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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.

Contents

. Header
. Disclaimer
. Contents
. Well Sketch
. Borehole Size/Casing/Tubing Record
. Remarks and Equipment Summary
. Depth Summary
. Copy of US| Composite
8.1 USI Fluid Properties Measurement
8.2 USI Composite
8.3 Parameter Listing
9. USI Goodwin
9.1 USI Goodwin

10. Copy of USI Composite

10.1 USI Composite

10.2 Parameter Listing
11. XYZ ( USI Acoustic Impedance of Mud vs Depth 3.0

00 N O O WN =




in)
12. XYZ ( USI Fluid Acoustic Slowness vs Depth 3.0 in )
13. Tall

Driller Depth

10400ft | Casing 16in

42.091bm/ft
Open Hole 26in

Casing 9.625in
36lbm/ft

Open Hole 13.5in

1922.80ft
1933.00ft




Casing 5.5in
20lbm/ft

Open Hole 8.5in

11814.60ft
11824.00ft
Borenole e/Ca q DING Record
Bit
Bit Size (iin) 26 13.5 8.5
Top Driller ( ft) 0 104 1933
Top Logger ( ft) 0 104 1933
Bottom Driller ( ft) 104 1933 11824
Bottom Logger ( ft) 104 1933 11824
Casing
Size (iin) 16 9.625 5.5
Weight ( Ibm/ft ) 42.09 36 20
Inner Diameter (in) 15.511 8.921 4.778
Grade N/A N/A N/A
Top Diriller ( ft) 0 0 0
Top Logger ( ft) 0 0 0
Bottom Driller ( ft) 104 1922.8 11814.6
Bottom Logger ( ft) 104 1922.8 11814.6
Rema and EquIpMeE A
ONE: Toolstring ONE: Remarks
Equip naméength MP nameoffset | 1. THIS IS THE FIRST RUN IN THE WELL.
LEH-QT 42.18 i
LEH-QT l 2. TOOL RAN AS PER TOOL SKETCH
I 3. CSG: 5.5". 20LB/FT.
EDTC-B: 39.26 ¥ 4. WELLFLUID: 8.4PPG FRESH WATER.
8629
55;’?-51 5. CEMENT: NO DATA FROM CLIENT.
EDTG-A CTEM 3576 |6. BHT:
EDTCB: —accz 0.0 206.5 F
8629 v 0.00 _
Gamm 33.89 |7.LOGS RECORDED AT 0 PSI (REPEAT)
/a Ray AND 2500 PSI (MAIN)
TelSta 32.76
I <tus
HGNS-H 32.76 5 Tempe 32.73
14779 rature
HGNH GR 32.02
NSR-F:50
69
NPV-N
HMCA-H
HACCZ-H
15736
HGNS-H:
4779
CNLPo 25.68
. /rosity
B CMOCNCG - 2




) HMCA  23.35
Accele 0.00
romete
i r
AH-184 23.35 1 2829
[2]
AH-184 21.35 ] 2746
[1]
USIT-E:9 19.35
81
CME-AF
ECH-MFA
11923
USAC-A:
981
USIS-A:1
739
USSC-B
USRS-A:
0206
USI-SEN
SOR:929
/ﬂ"-"i
. N\
(Y ‘,/
\ V4
W
P o
<)
V4
uUsIse 0.37
/nsor
1 THauFERO
Lengthgtare in ft  ansion
Maximum Outer Diameter = 4.700 in
Line: Sensor Location, Value: Gating Offset
All measurements are relative to TOOL_ZERO
ep %
ONE
Depth Measuring Device
Type IDW-B
Serial Number
Calibration Date
Calibrator Serial Number
Calibration Cable Type
Wheel Correction 1 0
Wheel Correction 2 0
Tension Device
Type CMTD-B/A
Serial Number
Calibration Date
Calibrator Serial Number
Number of Calibration Points 0

Logging Cable

—

— A NR 1 o~




1ype /=40 T-AO
Serial Number
Length 24000.00 ft
Conveyance Type Wireline
Rig Type Mast
ONE:Depth Control Parameters Depth Control Remarks
Rig Up Length At Surface 2. IDW USED AS PRIMARY DEPTH CONTROL MEASURE.
Rig Up Length At Bottom EAIELAEUIQEI USED AS SECONDARY DEP IH CONIROL
Rig Up Length Correction 4. LOG STARTED AT 6750' (HEAD TENSION LOST AT CURVE)
Stretch Correction
Tool Zero Check At Surface

