s, INC.

The University of Utah
16B(78)-32

Presented by:
Canamera Coring Team



Goals and Objectives

A Bu: S5 UNIT OF TURBD DRILL INDUSTRIES, INC.

All Coring operations were conducted in accordance with the safety programs as prescribed by University
of Utah, Canamera, and the Drilling Contractor.

The main objective was achieved by utilizing Canamera's 700 (7.00” OD) Conventional JMS system to core
and recover ~240’ of Granite formation as planned with the University.

Well Program

WELL NAME: 16B(78)-32
LOCATION: Beaver County, UT
RIG: Frontier 16
FORMATION: Granite

DEPTH: Start 4,855’

End 10,493’
AMOUNT OF CORE: ~210’ FT

CORE SIZE: 4”
INCLINATION: 0 & 60 Degrees
MUD SYSTEM: WBM

BARREL LENGTH: 60’ JMS BHA to cut 30’ of core

©2019 Canamera Coring. All rights reserved.



Casing Discussion CANAMERR

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

24" Conductor Pipe
0.5” Wall Thickness
Set at 100 ft MD in 36" hole

7" Production Casing at 10,197 ft MD Surface Shoe at 1,100 ft MD

(in 9-1/2" hole) 16" JFE 110T (in 22" hole)

38 Ib/ft P110MS and P110EC VAM Top HT 84 |b/ft BTC (ID is 15.01” and Drift is 14.822")
(ID is 5.920” and Drift is 5.795") Coupling OD is 17.000 (confirm for JFE)”
Coupling OD is 7.852+"

Intermediate Shoe at 4,960 ft MD &
<" 11-3/4” JFE 110 and 125T (in 14-3/4" hole)

65 lb/ft BTC (ID is 10.682” and Drift is 10.526”)
KOP @ 5638 ft MD Coupling OD is 12.750” (confirm for JFE)
Build Rate of 5° /100 ft MD

EOB @ 6938 ft MD -

7" Production Casing at 10,197 ft MD
(in 9-1/2" hole)

38 Ib/ft P110MS and P110EC VAM Top HT
(ID is 5.920” and Drift is 5.795")

500 ft Openhole Coupling OD is 7.852”

TD @ 10,697 ft MD, 8265 ft TVD

\\\/

©2019 Canamera Coring. All rights reserved.



Zone 1 Core Run #1

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

CCl 700 60’ JMS BHA — 913 Bit
* Sensored

* Cored from 4,855’ — 4,871’

ROP 8 ft./hr.
* Core jammed
* @ 4,870 call was made to increase
RPM from 35 to 45
* Pump pressure went up 250 psi
* Lost torque and ROP
e 16’ cored 14.6’ Recovered
* Core jam found in the shoe

* Pictured to the right

2 JMS Deployments
* Primary
* ~4,860
* Secondary

. ~4,864

©2019 Canamera Coring. All rights reserved.



Zone 1 Core Run #1

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

MR

7 A Add

©2019 Canamera Coring. All rights reserved.




A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

©2019 Canamera Coring. All rights reserved.



Zone 1 Core Run #1 May 9-2023

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

May 09
4857
4858 h|
00:1 5:00
4859 . |
4860 s b ===a==n Primary Liner Deployment
00-30:00 4861 I
4862 |
4863 .
ooasoo | 4864 -===+ Secondary Liner Deployment
4865 ' -
s Start of Second Stabilizer
01:00:00 4867
4868
071:15:00 4869
01:30:00 4870
4871
01:45:00
02:000:00 4871 -
~— = !! == ]
Historical Weight on ... - Rotary RPM - Total Pump,..‘
May 08 - May 09, 2023 0.0 0.03 0.00
(2 hrs 26 mins 04 secs) 3 kibs 12||0 RPM 50| |0 gal/min 500
Hole Depth Rate Of Pe.. ‘ Convertible...‘ Convertible... ‘
4871.62 0.00 0.000 0.000
ft 0 ft/hr 15|/ 4 kf-Ibf 6|4 kf-Ibf ]

©2019 Canamera Coring. All rights reserved.



Zone 1 Core Run #2

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

CCl 700 60’ JMS BHA — 713 Bit
* Sensored
Cored from 4,871’ — 4,878’
ROP 3.5 ft./hr.
Core jammed
* @ 4,874 increased rotatory to 50 RPM.
* Began to see erratic torque spikes
brought rotary down to 40.
* 4,878 lost all torque
* Pumped 3 sweep of torque ease.
* Brought weight up in increments of
1K from 8k to 20K.
7’ cored 6’ Recovered
2 JMS Deployments
* Primary

* ~4,873"

* Secondary

* ~4,878

©2019 Canamera Coring. All rights reserved.



