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THE USE OF AND RELIANCE UPON THIS RECORDED-DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES,
PARTNERS, REPRESENTATIVES, AGENTS, CONSULTANTS AND EMPLOYEES) IS SUBJECT TO THE TERMS AND CONDITIONS
AGREED UPON BETWEEN SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED-
DATA; (b) DISCLAIMERS AND WAIVERS OF WARRANTIES AND REPRESENTATIONS REGARDING COMPANY'S USE AND RELIANCE
UPON THE RECORDED-DATA; AND (c) CUSTOMER'S FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR
DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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13. Import (2) of USI Cement
13.1 USI Cement
13.2 Parameter Listing
14. Tall

Driller Depth
0.00 ft _

1149.00 ft

|- Open Hole 13.5in

| Casing 9.625in
" | 36lbm/ft




Casing 5.5in

| 171bm/ft

- Open Hole 7.875in

13193.00 ft

Borehole e/ 8 0 bing KReco
Bit
Bit Size (in) 13.5 7.875
Top Driller ( ft) 0 1149
Top Logger ( ft) 0 1149
Bottom Diriller ( ft) 1149 13193
Bottom Logger ( ft ) 1149 7910
Casing
Size (in) 9.625 5.5
Weight ( Ibrm/ft ) 36 17
Inner Diameter (in) 8.921 4.892
Grade N/A N/A
Top Driller (ft) 0 0
Top Logger ( ft) 0 0
Bottom Diriller ( ft) 1149 13193
Bottom Logger ( ft) 1149 13193

Operational K 3
Parameter ( unit ) ONE
Date Log Started 06-May-2015
Time Log Started 15:06:14
Date Log Finished 07-May-2015
Time Log Finished 09:50:17
Top Log Interval ( ft) 20.00
Bottom Log Interval ( ft ) 7910.00
Total Depth ( ft)
Max Hole Deviation ( deg ) 0.00
Azimuth of Max Deviation ( deg ) 0.00
Bit Size (in) 7.875
Logging Unit Number 3022

Logging Unit Location

Fort Morgan, CO

Recorded By

Evan Meadows /
Peter Brookens




Witnessed By

Van Franke

Service Order Number

D621-00028

ONE: Toolstring

ONE: Remarks

Equip name Length

MP name Offset

This is the firstrun in hole.

LEH-QT 28.97 £ -
LEH-QT | Toolstring run as per toolsketch (w/ 2
centralizers, 2 knuckles).
Log objective: Cement evaluation
EDTC-B:8 26.06 £ 0 PSI Main and Repeat passes performed.
S§$H bo6 2500 PSI Main added following 0 PSI Main.
52 11.2 PPG Mudpush Express OBM, 12.0 PPG
EDTG-A:7 CTEM 2256 | conventional lead cement, and 13.5 PPG
7792 ACCZ 0.00 conventional tail cement.
EDTC-B:86 __—hv 0.00 -
29 Gamma 2069 |Bottom log interval at 7840' due to loss of
Ray tension in deviation.
Tels 19.56 - -
| /Se ety Well bleeds off pressure while pressuring up.
AH-184[  19.56 H Only able to pressure up to 2500 PSI.
21:2829 10 PPG DFD used based on Zebra values
most closely matching fluid slowness.
AH-184[  17.56 L w TD nottagged. Tension lostdue to deviation
1 at7910'.
USIT-E99 1556 Crew: Ludgate, Strand, Brookens, Meadows.
2
ECH-MFA:
1964
USAC-A:9
92
USIS-A:99 o
9
USSC-B:17
94 /FHI
USRS-A £ AN
USI-SENS A 3 "V’/
OR:1389 \‘*ﬁf
P oo
& A \
s *;i
\V
/u5| Sen 0.37
sor
17 >TRQu RO
Length@are in ft qion
Maximum Outer Diameter = 3.625 in
Line: Sensor Location, Value: Gating Offset
All measurements are relative to TOOL_ZERO
ep 5
ONE
Depth Measuring Device
Type IDW-JA
Serial Number 7234
Calibration Date 13-Feb-2015
Calibrator Serial Number 16
Calibration Cable Type 7-39 PLXS
Wheel Correction 1 -4
Wheel Correction 2 -2
Tension Device
Tyne [CeMTD-R/A