OpY O omposite

d Propertie 23 eme

Run 1 Log[3]:Up 6768.1 62.40

O 0 A 0

0 )
Start Value(us/ft) End Value(us/ft)
O ped PIp 0
PIp 0 0 0 04.9 O 0 Y 90 4.0

) RF O

DFD 1@ 0.401D0 0
) o 0 o ed DIP 0 0 3 R3
Start Value(Mrayl) End Value(Mrayl)
NQq Company:Noble Energy, Inc.. Well:Wells Ranch AA22-650

ONE: Log[3]:Up:S003
Description: USI Composite  Format: USI Composite  Index Scale: 5in per 100 ft  Index Unit: ft  Index Type: Measured Depth  Creation Date: 22-Apr-2016

16:22:38
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-UFLG4 UFLG5 UFLG6 Value within[3.5-6.5]- : . Casing Thickness Error
5-UFLG7 UFLG8 UFLG9 Value within[6.5-10]- : |:| Loop Processing Error
CabIeDrag:‘
Azimuth of
Eccentering
(AZEC)
USIT-E
0 deg 360
Casing Collar 58888 IRAV
Locator B RERERNRE
Ultrasonic
USIT-E Explicit 71
I — Normalizatio |- |RAV-ERA' *
20 in 20 n oy
Amplitude of 1 I —
Eccentering Amplitude of ~ Median of

fAr | Inflannad T P Unflagaed Ratio of Es8 I3



et A A Villidayycu "y
Waves Wa&\jlye External eurem

(ECCE_RF) (AWBK_RF) Radii Measuremen
USIT-E USIT-E (ERAV_RF) ts to Total

_ USIT-E (CEMR) Custom

0 in 05 (@B — USIT-E  Normalizatio

Viimum of 11:95 i 2.95 1 ,

Unflagged . USIT -
Revoluti Median ;
evolution Wave Internal Micro-debond| Acoustic

Speed i
pee Amplitude Radius of ing Ratio | Impedance

(RSAV) AWMN_RF :
~ USITE m USIT-E ) Casing Thickness Acoustic (MDR) (AIBK)

Explicit | __—=""— | Corrected for Average Impedance USIT-E USIT-E

8 s Normalizatio |0 dB 75| Eccentering Value Average 1 oL (Mray)

Motor n (IRAV_RF) (THAV) (AIAV)

Revolution | USIT - USIT Aveffage of | USITE = vsite | IE USIT-E Ratio of Gas

i Unflagged |7 — | Explict |7T————— Measuremen

(2%6:\?) F::;Z):?LSJSFIE%) Wa?/% 195 in 235 | 01 in 06 Normglizatio -1 Mrayl 39 ts to Total
USIT-E USIT-E Amplitude | Maximum of | Explicit Thickness n Acoustic (GASR) Custom

USIT (AWAV_RF) | Unflagged | Normalizatio | Minimum USIT - Impedance USIT-E Normalizatio

. USIT-E  |Internal Radii n Value Minimum n
Processing |[—— Unflagged 1 0
Stuck Tool Flags 0 dB 75 (|RMX_RF) UsIT - (THMN) Casing (A|MN) USIT -
USIT-E USIT-E Thickness USIT-E Custom Bonded

Indicator, Unfl d
(UFLG[O]) nhagge Normalizatio

Total (STIT) USIT-E Maximum of {1.95 in 2.95|Internal Radii|g1 in 06| minus |4 Mrayl 9 n
Micro-debo
nding

_- = =
™o~

Abst

Motor

Absent
1.500
3.500

Absent
0.051
0.012
0.028
0.068

Absent
0.051
0.012
0.028
0.068
== Absent

1.500
3.500
5.500
7.500

Absent

Acoustic
Impedance
With
Micro-debond
ing Image
(AI_MDEBO
ND_IMG)
USIT-E

(Mrayl)

i Median of
0 it 504 5| Unflagged minus odan O [ Acouste | g

Gamma Ray | Amplitude | %JnflaglggRe%“ Internal Val IﬂpeQance Acoustic
(ECGR) | (AWMX_RF) ”@RTN RaF” Radius T:,\‘/J& Thickness %Wm Impedance
Hons-H | usie | IRMNCRE)orekm Ry | (VX | itk (AIMX) (AIBK)