Zone 1 Core Run #2

15:50:00

15:55:00

16:00:00

16:05:00

16:10:00

16:15:00

16:20:00

16:25:00

16:30:00

16:35:00

16:40:00

16:45:00

16:50:00

16:55:00

17:00:00

17:05:00

17:10:00

17:15:00

17:20:00

17:25:00

17:30:00

17:35:00

17:40:00

17:45:00

4855

4860
4870

4871

4872

4873

4874

A875

A876

A8T7

4878

4878
4878

Historical

T

p-m

L]

May 09 - May 09, 2023
(2 hrs 02 mins 03 secs)

Hole Depth
4878.40
ft

©2019 Canamera Coring. All rights reserved.

F——;————— -——

C

>

(
J

-
L

/

7
z/—'"_

Weight on Bit |

43.5
0 kibs 25
Rate Of Pene... 4

0.00
-1 fi/hr 12

Rotary RPM ©

0.06
30 RPM
Convertible T... ¥
0.000
0 kf-Ibf 8

- ———

50| |0

Total Pump ... .

0.00
gal/min 500
Convertible T... 4
0.000
kf-Ibf 8

—— e T YT 1,,'.1-'»‘;4—'1—-"-""\'

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

Primary Liner Deployment

0

Over Pulr N
0.0

klbs 100

Mechanical ... {

ksi 600
-



Coring Dynamics

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

Measures Core Barrel Vibration to Improve Core Quality, Recovery and Efficiency

. Downhole forces experienced during the coring process adversely affect critical key performance indicators of a
successful coring operation: quality, recovery and efficiency.

. By measuring the effect of operating parameters, equipment selection, borehole design and other variables, a coring
program can be optimized through intelligent selection of barrel length, BHA design and operating parameters.

. Data can be collected at three points using CuBIC® 3G; the bit, the near bit stabilizer, and in the inner tube hanger.

'*‘.‘

' | :

»-

r

. Features and Benefits ) 2
| E_,,, e Rotational measurements: verification of rotating inner tube
- Is inner barrel stabilization needed?

‘ e Data measured includes
e Rotation (RPM)
e Axial and lateral vibration and shock
e Inclination, time and temperature

; e Memory mode

e Easily integrates within all Canamera Coring platforms

t ) i T —
e/ i
“haf ) |

' l

[ -

/ |

4 l

- ) —)‘

| |
L 1 ! "

©2019 Canamera Coring. All rights reserved.



EZ Lead

& ame°
Stabilizar

Quter
Tuba

& ame°
Stabilizar

Shart
Outer
Tuba

& 1116
Stabilizer

Shart
Outer
Tuba

81116
Stabilizar

8 304°
Care Bit

3.15ft

4.00 fr

26.00 ft

4.00 ft

18.00 ft
4.00 fi

4.00 fr

4.00 ft

133ft

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

Total

Blagft

©2019 Canamera Coring. All rights reserved.

Item Component Vendor oD o Cun:::tlm Length me?h Remarks
1 Core Bit Canarmera 875 in 4,00 in B.480 HT 1.33 fi 133 ft
2 8 11/16 Stabllizer Canarmera 7.00 in 575 in 6480 HT 4,00 ft B33ft
3 Short Outer Tube Canarnera 7.00 in 575 in 6,480 HT 4,00 ft 933 ft
4 & 11/16 Stabilizer Canamera 7.00 in 5.75 in 6480 HT 4.00 ft 1333t 2F-3R Ported Flapper Float
5 Short Outer Tube Canarnera 238 in 575 in B.480 HT 18.00 ft 3133t 75 klbs Latch Up Only
[ 8 3/8 stabilizer Canarmera 7.00 in 575 in 6,480 HT 4.00 ft 3533 ft
) Outer Tube Canarmera 838 in 575 in B.480 HT 26,00 ft 6133 ft
B 8 3/8 stabilizer Canarmera 838 in 575 in 6,480 HT 4.00 ft 6533 ft
9 EZ Lead Canarnera 7.00 in 250 in 41/21F 3.15 ft 6348 ft
10 lar Canarmera 6.88 in 225 in 41/21F 12,00 ft B0.48 ft
11 X0 2.00 ft B24Eft
CORING BHA: B2ABft




Sensor Zone 1 Core Run #1

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

Conng Stalx
ShXpeak

Conng Statx

Shipeak
Surtace Surtace Surface Surtace Conng Statx
Rotwy RPM Rotary RPM AutoDrilier W08 SP Gamma Shpeak
Conng Staby Cornng & Surtace Surtace: CuBiC |AP1) Conng Br
GyroXmoed GyroXmed Weighe on Bit Standpipe Pressure BOC 0 200 ShXpeak
—_— | ' ' ' |
Conng Statx [klbs] [wl lm/lev] Conng B Conng Be Conng Bx
GyroXan SeckSH Temperatuee Shipeak
» 0 20 0 1000 0 1 e s "
| ' ' ' LI PRI O SR LI HEN P I HN P T |
Surlace Corning Staby Coring & Surface Surlace Surtace Coning Suab Coring Seats Coring B
Block Howghe GyroXmas GyroXmax Fotary Toeque Total Pump Output Rate Of Penctration StchShp femperatue Sh¥peak
[ft) [RPM] [RPM] [kft-Ibs) |GPM] [ft/hr) 1%} 1C] (+]}
10 110-10 100-10 100 0 10 0 500 0 50 0 150 0 150 0 o
I TR SRS S — | | RIS S T — | I T T— 1 | — A A A 1 l i i i i 1 i i i i ' aiiiaaal F PR R T T — | 1 " i PR L

