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Cementing in Oil & Gas

Portland Cement used in oil fields since 

1903

Readily available, economical, controllable 

density, strong and impermeable

Currently American Petroleum Institute 

(API) Class cements are used

– Class G & H



Need for Cementing

Casing Anchor (Axial Support)

Protect Casing from Corrosion 

Support wellbore walls

Protect Aquifer

Restrict fluid movement between formations

Prevent blowouts, shock during drilling

Isolate Casing Seat for Subsequent Drilling

Zonal Isolation – Critical for Safe Well 
Operation



State of the Art 

Cementing



Good Cementing in Oil and Gas?

Good Cementing Practices

– Uniform cement fill between casing 

& formation rock

– Tight seal between interfaces 

– Prevents micro annulus, leaks,gas

migration sustained casing 

pressure and vent flow

– Maintains strength through lifetime 

of well, minimum intervention

Potential Leaks & Gas Migration Through Cement 

Sheath



Cement Mixing Process

Cement strength, pumping, spreadability, density, curing and sensing can be modulated with proper 

additives 



Additives in Current Cementing Technology



Next Generation Cementing
2 3

Cement Properties Modification Using Innovative Materials Technologies 



New Challenges and Requirements

Less energy intensive cement production 

Low temperature cementing in deepsea and arctic exploration

Zonal isolation under high pressure and temperature

Smart cement for sensing and stimuli responsive behavior

Plugging and abandonment

Increasing durability in cement



Durable Cementing in Oil & Gas?
Strength alone not sufficient

Additives are only a partial solution

Cement Durability = Tight seal across all interfaces (rock-cement-casing)

Long term solutions require

– Enabling technologies to achieve good cementing & zonal isolation

– Smart cementing solutions for non-invasive long term monitoring of health 
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