_HONSH | BT | usime [WigmE | USTE [V usmE | USTE | Ugme

0 gAPIISOI0 0B 750 0 10 sl iy Jo1 i 08 () |1 Mrayl 9| (Mray)

Wave Minimurm of | pjedian K/lhickness Unflagged
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5288 38888 5558 &| Thickness (35588 Acousic FEEEE| Ratioof (5833
e e 2°9°°°| Average [ 7 < | Impedance [~ “* " | Cement | < *
Azimuth of L B ERAV B | Value B W Average | Measuremen| 1
Eccentering | BXPI | gy |7 Explicit (UT:I’?VE) Explicit L(JAS'I’frV% Custom ts(‘é%;ﬂ‘g?' Custom
(AZEC) | Normalizalio | o majizatio " IRAV-ERA +"| Normalizatio | ———— | Normalizatio | ————— | Normalizatio | )<+ | Normalizatio
USIT-E n n Sy n 0.1 in 06 n 4 Mrayl 9 n n
0 deg 360 Lé,sr;esgﬁg USIT- [t USIT- | Thickness | USIT- | Acoustic | USIT- | U
) Amplitude of | Medianof | Unflagged | Minimum | Unflagged | Impedance | Acoustic [— Acoustic
Cai‘gga%?“ar F'ags‘S#FELG) Unflagged | Unflagged |intemal Radii|  Value Casing | Minimum | Impedance M'.C“"geb.o”d Impedance
Ultrasonic - Wave External minus (THMN) | Thickness |  (AIMN) (AIBK) ing Ratio (AIBK)
(CCLU) USIT | (AWBK_ RF) | _ Radil Median USIT-E minus USIT-E USIT-E (MDR) USIT-E
USIT.E Processing | USIT-E | (ERAV_RF) | Intemal 01 in o0g Medanof =T Tl (Mray) USIT-E (Mrayl)
- 2= | Flags (dB) USIT-E Radius |2 M YO ynflagged | MY 1 lEgan
20 in 20| (UFLGIOD) [ - (IRBKM_RF) | Thickness Casing Acoustic 2398
Ampitade of USIT-E '\ﬂz'f?;umegf 195 in 2.95 USIT-E | Maximum | Thickness | Impedance Ratio of Gas |~
P 99 Vedi (in Value  |(THBKM_RF)| Maximum Measuremen | | 1
Eccentering Wave edian ts to Total
. Internal (THMX) | USIT-E (AIMX) s to Tota
for Unflagged| 5 R Amplitude nterna GASR Custom
amma Ray Radius of USIT-E (in) USIT-E (GASR) o
Waves (ECGR) | (AWMN_RF) adius o o > USIT- | Normalizatio
(ECCERF) | pGNs.H | USIT-E Casing 0.1 in 06 - Mrayl 9 n
USIT-E |———— |7 __|Corrected for 1 0 ysiT-
, 0 gAPI 150 0 dB 75 Eccentering Acousti
0 in 05 Bonded coustic
(IRAV_RF) on Imped
Average of mpedance
USIT-E With
Motor Unflagged | —— Gas Y
Revolution Wave 1.95 in 2.95 M!cro-debond
Speed Amplitude : = ing Image
(RSAV) (AWKV_RF) Maximur of (A_MDEBO
Unflagged ND IMG
USIT-E USIT-E N _IMG)
i Internal Radii .
(IRMX_RF) Micro-debo USIT-E
0 dB 75 USITE nding (Mrayl)
Motor : _E=
Revolution Maximum of 14 g5 i 2 95
Speed Unflagged —
(RSAV) Wave Minimum of
USIT-E Amplitude | Unflagged
s (AWMX_RF) | Internal Radii
USIT-E | (IRMN_RF)
Stuck Tool 0 dB 75ﬁ
Indicator, 1.95 in 2.95
Total (STIT)
0 ft 50
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-UFLG4 UFLG5 UFLG6 Value within[3.5-6.5] - : . Casing Thickness Error
5-UFLG7 UFLG8 UFLG9 Value within[6.5-10]- : |:| Loop Processing Error
TIME_1900 - Time Marked every 60.00 (s)
Description: USI Composite  Format: USI Composite  Index Scale: 5in per 100 ft  Index Unit: ft  Index Type: Measured Depth  Creation Date: 22-Apr-2016
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Channel Processing Parameters