2023/05/08 |
21:00:00 —

2023/05/08 |
22:00:00

2023/05/08 |
23:00:00

j: .
ol

2023/05/09 | I |
00:00:00
o Aa A B ¢ | SERRINEEE. < ¢ ol 5 S - ey SRS MERSl SN
2023/05/09 ‘ ROP DROP
01:00:00 ! ' 2 — ' i
4,870 2
- |
Y I ¥

2023/05/09 |
02:00:00

©2019 Canamera Coring. All rights reserved.
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Sensor Zone 1 Core Run #2

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

Conng Stab Surface Surtace Culic Conng Sab
GyroXmed Wiight on Bt Sandpipe Pressure DoC ShXpeak
-_—
Comng Stad [kibs) [psi| lin/rev] Coneg Stabr
GyroXmn £ ShZpeak
0 30 0 500 1000 0 05 1
| ' ' ' ' . 1 by =l s B o o/t gaenvel
Surface Conng Stab Surface Surtace: Surface Cering Stab Coring Statx
Block Meight GyraXmax Rotaey Torgque Tonal Pump Output Rate Of Penatration StckShp Temperatse
[ft] [RPM] [kft-1bs) IGPM] [feshr] 1%] (] (gl
10 1o 0 50 100 0 5 1 o 500 0 50 0 150 65 100 0 50 100
) TR SR S S S— | it a b a s L  IEPTRPT IS R —— | L i i i i l 1 i " i i 1 ) IR ST S S S S— | § R ST S S TR — | | ISR T SRS ——

2023/05/09 |
14:30:00

2023/05/09 |
15:00:00

2023/05/09 |
15:30:00

2023/05/09 |

16:00:00 #ort

N ) — = e e e e e e e 2 L ——

2023/05/09 |

16:30:00
4876
ZOE3/0S09 | oy e o e e o e <1 1 5 0 1
17:00:00

2023/05/09 | 28
17:30:00 e

2023/05/09 | TR ] e 8 e
18:00:00 S R (|

©2019 Canamera Coring. All rights reserved.



ISINE!

A Bu: S5 UNIT OF TURBD DRILL INDUSTRIES, INC.

* While drilling to core point, we recommend the last 5’ be drilled with reduced weight on bit
* As per Sanvean and Canamera recommendations for core #3

* WOB 4k to 12k

* RPM 35 to 55

* GPM 350 to 400

» Keep it consistent when coring is going well

©2019 Canamera Coring. All rights reserved.



Zone 2 Core Run #1

CCl 700 60’ JMS BHA — 913 Bit
10000 | oonn
* Sensored e
20000
Cored from 9,800’ — 9,817’
30000
ROP 1.9 ft./hr. . " i
Core jammed @ 9.817’ s |
17’ cored 16.6" Recovered -
No JMS deployments o
8 %” Cleanout Run — B
90000
2000 .
£000 16
20000 9817
Htorical
May 29 - May 29, 2023
(14 hrs 57 mins 20 secs)
Hole Depth
10270.24
ft
Bit Depth
10270.24
©2019 Canamera Coring. All rights reserved. ft

I I? ==
- } -
#
2
&
- < X
Skt
'—’-"/ . =
Weight on Bit |
17.7
0 Kios 25,30
Rate Of Penetration N
1.56
0 fune 515
AutoDriller On Bottom ROP Set..
1.70
0 ft/he 7.0

s i
X3, | J
= ¥
e '
.
i (
{ \
( i
B
&l [ f
- "1 ‘\L
= 5 |
<)
B
3 '
= { (R
;o L]
j = |
- I ‘
= |
< | L |
=z £ Ir
: : » S
é : \ﬁ \ ‘;
Rotary RPM | Total Pump Output
35.69 404.48
RPM 65 1250 gal/min
Convertible Torque ‘ Convertible Torque
19.296 19.296
kf-of 300 kf-of
Mechanical Specific Energy ‘ Standpipe Pressure
2327.3 562.97
ksi 10000 1200 psi




BHA 1 — Soft-torque inducing high variance in RPM.

ROP seems formation dependent.

