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On behalf of Heriot-Watt University, Lloyd’s Register
(LR), Computer Modelling Group Ltd. (CMG) and
Nalco Champion, it gives us great pleasure to
invite you to attend a one-day symposium, devoted
to chemical enhanced oil recovery (EOR), to be
held at the offices of Lloyd’s Register, Prime Four,
Aberdeen on Wednesday 11th October 2017.

The principle objective of this symposium is to
promote knowledge-sharing and help to advance
understanding of chemical EOR amongst small
to medium-sized operating companies. The
symposium will focus on the processes which 
are considered most likely to succeed in 
UKCS producing fields, specifically low salinity 
waterflooding and polymer injection. The 
symposium will also provide an overview of current 
base recovery factor assessment and the IOR 
methods likely to improve reservoir efficiency and 
field optimisation. The UKCS is at a production 
stage where the potential benefit from EOR may 
be lost, if understanding and implementation plans 
are not advanced, and as infrastructure, field 
installations and reservoir potential reduces. 

In this one-day event, through shared experience
and endeavour for technical excellence, participants
will gain a clearer view of the requirements
and possible workflows to appraise chemical EOR
feasibility for their fields. The day will be technically
focused: clearly defining screening, the laboratory,
simulation and field requirements for low salinity and
polymer implementation in an offshore operating
environment of the UKCS.

Best Regards,
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Dr. Stuart Law
Senior Reservoir Engineer
Lloyd’s Register

Prof. Eric Mackay
Foundation CMG Chair
Heriot-Watt University

Glyn Freeman
Key Account Manager
Nalco Champion

Jules Reed
Global Core Analysis 
Manager
Lloyd’s Register

Susan Fellows
Account Executive 
European Region
CMG (Europe) Limited

Registration Details
To register, send an email to the following address: EORsymposium@hw.ac.uk. Please indicate the name and company affiliation that 
should appear on your name badge. Please identify any specific dietary requirements. Names, company affiliation and email addresses 
of all attendees will be provided on the day, and anyone wishing that their name not be included on this list must make mention of this 
when registering. 

mailto:EORsymposium%40hw.ac.uk?subject=Enquiry
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              Introduction and screening

08:00  -  08:15    Introduction and structure of the workshop               Organising Committee

08:15  -  08:45    Understanding your reservoir                Dr Stuart Law, LR

08:45  -  09:15    Challenges and pitfalls in EOR simulation               Prof. Eric Mackay, HWU

09:15  -  09:45    Reservoir Technical Limits: Continuous recovery improvement in mature fields       Prof. Craig Smalley, Imperial College

09:45  -  10:15    Reservoir conditioning                 Glyn Freeman, Nalco Champion

10:15  -  10:30    Coffee break

               Low salinity waterflooding

10:30  -  11:00     Laboratory testing requirements: low salinity               Jules Reed, LR

11:00  -  11:30     Mechanistic simulation of low salinity                Fraser Skoreyko, CMG

11:30  -  12:00     Field implementation of low salinity                 TBC

12:00  -  12:30     Panel session: Low salinity

12:30  -  13:30     Lunch

               Polymer  flooding

13:30  -  14:00     The significance of bulk and in situ solution rheology in polymer flood            Prof. Ken Sorbie, HWU

14:00  -  14:30     Polymer EOR project risk mitigation using current laboratory best practice            Robin Shields, HWU

14:30  -  15:00     Mechanistic simulation of polymer                Fraser Skoreyko, CMG

15:00  -  15:15     Coffee break

15:15  -  15:45     Field implementation of polymer                              Emma Chapman, BP

15:45  -  16:30     Panel session: Polymer

16:30 Close

EOR 
Training 
Symposium



Understanding your reservoir, Dr. Stuart 
Law, Lloyd’s Register

Recent EOR reviews of the UKCS has 
identified significant potential exists for 
conformance enhancement technology 
and Chemical EOR. Understanding the 
reservoir is key to establishing EOR will 
indeed offer an incremental prize. When 
engineers think of a clastic reservoir it is 
crucial to understand the role reservoir 
architecture in controlling not just EOR 
but IOR recovery efficiency. An example 
EOR process is presented with discussion 
on how to assess hub potential through 
binary screening, analytical and technical 
feasibility is discussed. The importance 
of exhausting improved oil recovery 
opportunities to maximise the base 
recovery factor prior to considering EOR is 
discussed.  