ONE: Parameters

Parameter Description Tool Value Unit
ISSBAR Barite Mud Presence Flag Borehole No
BERJ Bad Echo Rejection USIT-E On
BHS Borehole Status (Open or Cased Hole) Borehole Open
BS Bit Size WLSESSION Depth Zoned in
CASING_PRATIO Casing Poisson Ratio USIT-E Standard Poisson Ratio
CBLO Casing Bottom (Logger) WLSESSION 11814.6 ft
CDEN Cement Density HGNS-H 16.69 Ibm/gal
CMTY(U-USIT_CEMT) Cement Type USIT-E Regular Cement
THNO Nominal Casing Thickness - Zoned along logger depths WLSESSION 0.361 in
DC_MODE Depth Correction Mode DepthCorrection Real-time
DFD Drilling Fluid Density Borehole 8.4 Ibm/gal
DFT Drilling Fluid Type Borehole Water
DTMD Borehole Fluid Slowness Borehole 206 us/ft
ETIP Elevation of the TIP above MSL WLSESSION 4779 ft
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 HGNS-H 1
HEMA Hematite Presence Flag Borehole No
ICE_PROCESS ICE Processing USIT-E Yes
IMAR Image Rotation USIT-E Off
MEAS_WLEN Tcube Processing Window Length in Measurement Mode USIT-E 22.44 us
MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 1.18
MUD_N_THE Theoretical Mud Normalization Factor USIT-E 1
OPLEV USIT Remove Flagged Data Level USIT-E OPT2
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 of Vertical Samples used for Micro-debonding USIT-E 5
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 HGNS-H 0.125 in
SOCO Standoff Correction Option HGNS-H 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 %
HISC Tool Position: Centered or Eccentered HGNS-H Eccentered
U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 1.8 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 1.48 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 26 30.5 104
BS 13.5 104 1933
BS 8.5 1933 6768
All depth are actual.
00 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 36 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 \Y
HRES Horizontal Resolution USIT-E 10 deg
MAX_LOG_SPEED Toolstring Maximum Logging Speed WLSESSION 3600 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 375 KHz
UWKM USIT Working Mode USIT-E Uncompressed 10 deg at 6.0

