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About

The National IOR Centre of Norway provides solutions for 
improved oil recovery on the Norwegian Continental Shelf 
through academic excellence and cooperation with the industry. 

The world needs energy. Up to present day 
oil and gas have contributed to the prima-
ry energy by more than 80 %, and even in 
the 2-degree scenario of the United Nations 
more than 50 % of the total energy must 
come from oil and gas. On the Norwegian 
Continental Shelf, more than 50 % of the 
total discovered resources are still left in 
the ground. By extracting most of the disco-
vered resources using existing infrastru-
cture, we protect the environment while 
utilizing resources in the best possible way.

The National IOR Centre of Norway pro-
vides cost efficient and environmental-
ly friendly solutions for improved oil 
recovery on the Norwegian Continen-
tal Shelf through academic excellence 
and close cooperation with the industry. 

APPROACHING THE FINISH LINE
Awarded by the Research Council of Nor- 
way (RCN) after a national competition, 
the Centre started up in December 2013. 
We were granted 5 + 3 years of financi-
al support by RCN. We are now in 
the last year of the Centre’s lifetime.

University of Stavanger is the host of the 
Centre, and the research institutes NOR-
CE (formerly known as IRIS) and IFE are 
our research partners. Several other natio-

nal and international research groups, and 
9 oil and service companies, complete the 
Centre’s list of partners and collaborators.

The researchers in the Centre work actively 
in order to improve the oil recovery, whilst 
reducing costs and mitigating environmen-
tal impact. To achieve this goal, it is impor-
tant that all stakeholders work together, 
and The National IOR Centre of Norway is 
an important arena for doing exactly this.

OVERALL AIM
The National IOR Centre of Norway will 
contribute to the implementation of cost 
efficient and environmentally friend-
ly technologies for improving oil reco-
very on the Norwegian Continental Shelf.

SECONDARY OBJECTIVES
•	 Robust upscaling of recovery me-

chanisms observed on pore 
and core scale to field scale.

•	 Optimal injection strategies ba-
sed on total oil recovered, econ-
omic and environmental impact.

•	 Educating some 20 PhDs and 6 post-
docs during the eight-year period, 
as well as 50 MSc students per year* 
 
*by the end of 2020, this number 
is almost 30 PhDs and 20 postdocs
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Research Themes

THEME 1: MOBILE/IMMOBILE OIL &  
EOR METHODS
In theme 1 the main goal is to understand, 
model, and upscale the microscopic and 
macroscopic displacement efficiency when 
various enhanced oil recovery (EOR) fluids 
are injected into a porous rock. EOR fluids 
interact with the rock, alter primary mi-
neral phases, and their surface properties. 
Some EOR fluids are non-Newtonian (e.g. 
polymeric fluids) and behave highly non-li-
near in complex and time-dependent flow, 
which is relevant for porous media. Other 
injection fluids, such as Smart Water (or 
low salinity water) interact with the mi-
nerals to alter wettability in the reservoir.

To understand these processes, and to sol-
ve related challenges we work at the sub-
micron scale to characterize the rock be-
fore and after flooding, and to quantify the 
changes induced by the injection water. We 
also work at core scale to investigate wet-
tability and wettability alteration processes. 
And the dynamics of polymeric liquids are 
investigated experimentally by performing 
experiments in porous material at vario-
us scales. The experimental results are in-
terpreted using molecular dynamic simula-
tions, methods based on statistical physics, 
and by extending Darcy’s law. A multi-scale 
understanding of the EOR processes se-
cures that the reservoir scale models we 
develop are consistent with the underlying 
physical and chemical processes taking pla-
ce in the pore space. This, in turn, allows 
us to evaluate, in a robust way, the poten-
tial of EOR operations for realistic cases. 

The EOR methods based on Smart Water 
are in principle environmentally-friend-

ly, as they don’t contain extra chemicals. 
The environmental impact of using added 
chemicals, such as polymers, is addressed 
through an improved understanding of the 
optimal amount of chemicals needed to ef-
ficiently displace the oil and the fate of the 
chemicals from the injector to the producer. 

THEME 2: MOBILE OIL – 
RESERVOIR CHARACTERISATION TO 
IMPROVE VOLUMETRIC SWEEP
In theme 2 we focus on improved reservoir 
management by developing improved tools 
for uncertainty quantification, simulation, 
history matching, optimization, prediction, 
and decision making.  This is done by; inte-
grate information from of all types of data 
(such as pressure data, production data, seis-
mic data, tracer data, geo-physical data, and 
geological data  into the field scale simula-
tion models) in our work flow; by develo-
ping improved simulation tools capable of 
handle/simulate the complexity of different 
improved oil recovery (IOR) methods; and 
by developing new and improved tracers. 

We put emphasis on real fields and aim to de-
velop methodologies that ease the decision 
making of a petroleum producing reservoir. 
The aim is to develop new and improved 
methodologies that will support the eva-
luation and decision making with regards 
to IOR/EOR pilots at the Norwegian Conti-
nental Shelf. This addresses the potential of 
producing the resources in unswept areas 
as well as mobilizing the trapped resources 
in swept areas. The research is focusing on 
challenges for the entire Norwegian Conti-
nental Shelf while demonstrating the impro-
ved methodologies on real field cases in clo-
se cooperation with the industry partners.
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Innovation

These are the Centre tools and methods we 
deliver to our industry partners. Some tools are continously 
used today, some will be of great importance beyond 2021.

UPSCALING TOOLS
What are the most important parameters from 
smaller scales to describe flow on a larger scale? 
Environmentally friendly chemical EOR methods 
have proven their potential on core scale. But, ad-
ditional oil produced at the core scale does not ne-
cessarily imply that the field recovery will be simi-
larly increased. Cores are usually 5–7 centimetres 
in length and molecular diffusion and end-effects 
could be important, contrary to field conditions. 
In The National IOR Centre of Norway we have de-
veloped a core scale simulator, IORCoreSim, which 
is capable of simulating most of the experimental 
data on EOR core flooding. The mechanisms for 
the release of oil are based on physical and chemi-
cal interactions. The models in the simulator are 
calibrated to numerous core scale experiments.  

Parallel to this development is the OPM initia-
tive (Open Porous Media) and IORSim, which 
are full field simulators. The models developed 
at core scale cannot be directly taken into our 
field scale simulators, simply because the field 
scale simulators use grid blocks that are too 
large. A large grid block smears out chemical 
gradients, and the simulators will give a total-
ly unrealistic prediction of the IOR potential.
  
The main focus the last two years of the Centre 
lifetime is to upscale the models in IORCore-
Sim to field scale, and give a more correct pictu-
re of the IOR potential using models that are 
calibrated (through IORCoreSim) to lab data. 

To this end we have launched a new upscaling pro-
ject, with the main objective to develop a workflow 
to ensure a  robust upscaling of recovery mecha-
nisms observed on pore, and core scale to field scale.

FIELD APPLICATION TOOLS
The National IOR Centre of Norway will de-
liver methodology that can support the eva-
luation and decision making for IOR pi-
lots on the Norwegian Continental Shelf. 
Research and development regarding diffe-
rent methods are performed in the Centre:

•	 New tracers for reservoir characterization 
and estimation of remaining oil in wa-
ter-swept areas are developed to evaluate 
potential for IOR and estimate the effect of 
IOR operations.

•	 Methodologies that contribute to optimiza-
tion of injection strategies with the aim to 
increase oil recovery, maximize economic 
benefit and minimize environmental impact 
are developed.

•	 A 4D seismic history matching workflow is 
developed to improve reservoir management, 
improve uncertainty quantification, and to 
contribute to improved decision making and 
optimal strategies leading to improved volu-
metric sweep. 

An important deliverable from the Centre will be 
well-documented and verified methodologies for 
evaluation of the IOR potential. It is also impor-
tant to combine and integrate different methods 
to gain increased knowledge and better methodo-
logies, this is emphasized in all projects. The pro-
ject on optimization will focus on delivering an in-
tegrated study in the two last years. A significant 
aspect for implementation of IOR on the NCS is 
evaluation of environmental risk. The Centre will 
develop and implement risk analysis methods and 
models to assess and evaluate overall environmen-
tal impacts and risks associated with different IOR 
solutions resulting from our research activities.
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Greetings from the Director

2020 has been a special year for the whole world 
and for everyone. Many of us are lucky to con-
tinue working from home office, and to some 
degree working from our offices and university 
campus in shorter periods. We also fortunate-
ly managed a larger gathering right before the 
lock down before early March. Despite of all the 
challenges, I am proud of our progress in this 
exceptional time thanks to additional effort and 
hard work from all of the centre collaborators. 
We are able to complete 4 PhD defends, all with 
digital media connecting committee members 
from the different continents at different time 
zones, occasionally with a few persons on-site 
to support and celebrate your achievements. 
We miss the traditional congratulation cakes 
and speeches after your defence. I want to use 
the opportunity here to give a great salute, and 
wish you all good luck either in oil and gas in-
dustry or academy to continue your career.

As we are approaching the final year of the Cen-
tre, we are now focusing our effort to complete 
the planned projects and to deliver the research 
results to our industrial partners for potential 
field applications. We have more frequent me-
etings and workshops with users through our 
Delivery Forums for various technical domains, 
these forums are additional dissemination 
channels for our final deliverables of knowledge 
and tools to improve the field implementation 
of IOR technology. This is time to harvest our 
almost 8 years of research work, and demon-
strate how we can contribute to maximising 
resource utilization and value creation in the 
transition to a sustainable society. We will do 
our best to fulfil the expectation of what we 
were set out to achieve within the Centre, and 
we are looking forward to reach our goals.

Time is changing, the Net-Zero climate gas 
emission by 2050, combined with cost-efficien-
cy and further reduction of environmental im-
pact from Oil and Gas industry, will need new 
knowledge and technology development, smart 
solutions and skilled human resources to reach 
these ambitious goals. We are part of the soluti-
ons, and our ‘Joint forces to recover more’ will 
lead to many good solutions, now and in the 
future. I am proud to be part of this journey to-
gether with all of you.

Centre Director Ying Guo. � Photo: Marius Vervik



Greetings from the Chairman of the Board

In the last year, The National IOR Centre of 
Norway has built on the strong communicati-
on lines with the industry. Despite the social 
distancing imposed by the Covid-19 situat-
ion, digital arenas have effectively been used 
to clearly define deliverables from the vario-
us activity streams and allowed a continued 
knowledge transfer from the Centre to its part-
ners through Delivery Forums.

The Centre is helping to define updated best 
practices in assessing Enhanced Oil Reco-
very strategies with attention to all the steps 
in the process, including core material hand-
ling, assessments of the microscopic mecha-
nisms through experimental procedures and 
newly developed core models, and upscaling 
tools and methods. The Centre has also taken 
a leading role in defining requirements and 
supporting the application for a national lar-
ge scale testing facility, which would allow a 
further derisking of the field implementation 
of such EOR strategies.

In addition, the Centre is providing new data 
types and workflows to better resolve the re-
maining potential in the fields. An example of 
this is by improving ensemble modelling inte-
grating more data types while improving open 
source softwares to enable a stronger under-
standing of the remaining uncertainty space.

Entering the last year of activity for the Cen-
tre, focus is on concluding the current efforts 
via deliverables that can be directly used in the 
industry, including a stronger link across the 
various activities to benefit from synergies bet-
ween these through consistent workflows. 

Finally, the Centre is maturing research the-
mes and longer-term options to continue be-
nefiting from the competence developed in the 
Centre, the tight links with the industry and 
the continued development of new talents that 
will help the energy efficient development of 
fields in the times to come.
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2020 has been an unusual year across the who-
le industry, with new work situations as home 
offices and digital meetings. Still, in 2020, The 
National IOR Centre of Norway has progressed 
several key activities to reduce the gap between 
the industry and academia.

In 2020 four new forums were formed to furt-
her strengthen the dialog between industry and 
researchers, and to ensure alignment in the de-
liverables from the centre. The Centre manage-
ment has set up delivery forums for ”Wettability 
and Smart Water EOR”, ”Polymer”, ”Upscaling” 
and ”Field application. These  forums meet on 
a regular basis. The forums will also further de-
velop the collaboration between different pro-
jects and research groups internally within The 
National IOR Centre of Norway.

For the past years, the IOR Centre has de-
veloped several numerical simulators to help 
the industry to reduce uncertainty in EOR pro-
jects. These simulation tools have been made 
more user-friendly and are now being more 
actively pushed out to the industry.

For 2021 the focus will be on finalizing the 
ongoing projects and combine the results into 
workflows and deliverables that can be adop-
ted by the industry. The tools and workflows 
developed by the IOR Centre, together with the 
cross disciplinary collaboration, will be a strong 
foundation for the Centre to continue beyond 
2021.

