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Dear members, and friends of the LPS,
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I hope you all had a good break over the summer, and are ready to join us as
we get back into the swing of things with our next evening meeting on Tuesday
5th September. We will have the pleasure of hearing Marco Pirrone from ENI
describe a novel approach to predicting Productivity Index by integrating
core, NMR & PLT logs. This will be followed by a talk from Lucy Manifold from
the University of Manchester. Entrance is free, and details are on our website.
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The LPS One-Day Seminar on ‘Challenging Reservoirs’ is coming up soon on
Thursday 21st September. We have some very experienced lecturers travelling
in from all over the UK to describe some of the difficult challenges encountered
in modern hydrocarbon exploration, and outline innovative solutions to them.
It is going to be a fabulous seminar - you can book now by downloading the
registration form on our website, and emailing to Joanne Tudge, VP Seminars.
I am proud to announce that the LPS has granted two Ian Hillier Bursary
Awards in 2017. The recipients of these distinguished scholarships are Tara
Stephens (University of Leicester) and Ross Kerr (Imperial College) who
submitted very convincing applications. In addition, the LPS also sponsored the
‘Petrophysics Summer School 2017’ held annually by Dr. Sally Morgan of the
University of Leicester. This was held over 6 days in July, and attracted 30
participants from 10 countries. From feedback received it was a real success,
and the photo above showed that they thoroughly enjoyed themselves as well.
Abstracts are now officially open for the SPWLA 59th Annual Symposium to
be held in London next June. Abstracts must be submitted no later than 30th
October via online submission at www.spwla2018.com/technical-program
Finally, I’d like to thank Andrew Foulds for the great 4-page article in this
month’s Newsletter, on the ‘Exploitation of Shale Gas and Shale Oil in the UK’ .

Best Regards,

Michael O’Keefe
Michael O’Keefe - LPS President
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Tuesday 5th Sept
2017
6:30pm-730pm
Specific
productivity index
from nuclear
magnetic resonance
and production
logging an
innovative way to
address production
optimization and
reservoir modelling
issues”

Marco Pirrone, ENI

Thursday 21st
Sept 2017
9:00am-5:00pm
“Challenging
Reservoirs”

On Thursday 21st September 2017, the London Petrophysical Society will be
hos ng a one-day seminar tled “Challenging Reservoirs” at the Geological
Society, Burlington House, London.
The day will consist of a series of themed talks, on problema c reservoirs
from industry experts and academia. A showcase of eld examples, what to
do and what not to do, explaining some di cult challenges encountered in
modern hydrocarbon explora on, and outlining innova ve solu ons to them.
Each talk will last around 35 minutes with 5 minutes for ques ons. We have a
selec on of topics and case studies, with presenta ons as given below;


What “should” be simple - Permeability in a chalk reservoir: Mike Millar



Measurement of low-level H2S in Fluid Sampling: Adriaan Gisolf



Thin bed analysis-calibra on of Thomas-S eber model: Paul Worthington



Laminated reservoirs, what can you do with pesky LWD data? David Maggs



Micro-porosity and Low Resis vity Pay: Krishnan Raghavan



Low Resis vity pays onshore Africa: Michel Claverie



The added value of mul ple data sources in complex lithologies - prac cal
examples from an operator’s perspec ve: Oliver Tallon / Iain Whyte

… plus more!