inLF
USIT_DEPTHLOG Starting Depth Log for Ultrasonics USIT-E 6803 ft
USSP Ultrasonic Service USIT-E usl
VRES Vertical Resolution USIT-E 6.0in
WINB Window Begin Time USIT-E Time Zoned us
WINE Window End Time USIT-E Time Zoned us
Time Zone Parameters
Parameter Value Start Time Stop Time Start Depth ( ft) Stop Depth ( ft)
WINB 31.88 22-Apr-2016 15:02:55 22-Apr-2016 15:04:28 6768.1 6513.34
WINB 15.47 22-Apr-2016 15:04:28 22-Apr-2016 15:41:37 6513.34 62.4
WINE 71.88 22-Apr-2016 15:02:55 22-Apr-2016 15:04:32 6768.1 6499.3
WINE 85.62 22-Apr-2016 15:04:32 22-Apr-2016 15:41:37 6499.3 62.4
All depth are at tool zero.
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TIME_1900 - Time Marked every 60.00 (s)
Minimum Minimum Minimum Minimum
Acoustic Acoustic Acoustic Acoustic
Impedance 1 | Impedance 3 | Impedance 5 | Impedance 7
(MIN_AI) | (MIN_AI3) | (MIN_AI5) | (MIN_AIT7)
USIT-E USIT-E USIT-E USIT-E
0 Mrayl 15|0 Mrayl 15/0 Mrayl 15{0 Mrayl 15
Maximum Maximum Maximum Maximum
Acoustic Acoustic Acoustic Acoustic
Impedance 1 | Impedance 3 | Impedance 5 | Impedance 7
(MAX_AI1) | (MAX_AI3) | (MAX_AI5) | (MAX_AI7)
USIT-E USIT-E USIT-E USIT-E
0 Mrayl 15|0 Mrayl 15{0 Mrayl 15|0 Mrayl 15
Average Average Average Average
Acoustic Acoustic Acoustic Acoustic
Impedance 1 | Impedance 3 | Impedance 5 | Impedance 7
(AV_AI1) (AV_AI3) (AV_AI5) (AV_AIT7)
USIT-E USIT-E USIT-E USIT-E
0 Mrayl 15|0 Mrayl 15/0 Mrayl 15{0 Mrayl 15
Minimum Minimum Minimum Minimum Minimum Acoustic
Acoustic Acoustic Acoustic Acoustic Acoustic | Impedance
Impedance 2 | Impedance 4 | Impedance 6 | Impedance 8 | Impedance 9| Minimum
(MIN_AI2) | (MIN_AI4) | (MIN_AI6) | (MIN_AI8) | (MIN_AI9) (AIMN) 5E888.
USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E =¥
-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5|0 Mrayl 15|0 Mrayl 7.5 1 "m
Maximum | Maximum | Maximum | Maximum | Maximum Acoustic 25598 Custom
Acoustic Acoustic Acoustic Acoustic Acoustic | Impedance £ < & & « | Normalizatio
Impedance 2 | Impedance 4 | Impedance 6 | Impedance 8 | Impedance 9| Maximum n
(MAX_AI2) | (MAX_Al4) | (MAX_AIB) | (MAX_AI8) | (MAX_AI9) (AIMX) n USIT -
USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E \ CUStl(')mt' Acoustic
7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5-7.5Mrayl 7.5(0 Mrayl 15/0 Mrayl 7.5 "o Impedenge e nded
i
: Average Average Average Average Average Acoustic T-  IMicro- peon 2R/ 9%-0]
Amplitude of | Acoustic Acoustic Acoustic Acoustic Acoustic | Impedance AUS i !croldebond
Eccentering | impedance 2 | Impedance 4| Impedance 6 | Impedance 8| Impedance 9| A Couste | g made | Gamma Ray
mpedance 2 | Impedance 4 | Impedance 6 | Impedance 8 | Impedance verage Impedance | (Al_MDEBO | (ECGR)
(ECCE) (AV_AI2) | (AV_Al4) | (AV_AIB) | (AV_AI8) | (AV_AI9) (AIAV) (AIBK) ND_IMG) | HGNS.H
USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E USITE | ————
0 in 05).7.5Mrayl 7.5|-7.5Mrayl 7.5/-7.5Mrayl 7.5|-7.5Mrayl 7.5(0 Mrayl 15{0 Mrayl 7.5| (Mrayl) (Mrayy |0 9T
~ LT ] HE EEEE i — -
00 _: :: _E = _: — EE —
= == i = = == =
00 SSCSSSBosses =SS Ees oSSSfUEeRidee o= =
00 E 5 - =
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000
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00 = —
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Amplitude of |  Minimum Minimum Minimum Minimum Minimum Acoustic |§ ugj—:l.rg'; g15888 GR<75 7|Viicro-Debo
Eccentering |  Acoustic Acoustic Acoustic Acoustic Acoustic | Impedance |€ ~ 7| T T € e ded
(ECCE) |Impedance 1|Impedance 3 | Impedance 5 | Impedance 7 | Impedance 9| Minimum B | 1 || Gamma Ray
USIT-E (MIN_AI) | (MIN_AI3) | (MIN_AI5) | (MIN_AI7) | (MIN_AI9) (AIMN) Custom (ECGR)
.| USITE USIT-E USIT-E USIT-E USIT-E USIT-E - | Custom HGNS-H Gas
0 in 05 Normalizatio | Normalizatio |
0 Mrayl 15|0 Mrayl 15|0 Mrayl 15|0 Mrayl 15|0 Mrayl 15|0 Mrayl 7.5 n n 0 gAPI150}  Liguid
Maximum | Maximum | Maximum | Maximum | Maximum | Acoustic USIT - USIT -
Acoustic Acoustic Acoustic Acoustic Acoustic | Impedance | Acoustic Acoustic Bonded
Impedance 1 | Impedance 3 | Impedance 5 | Impedance 7 | Impedance 9| Maximum | Impedance Impedance
(MAX_AI1) | (MAX_AI3) | (MAX_AI5) | (MAX_AI7) | (MAX_AI9) (AIMX) (AIBK) With
USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E | Micro-debond
0 Mrayl 150 Mrayl 150 Mrayl 15{0 Mrayl 15(0 Mrayl 15(0 Mrayl 7.5 (Mrayl) | ing Image
: (AI_MDEBO
Average Average Average Average Average Acoustic ND_IMG)
Acoustic Acoustic Acoustic Acoustic Acoustic | Impedance USIT-E
Impedance 1 | Impedance 3 | Impedance 5 | Impedance 7 | Impedance 9| Average (Mray)
(AV_AI1) (AV_AI3) (AV_AIb5) (AV_AIT7) (AV_AI9) (AIAV) y
USIT-E USIT-E USIT-E USIT-E USIT-E USIT-E
0 Mrayl 15{0 Mrayl 15|0 Mrayl 15(0 Mrayl 15|0 Mrayl 15|0 Mrayl 7.5
Minimum Minimum Minimum Minimum
Acoustic Acoustic Acoustic Acoustic
Impedance 2 | Impedance 4 | Impedance 6 | Impedance 8
(MIN_AI2) | (MIN_AI4) | (MIN_AI6) | (MIN_AI8)
USIT-E USIT-E USIT-E USIT-E
-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5
Maximum Maximum Maximum Maximum
Acoustic Acoustic Acoustic Acoustic
Impedance 2 | Impedance 4 | Impedance 6 | Impedance 8
(MAX_AI2) | (MAX_Al4) | (MAX_AIB) | (MAX_AI8)
USIT-E USIT-E USIT-E USIT-E
-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5
Average Average Average Average
Acoustic Acoustic Acoustic Acoustic
Impedance 2 | Impedance 4 | Impedance 6 | Impedance 8
(AV_AI2) (AV_AI4) (AV_AIB) (AV_AI8)
USIT-E USIT-E USIT-E USIT-E
-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5|-7.5Mrayl 7.5
TIME_1900 - Time Marked every 60.00 (s)
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-UFLG4 UFLG5 UFLG6 Value within[3.5-6.5] - : . Casing Thickness Error
5-UFLG7 UFLG8 UFLG9 Value within[6.5-10]- : |:| Loop Processing Error
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ECCE_RF AWBK RF Radii easuremen
| USIT-E | ( USIT-E | Erav_re) tsto Total | N
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0 in 05 ) |— USIT-E | Normalizatio
Minimum of |1:99 in 2.95 1 . n
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Amplitude of
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Eccentering 1

