board.
Jonathan Ovens
Chief Editor

• Petroleum Engineer with 10 years

prior experience with Chevron
Corporation, Origin and Santos.
• Petroleum Engineering degree from
the University of Adelaide, Australia.
• Specialising in Well Test Analysis, Data
Josh Beinke
Room evaluation and numerous well
Editor
site Production Engineering roles.
• After spending the majority of his career in Australia,
recently broadened his horizons to include European and
African assets.
• Currently, Production Engineer with Vermilion Energy.
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• Editor and business writer, with 15+ years
experience in North America and the UK.
• Editor for several trade and consumer
magazines (print and/online).
• Provides industry-related case studies,
Ffion Llwyd-Jones and detailed, research-driven B2B
Designer
reports and technical white papers.
• Accomplished photographer, and videographer.
• Educated in Canada, and in the UK.
• Fluent in Welsh and English.
• BA (Hons) from The Open University.
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Illuminating Insights Using Fibre Optics
David Hill, Distinguished Lecturer, and co-founder and Chief Technology Officer
at Sintela Systems offers insights into well and reservoir optimisation using
fibre-optic Distributed Acoustic Sensing.

David Hill

For the vast majority of wells, the petroleum engineer relies on surface gauges to derive what is happening in the well.
Even for those wells fitted with conventional point sensors only a limited amount of information is normally available
to understand the behaviour along the borehole. Distributed fibre-optic sensing provides a radical sensor alternative,
providing real-time fully distributed sensing along the entire wellbore, from surface to TD, enabling the true in well
dynamic behaviour to be monitored, thereby providing the petroleum engineer with the opportunity to better manage the
well to achieve optimum production.
By the early 90’s, the first type of distributed fibre-optic
sensor developed for Distributed Temperature Sensing
(DTS), were being integrated into certain types of oil
and gas completions.
Almost two decades later, at the end of the 2000’s,
Distributed Acoustic Sensing (DAS) emerged and began
to be installed alongside DTS. Both of these fibre
sensing techniques required no moving parts or
downhole electronics, relying on a laser beam and a
continuous strand of optical fibre to collect spatially
distributed temperature and vibro-acoustic data. The
optical fibre used for sensing is typically deployed in
special armoured cables attached to either the outside of the casing, on the production tubing or within
a wireline.
Today, the use of both sensing techniques continues to
grow, with DAS in particular being exploited in a wide
range of downhole applications.
The ability of DAS to measure extremely small dynamic
changes in strain enable the measurement of the small
acoustic and vibration signals generated by turbulence
and seismic events in the well.
In plug and perf hydraulic fracturing, the flow across
and through the perforations can be measured,
making possible the estimation of the volume of
proppant and water entering the formation through
Configuration of fibre-optic Distributed Acoustic Sensing 		 each perforation. This real-time information is be(DAS) system, showing the topside Interrogator Unit, fibre and ing used by completion engineers to optimise the
process by which acoustic signals are detected on the fibre.		 hydraulic fracture stimulation.

Taken from Authors SPE-DL.

