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LPS Evening Lecture ‘A Brief History of Low Resistivity Pay and How it was Overcome’
David Allen, Schlumberger
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From the President
Dear Members and Friends of the LPS,

On the 26th April it was great to see so many attend the in-person evening talk at the
Geological Society. William Dawson, of bp, gave a fascinating and revealing talk about

completions petrophysics in Oman. He provided multiple examples where petrophysics
provided significant value to the development. An excellent example of how petrophysical data
guided the development of a field.

Our next event is another in-person evening talk, which will be on the 17th May. This will again
be free to attend and is a talk on “A Brief History of Low Resistivity Pay and How it was
Overcome” by David Allen of Schlumberger. We look forward to seeing you there on the 17th
May.

We are not going to host an all-day seminar in June due to the SPWLA 63rd Annual Symposium
being hosted in Stavanger this year, from 11th-15th June. This Symposium is looking to be an
excellent event, with a strong technical programme. With Covid restriction having been lifted in
Norway it will be an excellent opportunity to return to engaging face to face petrophysical

discussions.

Best regards,
Ian
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Upcoming LPS Events
Below are upcoming events hosted by the LPS. Please visit our website for more details:
https://lps.org.uk/events/
If you would like to participate or suggest someone, please do get in touch.
Date

Location

Event

Venue

17/05/2022

Geol Soc

Evening Lecture

Council Room

19/07/2022

ONLINE

Evening Lecture

ONLINE - lunchtime

London Petrophysical Society: A Chapter of SPWLA

Topic
"A Brief History of Low Resistivity Pay and How it was
Overcome" - David Allen
"Towards a Petrophysically
Consistent Implementation of
Archie’s Equation for Heterogeneous Carbonate Rocks" Raghu Ramamoorthy

www.lps.org.uk

Upcoming LPS Events

Abstract

Low Resistivity Pay - production from zones with substantially lower resistivity than the main
producing intervals in a well or field – is mentioned in the literature as early as 1955. Today, LRP
is recognized across the world, in sandstones, carbonates and unconventional reservoirs. Driven by field examples, this talk reviews both the underlying causes of Low Resistivity Pay and the
techniques and technologies used to evaluate it. During the 20th century the focus of LRP technology was on shaly sands. The development of NMR to quantify bound water, Logging While
Drilling to reduce sensitivity to mud filtrate invasion, and highresolution logging & 3D induction
tools for thinly bedded reservoirs have gone a long way towards solving the problem of LRP in
shaly sands. Since the early 2000’s, Low Resistivity Pay became widely recognized across the
Middle East. It was clear that some reservoirs with complex micro porous pore systems produce oil with minimal water close to the OWC. Technologies applied to evaluate these zones include 3D resistivity, Sigma while drilling, and innovative resistivity-saturation equations driven
by NMR porosity partitioning. More recently, Low Resistivity Pay has popped up in gas bearing
regions of unconventional reservoirs in Argentina and across the United States. Observations of
unusually high dielectric constants, unveiled by novel advances in induction tool inversion and
supported by laboratory experiments suggest that maturation of kerogen into graphite plays a
key role, but research continues!
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Other Events
•

SPWLA Webinars:

https://www.spwla.org/SPWLA/Events/Event_List/SPWLA/Events/EventListRoster.aspx?
DisplayAreaOptions=No&hkey=0e68d4af-78df-4ed2-8bd2-79ddc7cf4411

•

SPWLA Annual Symposium—Stavanger

https://www.spwlaworld.org/welcome-to-stavanger-2022/

•

PESGB Virtual Events:

https://www.pesgb.org.uk/upcoming-events/
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External Liaison News
Dick Woodhouse Award
The Dick Woodhouse Award to Young Professionals aims to encourage the pursuit of excellence in young professional petrophysicists and other geoscientists involved in formation eval-

uation, and celebrates the outstanding contribution that Dick made to our industry during his
45 year career.

The annual prize consists of a trophy and a cash award of £1000.

Applicants should be industry professionals with up to three years industry experience; or researchers (but not MSc or PhD students as they are covered by the Iain Hillier award scheme).

