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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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10.2 Software Version
10.3 Composite Summary
10.4 Log ( DJ Basin Ultrasonic Cement Summary
Report )
10.5 Parameter Listing
11. XYZ ( USI Fluid Acoustic Slowness vs Depth 3.0 in )

12. XYZ ( USI Acoustic Impedance of Mud vs Depth 3.0

Driller Depth

Casing 16in
36.94lbm/ft

Open Hole 26in

Casing 9.625in
36lbm/ft

Open Hole 13.5in

Sb.DD £ [
1850.00ft




Casing 5.5in
20Ibm/ft

Open Hole 8.5in

16157.00 ft

Borenole e/C3 q D REeCOora
Bit
Bit Size (iin) 26 13.5 8.5
Top Diriller (ft) 0 80 1850
Top Logger ( ft) 0 80 1850
Bottom Driller ( ft ) 80 1850 16157
Bottom Logger ( ft) 80 1850 6710
Casing
Size (in) 16 9.625 5.5
Weight ( Ibm/ft ) 36.94 36 20
Inner Diameter (in) 15.572 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 ) 80 1850 16157
Bottom Logger ( ft) 80 1850 6710

Rema and EquIpMeE A

ONE: Toolstring

ONE: Remarks

Equip name Length
LEH-QT 38.95
LEH-QT

EDTC-B:9
247
EDTH-B:93
09
EDTG-B:79
445
EDTC-B:92
47

35.47

AH-184[ 28.97

2]

AH-184[
1]

26.97

HGNS-H:4
736
HGNH:298
7

NPV-N
NSR-F:507

24.97

— —

p——.

-4

MP name Offset

CTEM 31.97
ACCZ 0.00
/ HV 0.00
Gamma 30.1
Ray
TelStatu 28.97
s
GP14
4900
#T—Temper 24.94
ature
GR 24.23

Thank you for choosing Schlumberger!

Log run for cement evaluation

Toolstring run centralized using knuckles and
houma kit as per toolsketch

USRS-AB sub run with USI-TX transducer

Log correlated to downlog

Crew: Rob Selter, Kyle Howington

BHT: 234 Deg F

TOC: ~2500ft

Cement: Halliburton 13.2ppg slurry with
11.5ppg spacer

Main Pass logged @ 2500psi

Repeat Pass logged @ Opsi




v} I B
HACCZ-H:
5118
HMCA-H
HGNS-H:4
736
CNL Por 17.89
osity
HMCA 15.56
HGNS 15.56
Acceler 0.00
| ometer
USIT-E:93 15.56 t
0
ECH-MFA:
1924
USAC-A:9
30
USIS-A:18 -
20
USSC-B:79
9 /ﬂul
USRS-AB: L& AN
857 h N / '
USI-SENS \;ﬁ’
OR:888
USI-TX H'
P i
<))
\ Y } >
"
/usx Sen 0.37
sor
> ffaah 76RO
Lengthghgre in ft hgion
Maximum Outer Diameter = 3.625 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
Type 7-46NT-XS
Serial Number
Length 24000.00 ft
Conveyance Type Wireline




Rig Type

Crane USA

ONE:Depth Control Parameters

Depth Control Remarks

Log Sequence

Rig Up Length At Surface

Rig Up Length At Bottom

Rig Up Length Correction

Stretch Correction

Tool Zero Check At Surface

First Log In the Well

a Prope C Cd C C

Run 1 Log[3]:Up 6711.39 81.04

O elo - o

Yo . -
Start Value(us/ft) End Value(us/ft)
0 pDeda e eel O
ee Pipe no O one 44.00 46 O 4.44

N o P

DFD | 0.40I1b
) ed omp ed ee pipe no 0 e b R3
Start Value(Mrayl) End Value(Mrayl)
D0 P aln P&

O dl C C O
Acquisition System Version
Maxwell 2018 SP2 8.2.104493.3100

= L4 L4
Run Name |Pass Objective |Direction |Top Bottom Start Stop DSC Mode |Depth Shift |Include
Parallel Data
ONE Log[3]:Up Up 81.04 ft 6711.39ft |24-Aug-2018 |24-Aug-2018 |ON 5.99 ft Yes
10:34:06 AM | 11:36:01 AM