£150 for delegates (Speakers exempt)
(LPS is not VAT registered)
Students can register for free
Includes lunch and post-seminar wine and savouries.
Doors open at 9am.
To register for this event please visit www.lps.org.uk/events
London Petrophysical Society: Newsletter 2017-08

www.lps.org.uk

2

3

“Specific productivity index from nuclear
magnetic resonance and production logging: an
innovative way to address production
optimization and reservoir modelling issues”
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Tues 5th Sept 6:30pm—730pm
The Geological Society, Burlington House, Picadilly
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Refreshments will be available from 6pm.
Wine & Savouries will be provided after the presentation,
which we would be delighted for you to join us for.
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Full Abstract and bio available online at
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The LPS is run by the Executive Committee, a group of
volunteers from Industry and Academia, and we are looking for
people to join us for 2018 and beyond. Executive Committee
meetings are held at Burlington House before the evening
Technical meetings, and some of the Committee work is also
done via email.
So if you would like to volunteer some of your valuable time to
assist in the running of the LPS, please get in touch with Iain
Whyte (Past President) by 15th October iain.whyte@tullowoil.com
07833-294-611, http://lps.org.uk/about-lps/contacting-lps
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The exploitation of unconventional shale gas and shale oil, known from now on in
this summary as shale source rock (SSR) plays in the UK is becoming a closer
reality. However despite all the hype and published studies, we know very little
about the true potential of these resources which have transformed the energy
sector in the USA. This article focusses on these SSR plays, and not hybrid plays
like the Bakken and the new ‘darling’ of North American unconventionals, the
Permian Basin, where SSR are interbedded with very low permeability
(unconventional) conventional plays to form stacked sequences of exploitable
assets. However, recent information from Third Energy may suggest we could have
similar hybrid plays in the UK Cleveland Basin.
The ability to exploit this resource involves many issues. Some of these are abovesurface issues, including, but limited to, all the regulatory hurdles that the
industry has to overcome, the objections of organisations opposed to fracking, as
well as land access issues. Subsurface geoscience and reservoir engineering are
also issues, and are critical issues that cannot be resolved until we have drilled a
large number of wells to characterise the source rock. This places the industry in a
serious “Catch-22” situation; we need to drill wells to understand and exploit the
resource, but we cannot drill wells, or drill wells quickly enough to mitigate this
need for understanding.
Exploration and exploitation of the resource are firmly based on formation
evaluation characterisation of the resource using conventional and non–
conventional petrophysical techniques. Petrophysicists need to learn new
techniques as well as adjust existing knowledge and understanding to better
evaluate these often strange rock/fluid systems. The need for shale specific core
data to drive the analysis of the wireline log data is paramount in understanding
the resource base, but is unavailable until specific shale gas targeted wells are
lanned and drilled.
SSR are very special and complex fluid/rock systems. They require a considerable
amount of borehole data to be able to resolve their complexity and design
stimulation procedures that will result in economic flow rates. Some of these
measurements are common to all formation evaluation problems, whilst others,
especially on the core side, are specifically designed with SSR in mind. These
include, but are not limited to, organic and inorganic geochemistry analysis,
geomechanical studies and imaging technology that describe the pore network at
the nanoscale, whose importance cannot be overstated. These studies give us a
handle on kerogen type and hence the source potential, on lithological content
which we can relate to some form of brittleness index, and provide data to
calculate the hydrocarbon content and hence volumes in place, for economic
analysis and development / production planning.
First and foremost, we are dealing with fine grained mud-rock which is primarily a
hydrocarbon source rock. They can be clay-rich, carbonate-rich or quartz-rich or a
combination of all three, but it must contain a significant volume of the right type
of kerogen, that has been, or is currently in a specific hydrocarbon maturity
window, whether that be in the oil generation window and/or in the gas window or
somewhere in between. Not all shales are source rocks, and not all source rocks
have the key parameters to make a good shale source play. But this is why,
especially in the early exploitation phase, a great deal of data is required to
understand the key elements.
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Once a play has been worked out from a geoscience/engineering perspective, the
level of data acquisition can be significantly reduced. Emphasising this point a
little, whilst attending a unconventional conference in Denver a couple of years
ago, the Director of a leading core analysis company specialising in shale source
rock, indicated that he hardly sees a core from the main shale plays in North
America, like the Barnett, Eagleford, Haynesville, Marcellus etc. Instead, the vast
majority of cores he receives are from the Permian Basin in West Texas, which is
currently the most active region where shale source rocks plays as well as
associated hybrid plays, are being exploited in North America.
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In the early exploration phase of SSR resources, existing conventional wells
lacking in focussed SSR specific core and logging data, are used to frame the
potential of a certain play in an area, in addition analogues, usually North
American, are used to derive the resource potential and hence the rudimentary
economic models. This was done in Poland by a number of USA-based agencies
like EIA and ARI, and resulted in the inflated resource numbers which fuelled the
initial land grab in Poland. Subsequently, a few tens of wells have been drilled by
various operators with little success, resulting in many of these operators exiting
Poland at a very early stage. The source rock did not have the quality that they I
hoped for. It is hoped that the UK can learn from this experience, but given the
large resource base presented by the British Geological Survey for various areas in
the UK, this does not seem to be the case. However, we can only address this
issue by-the-bit, i.e. we need to drill a significant number of wells, both vertical
and horizontal. We also need test them, especially horizontal wells, using different
techniques and processes that are best suited to the UK SSR plays.