Reservoir conditioning, Glyn Freeman, 
Nalco Champion

Success in any EOR process depends
upon the aforementioned building of a full
understanding of the existing status and
condition of the asset to be processed
and development of a fully costed and
risk assessed model to predict / rank
the impact of the exploitation scenarios
under consideration. EOR processes
are evaluated on the desktop and in the
laboratory and significant caution must
be exercised when upscaling these
results. Processes can only be effective
in areas they contact within the reservoir.
As such it is important to understand and
account for such issues as diagenesis,
heterogeneity, temperature gradients,
interstitial water composition and geology
in general. Various pre EOR conditioning
treatments can and should be performed
to address these natural issues and
reduce risk / improve profitability of the
chosen EOR process. Principally in this
section we will address heterogeneity
and the improvement of sweep efficiency
by reservoir conformance treatment prior
to polymer / surfactant polymer or CO2
flooding. Additionally, great care must be
exercised when changing the salinity of
the injectant and consideration given to
mitigating potential formation damage in
the near injection wellbore area particularly
with respect to the alteration/destabilization
of clays. 

ABSTRACTS
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Challenges and pitfalls in EOR 
simulation, Prof. Eric Mackay, 
Heriot-Watt University

Simulation modelling is a valued
component of the EOR value chain.
Post analytical and laboratory testing,
simulation is utilised to estimate the
potential oil recovery at reservoir scale.
Different simulation approaches may be
used including sector and full field models.
However, regardless of the approach,
the models need to firstly offer the best
possible representation of field geology
and fluids, and secondly, they must contain
representative chemical physics in order
for a realistic estimate of the recoverable
oil to be obtained upon which to run field
economics. In this presentation, we discuss
general simulation good practice and
highlight potential pitfalls associated with
modelling low salinity and polymer EOR
processes.

Laboratory testing requirements: Low 
salinity, Jules Reed, Lloyd’s Register

Laboratory coreflood studies are a
necessary stage of field appraisal to
investigate the feasibility of low salinity
waterflooding as a viable option towards
enhanced oil recovery. As well as providing
direct confirmation of low salinity EOR
feasibility, these analyses can also provide
the dynamic properties to be utilised in
reservoir modelling. However, as indicated
in the book, “Core Analysis: A Best Practice
Guide”, several issues with experimental
and analytical processes can increase
uncertainty and create poor quality data.
Some of these issues include: variable
laboratory standards, inexperienced design
and supervision of test programmes, lack
of cause-effect understanding of individual
processes, unrepresentative sample
selection, inappropriate data interpretation,
etc. This presentation will provide
information regarding the appropriate
processes and analyses required to
suitably assess low salinity potential and
provide the necessary data for input to a
dynamic model.

Reservoir Technical Limits: Continuous 
recovery improvement in mature fields, 
Prof. Craig Smalley, Imperial College

We know how to achieve high recovery 
factors in theory – but why is it so difficult 
to do it in practice?  Technology and 
commercial issues are of course important, 
but work published by BP indicates that 
a lack of communication and stakeholder 
alignment is equally important.  The 
Reservoir Technical Limit approach is a 
simple way to help with this.  It not only 
encourages the identification of new 
recovery-enhancing opportunities, but 
describes them in a way that fosters the 
progression of the opportunities through 
to implementation.  When data from 
multiple fields are rolled up at a corporate 
or regional level, the information derived 
from this process allows effort to be 
focused on the most promising reservoirs 
and technologies.  The approach has 
demonstrated ongoing recovery factor 
increases even in very mature fields.

Mechanistic simulation of low salinity, 
Fraser Skoreyko, CMG

Multiple modelling approaches available 
in GEM will be presented together with the 
specific features required for modelling 
of this process. Clastics and carbonates 
mineralogy will be discussed. The 
workflow and specific input required will be 
demonstrated through examples with the 
process wizard in Builder and the internal 
calculations done by the wizard will be 
discussed. Common relative permeability 
issues will be reviewed, and the different 
methods for modelling this process in both 
clastics and carbonates will be presented. 
Simulation results will be graphed, and 
comparisons will be made between 
the different mechanistic modelling 
approaches.