Once completed the flow of product in the well can
then be measured by the same permanently installed fibre. Unlike a measurement from a conventional production logging
tool the measurements of flow from DAS is continuously and simultaneously available at all positions along the wellbore.
This allows techniques using the speed of sound and Doppler measurements to be made, which provide a determination
of spatially distributed flow rates.
Continued on page 5
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Illuminating Insights Using Fibre Optics... continued
Furthermore, with the addition of DTS, values for pressure, velocity and temperature (p,v,& T) can be calculated. Although
still being developed it is hoped that this will provide a means of determining multiphase flow along the well.
The other major application for DAS is
in seismic acquisition. Once an optical
fibre is installed downhole it can be used
as a seismic receiver in Vertical Seismic
Profile (VSP) measurements, replacing
the conventional approach of using
specially deployed downhole geophones. This approach is gathering a
great deal of interest, especially for offshore wells were the saving to be made
in gathering time-lapse reservoir data
can be very significant.
The ability to use DAS and DTS in such
a range of downhole applications is
impressive, but that fact that these
measurements are made using fibre in a
single cable means that these measureDAS-system sound field filtered to monitor sand transport. See reference [1] ments are spatially and temporally correlated.
This provides a new opportunity for the reservoir engineer to easily cross reference down-hole measurement such as
the production date, with the hydraulic fracture profile and the seismic record of the subsurface geology. What’s more,
using the fibre permanently installed it is possible to make low cost time-lapse measurements to see how the production
throughout the well evolves in time and the geophysical conditions surrounding the well change over the life of the well.
Now that the value of distributes fibre-optic sensing techniques is being realised, work within oil companies and
service providers has increased to develop lower cost methods of fibre cable deployment as well as new algorithms and
processing techniques implemented ‘at the edge’ to fully interpret, validate and use the data being generated to provide
real-time actionable information.
The expectation is that the real-time measurements across the full borehole afforded by distributed fibre-optic sensors
will accelerate the shift from a model driven understanding of well behaviour to a data driven understanding. Though
this real-time, full-coverage monitoring we shall be able to better manage wells, mitigate risks and improve yield.
1

1

Downhole Sand Ingress Detection Using Fibre-Optic Distributed Acoustic Sensors, SPE 183329,P. Thiruvenkatanathan, et al, 2016

David Hill PhD (Physics) is a co-founder and Chief Technology Officer at Sintela, and currently hold the position of
Society of Petroleum Engineers (SPE) Distinguished Lecturer 2017-18.
As one of the original developers of fibre-optic Distributed Acoustic Sensing (DAS), and champion of its application, he
is recognised internationally as a leading figure in Distributed Fibre-Optic Sensing.
Since 1996, David has worked in the field of fibre-optic sensors. His initial focus was in developing fibre-optic hydrophone arrays for naval sonar application, but after a while the focused changed to civil applications in security, transport and oil & gas. As one of the original developers of DAS, he has intimate knowledge of the technology, software,
processing and data handling of DAS data and I’m named on many papers and patents associated with this technology.
Dr Hill has 19 patents granted, with another 17 pending. While at his previous company, he was awarded a Senior
Fellowship and in 2014, along with a few of his colleagues, was a Royal Academy of Engineering MacRobert Award
finalist, granted ‘in recognition of a substantial contribution by way of innovation in engineering … for the invention of
Distributed Acoustic Sensing’
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Roxar is a brand of Emerson, and a global software leader in the integrated workflow spanning seismic
interpretation, reservoir characterization, 3D reservoir geological modeling, reservoir simulation, history
matching and production management.

SOLUTIONS.

Reservoir Simulation Developer
The growing use of Roxar’s Tempest MORE reservoir simulator means we are
expanding the development team in Oxford UK. If you have a proven track
record in simulator development and want to make a real difference by working in a small group on a code that is used across the world please contact us.
Areas of interest include advanced well modeling, compositional simulation,
enhanced oil recovery and solver programming.
Contact Amandeep.Bedi@Emerson.com or call +44 1865 71 28 28 for more
details. For more information and application please visit Emerson Career
pages.

www.Emerson.com/Roxar
©2017 Emerson. All rights reserved.
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Planning PVT Analysis - a YP Event
•

How do you select the data you need to calibrate your reservoir model?

•

How do you check sample quality and select appropriate lab tests?

•

How do you interpret and use the results?

SPE Young Professionals found out at the January PVT Knowledge day

Neil Winkworth of Expro opened the proceedings with a discussion on the proper planning and implementation of a
PVT analysis project, and the important role PVT data plays in understanding fluid behaviour.
All too often analysis is not planned sufficiently, with the “same as last time” approach adopted; this can potentially leave
gaps in understanding, which can have financial consequences later in field development and production. Neil went on to
explain the different stages of a project, including some of the analysis techniques utilised.
Objectives:
It is essential to try and establish the
objectives for the analysis as early as possible to
ensure that all stages of the project are designed
and implemented to achieve these goals.
This can be difficult as many of the questions that
may need answering are not apparent until other
observations are made. Flexibility and good feedback throughout the process is important as this
ensures data is not made to fit preconceived ideas
and can prevent costly mistakes.

