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TOOL DESIGN REVIEW AND VERIFICATION 
Often operators and tool owners will request that we examine drilling and completion tool designs to verify their 
load ratings. This is accomplished by reviewing tool drawings and internal vendor calculations, performing 
independent calculations and finite element analyses (FEA), and obtaining hands-on dimensional checks. We can 
use these analysis methods to validate the tool’s published ratings or provide recommendations on how to optimize 
ratings to fit the equipment’s purpose.  

    

  

 

INDEPENDENT MANUAL CALCULATIONS 
We perform an independent load rating verification by conducting our own manual calculations to validate the 
manufacturer’s published tool ratings. This includes body tensile, torsional, and pressure-containing capacities as 
well as rotary-shouldered connection capacities. This will typically be done if an operator wants additional 
confirmation of the ratings since they will be applying loads close to the published limits, or if a tool owner needs to 
prove their design to a potential client before using their tool. We provide an engineering report outlining the 
calculation methodologies and the results, so that the client will have clear visibility into how the manual 
calculations were performed and any potential weak areas of the tool that can be focused on for optimization.   

FINITE ELEMENT ANALYSIS (FEA) 
When complex tool geometry makes manual calculations 
difficult, we use finite element analysis (FEA) to accurately 
understand the localized stress and strain states of the 
component under load. This allows us to identify the critical 
cross-sections of the tool and take into account stress 
concentrations that would be difficult to resolve with 
manual calculations. Tools with multiple stress 
concentrations that have been rated using manual 
calculations are often re-designed or assigned a lower 
rating based on the results of a properly conducted FEA 
study. 

Some example tools with complex geometry that we have 
evaluated are: 

 IBOPs (pictured to the right) 

 Cementing Heads 

 Diverter Subs 

 Reamer Bodies 

 Rotary Shoulder Connections (API and Proprietary) 

 Slip Systems 

 Specialty Subs / Tools 

Fatigue Modeling 
We can also use FEA to perform comparative fatigue analysis of a tool to determine if the end connections or the 
body is weaker in fatigue. With some specialty tools that have complex mid-body geometry, the fatigue life of the 
tool may be driven by harder-to-inspect areas which could lead to fatigue cracks being missed during inspections 
and leaving the tool vulnerable to fatigue failure.  

With our extensive experience in modeling complex geometries in drilling tools, we provide the expertise 
needed to give you confidence in the tool’s ratings.  
 

To learn more about our Tool Design Review & Verification Services, contact us at: 

 281-986-1300    tc.houston@bureauveritas.com 
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