Serial Number 1109
Calibration Date 23-Apr-2015
Calibrator Serial Number 78135A
Number of Calibration Points 10
Calibration Root Mean Square Error 6
Calibration Peak Error 11
Logging Cable

Type 7-39P-LXS
Serial Number U711136
Length 17200.00 ft
Conveyance Type Wireline
Rig Type Crane

ONE:Depth Control Parameters

Depth Control Remarks

Log Sequence

Rig Up Length At Surface
Rig Up Length At Bottom
Rig Up Length Correction

First Log In the Well

ALL SCHLUMBERGER DEPTH CONTROL PROCEDURES WERE
FOLLOWED DURING LOGGING.

IDW USED AS PRIMARY DEPTH CONTROL MEASURE.
Z CHART USED AS SECONDARY DEPTH CONROL MEASURE.

Start Value(us/ft)

Start Value(Mrayl)

7925.38 11.64

End Value(us/ft)

End Value(Mrayl)

Stretch Correction 8.60 ft
Tool Zero Check At Surface
e ) =
] » NDE a =7= a a
Run 1 Main[9]:Up
d Velo A Oma
equals D a e
0 Deda e eePipe No
ee Pipe no alizatio 0 3.9 0.26 0
. DD . O
DFD Og 0.00Ib 0a
D media omputed ee pipe no alizatio
ole

Company:Kerr McGee Oil & Gas Onshore LP

Well:Butterball 16C-10HZ
ONE: Main[9]:Up:S014

Description: USI Cement  Format: USI Cement  Index Scale: 2 in per 100 ft

13:32:03

Index Unit: ft  Index Type: Measured Depth  Creation Date: 09-May-2015

TIME_1900 - Time Marked every 60.00 (s)

Casing
Collar
Locator
Ultrasonic
(CCLY)
USIT-E

-20 in 20

Gamma Ray
(ECGR_EDT
C) EDTC-B

0 gAPI150

Stuck Tool - -
T External Radii H External Radii \




niyvivatilul,

Total (STIT) Average (ERAV) | Average (ERAV)
T USIT-E USIT-E
0 50 i
295 in 195195 in 2.95 Acoustic
Impedance
CableDrag— |nternal Radius | Internal Radius M'”"E“SrIT}(Q'MN)
ol e e el vl —BTE
Eccentering 0 Mrayl 10
(UESCI?EE) 295 in 195[195 in 295 Acoustic
— | Internal Radius | Internal Radius A\/Iggega(xz\/)
0 in 0.5 Maximum Value | Maximum Value UgIT-E
Casing | (RMX)USIT-E | (RM)UST-E[ E 83 88388888 |——
Collr |p95 in 1905105 in 205 < C " 7 T T 7 [0 Mayl 10
Ull_ocatoIr | | Radius | | | Radi (IR oousic
trasonic | Internal Radius | Internal Radius o Impedance
(CCLU) Minimum Value | Minimum Value Custom Normalization i
. Maximum (AIMX)
USIT-E | (IRMN) USIT-E | (IRMN) USIT-E US|T-A00ustSSf;TT1p§dance (AIBK) USIT-E
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Custom Normalization

USIT - Acoustic Impedance With
Micro-debonding Image
(Al_MDEBOND_IMG) USIT-E
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Gamma Ray
(ECGR_EDT
C) EDTC-B

gAP| 150

0

0

B »
. L
-
L]
-
. L. o
.. .J .. . ’
4.1 L P
13 i
§ .
. A
: 3
4504 LT
.. .. .-.4
. . .
i %
oo 001
< ] ]
e — .‘
90 '
Casing External Radii | External Radii
Collar Average (ERAV) | Average (ERAV)
Locator USIT-E USIT-E
Urasonic 15 g5 iy 1.951.95 in 295

