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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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Bit Size ( in ) 26 13.5 8.5

Top Driller ( ft ) 0 104 1952

Top Logger ( ft ) 0 104 1952

Bottom Driller ( ft ) 104 1952 11920

Bottom Logger ( ft ) 104 1952 11920

Size ( in ) 16 9.625 5.5

Weight ( lbm/ft ) 42 36 20

Inner Diameter ( in ) 15.512 8.921 4.778

Grade N/A N/A N/A

Top Driller ( ft ) 0 0 0

Top Logger ( ft ) 0 0 0

Bottom Driller ( ft ) 104 1942 11909

Bottom Logger ( ft ) 104 1942 11909

ONE: Remarks

Equip nameLength MP nameOffset

LEH-QT 42.18

LEH-QT

EDTC-B:

8629

39.26

EDTH-B:

8652

EDTG-A

EDTC-B:

8629

TelSta

tus

32.76

Gamm

a Ray

33.89

HV 0.00

ACCZ 0.00

CTEM 35.76

HGNS-H 32.76

HGNH

NSR-F:50

69

NPV-N

HMCA-H

HACCZ-H

:5736

HGNS-H

HGNS 23.35

CNL Po

rosity

25.68

GR 32.02

Tempe

rature

32.73

1. THIS IS THE FIRST RUN IN THE WELL

2. TOOL RAN AS PER TOOL STRING

3. CSG: 5.5" 20 LB/FT

4. WELL FLUID: 8.4 PPG FRESH WATER

5. CEMENT: NO CEMENT DATA FROM  
CLIENT

6. BHT: 203.5 F

7. LOGS RECORDED AT 0 PSI (REPEAT)  
AND 2500 PSI (MAIN)



Accele

romete

r

0.00

HMCA 23.35

HGNS 23.35

AH-184

[2]

23.35 2829

AH-184

[1]

21.35 2746

USIT-E:9

81

19.35

CME-AF

ECH-MFA

:1923

USAC-A:

981

USIS-A:1

739

USSC-B

USRS-A:

0206

USI-SEN

SOR:929

Head T

ension

USI Se

nsor

0.37

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 4.700 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-B

Serial Number

Calibration Date

Calibrator Serial Number

Calibration Cable Type

Wheel Correction 1 0

Wheel Correction 2 0

Type CMTD-B/A

Serial Number

Calibration Date

Calibrator Serial Number

Number of Calibration Points 0

Type 7-46NT-XS



Type 7-46NT-XS

Serial Number

Length 24000.00 ft

Conveyance Type Wireline

Rig Type Mast

1. ALL SCHLUMBERGER DEPTH CONTROL PROCEDURES  
WERE FOLLOWED DURING LOGGING OPERATIONS

Log Sequence First Log In the Well

2. IDW USED AS PRIMARY DEPTH CONROL MEASURERig Up Length At Surface

3. Z CHART USED AS SECONDARY DEPTH CONTROL  
MEASURE

Rig Up Length At Bottom

4. LOG STARTED AT 6800' (LOST HEAD TENSION IN CURVE)Rig Up Length Correction

Stretch Correction

Tool Zero Check At Surface

Run Name Pass Name Start Depth(ft) Stop Depth(ft)

Run 1 Log[3]:Up 6806.12 66.20

Fluid Velocity = "Automatic".
CFVL equals DFSL channel

Start Depth(ft) Stop Depth(ft) Start Value(us/ft) End Value(us/ft)

Mud Impedance = "FreePipe Norm.".
Free Pipe normalization zone is : 124.81m(409.48ft) to 134.91m(442.60ft)
MUD_N_FRP = 1.17
DFD = 1.01g/cm3(8.40lbm/gal)
CZMD median computed in free pipe normalization interval = 1.74 MRayl

Start Depth(ft) Stop Depth(ft) Start Value(Mrayl) End Value(Mrayl)

Company:Noble Energy, Inc.        Well:Wells Ranch AA22-645

ONE: Log[3]:Up:S004

Description: USI Composite    Format: USI Composite    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 22-Apr-2016
16:26:51 
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TIME_1900 - Time Marked every 60.00 (s)

USIT Processing Flags (UFLG[0]) USIT-E

1 - UFLG 1 Value within [0.0 - 1.5] -  : UTIM Error

2 - UFLG 2 Value within [1.5 - 2.5] -  : Pulse Origin Not Detected

3 - UFLG 3 Value within [2.5 - 3.5] -  : WINLEN Error

4 - UFLG 4   UFLG 5   UFLG 6  Value within [3.5 - 6.5] -  : Casing Thickness Error

