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Dear Members and Friends of the LPS, 
 
If you know of a young professional (or are one!) with up to three years industry 
experience and involved in formation evaluation, there is still time to nominate 
them (or apply personally) for the ‘Dick Woodhouse Award’, which encourages 
the pursuit of excellence in petrophysics. In addition, both MSc student 
bursaries and PhD student grants are provided through the ‘Iain Hillier 
Academic Award’ with all applicants sharing the same deadline of 1st May. 
Please refer to our website for details on how to submit applications. 
 
Our parent organization, the SPWLA, is currently holding an election for the 
International Board of Directors for 2017-2018/19 and I would like to highlight 
that our very own Liz Davis (BP) is nominated for the position of VP Technology.  
Liz has held a similar role on the LPS Executive Committee from 2012-2016, as 
well as VP Arrangements. She has been a very influential voice in our 
organization for many years, so for all our members in SPWLA I strongly 
encourage you to get behind our local UK representative, and vote for Liz. 
 
I would like to thank Tim Pritchard for authoring this month’s technical article 
on the ‘Future of Petrophysics’. Tim is a well-known and influential figure who 
was previously Head of Petrophysics for BG Group, and has now transitioned 
into the academic world at the University of Leicester. A very interesting read! 
 
Thanks to all those who attended our One Day Seminar on ‘Core Analysis 
Essentials’ held on 16th March. We had a significant turnout, and the lectures 
were noted to be of high quality. At only £150 for access to 12 leading industry 
experts, our seminars represent the best value in the industry today. 
 
The ‘Call for Abstracts’ is now open for our July Seminar ‘From Petrophysics to 
Geomodel’. Presentations are only 25mins and there is no requirement to 
distribute your material if sensitive. Finally, please note that our next evening 
meeting is on Wednesday 10th May, not the traditional Tuesday. See you then! 
 
Best Regards, 

Michael  O’Keefe 

Michael O’Keefe - LPS President 

London Petrophysical Society: Newsletter 2017-04 www.lps.org.uk 

 

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 Turner 

JTurner10@slb.com 

 

Publications 

Carole Reynaud 

creynaud@uk.perenco.com 

 

Website 

Anne Denoyer 

anne.denoyer@gmail.com 

 

Sponsorship 

Negah Arjmandpour 

narjmandpour@gmail.com 



2  

2 www.lps.org.uk London Petrophysical Society: Newsletter 2017-04 

Author: Dr Tim Pritchard - Leicester University 
 
The way in which the petroleum industry sees the role of the Petrophysicist 
has evolved considerably, since the days when it was seen merely in terms 
of log analysis. Now the Petrophysicist is often responsible for activities that 
include: the design and delivery of data acquisition campaigns to deliver 
actionable information that can help guide investment decisions; formation 
evaluation to help quantify in place and recoverable hydrocarbon volumes; 
rock physics modelling in support of quantitative geophysical image 
interpretation; geomechanics in support of drilling, hydraulic stimulation 
and field development activities; production optimisation (e.g. geo-steering, 
cased-hole logging to identity by-passed pay) and environmental 
management (e.g. well integrity and fugitive emissions).   These activities 
draw upon technical, organisational and commercial skills to meet the ever 
growing safety and environmental challenges of exploring for, appraising 
and developing clastic, carbonate, tight/shale oil and gas, coal seam gas 
and even hydrates – against a background of currently harsh economic 
conditions. So what does the future hold for Petrophysics? 
 
A famous management guru, Peter Drucker, once said “trying to predict the 
future is like trying to drive down a country road at night, with no lights, 
whilst looking out the back window” – so if this article proves to be wildly 
inaccurate I hope you’ll forgive me. Others would argue, however, that the 
best predictor of future behaviour is past behaviour - so in trying make 
predictions about the future of Petrophysics perhaps the best place to start 
is to look at industry trends with respect to the role of the petrophysicist. 
 
Data Acquisition Campaigns: The technology supporting the acquisition of 
rock and fluid information continues to become more sophisticated with 
respect to sensors and sampling methods (e.g. acoustic, electrical, 
dielectric, NMR, core and fluid sampling and measurements at reservoir 
conditions, miniaturised fluid analysis systems), more robust with respect 
to the operating environment (e.g. temperature and pressure), generating 
data that is improving in precision and accuracy, and richer in its 
complexity and volume. To meet commercial and operational requirements, 
however, there is an ever growing emphasis on bringing together multi-
disciplinary teams to help define and deliver actionable information from 
these campaigns (as opposed to merely acquiring data). There is a crucial 
role for the petrophysicist to work as part of integrated multi-disciplinary 
teams (e.g. subsurface, well engineering, commercial) and service 
companies to help coordinate and deliver the work. That brings me to the 
first prediction. In the future successful petrophysicists will need to 
continue to be technically astute in keeping pace with ever developing 
technology, more focused on means of acquiring information (rather than 
just data) to impact on investment decisions, and versatile in how they 
manage effective working relationships.  
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Figure 1. To make more robust investment decisions and risk mitigation measures, the 