Surface: Surface: Surface: CuBIC:
Rotary RPM AutoDriller WOB SP Total Pump Output poc
SN1089: Surface: (GPM] [in/rev] SN1089:
GyroXmed Weight on Bit 0 500 0 005 01 Shxpeak
I ' ' ' ' 1 Lo o bl
SN1089: [kibs] Surface: iface: SN1089:
GyroXmin 0 50 AutoDriller Diff Press SP AutoDriller On Bottom ROP Setpoint ShZpeak
! ' ' ' ! ——
Surface: SN1089: Surface: Surface: Surface: SN108%: SN1089%: SN1089:
Block Height GyroXmax Convertible Torque Standpipe Pressure Rate Of Penetration StickShp Temperature ShYpeak
[ft] [RPM] [kft-Ibs] [psil [ft/hr] %] (a] )] SN1089 SN1089
ShXFftMag ShzFftMag
Hz) Hz)
-18.7224 121.278-50 350 0 50 0 500 1000 0 5 10 150 0 150 0 100 200 0 100 200 300 400 O 0 100 200 300 400
| ] " " " " " 1 | S o | 1 L L " 1 PP S IR T S U S W | P il | S S S S R | 1 PRI M o B B | TS FETS FATTE Saae | | S FETEE FETEE Prae | [T T SR TEE e |
2023/05/29 | |
08:00:00
9,801 =)
9,802
9,803
9,804
2023/05/29
12:00:00 —p
9,805
9,806
9,807
2023/05/29 | |
16:00:00 T 08,
9,809
9810
9811
9812
9813
9814
2023/05/29 | 9815
20:00:00
9816
9,817

0.0001

0.01

1

0.0001

0.0001 1




Zone 2 Core Run #2

22400:00 024
- CCl 700 60’ JMS BHA — 713 Bit |
9826
* Sensored Bt .
0827 Primar
, , 233000 | whCcd - -
* Coredfrom 9,823’ — 9,853 | Deployment
L 9830
* ROP 2.7 ft./hr. 030 | goa,
D1:08:00 0832 = = "-—-—_.._ - Secondar
° 30! Cored 28,4’ Recovered - ——— -—'\—————-,———f}_—-—;ﬂ__ﬁ_——ﬂn——— - - y
otaoo0 | 0833 ) — T Ty Deployment
0834 A o= S ——
* 2 JMS Deployments won | oms - ! (; '_{____r_
= f':‘ g2
* Primary 023000 | 9836 - o T E.) L
osonn0 | 9837 F ""J ? 's:
o ~ ” —_——— ] E
9,828 e | 258 " [ ¢ - C) =
9839 - )
* Secondary D00 | oo - — 9 1
, usao | 9841 - [i = 'L,_
e ~9,832 0842 L s ) T
050000 =~ /
w w43 b - g <
* 9 %" Drill Ahead e - = t
P =S 3
X { b —— T
00 | oo u e (,3 {
063000 | 9846 - r < \?
oraom | 9847 r S "/----_5 ¢
0848 —S -\
073000 _-;\ = |
oeonng | 9849 " T~ ?
%50 | - _‘[_—, g ¢
0830:00 | 0851 : L. ¢ - . 1
000 | gg5) | md | |lee———— | ——= N
Historical Weight on Bit N Rotary RPM A | Total Pump Output 4
JUn 01 - Jun 02, 2023 17.5 35.39 404.48
(11 hrs 45 mins 02 secs) 0 klbs 2530 RPM 65/ (250 gal/min 350
Hole Depth Rate Of Penetration ‘ Convertible Torque ‘ Convertible Torque ‘
10270.27 1.74 19.478 19.478
ft 0 fi/hr 515 KF-f 30/ |0 kfbf 50
Bit Depth AutoDriller On Bottom ROP Set... ‘ Mechanical Specific Energy ‘ Standpipe Pressure ‘
©2019 Canamera Coring. All rights reserved. 1 0270'27 1 '90 2092'9 562'81
ft 0 fi/hr 7/(0 ksi 10000 |200 psi 400



BHA 2 — RPM variation rises during soft-torque ON. ROP priority on autodriller settings?

Surface Surface: Surface: CuBiC:
Rotary RPM AutoDriller WOB SP Total Pump Output DoC
SN1069 Surface [GPM] [in/rev] SN1089
GyroXmed Weight on Bit 0 500 0 005 01 Shxpeak
L L A R A AR | -
SN1089 [kibs] SN1089
GyroXmin 0 50 AutcDriller Diff Press SP AutoDriller On Bottom ROP Setpoint Shzpeak
[ | ——
Surface: SN1089: Surface: Surface: Surface: SN1089: SN1089: SN1089:
Block Height GyroXmax Convertible Torque Standpipe Pressure Rate Of Penetration StickSlip Temperature Shypeak
Ift) [RPM] [kft-Ibs] [psi] [ft/hr] (%] Q 6] SN1089 SN1089 SN1089.
ShXFfthag ShYFftMag ShzFftMag
(Hz] [Hz] [
-20 150 -50 350 0 50 0 500 1000 0 5 10 150 0 150 0 100 200 0 100 200 300 400 O 100 200 300 400 O 100 200 300 400
{ Y W G PO U S Y] | | S T S W S T S | " " L " g3 g a1 3 o 5.8 | ' PRI | PR sl 1 P il £ g a0 Foa o 0og L1y | IR FETTE ST TS FATE | | TS PR T a Neae | | T NS FETT FETe |
2023/06/01 | l f
20:00:00 3
2023/06/02 | \
00:00:00 i
)
[
pi
¥
2023/06/02 | :1
04:00:00 |
. B3
4 l H
|
2023/06/02 | = §
08:00:00 t

