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Study Objectives

O Establish average flow parameters (porosity/permeability/mob
from individual material properties measurements and defects
well.

O Investigate correlations between figbdoijmsty data
and cement logsised to establish Howperties of
well materials and well features using cement mapping tools.

0 Establish a method that uses thpréiperty model to analyze
the statistical uncertainties associated with individual well leak
to provide basis for risk calculation uncertainty.
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Background: Typical Well Cement Compos

Unhydrated
Phase Percent
3Ca@SiQ 50
2Ca@SiQ 30
3CaGAbLGs 5
4Ca@AbOzeFe0s 12
Hydrated
Phase Abbreviation Percent
CaStOA 4 C-SH 5070
Ca(Oh) CH 2025
3(3CadnbOxACaSQA 2HO) AFm 1015
ACa@Al,FeOs)A3HO AFt

Data from Nelson, 1990




Background: Cement Degradation Reactio

Ca(OH)2 dissociation }

Ca(OH)z Ca 20H

CO2 dissociation

CO+HO 2,COF #+WCQz 2HCQ )

Cement dissolution
CgOH)s) + 2H+ CQZFY C a,6)@ 2D

CaSi,OH A DB) + 2H C@ Y  C a,6)3SIQOH(s)

Ca(OHJs) + H+ HCQY C a,6)0 2tD

CaSiOH A ) + HE HCQY  C ay(§)3SIQOH(s) |

) . . ~
Calcium carbonate dissolution

CO+HO+CaCQ s ) 2% 2HC®

2H+CaCg s ) ,# C&OHO

May open up new
porosity

Precipitation of CaCO
blocks connected pores
and reduces permeability

Opens pores blocked by
CaCQprecipitation and
additional porositgated
bythe dissolution of cement
reaction products



Create Flow Property Maps from Cement N
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Data Collection

Logqging Tools

Isolation Scanner* cement evaluation service
Sonic Scanner* acoustic scanning platform
SCMT* slim cement mapping tool

Testing and Sampling Tools

CHDT* cased hole dynamics tester
MDT* modular formation dynamics tester
MSCT* mechanical sidewall coring tool




Well Logging and Sampling
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Well SamplingDT
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MDT Data
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MDT Analysis
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Field Photo
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Well SamplingSCT
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Figure 7: tpx-46-10-4005-xrd: Quartz is more abundant in formation side; an unassigned
peak at 8.3, possibly corresponds to jennite; the formation side has calcite whereas the
casing has very little; katoite is the dominant phase.




Well SamplingCHDT
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Pressure, psi
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Curve Fit Results

Fit Type: least squares fit

Coefficient values + one standard deviation
y0 =1824.7 + 0.497

A =-856.69 + 0.873

tau =138.71%0.345
Constant:

X0 =5224
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