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FORGE August 2024 Circulation Test Key Findings
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Distributed fiber optic sensing was used in the 16B as a monitor well during Cross well circulation
flow testing from16A to 16B after hydraulic fracturing had been completed on both wells.

RFS DSS and DTS were the the primary fiber measurement methods used on the Single Mode Fiber
#2 and MMF #1 on 16B Shell UT Cable during all flow testing during August 2024.

Circulation tests provided useful information about the distributed temperature changes associated
with fluid inflow flow at 16B producer well during the test. The data were tied to a SLB PLT that was
run after the Fiber Test data was acquired. These measurements were not co-synchronous due to a
fiber failure that occurred prior to the PLT logs being run in late August.
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Key Assessments about Post Frac Circulation Test e Dex

Energy Services

* Both RFS DSS strain change, strain change rate and DTS temperature signals are responding to thermally driven
fluid in flow at the 16B well as fluid was pumped into the 16A injector well.

* Clear evidence shows association between the location of previously generated and mapped hydraulic fractures
generated during the 16A and 16B frac stimulations and the location of thermally driven strain and temperature
signals inferred to be associated with inflowing thermally heated fluids.

* Many of the initial thermal signatures can be “tracked” as they move up the wellbore as so called “thermal slugs”
and their velocities can me calculated.

» After pumping was stopped on 16A there is a cool back period that also contains important thermal signal
information about those zones which warm or cool back over time. These post pumping signatures may be
indicators of which zones produced the most or hottest fluid. These discrete signatures may also be useful
indicators of which fractures are most productive in terms of heat transfer.

* Fiber optic RFS DSS and DTS can be further used in combination with DAS data that was also acquired during this
period in attempts to produce quantitative estimates of relative inflow contribution ﬁer clusters from all open
clusters in the 16B well (20 clusters plus an open hole section below casing) during the circulation test period.

(The integration and analysis of DAS data from the circulation period to be used for “relative production allocation”
is not yet completed as of November 2024.)
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Well 16B(78)-32 — RFS DSS strain change rate — Circulation
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Utah Forge 16B(78)-32: RFS strain change rate (time: UTC) 58
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Well 16B(78)-32 — RFS DSS strain change rate —w PLT Plot
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Utah Forge 16B(78) 32: RFS straln change rate (tlme UTC)
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Context: Well 16B — Review - FDI’s from 16A Frac Stimulation at 16B Monitor Well
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Well 16B — Overlay — SLB PLT Data with FDI’s from 16A Frac Stimulation at 16B Monitor Well
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Cross well circulation test analysis

August 2024
Extended Flow Test
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Well 16B —SLB PLT Summary Report

SLB
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Circulation test — 16A pumping Pressure and Rate and 16B Pressure
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16A & 16B Pump Rate and WH Pressure Data (time: UTC) oo
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RFS DSS Strain Rate during Initial Circulation between Wells
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6500 Utah Forge 16B(78)-32: RFS strain change rate (time: UTC)
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Rate Changes on 16A Pump - 0 to 2.5 bbl/min to 5.0 bbl/min
to 7.5 bbl/min — 16B RFS DSS Thermal Drlven Strain
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Delay Time Analysis — all times UTC
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* Events:
e 15t increase of rate and pressure on 16A: 2024-08-09 23:16:59
« 2" increase of rate and pressure on 16A: 2024-08-10 19:00:4

* Strain response: 2024-08-10 20:54:52

* Delay from 16A to 16B is approx. 1 h 54 min
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Input Rate Change: 5 bbl/min to 7.5 bbl/min pump rate mcreﬁé
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Input Rate Change: 5 bbl/min to 7.5 bbl/min pump rate increﬁé
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Injection Rate: 10 bbl/min pump rate Steady

NEUBREX
Energy Services
Utah Forg nge rate (time: UTC)
8500 T 0.25
8600 "
v 0.20
8700 "
}i 0.15
8800 o
b w
8900 P o 010 3
’ Ll Pk | 7 0
9000 i H =
o) ! 005 ®
¥ 9100 i o)
= i 000 2
A 9200 ©
S <
-0.05 Y
=
o©
-0.10 43
-0.15
-0.20
-0.25
‘@ 3.00 12 £ - 0.4'%
7 —— 16A WH Pressure o i)
¢ 2.95 1 Il | - 16A Pump Rate 9 Q
g 2.90 1 T f o —— 16B WH Pressure 1 10 % - 0.3 ;
.85 ]
5 e g |8
é 2.80 A \ 5 - o.zé
Z 2751 6 < =
.20 : : ; . — =:0:1.2
ZO:TO 04:00 08:00 12:00 16:00 20:00 04:00 0’8:00 12:00 16:00 20:00 04:00 08:00 12:00 16300 20:00 04:00 08:00 12:00

Aug 13 Aug 14 Aug 15 Aug 16

STRICTLY CONFIDENTIAL NEUBREX ENERGY SERVICES (US), LLC 18



Injection Rate: 10 bbl/min pump rate Steady
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Injection Rate: 10 bbl/min pump rate Steadv
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10 bbl/min pump rate Steady
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Well Survey Renderings