Attendees, presenters and the SPE YP representative

Sampling:
Quality analysis starts with appropriate samples.
The laboratory can only provide analysis on the
samples received; if they are compromised or
inappropriate for the testing the results obtained

are at best meaningless and also potentially misleading.
Some analysis such as the identification of contaminants in the fluid (H2S, Mercury, Radon) might only be measurable at
the well-site, so the inclusion of onsite chemistry during the sampling program may be essential.
Validation:
The primary reason to validate samples is to exclude invalid samples from further costly analysis. This can be as simple
as verifying that the sample has not leaked in transit, or has been filled properly; but could also take the form of
measuring limited physical properties, for example measuring the saturation pressure to ensure a wellhead is flowing
in single phase. Measurements made on arrival at the laboratory, are only meaningful when the context is known; so
reference to field sampling data is necessary to make a decision on the viability of samples.
Compositional Analysis:
The primary mechanism to establish the composition of a fluid is Gas Chromatography (GC); performed on atmospheric
samples of gas and liquid the technique separates and quantifies the hydrocarbon components. The composition is
normally run to C36+ with the major isomers identified up to C9.

Continued on page 8
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Planning PVT Analysis - a YP Event... cont’d
Since the GC analysis requires atmospheric samples
of gas and liquid, a separation process is normally
required. The techniques applied will depend on
the nature of the fluid, but in all cases the aim is to
obtain representative stable gas and oil samples,
along with accurate mass or volume ratios.
Compositional analysis underpins all PVT measurements and Equation of State (EOS) modelling.
Detailed PVT Analysis:
Hydrocarbon fluids form a continuum from dry
gas to solid tar sands, and consist of differing
proportions of the same hydrocarbon components.
It is convenient to adopt categories such as Black Oil,
Volatile Fluid, Gas Condensate, to help communicate
the expected behaviours, but thisalso helps to plan
the type analysis we may wish to conduct.

The Expro engineer explains the fluid characterisation
from a Gas Chromatograph

The specific testing will depend on the objectives
of the project, and can range from helping with
reserve calculations, optimising production facilities
to handling contaminant and flow assurance issues.

Sample Storage:
When deciding on a sample management plan for the residual fluids at the end of a
project, there are a number of key considerations:
•
•
•
•
•
•

Is there any legal requirement to store a sample?
Will more data be required in the future?
Is repeat analysis likely to be needed?
What costs will be incurred?
Are the HSE risks being properly managed?
If there is indecision at this stage the consequence can be escalating storage costs for unwanted samples.

Closing the presentation it was reiterated that PVT analysis provides one of the cornerstones for the successful
exploitation of Oil and Gas resources, and it is only possible to obtain good quality cost effective analysis by understanding the strengths and weaknesses of different techniques.

Brian Moffatt of Petrophase introduced the talk on PVT saying the subject is often misapplied, with the workflow of
some studies assumed or merely repeated from previous studies.
Always, the business and safety objectives should be considered as to whether the rests are relevant. The range of
tests was reviewed. If the objective is to calibrate a reservoir model then suitable tests need to be applied, but what is
important for each specific case? GOR, viscosity, IFT, equilibrium constants?
Continued on page 9
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Planning PVT Analysis - a YP Event... cont’d
Sample QC is often overlooked which can lead to expensive mistakes. Brian highlighted the use of equilibrium plots in
assessing the consistency of oil and gas compositions at any given temperature and pressure as an essential but
under-used quality check. This can be applied to separator streams and reservoirs with a gas-cap and oil-leg.

