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Cook Inlet Energy
Regain Permeability

OBJECTIVE
Results presented in this report reflect testing performed to assess compatibility between
formation core and several water-based fluids. Formation core material from the subject well
was received for use in this study. Reports containing petrological and geomechanical data
will follow under separate cover.

Regain oil permeability presented herein is the comparison of effective permeability to oil at
irreducible water saturation (KoSwi) prior to and after wellbore injected fluids. Laboratory
testing was performed at 195°F.

RESULTS
Previously drilled and cleaned samples, as well as newly drilled core samples, were provided
for this study. The newly drilled samples were batch extracted of hydrocarbons and residual
salts with a low boiling temperature solvent. The previously drilled samples were obtained with
fresh water and, as this was a study of clay reaction, were eliminated from selection. Basic
properties of all core samples are presented on page 2.

Based on permeability and sample condition, two samples from 14492.30 feet were halved to
provide a matched pair. Dry nitrogen permeability was NOT re-measured on the halved
samples.

SUMMARY OF REGAIN OIL PERMEABILITY

Sample
ID

Depth,
feet

Permeability, md
Regain,
percent

Fluid System
to N2

KoSwi

Initial Final

2A-1

14492.30

4.93
1.94 1.51 78 3% KCl + 1 gpt ClayMaster-5C

2A-2 2.45 1.93 79 SpectraStar 4000, broken/filtered

2B-1
4.81

1.77 1.90 107 3% KCl

2B-2 1.75 1.74 100 3% KCl = 1 gpt ClayMaster-10

Regain oil permeability after 3% KCl + 1 gpt ClayMaster-5C (CM-5C) and the broken/filtered
SpectraStar 4000 was 78-79% of the original KoSwi. Regain oil permeability after 3% KCl
only exceeded 100% of the original KoSwi, suggesting that CM-5C was potentially decreasing
the regain. A test using CM-10, the replacement for CM-5C, indicated no damage from the
inclusion of the product in a 3% KCl solution.

The SpectraStar 4000 and synthetic formation brine formulations are below.

SpectraStar 4000
Based in 3% KCl

Loading
Synthetic Brine

Component gm/liter

GW3LDF 10 gpt NaCl 13.4

BF-8L 2 gpt CaCl2*2H2O 17.6

FloBack 30 1 gpt MgCl2*6H2O 0.284

ClayMaster-5C 1 gpt Na2SO4 0.998

XLW-24 2.5 gpt KCl 0.172

Enzyme G 1 gpt

CRB 3 gpt
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T-14-12-1209SCA; 13 January 2015
Pressure Pumping Technology Center

PROCEDURES
Sample Preparation
Previously extracted 1.0” diameter core plugs and 2/3 slabbed sections from the subject well
were provided for use in this study. From the slabbed sections, using Isopar-L as the bit
coolant and lubricanat, 1.0” diameter core plugs were drilled. The newly drilled samples were
extracted as a batch using a low boiling point solvent. All samples were dried to stable
weights in a low temperature (150°F) convection oven.

Basic properties of permeability and porosity were determined. Clean and dry permeability to
dry nitrogen gas was determined under minimal confining stress (250 psi) OR 1500 psi,
depending upon the permeability equipment. Grain volume was determined at ambient
pressure. Pore volume, porosity and grain density were calculated.

SUMMARY OF BASIC PROPERTIES

ID Depth, ft.
Permeability

to N2,
md

Confining
Pressure,

psi

Porosity,
percent

Grain
Density,
gm/cc

Condition

2A
14492.30

4.93 250 12.9 2.66 oil drill

2B 4.81 250 13.0 2.66 oil drill

4A
14551.00

92.7 250 13.8 2.64 oil drill

4B 72.1 250 13.5 2.65 oil drill

5 14551.30 Not suitable water drill

6A
14801.80

1.15 250 24.4 2.63 oil drill

6B 0.0508 1500 12.3 2.63 oil drill

7A
14848.20

0.0201 1500 14.0 2.64 oil drill

7B <0.0010 1500 15.9 2.64 oil drill

9 14924.30 61.9 250 21.4 2.64 water drill

13 15002.70 40.7 250 9.3 2.65 water drill

14 15025.70 15.7 250 9.9 2.64 water drill
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Cook Inlet Energy
Regain Permeability

Regain Permeability to Oil
The sample test was evacuated and saturated with synthetic formation brine. The saturated
sample was loaded into a preheated (195°F), vertically oriented hydrostatic-load coreholder.
Approximately 1500 psi net confining stress was applied and maintained throughout. All
fluids were injected against 300 psi back pressure.

1. By constant rate, Isopar-L (mineral oil) was injected to establish irreducible water
saturation. Differential pressure was monitored/recorded and effective permeability to oil
(KoSwi) was calculated.

2. Treatments were injected at the same rate in the opposing direction in volumes as noted
on the chart.

3. Return oil permeability was in the initial direction at the same rate. Differential pressure
was monitored/recorded and regain KoSwi was calculated.

Test 1: 3% KCl + 1 gpt CM-5C
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T-14-12-1209SCA; 13 January 2015
Pressure Pumping Technology Center

Test 2: Broken/Filtered SpectraStar 4000

Test 3: 3% KCl only
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Cook Inlet Energy
Regain Permeability

Test 4: 3% KCl + 1 gpt CM-10

Technology Center Report No. T-14-12-1209
Reported by: Jennifer Cutler
Requested by: Edwin Post
Location: Anchorage, Alaska
Analyzed by: Michael Cowell
Distribution: Edwin Post, Kenneth Nix, Joshua Herald, Dave Susko
Additional Distribution: PPTC File
The above data is supplied solely for informational purposes, and Baker Hughes makes no guarantees or warranties, either expressed or implied, with respect to the
accuracy or use of these data and interpretations. All product warranties and guarantee shall be governed by the standard contract terms at the time of sale.
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GMC Data Report #430 (24 of 64)



����� �������	
����

���������
������������� ������� !"�"� �#$%%&'&�(��)�'��'"&*"&+�����" ,��)�-�./�0123456247�819:�;<<4=4:>9� ?@8A�BCD=4>762�E=199��FG4D�@177� HII�J6<�8GK1C�@G5L6565M�A:=199� NOPQ�<96�819:�81R<1=4:>=1� SGGR�TPU�GVW�V7>6D�A4:>=45:� VG=R4:6G5�X=651�EG=1�E=199>=1� 4:RG9<31=62�Y69<7421R15:�?4>M19� 042=GA159G=��FZ[\]̂�A:=199_A:=465�S4:1�@G5:=G7� ÌIQa_R65>:1�9:=465�=4:1�b>Rc1=�GL�Y1K64:G=62�A:=199�@C2719� U��d31=1�0GD>76�@472>74:1D� IaeQIa�GL�<14J�9:=199�GL�U5D�2C271�;A80�E=42:621� ;A80�Y�PIHUeIP��
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