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Agenda
e Gas Lift in the Delaware Basin — Decline Curve Analysis — 4 pilot wells
(Permian) » Deep Dive into Well C
* Artificial Lift Map — Multi-phase Meter installed & CO, tracer
— Growing number of PAGL/GAPL wells conducted
—Target wells for the SST application * Deep Dive into Well D
« Super Sonic GL Tool (SST) — Multi-phase Meter installed & CO, tracer

conducted
e Candidate Well Selection & Timeline

* Overview of Results (Well A-D)
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SST Pilot Project — Delaware Basin

ObjECtive: p |Flowing B::%(:::y MinLiit:ltum |.atI¢:5 |I-.ife
* Validate production uplift and/or injection gas savings J GasLift  Volocity SRS
e Test in 4 wells to better understand technology :
* Surface MPM was installed on 2 wells to provide high-resolution - E,f'?f?zd 1‘(1,";(‘;"“’ EGZM%';{H:
real-time data versus periodic well tests : e e eI | I
Business Drivers: !
* Growing PAGL/GAPL conversion inventory — the costs to convert n
GL to PAGL/GAPL has increased, leaving wells waiting for budget. .
e Uplift —a low-cost way to increase rates and drop BHP is a
attractive while waiting for conversions. t ‘ .
 Compression Reduction — if reductions comparable to ) > - - = 'mm S
PAGL/GAPL can be shown. Decrease OPEX (buyback gas). Time (years)

22 . | RDC.COM




N\ GAS LIFT
R WORKSHOP

v

Artificial Lift Map w/ SST

Higher Volume Artificial Lift
ESP, SPHPGL, Annular, etc.
QL >1000 BFPD

Intermittent Gas Lift (IGL) & PAGL/GAPL
QL < 300 BFPD

GLR < 5,000 SCF/BBL
3,000
Plunger Lift
Liquid
QL < 300 BFPD o
GLR > 5,000 SCF/BBL (BLPD)
Rod Pump

QL <400 BFPD
GLR < 1,200 SCF/BL

—
GL w/SST (vendor estimate) /

QL <2000 BLPD

4,000

1,000

GLR < 10,000 SCF/BL (Actually 15,000 SCFD/BL) S—

V6 4 ¥

Plot of Gas Lift Ratio (GLR) versus Liquid
Flow Rate (QL) Provides the Best Intuitive
Display of AL Operational Envelopes

GL w/SST

1,200 5,000

Gas Liquid Ratio (Mscf/BL)
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Gas Lift

ESP / Gas Lift

€ Esp

Rod Pump
PAGL / Intermittent Lift
Plunger Lift

GAPL



RAGAS LIFT
)R WORKSHOP

SST Technology — Overview

* Works on Venturi
(Converting Pressure

Energy to Kinetic Energy) —
* Converging-Diverging
Nozzle to reach Supersonic
Speed Mixing
* Low Pressure Zone at the Tube
Throat/Tip of the Nozzle
Nozzle

—Induce more inflow from
reservoir

yV | ¥

v

Design Condition
ik X10
Y23
-2
<
<
1 -
0 : .
-2 2 4 6 8 10 12
Energy Transfer Zone
258
2 X 10
Y 2.26597
1.5
=
‘I -
0.5
Low Pressure Zone _—
G l
Injected Gas reach 2 2 4 6 3 10 12
Supersonic Speeds
1 . -
B Mixed Fluids 08
Injected Gas 08
B Produced Fluids % 04
X1 X112
0.2~ Y 0.084200{ Y 0.0842002 |
L _ e =
2 2 4 B ] 10 12

ALRDC.COM

9



QGAS LIFT T

/R WORKSHOP

SST Technology — Drawdown

SST Inlet Pressure Reduction [psi] Vs. Gas Volumetric
Flow Rate [mmft3/day]

The suction generated by the tool is a
function of several factors, but mainly:

