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The approach to geological modelling is 
evolving.   The demand from our clients has 
shifted from holistic full-field models 
(“resource models”) to models where a specif-
ic objective is addressed (“decision models”). 
The latter models focus on the most key fac-
tors that have an impact on the decision to be 
made, and the key factors are determined by a 
cross disciplinary team.  
 
Decision models are required for all stages in 
the development chain from appraisal through 
development to production. They may under-
take advanced modelling techniques and 
workflows, but they most often turn out to be 
simpler, smaller and more transparent than 
resource models that are built using standard 
workflows and acknowledging “all” data 
available.  
 
When AGR is assigned a modelling study, 
often as part of a larger study, our team will 
engage with the client on some key questions 
before starting: What will the model be used 
for? Is there a specific decision(s) that the 
model will guide?  What are the key factors, 
e.g.: What level of resolution is required to 
make the decision? What is the most im-
portant uncertainty for the decision? Which 
heterogeneities to focus on?  How much detail 
do we need to conclude with confidence? How 
many scales need to be employed in the model 
and should it be upscaled? And of course, how 
does it fit with overall study objectives, sched-
ule and timeline, and what are the deliverables 
and deadlines.  
 
AGR has a track record of constructing deci-
sion models and the following is a brief sum-
mary of some recent ones: 
 
Decision in the DG0 phase:  AGR was en-
gaged by a Client to guide a “DG0” decision 
on an oil discovery located in a fairly flat cir-
cular structure in a fluvio-deltaic reservoir. A 
reservoir model was required in order to pro-
vide a reliable range of oil volumes and pro-
duction profiles, and to support further evalua-
tion of development concept including wells, 
facilities, flow assurance and tie-in possibili-
ties.  In the context of the overall study scope 
and level of decision to be made it was agreed 
that a coarse reservoir model would be suffi-
cient and that the geological model wouldn’t 
require a high degree of detail. Hence structur-
al, facies and property modelling was set up in 
an easily repeatable workflow for stochastic 
uncertainty analysis, see Figure 1. This result-
ed in a reliable and realistic range of volumes 
that were key in guiding the access decision. 

Decision in the appraisal stage: AGR was 
engaged by a Client to carry out a reservoir 
study on a recent discovery. The main objec-
tive was to give input to test planning and aid 
the decision whether or not to perform a pro-
duction test on the temporarily P&A’d discov-
ery well. A secondary objective was to 
achieve an outcome space and critical parame-
ters for further development of the discovery. 
 
Excellent reservoir sand was found in distribu-
tary channels in a marginal marine setting 
with tidal influence. One key question to be 
answered was if and how a possible test could 
reveal geological information such as geome-
try and properties of baffles/barriers in the 
reservoir. The team understood at an early 
stage that the key factors were reservoir heter-
ogeneities such as thickness, lengths and 
abundance of shaly layers and that it would be 
important to run sensitivities on kv/kh in sev-
eral geological scenarios. This enabled us to 
be more pragmatic on e.g the fault model and 
establishing a detailed geological concept for 
the facies model. 
 
A near wellbore sector model with reduced 
grid cell size was constructed for the produc-
tion test simulations. Detailed analysis from 
MDT pressure build-up gave information 
about lateral and vertical communication for 
each of the pressure tests. We plotted the pre-
cise depths of the sink probes and the observa-
tion probes which enabled linking communi-
cation to the geological facies from the core 
description log and the facies log used in the 
modelling. Such examples as in Figure 2 gave 
valuable information for sensitivities of 
Kv/Kh values per modelled facies in the de-
tailed sector model. It provided a reliable tool 
to predict the dynamic behaviour of a possible 
production test and demonstrate to what extent 
one could expect to see baffles and barriers in 
the reservoir. 
 
Decision in a CO2 storage feasibility project: 
AGR was engaged by a Client in a CO2 stor-
age feasibility study in the DG1 phase. Key 
questions to be addressed were related to the 
injectivity of CO2, plume migration, storage 
and leaking potential.  For the modelling it 
was agreed that it would be critical to con-
struct a reservoir model that could predict the 
pressure history and depletion in the area. A 
regional geological model was constructed to 
support this, combining data from a nearby 
detailed full field model with regional surfaces 
and sparse exploration well data. The main 
issue in this study was not the whole uncer-
tainty range but the upper margins of pressure 
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Figure 1. Facies and property modelling; from well logs to model as a basis for static and dynamic uncertainty analysis workflow, assisting a 
client in a field development study. 