Full application and selection details are available from www.lps.org.uk/student-and-universitysupport/dick-woodhouse-award/ or through VP External Liaison: externalliaison@lps.org.uk
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Call for Papers
A message from the LPS Executive Committee:

Call for LPS Newsletter Articles

We would like to invite members and friends of the LPS to submit technical articles for
future editions of the LPS Newsletter.
The LPS Newsletter welcomes submissions in a range of flexible formats such as a short story/
article/announcement that fall within the following structures:
•

•

•

•

•

Technical Innovation News: The LPS will include a section specifically allocated to short,
topical, innovation-oriented news. This can be a paragraph or an extended abstract format
to share with the community newly developed methods, tools, and newly registered
patents. The objective is to disseminate the information to all interested parties within the
LPS community and beyond. Innovation encompasses new designs or methods, with the
ultimate objectives of better solutions to meeting needs, or realising a goal in a new
technique. The innovations are key to providing industrial and academic teams with a
competitive edge, and part of the process of innovation is to make end users and
competitors aware of what is new. The LPS would like to contribute to promoting
innovative ideas and processes through the newsletter communication.
Major Articles: In depth articles discussing topics of interest. Such articles can involve a
review of a particular subject or can address and discuss a specific method, tool, or an
academic study finding. For example, articles may discuss the implementation experiences,
implementation efforts of a tool or a method, and uncertainties in the outcome and areas
for improvements
Short Notes Articles: These can be preliminary findings of academic and industrial R&D
projects related to petrophysics, rock physics and rock mechanics. These short notes can
be in the format of an extended abstract.
Educational Material: This may include introducing a topical subject to the wider
community. For example, there is a lot of discussions on Artificial Intelligence application in
geosciences including petrophysics, rock physics etc. An article that describes the basic
principles, historical background and current state of the art and challenges would be
appropriate and timely.
Article Series: This is a new addition to the LPS newsletter and will take the form of a series
of articles or educational pieces that are too long for individual editions and will appear
across multiple newsletters.
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Why publish in the LPS Newsletter?
Articles submitted to the newsletter will benefit from rapid publication and flexible format.
Furthermore, sharing technical innovation news give the inventors/service providers/
researchers the exposure to potential end users and help in completing the innovation process
into implementation and testing opportunities.
The deadline
Contributions should be sent to the LPS Technical Editor by email. Articles will be published
on first come first serve basis subject to suitability of the article and readiness for publication
with no editorial issues.
Frequency of publication
Accepted contribution for publications will be published in the monthly LPS newsletter.
The license and copyright
By submitting a contribution to the newsletter, you agree that the text which appears in the
newsletter will be publicly available.
How to submit?
To submit a contribution to the newsletter please send your material at the first instance in a
compressed pdf file format to the Newsletter Editor of the LPS: ross.kerr@rmjkpetrophysics.com
All submitted material should have the full names and affiliation and contact details for the
authors with an indication as to who is the corresponding author.
It is the responsibility of the author to get permission for the publication of material from their
organization and third parties. LPS assumes that such permission is obtained before the
material is submitted.
Commerciality should be avoided, and while preparing the material for publication the author
should avoid any offense to others.
Templates for articles will be available on request from potential contributors.

Contact for queries/clarifications:
If you have further information/queries please contact:
Ross Kerr, Newsletter Editor: ross.kerr@rmjk-petrophysics.com
London Petrophysical Society: A Chapter of SPWLA
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Technical Article Series
Petrophysics in the Energy Transition
In a new series of technical articles, the LPS is collaborating with industry professional to
investigate the role of petrophysics in the energy transition. In this article the LPS has
worked closely with Adriaan Janszen, a Geoscientist at EBN, to explore how petrophysics can provide key insight into Geothermal projects worldwide.

Whether or not you work in the Geothermal sector, we would love to hear your opinions and comments. Please contact the editor at: ross.kerr@rmjk-petrophysics.com.
The best letters will be published in the following newsletter.
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THE ROLE OF PETROPHYSICS IN A CHANGING ENERGY LANDSCAPE
As pressure increases on the global economy, society is striving towards a minimal
carbon footprint and aggressive net-zero goals, which means low-carbon energy is
becoming an increasingly large proportion of the global energy mix. Oil and gas
production is still a requirement to meet our energy demands for the foreseeable future,
however the need to reduce our dependence on fossil fuels for a sustainable future is
imperative. Subsurface evaluation, more specifically petrophysics and core analysis, has
been an integral part of the oil and gas upstream value chain for many decades but as
the industry transitions, how relevant is petrophysics in the new era of low-carbon
energy?
Part 1: Geothermal
Geothermal energy comes in many different flavours, with varying depths,
temperatures and rock types and approaches all posing different geoscientific and
engineering challenges. The petrophysical input required also varies between
projects, ranging from more significant in low-enthalpy projects to very little in
shallow geothermal projects (such as open loop, closed loop and mine water
ground-source heat pumps).