for Unflagged
Waves

(ECCE_RF)
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0 in
Motor
Revolution
Speed
(RSAV)
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Motor
Revolution
Speed
(RSAV)
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Total (STIT)

0 ft 50

C
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L B ERAV B | Value B W Average
EXp“.C't . Explicit Explicit (THAV) Explicit (AIAV) Custom
Normalizatio RV PR B USIT-E R USIT-E N
Normalizatio |" oAy .ERa | Normalizatio | ————— | Normalizatio | ————— | Normalizatio
n n . . n 0.1 in 06 n A Mrayl 9 n
USIT - USIT v
deg 360 P . USIT - e USIT - Thickness USIT - Acoustic USIT -
. r°ceff;’ﬂ% Amplitude of | Median of | Unflagged | Winimum | Unflagged | Impedance | Acoustic |
agsszE )| Unflagged | Unflagged |Intermal Radii|  Value Casing Minimum | Impedance |Micro-debond
- Wave External minus (THVMN) | Thickness |  (AIMN) (AIBK) ing Ratio
USIT | (AWBK_RF)| Radi Median | USIT-E minus USIT-E USIT-E (MDR)
Processing | USIT-E | (ERAV_RF) | Internal 01—06 Median of TIQ (Mrayl) USIT-E
Flags (dB) USIT-E Radius |>' M O} Unflagged |-= MY 1 0
20| (UFLGIOD) [ : (IRBKM_RF) | Thickness Casing Acoustic
1. 2. - :
USIT-E I\iIJmf:num gf %00 295 T USITE | Maximum | Thickness Impedance Ratio of Gas
O ryIv (in) Value  |(THBKM_RF)| Maximum Measuremen
e Internal (THMX) USIT-E (AIMX) ts to Total
frpitude | USIT-E - USIT-E (GASR)
(AWMN_RF)| Radius of S B L) B L USIT-E
USIT-E Casing 01 in 06 -1 Mrayl 9
— | Corrected for 1 0
0 dB 75 Eccentering
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Average of USIT-E
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Wave 1.95 in 2.95
Amplitude | piaximum of -
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(AWAV_RF) Unflagged d
_USITE | ntemal Radii Micro-debo
0 dB 75| (RMX_RF)
USIT-E
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Unflagged 1.95 in 2.95
Wave Minimum of
Amplitude | Unflagged
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USITE | (IRMN_RF)
—— | USIT-E
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USIT Processing Flags (UFLG[0]) USIT-E

