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We are proud to acknowledge the people that enabled our
continued success since 1989 you, our clients. Thank you!
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Enhanced Oil Recovery
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Geological Services

Conventional and Unconventional Core Analysis
Porosity,Klinkenbergpermeabilities and fluid saturations at reservoir stress for
drilled sidewall, plug and full diameter core samples.

NANO GAS MEASUREMENT:eftesttive, automated, reatime (24-48 hr)
measurements to identify "sweet zones" usi@gick5 Sa 2 NLJi A 2 y u !
our industrychanging innovation. We developed procedures to measure
desorption isotherms without the lost gas. We can also perform shale analysis
without crushing the rock.

Special Core Analysis and Fluid Optimization

DSA (drop shape analysis) Wettability and Spontaneous Imbibition
measurements are used to optimized drilling, completion and stimulation
fluids. Steady State Relative Permeability with live fluids at reservoir condition
using helical G$canning for irsitu saturation measurements. Capillary
pressure, rocKluid compatibility, electrical resistivity measurements, acoustic
velocities, dynamic rock mechanics, and other specialized services.

PVT Laboratory Serviced.ive Fluids PreparatiogEmission Testing

Our stateof-the-art PVT Laboratory is available to perform black oil, volatile
oil, retrograde condensate and gas studies. We also provide a shrinkage test
identify battery tank emissiond.ive fluids are prepared for Relative
Permeability and EOR floods.

Enhanced Oil Recovery

Laboratory evaluation capabilities for all forms of EOR. Reservoir fluid
recombination allows for proper determination of MMP and the incremental
recovery associated with chemical EOR, gas EOR and thermal EOR. Extensi
experience in and technical capabilities to do custom laboratory studies.

Geological Services

Core description, photography, thgection preparation, petrography;nay
diffraction mineral and clays identification, scanning electron microscopy w/
energy dispersive spectroscopy, reservoir rock petrology, diagenesis & other
geological services.



Routine (RCA) and Unconventional Core Analysis

Research grade, automated equipment is available for routine core
properties measurements (porosity, air permeability, grain density and
fluid saturations). Plugs and Full Diameter analysis available.

Numerous cleaning, drying and sample handling procedures are available

Restored State Desorption Isotherms without lost gas. Shale analysis
without crushing the rock. Extensive wettability and desorption
experience is used to identify the sweet zones and to optimize the frack
fluids and the proppants. Mechanical rock properties measurements are
also available.

SCAL, Inc.

since 1989

SPECIAL CORE ANALYSIS LABORATORIES, INC.




Shale Fractions/ & Associated Testing N
1. Desorption Isotherms (i)

Matrix Permeability (i)

Micro fracture Porosity and Permeability (i)

Bulk Density (i)

Plug Diffusion Parameter (i)

Brinell Hardness (i)

Extended Desorbed Gas Analysis (Includes: Helium, Oxygen, Nitrogen,
Carbon Dioxide, and Hydrocarbon Components Through C8+)

8. Wettability by Drop Shape Analysis

9. Fluid Optimization by Drop Shape Analysis

10. Dynamic Rock Mechanics (Shear and Compressional Velocities)

11. Static Rock Mechanics (Triaxial Testing)

12. Vitrinite Reflectance

| 13. Thin Section Preparation and Description

14. Proppant Testing and Optimization

15. Fracture Permeability Studies

16. Isotope Analysis /

Noogkwd

17. Residual Gas (i)

18. Crushed Rock Analysis (GRI Optimized) (i)
19. Crushed Diffusion Parameter (i)

20. Adsorption Isotherms (CH4 and He)

21. SEMiEDS

22. Mercury Injection Capillary Pressure

CRUSHED /23. TOC and Rock Evaluation (i) \
24. XRD
25. Capillary Suction Time
26. Acid Solubility
27. Roller Oven
28. Wettability by Drop Shape Analysis

k29. Fluid Optimization by Drop Shape Analysis/

() 7 included in our standard analysis
package (1,2,3,4,5,6,17,18,19 and 23)
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POWDER



Cuttings Analysis
T - e D, Porosity Measurements
performed without removing

clay bound water and without
altering the organic content

Permeability Calculation based
on detailed pore size
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Shale Swelling and Fluid Optimization
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Acoustic Anisotropy and Dynamic Rock Mechanics
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Drop Shape Analysis

Contact Angle
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|Spontaneous Imbibition|
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Measures:

-Interfacial Tension
-Contact Angle
-Spontaneoudmbibition

Over 120 images captured in the firs
five seconds

Use the measured contact angle anc
spontaneousimbibition to calculate
the Wettability Index for oil and
water

We use DSA to optimize fluids for:
-Drilling (well bore stability
problems)

-Completion

-Stimulation (surfactant
optimization)

-Water Flooding (low salinity
flooding)

-EOR



Dual Drop Wettability Measurement
by Contact Angle and The Spontaneous
Imbibition
Presented at WTGS 2015
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Steady-State Relative Permeabillity

Reservoir Conditions and Live Fluids
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- Computed Tomography

(CT) is used to calculate-in
situ saturations at reservoir
conditions and to visualize
the fluid distribution within

8 the core.

Other applications for CT
scanning include:

ACT images of full core,
drilled plugs, and rotary
sidewall plugs

Asample screening for EOR,
SCAL, and Rock Mechanics
testing

Aworks in concert with
Rock Mechanics testing to
visualize possible
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Pressure Core and Desorption Isotherms

SCAL, Ingc;,gsq Full Diameter and pressure RSW can be measured at the well site.

SPECIAL CORE ANALYSIS LABORATORIES, INC.




PVT Laboratory Services
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Complete PVT Packages for any
reservoir type:

ABlack Oil Study

Avolatile Oil Study

ACondensate Study

Individual Services, including
those for sales (Vapor pressure,
BTU etc.) or environmental
reporting (gas volumes
measurement for the separator
oil and water):

ASurface Fluid Sampling
AFluid Recombination
AFlash Shrinkage Testing
ACompositional Analysis
AReid Vapor Pressure
AAPI Gravity

ACrude Oil Distillation
ADensity and Viscosity



Enhanced Oll
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Live OIil EOR Flooding (ASP, solvent, foam, CO )
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