All depths are referenced to toolstring zero

Company:Noble Energy Inc

Well:Hurley H26-768
ONE: Log[3]:Up:S002

Description:

Creation Date: 24-Aug-2018 12:05:55

Format: Log ( DJ Basin Ultrasonic Cement Summary Report )

Index Scale: 5 in per 100 ft

Index Unit: ft

Index Type: Measured Depth

TIME_1900 - Time Marked every 60.00 (s)

Casing Collar Locator Ultrasonic (CCLU) | § § 8 &
USIT-E < Gas § 8832883 8§
20 n Nl £gco <6 o~
Nomizto oid| | W ——
Amplitude of Eccentering (ECCE) USIT-E 0 . . Custom Normalization
0 in 0.5 usIT-usIT | Acoustic Impedance Average (AIAV) Mlcro-rE)gebond| USIT - Acoustic Impedance With
: ; USIT-E Micro-debonding Image
Calibrated Gamma Ray (GR) HGNS-H Processing
Flags (UFLG)|q Mrayl 10 Bonded (AI_MDEBOND_IMG) USIT-E
0 gAPI 150  USIT-E (Mrayl)
{ 60
é 70
N ( 80 p . OV BE O ECUEEE EEE e




300

! \ié.g% NP AN ATA VAN AN YW AT
I E\ A Ja\ n




310
320
330

340

350

360

370
380
390
400

410

420
430

CLU

450
460
470

480

490

500

510

520

!

3
e

/<

K s

- <
Ne

1IN

.
\\ 7




| ..I1

o = w o o o o m = o o = w o o o o m = o o =
3 5 Te) e 5 3 @ © o © 3 3 © e © R ~ N ~ R N
N o J T T
\'L \ \s (.)(/ A \,\( y \/\ A ‘> Q\ _‘U\ \ \ — /\\ 4 <s\., \ N / A, \/ A, )<> N
7 N AV AN YV i) ™~ VI U Vv
e ﬂv \d
o TN AN AN DA AAA NNV N SN A A VNERE BRI NSRPN VN
AW v ,\ 2 < VNI \/ rf/\l\\/\ ,\ (\\/\ ,\\/.\ / VAR VA




o (] o o o
o 3 R 3 S o a S 3 3 o 2 = 2 S o a =1 & - 3 Lo 3
N~ ~ ~ ~ ~ (e0] © © © © (e0] © © © © (o)) o o o o (o)) o
h f |
|
AL LN A/ WAL AN & AL S \ P
I VIRAYTVL VoY VaY AL R Y S PV VALY Al A VA S
% N ﬁ,;\s A A A \ N avaSuip } ) VANANS /] \/() . /
A\ /\ N~ AW




\/
v

-~ Y M —h_-
o o o o
s ¢ ¢ S 3 8§ 8 8§ & 8.8 8 8 S g & 8 § © g & 8
> 3 S - = = = = — = = = = - p p p p - = p p
] \ ] z " 1o
! ] %
/ |
I
[2'4
\, v N \, \/\ ka ~ / JP[ 7 N M \— h
VN AMAN YN AN MY WL AN VAN M WY
e 3] ; v
i MaAL A AN v NAVAND X \ \ /j& VAN
)\ W A/ 4 / \A g




1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1380

1390

)
{

]
-
—

)

——= 1370

— T

\/




- ~A A N ~
o o o o

o o o =) o] o o o o o o o o =) o o o o o o o o
, S S 3 3 S < 3 g < w0 D o D ;! 0 ] i ) @ © o ©
1 — — — — i ] — — — i — — — — i — — — — — — —
]
Nl A~ —t— —~ — —] — A~ —t ~A— \ —