Head of Technical Committee Robert Moe. � Photo: Marius Vervik

Greetings from the Head of Technical Committee



Consortium Partners

NORCE is a research institute, with expertise in a wide range of 
fields. Researchers within the Energy Department of NORCE run 
several of the major projects in the Centre.

The energy group at NORCE conduct resear-
ch in the field of oil/gas and renewable forms 
of energy, with a focus on cost-efficient, safe 
energy production that guarantees the lowest 
CO₂ footprint possible during the green shift.

IMPORTANT PROJECTS
Researchers at NORCE are involved in several 
major research projects in the Centre.
•	 Task 1: The project DOUCS-Deliverable of an 

Unbeatable Core Scale Simulator aims to de-
velop a tool for improved simulation of EOR 
processes at the core scale. The project Core 
plug preparation procedures addresses the im-
portance of representative wettability conditi-
ons in SCAL and EOR -experiments and aims 
to develop methods to determine whether re-
servoir core plugs are contaminated by mud. 

•	 Task 3: The objective of the pore scale task 
is to identity mecha-
nisms that influen-
ce fluid transport, 
chemical reactions, 
and oil recovery. The 
main topics in this 
task have been to 
study the behavior of 
polymers and the effect of water chemistry on 
the strength and structure of the pore space. 

•	 Task 4: The IORSim project is a collabora-
tive effort between IFE, NORCE, and UiS to 
develop a simulator that can bridge the gap 
between the research prototype simulators 
and industry standard reservoir simula-
tors. The large (yard) scale project is led 
by Halliburton with a very good collabo-
ration with activities in Task 1 and Task 5.

•	 Task 6: Improved modeling methodology and 
simulation capabilities for IOR are important 
to perform reliable pilot and full field simula-
tions. In this project, we contribute towards 
the OPM simulation framework. This is an 
open source code able of handling industrial 

relevant models, which provides a platform 
for testing innovative reservoir simulation 
developments in general. We anticipate that 
the resulting improvements will lead to bet-
ter decision making and, hence, improve oil 
recovery on the Norwegian Continental Shelf.

•	 Task 7: The economic feasibility of implemen-
ting new IOR methods on a field needs to be 
evaluated, preferably taking the uncertain-
ty in the reservoir description into account. 
The evaluation will be based on history mat-
ched reservoir models. An important focus in 
this task is to develop better methods for full 
field history matching using 4-D seismic data 
using real data, an open data set for the Nor-
ne field and data from Ekofisk that has been 
made available for selected studies within 
the IOR Centre. The history matching is done 
using ensemble-based methods, but we con-

sider use of diffe-
rent types of seismic 
data for inversion. 

Randi Valestrand leads 
the IOR Centre work 
at NORCE.
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IFE is a research institute within energy, health and industrial 
development located in Kjeller. IORSim and tracer technology 
are the most important IFE contributions in the IOR Centre.

IFE is an independent foundation and one 
of the world’s foremost research communi-
ties on energy, located in Halden and Kjel-
ler. They have developed unique skills over 70 
years of researchers and international proje-
cts in their reactors and laboratories. Offsho-
re, IFE has developed low-emission petrole-
um technology and advanced digital solutions 
for management, security and communication.
The knowledge, innovation and development at 
IFE has created hundreds of billion NOK in va-
lues ​​for Norway and improved safety, environ-
ment and climate both at home and abroad.

IMPORTANT PROJECTS
Researchers at IFE are involved in 
research projects in several tasks. 

•	 Task 4: The IORSim project is 
a collaborative effort to develop 
a simulator that can bridge the 
gap between the research pro-
totype simulators and indus-
try standard reservoir simula-
tors. Major achievement since 
last reporting is implementa-
tion of cross-flow in wells. Ongoing work: 
i) investigate further the coupling betwe-
en IORSim and Intersect and ii) use Eko-
fisk water chemistry data to verify/calibrate 
IORSim iii) continue our work on the Snor-
re sector model to simulate silicate plugging.

•	 Task 5: The overall objective of this task is to 
improve and develop new tracer technology 
for in-situ determination of residual oil sa-
turation (SOR) and for improved description 
of flow fields. Both tracers for investigating 
the swept volumes between wells (interwell 
examination) after some period of secon-
dary oil production and for examine the ef-
fect of various tertiary recovery methods by 
push and pull operations in the near well 
region are developed. The targeted methods 

are aimed to produce valuable data for eva-
luation of the need for infill wells, confor-
mance control and evaluation of the most 
efficient EOR method for a given oil field.  
 
At present, several scientists and one 
PhD-student (Arun Kumar Panneer Selvam, 
started in March 2019) is involved in this task. 
Selvam is working with carbon quantum dots 
for fracture detection in interwell operations 
and with nano-carriers for passive water and 
water-oil partitioning tracers for SOR deter-
mination in the near-well zone. In addition, 
a team of scientists are working with new hy-

drolyzing ester compounds for 
near-well SOR determination.  

Sissel Opsahl Viig 
leads the IOR Centre 
work at IFE.
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Beyond 2021

The Scientific Advisory Committee (SAC) of The National IOR 
Centre of Norway met digitally to give their advice for the last 
year of the Centre’s lifetime, and also beyond 2021.

FROM THE REPORT:
«We  were  impressed  by how  many  of the ideas 
and  advances  developed  with the IOR Centre are 
now being applied in other fields.You should ce-
lebrate this through a separate report (…) which 
focuses  specifically   on   the   scientific contri-
butions of the preceding year and the planned 
scientific contributions for the following year. 

We were interested to hear the plans to crea-
te an IOR Academy following on from the IOR  
Centre,  however  were  not  convinced  that  
this  is viable.  It  may  have  the  support  of 
the companies  (who  need  engineers  and  sci-
entists  trained  in  IOR)  but is  unlikely  to  
attract  a sufficient  number  of  students, as  in-
ternationally  the  number  of  students  wanting  
to  undertake taught  degrees  or  a  PhD  in  
petroleum  engineering  continues  to  fall. We  
note  that  the new computational  geoscience  
degree  offered  by  the  University  of  Stavan-
ger  has  been  very successful  in  attracting  
students  and recommend  that  IOR  Centre 
be  more  visionary and  wide ranging in  their  
plans for  the  next  Centre  or  Academy,  perha-
ps  based  on  ideas  in  this  new course. Over-
all, the  Centre  should  continue its  short-term 
focus  on  performing excellent fundamental 
research whilst delivering high quality applied 
research that addresses the needs of its  indus-
trial  partners.  The medium-term goal  should  
obviously  be planning  for  the next phase,
after the funding for the IOR Centre finis-
hes whilst looking to the future and the 
transition to zero-carbon energy sources.

The committee recognises the wide scope and 
impressive achievements of the IOR Centre’s 
existing research programme, combining both 
fundamental and applied research in the labo-

ratory and computationally. As noted previo-
usly the Centre is clearly more than the sum 
of its parts. The team now need to develop a 
vision for the future that is wider than impro-
ving oil recovery in order to engage young pe-
ople, to maintain both industrial and public 
support and ensure the long term growth of 
the Centre and the energy sector in Norway.»

MEETING THE RECOMMENDATIONS
To ensure consistent and integrated work- 
flows and high quality deliverables from eight 
years of intensive work to the industry, the 
Centre management has set up delivery for-
ums for ”Wettability and Smart Water EOR”, 
”Polymer”, ”Upscaling” and ”Field application. 
These  forums meet on a regular basis to make 
sure the research projects across tasks and the-
mes are progressing in collaboration, to reach 
common goals with quality, and on schedule.

The IOR Academy (working name) was born as a 
spin-off initiative from the IOR Centre. The Aca-
demy aims to (reach the status of a centre with 
national responsibility to) preserve subsurface 
competencies at national level and contribute 
to recruiting students and further educating 
professionals motivated to develop new techn-
ologies and solutions for a low emission energy 
future. In order to do this, the Academy belie-
ves in the importance of combining solid gene-
ral competencies, such as physical understan-
ding, mathematical and statistical modelling, 
and computer programming, with knowledge 
in the subsurface domain. Students from mat-
hematics, physics, chemistry, geology and ap-
plied data science, are the candidates targeted 
by the Academy. The idea is to expose students 
with more general and advanced competencies 
to problems related to the subsurface. On the 
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(…) the importance of 
combining solid general 

competencies, such as physical 
understanding, mathematical 
and statistical modelling, and 
computer programming, with 
knowledge in the subsurface 

domain.

The Scientific Advisory Committee: Yu-Shu Wu, Stephan Herminghaus, Bill Rossen and Ann Muggeridge. � Photo: Elisabeth Tønnessen

other hand, it is more and more evident that the 
competencies of the work force need constant up-
dates and professionals in the oil and gas industry 
may need follow-up qualifications due to change 
of focus of the industry. The Academy intends 
to have a strong focus on subsurface knowled-
ge combined with digital tools and methods. 

The Academy graduate student will be equip-
ped with skills which combine generic advanced 
knowledge with domain knowledge. Our focus is 
on applying existing knowledge and research re-
sults to existing datasets.
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Beyond 2021

The National IOR Centre of Norway prioritizes plans for legacy 
funding as we reach the final year. Below we list some possibili-
ties for continuity of activity after the end of centre funding.

The oil and gas production will contribute to 
the energy mix for the coming years in trans-
ition to renewable energy. Implementing IOR 
methods is time-critical to maximize the na-
tional reserves exploitation on the maturing 
Norwegian Continental Shelf. The National 
IOR Centre of Norway must be prolonged to 
find the best IOR solutions and to educate the 
best personnel for the industry beyond 2021. 

Time is changing, the Net-Zero climate gas 
emission by 2050, combined with cost-ef-
ficiency and further reduction of environ-
mental impact from the oil and gas industry, 
will need new knowledge and technology de-
velopment, smart solutions and skilled hu-
man resources to reach these ambitious goals.

INFRASTRUCTURE
The Research Council of Norway published 
their new roadmaps for petroleum resear-
ch infrastructure in May 2020. The Natio-
nal IOR Centre’s infrastructure application 
was listed as ”worthy of support”, and a new 
application was handed in November 2020. 

”In the future, we expect increased efforts in re-
search and technology development to reduce 
greenhouse gas emissions from offshore petro-
leum activity,” is the message from the Resear-
ch Council of Norway.

Going ahead, in the remaining time of the IOR 
Centre, we will focus on using our research results 
and competence acquired in the past seven years 
to contribute to IOR field implementations and 
to optimize late oil and gas life on the Norwegian 
Continental Shelf. In order to do this, we believe 
it is critical to test and fine-tune our models with 
realistic testing at laboratories that best represent 
field operations, a kind of field pilot onshore. In 

this way, we will reduce the risk and uncertainties 
for real field operations. We are very determined 
to build a national IOR infrastructure with open 
access to everybody who wants to try out their 
IOR methods and equipments or instruments.

TIME-CRITICAL
To implement the research results from IOR Cen-
tre for field application without public funding, 
will slow down the progress and we will lose time 
for meeting the challenges for IOR from mature 
fields. Another important puzzle in this picture is 
the urgent need for reducing CO2 emission which 
is even more time-critical from a climate point 
of view. Now, with CCS on the Norwegian Conti-
nen-tal Shelf as part of the solution, and IOR inclu-
ding CO2-EOR could be a stepping stone to the 
green transition of the industrial activities on NCS.
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UiS, NORCE and IFE are continuing to join forces in petroleum rese-
arch and subsurface competence. We have a long history of collabo-
ration with industry and are successful in national research projects.
The Research Council of Norway (RCN) is plan-
ning to establish up to two new Research Cen-
tres for Petroleum from 2022 with its recently 
published call for proposal for PETROSENTER. 
The announcement is aimed at subsurface un-
derstanding, which is a topic area of ​​high im-
portance for value creation and the realization 
of remaining resources on the Norwegian shelf. 
The theme area is also important for plugging 
and shutting down wells.

From the call: ”The research should be aimed 
at increasing the resource and reserve base on 
the Norwegian continental shelf and being able 
to provide effects for value creation in the enti-
re value chain from exploration, development, 
operation and closure. Scientific, technological 

and social science disciplines can be included. 
RCN expect that underground understanding 
will be more closely linked to digitalisation in 
the future and be an integral part of the indus-
try’s toolbox for reducing greenhouse gas emis-
sions from its operations.”

The IOR Centre research partners are now 
preparing an application for the petrosenter 
NCS2030 with main vision to maximise oil and 
gas resource utilization and contribute to the 
green transformation on the NCS. This new in-
itiative will pave the path for continuing our re-
search and innovation. The planned centre will 
continue to improve expertise in subsurface un-
derstanding forming scientific and innovation 
foundations for value creation.

