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Summary

Importance of production from carbonates
Basic challenges of carbonate reservoirs
Need for a multi-disciplinary approach
Stimulation methodologies

Developing carbonate stimulation technologies
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Carbonate Reservoirs are Unique

Three levels of porosity: The rock
maitrix, “vugs” and fractures

Heterogeneity at all scales

Most carbonate reservoirs have
mixed wettability

Reservoir description Is
challenging, especially permeabllity

Oil recovery factors can be
significantly lower than average
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Stimulating Carbonate Production

Carbonate acidizing first @' |
successfully used in 1895 “‘ =

Patented process in 1896

Corrosion problems limited =========
oroad application |

nhibited HCI patented In
1932

>6000 wells treated by 1935




The Dichotomy of Acid Stimulation

Simple acid stimulation
treatments often have
positive results

 Acid bull-heading, acid
washes and perforation
clean up treatments

* Production and recovery
not optimized

Proper technical designs
and solutions are
demanding

e Very complex reservoirs
and processes

Requires teamwork
across many disciplines

Greater production and
recovery




What Disciplines are Required ?

Reservoir  0€omechanics  p.oq.ction

Engineering Engineering

Petrophysics ) Geophysics

Successful

Carbonate

Production
Chemical >~

Engineering Completion

Engineering

Chemistry Stimulation

Geology




Heterogeneity at all scales
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Better Characterization - Better Production

Most carbonate reservoirs are
naturally fractured

Accurate characterization of
fractured reservoirs through
data integration:

* Cross-discipline measurements

 Geological models incorporating @&
fractures ,

e Dual permeability flow
simulation