0.0001 0.001 0.00.0001 0.001 001 0.10.0001 0001 0.01 0.1




Zone 2 Core Run #3

07:30:00
CCl 700 60’ JMS BHA — 713 Bit 08:00:00
» Sensored e
09:00:00

Cored from 10,250’ — 10,256’
09:30:00
ROP 1.3.ft./hr. -
Core jammed @10,256’ 10:30:00
6’ cored 5,5’ Recovered UL
11:30:00

1 JMS Deployment

12:00:00
* Primary e
° ~10I253” 13:00:00
8 %” Drill Ahead 13:30:00
14:00:00
14:30:00
15:00:00
15:30:00

L]

10252

e 1 8253 e o e

10254 E
10255 =
10256 -
10250 | =
Historical

Jun 05 - Jun 05, 2023
(9 hrs 34 mins 18 secs)

©2019 Canamera Coring. All rights reserved.

Hole Depth
10269.20
ft

Bit Depth
10269.20
ft

CORIN q

- [ J; ‘ o 5
i 3 L
(] ¥ —_ <
< -1 % z
L%] s
Py, = L g
=] = } 2
;: o S - :D -~ —
~— g £ ,; =5
P ) 2
TE ‘ﬁ e ——
" d
> <t ;_ Prima ry
______ B e VNN | N TR s L
oy Ssvecmns s ' Deployment
— =5 <
i = \ 9
‘(} < e o
P e =
= — > o :; -
‘ -_— { z
R ! 7
> & 3 3
S — — 5 e
< B ~—Fr} -,
> §
. 3
= } 3
<l { 2
~uik p >
> T "

Ty

Weight on Bit b Rotary RPM N Total Pump ... A
14.4 36.15 403.65
0 kibs 20//30 RPM 70300 gal/min 500/
Rate Of Pene.. W Convertible T.. W Convertible T.. 4
0.19 20.260 20.260
0 ft/hr 5|0 kf-Ibf 30//15 kf-Ibf 30
AutoDriller 0. N Mechanical . N Standpipe Pr.. 4
0.70 - D97.92
0 ft/hr 7//0 ksi 10000/ 400 psi 600 |



BHA 3 — Soft-torque ON during parts of run. ROP does not appear to be primary setpoint. As bit plays out, S-T may be inducing
high shocks.

Surface: Suriace: Surface: CuBi:
[— AuteCriler WOB 5P Total Pump Cutput [
1178 Surface: (GEM] (infrev] SMITTE:
Gyrpimed weight on Bit 00 0 . : 025 Shikpeak
T 1
MR [klbs] Surface Surface sh1ITE:
Gyrodmin AutoCriler Ciff Press SP Mumolriller On Botbom ROP Setpoint Shipeak
[} S0
1 ol —
Surtace sN1TE Surtace: Surtace Surtace EIEES SR SM1ITE
Block Heighe GyraXmax Convertible Tarque Differercial Fressure Rate Of Penetration SxickShp Temperature: Shypeak
[ft] [RPM] [Ift-Ibs] [psil [ftfh] [%] 11 [l s st
ShFiibag ShYFItMag
Mz, 1Hzl 1
1] 120 -50 250 0 500 100 200 0 5 oo 150 120 150 0 00 200 0 100 200 300 400 0 100 200 300 400 O 100 200 300 400
1 n i L i 1 1 L L n 1 1 : n 1 | I T R R 1 L PRI T S 1 L PR L
2023/06/05 | |
04:00:00

;
=

S
2023/06/05 | | ]
080000 |
|
10,251 j
10252 p
10,253
10,254 L

:

2023/06/05 | | |
120000 'y ]
10,255
10,256
.I
2023/06/05 | | | | ;
16:00:00 L

-
[ T ——
T |
. e Ll
‘WWWV“W“

00001 0001 001 0.10.0001 .01 0.0001 001




Zone 2 Core Run #4

FORGE 16B(78)-32  Frontier (Utah) 16  June 07,2023 MDT 11:29:36  Live View:  Driling .