NCS2030
National Centre for Subsurface Understanding 

and Resource Utilization toward 2030

EOR

4D-seismic & PRM

IOR

Digitalization

Machine-learning

Data assimilation

Optimization

Cost-efficient

Challenging barrels

Energy-efficiency

Offshore renewable energy

CO2-storage

Artificial intelligence

Low environmental impact
Smart solutions

Reduced water-production

Reservoir characterization 

Geomodelling
Decisions

Exploration

Subsurface

Knowledge

Technology
Research

Application

«Subsurface knowledge and 
future energy solutions»

Value creation 

Sustainability Uncertainty analysis 

Geochemistry

Fluid flow

Under-explored plays

Tectonics and sedimentation

Petroleum systems
Source to sink

Seal analysis

Resource estimationSeismic imaging

Has delivered ideas for 
more than 70 years and has 
played a key role in the de-
velopment of Norway as an 
energy producer, providing 
solutions which are dai-
ly used by the oil & gas 
industry.

A research institute covering future need for 
E&P, performing research and deliver soluti-
ons in the field of oil & gas and renewable 
energy, with a focus on safe and sustainable 
energy production.

Department of Energy Resources 
is a leading expert on education 
and research within subsurface 
understanding and reservoir ma-
nagement for competence-buil-
ding and value-creation at low 
CO2-emission. 
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Activity Highlights

Implementing fracture models in 
the Open Porous Media simulator

Modelling and simulations of fractured reser-
voirs give rise to many challenges. This is partly 
due to the high aspect ratios and strong hetero-
geneities in the material parameters between 
the fractures and the rock matrix. In 2020, 
one of the focuses of task 6 in the IOR Centre 
has been to implement state of the art fracture 
models in the Open Porous Media (OPM) re-
servoir simulator (https://opm-project.org/).

We have developed a flexible framework that 
allows for an easy adaptation of different 
fracture models, which is demonstrated by 
the models currently implemented; the du-
al-permeability model and the discrete fracture 
matrix model. In the dual-permeability mo-
del the fractures are upscaled into an effective 
continuum where transfer terms take care of 

the mass exchange between rock matrix and 
fractures. This is a popular approach that also 
is available in many commercial simulators. In 
the discrete fracture model the fractures are 
included explicitly in the simulation domain, 
which allows the model to better capture the 
geometric effects of the fractures. The cost 
of this increased accuracy in the modelling 
is a more complex computational geometry.

A great deal of attention has been given to en-
sure that OPM can correctly capture the capil-
lary barrier effects that occurs if the fractures 
have a different capillary pressure curve than 
the rock matrix. The fracture implementation 
in OPM has been thoroughly tested and bench-
mark against other computer codes on several 
difficult test cases. We have also run the first 
reservoir scale test case with explicitly included 
fractures. By the end of the IOR Centre the goal 
is that OPM will be able to run reservoir scale 
fractured simulations with multiphase fluids.

Fracture benchmark case setup shown in the top figure. The rock matrix is removed to reveal the fractures. The fracture color is arbitrary. The two plots show 
the evolution of the mean saturation in two of the fractures as obtained from OPM (dashed blue) and the benchmark results by Berre et.al. [2020] (gray).

� Text: Runar Berge	
� postdoc task 6
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Magnitude of velocity and streamlines for a viscoelastic (Olroyd) fluid flow in a 3:1 contraction geometry.

Non-Newtonian fluid flow modeling is of pa-
ramount importance in many industrial and 
medical applications from enhanced oil reco-
very (EOR) to blood flow in arteries and polymer 
processing. The behaviour of the non-newtoni-
an flow is complex and requires a careful treat-
ment of the physical processes involved as well 
as accurate and efficient numerical techniques.

We provided within the Distributed and Unified 
Numerics Environment (DUNE) software fra-
mework (https://www.dune-project.org/) a solver 
for direct numerical simulation of non-Newtonian 
fluids.  As of the end of 2020, Quasi-Newtonian 
models, Finitely Extensible Nonlinear Elastic (FE-
NE-P) models and Oldroyd-B models (equivalent 
to a fluid filled with elastic bead and spring dumb-
bells – https://doi.org/10.1098/rspa.1950.0035) 
have been implemented. As opposed to Newtoni-
an (resp. quasi-newtonian) fluids where the stress 
tensor is a linear (resp. nonlinear) functional of 
the velocity and pressure fields, the non-newtoni-
an viscoelastic models (e.g., FENE-P, Oldroyd-B) 
require considering another constitutive equat-
ion where the stress tensor is another unknown. 

Simulation of such problem class becomes quite 
challenging when the amount of fluid elasticity 
is highly increased. Thus, requiring stabilization 
techniques in order to avoid failure of the nume-
rical simulation or spurious oscillations. Investi-
gation of suitable solution strategies is ongoing. 
By the end of The National IOR Centre of Nor-
way’s lifetime, we aim at improving the accuracy 
by providing higher order discretizations techni-
ques and more sophisticated solution strategies.

As a part of Task 6 of The National IOR Cen-
tre of Norway, this work falls completely in line 
with the aim to develop new and reliable met-
hodologies that will support the evaluation and 
decision making with regards to IOR/EOR pi-
lots at the Norwegian Continental Shelf (NCS).
�

Simulation of non-Newtonian fluids 
models with applications to IOR

� Text: Birane Kane	
� postdoc task 6
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Activity Highlights

Projects studying nano-and micro-
sized IOR-related features in rocks

2020 started with a very exciting visit to the 
“Department of Earth and Planetary Scien-
ces” at Yale University. PhD student Tine 
Vigdel Bredal and one of her supervisors, 
Mona Wetrhus Minde, spent a week visiting 
Dr. Noah Planavsky and his team, analysing 
stable isotopes to test if these can be used in 
the study of chalk. Unfortunately, the univer-
sities, both Yale and University of Stavanger, 
closed down shortly after our tests, but the 
results look promising, and we are looking 
forward to further studies on this subject that 
can help us understand the depositional en-
vironment of reservoir and onshore chalk.

We have several ongoing projects studying 
nano-and micro-sized IOR-related features in 
rocks collaborating with different laboratories 
internationally. Even though things are going 
slower this year, we are now preparing articles 
to present some of these findings and we have 

focused on the effects of flooding different mi-
nerals, such as calcite and dolomite, with IOR 
fluids. We are soon to complete our studies to 
look at relations between the amount of dolo-
mite found in the reservoir rock and fluid-in-
duced compaction experienced in the reservoir.

PhD candidate Ema Kallesten who has per-
formed parts of her research under task 2, de-
fended her thesis in December 2020. She has 
worked with reservoir rock mineralogy and the 
effects of fractures in low-permeability chalk. 
Her work has helped with a deeper understan-
ding of reservoir chalk and given more parame-
ters to choose the right analogues for further 
testing, and also better understanding of and 
modelling tools for the effects of fractures in 
chalk over time and under changing conditions.
�
	�  Text: Mona Wetrhus Minde, 
� task 2

The quantity of each element is very low, and you risk losing 
the content if the procedure is not followed correctly. Mona 
Wetrhus Minde is therefore fully concentrated when working. 
� Photo: Private
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Tor Bjørnstad gives a brief 
introduction to tracer technology

Your work in the IOR Centre is dedica-
ted to tracer technology for the petrole-
um industry. What exactly is a tracer?
We have, of course, a formal definition of the tra-
cer concept, but I shall be somewhat careful here 
in not making things too complicated. Let me just 
say that a tracer is a physical or chemical compo-
nent, mostly a molecular structure, that is added 
in minute amounts to a process where mass flow 
is taking place. The intension is to measure certain 
important governing parameters of the process. 
These can range from simple flow mapping (rates, 
directions and volumes) using passive tracers with 
no chemical or physical interaction to the monitor-
ing of certain defined properties of the system by 
the use of active or interacting (or reacting) tracers. 

In what way is tracers useful for the petroleum in-
dustry?
Tracers are used in nearly all stages in the  petrole-
um industry from exploratory drilling, to reservoir 
evaluation, production allocation, processing of 
produced fluids in all stages  and to pipeline trans-
portation and fiscal metering of the final products. 
For our work in the IOR centre, we have concentra-
ted mainly on development of methods for measure-
ment of residual (or remaining) oil saturation (SOR) 
in water-swept reservoir sections between injection 
and production wells and in the near-well zone out 
to some 5-10 meters from the well. Such remaining 
oil saturation may be target for enhanced oil reco-
very (EOR) methods. Thus, our main aim has been 
to develop active, i.e. water/oil phase-partitioning, 
tracers. SOR may be deduced when such tracers 
are used in combination with passive water tracers.

In 2019 you got a new PhD candidate, Arun 
Selvam. What is he working on?
Arun is working on a brand new concept for measu-
rement of remaining oil saturation in the near-well 
zone. It invoves the use of nanoparticles as tracer 
transport vehicles and the laboratory loading and in-
field release of tracers from such particles. I have to 
admit that it is a risky project, but no risk – no gain!

What has been the most important results/findings 
in your work in 2020?
Without doubt the final confirmation of the perfor-
mance of a new set og oil/water partitioning tracers 
to be used in well-to-well measurements of SOR in 
swept volumes between wells. This is based on the 
work of the PhD student Mario Silva, who has now 
submitted his Thesis for evaluation and defence. 

Has the covid-19 pandemic affected your work? If 
yes, in what way?
Yes, unfortunately the Corona pandemy has affec-
ted negatively the work of the tracer group since is 
heavily based on experimental laboratory work. In 
periods, access to laboratories have been restricted. 
We have also experienced delayed delivery of spe-
cial chemicals and consumable components which 
again has delayed the start-up of certain experi-
mental work.

The IOR Centre is now in its last year with public 
funding. What deliveries will the industry partners 
get from your research group by the end of 2021?
The work in the tracer group during the past 7-8 
years has produced a considerable amount of expe-
rimental results related to reservoir-associated 
tracer technology. The main and most immediate 
delivery will be a method with a new set of labo-
ratory-qualified water/oil partitioning tracers for 
measurement of SOR in reservoir sections betwe-
en wells. However, the project will continue some 
time into 2022 with dr-student Arun. It will be very 
exciting  to see what 
results he can come 
up with for the men-
tioned new concept. 
Still, I think we in this 
project have some 
distance to travel be-
fore we, with full joy, 
can shout EURECA!

Tor Bjørnstad, 
leader task 5
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A common view for everyone working from home. Digital kick-off meetings for Delivery Forums were arranged 26-27 May. � Screenshot

With only one and a half years left of the first phase of the IOR 
Centre, it was time to concretize our deliverables to the industry. 
26-27 May we arranged kick-off meetings for Delivery Forums. 

The digital kick-off meetings were arran-
ged to give our industry partners insight 
in the ongoing work of our PhD students 
and postdocs. The meetings were a success, 
with about 50 participants in each of them.

MAIN DELIVERABLES
To better illustrate the Centre’s main delive-
rables and how our projects are integrated 
to manage and achieve the specifications of 
the work plan for 2020-2021, we have de-
veloped four main categories of deliverables:

•	     Methods & Mechanisms
•	     Upscaling
•	     Field Application
•	     Education & Dissemination

Within these categories, we have specified 
concrete deliverables from each project, tools 
that can contribute to environmental-fri-
endly and cost-efficient methods for impro-

ved oil recovery. But to make sure we are 
progressing towards these deliverables, we 
have established ”delivery forums”. Each for-
um consists of representatives from the IOR 
Centre management team, project leaders, 
PhD students and postdocs, and of course re-
presentatives from our industry partners.

THE WAY FORWARD
The delivery forums will meet on a regu-
lar basis to make sure the research proje-
cts across tasks and themes are progres-
sing in collaboration, to reach common 
goals with quality, and on schedule. The for-
ums are also an arena for sharing our work. 

At the first kick-off delivery forum (wettabi-
lity and smart water EOR) we asked the par-
ticipants for feedback on what topics to cover 
in future forum meetings. Field applications 
and use cases were among the suggestions. 

Text: Kjersti Riiber

Activity Highlights
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Almost 60 participants participated in the two day-workshop 
with talks on ensemble-based 4D seismic history matching. 
14-15 October, 2020, The National IOR Cen-
tre of Norway arranged a virtual works-
hop on ensemble-based 4D seismic history 
matching. As many as 60 participants from 
industry and academia logged in via Zoom to 
discuss the industry use, the research fore-
front, and the future needs of this topic.

The agenda included talks from Rolf Johan 
Lorentzen (NORCE), Dario Grana (Univer-
sity of Wyoming), Geir Evensen (NORCE) 
and Jarle Haukås (Schlumberger Research).

The workshop was arranged by NORCE and Uni-
versity of Stavanger.

