
Dear Members, and Friends of the LPS; 
 
On behalf of the LPS, I would like to wish you all a merry Christmas and a very happy New Year. 
 
This is my last message from my second stint as President, and it has been an honour and 
privilege to serve with my colleagues on the Executive Committee during the year.  At the AGM in 
November, we voted in a new Executive Committee for 2019 with many new faces on it. We are 
looking forward to 2019 being outstanding year under the leadership of our new President Dawn 
Houliston. We have a full and exciting technical programme planned for 2019, including 5 one 
day seminars, so the new committee will be kept very busy! 
 
The new Executive Committee for 2019 will be: 
President - Dawn Houliston 
Treasurer - Ian Draper 
Secretary - Barry Setterfield  
Vice President Technology - Rebecca Holyer 
Vice President Publications - Henry Mortley 
Vice President Arrangements - Ruza Gagnon 
Vice President Data Protection and Membership - Jusmell Graterol 
Vice President External Liaison - Kanad Kulkarni 
Vice President Sponsorship - Ross Kerr 
Past President - Mike Millar 
 
We are still looking for some additional volunteers to help the Executive Committee with tasks 
such as soliciting Newsletter articles, Social media (website, LinkedIn et al), soliciting ideas and 
speakers for evening meeting and one-day seminars. If you have some time to spare and/or a 
relevant skill, we would love to hear from you. 
 
Many thanks to all those who attended the "Resistivity Free Saturation" seminar on Thursday 
13th December.  And a special thank you to the presenters who provided us with a full and 
exciting agenda.  The seminar was followed by The President's Evening at the King's Head, which 
was kindly sponsored by Baker Hughes, ERCE, Gaia Earth Sciences and Schlumberger. 
 
Looking ahead to 2019, we have the return of the New Technology seminar on 10th January, this 
event is free to attend, just turn up at the Geological Society on the day.  The catering is being 
sponsored by Halliburton and PDS Group. 
 
Our first evening meeting of the new year is on 12th February and will cover "Statistical methods 
to enable practical on-site tomographic imaging of whole-core samples" by Alberto Mendoza from 
Imperial College. Our evening meetings will continue upstairs in the Council Room at the 
Geological Society.   
 
A revised membership form will be appearing on the website shortly and we would love to have 
you renew your membership and encourage any interested friends and colleagues to join us. 
 
 

Mike Millar  - LPS President 
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Aonghus O’Carroll, Smedvig Technologies Limited 
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To derive optimal production from an asset a fluid flow model must be based upon a 
realistic description of the subsurface. Modern 3D modelling methods generate large 
numerical models and these must be reduced in size to fit fluid flow simulators. The 
process of reduction is termed upscaling and can be affected in a wide variety of 
manners. Upscaling is the bridge from static description to dynamic characterization 
and as such must take into account both aspects. The choice of upscalers will 
determine how much detail from the static model is lost and should be influenced by 
the production process to be modelled in the flow simulation. 5treamline techniques 
employed at the geological model level can inform an engineer when this loss of 
resolution is significant. 

 
The economic analysis of a subsurface hydrocarbon accumulation is usually based 
on a fluid flow study that provides a forecast of production. Results of such a study 
include produced volumes and compositions, remaining hydrocarbon volume and 
fluid front positions. 
 
A critical contribution to this process is the input model (normally called the static 
model) which provides the array of controls to fluid flow (porosity, volume, NTG...). 
The traditional approach has been to populate a relatively low-resolution numerical 
fluid flow model using 2D parameter distributions such as net porosity maps and 
NTG maps. The generation of these maps, and indeed, their data storage capacity 
forces significant loss of detail. In addition petrophysical data at the well suffer 
enormous and frequently uncontrolled reduction. This process could be termed 2D 
upscale or scale change. All of these factors may result in the dependent fluid flow 
models being inaccurate and therefore providing unrealistic economic analysis 
inputs. 
 
More modern methods have been developed in order to construct a higher 
resolution description of a reservoir and its characteristics (static). Frequently these 
3D multi-layer models contain many millions of cells and display complex internal 
relationships that are specifically modelled to capture fluid flow performance. 
However, these models do not fully reproduce the subsurface heterogeneity that can 
occur at the centimeter level. 