1- UFLG 1 Value within [0.0 - 1.5] - :
2 - UFLG 2 Value within [1.5-2.5] - :
3 - UFLG 3 Value within [2.5-3.5] - :
4-UFLG4 UFLG5 UFLG6 Value within [3.5-6.5] - :
5-UFLG7 UFLG8 UFLG9 Value within[6.5-10]- :

B uTiv Eror

. Pulse Origin Not Detected
B WINLEN Error

. Casing Thickness Error
|:| Loop Processing Error

TIME_1900 - Time Marked every 60.00 (s)

Description: USI Composite  Format: USI Composite  Index Scale: 5in per 100 ft  Index Unit: ft  Index Type: Measured Depth  Creation Date: 22-Apr-2016
16:22:53
c el Proce g Para CLC
ONE: Parameters
Parameter Description Tool Value Unit
ISSBAR Barite Mud Presence Flag Borehole No
BERJ Bad Echo Rejection USIT-E On
BS Bit Size WLSESSION 8.5 in
CASING_PRATIO Casing Poisson Ratio USIT-E Standard Poisson Ratio
CMTY(U-USIT_CEMT) Cement Type USIT-E Regular Cement
THNO Nominal Casing Thickness - Zoned along logger depths WLSESSION 0.361 in
DC_MODE Depth Correction Mode DepthCorrection Real-time
DFD Drilling Fluid Density Borehole 8.4 Ibm/gal
DFT Drilling Fluid Type Borehole Water
DTMD Borehole Fluid Slowness Borehole 206 us/ft
ETIP Elevation of the TIP above MSL WLSESSION 4779 ft
FDII FPM Data Interpolation Interval USIT-E 0 ft
HEMA Hematite Presence Flag Borehole No
ICE_PROCESS ICE Processing USIT-E Yes
IMAR Image Rotation USIT-E Off
MEAS_WLEN Tcube Processing Window Length in Measurement Mode USIT-E 22.44 us
MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 1.18
MUD_N_THE Theoretical Mud Normalization Factor USIT-E 1
OPLEV USIT Remove Flagged Data Level USIT-E OPT2
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 of Vertical Samples used for Micro-debonding USIT-E 5
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
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 %
U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 1.8 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 1.48 Mrayl
ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.6 Mrayl
ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl

00 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 36 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 3600 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 375 KHz
UWKM USIT Working Mode USIT-E Uncompressed 10 deg at 6.0

in LF

USIT_DEPTHLOG Starting Depth Log for Ultrasonics USIT-E 6803 ft
USSP Ultrasonic Service USIT-E usl
VRES Vertical Resolution USIT-E 6.0in
WINB Window Begin Time USIT-E Time Zoned us
WINE Window End Time USIT-E Time Zoned us
Time Zone Parameters
Parameter Value Start Time Stop Time Start Depth ( ft) Stop Depth ( ft)
WINB 31.88 22-Apr-2016 14:43:17 22-Apr-2016 14:43:35 6753.45 6739.53
WINB 15.33 22-Apr-2016 14:43:35 22-Apr-2016 14:50:52 6739.53 5487.31
WINE 71.88 22-Apr-2016 14:43:17 22-Apr-2016 14:43:55 6753.45 6710.44
WINE 63.91 22-Apr-2016 14:43:55 22-Apr-2016 14:44:06 6710.44 6693.27
WINE 73.73 22-Apr-2016 14:44:06 22-Apr-2016 14:44:43 6693.27 6586.62
WINE 77.35 22-Apr-2016 14:44:43 22-Apr-2016 14:44:47 6586.62 6572.28
WINE 87.17 22-Apr-2016 14:44:47 22-Apr-2016 14:50:52 6572.28 5487.31

All depth are at tool zero.

Company:Noble Energy, Inc. Well:Wells Ranch AA22-650

ONE: Log[3]:Up:S003

Acoustic Impedance of Mud vs Depth

2D Cross Plot

' Index Range: From 6767.50 to 62.50 ft |
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AcgMode RunPath

SamplingRate
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OSDD_Code
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Label
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Company: Noble Energy, Inc.

Wells Ranch AA22-650
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