
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Case History 

Downhole Simulation Cell Enables 

Real-World Analysis of Drilling 

Fluid Performance 

Challenge 
Gather data on formation and fluid 
properties via real-world downhole 
simulations 
 
Solution 
Newpark’s specially designed 
Downhole Simulation Cell 
 
Results 
DSC capabilities surpass other 
methods 
 
Offers distinct advantages in 
simulating actual wellbore 
conditions while drilling 

Downhole Simulation Cell 

One challenge constantly facing operators is how to get their 
fingers on actual data that is representative of the conditions 
in the wellbore.  The Downhole Simulation Cell (DSC) is a one-
of-a-kind laboratory tool that allows its users to observe 
drilling fluid system performance in simulated real-world 
conditions. The unique DSC allows researchers to see, feel, 
and measure how reactive shales are affected as they are 
drilled under actual downhole conditions of pressure, 
stresses, and temperature. It also provides a basis for 
comparing the inhibitive characteristics of various drilling 
fluid formulations under test conditions.  Each step in the DSC 
investigative process is closely controlled so that test results 
provide guidance regarding fluid optimization for drilling 
specific intervals of specific wells.  First, a shale core of the 
actual interval of interest is recovered by the operator — 
usually from its reservoir coring program. The core is 
preserved using well-defined procedures and delivered to the 
Newpark Technology Center.   
 
At the Newpark Technology Center, the preserved core is 
loaded into the DSC and restored to in-situ conditions of 
pressure, stresses, and temperature. The DSC is capable of 
duplicating these conditions to a depth of about 20,000 ft 
(6,100 m).  The core is then drilled using a tiny microbit as the 
drilling fluid of interest is circulated through the drilling 
assembly and the core’s wellbore. The core is drilled at a 
selected borehole pressure, and fluid transfer into or out of 
the formation core – fluid invasion into the shale – is 
measured without exposure to the atmosphere or to any 
other fluid – thus avoiding an artifact of common test 
procedures. This allows researchers to observe the real-world 
cause and effect of this fluid upon shale strength and stability,  
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and to determine how fluid composition may be altered to optimize wellbore 
stability. 
 
 While numerous attempts to simulate drilling fluid effects on the wellbore have 
been made by other industry researchers, those investigations have been limited by 
laboratory equipment and techniques that lacked the capabilities of the DSC.  
Traditional testing such as hot roll dispersion, linear swelling, capillary suction time, 
and pressure penetration offer valuable, yet limited data, because test conditions 
are basic and often unrealistic, and typically use altered or laboratory-standard 
cuttings that bear little resemblance to specific formations of interest.  By using 
properly preserved field cores for testing, dependable results are achieved that 
ensure field relevance for successful drilling fluid application. 
 
DSC evaluation of product performance has resulted in the development of many 
proprietary products for Newpark. Products are continuously in development — all 
designed to deliver cost-effective solutions to specific drilling challenges in harsh 
downhole environments. 

 

After drilling with the fluid of interest, DSC cores provide visual evidence of fluid compatibility and 

subsequent alteration of the shale resulting from fluid transfer to or from the shale. Shown are three 

cores from a single formation that were drilled with three distinctly varying drilling fluid 

compositions. 