5 - UFLG 7   UFLG 8   UFLG 9  Value within [6.5 - 10 ] -  : Loop Processing Error
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Description: USI Composite    Format: USI Composite    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 22-Apr-2016
16:26:51 

TIME_1900 - Time Marked every 60.00 (s)

3 - UFLG 3 Value within [2.5 - 3.5] -  : WINLEN Error

4 - UFLG 4   UFLG 5   UFLG 6  Value within [3.5 - 6.5] -  : Casing Thickness Error

5 - UFLG 7   UFLG 8   UFLG 9  Value within [6.5 - 10 ] -  : Loop Processing Error

ONE: Parameters

Barite Mud Presence FlagISSBAR Borehole No

Bad Echo RejectionBERJ USIT-E On

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

Casing Poisson RatioCASING_PRATIO USIT-E Standard Poisson Ratio

Casing Bottom (Logger)CBLO WLSESSION 11909 ft

Cement DensityCDEN HGNS-H 16.69 lbm/gal

Cement TypeCMTY(U-USIT_CEMT) USIT-E Regular Cement

Nominal Casing Thickness - Zoned along logger depthsTHNO WLSESSION 0.361 in

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 8.4 lbm/gal

Drilling Fluid TypeDFT Borehole Water

Borehole Fluid SlownessDTMD Borehole 206 us/ft

Elevation of the TIP above MSLETIP WLSESSION 4780 ft

FPM Data Interpolation IntervalFDII USIT-E 0 ft

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole BS

Gamma Ray MultiplierGR_MULTIPLIER HGNS-H 1

Hematite Presence FlagHEMA Borehole No

ICE ProcessingICE_PROCESS USIT-E Yes

Image RotationIMAR USIT-E Off

Tcube Processing Window Length in Measurement ModeMEAS_WLEN USIT-E 22.44 us

Free Pipe Mud Normalization FactorMUD_N_FRP USIT-E 1.17

Theoretical Mud Normalization FactorMUD_N_THE USIT-E 1

USIT Remove Flagged Data LevelOPLEV USIT-E OPT2

Reference Calibrator Outer DiameterRCOD USIT-E 4.5 in

Reference Calibrator StandoffRCSO USIT-E 0.842 in

Reference Calibrator ThicknessRCTH USIT-E 0.216 in

Number of Vertical Samples used for Micro-debonding  
Computation

SDNV USIT-E 5

Acoustic Impedance STD Horizontal Threshold for Micro-
debonding

SDTHOR USIT-E 0.5 Mrayl

Acoustic Impedance STD Vertical Threshold for Micro-
debonding

SDTVER USIT-E 0.3 Mrayl

Standoff DistanceSOCN HGNS-H 0.125 in

Standoff Correction OptionSOCO HGNS-H No

T^3 Processing LevelTCUB USIT-E Loop

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

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

Tool Position: Centered or EccenteredHISC HGNS-H Eccentered

Drilling Fluid Specific Acoustic ImpedanceU-USIT_DFSZ USIT-E 1.8 Mrayl

Fiberglass DensityUFGDE USIT-E 16.27 lbm/gal

Fiberglass Processing SelectionUFGPS USIT-E No



Fiberglass Processing SelectionUFGPS USIT-E No

Fiberglass VelocityUFGVL USIT-E 9678.48 ft/s

USIT USI Fluid Slowness Fits Casing Outer DiameterUSI_FSOD USIT-E 0_OFF

USI Fluid Velocity SelectionUSI_FVEL_SEL USIT-E Automatic

USI Mud Impedance SelectionUSI_ZMUD_SEL USIT-E FreePipe Norm.

Thickness Detection PolicyTHDP USIT-E Fundamental

Ultrasonic Transversal Velocity in CasingVCAS USIT-E 51.4 us/ft

Acoustic Impedance of CasingZCAS USIT-E 46.25 Mrayl

Initial Estimate of Cement ImpedanceZINI USIT-E -1 Mrayl

Acoustic Impedance of MudZMUD Borehole 1.48 Mrayl

Acoustic Impedance Threshold for CementZTCM USIT-E 2.6 Mrayl

Acoustic Impedance Threshold for GasZTGS USIT-E 0.3 Mrayl

Depth Zone Parameters

34.5 104BS 26

104 1952BS 13.5

1952 6806BS 8.5

All depth are actual.