Field implementation of low salinity, 
TBC

TBC
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Laboratory evaluation of polymers for 
EOR application, Robin Shields, Heriot-
Watt University

Polymer flooding is one of the most
straightforward types of chemical EOR
(CEOR) that can be applied, and it is often
referred to as “augmented waterflooding”.
However, polymer solutions are much more
complex than normal brines in their solution
preparation, rheology and flow behaviour
through porous media. For example,
polymer solutions show non-Newtonian
flow behavior, polymer molecules adsorb
onto the pore surfaces and reduce
effective permeability etc. All of these
aspects of polymer solution require careful
assessment and can be studied in the
laboratory in preparation for a field polymer
application. This presentation will describe
the range of technical measurements and
techniques that can be used in polymer
flooding evaluations. In addition, these
measurements must be evaluated and
interpreted appropriately in order for them
to be useful in the field and some artefacts
of the measurements must be avoided.
Example experimental results from the
FAST Polymer Lab will be presented to
demonstrate several of the main points
covered in this talk.  

Mechanistic simulation of polymer, 
Fraser Skoreyko, CMG

Modelling approaches available in both
STARS and GEM will be presented
together with the specific features
required for modelling of this process.
The workflow and specific input required
will be demonstrated through examples
with the process wizard in Builder.
Common issues will be reviewed such as
relative permeability, adsorption, residual
resistance factor, and injectivity loss. The
different methods for modelling this process
will be presented, including methods for
modelling viscoelastic effects. Simulation
results will be graphed, and comparisons
will be made between the different
mechanistic modelling approaches. A
demonstration will be done to show how
easily a history match of a coreflood can
be done with the CMOST software which is
CMG’s tool for automatic assisted history
matching and optimization.

The significance of bulk and in situ 
solution rheology in polymer flood, 
Prof. Ken Sorbie, Heriot-Watt University

The primary role of polymer in polymer
flooding EOR applications is to increase
the effective viscosity of the injected brine
phase being used to displace oil in the
waterflood. But the enhanced polymer
viscosification effect comes with some
other “rheological baggage”, both positive
and negative. The resulting polymer
solutions are non-Newtonian in that the
effective viscosity appears to change
with flow rate; to be more specific it may
change under different types of flow from
simple shear flow to elongational flow.
The polymer may (like certain biopolymer
solutions, e.g. xanthan) show pure shear
thinning (pseudoplastic) behaviour both
in a rheometer and in flow through porous
media. Alternatively, like most synthetic
flexible coil polymers (e.g. HPAM) they may
show both shear thinning and apparent
shear thickening (but actually viscoelastic)
behaviour in different types of flow field.

In this presentation, we will (i) attempt to
review and disentangle the various effects
described above; (ii) point to the more
important ones that must be accounted
for in approaching a polymer flood
assessment in the field and (iii) show some
experimental examples from the work
carried out at Heriot-Watt over the past
few years to illustrate some of the points
discussed.

Mitigating risk in the design of an 
offshore polymer flood for enhanced 
oil recovery, Emma Chapman, BP 
Exploration and Operating Company 
Ltd.

Polymer flooding is an EOR technique
whereby polymer is added to a water flood
to increase its viscosity, giving a piston-like
displacement of oil and reducing viscous
fingering. It also adsorbs to the reservoir
rock reducing the flow in high permeability
streaks and reducing the impact of
heterogeneity.

While onshore polymer flooding is
well established, its use in offshore
environments is still at the pilot phase.
Major challenges include; logistics, offshore
storage capacity, adverse weather
conditions, limited well-head access forcing
polymer injection through high shear
chokes, extended reservoir residence
times leading to higher thermal degradation
concerns and handling of produced
polymer. These challenges can call for
large CAPEX and OPEX costs, while larger
inter-well spacing’s mean the payback time
for polymer schemes is longer compared to
onshore fields.

In this presentation, the risks and
mitigations associated with polymer
schemes off-shore are discussed. In a
low oil-price environment, polymer EOR
is still largely economically viable. So, the
successful offshore deployment of polymer
in pioneering fields will make polymer
accessible to a new portfolio of reservoirs.



Susan Fellows Susan Fellows has
over 30 years’ experience in the global
oil industry. She holds a BSc Honours
in Geological Sciences, and Msc’s in
Petroleum Exploration and Petroleum
Engineering. Working initially in exploration
for Amoco, she moved into Reservoir
Engineering with Talisman, Kerr McGee,
and then Halliburton, for whom she
worked in various roles. During this time,
she travelled extensively around EAME,
working with different Companies, focusing
on Reservoir Simulation problems, and
the specific application to business
issues. Her experience includes Business
Development, practical simulation support,
and management of both local and global
support teams. In 2013, she joined the
CMG European office, being responsible
for the management of the CMG European
and Scandinavian Accounts. She regards
herself as a Generalist, with a focus on
matching people, problems and solutions.