450

& 400 O
] 2 A m|
* Pump geometry (throat/nozzle size) § 390 N A a ¥
S 300 O
. T O igth Oil-
* Injected gas rate and pressure 2 20 R = _ = R
_ ] 2 = .
* Flowing bottomhole pressure g . mLigth O30 W
%150 = o © o ©
* Produced fluid properties £ 100 e ®°
9 50 ® ®
o o)
0 0.5 1 1.5 2 2.5 3 3.5

Gas Volumetric Flow Rate [mmft®/day]
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SST — How it is Installed

4 Run Slickline

* Importance of Landing Location

RunN.4 — g3~ Tubing

- The SST should be placed across the current
point-of-injection (POI).

- ldeally on wells not “Multi-Pointing”.

- The use of CO, Tracer is an effective way to verify
the POl and was used in this pilot. Run N3

4 Run Slickline — Used to set SST across the
active GL valve (left picture).

* Single Run Slickline — Used with tubing

—

conveyed system (right picture). Runn2

b
snd .

F Stop

Upper
Extension

SSP
Existing SPM
and Valve/Orifice

Lower
Extension

Stinger

Pack Off

P_ Tubing
RunNI1— |
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Stop

Tubing Deploy or Single Run Slickline

TRCv —
Lock

«— TRCv
Nipple

Any OEM
i — SPMor
Conv
Mandrel

TRCv SST &
Extensions

TRCv
«— Polished

Bore
TRCv Lock

Seal Stack —
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Pilot Timeline — Delaware Basin (New Mexico)

Pilot Well Selection:

* PAGL/GAPL candidate — waiting on
conversion

* Mid-to-Late Life well with a production rate of
around 100-200 BFPD.

Pilot Wells:

e Wells A & B — First wells selected. Oct. and
Nov. of 2023 respectively.

* Well C & D — Second pair of pilot wells. Both
installed in Oct. of 2024.

yV | ¥

2023 2025

2024

—®@® o
Oct 21 Nov 9 Oct 6 Oct 10
Well A Well B Well C Well D
No BHPG No BHPG BHPG BHPG
Bulk & Test Dedicated Test Bulk Bulk
Sep. & Test + MPM & Test + MPM

14
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Pilot Well Details:
- 4 Wells included in trial.

- Formations: (1) Wolfcamp A & (3) Avalon wells.
- Avg. TVD in laterals: 12,525’ (WCA) & 9,149’

(Avalons).
- KOPs: 11,941’ & 8,625’

- Casing: 5-1/2” 23# (WCA) & 5-1/2” 17# (Avalons).
- All 2-7/8” production tubing and GL mandrels w/

packers.

- First production: End of 2017 to June of 2020.
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Details of Pilot Wells

SPUD: TIT2018
FRR: Ti26/2018

Wildcat Bone Spring
Lea Couwunty

rrrrrrrrrrrrrrrr

Swurface Casing o] 990

13.375 54.5 ppf J-55 BTC
Circulated 1G9 sx cement
Intermediate Casing i) 4 B18°
8625 40ppf J-55/L-80 BTC
Circulated 514 s cement

KOPF & B.758"
ECC & 8487
ECOL & 16,554

s e
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Standard WBD for
Avalon Completion

Production Casing [ia] 16,574"
5§85 1¥ppf RYCC P-110 CDC-HTO
FC (FBTD} 18,532
Mobes: Planmed Wet Shoe
Circulated: 0 =2 cemen i

M.J- B 558°
LAS Depth
Crrilfing skhowed 87042"
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Well A - DCA

Performance:

— No Multi-Phase Meter (MPM) data - D (N
available. by

— No CO, Tracer run. MT AEVHEES

— Some Multi-Pointing is suspected.

10 | 1 |
o e o ol o o° S o S S oS S o
g o o Ay L - o\ -+ o\ D Al o o o o>
> < > < O © < 5\ « = o> <
L] L] - o B
Dalyprd On e Dahyprd BFPC Davlypred Gaw/ 3000 - -~ Dalyprd W BASC OR NCREM Of — A MNC - === INCREM UCIND —— BAC G - == INCREM GAS
— [ ]
gupanonss - | r 1

— + 300 MCF/day gas uplift.

