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 Noble gases identify the 
mechanisms of fugitive 
gas contamination in 
drinking-water wells 
overlying the Marcellus 
and Barnett Shales

 … probably as a result 
of poor cementation
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What Properties Do We Need?

 Cement Objectives

 Industry Standard Practices

 Cement Sheath Stress

 Example Stress Simulations

 Flexible Systems

 Self Healing Systems



Cementing Objectives

 Provide zonal isolation

 Protect groundwater

 Support axial load

 Protect casing

 Isolate stimulation stages 

 Maintain Wellbore Integrity



Industry Standard - Isolation

Chapter 5: Cementing 
Practices and Factors 
Affecting Cement Success

 Hole Geometry

 Drilling Fluid Type

 Casing Hardware

 Close-tolerance and Other Flow 
Restriction Considerations

 Engineering Design

 Slurry Design and Testing

 Wellbore preparation and conditioning

 Cement Job Execution

 Post Cementing Operations



Concerns

Pressure and temperature changes during:

Drilling StimulationProduction



Stress Concepts: Casing - Cement
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Stress Concepts: Casing-Cement-Formation
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Casing
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Cement Stress Simulation

Compression Traction Microannulus
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Cement Stress Simulation

Compression Traction Microannulus
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Cement Stress Simulation

 Enter Well Operation 
Schedule

− Simulate Temperature



Cement Stress Simulation

 Enter Well Operation 
Schedule

− Simulate Temperature

− Simulate Stress



Cement Stress Simulation

 Enter Well Operation 
Schedule

− Simulate Temperature

− Simulate Stress

− Optimize Operation



Cement Stress Simulation

• Sensitize 
and 
optimize
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Example - Maximum Pressure Analysis
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failure occurs below 
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What if a cementing technology existed that…

 stops downhole isolation problems before 
they appear at surface?

 provides long-term well integrity during 
the productive life of the well…and 
beyond?

 offers enhanced protection and can be 
mixed and pumped as part of primary 
cementing operation?

 responds automatically to problems
when and where they arise?

What if cement could actually heal itself?



Enhancement - Active Set-Cement Technology:

− Prevents interruptions to 
production

− Facilitates compliance with 
regulatory requirements

− Protects the environment

− Eliminates cost of repairing 
or losing a producing well

− Easily incorporated into well 
construction programs 



Conclusion

 Industry Standards

 Simulate cement sheath stress

 Flexible and Self Healing Cement Systems
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