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Are we Doing a
Concrete Job?

ARemoving formation
ARemoving drill fluids
AReplacing with
Casing and Cementing
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Are we Doing a
Concrete job?

And are we doing that
for the life of the
Wellbore
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Casing Stresses

Temperature
Pressure (SPE 20453)
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Fig. 12—Expansion of 85%&-in. casing, temperature vs. pres-
sure,
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Property Flexible Cement System Thixotropic Cement System meentional Thermal Cement
Density (kg/m3) 1600 1780 b}l‘fg:]etllﬂ
Young's Modulus (MPa) 2090 5500 8500
Poisson’'s Ratio (-) 0.14 012 0.1
Compressive Strength (MPa) 9 288 48
Tensile Strength (MPa) 12 44 48
Thermal Conductivity (W/m*™C) 1 1.19 1
Specific Heat Capacity (J/kg* °C) 2100 2100 2100
Slurry solids volume fraction (%) 59 40 46
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O Bond, 1tensile and 1 compression
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How do we
optimize bond?

At low temperatures
Chemically modify Portland
At high temperature???

Expansion

Doesnodot change

chemistry
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Portland

Chemistry

Fixed
Change the chemistry
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Chemically Bonded
Phosphate Ceramics
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Ceramics

A Good mechanical properties
A Does not degrade over time
A Quick setting

A Incorporate organics (OBM)
A Covalent internal bond

A Quick transition times

A Bond to both pipe and
formation
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Mechanic Properties
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Bond Testing

Bond tests between 20° C and
315° C
Typically 31T 5 times higher then
Portland.
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