Geothermal energy types. Source: https://www.bgs.ac.uk/geology-projects/geothermal-energy/

The geothermal approach most in common with O&G industry concerns ‘low
enthalpy’ systems. These are commonly found in sedimentary basins and with
current activity in The Netherlands, the Paris Basin, Molasse Basin in Germany, and
many other places. In these systems, transmissivity (permeability x net thickness) is
a key parameter. The value of warm water is low, and so in order to render a
project economic, huge flow rates, often in the realm of 100m3 per hour, are
required. Clearly there is a need for petrophysical analysis to accurately determine
the components of transmissivity, the critical difference here is the availability of
data to the petrophysicists. In both industries there is a huge amount of upfront
spend (and risk) before returns are made. The key difference is that the rate-ofreturn tends to be significantly lower than with O&G. Returns on a project are akin
to a typical utility project but with a lot of the subsurface risk associated with O&G.
To make this rate of return more palatable, all phases of geothermal drilling are
limited to necessities (e.g. a simplified casing design with liners preferred over
casing) and data acquisition programmes are often very basic when compared to
an O&G well (occasionally at the peril of the operator:
https://expronews.com/geothermal/what-went-wrong-in-leeuwarden/).
The geothermal petrophysicist is required to do more with less. As with O&G, offset
well data can provide a wealth of information. The trouble here is that, as the
commodity is water, data acquisition in offset O&G wells will likely be limited to
basic log suites, with any dynamic data availability even less likely. In newly drilled
geothermal wells data collection can be even more sparse, often comprising of only
GR and cuttings and subsequent well tests (here is an example composite log from
a recent geothermal well in the West Netherlands Basin: https://www.nlog.nl/brhweb/rest/brh/document/2030382917). The challenge then becomes one of
characterising transmissivity from limited datasets where even static outputs such
as volume of shale and porosity can be difficult to generate with confidence (as with
O&G, communication of uncertainties in the parameters governing transmissivity
are imperative). However, it is not uncommon for high transmissivity reservoirs
(~10Dm is a common threshold in low-enthalpy geothermal) to exist in areas that
were ultimately uninteresting for oil and gas prospecting but coincide with an area
where demand for heat is high. In such circumstances a re-evaluation of all the
available logs across the interval of interest can yield crucial information.
The requirement to understand the geomechanical properties of the subsurface is
shared by geothermal and O&G industries. Whilst an understanding of the stress

regimes influencing well stability are still key in geothermal, a primary concern is
the risk of induced seismicity from the re-injection of cold water. The amount of
water that is circulated in low enthalpy geothermal projects is large (often much
bigger than for O&G wells) and to push it back into the ground can be a challenge,
especially in the case of poor matrix-permeability aquifers. If rock strength or
injection pressures are miscalculated and induced seismicity occurs this can be a
major concern from a public acceptance point of view. For this reason, in many
countries including the Netherlands and the UK, there are restrictions on the
amount of pressure you can use to inject fluids into the subsurface based on
overburden with the amount of surface monitoring required based on the risk for
induced seismicity.
From an operational perspective, it is also very important to quantify the
composition of the waters being circulated. As large volumes of water will be
circulated for 30+ years, it is important to identify things like the quantity of CO2
and H2S in the water, water salinity, water temperature etc. As issues associated
with scaling and corrosion can have an impact on the profitability of a given project.
Aside from low-enthalpy geothermal systems, ‘traditional’ geothermal work is done
in volcanic provinces where the fluid is steam, which is used to generate electricity;
this is known as high-enthalpy geothermal. Examples of these systems are in
Iceland, New Zealand, Kenya and Italy. In environments such as these there is
commonly little natural flow and re-injecting the fluid under high pressure is
required (enhanced geothermal systems). This is common on both French and
German side of the Rhine graben and is also used in the UK for the Cornwall Eden
and United Downs projects. Most high enthalpy systems in the UK are restricted to
flow through fractured granitic basement.
The petrophysical input for these projects is therefore focused on understanding
the fracture network rather than characterising matrix porosity and permeability.
Although rich log data suites in offset wells within the basement are somewhat
unlikely, there is still scope for petrophysical input in the form of fracture analysis
from resistivity/ultrasonic image logs (see logging tender for Eden Geothermal
Project: https://www.edengeothermal.com/wp-content/uploads/2020/10/EGL-ITTC057-Wireline-Logging-Services-Ver-1.0-PDF.pdf)

The Eden Project, Cornwall, UK: an example of a high-enthalpy geothermal project targeting fractured
granite. Source: https://www.edengeothermal.com/the-project/phase-2/

SPWLA Membership
SPWLA has played a major global role in strengthening petrophysical education and strives to
increase the awareness of the role petrophysics has in the oil and gas industry and the scientific community.
The LPS is a chapter of SPWLA and we encourage you all to become members of our parent organisation and join the "Home" for Formation Evaluation and Petrophysics.
Remember that professional and student membership has many benefits including:
•

The Petrophysics Journal

•

The new SPWLA Newsletter magazine

•

Access to online literature resource

•

Discounted registration for two "Topical Conferences" each year

•

Access to monthly Webinars

•

Access to and use of training facilities located in Houston

•

Discounted registration for the Annual Symposium and its associated short courses
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