(CCLU)

USIT-E
-20

in

Stuck Tool
Indicator,
Total (STIT)

f+

2

Internal Radius
Averaged Value
(IRAV) USIT-E

o

Internal Radius
Averaged Value
(IRAV) USIT-E

295 in 195

1.95

in

2.95

Absent
0.250
0.750
1.250
1.750
2.250

USIT-E
(Mrayl)

2.750
3.250

3.750

Custom Normalization
USIT - Acoustic Impedance (AIBK)

Internal Radius
Maximum Value
(IRMX) USIT-E

Internal Radius
Maximum Value
(IRMX) USIT-E

295 in 195

1.95

in

2.95
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Custom Normalization

USIT - Acoustic Impedance With
Micro-debonding Image
(AL_MDEBOND_IMG) USIT-E

(Mrayl)




CableDrag—

Amplitude of
Eccentering
(ECCE)
USIT-E

0 in 05

Casing
Collar
Locator
Ultrasonic
(CCLUY)
USIT-E

19 in 1

TIME_1900 - Time Marked every 60.00 (s)

Description: USI Cement  Format: USI Cement Index Scale: 2 in per 100 ft
13:32:03

Index Unit: ft  Index Type: Measured Depth

Creation Date: 09-May-2015

ONE: Parameters

Parameter Description Tool Value Unit
AFVU Automatic Fluid Velocity Update USIT-E On

ISSBAR Barite Mud Presence Flag Borehole No

BERJ Bad Echo Rejection USIT-E On

BHS Borehole Status (Open or Cased Hole) Borehole Cased

BS Bit Size WLSESSION Depth Zoned in
CASING_PRATIO Casing Poisson Ratio USIT-E Standard Poisson Ratio

CBLO Casing Bottom (Logger) WLSESSION 13193 ft
CDEN Cement Density EDTC-B 16.69 Ibm/gal
CMTY(U-USIT_CEMT) Cement Type USIT-E Light Cement

THNO Nominal Casing Thickness - Zoned along logger depths WLSESSION 0.304 in
DC_MODE Depth Correction Mode DepthCorrection Real-time

DFD Drilling Fluid Density Borehole 10 Ibm/gal
DFT Drilling Fluid Type Borehole Water

DTMD Borehole Fluid Slowness Borehole 206 us/ft
FD Fluid Density USIT-E 11 Ibm/gal
FDII FPM Data Interpolation Interval USIT-E 0 ft
GCSE_DOWN_PASS Generalized Caliper Selection for WL Log Down Passes Borehole BS

GCSE_UP_PASS Generalized Caliper Selection for WL Log Up Passes Borehole BS

GR_MULTIPLIER Gamma Ray Multiplier EDTC-B 1

HEMA Hematite Presence Flag Borehole No

ICE_BINPROC ICE Bin Processing Depth Interval USIT-E 0 ft
ICE_PROCESS ICE Processing USIT-E Yes

IMAR Image Rotation USIT-E Off

MEAS_WLEN Tcube Processing Window Length in Measurement Mode USIT-E 18.79 us
MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 0.97

MUD_N_THE Theoretical Mud Normalization Factor USIT-E 1

RAPID_OPTION Rapid Access Computation Option USIT-E Off

RCOD Reference Calibrator Outer Diameter USIT-E 4.5 in
RCSO Reference Calibrator Standoff USIT-E 0.842 in
RCTH Reference Calibrator Thickness USIT-E 0.216 in




SDNV Number ot Vertical Samples used for Micro-debonding UsIT-E ]
Computation

SDTHOR Acoustic Impedance STD Horizontal Threshold for Micro- USIT-E 0.5 Mrayl
debonding