/ I [
v
4

. o A s . » N\ \ s s m y. \ :, 0 el \

W AV VWV VI VT VN MAL NV AT VT UV NV Y
/) i

NEAD WA MAL N N N MM \ R \ o
VY% Va A = Y% \J i M N v




o o o o
: % & 8 ¢ 8 8 S § § ® ¢ £ g~z oz & 8'% § @ og
— — — — — — — — — — — — — — — — — — — — — —
[ A1ird [ ]

avi ) AN g ! \\\ ./ A V. AN N A AR ) N \/ i mw

VANMEVE SR AR VA N A AN L/ \ 5\,4»/ /" VYW VT x$<j | W[V VW WS VM
SN M NAN AN A%\t A gD Ay [\ N AAN AAN] AR N A

=~ = AW V4
\/ \ () Jia NZ \/) \/ J \J P \




\/
v

r W |
o o o (@] o
10 3 S 2 S = S 2 S 2 10 2 S 2 S = S 2 S S 10 3
a ® ® 3 3 > o o > 3 o o % o & 2 S 2 S & 2
.)./_?, — A <(|\%w( I\J A A~ ~——~ N A N NA >\. N \/\ N A /\/ —] N
[l
_
\ N
) (:\) \, " f ‘L.IP? 7L M
AV VALY |
N \ A S .\_)L \ k
Y ANAN A YW/ I
g U %
““ \\ Ya P NN e /\\J( \/ \,,\\, \/ | A ./ a \.,r \ - i}
YT ) YTV v VAVAVNA 2V \4 A




\/
v

—J| — .M. W e ) A -
| . A
o o o o
Q 3 s S =] m o S 0 @ Q 2 s Q =] m o = 2 o Q 2
m m m N S = S S N S S S S N N N N N N N N S
| n A L L [ s N A N L] A Ny
-
) g i J
Lj. 2 .’ _\) \ / \> x f ] .
JANS N A\ A s WIONATW AN A S v
v <¢ \ V \VAARVY 7 \ o N \ \
ub v
Q
Y Vo A <
> i o N [ n ~ L \. na A /,\ &y |




a1 b P
/ ) gq SO at o \ — N
o o o o o
s = S m o S & o Q 3 s S S m o S = o 2 3 s &
N ~ @ @ g S N S S @ N N N N N N N N N N ~
(&)
T S e e e e e s 2 |
| |
[
r *’ 5‘— A \‘/ S ?1 \Jn \) — 5
\ ,\,r\ WA/ Ny [N A\ [y ¥l MM e [ AN \ (]
V TS 1y Y Y
T~ L/ N
/IJ /) . M /)( A > ~ JAN VN \/ \.\.\.\ ../




o o o o
3 8§ & &8 B 8 B2 B /7 2 g § § 828 ®H =2 =5 &8 5 B 9 f§
Y Y Y Y N Y Y Y Y %w S S S S N S S S S N N N
] T e T ]
) N [
A \ 7
| h >.: A M ski A\ / ,\5 Al
,\7 V NI M VT W JAYY:| \Miv \ N0
o
AP ,
B
\/ YA A ,\7 \, \ AN WAV I~ 4 Y/ \J /N
N l/. /\ A\ B /)




N

£

2730
2740
2750

2810

2820
2830

2850

2860

2870

A

N
e =

fa¥al =
LOUULY

2880
2890
2900
2910
2920
2930
2940




AN NG L DAY V2N PP N AR SV s 00 YW IS TS DO AS D S0 iV P9 AV A

<>7><\/\/\/ \Jt\/\/\/\/ JAVAN AN >>\/\/\/Mm N M I \(>/\/<\\/\/\/\/ A
RV VAVA S \ BN << N> g an 1 % VAN




L1

“w/ |

I A/
e o e e ] oo £ e et s e S
QP/\%% 9 . IR ) . \/\{/ ANNAREEN ><>>
NV N WL AN L TSAA TV AN NASARALN AN WV VAWV
| VIV T TTWINVIVT TV T, MJ/< Ve Vi r

A Ja\ FEEBN I

,\</<<\/ >\()>\/\/\/\,//3> 7\/7> hilid /\/\/ \/\\/\K\/\/&/\/\\E/ AN\ /
ok NS il VW v N B ERERAVNPZVAVAN