22 . |\|RDC.COM



) SGAS LIFT T

2/ R WORKSHOP

Well B — DCA

l 7/27/2021
RIH GL stri

Performance: M 1‘{&.
— No MPM data available. b
— No CO, Tracer run.

]
7J24/2021,
AOH ESP )
\

'

\\ w\r |
s i 1

— Production data initially not showing .. 7 || TR
production gains. :

..........................................

— Tool installed in the wrong location.

— Repositioned the tool and production S e dn e~ ’
gains trend in the right direction. - = Ll

— + 31 BOPD oil uplift. s S A .
— * 50 MCF/day gas uplift. * " a1 \ ’ A A
] ”

|
!
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Well C—- DCA

Performance:

MPM data available. SR B (14

— CO, Tracer run for verification of i
injection point. \r,_[w_w,p.ﬁw,.mw.%W:.hr. ‘
. 1] (M

— 1+ 30 BOPD uplift observed for
several months.

— Problems with compression
uptime prevented understanding
long term uplift.

18
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Well D — DCA

Performance
— No uplift.

— MPM showed massive instability in the
gas injection and well uptime.

— CO, Tracer run for verification of
injection point (judgement call made on
tool placement).

— Multi-Pointing confirmed on this well.

®
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Pilot Results — Well D

Performance Test Separator Oil Rate - Daily Cumulative
Tool Install
— Slight initial uplift % 1
— Observations % ] / A [“
o Multi-Pointing evident 25
o Gas injection variability later 20 I
in the test 1 u
15
o Finally, gas was just -NJN
circulating through upper m
valves, i.e. not the SST 5 ﬁ (e
9?25:'2024 10%5!2024 11/4/2024 11/24/2024 12/14/2024 1/3/2025 1.-"25:}3:'2025 2!12!2(5)2%
-2 —a—-Test Oil (BLL) ——Allocated Oil (BBL) ——Gas inj. (Mscf)

20
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CO, Tracer —Well C

Prep Work:

* CO, Tracer was conducted to determine
the exact injection point / GLV.

* Survey showed 100% of injection gas to
be going through the orifice.

e Based on this, we were confidently able
to place the tool where injection gas
was occurring (POI).

Mandrel Depth (MD) % Return Rate by %
1 8,287 100.0% 270.0
Injection from Mandrel #
(depths in ftMD, rate in mscfd, mandrels from bottom up)
CO, Baseline 9.37%
IPR Qmax (BLPD, from WinGLUE Vogel IPR) 176
Pwf (psi, from WinGLUE PPM) 998
Tubing Size 2-7/8" 6.5#
Casing Size 5-1/2" 17#

Comments

In this report Mandrel #9 is the shallowest mandrel and Mandrel #1 is the deepest mandrel. This survey shows single-point injection from
the orifice installed in the first mandrel. No leaks were observed up the hole. An Echometer test shows the fluid level is at 8290 ftMD. The
calculated lift gas throughput at Mandrel #1 is 495 mscfd using Thornhill-Craver. The calibrated lift gas throughput is 270 mscfd.

Valve Depth Depth TV. TCF Pot R PT DPC PSC PVC OP PSO PDat PTRO
# TVD MD Size 60F