SDTVER Acoustic Impedance STD Vertical Threshold for Micro- USIT-E 0.3 Mrayl
debonding

SOCN Standoff Distance EDTC-B 0.125 in

SOCO Standoff Correction Option EDTC-B No

TCUB T"3 Processing Level USIT-E Loop

THDH Maximum Search Thickness (percentage of nominal) USIT-E 130 %

THDL Minimum Search Thickness (percentage of nominal) USIT-E 70 %

TPOS_EDTC Tool Position: Centered or Eccentered EDTC-B Eccentered

U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 0.1 Mrayl

UFGDE Fiberglass Density USIT-E 16.27 Ibm/gal

UFGPS Fiberglass Processing Selection USIT-E No

UFGVL Fiberglass Velocity USIT-E 9678.48 ft/s

USI_FSOD USIT USI Fluid Slowness Fits Casing Outer Diameter USIT-E 0_OFF

USI_FVEL_SEL USI Fluid Velocity Selection USIT-E Automatic

USI_ZMUD_SEL USI Mud Impedance Selection USIT-E FreePipe Norm.

THDP Thickness Detection Policy USIT-E Fundamental

VCAS Ultrasonic Transversal Velocity in Casing USIT-E 51.4 us/ft

ZCAS Acoustic Impedance of Casing USIT-E 46.25 Mrayl

ZINI Initial Estimate of Cement Impedance USIT-E -1 Mrayl

ZMUD Acoustic Impedance of Mud Borehole Depth Zoned Mrayl

ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.6 Mrayl

ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl

Depth Zone Parameters

Parameter Value Start (ft) Stop ( ft)

BS 13.5 0 1149

BS 7.875 1149 7910

ZMUD 1.69 0 210

ZMUD 1.7 210 250

ZMUD 1.71 250 450

ZMUD 1.72 450 620

ZMUD 1.73 620 775

ZMUD 1.74 775 840

ZMUD 1.75 840 1024

ZMUD 1.76 1024 1280

ZMUD 1.77 1280 1580

ZMUD 1.78 1580 1850

ZMUD 1.79 1850 2220

ZMUD 1.8 2220 2580

ZMUD 1.81 2580 3110

ZMUD 1.82 3110 3650

ZMUD 1.83 3650 4150

ZMUD 1.84 4150 7925

All depth are actual.