Figure 2. Relating detailed information about verti-
cal and lateral communication from MDT pressure 
tests to facies. Note the exact depths of the 
sink/observation probes and the relation to scale in 
core plugs, core description and facies log used in 
modelling. 
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and temperature for an evaluation of the po-
tential and risks. The geological model needed 
to be coarse. The permeability on a regional 
scale, together with geometry and communi-
cation between layers and fault ramp zones 
were shown to be key uncertainty factors. The 
model was used for simulation sensitivities 
and guided the decision to proceed with the 
CO2 project through the DG1 decision gate. 
 
In all of these examples of recent geological 
modelling projects we have been conscious to 
focus on the main objective, the key factors, 
and to not complicate the workflows, model-
ling techniques and steps. This has also al-
lowed our clients to reproduce the models 
with tidy workflows. Our workflows were 
also prepared for uncertainty evaluations, 
either by stochastic methods or in a scenario-
based deterministic approach. And last but not 

least, the models were suited to answer the 
most important issues in order to guide the 
decision to be taken. 
 
Our view on trends in geological modelling  
With regards to modelling techniques they 
have in many ways been similar for decades. 
Most times we base our models on construct-
ing a grid which is designed to, and con-
strained by, the flow simulation needs. Quite 
often we experience that compromises of 
geological concepts and representing details at 
small scales have to be done.  
 
These kinds of compromises can be dealt with 
by applying the well established principles of 
multi-scale modelling. Further trends go in the 
direction of grid-independent ways of model-
ling, surface based or process based, where 
the geological surfaces and/or processes are 

“static” and the grid is custom for each simu-
lation purpose.  
 
While these concepts and ideas are exciting 
and mind-inspiring, the established methodol-
ogies should be adequate for most modelling 
projects as long as we are conscious of the 
objectives, the key factors and what decision 
the model is supposed to guide.  
 
We have described how the demand from our 
clients to some extent has shifted from holistic 
full-field models to decision models where a 
specific objective is addressed, what these 
decision models constitute as well as summa-
rised some examples of recent decision mod-
elling projects that AGR has undertaken. We 
have stated and argued that for these models 
we would rather simplify than overcomplicate 
the modelling techniques and workflows.  
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Separating solids during CT Clean Out & optimizing well production 

North Sea August - September 2017 Case study 
by G. Malinauskaite, FourPhase 

Challenge 
 
FourPhase was requested by a well service compa-
ny to assist in a coiled tubing (CT) well clean out 
operation which was to be performed offshore for 
a major North Sea Operator. Initial scope of the 
operation included solids separation from return 
flow during CT clean out of three wells. However, 
during the operation, the scope was expanded to 
also include post-clean out production test on two 
of the wells. The aim of the test production was to 
remove accumulated solids from the wellbore and 
to identify potential flow rates in correlation with 
sand lifting rates. This would provide data for 
optimizing well production and establishing opera-
tional boundaries.  
 
Operational considerations:  
- High rates of solids were expected from one of 
the wells scheduled for CT clean out after frack-
ing. High rates of returning proppants could poten-
tially result in high erosion.  
- Limited access to empirical data prior to produc-
tion testing operation.  
- Limited knowledge about the solids in wellbore – 
amount, size/composition of particles and ex-
pected solids rates while producing wells. 
 

Solution 
 
FourPhase 5K DualFlow unit was used in a CT 
operation allowing for safe removal of fracturing 
proppants and other types of solids. Minimal real 
estate due to deck load limitations and good sepa-
ration efficiency were critical, therefore 5K Dual-
Flow (2m X 2m X 3.2m) was mobilized. 
 
Result 
 
DualFlow has showed excellent separation effi-
ciency during CT clean out and flowback opera-
tions. The total amount of solids separated during 
post-fracking clean out and flowback operation 
from one of the wells was 23 044kg with the sepa-
ration efficiency of 96,5% during post-fracking 
clean out and 99,8% during flowback operation. 
During well CT clean out operations and test-
production, the overall combined separation effi-
ciency of the DualFlow unit was never below 
98,1%. 
 
Key operational outcomes:  
- No recorded HSE incidents.  
- No recorded equipment downtime.  
- 26 351kg of solids, including fracturing prop-
pants, removed. 

Giedre Malinauskaite 
      Marketing Manager 

Overview of DualFlow on the BOP deck. 
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