Text: Kjersti Riiber

From top left Rolf Lorentzen (NORCE), Dario Grana (University of Wyoming), Geir Evensen (NORCE) and Jarle Haukås (Schlumberger).

IOR CENTRE WORKSHOPS 2020 
 
•	 DELIVERY FORUM WEBINAR
26-27 May (see page 22).

•	 ENSEMBLE-BASED 4D SEISMIC 
HISTORY MATCHING
14-15 October.

•	 IORSIM
10 December.
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An important part of the agenda this day was to 
give the Centre researchers an introduction to 
the so-called ”Deliverable Forums”. The goal is 
to make a concrete list of deliverables for our in-
dustry partners. What will our partners gain after 
eight years of intensive research conducted at the 
IOR Centre. To achieve this list of deliverables 
within the first phase of the Centre’s lifetime (till 
November 2021) we have to collaborate across 
research tasks and themes, and in close dialogue 
with our industry partners. Another part of the 
Centre gathering was to discuss the future of the 
IOR Centre – phase 2.

THE YOUNG VOICES
At a team gathering like this, you are bound to 
listen to the familiar voices of your old colleagues. 
To give the participants some new and inspiring 
input, #DenNyeOljen came to update us on the 
young people’s view on the Norwegian oil and gas 
industry. #DenNyeOljen is an independent pro-
ject organized by Norwegian Oil and Gas. Their 
mandate is to travel around the country to share 
their reflections on big issues like energy, techno-
logy and climate change.

To sum up; the first thing kids in Norway think of 
when they hear the word ”oil” is pollution. 

”This has changed in just one year. When we as-
ked the same question back in 2018, pollution was 

mentioned only by a few. Now 1 of 3 associate the 
oil and gas industry with CO2 emissions,” Tuva 
Kvåle in #DenNyeOljen explained.

But the picture is more nuanced than that. A lar-
ge part of today’s young people realize that oil in-
dustry revenues are needed to develop new, green 
technology.

THE CENTRE - PHASE II
The Centre management is getting ready for pha-
se II of The National IOR Centre of Norway. To 
get there, the management team asked for feed-
back from the researchers and students present at 
the gathering.

”I think the Centre needs to have a practical ap-
proach combined with academic freedom for the 
researchers,” Tien Nguyen said. He is the newest 
PhD student at the Centre and got to meet his new 
colleagues for the first time this day.

”Regardless of how long the petroleum industry 
will last in Norway, IOR will be an important dis-
cipline in the rest of the world for years to come,” 
PhD student Andre Morosov said.

The feedback from the researchers, PhD students 
and project managers is of great importance for 
the further work of planning the second phase of 
the IOR Centre.
		�   Text and photos: Kjersti Riiber

Activity Highlights

50 of the IOR Centre’s researchers, project managers and PhD 
students were gathered at Sola Strand Hotel for a day of good 
talks, inspiration and socialization.

Mario Silva and 
Sindre Hassfjell 
(IFE).
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Henrik Hveding, Tuva Kvåle and Andreas Bakkehaug from #DenNyeOljen (the new oil).

Centre director Ying Guo. From left 
research 
director 
Randi 
Valestrand, 
assistant 
director 
Tina Pun-
tervold and 
director of 
field im-
plementa-
tion Sissel 
Opsahl 
Viig.

Around 50 
participants 
attended 
the IOR 
Centre 
gathering.
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2020 was an extraordinary year. Most of us were working at 
home several weeks to fight against the spreading of the corona 
virus. No conferences, no social gatherings, and therefore a bit 
more time to write scientific articles.
Zoom, Teams, all those digital meetings will 
forever represent the feeling of 2020, the year 
the pandemic came into our lives. For those 
of us working with research and disseminati-
on, an important arena was lost – the physical 
conferences. At the University of Stavanger the 
scientific staff spent much time facilitating for 
digital teaching. Some of us got more time on 
our hands, others had the most busy year ever. 
In 2020 the researchers at The National IOR 
Centre of Norway wrote a total of 27 scientific 
papers (see figure below), a very high number 
considering very few attended conferences.

DIGITAL PHD DEFENCE
2020 also gave us the first digital PhD defen-
ce at The National IOR Centre of Norway. PhD 
candidate Jaspreet Singh Sachdeva defended 
his thesis from his flat in Bærum, watching 
his committee on the computer screen. Sa-
chdeva defended his thesis in April, and sin-
ce then we have had two more hybrid PhD 
defences; Dhruvit Berawala in October and 

Emanuela Iedidia Kallesten in December.

MODELING THE VIRUS SPREAD 
For our researchers focusing on modeling, the 
virus outbreak gave possibilities. Professor 
Aksel Hiorth, the task leader for upscaling, to-
gether with colleague Roald Kommedal wro-
te a popular scientific article on mathematical 
models for outbreak of viruses like Covid-19.

«How can we know if various measures against 
infection have an effect? Is the cure tougher 
than the disease? And do we decide this from 
the gut feeling, or are there other ways to figure 
this out? These are complicated questions that 
are difficult to answer, and then there are doub-
ts and fears. One way to help the brain is to for-
mulate the problem in mathematical models.
The official infection figures must be interpre-
ted with a good model that considers data 
uncertainty and is consistent with data des-
cribing how the infection came to Norway.»
� Text: Kjersti Riiber
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Researcher Profiles

Hoang Nguyen is one of the PhD 
candidates in task 7, Field scale 
evaluation and history matching. 
He started his PhD work Fe-
bruary 2020. His main super-
visor is Nestor Cardozo (UiS).

OBJECTIVE
The  research project Integrated 
reservoir and decision analysis 
of the Edvard Grieg Field, Utsira 
High, North Sea is a collaborati-
on with Lundin Energy Norway.
The objective is: 
•	 Verifying the tectonic evoluti-

on and the conceptual deposi-
tional systems of the field

•	 Improving the reservoir cha-
racterization 

•	 Model calibration and uncer-
tainty analysis

PATH FORWARD
The project will deliver three aspe-
cts:
1.	 Structural and sequence stra-

tigraphic reconstruction
2.	 Geological modeling and un-

certainty evaluation
3.	 Dynamic simulation and pro-

duction forecast

The candidate works to improve 
the understanding of uncertain-
ties related to the static model, 
and also to mprove the quality of 
the dynamic model. By the end 
of the project Nguyen will deliver 
more reliable production forecast 
and propose an integrated work-
flow for reservoir characterization.

Nisar Ahmed is one of the PhD 
candidates in task 7, Field scale 
evaluation and history matching. 
He started his PhD work Octo-
ber 2019. His main supervi-
sor is Wiktor Weibull (UiS).

OBJECTIVE
This research project (4D seismic 
frequency dependent AVO inversi-
on to predict saturation-pressure 
changes) deals with the problem 
of seismic reservoir characteriza-
tion and improved recovery. The 
objective is to develop an appro-
priate theoretical background 
and workflow, for including fre-
quency dependence into the 4D 
(time-lapse) seismic AVO inversi-
on and analysis to estimate visco-
elastic properties, pressure and 

fluid saturation changes. Finally, 
the results will be compared with 
results obtained from conventio-
nal AVO inversion where frequ-
ency dependency is not included.

PATH FORWARD
•	 Applying the inversion code 

on real seismic data and ana-
lyzing the accuracy of re-
sults on real seismic data.

•	 Investigation of the effect 
of including frequency de-
pendence on the ability to 
solve the inverse problem 
and look for optimal ways 
to optimize this solution.

•	 Publication of peer-reviewed 
research papers and collabora-
tion with the research partners

Introducing the two newest PhD candidates at The National 
IOR Centre of Norway; Nisar Ahmed and Hoang Nguyen.

Nisar Ahmed works on the project 
4D seismic frequency dependent 
AVO inversion to predict saturati-
on-pressure changes.

Hoang Nguyen works on the pro-
ject Integrated reservoir and deci-
sion analysis of the Edvard Grieg 
Field, Utsira High, North Sea.
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PhD Defences 2020

Aojie Hong 
Kun Guo
Laura Borromeo
Mona Wetrhus Minde
Oddbjørn Nødland
Remya Nair
Mohan Sharma

Samuel Erzuah
Shaghayegh Javadi
Tijana Voake
Jaspreet Singh Sachdeva
Dhruvit Berawala
Emanuela Kallesten

PhD candidate at The National IOR Centre of 
Norway, Jaspreet Singh Sachdeva, defended 
his dissertation for the degree of PhD (philos-
ophiae doctor) Monday 20 April, 2020. Jaspreet 
was actually at home in Bærum. The listeners 
followed the defence in their respective home 
offices. The defence was in two parts, a trial 
lecture titled ”Does chalk behave like rocks or 
soils, and when? A constitutive model review”. 
The defence had the title: «Impact of Wettabi-
lity on Rock Mechanics and Oil Recovery».

Tijana Voake defended her PhD thesis ”Thermal  
properties of reservoir rocks, role of pore fluids, 
minerals and diagenesis. A comparative study 
of two differently indurated chalks” January 
22nd. The purpose of the project has been 
to investigate how temperature variations in 
chalk reservoir induced by the injection of cold 
water and cross flow may affect the mechanical 
strength of chalk.

COMING UP:
Mario Lopes da Silva
Siv Marie Åsen
Eystein Opsahl
Bjarte Hetland
Anna Kvashchuk

GRADUATED IOR CENTRE PHD CANDIDATES 
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Dhruvit Berawala defended his doctoral degree November 24th. The title of the dissertation is «Numerical Modeling of Gas Production 
and CO2 Injection in Tight Shale Reservoirs for Enhanced Gas Recovery». In the background committee member Yu-Shu Wu.

Emanuela Kallesten defended her thesis December 16th. The title of the dissertation is Permeability evolution in chalk linked to stress and 
thermochemical aspects of North Sea reservoir conditions.� Photos: Kjersti Riiber29



Research Dissemination, Conferences & Awards

IOR 2020 webinar summed up
Due to the corona virus outbreak, 
we decided to cancel the IOR NOR-
WAY 2020 conference & the 14th 
International Symposium on Wet-
tability and its effect on Oil Reco-
very, as so many other events last 
spring. Instead we arranged a we-
binar in October. 55 people logged 
in to the IOR NORWAY webinar to 
listen to four of the speakers from 
the original conference programme. 
In the IOR NORWAY webinar, 
the participants got to hear inte-

resting talks from Tove Francke 
(Norwegian Petroleum Directora-
te), Gunnar Lille (OG21), Øystein 
Espelid (Equinor) and Ann Mug-
geridge (Imperial College London).

We arranged for two discussion ses-
sions in the programme. The spea-
kers got many questions from the 
audience on topics like reservoir 
studies, pilots, CO2 EOR and conse-
quences of the COVID-19 pandemic.
� Text: Kjersti Riiber

•	 Ann Muggeridge 
Imperial College London 
EOR Screening Including 
Technical, Operational, 
Environmental and 
Economic Factors Reveals 
Practical EOR Potential 
Offshore on the Norwegi-
an Continental Shelf

•	 Tove Francke 
Norwegian Petroleum 
Directorate 
The challenging barrels

•	 Gunnar Hjelmtveit Lille 
OG21 
The key role of techno-
logy to obtain “close to 
zero” greenhouse gas 
emissions from the NCS 
in 2050 whilst maintai-
ning profitability

•	 Øystein Espelid 
Equinor 
Equinor’s updated clima-
te amitions

The board of the Norwegian Chemical So-
ciety has awarded Kun Guo the prize for 
best doctorate in catalysis 2019. Kun’s 
PhD project was financially supported by 
the IOR Centre. The project focused on up-
grading of heavy crude oil, which accounts 
for about 70 % of total world oil reserves.

«… Remarkable catalytic performance has 
been demonstrated, highlighting the po-
tential of these catalytic systems. Kun’s 
achievements also entitled him the 2018 
Chinese Government Award for Outstan-
ding Self-Financed Students Abroad,» 
according to the magazine Chemistry.

Guo got the prize October 2020.
The board of the Norwegian Chemical Society has awarded Kun Guo the 
prize for best doctorate in catalysis 2019. � Photo: Marius Vervik
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Geir Evensen won NPD’s IOR award 2020

PhD student of the year

The Norwegian Petroleum Directorate’s IOR 
award goes to production licenses, compani-
es, projects or individuals who are expected to 
create added value on the Norwegian Conti-
nental Shelf through innovative work for im-
proved recovery. This year’s prize was the 16th 
since the first award was handed out in 1998.

The winner of the IOR award 2020 was rese-
archer Geir Evensen from NORCE. The jury 
found that Evensen has made significant con-
tributions over a number of years toward the 
development of modeling methods based on 
the ensemble approach. This technology is 
used extensively among the oil and gas compa-
nies on the Norwegian Continental Shelf.