petroleum industry is increasingly concerned quantify risks and uncertainties. The figure 

seeks to illustrate one challenge that of understanding the connectivity of sand laminae and 

the impact on production profiles. Petrophysics has much to contribute to this development 

through the development of advanced interpretation methods. 
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Formation Evaluation: The ultimate objective of formation evaluation work 

is to create realistic reservoir models that predict in place and recoverable 

hydrocarbon volumes and production profiles, information that can 
subsequently be used to develop and manage field operations and book 

reserves and resources. In utilising these reservoir models, however, there 
is an increasing realisation that those companies that can appropriately 

quantify risk and uncertainty make better investment decisions (See Figure 

1) – it being better to be approximately right (and understand the 
uncertainties and their implications) than precisely wrong.  

Against this background we see that data is becoming ever richer and more 

complex and there is an ever growing challenge to find ways of making 
effective use of these data. That brings me to the second prediction. In the 

future the work of the petrophysicist, reservoir engineer and modeller will 
become ever more integrated, and there will be a growth in the use of 

techniques such as Bayesian inference to quantify and modify our 

understanding of volume and production uncertainties, and that this will 
drive developments in interpretation methods that integrate field and 

laboratory measurements in increasingly automated ways to more 
accurately define flow properties away from the wellbore – from 1D to 3D 

Petrophysics using multi-sensor inversion methods (e.g. Figure 2); a 

development spurred on by the development of advanced data analytics. In 
making this prediction, however, it is worth noting that software 

developments alone do not ensure a more robust understanding of a field is 
developed, the multi-disciplinary collaboration needs to be there too.  
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Geomechanics: The utilisation of geomechanics for well planning purposes 
has grown substantially, in turn facilitating the drilling of ever more 

complex and difficult wells. That said, however, the inclusion of 

geomechanics into reservoir modelling tools that facilitate longer-term field 
development and management decisions is still relatively under-developed 

particularly with respect to difficult HPHT fields or understanding and 
optimally planning hydraulic stimulation operations. The third prediction is 

that the future will bring the greater integration of geomechanics into these 

models, and more emphasis on understanding the relationship between 
geomechanical properties and production performance in tight/shale gas/

Figure 2. Developmental activities are focused on ways of combining data from multiple 

sensors to generate greater definition concerning the 3D distribution of petrophysical 

properties around the wellbore, and how subsequent production behaviour is impacted. 

Rock Physics: Technologies such as high resolution CT, NMR, advanced 
core analysis measurements and modelling techniques are yielding 

important new insights into how the pore structure and surface-fluid 
interactions influence other measured properties (e.g. fluid flow, acoustic 

transmission etc.) The fourth prediction is that the future will see 

significant scientific development in this area to help build an 
understanding concerning how petrophysical properties upscale and can be 

integrated with imaging technologies. 

www.lps.org.uk 
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Production Optimisation: Geo-steering technologies revolutionised the way 
fields are developed as they facilitated the drilling of high productivity high 
angle extended reach wells. Furthermore, advances in production 
monitoring and cased-hole technologies continue to optimise production 
and development decisions. The fifth prediction, however, is that the area 
for greatest growth will come in the form of the utilisation of embedded 
sensors (e.g. distributed acoustic and temperature sensors, embedded 
casing stress sensors and other production monitoring developments) 
linked together with smart field management systems. 
 

Environmental Management: Public concerns with respect to the 

environmental impact of oil field operations, particularly those arising from 

well integrity causing ground water contamination and fugitive emissions of 
hydrocarbons present the industry with the important challenge of 

developing and deploying technologies that can effectively and efficiently 
identity potential problems that can be subsequently remedied. The sixth 

prediction is that the future will see a greater focus of activity in this area, 

with greater demands for technology to assure well integrity.  

 

So if these predictions are accurate, the future will see the continued 
evolution of petrophysics, as it faces technologically complex challenges 
that demand an ever more integrated and multi-disciplinary response and it 
is exciting - in spite of the current economic environment. In thinking about 
the future, however, perhaps the most insightful comment is one made by 
Abraham Lincoln who famously said “the best way to predict the future is 
to create it”. So my final prediction is that those organisations that have a 
focused strategy to take advantage of technology developments will deliver a 
stronger commercial performance in the new world of low gas/oil prices. 
 