DO 0 ol Paramete

ONE: Parameters

Parameter Description Tool Value Unit

AGMN Minimum Gain of Cartridge USIT-E -12 dB




AGMX Maximum Gain of Cartridge USIT-E 18
U-USIT_DDT5 USIC Downhole Decimation for T5 only USIT-E 0_NONE
DOT(DOS) Distance between Opposite Transducer Faces USIT-E 1.756 in
EMXV EMEX Voltage USIT-E Time Zoned \Y
HRES Horizontal Resolution USIT-E 10 deg
MAX_LOG_SPEED Toolstring Maximum Logging Speed WLSESSION 6750 ft/h
MOTOR_PROTECT Motor Protection USIT-E On
TMUC Type of Mud USIT-E BRI
UACLV_PERM Ultrasonic ACLV Permanent USIT-E No
ULOG Logging Objective USIT-E MEASUREMENT
UMFR Modulation Frequency USIT-E 333333 Hz
USFR Ultrasonic Sampling Frequency USIT-E 500000 Hz
UPAT USIT Emission Pattern USIT-E Pattern 500 KHz
UWKM USIT Working Mode USIT-E Uncompressed 10 deg at 3.0
in LF
USIT_DEPTHLOG Starting Depth Log for Ultrasonics USIT-E 7600 ft
USSP Ultrasonic Service USIT-E usl
VRES Vertical Resolution USIT-E 3.0in
WINB Window Begin Time USIT-E Time Zoned us
WINE Window End Time USIT-E 73.83 us
Time Zone Parameters
Parameter Value Start Time Stop Time Start Depth { ft) Stop Depth (Tt}
EMXV 70 07-May-2015 08:17:59 07-May-2015 08:22:14 7925.38 7917.85
EMXV 75 07-May-2015 08:22:14 07-May-2015 08:22:32 7917.85 7913.02
EMXV 80 07-May-2015 08:22:32 07-May-2015 08:32:18 7913.02 7281.34
EMXV 76 07-May-2015 08:32:18 07-May-2015 08:34:39 7281.34 7024.42
EMXV 70 07-May-2015 08:34:39 07-May-2015 08:38:08 7024.42 6645.47
EMXV 67 07-May-2015 08:38:08 07-May-2015 08:47:08 6645.47 5663.69
EMXV 63 07-May-2015 08:47:08 07-May-2015 08:52:45 5663.69 5045.24
EMXV 60 07-May-2015 08:52:45 07-May-2015 09:23:44 5045.24 1698.34
EMXV 65 07-May-2015 09:23:44 07-May-2015 09:23:57 1698.34 1674.14
EMXV 70 07-May-2015 09:23:57 07-May-2015 09:41:30 1674.14 11.64
WINB 33.83 07-May-2015 08:17:59 07-May-2015 08:27:45 7925.38 7777.37
WINB 31.8 07-May-2015 08:27:45 07-May-2015 09:41:30 7777.37 11.64
All depth are at tool zero.
e ) 9l0le
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Description: USI Goodwin ~ Format: USI Goodwin

09-May-2015 13:32:15
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Description: USI Goodwin  Format: USI Goodwin

09-May-2015 13:32:15

TIME_1900 - Time Marked ever

Index Type: Measured Depth  Creation Date:

Index Unit: ft

Index Scale: 0.1 in per 100 ft

Company:Kerr McGee Oil & Gas Onshore LP Well:Butterball 16C-10HZ

ONE: Main[9]:Up:S014

Fluid Acoustic Slowness vs Depth
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Well:Butterball 16C-10HZ

Company:Kerr McGee Oil & Gas Onshore LP

Index Type: Measured Depth  Creation Date: 09-May-2015

Format: USI Cement Index Scale: 2 in per 100 ft  Index Unit: ft

Description: USI Cement

13:32:20
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Description: USI Cement  Format: USI Cement Index Scale: 2 in per 100 ft Index Unit: ft Index Type: Measured Depth  Creation Date: 09-May-2015
13:32:20

ONE: Parameters

Parameter Description Tool Value Unit
AFVU Automatic Fluid Velocity Update USIT-E On

ISSBAR Barite Mud Presence Flag Borehole No

BERJ Bad Echo Rejection USIT-E On

BHS Borehole Status (Open or Cased Hole) Borehole Cased

o O o A eEooINN [ — .