T y 1.5
: .
o . Ll _.H___.l. wmd
. ; W k ’IF et o. A '
AP /
J ™~ \ M \‘;_
U 3\ ‘N MM 220 V.
3 w
_7 f N , Qjmz %
|
o o o o o
& < 3 g g 3 < 3 S I 2 o o D Y > o) =] 5 v B ©
™ (s2] ™ ™ ™ ™ (s2] ™ ™ ™ ™ (s2] ™ ™ ™ ™ o™ 3n|._v ™ ™ ™ (s2]
(.\,).)\/I/\,.\(,\:)\ M- Man 7)\,\5\./\/\, «</>7. > \</\,7 )>\/\/,?,2$\/\,)\, /\S\ ’\,?J\ %S ,?\/\\/\/7)\,,\{,5\)\ \/\/\ 46,\/\/“8/\/\/\5\}&/\/\, AMMAN A
A I
o f / N AL Al ) h , A NIESA
WY VNN AV TAR ARY [ 7 WE S N L A P A
A _ N A~ Ng > y, & SANEE
\ / N AN NN A A . MoA /]
\ TV NN RaVEYAWSYAIRAV




| i :
at” as = &/
A \s A s >_
TIRMA S| Wea AN | B il (IR y
i. \
I ’
o o o o
o o o o n o o o o o o o o o n o o o o o o o
i § ¢ § ¢ ¢ & g g &~ & & &°§ &~ e & 2 7 @ g d
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ oow ™ ™
AN AAA A \" >?<,e< \ A AN AAAAAAA- ,\( MV A A M 2<<,>\>>? \<s>> M&Z& W
o
A o / A
4 1}\, (i,/ ,\\/ A \sﬁ N /ﬁ\r <<{ \. ./ /\: f A $ \.
VA AV WS I VW i li
~ \//u.) \ f.MW. V&\)« A
\ - A [\ J ] /37\ v i A AN~V
YA AL T V7 VTV




I r | M |
1 -— : 1
— [} .
L} 1 *
. f b
‘ | | - [ | ‘ [ 1] -‘-L -I:
. s Au . A Vot '
é_gi i \ 1 v\
AN L $ A i vk [
A A
\'f f
\
o . o o o
N, AANANH Y <( W\/\/ % (<\f>>\,\./> <<<<(<</\r>>\/>>> \ A f\ A/ »\/>\, <\<, >\>\<<, \,5\/\/\ N\ (,)\ / ™\ <</>\,>.\,\(\,.\ < A N M W >\, /\\
_
A De s, vj f
AV i IWAVYIITY NV / WAV é‘/,\‘/ -
YT T W] VTV UW— W LINERLC RN ah A MUV
' W N hm\ ) L ’
g X e\ N ~ /N /..\./ IN wvo /\, /\\.\
\ RS ~M\ALL MM I ANNA YV TN
,\\//\\(( ¥ /) /\ /,\,\/\\/.\ /.,\




{ L _
-— -‘ :
Trbing .
B
_ A
W N | \ A
A.FL [ ada JD< } \ @ f
: _ \ / N
\ /
» & ¢ & ¢ ¢ ¢ §F 7 I 3 ¥g s ¢ ¢ § § 8§ § g g
M¥>e<$>é> AT AAM A U A A M|~ N o W AN AR L | A a4
V
A ) ?. A
. ] LA e/ A A PARAVATYAT AR #./ A
BT yulh AT A VAL VAMRP AT \ A ANV
Y TV ,\
oy A/ J N MW A




il im .
Vs P A v AN
A > Er— Y "y “ (s.(} L(\ﬁ\_) AN g\ s.}\. .(rl??!.\ 1
\
L i
§ &H § ¢ g ¢ g g 2 g g g & 3 § 3§ § ¥ 3 F 3 =z
\ N ww\ AV | A AAMMIAAAT MM ~M | A [ ?< ~A 2?§é§%/3§>§<§>32&< \VAM WA
! A 11
- \_ M - > AY A / ' \ ) ,>r\ n Mm..
AT RN DY BV FAP A4 WA EATA VA Coah AVERT VA RV N DAV AVIATIW LYY
Y \ YT ,\ r IV \¥ "] v VA RRAL
] [
,\ ) \,/.\)/( A | LA /\// ~ /\\/ y / /]
| v AL ,\ JSYN /Y VY DV N\ \\ WA YNAa /S( NN ™