Fraser Skoreyko has over 30 years of
industry experience, with a particular
expertise in heavy oil and enhanced
oil recovery reservoir simulation. His
knowledge and expertise is vast; however,
he is focused on chemical EOR, steam
flooding, and in-situ combustion. Fraser
holds a Bachelor of Science, Mechanical
Engineering from the University of Calgary.
Throughout his 23-year career at CMG,
he has remained focused on providing
technical expertise and guidance on
customer field study projects.
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Dr. Stuart Law is a senior reservoir
engineer with a multidisciplinary
background and has over 13 years
industry experience. He holds a BSc
(Hons) in Geology & Petroleum Geology,
MSc Geotechnical Engineering from 
the University of Glasgow, an MSc 
Petroleum Engineering and PhD Civil 
Engineering from Heriot-Watt University. 
Stuart considers himself a generalist 
RE with specialist skills. Within LR he 
acts as a focal point for Chemical EOR 
when required and has worked on a 
diverse range of field development and 
enhanced oil recovery projects both within  
the UKCS and internationally (Offshore 
Korea, South America, West Africa) 
for Operators. Specialist studies have 
included Carbon Capture & Storage, CO2 
EOR, Geothermal, IOR enhancement, 
low salinity waterflooding, polymer, scale 
mitigation and management, and thermally 
activated polymer. Within the UKCS he 
has undertaken EOR studies for DECC 
and its successor Organisation, the Oil 
& Gas Authority. He was co-author of the 
‘low salinity state of play’ report reviewing 
the laboratory/ simulation research in 
2012 for DECC/Pilot and led the DECC 
EOR Field Reviews in 2014-2015. He 
has published papers on low salinity 
waterflooding, geomechanics and polymer. 
He is a member of the Energy Institute 
(EI), European Association of Geologists 
& Engineers (EAGE) and the Society of 
Petroleum Engineers (SPE). Most recently 
he served on the SPE Heavy Oil
Committee.

Prof. Eric Mackay, HWU holds the
Foundation CMG Chair in Reactive Flow
Simulation in the Institute of Petroleum
Engineering at Heriot-Watt University
and is a Co-Principal Investigator for the
Flow Assurance and Scale Team (FAST)
Joint Industry Project. His research
interests include the study of fluid flow and
geochemical reactions in porous media.
He has over 200 publications. He was
appointed SPE Distinguished Lecturer
on the topic of Scale Management during
2007-2008. Eric has taught Reservoir
Simulation at Heriot-Watt University since
1990. He holds a BSc in Physics from
the University of Edinburgh and a PhD in
Petroleum Engineering from Heriot-Watt
University. Eric serves on various Society
of Petroleum Engineers (SPE) committees.

Emma Chapman is a senior polymer
chemist in the Sub-Surface Technology
Centre (STC) at BP in Sunbury.
Responsibilities include the global
deployment of polymer EOR, projects
including the Schiehallion polymer EOR
scheme in the North Sea. She also leads
projects into the development of novel
polymers. Emma has worked in the oil
industry for 23 years of which the last 10
years have been in BP in EOR. Formally
Emma worked in oilfield scale, following
on from a PhD with Prof. Ken Sorbie at
Heriot Watt University. She is an FRSC, a
committee member and invited speaker for
the SPE and sits on the committee of the
EAGE.



Glyn Freeman studied Mechanical
Engineering and Energy at UCC. Glyn
joined the oil industry in 1986 working in
Petrophysics with Petrophysical Services
a spin off from Paleoservices Ltd.
Specialising in conventional and special
core analysis for the next 13 years Glyn
established laboratories in the Oman
(Sultan Qaboos University), Venezuela
and Tunisia. Subsequently at TR Oil
services in Eastern Venezuela he provided
chemical solutions for separation, H2S,
corrosion, scale and asphaltene control
as well as production enhancement. Glyn
then played a key role in the expansion of
Corpro Systems Ltd managing the UK and
European operations of the company as it
expanded 100-fold in a period of 5 years.
Glyn has been with NALCO EOR for
the past 7 years as regional manager
for the Europe and North Africa regions
applying the Brightwater technology and
driving development of innovative polymer
solutions targeted at offshore applications.