The research group in task 7 at The National 
IOR Centre of Norway works with field sca-
le evaluation and history matching. They have 
played an important part in the development of 
modelling methods based on the ensemble ap-
proach. The IOR Centre researchers have also 
been important collaborators in Evensen’s work.

«The method you have developed leads to a better 

basis for making decisions, and thereby improved 
value creation», Director General Ingrid Sølv-
berg in NPD said when she presented the award. 

PhD student at The National IOR Centre of Nor-
way, Dhruvit Berawala (picture), was honored 
with the award «PhD student of the year» at the 
SPE (Society of Petroleum Engineers) gala night. 
This is SPE Stavanger's prize for students with 
excellent academic performance at University of 
Stavanger. Berawala did his PhD project on the 
subject «Numerical Modeling of Gas Production 
and CO2 Injection in Tight Shale Reservoirs for 
Enhanced Gas Recovery». He defended his thesis 
October 2020 (see page 29).

«I am truly honored to receive this award from 
SPE Stavanger for recognizing all the hard work 
done over the past three years. A big credit goes 
to my supervisor Dr. Pål Andersen, The National 
IOR Centre of Norway and the Department of 
Energy and Petroleum Engineering, UiS for their 
immense support and guidance,» Berawala said 
after receiving the award.

Berawala is now working as Senior Reservoir En-
gineer in Equinor.

Geir Evensen is awarded NPD’s IOR Award. 
� Photo: Norwegian Petroleum Directorate

Photo: Private

31



Selected Papers

These are the task leaders’ selected papers for 2020.

TASK 1
"Core wettability 
reproduction: 
A new solvent 
cleaning and core 
restoration
strategy for chalk 
cores"
Ivan Pinerez, Tina 
Puntervold, Sku-
le Strand, Paul 
Hopkins, Panagio-
tis Aslanidis, Hae 
Sol Yang, Magnus 
Sundby Kinn

To improve oil recovery by the use of water-based 
methods relying on wettability alteration of the 
reservoir to more water-wet conditions, it is im-
portant to have a good understanding of the initi-
al reservoir wettability. If the reservoir initially is 
very water-wet, then the potential of improving oil 
recovery from the field by methods such as Smart 
Water flooding or low salinity waterflooding, is 
limited. In laboratory work, core cleaning and 
restoration methods are used to establish initial 
wettability, which should resemble the initial wet-
tability of the reservoir. Because of limited amo-
unts of representative core material, especially 
from reservoirs, cores may have to be reused in la-
boratory experiments. Being able to reproduce the 
initial wettability in multiple core restorations and 
laboratory tests is crucial for comparing results 
and producing reliable experimental data. In this 
paper, the amount of crude oil exposure during the 
restoration process in outcrop chalk and its effect 
on initial wettability has been investigated. The re-
sults from this work show that increased crude oil 
exposure is reducing the water wetness of the co-
res, and that reproduction of wettability was achi-
eved by limiting the crude oil amount to one pore 
volume after a mild core cleaning procedure. This 
work is a step closer to reproducing representative 
wettability in core plugs.
https://doi.org/10.1016/j.petrol.2020.107654

TASK 2
”Validation study of water weakening research 
from outcrop chalks performed on Eldfisk reser-
voir cores”
Emanuela I.Kallesten, Yosra Cherif, Merete V. 

Madland, Reidar 
I. Korsnes, Edvard 
Omdal, Pål Øste-
bø Andersen, Udo 
Zimmermann

The PhD work by 
Ema Kallesten re-
sulted in various in-
ternational peer-re-
viewed articles. A 
stand-out is surely 
the first thorough 
publication about 
tested samples from 
an actual reservoir 
at the NCS at Eldfisk. This is major landmark for 
industry and the academic context because it al-
lows for the first time to verify our decade-long re-
search on on-shore chalk. This will be followed by 
the first in-depth contribution on the composition 
of off-shore chalk from reservoirs and non-re-
servoirs (Kallesten et al. in press) and complete 
the efforts to structure chalk research within the 
field of EOR. The results are extremely impor-
tant for all researcher and interested parties re-
lated to rock-fluid interaction in porous media. 
(The article has been published in 2020 on-line.)
https://doi.org/10.1016/j.petrol.2020.108164

TASK 3
"Start-up and ces-
sation of steady 
shear and extensi-
onal flows: Exact 
analytical solutions 
for the affine linear 
Phan-Thien–Tan-
ner fluid model"
D. Shogin

This paper descri-
bes analytical re-
sults for a network 
model of polyme-
ric fluids called the 
Phan–Thien—Tanner model, named after Nhan 
Phan–Thien and Roger Tanner who proposed 
the new constitutive equation in the late 1970s. 
The steady-flow rheology of the fluid is derived 
and exact analytical solutions are obtained and 
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is presented in a more accessible form than found in 
the literature which makes for easier applications in 
experiments and numerical modelling. The analytical 
equations for transient behaviour is also derived for 
the start-up flow and halting of the flow. Both of the-
se regimes show strong memory effects which is not 
captured in the more standard generalized viscosity 
models. In addition to being an important results in 
its own right,t as there exist few analytical results for 
unsteady non-Newtonian flow, it is also highly useful 
for the numerical models being developed in the pore 
scale task.
https://doi.org/10.1063/5.0017326

TASK 4
"An environmental risk 
assessment framework 
for enhanced oil re-
covery solutions from 
offshore oil and gas in-
dustry"
Mehul Vora, Steinar 
Sanni, Roger Flage

Environmental risk as-
sessments are necess-
ary to understand the 
risk associated with 
enhanced oil recovery 
(EOR) solutions and to 
provide decision support for choosing the best techn-
ology and implementing risk-reducing measures. This 
study presents a review of potentially relevant en-
vironmental/ecological risk assessment (ERA) guide-
lines and, based on this review, proposes an initial 
suggestion of an ERA framework for understanding 
the environmental impacts from EOR solutions. We 
first shortlist the important elements necessary for 
conducting an ERA of EOR solutions from the selec-
ted guidelines. These elements are then used to build 
the suggested ERA framework for produced water 
discharges, drilling discharges and emissions to air 
from EOR solutions, which is the primary objective of 
the present study. Furthermore, the emphasis is pla-
ced on identifying the knowledge gaps that exist for 
conducting ERA of EOR processes. In order to link 
the framework with the current best environmental 
practices, a review of environmental policies applica-
ble to the marine environment around the European 
Union (EU) was conducted. Finally, some major chal-
lenges in the application of ERA methods for novel 
EOR technologies, i.e. uncertainties in the ERA due 
to lack of data and aggregation of risk from different 
environmental impacts, are discussed in detail. The 

frameworks suggested in this study should be possi-
ble to use by relevant stakeholders to assess environ-
mental risk from enhanced oil recovery solutions.
https://doi.org/10.1016/j.eiar.2020.106512

TASK 5
"Determination of pha-
se-partitioning tracer 
candidates in producti-
on waters from oilfields 
based on solid-phase 
microextraction follo-
wed by gas chromato-
graphy-tandem mass 
spectrometry"
Mario Silva, Tor Bjørn-
stad

We report the develop-
ment of an analytical 
method consisting of a 
sequential direct-immersion/headspace solid-phase 
microextraction followed by gas-phase chromatograp-
hy and tandem mass spectrometry for simultaneous 
analysis of 4-chlorobenzyl alcohol, 2,6-dichloroben-
zyl alcohol, 4-methoxybenzyl alcohol, 3,4-dimethoxy-
benzyl alcohol, pyridine, and 2,3-dimethylpyrazine in 
oilfield production waters. These compounds are un-
der evaluation for use as phase-partitioning tracers in 
oil reservoirs. To the best of our knowledge, this is the 
first time SPME has been applied to the analysis of 
these compounds in production waters, or any other 
type of matrix where the compounds targeted are the 
base for a technical application. Relevant extraction 
parameters, such as the adsorbent phase of the fiber, 
direct immersion or headspace, addition of salt, tem-
perature and time of extraction were investigated. The 
limits of quantification (LOQ), linearity, precision and 
accuracy of the method were evaluated. Analyses of 
the tracer compounds and recovery studies were also 
performed on production waters from 8 different oil-
fields of the Norwegian continental shelf. LOQs bet-
ween 0.080 and 0.35 µg L−1 were obtained. The re-
covery yields of the method were consistently higher 
than 85% and RSDs less than 13%. None of the tracer 
compounds was found in the real samples processed, 
which is consistent with one of the requirements for 
an artificial tracer in an oilfield: absence or constant 
and low background in the traced fluid. The perfor-
mance of the method developed, combined with its 
easiness to automate, introduce a new, accurate and 
cost-efficient technique to process the hundreds of 
samples required by an inter-well tracer test.
https://doi.org/10.1016/j.chroma.2020.461508
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TASK 6
"Evaluation 
of Multi-
component 
Adsorption 
Kinetics for 
CO2 En-
hanced Gas 
R e c o v e r y 
from Tight Shales"
Dhruvit Satishchandra Berawala, Pål Østebø 
Andersen
Only 3-10 % of gas from tight shale is recovered 
economically through natural depletion, demon-
strating a significant potential for enhanced shale 
gas recovery (ESGR). Experimental studies have 
demonstrated that shale kerogen/organic matter 
has higher affinity for CO2 than methane, CH4, 
which opens possibilities for carbon storage and 
new production strategies. This paper presents a 
new multicomponent adsorption isotherm which 
is coupled with a flow model for evaluation of 
injection-production scenarios. The isotherm is 
based on the assumption that different gas spe-
cies compete for adsorbing on a limited specific 
surface area. Rather than assuming a capacity of 
a fixed number of sites or moles this finite surface 
area is filled with species taking different amount 
of space per mole. The final form is a generalized 
multicomponent Langmuir isotherm. The isoth-
erm is first applied in static examples to calculate 
gas in place reserves, recovery factors and enhan-
ced gas recovery potential based on contributions 
from free gas and adsorbed gas components. The 
isotherm is further coupled with a dynamic flow 
model with application to CO2-CH4 substitution 
for CO2-ESGR, assuming only gas phase exists 
in the system. We study the feasibility and effe-
ctiveness of CO2 injection in huff-and-puff set-
tings. The injected CO2 displaces, but also mixes 
with the in situ CH4. Diffusion allows the CO2 to 
travel further into the matrix while keeping CH4 
accessible to the well. Surface substitution further 
reduces the CO2 content and increases the CH4 
content in the gas mixture that is produced to the 
well. A result of the isotherm is that adsorption of 
CO2 with resulting desorption of CH4 will lead to 
a reduction in total pressure if the CO2 content in 
the gas composition is increased. That is in itself 
an important drive mechanism since the pressure 
gradient driving fluid flow is maintained (pressu-
re buildup is avoided). This is because CO2 takes 
~24 times less space per mol than CH4.
https://doi.org/10.2118/195536-PA

TASK 7
"Natural fault and 
fracture network 
characterization 
for the southern 
Ekofisk field: A case 
study integrating 
seismic attribute 
analysis with ima-
ge log interpretati-
on" 
Quinten Boersma, 
Wiebke Athmer, 
Martin Haege, Ma-
rie Etchebesc, Jarle 
Haukås, Giovanni Bertottia

Production from the Ekofisk Chalk Field in the 
North Sea is believed to be significantly influ-
enced by the presence of a connected fault and 
fracture network. In the current study, we create 
a 3D seismic discontinuity cube which is repre-
sentative of this network within the southern part 
of the Ekofisk Field. This is done using a multis-
cale workflow which integrates seismic fault and 
fracture detection with borehole image log in-
terpretation from three horizontal well sections. 
The results show that faults and fractures are 
prevalent in the Ekofisk Formations. Within the 
study area, faults are mainly organised in three 
orientations: 1) WNW-ESE, 2) NNE-SSW and 3) 
NNW-SSE. Smaller E-W striking faults are also 
observed. The interpreted fractures show a simi-
lar pattern and are organized in four orientation 
groups: NW-SE, WNW-ESE, ENE-WSW and NE-
SW. The analysis of seismic discontinuity data 
(i.e. faults and fractures detectable on seismic) 
indicates that most small-scale discontinuities 
occur in proximity to large faults, and that the Lo-
wer Ekofisk Formation is characterized by more 
widespread – and a higher intensity of small-sca-
le seismic discontinuities. It is also demonstrated 
that along each studied well section, the extracted 
seismic discontinuities show a qualitative correla-
tion with the image log interpretation. This corre-
lation suggests that the 3D seismic discontinuity 
cube can serve as a proxy for the fault and fracture 
network in the southern part of the Ekofisk Chalk 
Field. Following from our key findings, we conclu-
de that the presented workflow and results could 
provide a starting point for future studies asses-
sing the impact of natural fractures in the Ekofisk 
– and other complex reservoirs.
https://doi.org/10.1016/j.jsg.2020.104197
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FOR 100 ÅR SIDEN, 27. MARS 1920

Et landslag av  

Unge venstre stiftet

Det holdtes lørdag og igaar et stevne i 

Kristiania til dannelse av landslag av 

Unge venstre. Foredrag blev holdt av 

docent Jadob Wrom Muller, dr. Lorange, 

præsident Castberg og sekretær Lieng. 