'w‘

T

" y A, A K
W A Ao’ hi
o o o o o
g B 3 5 3 B s & & @ g § g 3 e g & & g ~®
< < < < < < < < < < < < < < < < < < < <
MAMAAAN ANMAAANA/ W/Li A A M || SANANAAAANANAAN M~ MAAANAMY My M ~NA AN A
< ¥
. / / I 1\l !
\ J v v \
AN A N T AN AV VY AV A YR AT !
\ ) V i i
2 VW
TN N~ A A s
N S NEAEA Y AN L ) 7 AV




______E_e_f_:
m__ |

— '—_w_—l-— — _ 1 - ‘
ﬁ :

_
[ B | --
1
—-—-

f t ] 0 “_ [ee] [ee] [ee] [ee] 0 u_ [ee] [ee] [ee] [ee] H_ 2] [=))]
v\ A~
N~
A
\/\
)\/\/,\/
<,\/\/
()/\)\\/\
WAV
>)\,
/TN
NTAN
Y )
\/\ \(
>>\<
/>\/
,>\<(,\,
M~
~
- ?5?«5
% \
~ >.\<<,> <
O ,\(\/
NAM
X ANAS
\\/\
N~ ?\(/ v\
/\/.:\/
. 7\,)\/\
~ _
A
\<,
(,\ \/\\<
A\ _.\

P

v \ /1
- /S‘ /S
Y,
\/))\\ / A \\ N
| N
T =N
v r‘(d i :
ull
/\<, \ | ,
//J %.\ Y ( ,/.,\ ~ (l/(.\
| ™\
)\\( v i //\\,\ oY
W ?/c N i}
: A~
d /e \
AVLRN ( / i
<(\¢ <. ! \/(\\/(, |
AT |
T\ <“< / '\, /‘\ /\./ |
V|V (
Vv i
& i
m?VF/
ANt
A
/




y yultee | LITE

i o

o o o o
S § B8 g8 2 8 8 S g & 8 § 8 g8 & 8 8 S g2 & 8 g
3 < < 3 3 3 3 Lo 2 2 2 2 ) 2 2 2 2 ) o o o o
4 (?24,\,»\,25\1,\,\( M \J\S\f <i<<<>}ﬁél()\<,>?\(9wré$< f%l%%,?)\,\/\,?\,\(,\z!é)\,)\/?e,\, ~,Z<,>> [NZVN/VNSVY SVVVURN WAV T AV | IWWVVVSN PVESVWV;: SV .V SVVY VPN WENY
f< ‘/\/ T o <> \\ \ N ) M A \ﬁ \_ \,.z?b \ /s W'N A . /[ \\ Wl i J 0
AT AiVas AT AVERVAY IMAR AV VA N VAT AR W
Tl (i -
y ><>» & N < 1 / ™ N 1N \/{ s\\u
VL fa y d (S\\ % \ ik MY v
\/\//\\,/\ /| ) 1\,\/\/\\,./\\(/\k /\/\//A\.\ ¥ PV




\/

5150

5160
5170
5180

5190

5200

5210
5220
5230

5260
5270

5280

5290

5300

5310

5320

5330
5340

5350

e

>
=

=

=
{

—

=
I

—_—

GR

-

~

ECCE
[Sd

5360




-lt

._____

ey _.__._ m gy .u. "
ﬁ_._._ | EAL .#_..._.n _H._._ﬂ._i_ ._ el n.__

.._.._.w._...__1. ._. ._.1 dh.

bile T
Lrl o .__

o o o - o

™ & & < 3 g v 3 < 3 S 3o < o 0 D ] > Ty 8 i ]

re} re} re} o [T} [T} [T} [T} o [T} [T} [tol] [T} o [Te} [Te} [Te} [Te} o [Te} [T} [T}
</ ,\(\< AMWAN~~ )\/\,Z/)\/\/)}\,?.\( Z AMWARAAAAMAANMNAANN AN \<,><.\<<(.\<( NAN >\(.>ww< /f§)>>>> ﬁ)\/\,7>>\<,)\(,\<r (,\S)?/\/)ZS(J ,\/\/\/\,,)\.(é,\((((\()\,\}?\/

