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                            	1. New Technologies for ProppantDetection and DownholeChemical
Delivery


2. iPROP - DetectableProppants CARBOTAG (2007) Non-radioactive
tagged proppant Upon flowback, can be identified with routine
chemical analysis Identifies which screen, well and/or completion
is flowing proppant CARBONRT (2010) Non-radioactive tagged proppant
Can be detected downhole using a standard neutron log Identifies
where proppant is located 3. What is CARBONRT ? CARBO proppant
tagged with non-radioactive tracer Tracer added and sintered
uniformly into every proppant grain Tracer does not degrade and can
be logged at any future date Does not affect physical properties of
proppant, and no MSDS change Unique tracer has high neutron capture
rate Can be detected with a standard neutron logging tool Indicates
frac height and which perfs have been stimulated/received proppant
4. How does CARBONRT work? Add sufficient quantity of tracer to
proppant grains The presence of this tracer in the proppant will
alter the logresponse of a standard neutron log A post frac log run
anytime after the frac can identify thelocation of proppant 5.
CARBONRT is Field-Proven Technology CARBONRT has been pumped and
tested globally: South Texas region Rocky Mountain region China
Russia South America West Africa Middle East Publications: SPE
146744 (Field Trials), SPE 149102 (Middle East), SPE 152169
(Rockies), SPE 152251 (Colombia), IPTC 14369 (China) 6. Well logged
with CNL 7. Well logged with PNLAccumulatedFormationGamma
RaySigmaCountsGatedGammaRayCounts 8. CARBONRT vs Conventional RA
Tracers Advantages Environmental/Safety/Regulatory non-radioactive
Flowback, disposal, etc. Green approach appeals to regulators and
public All proppant traced no segregation potential Tracer is
permanent no half life issues Uses standard logging company tools
9. Summary Advantages CARBONRT is a unique proppant that is tagged
with a non-radioactive tracer that can be detected downhole using
standardneutron logs. CARBONRT will determine frac height/proppant
location in vertical,horizontal and gravel pack applications.
CARBONRT is environmentally responsible and requires no
specialhandling or MSDS modifications. 10. CARBOScaleGuardPorous
Proppant for Chemical Delivery 11. CARBOScaleGuard - Proppant
Technology forDownhole Chemical Treatment CARBO possesses know-how
and IP in manufacturing porousceramic proppant to a specific pellet
porosity, e.g. 15% (US Patent7,036,591) Porous proppant can be
processed to incorporate chemical(e.g. scale inhibitor) into
porosity The chemically infused proppant is placed in the frac
withstandard proppant, permitting slow release of chemicalwith
production Provides long-term inhibition 12. Solution for Downhole
ScaleProblem: Production impairment due to the downhole
developmentof scale deposits, e.g CaCO3 Current Treatment
Technologies: Periodic Squeeze (i.e. chemical inhibitor pumped into
perfs ) Inhibitor added to frac fluid Particulate chemical carriers
added during frac Continuous treatment via stainless steel tubing
13. CARBOScaleGuardNew solution for chemical deliveryOffers
long-lived, effective scale inhibition CONFIDENTIAL 14.
CARBOScaleGuard Benefits Proven technology Long term protection as
compared to squeeze operations Protection of entire production
system Minimal conductivity impairment Features Controlled
protection over extended period Simple deployment in hydraulic
fracturing operations Available in range of proppant sizes and
types Compatible with all types of frac fluids 15. Field
Applications - Scale Inhibition Hydraulic fracturing Prudhoe Bay -
BP (SPE 39451) Valhall- Norwegian - BP (SPE 68300) Scott Reservoir,
Central North Sea - Hess (SPE 71655) Gravel pack 2 Heidrun Field -
Statoil (SPE 130788) 16. Valhall Field - North Sea ApplicationSPE
68300 17. Conductivity Considerations 18. CARBOScaleGuard for
Chemical Treating Bakken application CaCO3 Scaling tendency Results
in pump failures and subsequent downtime Usually occurs within the
first two years of production CARBOScaleGuard for Scale Inhibition
Addition of 1-2% of chemically charged porous proppant to standard
CARBO proppant Will provide long term inhibition 19. Solution for
Chemical TreatingPorous Proppant for downhole chemical treatment
Applications also possible with other types of chemicaltreatments
Corrosion inhibition Asphaultine, paraffin inhibition Biocides
Others
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