ft ft degF psi psi psi psi psi psi psi  psi

2150( 2154| 121(0.8798(16/64|0.1580(758| 82|1117[1199(1282(1200| 1055| 1255
3300| 3306| 126(0.8701|16/64|0.1580|869| 106|1097 (1203|1265(1160| 1047 | 1245
4200| 4208| 130(0.8638|16/6410.1580|907 | 120(1077|11971251|1132| 1034| 1230
5000| 5010| 133(0.8591|16/64|0.1580918| 1301|1057 (1187|1238|1108| 1020| 1210
5750| 5761| 135(0.8554|16/64|0.1580/928| 139|1037(1176|1222(1084| 1006| 1195
6450| 6464 | 137(0.8528|16/64|0.1580/936| 145|1017(1163|1205(1060| 991| 1175
7100( 7121 139{0.8510(16/64|0.1580({921| 150| 997|1147{1190(1040| 976| 1160
7750( 7777 139(0.8498(16/64|0.1580({912| 155| 977(1132({1173(1019| 962| 1140
8385| 8418| 140(0.8492|14/64 )Y

= N WS O100 N OO O

ALRDC.COM
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CO, Tracer —Well D

Prep Work:

* CO, Tracer(s) conducted to determine the exact
injection point / GLV.
61.5% of injection gas going
through second to last GLV & 38.5% of injection gas
going through orifice.

Results:

e Based on this information, we decided to place the
tool across the orifice.

now 70% of injection gas
into third-from-bottom GLV & 30% now going
through second-to-last.

* The tool caused the GL injection point to stage up.

v

Mandrel Depth (MD) % Return Rate by %
CO2 Tracer from 9/27/2024 2 8,166 61.5% 439.7
Injection from Mandrel # 1 8,627 38.5% 2753
(depths in ftMD, rate in mscfd, mandrels from bottom up) | 3 3& ﬁ% 547.7
CO2 Tracer from 1/30/2025 == 8,166 30.2% 2373
CO, Baseline 7.19%
IPR Qmax (BLPD, from WinGLUE Vogel IPR) 284
Pwf (psi, from WinGLUE PPM) 990
Tubing Size 2-7/8" 6.54
Casing Size 5-1/2" 174
Comments

In this report Mandrel #12 is the shallowest mandrel and Mandrel #1 is the deepest mandrel. Two CO2 returns were recorded during this
survey. Using the available information, the returns are matched to the failed unloading valves installed in Mandrel #1 (8627 ftMD) and in
Mandrel #2 (8166 ftMD). The fluid level could not be determined. No fluid level was evident in the Echometer tests.

Valve Valve Depth | Depth Port

# Desc. D MB TV | TCF |Size| R | PT | PTR | PSC | PVC [ OP | PSO | PSET
12 TP-1[ 2000 2000{ 121] 0.8785) 12/64] 0.0950| 714| 68] 1101 1183[ 1232 1150] 1150
11 TP-1[ 3000{ 3000{ 124] 0.8717) 12/64] 0.0950| 916] 87| 1063 1186 1214 1091] 1140
10 TP-1[ 3575[ 3575] 127) 0.8681) 12/64] 0.0950] 902  86] 1024 1171 1199 1052] 1125
9 TP-1[ 4150{ 4150( 129] 0.8648) 12/64] 0.0950| 887| 84| 985 1155 1184 1014] 1105
8 TP-1[ 4725[ 4726] 130) 0.8617) 12/64] 0.0950| 873| 83| 947 1141 1169 975] 1085
7 TP-1[ 5300 5301( 132] 0.8588) 12/64] 0.0950| 858 82| 908 1125 1153 936] 1070
6 TP-1[ 5875( 5877( 133] 0.8563) 12/64] 0.0950| 844| 80{ 870 1111[ 1139 898] 1050
5 TP-1| 6450 6453] 135| 0.8541[12/64] 0.0950] 829 79| 832] 1096) 1124 860 1035
: TP-1[ 7025 7029| 136] 0.8522) 12/64] 0.0950| 815] 77{ 793 1081 1109 821] 1020
3 TP-1[ 7600{ 7605 137] 0.8507) 12/64] 0.0950] 801| 76 755 1067( 1095( 783] 1005
2 TP-1| 8175] 8181] 137 0.8497( 12/64]| 0.0950] 838( 80| 716] 1051) 1074 739 985
1 TP-1| 8638] 8645] 138] 0.8491] 12/64] 0.0950 578] 932| 948 5%| 875