Der vedtogs love, og man paabegyndte 

behandlingen av utkast til program for 

laget. Man rak dog ikke længer end til at 

behandle 4 av de 11 foreslaaende poster. 

Paa møtet fremkom meget sterke angrep 

mot det gamle venstre og regjeringen.

FOR 75 ÅR SIDEN, 27. MARS 1945

Byen rundt
Det var en fryd å ta byrunden i morges. 

Det enestående mildværet fortsetter og 

morgensolen tryllet og gyllet det morgen 

våkne Stavanger med glitter og glim. på 

Fiskepiren lå skøytene nedsøkte med 

sild. Fisket ebber riktignok ut etter hvert 

no, men ennå er langt fra alt tatt opp fra 

låsene. Sildarbeiderne sto til livet i sild, 

og silderispet dekket hender, klær og 

ansikt som en sølglorie. Den velsignede 

silda. Den sprer glede og hygge i tusener 

av heimer og det strevsomme arbeidet og 

slitet med den, merkes nesten ikke når 

sinnet er lyst og vennlig og sola skinner 

som et eventyr fra Tusen og en natt. 

FOR 50 ÅR SIDEN, 27. MARS 1970

Flotte forhold
Den første del av påskehelgen har 

gitt fjellfarerne til dels utmerkede 

værforhold, og til tross for rekordstor 

utfart, er det ikke meldt om et eneste 

alvorlig uhell fra noen kant. Skjærtorsdag 

var været særlig godt, med en del vind 

og til dels store nedbørsmengder, men 

gårsdagen ble en dag man vil huske med 

glade, både til fjells og i lavlandet. Det var 

svær utfart til alle utfartsstedene, med 

nokså mye kjøring på de mest beferdede 

veier og med parkeringsproblemer 

mange steder. En del mindre uhell i form 

av kollisjoner og utforkjøringer skjedde 

i stortrafikken, men de fleste førte bare 

til materielle skader. I fjellet har alt gått 

bra til denne tid. Hjelpekorpsfolkene har 

hatt en rolig helg.

FOR 25 ÅR SIDEN, 27. MARS 1995

Mållaget Viiking
Viking-Odd 8-2. Snøen blåste inn på 

tvers, og Midjord-graset surklet tungt 

under fotball-knottene. Men Viking 

fortsetter med effektivt angrepsspill 

og helstøpt laginnsats. I går scoret de 

mørkeblå på hjørnespark, og frispark, og 

kontringer, på stadig nye kontringer.

Navnedagen

 y Rudi: 589 personer har Rudi som etternavn. 525 menn har 

Rudi som første eller eneste fornavn. Sju kvinner har Rudi som 

første eller eneste fornavn.

 y Rudolf: 305 menn har Rudolf som første eller eneste fornavn. 

11 personer har Rudolf som etternavn.

Her en usedvanlig godt sammensveiset guttegjeng. Beklageligvis har noen gått bort. «Når vi spilte klassekamp, stilte gjerne hele 

gjengen opp. Og til dere som kjente Gaute. Han sto ofte i mål og var en panter på streken», melder vår innsender fra Sandnes.

Bildet er fra skolekjøkkenet på Austrått i 1961. Foran fra venstre sitter Egil Høiland, Harald Taksdal, Hermund Følgesvold, Arnfinn 

Eriksen og John Lars Johnsen. Bak fra venstre står Gaute Rostrup, Gård Kyllingstad, John Asheim, Arthur Surdal, Ansgar Reve og lærer 

Kirsten Ellefsen.

Lagbildet

Hvor var Gud?

Oljeadsorpsjon i reservoaret

Kian Reme

 
DAGENS ORD: Min bror Rolf døde på denne 

dagen, for førti år siden.

Hvor var Gud for førti år siden? Det fan-

tes dem som hevdet at Gud straffet det nor-

ske folk for manglende tro, for manglende 

støtte til Israel. Det finnes ennå dem som 

tror at Gud er en mektig hersker over liv og 

død, som skalter og valter med menneske-

liv etter eget forgodtbefinnende. En slik 

Gud kan ikke jeg tro på.

For det hender at Gud taper kampen. 

Gud ble en gang en flyktning fra en herske-

syk konge som var ute etter barnets liv. Gud 

ble en gang tatt til fange, torturert og bru-

talt henrettet. Troens folk også i vår egen 

tid opplever forfølgelse, tortur og drap. De 

opplever at Gud taper.

Gud tapte 27. mars for førti år siden. Gud 

taper hver gang trafikken dreper, hver gang 

et barn i Moria-leiren dør. Gud tapte livet 

igjen sammen med Rolf og de ett hundre 

og toogtyve arbeidskameratene hans. Og 

Gud vant livet sammen med de åttini som 

klarte seg, som overlevde. Gud fortsetter 

å kjempe, fortsetter med sin innstendige 

bønn til oss om å ta opp kampen for livet. 

Vi skal ikke finne oss i at døden vinner. Et-

terlatte og overlevende står sammen om 

dette: La det aldri skje igjen.

En slik Gud tror jeg på.

DOKTORGRAD: Samuel Erzuah (34) har 

avlagt doktorgrad ved Universitetet i 

Stavanger om korleis olje bind seg til 

steinoverflata i oljereservoar.

Fukta i stein- og mineraloverflater 

i oljereservoara avhenger av såkal-

la adsorpsjon av polare oljekompo-

nentar. Adsorpsjon er ein prosess 

som skjer når ein gass eller væske 

blir bunden til overflata av eit fast 

stoff eller væske. Erzuah har studert 

fuktvilkåra i reservoaret og korleis 

dei blir påverka av interaksjonar mel-

lom råolje, vatn og stein.

Første fase av studiet var ekspe-

rimentelt. I neste fase vart resultata 

modellert. Under modelleringa vart 

mengde oljeadsorpsjon påvist, og òg 

adsorpsjonsmekanismane.

Dei eksperimentelle teknikkane 

som vart brukte var flotasjonstest, ol-

jeadsorpsjon med mikrovekt (Quartz 

Crystal Microbalance with Dissipati-

on, QCM-D) og kontaktvinkelmåling 

(Drop Shape Analyzer, DSA). Ekspe-

rimenta vart modellerte med Surfa-

ce Complexation Modelling (SCM).

Kunnskap om interaksjon mel-

lom olje, vatn og mineral er viktig 

for å kunna avgjera og etablera rikti-

ge overflateeigenskapar i laboratori-

et. Fukta i oljereservoara styrar både 

fluidfordelinga og strømmingsei-

genskapane. I olje- og gassindustri-

en kan SCM brukast til å optimalisera 

komposisjonen av injeksjonsvatnet 

som blir brukt i oljereservoara for 

dermed å auka oljeproduksjonen.

Forskinga vart finansiert av For-

skingsrådet og Det nasjonale IOR-

senteret sine ni industripartnarar.

 Kandidaten

 y Samuel Erzuah er 34 år og 

frå Kumasi i 

Ghana. Fag-

området hans 

er bore- og 

brønnteknikk 

og doktor-

gradsarbei-

det vart utført 

ved Det nasjo-

nale IOR- 

senteret. Erzuah forsvarte  

avhandlinga si i disputas den 

24. september og har no flytta 

heim til familie og ny jobb  

i Ghana.

Bilde?
Vi tar gladelig imot bilder av folk. 

Det kan være historiske bilder, 

ferske bilder, styrer og lag. Send 

inn til folk@aftenbla
det.no. 

Mariah Carey 50 år

JUBILANT: Mariah Carey 

ble født i 1970 i New York. 

Hun er en amerikansk 

popsangerinne, låtskri-

ver, skuespiller og forret-

ningskvinne. Hun hadde 

størst suksess i 1990-åre-

ne, men gjorde et come-

back i 2005. Hun er blant de mestselgen-

de kvinnelige artistene i verden. Med 19 

nummer 1-hits i USA, er hun den som har 

nest flest førsteplasser. Bare The Beatles 

har flere.
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Russetiden er en feiring av at man har 

brukt 13 år av livet sitt på å få seg en 

grunnleggende utdannelse, som er 

første steg på veien mot en karriere. 

Russetiden er det vi belønner våre 

elever med etter 13 år med hardt skole-

arbeid. Hvorfor skal da denne feiringen 

foregå et måneder før skoleslutt, altså 

før og mens elevene har eksamener?

Det er merkelig at en så storslått fei-

ring skal foregå før og mens de vik-

tigste eksamenene til en videregående 

elev pågår. Dette kan påvirke elevens 

karakterer og kan sørge for at eleven 

ikke får et så bra utgangspunkt som 

vedkommende potensielt kunne hatt. 

Det finnes svært få gode argumenter 

for hvorfor russetiden skal feires før 

eksamen i stedet for etter, og det er 

ikke mye som skal til for å endre når 

russetiden blir avholdt.

Om russetiden feires etter skoleslutt 

vil dette gå ut over elevens sommerferie. 

Dette kunne vært et bra argument om 

elevene veier sommerferien sin over den 

ene gangen de får være russ. Men selv 

har jeg erfart at elever er mer enn villig 

til å ofre litt av sommerferien for sin livs 

største feiring. Det er snakk om store 

konserter og arrangementer versus 

sommerjobb og Netflix.

FrP har lenge ment at russefeiring 

skal være etter eksamen, og på skole-

debatter og liknende arrangementer 

er dette noe partiet har snakket om 

lenge. Og selv om mange vil kalle det 

et luksusproblem, så overser mange 

det faktum at russetiden går ut over 

skolen eller omvendt. Hvis vi får skilt 

feiring fra skolearbeid vil norske 

elever både kunne prestere best mulig 

på vitnemålet i tillegg til å få en best 

mulig feiring.

Spesielt i disse tider der koronaviruset 

har plantet sine røtter i vår befolkning 

og gjort det svært vanskelig å i det hele 

tatt få til en russetid er det viktig å 

kjempe for utsettelse av russetiden. 

Hvis elevene våre, som altså er vår 

fremtid, skal få sin feiring kan det ikke 

bli nå, i og med at det er uforsvarlig med 

arrangementer på mer enn 10 personer, 

og det kan ikke bli etter sommerferien 

eller til neste år, da mange har begynt 

høyere utdanning, førstegangstjeneste 

eller kommet seg i jobb.

Slik situasjonen er nå, er den eneste 

løsningen å flytte datoen som russe-

tiden starter til etter siste eksamen. 

Kun da får elever ved kullet 2001 sin 

velfortjente feiring, og når denne rus-

setiden er flyttet til etter eksamen, så 

er det ingen grunn til at den ikke kan 

bli der for de kommende generasjo-

nene også. 

Russetid etter 

eksamen

DEBATT
MATHIAS HARSTAD 

GUNDERSEN

Organisatorisk Nestformann,

Stavanger FpU

Korona, ebola og zomb
Det er helt avgjørende at så mye data som mulig blir samlet inn og gjort tilgjengelig,

I Debatten på NRK tirsdag 17. mars 

argumenterte forsker Gunnhild Alvik 

Nyborg for full isolasjon fordi korona-

viruset sprer seg eksponentielt. Dette 

vakte sterke reaksjoner. Onsdag 18. 

mars gikk ledelsen ved Oslo universi-

tetssykehus ut og sa at «det er ingen-

ting per nå som tyder på at antall 

smittede øker eksponentielt i Norge». 

Torsdag 19. mars gikk flere fagfolk ut 

i VG med støtte til Nyborg. Hvem har 

rett? De rene tallene fra 

Folkehelseinstituttet (FHI) tyder ikke 

på at viruset er i en eksponentiell 

vekstfase. Men er det modellen eller 

tallene som ikke stemmer, og kan vi 

stole på at data fra FHI gir et realis-

tisk bilde av epidemien? 

Dødsraten for COVID-19 varierer 

veldig fra land til land. De siste ana-

lysene fra Wuhan, publisert i Nature 

Medicine (Wu et al, 2020a), viser at 

dødsraten mest sannsynlig ligger 

rundt 1.4 %.  Det første dødsfallet 

grunnet COVID-19 i Norge ble innrap-

portert 12. mars. Hvis den første per-

sonen i Norge som døde av COVID-19 

ble smittet 14 dager tidligere, og vi 

antar at dødsraten i Norge er på 0.1-1 

%, burde det på daværende tidspunkt 

ha vært minst 100-1000 smittede. 