Observing how the PVT analysis equipment works

Two case studies were presented, the first where
surface and downhole samples contradicted each
other. Both case studies are from real field examples
studies by Petrophase, see reference [1]. Both gave
good conventional QC tests so the discrepancy was
not do with the labs, it was from the context of the
sampling. The answer was found by comparing predicted CGR against measured surface CGR. For the
surface sampled composition the data for low drawdown pressures plotted on y=x confirming the correct composition.
A second study assessed a welltest of an oil
which tested variable GORs that eventually
plateaued at 8,000 scf/bbl, which an operator
considered representative.

The recombined surface samples to this GOR gave a gas condensate with a dewpoint 2,000 psi above reservoir pressure.
None of the conventional QC tests showed anything wrong in lab measurement of the samples received though clearly the
dewpoint was in error. The solution was found by plotting GOR against drawdown and extrapolating to zero drawdown.
Calculating the composition of this gave a volatile oil at saturation
pressure. The field wasn’t a gas condensate but an oil being pulled below
it bubble point! Both case studies are from SPE-164887 Reservoir Fluid
Characterisation from Tests on Tight Formations.
Brian urged the audience not simply to follow workflows blindly, but
always challenge the data and check the tests are appropriate to the situation.
Seek advice if you are unsure, it is rare problems occur for the first time
and industry experience will probably have the answer.
He summarised in three statements:
•
To focus on the objectives (business, safety)
•
To challenge all data
•
To use work-sense, not blind workflow

How NOT to do PVT © Petrophase

1

1

Reservoir Fluid Characterisation from tests on tight formations”, SPE 164887, Moffatt B, Fawcett M,Maurera J, Bruzco A, 2013.

The Society of Petroleum Engineers London – YP board represent a group of young professionals working in Oil and
Gas industry in the London or nearby area. Through a variety of technical, social and university liaison activities, the
committee hopes to:
• Strive for technical excellence and knowledge exchange through a range of events available to all the members;
including interactive field trips.
• Host networking events giving opportunity to meet and network with fellow YPs.
• Bring students closer to YPs and more experienced upstream E&P professionals via our Ambassador Lecture
Programme, SPE Mentoring and Recruitment skills initiative.
Please feel free to contact Abrar Pewekar (SPE YP London Chair) on: pewekara@rpsgroup.com
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Join us for the
London Section
evening meeting on
27 February, 2018
Catriona Reynolds, who presented at the
January SPE London Evening meeting.

Lectures:
Opportunities in Iran, Doing business in Russia, and
Artificial Intelligence / Machine Learning in Oil and Gas.

AGENDA
5.00pm-6.30pm 5.00 pm – 5.45 pm. Talk1
Doing business in Russia: The Oil and Gas Sanctions.
Ben Smith, Baker McKenzie.

Getting ready for the lecture at the
January SPE London evening meeting.

5.45 pm – 6.30 pm. Talk2
Opportunities for Western Companies in Iran:
exploration, production, services.
Dr Manouchehr Takin, Iran specialist.
6.30pm-7.15pm DRINKS AND NETWORKING BUFFET
7.15pm-8.45pm Talk3
Finding a Needle in an Ocean of Data with Deep
Learning and Digital Twins.
Arun Subramaniyan, Vice President, Data Science
& Analytics, GE Oil & Gas Digital.

•

David Hill chats with lecture attendee
at SPE London’s January evening event.

Venue:

The event will be held at the Department of Earth Science and
Engineering, Imperial College London.
Map available here.

•

Directions:

Please note the main entrance to the Department is via the Royal School
of Mines Building on Prince Consort Road, between 10 and 12 on the
campus map.