ALRDC.COM
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Overview — Pilot Well C
A A

Trend | Conventional GL ' SST Pilot ‘

Gross Oil (BOPD
2,000 , Avg (Gross Gas (MCFD)): 1,257 @ Gross Oil )
.................... b s b v wssssehsdrefassioones Qv g ST T issipvrssionioduirivkensetivinsyessntionmapaiafioeibvossitsusns cereren. @ Gross Gas (MCFD)

@ Water (BBLD)

600 . [ @ Gas Lift (MCFD)
400

1,000

Avg (Water (BBLD)): 185

200

100

60
40

3| '
20 : 0 &

10

4 é

1 23 1 2 2723129 2 112 838 %% 2 631 28171 3122 3% 2 4327128
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
2024 2025
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Pilot Results — Well C

80

Performance:
30 BOPD Uplift 70
e (QObservations:

- Several weeks before new well
test was performed after SST

—Allocated Oil (BBL)

l Test Oil (BBL)

60

50

install. 40 Tool
Install
- |t took a week before new well . 1
tests are used in allocation —_— -
process. 20

- Compressor issues caused
production rate drops in 2025.

10

0
9/25/2024 10/15/2024 11/4/2024 11/24/2024 12/14/2024 1/3/2025 1/23/2025 2/12/2025

I Test Separator Oil Rate
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Conclusions

* Production Increase
- A production increase was observed when the injected gas passes through the SST.

- Some indication of reduce gas requirement seen, but compression was too unstable to fully
demonstrate.

* Knowing the Active Valve
- The pilots showed that it is critical to know the active valve for the SST to provide benefit.
- Multi-Pointing and holes in tubing greatly reduce the benefits.

* Operational Instabilities in the Delaware

- Conducting pilots in many areas of the Delaware is difficult due to compressor and takeaway
Issues.

* Concept Validation

- The pilot was able to demonstrate a positive benefit for this technology and moving to install
in additional wells.

22 . | RDC.COM
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Copyright

* Rights to this presentation are owned by the company(ies) and/or author(s) listed on the title
page. By submitting this presentation to the Gas Lift Workshop, they grant to the Workshop,
and the Artificial Lift Research and Development Council (ALRDC) rights to:

* Display the presentation at the Workshop.

* Place the presentation on the www.alrdc.com web site, with access to the site to be as directed by the
Workshop Steering Committee.

* Place the presentation for distribution and/or sale as directed by the Workshop Steering Committee.

* Other uses of this presentation are prohibited without the expressed written permission of the
company(ies) and/or author(s).
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Disclaimer

The following disclaimer shall be included as the last page of a Technical Presentation or Continuing Education Course. A similar disclaimer is
included on the Gas Lift Workshop webpage.

The Artificial Lift Research and Development Council and its officers and trustees, and the Gas Lift Workshop Steering Committee members,
and their supporting organizations and companies (here-in-after referred to as the Sponsoring Organizations), and the author(s) of this
Technical Presentation or Continuing Education Course and their company(ies), provide this presentation and/or training material at the Gas
Lift Workshop "as is" without any warranty of any kind, express or implied, as to the accuracy of the information or the products or services
referred to by any presenter (in so far as such warranties may be excluded under any relevant law) and these members and their companies
will not be liable for unlawful actions and any losses or damage that may result from use of any presentation as a consequence of any
inaccuracies in, or any omission from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are those of the author and not necessarily
those of the Sponsoring Organizations. The author is solely responsible for the content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents beyond the source documents, although we do
make every attempt to work from authoritative sources. The Sponsoring Organizations provide these presentations and/or training materials
as a service. The Sponsoring Organizations make no representations or warranties, express or implied, with respect to the presentations
and/or training materials, or any part thereof, including any warrantees of title, non-infringement of copyright or patent rights of others,
merchantability, or fitness or suitability for any purpose.

ALRDC.COM
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