* CCI 700 60" JMS BHA — 713 Bit

LT s
¢ Sensored LT | oss | } —_—
bo|jossemo | oo | L e
205 — 1‘,“
* Cored from 10,264’ — 10,272’ I | 2l
- ROP 1 ft./hr. bl | 0w | |l oS
* Core jammed @ 10,272’ | )
¥ 0530 .\‘1
* 8 cored 4,6’ Recovered | seooca | 10263 !
* No JMS Deployments Ul
° 07:00:00 2y
® 8 %” Dri” Ahead v 073000 10269 1 l‘/
0ed : ; V
- =
o000 | 1= 2
ut 093000 k_ ;)
e Weight on Bit N Rotary RPM b Total Pump Output N
(9 hrs 10 mins 50 secs) 0.0 0.00 337.20
0 iibs 25 35 RPM 55 1250 galimin 350
Hole Depth Rate Of Penetration ‘ Convertible Torque ‘ Convertible Torque ‘
10271.79 0.00 0.000 0.000
f 0 fuhe 516 kbt 230 kf4of 50
l Bit Depth AutoDriller On BottomROP Set.. | Mechanical Specific Energy ' Standpipe Pressure =~ '\
©2019 Canamera Coring. Al rights reserved. 10259.93 1.10 = 274.64
o ft 0 fthe 70 ksi 10000/ 450 psi 600



BHA 4 — Soft-torque OFF.

surface:

ROP responds closely to autodriller.

wrface:

Surface: CuBIC
Rctary RPM ler WOB 59 Total Pump Output DoC
ENIE Surface: [GPMI linfrev] SH1TE
Gyremed eght on il 0 700 0 0.02 004 Shipeak
| I
e kibs] Surface anire
GyroXmin AutoDriller Diff Press SP On Bottom ROP Setpoint Shpeak
0 50
T S — —
Surtack s Sutacs: Surtace surtaca switm sn1m sz
Block Heighs GyraXmax Comvertible Tarque Differential Pressure Rate Of Peretration sicksip fempenture shirpeak
] RPM] kft-lbs) i ft/hi % C ] ] ST
[f1] [RPM] [ <] [psi] [ft/hr] [3] L] ] SHFIMag SV
[Hz) Hz) Hzl
0 150 -50 0 100 200 0 5 00 150100 1500 2000 100 200 300 400 0 100 200 300 400 O 100 200 300 400
1 I 1 n n 1 1 L 1 I I | I | T 1 PR R B 1 1 I PR n n 1 1 I 1 1 1 1 I n 1 I EE N PR FRE | | T PR P TS S A IFTETE T T AT AR |
2023/06/07 I
0000:00
1
1
10,265
202306007 | | 10268
04:00:00 10,267
10,268
10,260
2023/06/07 |
08:00:00
10,270
10,271
0230607 | | { =5
1200:00 & = i‘

0.0001

0001 0.010.0001

0.001 00100001

0.001




BHA Run #5

A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC.

Project BHA Details A BUSINESS UNIT OF TURSD DRILL INDUSTRIES, INE.
Name Utah Forge #5 Core Bit 713 IADC S232
Components 75.11 Serial # CCI-3409-01 TFA 1.05
BHA Total 76.42 Size 8.75x4.00 Length 15.7480
Description 60" Standard JMS System with 8.44 stabs Nozzles 14.000

Name Description Serial Length ID oD

Bit Stab 4223-02-01 4.0000 5.750 8.440
Core BBL 4481-01 26.0000 5.750 7.000
Stab 3695-01-07 4.0000 5.750 8.440
Core BBL 1460-7 26.0000 5.750 7.000
Stab 1948-01-05 4.0000 5.750 8.440
EZ-Lead 2674-01-3 2.9800 1.250 7.000

Core Jar 662-003 8.1300 2.250 6.500
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Zone 2 Core Run #5

CCl 700 60’ JMS BHA — 8.44 Stabs —
713 Bit
* Sensored
Cored from 10,274’ — 10,304’
ROP 1 ft./hr.
Full Run
30’ cored 28’ Recovered
1 JMS Deployments
* Primary Deployed 10,278’
8 %" Drill Ahead

©2019 Canamera Coring. All rights reserved.

Time Depih Direction
U5:00:00 TUZ7U 0w
06:00:00 10275
070000 10276
08:00:00

10277
09:00:00
10:00:00

10278
11:00:00 10279

10280

10281
12:00:00 5

10282

10283
13:00:00

10284
14:00:00

10285
150000

10286
16:00:00

10287
17:00:00

10288
18:00:00

190000 | 10289

20:00:00
21:00:00 10290
220000
230000 | 10201 t
10292 F
Jun 11 10293 -
10295 -
10297 F
01:00:00 10298 L
10299 -
02:00:00
10300 —
030000 | 10301 L
10302 r
04:00:00
10303 r
Historical

Jun 10 - Jun 11,2023
(1 day 0 hrs 0 mins)