Uten karantenetiltak kan enkeltper-

soner smitte alt fra nærmeste familie 

til mange tusen mennesker. Et godt 

eksempel er «Tilfelle 31» i Sør-Korea, 

som hadde kontakt med 1160 personer 

før det ble oppdaget at hun var 

smittet. Det vi alle lurer på, er om til-

takene vi gjør på mellommenneskelig 

nivå er fornuftige?  Eller bruker vi 

magefølelsen? Hva blir i så fall prisen? 

Dette er egentlig uhyre kompliserte 

spørsmål som er ekstremt vanskelig å 

svare på, og da kommer tvil og frykt. 

Én måte å hjelpe hjernen på er å for-

mulere problemet i matematiske 

modeller. 

Før vi går videre er det nyttig å 

besvare et relatert, men noe anner-

ledes spørsmål. Hvordan overbeviser 

man andre mennesker, i dette tilfellet 

om hva som er de beste tiltak mot 

spredningen av koronaviruset? Man 

skulle tro at den beste måten er å 

legge alle fakta på bordet, og så vil 

folk komme til samme konklusjon. Det 

er ikke slik folk tar beslutninger. 

Nyere forskning innenfor sosial psy-

kologi, viser at man som regel starter 

fra et (politisk) ståsted, og deretter 

bruker man sin mentale kapasitet til 

å finne fakta som understøtter eget, 

opprinnelige ståsted. Dette blir blant 

annet beskrevet i Ezra Kleins nye bok 

«Why we are polarized». 

Ingeniørstudenter på UiS lærer om 

Computational Engineering, model-

lering for beslutningsstøtte. Når man 

utvikler en matematisk modell, vil 

alle eventuelle partiske standpunkt 

være synlige. Dette er fordi en mate-

matisk modell formuleres ved å bruke 

presist matematisk språk. Hvilke 

effekter får drastiske tiltak på spred-

ningen av koronaviruset og økono-

mien?  Ved hjelp av matematiske 

modeller kan man studere ulike sce-

narioer og effekter, og modellene kan 

gi beslutningsstøtte til forvaltning og 

politikere. 

Høsten 2019 fikk studentene våre 

flere modelleringsprosjekter, deri-

blant to prosjekter som omhandlet 

spredning av smittsomme syk-

dommer. For å gjøre prosjektene 

interessante for studentene valgte vi 

først å se på hvordan man kunne 

modellere et zombieutbrudd. 

Læringsoppgaven gikk ut på å studere 

Fredrik Solvang fikk motbør etter sitt intervju med forsker Gunnhild Alvik Nyborg i Debatten forrige tirsdag. Hvordan kan vi egentlig s
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Sentralbanksjef Øystein Olsen har kuttet to ganger i det siste. Nå må bankene 

følge etter, mener innsenderen.  Foto: Ørn E. Borgen/NTB scanpix

Styringsrenten er nå historisk lav, 

dette bør komme forbrukerne til gode 

så fort som mulig. Her kan ikke ban-

kene bruke måneder på innføre rente-

endringen, dette bør skje i dag. 

Som forbrukere har vi mye mer makt 

enn vi kanskje er klar over. Vi er blant 

annet godt beskyttet gjennom lover, 

regler, tilsynsorganer og klageord-

ninger. Vi har flere vaktbikkjer som er 

der ene og alene for å passe på forbru-

kernes rettigheter. 

Bankene veldig glade i å følge rente-

hevinger fra Norges Bank når det 

gjelder lånerenter og nedgang når det 

gjelder sparing. Dette er ikke greit. 

Derfor er det altså viktig at man nå 

bruker sin forbrukermakt. Det skal 

sies at mange banker er med på dug-

naden ved å innføre avdragsfrihet, 

likevel forventer jeg at også renteend-

ringen kommer til forbrukernes gode.

Det trengs ikke mer enn et par timer 

hvert år på å gå gjennom låne- og spa-

rebetingelsene i banken din, samt 

avtalene du har med internett-, strøm- 

og telefonleverandør. Disse timene kan 

spare deg for tusenvis av kroner. Dette 

er penger som kan komme svært godt 

med, både for nyetablerte boligeiere, 

storhusholdninger, enslige og pensjo-

nister. Ingen sier vel nei til litt ekstra 

penger i kassen. 

Nå kan være et passende tidspunkt 

for å gå gjennom økonomien med 

friske øyne. Da kan man gå gjennom 

alle månedlige utgifter og sammen-

ligner dem med konkurrenten. «Ville 

jeg fått et bedre tilbud et annet sted», 

kan man spørre seg. Overraskende 

ofte er svaret ja. Bankene er tilbydere 

av tjenester på lik linje med teleope-

ratører og internettleverandører. Hvis 

telefonabonnementet er dyrere enn 

konkurrentens, lønner det seg å be om 

et minst like godt tilbud. Som oftest 

er tilbyderne villig til å strekke seg 

langt for å beholde deg som kunde. 

Det samme gjelder ofte bankene. Hvis 

man ikke blir hørt, bruker man sin 

makt ved å gå et annet sted.

Fremskrittspartiet er forbrukerens 

parti. Vi kjemper for en enklere og 

bedre hverdag for forbrukeren. 

Rammeverket for at forbrukeren skal 

bli hørt og ha mest mulig innflytelse 

ligger på plass, men det innebærer 

også at forbrukerne handler og tar i 

bruk makten de har.

Lavere renter til folk flest
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 zombier
ta som mulig blir samlet inn og gjort tilgjengelig, og at dataene er korrekte.

entlig stole på tallene om pandemien?  
Foto: Ole Kaland/NRK

hva som ville skje i Sokndal og Dirdal 

dersom én person fra hver plass hadde 

blitt smittet med et zombievirus etter 

å ha deltatt på en matematisk konfe-

ranse på Tahiti. Skjebnen til Sokndal 

og Dirdal var helt avhengig av hvor 

tidlig man oppdaget zombien og 

gjorde nødvendige (i dette tilfellet 

svært aggressive) tiltak. De samme 

modellene brukte vi deretter for å stu-

dere ebola-utbruddet i Vest-Afrika 

(2014-2016). Det er 

veldig mye enklere å 

modellere disse utbrud-

dene i ettertid når man 

har hele tidsforløpet og 

data for utbruddet. Og 

tilsvarende vanskelig 

når man står midt oppe 

i situasjonen. En veldig tidlig studie 

av korona-utbruddet i Kina, publisert 

i det anerkjente tidsskriftet The 

Lancet (Wu et al 2020b), brukte ikke 

de offisielle dataene fra myndighetene 

i Kina for å studere smitten. De brukte 

flytrafikkdata, antall passasjerer, når 

og hvor de reiste fra Wuhan. Disse 

dataene, sammen med når de første 

tilfellene ble oppdaget utenfor Kina, 

og en matematisk epidemiologisk 

modell gjorde at de kunne de estimere 

hvor raskt koronaviruset spredde seg.

Når man diskuterer matematisk 

modellering, er det viktig å huske på 

George Box sitt berømte sitat «All 

models are wrong, but some are 

useful». Modellen er nyttig dersom 

den forklarer observerte data. 

Modellen er en formulering av de 

mekanismene vi tror styrer feno-

menet, mens data forteller oss om vi 

er på villspor i forhold til virkelig-

heten. Det er derfor helt avgjørende at 

så mye data som mulig blir samlet inn 

og gjort tilgjengelig, og at dataene er 

korrekte. I tillegg må vi forstå dataene 

og de antagelser og for-

enklinger som er gjort i 

framskaffelsen av 

disse. De offisielle 

smittetallene må tolkes 

med en god modell som 

tar hensyn til usik-

kerhet i data, og er kon-

sistent med data som beskriver 

hvordan smitten kom til Norge. I 

Debatten tirsdag kveld ble en foren-

klet modell vurdert mot utilstrekke-

lige data. Modeller har da ingen prak-

tisk verdi, og man kan like gjerne 

bruke magefølelsen. 

Kilder: Joseph T. Wu, Kathy Leung, Mary 

Bushman, Nishant Kishore, Rene Niehus, 

“Estimating clinical severity of COVID-19 

from the transmission dynamics in Wuhan, 

China”, Nature Medicine, 29 Feb, 2020

Wu, Joseph T., Kathy Leung, and Gabriel M. 

Leung. «Nowcasting and forecasting the 

potential domestic and international spread of 

the 2019-nCoV outbreak originating in 

Wuhan, China: a modelling study.» The 

Lancet 395.10225 (2020): 689-69dd

Bruker vi 

magefø-

lelsen? Hva blir i 

så fall prisen?

Eigne oppvekstvilkår kan opplevast 

ulikt frå barn til barn, frå ungdom til 

ungdom. For nokre byr kvardagen 

heime på større utfordringar enn det 

som er vanleg. Det kan vera ulike 

grunnar til det; sjukdom, vald, rus og 

anna. For desse barna fungerer ofte  

barnehage- eller skuledagen som ein 

pause frå det som tynger. Nå er bar-

nehagar og skular stengt, og det som 

er vanskeleg er der heile tida. 

Heldigvis kan me i desse dagar retta 

ei stor takk til dei mange lærarane og 

tilsette i ulike hjelpetenester som har 

eit særskild blikk for desse barna sine 

behov nå. Barn og unge vert kontakta, 

får støtte og oppmuntring og får høve 

til å gje signal om korleis dei har det. 

Samtidig er det barn som ikkje er 

kjent med at det er lov «å seie i frå» 

eller korleis dei skal gjera det. 

Rogaland SV deler uroa for denne 

barnegruppa og oppmodar difor kom-

munane til å: 
 ■ Sikra ei styrka ordning for barn, 

unge og vaksne som vil melda frå om 

uverdige tilhøve. 

 ■ Sikra at informasjon retta til barn og 

unge er synleg på skulen og kommunen 

sine nettsider, ulike sosiale media, 

læringsplattformar, lokalavis og anna.

 ■ Sikra barn og unge enkle vegar inn 

til hjelpetenestene: E-postadresser, 

mobilnummer og liknande. 

 ■ Sikra sårbare barn høve til deltaking 

i ulike tilsynsordningar.  

Gje barn og unge  

ein «raud knapp»

DEBATT
INGRID FISKAA

Leiar i Rogaland  

Sosialistisk Venstreparti



Economy 2020

OPERATING COSTS 2020
     (All numbers in 1000)

Payroll expenses                            � 24 327

Procurement of R&D services          � 19 636

R&D services – in kind	               � 4 019

International R&D services – in kind     � 350

Other operating expenses	               � 2 296

Total operating expenses	              � 50 628

Operating profit	                               � 0

PROJECT COSTS

Personnel and indirect costs	
    UiS	                                         � 19 955
    User partners – in kind		      � 2 982

R&D services				     � 19 630

Equipment				        � 1 037

Other operating expenses                   � 246

Sum					        � 43 850

Operating profit 			      � 6778 
Salary               			      � 4728 
Other expenses  			     �  2050 

Comments 
•	 Total positive operating profit of MNOK 6.7 was 

transfer to 2021 budget; 
•	 of the profit of 6.7 MNOK, kNOK 4728 of the ope-

rating profit was allocated to man-power costs at 
UiS, but not spent due to project delay caused by 
Covid-19

•	 of the profit of 6.7 MNOK, 2.05 MNOK was alloca-
ted to operating cost for travels and conferences 
but not spent due to Covid-19
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Publications

Journal articles

Amar, Menad Nait; Ghriga, Mohammed Abdel-
fatah; Ouaer, Hocine; Ben Seghier, Mohamed el 
Amine; Pham, Binh Thai; Andersen, Pål Østebø.
Modeling Viscosity of CO2 at High Temperature 
and Pressure Conditions. Journal of Natural Gas 
Science and Engineering 2020 ;Volum 77.
UIS
 
Andersen, Pål Østebø.
Early- and Late-Time Analytical Solutions for Co-
current Spontaneous Imbibition and Generalized 
Scaling. SPE Journal 2020 s. -
UIS
 
Andersen, Pål Østebø; Ahmed, Sameer.
Simulation study of wettability alteration enhan-
ced oil recovery during co-current spontaneous 
imbibition. Journal of Petroleum Science and En-
gineering 2020 ;Volum 196. s. -
UIS
 
Andersen, Pål Østebø; Brattekås, Bergit; Zhou, 
Yingfang; Nadeau, Paul Henry; Nermoen, An-
ders; Yu, Zhixin; Fjelde, Ingebret; Oelkers, Eric H.
Carbon capture utilization and storage (CCUS) 
in tight gas and oil reservoirs. Journal of Natural 
Gas Science and Engineering 2020
NORCE UiB UIS
 
Andersen, Pål Østebø; Zhou, Yingfang.
Steady State Relative Permeability Experiments 
with Capillary End Effects: Analytical Solutions 
including Derivation of the Intercept Method. 
Journal of Petroleum Science and Engineering 
2020 ;Volum 192. s. -
UIS
 
Bemani, Amin; Baghban, Alireza; Mohammadi, 
Amir H.; Andersen, Pål Østebø.
Estimation of Adsorption Capacity of CO2, CH4, 
and their Binary Mixtures in Quidam Shale using 
LSSVM: Application in CO2 Enhanced Shale Gas 
Recovery and CO2 Storage. Journal of Natural 
Gas Science and Engineering 2020 ;Volum 76. s. -
UIS
 
Berawala, Dhruvit Satishchandra; Andersen, Pål 
Østebø.
Evaluation of multicomponent adsorption ki-
netics for carbon dioxide enhanced gas recovery 
from tight shales. SPE Reservoir Evaluation and 

Engineering 2020 ;Volum 23.(03) s. 1060-1076
UIS
 
Boersma, Quinten; Athmer, Wiebke; Haege, M.; 
Etchebes, Marie; Haukås, Jarle; Bertotti, Giovan-
ni.
Natural fault and fracture network characteriza-
tion for the southern Ekofisk field: A case study 
integrating seismic attribute analysis with image 
log interpretation. Journal of Structural Geology 
2020 ;Volum 141.