<> \_ 44 h A Na ) > A

N A DA, WALVNUAT viny \VANIA SNF ALY A\ N A A ALY SWATAVAVAYAY
WS\ AL P AT W Y W YSIVOAT T L [T U
T / ! !
/ VAV % ) VAN Y

1 N N \ f V[N i v AN 1

A VA W Yot AR N I YN AN

"\ VN V AN —/




_.__ e ._"__ﬂ_ L

.*._”:T.. w! o

;1

T
A1
| :
—— 1

o o o o o

s 2 § § 8 § B8 g8 & 8 88 © 8 8 8 g © g & 8 8 3%

Ire) © © © © © © © © © © M~ ~ ~= ~ ~ M~ ~ ™~ ~ ~ ©

[Te} o re} re} re} re} o re} re} re} re} o [Te} 5n|._v [Te} [Te} Lo [Te} [Te} [Te} [T} o
O




-L...._-_._.... ..E._._:_q.

......—w._ ..L_._ _..—_.._.__t._..l_. hl___._._-

e

<
[
{i
AN
)f
2'L
\
P
£
3
g
2
2
£
2
3|
S
¥
N >
<
i,

o o o o Lo o o o o (@) o o o o o o
o o
Lo o o o
wn wn wn wn [Te] [Te] [Te] [Te] [Te] [Te] n n Lo n © ©
Lo Lo Lo OL n ©
e A~ l,\.\,\);.\/\/\/.\,)
/\/.\l)\/\/\f
T WAV,
AN \, <
U

A
\ / AN A -
S alba/IU A ; . 0 <<
A GV VIS A CAAMIL A0 PAVSAAYAJ ALY 1L
<\(«<.>, dUdhindh \ / z{‘, ¥ /5 ‘/,\7 i T\ g A A N
/ , ) ~ AT
x \)\ M )\7 Al 1~ v )
A4 - N IR v @ -

/\.\ Va)




b ' -5; ' v

.- ..w,__.u._."____.._.uﬂ_. ..“___.v._.._.u. _”_“._. ._.__t___. .___"_‘ ....
ih,___ e .*

.-L ._...__.- W
G I

.._.._ .r1.-_.__ ._.. ._.__"1. ._.__ﬁ. .._1.. ._._..

T 0 - | ! o T i
i _,. cqr gl .._..__..____1____._r _.__,__

J\.\ /4\ \ M w VA ™
o o o o
¢ & 8 & & & ¢ @3 &F-82 @ I B F F @ F B F z & 8
—
J ~ \Z,)\/\J\/\(/\(/\((,\(?\/%)\/\/\( F 7,\/\)\ M NN ,\,\>\<,\,\,>?)>><n<</ <<§)>\</\,)\,§>\,§\<)\/?<i,?>\,\<(</) ? ><S)\,<<<,<<§\,\<,>\,e>\l<,>s\<%%(%g?)\,\fi/s\(s\,\é\s\/\/
V V <
A
,\., A\ N > \— V A CE\ ((r\./;s \ / \; Al A | N gﬁ N AN \» .
I AV AT AWV T [\ LA e Ao MR VI A A
\/ ) < Vv \ " Y Q/ T
\ A AN as ~ T WA
J — /, T / bt /W\ \A
1 A \ /V A\ N
ny v /:/ N : J |\ :k/ | N \3% SNV N
/ N \




i ot it st £ S el R

1._|.hl._.._. ..__. i _..._.. .1...q.__.- iR ¢ &

._.._.__
_: 0T 1= __s.__ ___.__. L _r_.__._, __

._. .. .._..._...... m _... _.-._ _.1 ﬁ_._"_ .._... ._..