Hole Depth
10303.95
ft

Bit Depth
4787.00
ft

We;ight on Bit
74.4
kibs
Rate Of Penetration

0.00

ft/hr

b |

25 35

N

5 16

AutoDriller On Bottom ROP Set... X

4.00

ft/hr

7

0

e
= :
= o
Rotary RPM b
0.03
RPM 55 250
Convertible Torque N
0.000
Kf-Ibf 23 0

Mechanical Specific Energy N

ksi 10000 450

Total I;ump Output
284.05

gal/min
Convertible Torque

0.000

Kf-Ibf
Standpipe Pressure

284.03

psi

D Over Pull N

0.0
350 0 Kibs 200

b Mechanical Specific Energy N

50 0 ksi 5000

h | AutoDriller Torque A |
0.000

600 0 Kf-Ibf 30




BHA 5 — Soft-torque OFF. Very high shocks, likely formation driven, RPM/WOB do not appear to drive shock. Frequencies shift
during instances of higher shock,

Sirface:
Ratary RPMA AutcCriter WOB 5P Total Pump Output DCC
SN117  Surises (GPM] linvrevi Sas
Gyroxrmed weight on Bit 0 500 0 002 004 nXpeak
I ' . ' . 1 LI I B R I |
sN1TE (Klbs) Surface Surface SN1I7E:
Gyremin AutaCriler Oiff Press SP #olritier On Bottom ROP Sespaint ShZpeak
0 50
T S | —_—
Surtace sNTE Surtace Surtace Surtace w17E sNTR sN117E
Block Height Gyroxmax Canvertible Tarque Differertial Frezzure Kate O enstration Seceslip Temperature Shypesk
ft RPM] Kft-Ib ft/he %) C] w1178 SNITT0 SNITS
[ft) [RPM] [ 5] [psi] [ft/he) [%] [l lal ShFRMag ShYFIMag SIZFtMag
! Mz Ha)
0 150 -50 250 0 50 0 100 200 0 S 0 0 150 100 150 0 100 200 0 100 200 300 400 0 100 200 300 400 O 100 200 300 400
ooy yeca TR Liaagl L) 1iieyl I Liiasd L TP PRSPPI |

2023/06/10 |
04:00:00

2023/06/10 |
08.00:00

2023/06/10 |
12:00:00

2023/06/10 |
16:00:00

2023/06/10 |
20:00:00

2023/06/11
00:00:00

2023/06/11 |
04:00:00

0.0001 0001 001 0.10.0001 0.01 0.0001 0.01




Zone 2 Core Run #6

CCI 700 60’ JMS BHA — 8.44

Stabs — 713 Bit

* Sensored

e Cored from 10,430’ — 10,460’ | ...
e ROP1.3 ft/hr 220000

| Jun13
* Full Run
* 30’ cored 25,7’ Recovered

* 1JMS Deployments

06:00:00

e 8 %” Drill Ahead

07:00:00
08:00:00
09:00:00
| 1e00:00
11:00:00
12:00:00
12:00:00
14:00:00
| 1500:00
16:00:00
50
17:00:00 0
9000
18:00:00 0
0
e
Historical Weight on Bit | Rotary RPM N Total Pump Output b over Pull b |
Jun 12- Jun 13,2023 0.0 0.00 0.00 0.0
£308 ZIen20 ) 3 Kbs 24//30 RPM 50|30 gal/min 0| |4 Kibs 1
Hole Depth Rate Of Penetration N Convertible Torque N Convertible Torque b | Mechanical Specific Energy N
10947.00 0.00 0.000 0.000 ==
ft 0 fithe 3(|22 Kf-bf 30|22 kf-Ibf 20/ 0 ksi 5000
Bit Depth AutoDriller On Bottom ROP Setpoint N Mechanical Specific Energy N Standpipe Pressure N AutoDriller Torque N
417.07 - - 0.00 0.000
ft 0 farhr 7/l ksi 10000| {400 psi 1200/ |0 Kf-lbf 30
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BHA 6 — Soft-torque OFF. Relatively low WOB and good cutter engagement resulted in longer run.

SNIAR
Shipeak
SN1187.
ShZpeak
Surface Surlace SN118T
Ratary RPM AutcDillor Dif Press 52 Shvpoat
SN11ET Surtace: Surtace: SNO268P.
GyroXmin Wesght on Bit Differential Pressure Shipeak
SNT1EZ: SNO258P: [klbs) (psil NS NSk SNG2659.
GyroXmad GyroXmed . E smnm W On Battam ROP Setpoint Stekslip Temperature ShZpeak
5
TR ' ' 1 L T R R T A |
SN118F SNO268P: Surface: Surface: SNRGEP: SNO2GEP: oUP.
GyroXmax GyroXmax Corwertible Torque Rate OF Penet StckShp Temperature Shivpeak
” RP 7 " % ) SNa26E0 SHo268P g7 sne?
(RPM] (RPM) (Kdt-lbs] ) %) @ (gl SnzFithag ShyFithag ShzFftMag
Mz Mz} L]
20 10 0 150100 160 0 250 0 200 200 400 0 200 400
1 1 1 ' 1 1 L I ' 1 1 1 1 L 1
2023/06/12
16:00.00
10431
10432
2023/06/12 | | 10433
2000:00 04al
10,433
2023/06/13 | | 10436
oooooo | | 1843
10,438
. 10443
202306013 | | J03
04:00:00 10445
10,446
10447
10,448
2023/06/13 | | 10449
08:00:00 | | 10450
10451
10452
10453
2023/06/13 | | 10454
120000 10455 i
10,456 b
10,457 { L |
10458 | }
10459 }
2023/06/13 j 4
16:00:00 = 24 =t
o )