Analogues may be the only way to derive the resource potential in the very early
exploration phase, but it is a method that is fraught with problems, as most of the
plays in North America have their own nuances that make them individual SSR
plays. For example, the Lower Carboniferous Barnett Shale is one of the most
brittle of the prolific SSR plays in North America, and owes its economic value not
only to the huge effort the Mitchell Brothers put into the play - reviewing an
enormous amount of existing data, drilling countless wells, and testing new
drilling and stimulation techniques - but also to the biogenic silica content which
has greatly helped in creating a very brittle rock framework that responds very
positively to stimulation. In another example, the Eagleford Shale found in West
Texas and potentially in Mexico, is very different to the Barnett Shale in that it is
primarily a carbonate (rich in calcium carbonate) rock rather than the clastic (rich
in quartz) Barnett Shale. The Eagleford also has one of the highest intrinsic matrix
permeability of all the North American SSR plays, which greatly enhances the
potential for oil production when the shale is situated in the oil maturity window.
This permeability, coupled with a very highly over-pressured pore system, greatly
enhances the producibilty potential for oil, making it easily the most prolific shale
oil producer in North America. Every shale is different, but you need to
understand this difference to move forward in a play. To be specific, shale source
rock focussed core analysis plays a fundamental role in the early evaluation of
most unconventional reservoir types, just as it does in conventional reservoirs.
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The key to successful reservoir management is a committed, cross-discipline team,
with a sense of long term stewardship and ownership, managing high quality
accurate datasets. Formation evaluation data, specifically core data, are used at
every stage of a reservoir’s life cycle, and poor quality data affects decision making,
further increasing operational risk and ultimately affecting the overall strategy and
profitability of any E&P company exploiting unconventional reservoirs.
We have a resource in this country that needs to be evaluated and we have the
skill set and experience to do so, but we encounter numerous road blocks put in
place by the regulatory bodies, even though existing regulations are adequate and
have been for many years. It is not going to be easy and it is going to take some
time, and ultimately, Economics is King. We also believe that the UK SSR rocks
are not of the same quality as those in North America; so the following comment
by the Rt. Hon. Peter Lilley M.P. is a little way off the mark, and although there
will be shale gas/oil production outside the United States, the most prolific plays
are likely to be situated in USA and Canada.
Shale is ubiquitous; it is incredibly widespread across the world. For the hon. Lady
to suggest that it will be extractable only in the States is really to express the belief
that God is an American, that he has created a particularly unique situation in
America with shale that is so different from shale elsewhere in the world and with
a technology that will only apply there, and that he has maliciously arranged
things so that the technology will not apply to the shale in the UK, France, Poland,
China or elsewhere in the world. I simply do not believe that that is true. In all
probability, we will see a shale gas revolution worldwide that will probably keep
gas prices low. (Hansard 2013)
Peter Lilleys message may be optimistic, but let’s never say never and let’s attempt
to understand and characterise these SSR plays from a geoscience and reservoir
engineering perspective, both from a positive basis, and possibly more importantly
from a negative perspective. This is paramount, and it can only be achieved by
drilling and testing, as much as necessary, until the problem is resolved.