SIS R T B R A R S - A - R I = L

Wl Mot é?(?fssi)\gd:, P A A AN | 2 [ v st [T s s s A <%M\<&<é A

) |

_ I
A\

LAV ?) \ \ 4 N \\PB, r ol 22 R W, 0 4N

T AR AT A YA T T VRV s 14 TR VA

Va A N
[ M, VA N A / |
v \

[ o \.\,\ Vad /\ ] / L/ ,>

/ < \% | Y C




.._. !..._ir_

i _4 L Wf_

. bﬁpp =r ‘Fh |

f’
—

¥ o

&

o o o o
i 3 & @& 8 g g€ 5 & &,z 8 2 & & g g g & g s &
A AA~A \ Z\, /\,\,\,<.<l<¢<r,)‘</>\<<<//\(,\<)\ , >s>)\,3)7!(/\8.)>\5)\((<7/\,>\<\,4 \?\),\/\(\(«<<<</i<f>>>?\<</ >\>\,\<<(_ _ \, AMAAVAAAS NN WANANANN ﬁ>\£ 75\(5)3\? A
¥ < <
- \//\‘—5\ . /\))\);r /\/)
- M A : 5 Q >> / A /7 = A \.— \ \/ AL r\, A .\ .\*&Vu _ﬂL \/
L NRALLAN A T VW WV WL WY AT WY 20 Sl A A | §™a Vi
A~
\ \ | Y \ )
- AN \ f/\\ :
A - A AN Nl \ /
v VU Y N it ~




E \g [ S =
‘> 6690 A
L1 —
—- 31 6700
1
E 5
6710 i)
Casing Collar Locator Ultrasonic (CCLU) | § € € S| Acoustic Impedance Average (AIAV)
USIT-E - o« USIT-E
20 : (L —
' 3 Explicit |0 ray
Amplitude of Eccentering (ECCE) USIT-E Normi“zat'o
0 n 05| ysIT- USIT
Calibrated Gamma Ray (GR) HGNS-H Processing
Flags (UFLG)
0 gAP 150 USIT-E

TIME_1900 - Time Marked every 60.00 (s)

Liquid

Micro-Debondi
ng

Bonded

—
2 9O o S o M ©
S @ © W 9O ©W = K~
o 2 N N o o < 9
S o o 8 F B © ~
<C (=]

Q

Custom Normalization

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

(Mrayl)

Description:  Format: Log ( DJ Basin Ultrasonic Cement Summary Report )  Index Scale: 5in per 100 ft  Index Unit: ft  Index Type: Measured Depth
Creation Date: 24-Aug-2018 12:05:55
c el Proce g Para CLC
ONE: Parameters
Parameter Description Tool Value Unit
BARI(ISSBAR) Barite Mud Presence Flag Borehole No
BS Bit Size WLSESSION Depth Zoned in
CMTY(U-USIT_CEMT) Cement Type USIT-E Regular Cement
DFD Drilling Fluid Density Borehole 8.4 Ibm/gal
DFT_CATEGORY Drilling Fluid Type Borehole Water
DTMD Borehole Fluid Slowness Borehole 206 us/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 Depth Zoned us
MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 1.12
MUD_N_THE Theoretical Mud Normalization Factor USIT-E 1.15
U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 0.1 Mrayl
USI_FVEL_SEL USI Fluid Velocity Selection USIT-E Automatic
USI_ZMUD_SEL USI Mud Impedance Selection USIT-E FreePipe Norm.
ZMUD Acoustic Impedance of Mud Borehole 1.48 Mrayl
ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.2 Mrayl
ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl
Depth Zone Parameters
Parameter Value Start ( ft) Stop ( ft)
BS 26 57 80
BS 13.5 80 1850
BS 8.5 1850 6710
MEAS_WLEN 22.44 57 6710
MEAS_WLEN 20 6710 6711