0.0001

0.01

0.0001

0.0001

0.0001 0.01 0.0001

0.0001




Zone 2 Core Run #7

CCI 700 60’ JMS BHA —8.44 ™=

22:00:00

Stabs — 713 Bit —
01:00:00 3 E— __—‘-7_—%-*
* Sensored S
, e = Primary =T
Cored from 10,462’ — 10,493 = - Deplc?y-m_e'ﬁt_-_-;f
* ROP 2.6 ft./hr. A
OP 2.6 ft./hr S Secondary d
* Full Run ~" Deployment ___%-‘
* 31’ cored 27’ Recovered

10:00:00

* 2JMS Deployments
o Pr|mary Deployed 12:00:00

10,468' 14:00:00

15:00:00 10481

* Secondary Deployed 10452

16:00:00

10 470’ 17:00:00 04z
’
18:00:00 10484
” 8 -
e 8%” Drill Ahead tecang | 10483
20:00:00 1oaEe
H 10487
* Bit has damage oo | 10600
10489
22:00:00 10490
10491 i
zapape | 10402
. I | S — v P S i —-
dunie | 10000 [ ' Sc? :
Historical Weight on Bit b | Rotary RPM b | Total Pump Output N Over Pull b |
Jun 14- Jun 16, 2023 0.0 0.00 0.00 0.0
e e e 3 kibs 24|30 RPM 50/ (340 gal/min 440 |4 klbs 1
Hole Depth Rate Of Penetration A Convertible Torque b | Convertible Torque N Mechanical Specific Energy N
10947.00 0.00 0.000 0.000 =
f o firhe 3|22 kbt 30| |22 kb 30/ |0 ksi 5000
Bit Depth AutoDriller On Bottorn ROP Setpoint h | Mechanical Specific Energy h | Standpipe Pressure h | AutoDriller Torque h |
417.07 = = 0.00 0.000
fi 0 firhe [ ksi 10000/ |400 pei 1200| |0 Aty 30
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BHA 7 — Soft-torque OFF. Interesting FFT response during RPM step test. Shocks rise with WOB, but higher ROP setpoint yields
longer run.

Surface: Surface: Surface: CuBIC
Rotary RPM AugoCriler WOB 52 Total Sump Output 00oC
rwnm ) ),:"ﬁ(: [GPM] linfrev] >Immk
GyroXmed Weight on Bit 500 0 0,05 o1 Shxped
" . 0 ' 1 Foo oo bl
W8k [kibs) surface SN1TEs:
GyroXmn 0 50 AutoDriller Diff Press SP AutoDrller On Bottom ROP Setpoint ShZpeak
! . ' ' ' 1
Sutace s Sutace sutace Sutace sn1ss sne snites
Block Height GyroXmax Comwertible Torque Oifferential Pressure Rate Of Penctration SuckSip Temperature hipeak
] RPM Kft-lbs] ft/h 5 ) SN e
if) [RPM) [Kft-lbs] Ipsi {ft/hr] %) ] fg) oL 8 ko
Mz Hz!
-20 120 -50 150 0 50 150 150 0 100 200 300 400 O 100 200 300 400 O 100 200 300 400
1 1 1 il 1 L 1 1 n il 1 1 I FTTEY FETTE PR Free | | FTETE P FUTRS FwE | losayl Lasealiaael
L=
2023/06/15 T t
000000
2023106115 |
04:00:00
{
!
j
202306115 f
080000 '
e o
202306115
120000
2023/06/15 |
16:0000
2023/06115 3
200000
2023/06/16 L——
00:00.00 R

0.0001 0.001 0.010.0001 001 0.0001 0.01




A BUSINESS UNIT OF TURBO DRILL INDUSTRIES, INC

Lower WOB, gradual upward staging vyields longer runs

Full hole 8 %" hole size proved to provide the best runs

8.44 Stabs & standard BHA provided the best runs and recoveries

Friction reduction shoe seemed to provide better runs and recoveries

JMS mitigated 11 potential jams
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Canamera Contacts - Questions CANAMERA

A Bu: S5 UNIT OF TURBD DRILL INDUSTRIES, INC.

Blake Mock
Sales Manager

Blakem@canameracoring.com
936-537-5418 (Cell)
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