 
Eikrem, Kjersti Solberg; Nævdal, Geir; Jakobsen, 
Morten.
Iterative solution of the Lippmann-Schwinger 
equation in strongly scattering acoustic media 
by randomized construction of preconditioners. 
Geophysical Journal International 2020 ;Volum 
224.(3) s. 2121-2130
NORCE UiB UIS
 
Huang, Xingguo; Eikrem, Kjersti Solberg; Jakob-
sen, Morten; Nævdal, Geir.
Bayesian full waveform inversion in anisotropic 
elastic media using the iterated extended Kal-
man filter. Geophysics 2020 ;Volum 85.(4) s. 
C125-C139
NORCE UiB
 
Jakobsen, Morten; Huang, Xingguo; Wu, Ru-
Shan.
Homotopy analysis of the Lippmann-Schwinger 
equation for seismic wavefield modeling in stron-
gly scattering media. Geophysical Journal Inter-
national 2020
UiB
 
Jakobsen, Morten; Pšenčík, Ivan; Iversen, Einar; 
Ursin, Bjørn.
Transition operator approach to seismic full-wa-
veform inversion in arbitrary anisotropic elastic 
media. Communications in Computational Phy-
sics 2020 ;Volum 28.(1) s. 297-327
NTNU UiB
 
Jakobsen, Morten; Wu, Ru-Shan; Huang, 
Xingguo.
Convergent scattering series solution of the inho-
mogeneous Helmholtz equation using renormali-
zation group and homotopy continuation appro-
aches. Journal of Computational Physics 2020 
;Volum 409. UiB
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Jiao, Liang; Andersen, Pål Østebø; Zhou, Junping; 
Cai, Jianchao.
Applications of mercury intrusion capillary pressure 
for pore structures: A review. Capillarity 2020
UIS
 
Kallesten, Emanuela Iedidia; Andersen, Pål Østebø; 
Madland, Merete Vadla; Korsnes, Reidar Inge; Om-
dal, Edvard; Zimmermann, Udo.
Permeability evolution of shear failing chalk cores un-
der thermochemical influence. ACS Omega 2020 ;Vo-
lum 5. s. 9185-9195
UIS
 
Kallesten, Emanuela Iedidia; Cherif, Yosra; Madland, 
Merete Vadla; Korsnes, Reidar Inge; Omdal, Edvard; 
Andersen, Pål Østebø; Zimmermann, Udo.
Validation study of water weakening research from 
outcrop chalks performed on Eldfisk reservoir cores. 
Journal of Petroleum Science and Engineering 2020 
;Volum 198. s. -
UIS
 
Minde, Mona Wetrhus; Hiorth, Aksel.
Compaction and Fluid—Rock Interaction in Chalk 
Insight from Modelling and Data at Pore-, Core-, and 
Field-Scale. Geosciences 2020 ;Volum 10 (1).(6) s. -
UIS
 
Nygård, Jan Inge; Andersen, Pål Østebø.
Simulation of immiscible water-alternating-gas inje-
ction in a stratified reservoir : performance charac-
terization using a new dimensionless number. SPE 
Journal 2020 ;Volum 26. s. -
UIS
 
Piñerez Torrijos, Iván Darío; Puntervold, Tina; Strand, 
Skule; Hopkins, Paul Andrew; Aslanidis, Panagiotis; 
Yang, Hae Sol; Kinn, Magnus Sundby.
Core wettability reproduction: A new solvent cleaning 
and core restoration strategy for chalk cores. Journal 
of Petroleum Science and Engineering 2020 ;Volum 
195. s. -
UIS
 
Rasmussen, Atgeirr Flø; Sandve, Tor Harald; Bao, 
Kai; Lauser, Andreas; Hove, Joakim; Skaflestad, Bård; 
Klöfkorn, Robert; Blatt, Markus; Rustad, Alf Birger; 
Sævareid, Ove; Lie, Knut-Andreas; Thune, Andreas.
The Open Porous Media Flow Reservoir Simulator. 
Computers and Mathematics with Applications 2020 
;Volum 81. s. 159-185
NORCE SINTEF

 Sachdeva, Jaspreet Singh; Nermoen, Anders; Kor-
snes, Reidar Inge; Madland, Merete Vadla.
Effect of Initial Wettability on Rock Mechanics and 
Oil Recovery: Comparative Study on Outcrop Chalks. 
Transport in Porous Media 2020 ;Volum 133. s. 85-
117
NORCE UIS
 
Silva, Mario; Bjørnstad, Tor.
Determination of phase-partitioning tracer candi-
dates in production waters from oilfields based on 
solid-phase microextraction followed by gas chro-
matography-tandem mass spectrometry. Journal of 
Chromatography A 2020 ;Volum 1629. s. -
IFE UIS
 
Standnes, Dag Chun; Andersen, Pål Østebø; Papatza-
cos, Paul Georg; Skjæveland, Svein Magne.
Interpretation of 1-D Counter-Current Spontaneous 
Imbibition Processes Using Microscopic Diffusion 
Theory and a Modified Buckley – Leverett Approach. 
Energy & Fuels 2020 ;Volum 34. s. 5868-5883
UIS
 
Stavland, Arne; Åsen, Siv Marie; Mebratu, Amare; 
Gathier, Flavien.
Scaling of Mechanical Degradation of EOR-polymers: 
From Field-Scale Chokes to Capillary Tubes. SPE Pro-
duction & Operations 2020 s. 1-14
NORCE UIS
 
Xiang, Kui; Jakobsen, Morten; Eikrem, Kjersti Sol-
berg; Nævdal, Geir.
Homotopy method for seismic modeling in strongly 
scattering acoustic media with density variation. SEG 
technical program expanded abstracts 2020 s. 2689-
2693
NORCE UiB 

Conference contributions and 
scolarly presentations

Abolghasemi, Erfan; Andersen, Pål Østebø.
Influence of Adsorption Layer Thickness and Pore 
Geometry in Tight Compressible Shales Subject to 
Gas Production. I: SPE Asia Pacific Oil & Gas Confe-
rence and Exhibition 2020, 17-19 November, Virtual. 
Society of Petroleum Engineers 2020 ISBN 978-1-
61399-709-3.
UIS
 
Andersen, Pål Østebø.
Early- and Late-Time Analytical Solutions for Co-
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current Spontaneous Imbibition and Generalized 
Scaling. I: SPE Europec featured at 82nd EAGE 
Conference and Exhibition (20EURO). Society of 
Petroleum Engineers 2020 ISBN 9781613997123. 
UIS

 Andersen, Pål Østebø; Volkov, Vladislav.
Modelling the Impacts of Water Blocking During 
Gas Production from Compressible Shales. I: SPE 
Asia Pacific Oil & Gas Conference and Exhibition 
2020, 17-19 November, Virtual. Society of Petrole-
um Engineers 2020 ISBN 978-1-61399-709-3.
UIS
 
Berawala, Dhruvit Satishchandra; Andersen, Pål 
Østebø.
Fracture-Matrix Modelling of CO Enhanced Shale 
Gas Recovery in Compressible Shale. I: SPE Asia 
Pacific Oil & Gas Conference and Exhibition 2020, 
17-19 November, Virtual. Society of Petroleum 
Engineers 2020 ISBN 978-1-61399-709-3.
UIS
 
Bhakta, Tuhin; Tolstukhin, Evgeny; Pacheco, Car-
los; Luo, Xiaodong; Nævdal, Geir.
Decoupling of changes in pressure-saturation and 
porosity fields from time-lapse seismic data using 
an ensemble based method for a compacting chalk 
reservoir. I: SEG Technical Program Expanded 
Abstracts 2020. : SEG 2020 ISBN 0-7251-7173-1. s. 
3739-3743
NORCE
 
Chang, Yuqing; Nævdal, Geir; Lorentzen, Rolf 
Johan.
Optimizing Well Economic Limits Using Ensem-
ble-Based Optimization on Olympus Field. I: 
Proceedings of SPE Norway Subsurface Confe-
rence. Society of Petroleum Engineers 2020 ISBN 
978-1-61399-718-5.
NORCE

Ahmed, Nisar; Weibull, Wiktor Waldemar.
Estimation of Seismic Response by AVO Inversi-
on due to Changes in Oil-Saturation and Pressure 
during Production. European Association of Geos-
cientists and Engineers (EAGE) 2020; 2020-12-08 
- 2020-12-11
UIS
 
Bhakta, Tuhin; Tolstukhin, Evgeny; Pacheco, Car-
los; Luo, Xiaodong; Nævdal, Geir.
Decoupling of changes in pressure-saturation and 

porosity fields from time-lapse seismic data using 
an ensemble based method for a compacting chalk 
reservoir. SEG Annual Meeting 2020; 2020-10-11 - 
2020-10-16
NORCE UIS

Bhakta, Tuhin; Tolstukhin, Evgeny; Pacheco, Car-
los; Luo, Xiaodong; Nævdal, Geir.
Discrimination of changes in pressure-saturation 
and porosity fields from time-lapse seismic data 
using an ensemble-based method. Workshop on 
ensemble-based 4D seismic history matching; 
2020-10-14 - 2020-10-15
NORCE UIS
 
Chang, Yuqing; Nævdal, Geir; Lorentzen, Rolf 
Johan.
Optimizing Well Economic Limits Using Ensem-
ble-Based Optimization on Olympus Field. SPE 
Norway Subsurface Conference; 2020-11-02 - 
2020-11-03
NORCE
 
Eikrem, Kjersti Solberg.
Randomized construction of preconditioners for 
the Lippmann-Schwinger equation. Workshop on 
seismic modelling and imaging in complex media; 
2020-09-03 - 2020-09-03
NORCE
 
Guo, Ying.
Improved Oil Recovery Technology webinar. Im-
proved Oil Recovery Technology webinar, NOR-
WEP; 2020-11-19
UIS
 
Guo, Ying.
Joining Forces to Recover More. Presentasjon for 
NPF Stavanger; 2020-09-29 - 2020-09-29
UIS
 
Haukås, Jarle.
4D seismic history matching in DELFI. Workshop 
on ensemble-based 4D seismic history matching; 
2020-10-14 - 2020-10-15

 
Morosov, Andre Luis.
Decision making powered by well data: a proba-
bilistic approach. Bi-weekly IER/IEP Science! 
Lectures; 2020-11-13 - 2020-11-13
UIS
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Nævdal, Geir.
A crash course on Krylov subspace methods. 
Workshop on seismic modelling and imaging in 
complex media; 2020-09-03 - 2020-09-03
NORCE
 
Piñerez Torrijos, Iván Darío; Puntervold, Tina; 
Strand, Skule.
Reservoir wettability and its effect on water based 
recovery processes. The National IOR Centre of 
Norway-Delivery forum; 2020-06-26 - 2020-06-27
UIS
  
Strand, Skule; Puntervold, Tina.
Smart Water EOR potential on the NCS. VIII 
November Conference - Improved Oil Recovery 
Session; 2020-11-25 - 2020-11-25
UIS
 
Xiang, Kui; Jakobsen, Morten; Eikrem, Kjersti Sol-
berg; Nævdal, Geir.
Homotopy method for seismic modeling in strongly 
scattering acoustic media with density variation. 
The SEG Annual Meeting; 2020-10-12 - 2020-10-16
NORCE UiB UIS
 
Åsen, Siv Marie.
Polymer Rheology at Micro- and Darcy Scale. Deli-
very Forum Kick-Off; 2020-05-26 - 2020-05-27
UIS 
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