Prof. Ken Sorbie, HWU is the Cairn
Energy Professor of Petroleum Engineering
and a Co-Principal Investigator in the
Flow Assurance and Scale Team (FAST)
at the Institute of Petroleum Engineering
at Heriot-Watt University. His research
interests include oilfield chemistry, EOR
and the fundamentals of multiphase fluid
flow in porous media. Ken holds a BSc in
Chemistry from Strathclyde University and
a PhD in Theoretical Chemistry and Applied
Mathematics from Sussex University. He
has published over 350 technical papers
on his research. Ken has served on several
Society of Petroleum Engineers (SPE)
committees.

Jules Reed has over 25 years’ experience
in core analysis, including; routine core
analysis, special core analysis and
reservoir conditions coreflood studies
(including CO2 injection, miscible gas
injection, WAG, mWAG, sWAG and other
EOR and IOR analyses) gained with Core
Lab, Corex UK, ResLab (Chief Engineer),
and most recently, Weatherford Labs where
he was Technical Director, Core Services.
His 8 years as Chief Engineer with
ResLab/Weatherford Labs was particularly
focused on dynamic reservoir properties
and laboratory EOR feasibility analysis,
including solvent injection, chemical
injection and low salinity waterflooding. He
is co-author of the book, “Core Analysis: A
Best Practice Guide”, part of the Elsevier,
“Developments in Petroleum Science”
series. He has specialised in product
development, data quality control, training
and design and interpretation of specialist
coreflood/dynamic test studies, but his
specific areas of technical/theoretical
expertise are in wettability, capillary
pressure and relative permeability. Jules
is a former president of the international
Society of Core Analysts (and former VP
Technology). He serves on the
board of the society as Director – North
& East Europe. He is an active member
of the SPE, as a peer reviewer for the
SPE Journal of Reservoir Evaluation &
Engineering and serving on the board of
the Aberdeen chapter and was formerly a
Chapter Chairman (2009) and secretary
(2007-2009) of SPE Trondheim Section.

Robin Shields, HWU is a Research Fellow
in the Flow Assurance and Scale Team
(FAST) and the associated Research
and Consultancy activity (FASTrac) in
the Institute of Petroleum Engineering at
Heriot-Watt University. He is the Project
Leader for the Polymer EOR Research
Team in FASTrac, working with oil
companies and polymer manufacturers
to achieve successful implementation of
polymer EOR projects. He has 16 years’
experience working within the industry
and his research interests include EOR,
water shut-off, scale, sand control, water
management and rheology. Robin has
authored and co-authored numerous
conference and journal papers and has
chaired and co-chaired SPE Technical
Workshops committees. He holds a BSc
(Hons) in Chemistry from Heriot-Watt
University.

Prof. Craig Smalley is a Visiting Professor
at Imperial College London and an
independent consultant. In a long career
with BP, from whom he has recently
retired, Craig developed and managed
various key corporate processes,
including the Reservoir Technical Limits
approach to increasing recovery, field
performance benchmarking using
analogues, and subsurface uncertainty
and risk management. Craig now consults
and performs research in areas related
to reservoir management and field
development planning (including EOR
screening), risk management and 
decisionmaking, reservoir description, 
reservoir geochemistry and 
unconventionals.
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Registration Details
Those wishing to attend should register by sending an email to the 
following address (EORsymposium@hw.ac.uk), indicating the name 
and company affiliation they wish to appear on their name badge, 
and identifying if they have any specific dietary requirements. Names, 
company affiliation and email addresses of all attendees will be 
provided on the day, and anyone wishing to exclude their details from 
this list must mention that when registering. The committee reserves the 
right to limit the number of places allocated to any individual company 
if there are more applications than places available. The Conference 
room has easy access with disabled toilets on the same floor.

Free to attend
registration 
required
Hosted by

Kingswells Causeway
Prime Four Business Park 
Kingswells 
Aberdeen, AB15 8PU 
United Kingdom

T: +44 1224 398 398
www.lr.org/oilandgas

https://www.google.co.uk/maps/place/Kingswells,+Aberdeen+AB15+8PU/@57.1489346,-2.2298211,16.74z/data=!4m5!3m4!1s0x48841137a668a951:0xa02a4a1e788790f8!8m2!3d57.1467778!4d-2.223953
mailto:EORsymposium%40hw.ac.uk?subject=EOR%20Symposium%20
http://www.lr.org/en/oil-gas/