bt

WV = A WIS TSN

F-II

CASING_PRATIO

Casing Poisson Ratio

USIT-E

Standard Poisson Ratio

CBLO Casing Bottom (Logger) WLSESSION 13193 ft

CDEN Cement Density EDTC-B 16.69 Ibm/gal

CMTY(U-USIT_CEMT) Cement Type USIT-E Light Cement

THNO Nominal Casing Thickness - Zoned along logger depths WLSESSION 0.304 in

DC_MODE Depth Correction Mode DepthCorrection Real-time

DFD Drilling Fluid Density Borehole 10 Ibm/gal

DFT Drilling Fluid Type Borehole Water

DTMD Borehole Fluid Slowness Borehole 206 us/ft

FD Fluid Density USIT-E 11 Ibm/gal

FDII FPM Data Interpolation Interval USIT-E 0 ft

GCSE_DOWN_PASS Generalized Caliper Selection for WL Log Down Passes Borehole BS

GCSE_UP_PASS Generalized Caliper Selection for WL Log Up Passes Borehole BS

GR_MULTIPLIER Gamma Ray Multiplier EDTC-B 1

HEMA Hematite Presence Flag Borehole No

ICE_BINPROC ICE Bin Processing Depth Interval USIT-E 0 ft

ICE_PROCESS ICE Processing USIT-E Yes

IMAR Image Rotation USIT-E Off

MEAS_WLEN Tcube Processing Window Length in Measurement Mode USIT-E 18.79 us

MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 0.97

MUD_N_THE Theoretical Mud Normalization Factor USIT-E 1

RAPID_OPTION Rapid Access Computation Option USIT-E Off

RCOD Reference Calibrator Outer Diameter USIT-E 4.5 in

RCSO Reference Calibrator Standoff USIT-E 0.842 in

RCTH Reference Calibrator Thickness USIT-E 0.216 in

SOCN Standoff Distance EDTC-B 0.125 in

SOCO Standoff Correction Option EDTC-B No

TCUB T"3 Processing Level USIT-E Loop

THDH Maximum Search Thickness (percentage of nominal) USIT-E 130 %

THDL Minimum Search Thickness (percentage of nominal) USIT-E 70 %

TPOS_EDTC Tool Position: Centered or Eccentered EDTC-B Eccentered

U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 0.1 Mrayl

UFGDE Fiberglass Density USIT-E 16.27 Ibm/gal

UFGPS Fiberglass Processing Selection USIT-E No

UFGVL Fiberglass Velocity USIT-E 9678.48 ft/s

USI_FSOD USIT USI Fluid Slowness Fits Casing Outer Diameter USIT-E 0_OFF

USI_FVEL_SEL USI Fluid Velocity Selection USIT-E Automatic

USI_ZMUD_SEL USI Mud Impedance Selection USIT-E FreePipe Norm.

THDP Thickness Detection Policy USIT-E Fundamental

VCAS Ultrasonic Transversal Velocity in Casing USIT-E 51.4 us/ft

ZCAS Acoustic Impedance of Casing USIT-E 46.25 Mrayl

ZINI Initial Estimate of Cement Impedance USIT-E -1 Mrayl

ZMUD Acoustic Impedance of Mud Borehole 1.84 Mrayl

ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.6 Mrayl

ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl
DO 0 ol Paramete

ONE: Parameters

Parameter Description Tool Value Unit

AGMN Minimum Gain of Cartridae LISIT-F =12 dR




AGMX Maximum Gain of Cartridge USIT-E 18 dB
U-USIT_DDT5 USIC Downhole Decimation for T5 only USIT-E 0_NONE
DOT(DOS) Distance between Opposite Transducer Faces USIT-E 1.756 in
EMXV EMEX Voltage USIT-E 50 \
HRES Horizontal Resolution USIT-E 10 deg
MAX_LOG_SPEED Toolstring Maximum Logging Speed WLSESSION 6750 ft/h
MOTOR_PROTECT Motor Protection USIT-E On
TMUC Type of Mud USIT-E BRI
UACLV_PERM Ultrasonic ACLV Permanent USIT-E No
ULOG Logging Objective USIT-E MEASUREMENT
UMFR Modulation Frequency USIT-E 333333 Hz
USFR Ultrasonic Sampling Frequency USIT-E 500000 Hz
UPAT USIT Emission Pattern USIT-E Pattern 500 KHz
UWKM USIT Working Mode USIT-E Uncompressed 10 deg at 3.0

in LF
USIT_DEPTHLOG Starting Depth Log for Ultrasonics USIT-E 8000 ft
USSP Ultrasonic Service USIT-E usl
VRES Vertical Resolution USIT-E 3.0in
WINB Window Begin Time USIT-E 33.83 us
WINE Window End Time USIT-E 73.83 us




Ultrasonic Imager
Cement Evaluation
Gamma Ray - CCL Log
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