•

Booking:

All booking must be paid in advance and online please.
Book via Eventbrite.
Email: katespe@aol.com

•

Sam Jackson, who presented at the
January SPE London Evening meeting.
10 SPE Review London February 2018

Cost:

£34 for SPE/PESGB/EI members, £44 non-members,
£19 unemployed members. Non refundable.
£5for students booking by Friday January 25 (£19 after).
All tickets have an additional Eventbrite fee.
http://london.spe.org/home
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Meet the SPE London Board
SPE is a non-profit professional society with 164,000 members in 143 countries.
SPE London Section, with average 2000 members and seven associated student chapters,
is an active section with an aim to connect, engage and promote exchange of knowledge
within London energy community of technical and commercial professionals. The SPE
London Board is the policy-making and governing body consisting of volunteers who devote
their time to oversee many of SPE London’s administrative and operating responsibilities.

Carolina Coll
Chair

Richa
Chair Elect

Miles Cudmore
Past Chair

Secretary/Comms Co-chair

Olga Bradulina

Cleone Butler
Treasurer

Maxim Kotenev
Comms Co-Chair

Tim Lines
Programme Chair

Adrian Southworth
Sponsorship

Adam Borushek
Cont. Education Co-chair

Patrick Davies
Cont. Education Co-Chair

Isabel Asenjo
Women in Energy Chair

Kanad Kulkarni,
Student Chapters Liaison

Abrar Pewekar
Young Professional Chair

Jonathan Ovens
Director, Editor SPE Review

Anthony Perry
Director

Arnaud Mille
Long Term Planning

Alain Gringarten
Director
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EVENTS: Upcoming events 2018
20 February 2018 (London, UK)
International Petroleum Week 2018
International Petroleum (IP) Week, hosted by the Energy Institute (EI) is a renowned and highly respected
event where leaders from the global oil and gas industry share their wealth of knowledge and experience
with fellow experts over three days of conferences, seminars, roundtables and social events.
For more information, and to register: http://bit.ly/2Bcgs81
27 February 2018 (Aberdeen, Scotland)
SPE International North Sea Symposium
Decommissioning: This stream of the symposium will consider how the decommissioning process is
considered during the development of operational safety cases, how the decommissioning process is
assessed, and how the ongoing decommissioning safety process is managed.
HSE in a new business reality: HSE in a New Business Reality will look at how the industry can be
transformed by us, by collaborating to develop smarter, leaner and safer ways to deliver greater
productivity. We will also discuss what we can control, technology and solutions for bringing energy to the
world in a safe and efficient manner.
For more information, and to register: http://bit.ly/2mSCMQZ
11-14 June 2018 (Copenhagen, Denmark)
SPE Europec featured at 80th EAGE Conference and Exhibition
The theme this year is Opportunities Presented by the Energy Transition. Attended by more than 6,000
people from almost 100 coutries annually, this three-day conference will feature 1,000 technical oral and
poster presentations, training courses, and workshops. In addition, key sessions will be held for students,
young professionals, and women in the geoscience and engineering industry. The exhibition will showcase
the latest developments in geophysics, geology and reservoir/petroleum engineering from 350 companies,
allowing attendees the opportunity to enhance their product knowledge, interact with cutting-edge
technologies, and meet the people behind the products.
For more information, and to register: http://bit.ly/2G9C4DE
18-19 June 2018 (Aberdeen, Scotland)
The SPE International Oilfield Corrosion Conference and Exhibition
The SPE International Oilfield Corrosion Conference and Exhibition, themed Asset Integrity Management in
an Age of Uncertainty, will address both familiar and new challenges that come with the wide spectrum of
requirements for effective corrosion management throughout an asset’s lifecycle.
For more information, and to register: http://bit.ly/2nUVyp8
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Society of Petroleum Engineers
Guide to Membership

Career-Enhancing. Conferences.
Workshops. Forums. Certification.
Training courses. Webinars.
Technical papers. Global online
networking. Journal of Petroleum
Technology® magazine. Benefits.

Access to our vast collection of technical resources is
just one of many benefits of membership.
Join the Society of Petroleum Engineers, a not-for-profit professional association
that serves a growing worldwide membership in the E&P industry. SPE is a key
resource for technical knowledge providing publications, events, training courses,
and online resources.
To learn more and become a member, visit www.spe.org/join.

Join SPE. Stay relevant.

