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EIGHT WAYS TO UNLOCK VALUE BY 
SIMULATING ROCK-FLUID INTERACTIONS

Every time you perform well operations – from drilling and completion to stimulation 
and workover - the reservoir section is exposed to fluid systems made up of numerous 
chemical components.  Each additive plays a role in making the operation go 
smoothly, but what is their collective impact going to be on ultimate well 
performance?  

In this brief guide, you will learn how simulating those rock-fluid interactions can 
bring valuable information to light that let’s you optimize fluid system design, 
minimize negative side-effects, and maximize your wells’ production performance.

Your reservoir doesn’t behave like an API-standard test.  Initial fluid design work is 
usually carried out by the vendor using simple tests on synthetic disks.  Stopping 
there is risky!  Simulations that use the correct rock, under downhole conditions, and 
expose it to the full suite of operational fluids will help you understand fluid 
performance, losses, and compatibility in much greater detail. That clarity will allow 
you to identify specific areas of concern that might otherwise have been missed, and 
then refine your fluid selections before deploying them in the field.
 

Whether a particular combination of drilling and completion fluids will be compatible 
with your reservoir isn’t a simple yes or no question.  Small changes in reservoir 
geology, downhole conditions, or operational fluid composition can each have a major 
impact on well productivity. Examining these factors proactively by performing 
simulations under reservoir conditions will help you to detect and avoid problems 
before they happen, assuring optimum well productivity and avoiding costly and 
unreliable remedial intervention.

1 SEE THE WHOLE PICTURE

2 GET SPECIFIC ABOUT FLUID COMPATIBILITY
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EIGHT WAYS TO UNLOCK VALUE BY 
SIMULATING ROCK-FLUID INTERACTIONS

While effects like scaling potential and emulsion-forming tendency can be evaluated 
using computer models and jar tests, rock-fluid interaction takes place on native 
mineral surfaces that can’t be replicated in simplified experiments. By simulating 
these interactions under the right conditions, using real rock, you can be sure that 
compatibility problems are not overlooked and respond proactively to mitigate any 
issues that are found.

Simply knowing that you have a problem doesn’t help you fix it; knowing what the 
problem is does.  For example, why do we observe a particular completion brine 
negatively impacting well productivity? Is it a compatibility issue, fines or sanding, 
emulsion formation, a fluid retention issue, or something else? Post-simulation 
interpretative techniques, such as 3D alteration modelling using CT scans and 
electron microscopy, help you to understand exactly what is happening. And, armed 
with this insight, you’ll know how to avoid or mitigate the problem.

Bacterial growth in the reservoir can lead to sour oil and gas production that is the 
cause of facility and handling issues, and negative economic impact.  It can also often 
mean there is significant biomass growing in the reservoir, impairing inflow.  
Carrying out simulations under realistic downhole conditions can help you diagnose 
complex interactions between rock, native fluids, and operational fluids that are 
promoting bacterial growth, giving you the chance to identify and mitigate problems 
before it’s too late to fix them.
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3 THE ROCK IS ACTUALLY IMPORTANT IN ROCK-FLUID INTERACTIONS

4 SPECIFIC INSIGHT IS THE KEY TO MAKING A DIFFERENCE

5 SMALL CREATURES, BIG PROBLEMS



Do you associate fluid compatibility and rock-fluid interaction with productivity impairment?  
That’s a great start, but fluid compatibility, injection rate, solids & oil removal, and different 
source water mixtures are some of the many factors that can also impact injection well 
performance. Achieving optimum injectivity requires more than just picking the right filter! 
Simulating the effects of these parameters using the correct rock, fluids, and well conditions 
will help you uncover injection well sensitivities and identify the most important aspects of 
water quality for your specific reservoir. This will let you make specific improvements to your 
water treatment design, optimizing injection well performance and longevity.

Fluid losses during well operations, water injection, and water breakthrough into producing 
wells can all initiate, or contribute to, fines migration or sand production.  This can have 
serious negative consequences for both inflow and wellbore integrity.  By simulating these 
interactions ahead of time, you will identify potential problems, determine whether they can 
be avoided, and, if not, be able to proactively select appropriate sand control measures. 

Experiments to identify effective techniques for optimizing sweep efficiency and enhancing 
secondary and tertiary recovery need to include the reservoir rock.  Performing simulations 
under reservoir conditions followed by post-simulation visualization (using CT and SEM 
imaging) allows you to properly evaluate IOR and EOR treatment options and qualify 
production chemicals such as relative permeability modifiers (RPM).  Identifying the most 
effective treatment will allow you to minimize the cost per barrel of recovery and increase 
your return on investment.

EIGHT WAYS TO UNLOCK VALUE BY 
SIMULATING ROCK-FLUID INTERACTIONS

At each step in your well’s life cycle, you will have multiple vendors offering you the “perfect solution” 
that meets your operational challenges.  As an independent, unbiased partner, we’re here to help you 
make the right choices.  By leveraging our experience, knowledge, and industry-leading experimental 
techniques to qualify your options and put them into context, you can reduce risk, optimize spend, 
improve production performance, and maximize hydrocarbon recovery.

We hope this brief introduction to the benefits of simulating rock-fluid interactions has given you 
some valuable insights, and we look forward to discussing how Premier Oilfield Group can be of 
service as you plan, execute, and evaluate future well operations.

A WORD ON INDEPENDENCE

Learn more at
POFG.com/solutions

Request more info at
Justin Green ::
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7 FLUID-ROCK COMPATIBILITY CAN IMPACT WELLBORE INTEGRITY

8 KEEP THE OIL MOVING - MOBILITY ISN’T JUST ABOUT THE FLUIDS

6 IT’S NOT ALL ABOUT PRODUCTION. INJECTOR WELLS SHOULD 
BE ABLE TO INJECT, TOO