Furthermore, the UK needs a robust energy policy to meet the demands of the UK
population. I am sure renewable energy forms a large part of this plan, and will
form a larger percentage in the coming years as we move away from carbon-based
energy sources. But I am also sure that hydrocarbons, especially gas, will also
have a large part to play in this energy policy for years to come. A self-regulated
source of gas whether that be conventional source gas or unconventional sourced
gas is much preferred to importing gas via pipelines and LNG terminals where the
source is not so regulated.
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Some of the key elements (KPIs) that make a successful shale source rock play,
with core-based elements coloured in fuchsia.
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Examples of ion-milled SEM images showing the organic matter porosity which
is critical to the evaluation of shale source rock plays. The image to the left is
from the Eagleford shale and the image to the right is from the Barnett shale.
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This benchmark training course will teach you how to evaluate
reservoirs and quickly identify flawed results.
Robust reserves and simulation are achieved by the logical, systematic
integration of all relevant data. A quality interpretation is extremely costeffective compared with data acquisition or development mistakes and
essential with today’s complex reservoirs and data sets. Integration
replaces the need to run expensive, irrelevant logs, explains apparent data
conflicts and provides the correct answer faster, strengthening your
position as an operator and geoscientist. By contrast, stand-alone log
analysis often results in wrong decisions and weakens your position in the
eyes of your business partners and management.
This course, evolved over 25 years of petrophysical consulting and
training, demonstrates how robust answers are achieved by the
systematic, logical integration of diverse data. Pay and reserves are
addressed first by Quick Look Log Analysis and then by a disciplined,
logical process to optimize the interpretation of Porosity, Saturation,
Permeability and Fluid Contacts – the basis of Reserves. Low Contrast
Pay, clastics and carbonates are evaluated by straight forward integration
techniques which outperform log analysis with direct, plain to see results.
The integration of Mudlogs, LWD, Wireline, Facies, Rock Types, SCAL,
NMR, Dielectric and MDTs etc are explained via the author’s 28,000 core
plug PetroDB-WEB software. Finally, the crucial Petrophysics to Geomodel
checks are clearly set out.
This course is a condensed package of powerful integration
techniques. It uses an interleaved sequence of lectures, micro-practicals,
IP & Geolog demos, movies and workshops to convey a flexible and very
powerful petrophysical method. It’s manual provides a comprehensive and
lasting benefit to the novice and experienced student alike. This course
was the first public petrophysics integration course (Jan 1990) and
remains The Benchmark Petrophysics Course today.
Do not be fooled by imitations!

London Petrophysical Society: Newsletter 2017-08

www.lps.org.uk

8

9

Technology
Dawn Houliston
dawn.houliston@uk.bp.com

Seminars
Joanne Tudge
joanne.tudge@eu.weatherford.com

Membership
Sharan Dhami
sharan.dhami15@imperial.ac.uk

External Liason
Brian Moss
bpmossy@gmail.com

Newsletter
Jenny Rastogi
JRastogi@slb.com

Publications
Carole Reynaud
creynaud@uk.perenco.com

Website
Anne Denoyer
anne.denoyer@gmail.com

London Petrophysical Society: Newsletter 2017-08

www.lps.org.uk

9

10

The LPS wish to extend our sincere appreciation to the
generous companies who continue to be our Sponsors.
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Sponsor Corporate links (in alphabetical order) are:











Baker Hughes
BP
Gaia Earth Sciences
GE Oil and Gas
Halliburton
Nexen
Oilfield Production Consultants (OPC)
Schlumberger
Shell
Weatherford Laboratories
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