ONE: Parameters

Minimum Gain of CartridgeAGMN USIT-E -12 dB

Maximum Gain of CartridgeAGMX USIT-E 36 dB

USIC Downhole Decimation for T5 onlyU-USIT_DDT5 USIT-E 0_NONE

Distance between Opposite Transducer FacesDOT(DOS) USIT-E 1.756 in

EMEX VoltageEMXV USIT-E 50 V

Horizontal ResolutionHRES USIT-E 10 deg

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 3600 ft/h

Motor ProtectionMOTOR_PROTECT USIT-E On

Type of MudTMUC USIT-E BRI

Ultrasonic ACLV PermanentUACLV_PERM USIT-E No

Logging ObjectiveULOG USIT-E MEASUREMENT

Modulation FrequencyUMFR USIT-E 333333 Hz

Ultrasonic Sampling FrequencyUSFR USIT-E 500000 Hz

USIT Emission PatternUPAT USIT-E Pattern 375 KHz

USIT Working ModeUWKM USIT-E Uncompressed 10 deg at 6.0  
in LF

Starting Depth Log for UltrasonicsUSIT_DEPTHLOG USIT-E 6800 ft

Ultrasonic ServiceUSSP USIT-E USI

Vertical ResolutionVRES USIT-E 6.0 in

Window Begin TimeWINB USIT-E 22.07 us

Window End TimeWINE USIT-E 87.53 us

Company:Noble Energy, Inc.        Well:Wells Ranch AA22-645

ONE: Log[3]:Up:S004

Description: USI Goodwin    Format: USI Goodwin    Index Scale: 0.1 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 22-Apr-2016 



Description: USI Goodwin    Format: USI Goodwin    Index Scale: 0.1 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 22-Apr-2016 
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TIME_1900 - Time Marked every 60.00 (s)

USIT Processing Flags (UFLG[0]) USIT-E

1 - UFLG 1 Value within [0.0 - 1.5] -  : UTIM Error

2 - UFLG 2 Value within [1.5 - 2.5] -  : Pulse Origin Not Detected

3 - UFLG 3 Value within [2.5 - 3.5] -  : WINLEN Error

4 - UFLG 4   UFLG 5   UFLG 6  Value within [3.5 - 6.5] -  : Casing Thickness Error

5 - UFLG 7   UFLG 8   UFLG 9  Value within [6.5 - 10 ] -  : Loop Processing Error

ONE: Parameters

Barite Mud Presence FlagISSBAR Borehole No

Bad Echo RejectionBERJ USIT-E On

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION 8.5 in

Casing Poisson RatioCASING_PRATIO USIT-E Standard Poisson Ratio

Casing Bottom (Logger)CBLO WLSESSION 11909 ft

Cement DensityCDEN EDTC-B 16.69 lbm/gal

Cement TypeCMTY(U-USIT_CEMT) USIT-E Regular Cement

Nominal Casing Thickness - Zoned along logger depthsTHNO WLSESSION 0.361 in

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 8.4 lbm/gal

Drilling Fluid TypeDFT Borehole Water

Borehole Fluid SlownessDTMD Borehole 206 us/ft

Elevation of the TIP above MSLETIP WLSESSION 4780 ft

FPM Data Interpolation IntervalFDII USIT-E 0 ft

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole BS

Gamma Ray MultiplierGR_MULTIPLIER EDTC-B 1

Hematite Presence FlagHEMA Borehole No

ICE ProcessingICE_PROCESS USIT-E Yes

Image RotationIMAR USIT-E Off

Tcube Processing Window Length in Measurement ModeMEAS_WLEN USIT-E 22.44 us

Free Pipe Mud Normalization FactorMUD_N_FRP USIT-E 1.17

Theoretical Mud Normalization FactorMUD_N_THE USIT-E 1

USIT Remove Flagged Data LevelOPLEV USIT-E OPT2

Reference Calibrator Outer DiameterRCOD USIT-E 4.5 in

Reference Calibrator StandoffRCSO USIT-E 0.842 in

Reference Calibrator ThicknessRCTH USIT-E 0.216 in

Number of Vertical Samples used for Micro-debonding  
Computation

SDNV USIT-E 5

Acoustic Impedance STD Horizontal Threshold for Micro-
debonding

SDTHOR USIT-E 0.5 Mrayl

Acoustic Impedance STD Vertical Threshold for Micro-
debonding

SDTVER USIT-E 0.3 Mrayl

Standoff DistanceSOCN EDTC-B 0.125 in

Standoff Correction OptionSOCO EDTC-B No

T^3 Processing LevelTCUB USIT-E Loop

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

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

Tool Position: Centered or EccenteredTPOS_EDTC EDTC-B Eccentered

Drilling Fluid Specific Acoustic ImpedanceU-USIT_DFSZ USIT-E 1.8 Mrayl



Drilling Fluid Specific Acoustic ImpedanceU-USIT_DFSZ USIT-E 1.8 Mrayl

Fiberglass DensityUFGDE USIT-E 16.27 lbm/gal

Fiberglass Processing SelectionUFGPS USIT-E No

Fiberglass VelocityUFGVL USIT-E 9678.48 ft/s

USIT USI Fluid Slowness Fits Casing Outer DiameterUSI_FSOD USIT-E 0_OFF

USI Fluid Velocity SelectionUSI_FVEL_SEL USIT-E Automatic

USI Mud Impedance SelectionUSI_ZMUD_SEL USIT-E FreePipe Norm.