Fluid flow simulators have grid sizes of the order of tens to hundreds of thousands 
of blocks. A significant challenge to the work process is how to carry a high-
resolution petrophysical pattern from the static description through to these model 
dimensions and retain as much of the fabric and control mechanism as possible. 
This is the infamous 'black art of upscaling'. 
Upscaling is the process of assigning coarse simulation grid properties from the 
knowledge of fine resolution geological properties. An upscaled coarse grid value 
represents the effective property of the corresponding heterogeneous volume. 
Simple methods (arithmetic average, summation etc.) apply for additive properties 
such as porosity or saturation. More complex methods (flux based) are available to 
better capture the influence of fine scale heterogeneity on flow and coarse grid 
permeability. 
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Permeability is frequently considered the most difficult reservoir characteristic to 
upscale as extreme values can have a disproportionate influence. Other upscaling 
demands concern pore volume preservation, the retention of geological features and 
the maintenance of connectivity. In many cases, geological distributions provided to 
a flow simulator would generate different predictions when different upscaling 
methods are applied. 

The objective of upscaling is to provide a realistic basis for the flow simulator to 
generate predictive outputs. The products of upscaling are affected by the 
dimensions and orientations of the input and output 3D grids. The very process of 
upscaling causes a loss of detail and it is important to investigate when this 
becomes excessive. This threshold is derived from many factors including the fabric 
of the original distribution, the order of reduction, the misalignment of static 3D 
grid and the target simulation grid. A key element is reference to the displacement 
process to be modelled. 
 

Fluid flow may be modelled in a flow simulator using either black oil or 
compositional methods. Many upscalers address only single-phase flow and 
produce an upscaled permeability. However, multiphase flow depends strongly 
upon relative permeabilities. There are techniques - pseudo relative permeabilities - 
which address this issue, but they tend to be process dependent and difficult to 
use. Work is under way in the industry to improve methods for multiphase 
upscaling.  
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Figure 1: Streamlines through a 3D permeability field. The trajectories are directly influenced 
by the grid dimensions and orientations, displacement controls and the upscaled permeability 

distribution. The effect of upscaling can be investigated by comparing streamline runs. 
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The degree of upscaling data loss that i5 acceptable depends to some extent on the 
production process. For an unstable process such as gas injection, small, highly 
permeable layers may result in early breakthrough and have a large effect on the 
production profile. It is therefore important that such detail is not lost in the 
upscaling process. For a gravity stable waterflood or the depletion of a gas reservoir, 
the fine geological detail may be of much less consequence and a coarser upscaling 
would be acceptable. The streamline method of simulating fluid flow can be of 
assistance here. This method of fast flow simulation can provide an indication of the 
predicted fluid flow for different degrees and methods of upscaling. 
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Figures 2 & 3: Upscaling bridges the change from a geomodel to a fluid flow simulation model. 
The selected upscaler should be verified as to pore volume convergence, attribute coherence 

and connectivity. 
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The inappropriate or careless application of upscaling can negate all preceding 
modelling work as a complex geological fabric can be smoothed beyond recognition 
such that a fluid flow response no longer relates to the subsurface architecture and 
heterogeneity. The result of this is that severe and inappropriate modifications to 
the fluid flow model may be required in order to force these models to match known 
reservoir performance. Quick dynamic analysis (streamlines) of fine and coarse grid 
models can assist in tuning upscaling parameters such that the potential for errors 
is reduced. 
As fluid flow simulators increase their capacity to handle finer models it has been 
posited that upscaling will go away as a problem. Today's static models do not build 
true subsurface models and as flew simulator capacities increase the contributing 
static models will also expand in size. It is important to assess whether upscaling 
causes a significant loss of resolution from a geological model to a flow model. This 
assessment should be made with regard to the flow simulation methods to be 
employed. Streamline related analysis of static models can provide considerable aid 
in determining appropriate upscaling methods. 
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SPWLA Membership 

SPWLA has played a major global role in strengthening petrophysical 
education and strives to increase the awareness of the role petrophysics 
has in the oil and gas industry and the scientific community.  
 
The LPS is a chapter of SPWLA and we encourage you all to become 
members of our parent organisation and join the "Home" for Formation 
Evaluation and Petrophysics. 
 
Remember that professional and student membership has many benefits 
including; 
· The Petrophysics Journal  
· The new  SPWLA Newsletter magazine 
· Access to online literature resource 
· Discounted registration for two "Topical Conferences" each year 
· Access to monthly Webinars 
· Access to and use of training facilities located in Houston 
· Discounted registration for the Annual Symposium and its associated 

short courses 
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The LPS wish to extend our sincere appreciation to the   
generous companies who continue to be our Sponsors. 

 

 

Sponsor Corporate links (in alphabetical order) are: 
· Baker Hughes      www.bhge.com  
· BP       www.bp.com 

· ERCE       www.erce.energy/ 
· Gaia Earth Sciences    www.gaia-earth.co.uk 
· Nexen       www.nexencnoocltd.com 

· One & Zero Data Services  www.oneandzero.co.uk 

· Petromac      www.petromac.co.nz 

· Schlumberger     www.slb.com 
· Shell       www.shell.com 
· Tullow Oil PLC     www.tullowoil.com 
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