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O7\24=10]\ I (0Chemically inert tracer technology used
Technology to identify proppant downhole

FRACTUREVISIC winterpretation and evaluation of NRT
technology provides multiple
deliverables and technology integration

Production. Enhanced. 3 CARBO

Services



Problem: Where Did MiroppantGo?

ATraditionaI methods used:

I Radioactive tracer (measumoppant
I Safety and toxicity issues
I lllegal in some countries and states

I Microseismidinfer whereproppantis)
I Measurement of rock failure
I Large errors
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Solution

AERACTUREVISION

I Nonradioactive tagged/traced
proppant(CARBONRT technology) tha
can be detected downhole using a
standard pulsed neutron log

I Measures propped fracture height

I ldentifies propped stage intervals and
perforations in vertical and horizontal
wells

I Measures near wellbore connectivity
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How Is CARBONRToppantMade?

CARBONRT is made like an

other CARBO ceramic proppa

ATracer is added during the grind
process ofproppantproduction

Alntegral part of theproppantmatrix

ANot a coating or fluid additive
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How does CARBONRT Technology Work?

ATracer absorbs neutrons at very high ra

AEmits small amount of Gamma rays
compared to formation

AAlters response of neutron log to locate &
proppant
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What is the Process in the Field?

Pulsed neutron log — et
is run before " | 8 | womason stimulation
stimulation in sigma Well is stimulated 1:250 e | I e
mode or spectral 11550] &)
mode ;
[ ‘ .. ’ After stimulation
11575 ™ neutron Log
§1eoo
Before and after logs -
Pulged neutron log are compared to locate E
is run after tracer, measure T "
stimulation in sigma propped fracture -
mode or Spectra| height and stimulated :
mode intervals 11650
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Advantages of Using CARBONRT Technology

AMeasuring Proppant U CARBONRT is not a fluid additive or ¢
coating. It is an integral part of the
ALongevity and Repeatability grain matrix.

RELATIONSHIPS OF VARIOUS FRACTURE LENGTHS

AHigh Resolution

AEnvironmentalIy Inert Effective
Hydraulic

Propped

AField Proven Technology
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Advantages of Using CARBONRT

AMeasuring Proppant
ALongevity and Repeatability
AHigh Resolution
AEnvironmentalIy Inert

AField Proven Technology

‘echnology

CARBONRT (Logged

week after stimulation) |||

]

CARBONRT (Logged
year after stimulation)

=
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Advantages of Using CARBONRT Technology

AMeasuring Proppant

ALongevity and Repeatability

AHigh Resolution

AEnvironmentalIy Inert

Microseismiaesolution 25¢ 5001t
CARBONRT Tech Resolutiehftl

AField Proven Technology
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Advantages of Using CARBONRT Technology

AMeasuring Proppant U Uses CARBONRT, an inedppant

ALongevity and Repeatability U There are no special handling requirements

- : U Can be handled like any othproppant
Angh Resolution y othpropp

AEnvironmentaIIy Inert

AField Proven Technology
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Advantages of Using CARBONRT Technology

AMeasuring Proppant

ALongevity and Repeatability
AHigh Resolution

AEnvironmentaIIy Inert

AField Proven TechnolOgY, ademic achievements: SPE 146744 (Field Trials), SPE 149102 (Middle East), SPE 151
Results), SPE 152169 (Rockies), SPE 152251 (Colombia), IPTC 14369 (China), IPTC
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Two Different Products

ACARBONRT ACARBONRT ULTRA
I 100% Ceramiproppant I Ceramic mixed with sand
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