Thickness Detection PolicyTHDP USIT-E Fundamental

Ultrasonic Transversal Velocity in CasingVCAS USIT-E 51.4 us/ft

Acoustic Impedance of CasingZCAS USIT-E 46.25 Mrayl

Initial Estimate of Cement ImpedanceZINI USIT-E -1 Mrayl

Acoustic Impedance of MudZMUD Borehole 1.48 Mrayl

Acoustic Impedance Threshold for CementZTCM USIT-E 2.6 Mrayl

Acoustic Impedance Threshold for GasZTGS USIT-E 0.3 Mrayl

ONE: Parameters

Minimum Gain of CartridgeAGMN USIT-E -12 dB

Maximum Gain of CartridgeAGMX USIT-E 36 dB

USIC Downhole Decimation for T5 onlyU-USIT_DDT5 USIT-E 0_NONE

Distance between Opposite Transducer FacesDOT(DOS) USIT-E 1.756 in

EMEX VoltageEMXV USIT-E 50 V

Horizontal ResolutionHRES USIT-E 10 deg

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 3600 ft/h

Motor ProtectionMOTOR_PROTECT USIT-E On

Type of MudTMUC USIT-E BRI

Ultrasonic ACLV PermanentUACLV_PERM USIT-E No

Logging ObjectiveULOG USIT-E MEASUREMENT

Modulation FrequencyUMFR USIT-E 333333 Hz

Ultrasonic Sampling FrequencyUSFR USIT-E 500000 Hz

USIT Emission PatternUPAT USIT-E Pattern 375 KHz

USIT Working ModeUWKM USIT-E Uncompressed 10 deg at 6.0  
in LF

Starting Depth Log for UltrasonicsUSIT_DEPTHLOG USIT-E 6800 ft

Ultrasonic ServiceUSSP USIT-E USI

Vertical ResolutionVRES USIT-E 6.0 in

Window Begin TimeWINB USIT-E Time Zoned us

Window End TimeWINE USIT-E Time Zoned us

Time Zone Parameters

WINB 31.88 22-Apr-2016 12:29:03 22-Apr-2016 12:29:33 6804.29 6769

WINB 22.07 22-Apr-2016 12:29:33 22-Apr-2016 12:35:02 6769 5695.72

WINE 71.88 22-Apr-2016 12:29:03 22-Apr-2016 12:29:32 6804.29 6773.24

WINE 87.53 22-Apr-2016 12:29:32 22-Apr-2016 12:35:02 6773.24 5695.72

All depth are at tool zero.

Company:Noble Energy, Inc. Well:Wells Ranch AA22-645

ONE: Log[3]:Up:S004

Acoustic  Impedance of  M ud vs Depth
2D Cross Plo t



7000

5600

4200

2800

1400

-0

0.0 0.6 1.2 1.8 2.4 3.0

2D Cross Plo t

Index Range: From 6805.50 to 66.00 ft

U
S

IT
 R

iv
e

r 
D

e
p

th
 I

n
d

e
x
-U

D
E

P
 (

 f
t 

)

Acoustic Impedance of Mu...-CZMD ( Mrayl )

CZMD-UDEP  

Company:Noble Energy, Inc. Well:Wells Ranch AA22-645

ONE: Log[3]:Up:S004

1400

0

Fluid Acoustic  Slow ness vs Depth
2D Cross Plo t

Index Range: From 6805.50 to 66.00 ft

CFVL-UDEP  



7000

5600

4200

2800

1400

160 180 200 220 240

U
S

IT
 R

iv
e

r 
D

e
p

th
 I

n
d

e
x
-U

D
E

P
 (

 f
t 

)

Memorized Fluid Acoustic...-CFVL ( us/ft )



Company: Noble Energy, Inc.

Well: Wells Ranch AA22-645

Field: Wattenberg

County: Weld

State: Colorado

Ultrasonic Imager

Cement Evaluation

Gamma Ray - CCL
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