Tim Pritchard is an associate professor in Petrophysics at Leicester 

University, having formally spent 28 years in industry - latterly as the Head 
of Petrophysics for BG Group plc. Tim’s research interests include: the use of 

advanced interpretation methods for the quantification of recoverable 
reserves in thinly laminated clastic, complex carbonate and shale/tight rock 

formations: advances in NMR and the integration of these data with that of 

other tools; multi-sensor inversion and Bayesian inference methods. 
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Weds 10th May Error calculation and use of first 
order error propagation as an  
integral part of petrophysical  
evaluation 

Stein Ottar  
Stalheim, Statoil 
SPWLA distin-
guished lecturer 

Tues 6th June How pre-scale attributes may be 
used to derive robust drainage and 
imbibition water saturation models 
in complex tight gas reservoirs 

German Merletti, 
BP 

“Error calculation and use of first order error 
propagation as an 1integral part of petrophysical  

evaluation” 

 

Presented by  

Stein Ottar Stalheim - BP  

SPWLA Distinguished Lecturer 

 

Weds 10th May 6:30pm—730pm 

 

The Geological Society, Burlington House, Picadilly  

 

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. 

- Free Entry - 

 

Full Abstract and bio available online at 

 

http://lps.org.uk/events/on-error-calculation-

and-use-of-first-order-error-propagation-as-an-

integral-part-of-petrophysical-evaluation/ 
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This presentation is based on the view that the calculation of error is an 

essential part of measurements and scientific calculations, and that it should 

be an integral part of petrophysical calculations. Presentation of errors in 

petrophysical results are rarely applied in formation evaluation and reservoir 

characterization. Calculation of petrophysical error is commonly executed for 

input to geostatistics, but often only after the petrophysical calculation is 

completed. Sometimes the calculation of petrophysical error is excluded 

altogether. Petrophysical results should include traceable and quantifiable 

errors. 

The motivation of this presentation is to show that errors can easily be 

integrated to the petrophysical results by including the first order error 

propagation (FOEP) method as a part of the computer script that gives the 

petrophysical results. Errors in the petrophysical results are related to the 

models used and errors in model input. Calculation of petrophysical errors 

involves understanding how the input errors propagate through the functions 

to the end product. A commonly used method is Monte Carlo, while FOEP is 

less used. Different views exist with respect to needs, pros and cons for the 

various methods, but there also are some doubts regarding limitations around 

the use of FOEP. The FOEP solution is the chosen method in this paper 

because it is an analytical and more practical solution related to 

implementation into the script that computes the petrophysical results. 

This presentation includes an introduction to the theory of FOEP in matrix form 

and contains examples that illustrate the application of petrophysical functions. 

The mathematics shows how dependencies between variables and asymmetrical 

distributions are included in calculation of errors. The mathematics, graphical 

user interfaces (GUI), and plot functionalities are scripted with the use of 

Python. An example of a GUI for petrophysical input, and example plots 

including presentation of the errors and error propagation, are also presented.

Stein Ottar Stalheim is a specialist in petrophysics 

with Statoil ASA, Norway. Stein Ottar joined Statoil in 

1993. His main interest is EM physics, multivariate 

analysis and scientific computing. The main role for 

Stein Ottar in Statoil is related to Geo-electrical 

modeling, dynamic petrophysics and well integrity. 

Stein Ottar received his M.Sc. and Ph.D. degree in 

physics from the University in Bergen.
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Brighton Hove & Sussex VI Form College Futures Fair 

 

The LPS Secretary, Barry Setterfield represented the Society at a Futures Fair 

held at Brighton Hove and Sussex VI Form College (locally known as BHASVIC) 

in Brighton in January this year. He had previously attended as a pupil 

between 1968 and 1973 when it was a Grammar School. 

 

The college website may be found on the following link: 

 

https://www.bhasvic.ac.uk/home/ 

 

BHASVIC has over two thousand students ranging from arts to science.The Fair 

lasted three hours, from 11.00 to 14.00.  

 

The LPS representation was successful, with enquiries by quite a few students 

about the function of the LPS, what Petrophysicists do, and what a career in 

Petrophysics would be like given a perceived decline in the Oil and Gas 

Industry. 

 

Students attention was drawn to the Petrophysics courses at Leicester 

University and the Petroleum Engineering courses offered by both Heriott Watt 

and Imperial College. 

 

They were also made aware of the LPS website, potential Bursaries and invited 

to attend any of the evening meetings, if they happened to be in London. 

Hopefully, we may see some of them later. 
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The LPS wish to extend our sincere appreciation to the   

generous companies who continue to be our Sponsors. 

 

 

Sponsor Corporate links (in alphabetical order) are: 

 Baker Hughes     www.bakerhughes.com  

 BP       www.bp.com 

 Gaia Earth Sciences    www.gaia-earth.co.uk 

 GE Oil and Gas     www.geoilandgas.com 

 Halliburton      www.halliburton.com 

 Nexen       www.nexencnoocltd.com 

 Oilfield Production Consultants (OPC)   www.opc.co.uk 

 Schlumberger     www.slb.com 

 Shell       www.shell.com 

 Weatherford Laboratories  www.labs.weatherford.com 
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