All depth are actual.
00 0 Ol P&

ONE: Parameters




Parameter Description Tool Value Unit
AGMN Minimum Gain of Cartridge USIT-E -12 dB
AGMX Maximum Gain of Cartridge USIT-E 48 dB
EMXV EMEX Voltage USIT-E 40 \Y
HRES Horizontal Resolution USIT-E 10 deg
ICE2_ACQ Ultrasonic ICE2 Acquisition USIT-E Yes
ULOG Logging Objective USIT-E MEASUREMENT
USFR Ultrasonic Sampling Frequency USIT-E 666667 Hz
UPAT USIT Emission Pattern USIT-E Pattern 375 KHz
UWKM USIT Working Mode USIT-E pncompressed 10 deg at 6.0
in
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 24-Aug-2018 10:34:06 24-Aug-2018 11:02:19 6711.39 6639.73
WINB 28.13 24-Aug-2018 11:02:19 24-Aug-2018 11:33:26 6639.73 341.87
WINB 30.44 24-Aug-2018 11:33:26 24-Aug-2018 11:36:01 341.87 81.04
WINE 71.88 24-Aug-2018 10:34:06 24-Aug-2018 11:02:24 6711.39 6627.92
WINE 70.34 24-Aug-2018 11:02:24 24-Aug-2018 11:33:20 6627.92 356.08
WINE 73.41 24-Aug-2018 11:33:20 24-Aug-2018 11:36:01 356.08 81.04
All depth are at tool zero.
0 PSI Repeat Pa
9 dl C C 9
Acquisition System Version
Maxwell 2018 SP2 8.2.104493.3100
= i i
Run Name |Pass Objective |Direction |Top Bottom Start Stop DSC Mode |Depth Shift |Include
Parallel Data
ONE Log[1]:Up Up 1984.16 ft |2516.63 ft |24-Aug-2018 |24-Aug-2018 |ON 5.47 ft Yes
10:05:08 AM | 10:08:33 AM

All depths are referenced to toolstring zero

Company:Noble Energy Inc

Well:Hurley H26-768
ONE: Log[1]:Up:S002

Description: ~ Format: Log ( DJ Basin Ultrasonic Cement Summary Report )
Creation Date: 24-Aug-2018 12:06:17

Index Scale: 5in per 100 ft  Index Unit: ft

Index Type: Measured Depth

TIME_1900 - Time Marked every 60.00 (s)

2.200
3.254
4.309
5.363
6.418
7472

Custom Normalization

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

(Mrayl)
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Custom Normalization

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

(Mrayl)

Description:  Format: Log ( DJ Basin Ultrasonic Cement Summary Report) Index Scale: 5 in per 100 ft  Index Unit: ft  Index Type: Measured Depth
Creation Date: 24-Aug-2018 12:06:17
c el Proce g Pars CLC
ONE: Parameters
Parameter Description Tool Value Unit
BARI(ISSBAR) Barite Mud Presence Flag Borehole No
BS Bit Size WLSESSION 8.5 in
CMTY(U-USIT_CEMT) Cement Type USIT-E Regular Cement
DFD Drilling Fluid Density Borehole 8.4 Ibm/gal
DFT_CATEGORY Drilling Fluid Type Borehole Water
DTMD Borehole Fluid Slowness Borehole 206 us/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 1.12




MUD_N_THE Theoretical Mud Normalization Factor USIT-E 1.15

U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 0.1 Mrayl
USI_FVEL_SEL USI Fluid Velocity Selection USIT-E Automatic

USI_ZMUD_SEL USI Mud Impedance Selection USIT-E FreePipe Norm.

ZMUD Acoustic Impedance of Mud Borehole 1.48 Mrayl
ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.2 Mrayl
ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl

ONE: Parameters

Parameter Description Tool Value Unit
AGMN Minimum Gain of Cartridge USIT-E -12 dB
AGMX Maximum Gain of Cartridge USIT-E 48 dB
EMXV EMEX Voltage USIT-E 40 \
HRES Horizontal Resolution USIT-E 10 deg
ICE2_ACQ Ultrasonic ICE2 Acquisition USIT-E Yes
ULOG Logging Objective USIT-E MEASUREMENT
USFR Ultrasonic Sampling Frequency USIT-E 666667 Hz
UPAT USIT Emission Pattern USIT-E Pattern 375 KHz
UWKM USIT Working Mode USIT-E Uncompressed 10 deg at 6.0

in
WINB Window Begin Time USIT-E 31.88 us
WINE Window End Time USIT-E 71.88 us

Company:Noble Energy Inc Well:Hurley H26-768
ONE: Log[3]:Up:S002

Fluid Acoustic Slowness vs Depth
2D Cross Plot
' Index Range: From 6711.00 to 81.00 ft |
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Company: Noble Energy Inc

Schiumberger

Hurley H26-768

Wattenberg
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