Based on schematics and deviation survey data provided by Operator
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Monitored well
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Monitored well

NEUBREX

Enerqy Services

| = B 0 [ IS == 15|

|
|

P ot o ot ot ot et ey o o |

6B(78)-32
,ullfﬂ

| lIlllH}HHHHJJ BERRARARRRRARARN JJJJJJHL\H

0.6 04

16B(78)-32 y
I North, ft KB (x1073)

00 02 04 06 08 10

-~
-
—
—
-4

o
—
—

North, ft KB (x1043)

Gun barrel view

STRICTLY CONFIDENTIAL NEUBREX ENERGY SERVICES (US), LLC




Monitored well
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Measurements

NEUBREX

Energy Services

Summary of measurements using RFS, DTS, and BCF
RFS = Rayleigh Frequency Shift fiber optic measurement
DTS = Distributed Temperature Sensing fiber optic measurement

BCF = Brillouin Center Frequency fiber optic measurement
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NEUBREX

Energy Services

Distributed Temperature Sensing

-- first trace: Aug 12, 2024, 19:24:32
-- last trace: Aug 16, 2024, 14:12:27

-- number of traces: 2269

-- number of samples per trace: 1582
-- average temporal interval (sec): 144
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Well 16B(78)-32 — DTS — waterfall — temperature overview
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Well 16B(78)-32 — DTS — selected traces

NEUBREX

Energy Services

Utah Forge 16B(78)-32 - Aug 12, 19:24:32 to Aug 16, 13:24:32 (step 2 h)
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NEUBREX

Energy Services

Brillouin absolute total strain

-- first trace: Aug 12, 2024, 20:04:49

-- last trace: Aug 16, 2024, 14:05:54

-- number of traces: 3232

-- number of samples per trace: 78349
-- average temporal interval (sec): 100
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Well 16B(78)-32 — Total Absolute Strain — overview

NEUBREX

Energy Services

Utah Forge 16B(78)-32: absolute strain - smf 2 (time: UTC)
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Well 16B(78)-32 — Total Absolute Strain — selected traces

NEUBREX

Energy Services

Utah Forge 16B(78)-32: Brillouin strain - SMF 2
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Well 16B(78)-32 — after JB/fiber repair

NEUBREX

Energy Services

* Fiber break detected on Aug 11, 2024
at 4:34:15 UTC

e Occurred in surface JB north of the
wellhead

* JB leaking fluid
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NEUBREX

Energy Services

RFS strain change

-- first trace: Aug 09, 2024, 20:00:24
-- last trace: Aug 16, 2024, 14:17:18
-- number of traces: 14,164

-- number of samples per trace: 39,175
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Well 16B(78)-32 — RFS strain change — overview

NEUBREX
Energy Services
. ! Utah Forge 16B(78)-32: RFS strain change (time: UTC) 5o
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Well 16B(78)-32 — RFS strain change — selected depths

NEUBREX
Energy Services
Utah Forge 16B(78)-32: RFS strain change
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Well 16B(78)-32 — RFS strain change — selected traces

NEUBREX

Energy Services

Utah Forge 16B(78)-32: RFS strain change (Aug 09 20:00 to Aug 11 00:00)
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Well 16B(78)-32 — RFS strain change perlod 1 —zoomed in
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Well 16B(78)-32 — after JB/fiber repair

* Fiber break detected on Aug 11, 2024
at 4:34:15 UTC

e Occurred in surface JB north of the
wellhead

* JB leaking fluid
* Neubrex repair inside junction box
* Splice all fibers back together

* Resume monitoring on 1447pm(local)
August 12, 2024

* Gauges also resumed working

NEUBREX

Energy Services
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Well 16B(78)-32 — RFS strain change after REPAIR By Neubrex%
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Well 16B(78)-32 — RFS strain change — selected traces
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Well 16B(78)-32 — RFS strain change — selected traces

NEUBREX

strain change, ue

Energy Services

Utah Forge 168(78) 32 RFS straln change (Aug 12 18: 37 to Aug 16 06 37)
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NEUBREX

Energy Services

RFS DSS strain change rate
calculated every 49 seconds

-- first trace: Aug 12, 2024, 18:37:58
-- last trace: Aug 16, 2024, 14:17:18
-- number of traces: 6749
-- number of samples per trace: 39,175
-- average temporal interval (sec): 49
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Well 16B(78)-32 — RFS strain change rate — overview
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Energy Services
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Well 16B(78)-32 — RFS strain change rate — period 1

NEUBREX

Energy Services

Utah Forge 16B(78)-32: RFS strain change rate (time: UTC)
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Well 16B(78)-32 — RFS strain change rate — period 1 (zoomed)%
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Well 16B(78)-32 — RFS strain change rate — period 2
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Well 16B(78)-32 — RFS strain change rate — period 2 (zoomed)%
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sLB University of Utah / Forge 16B(78)-32 / Producing Profile / Prelim Report Wk 310
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Well 16B(78)-32 — RFS strain change rate — overview

NEUBREX
Energy Services
Utah Forge 16B(78)-32: RFS strain change rate (time: UTC)
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Well 16B(78)-32 — RFS strain change rate — overview
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Well 16B(78)-32 — RFS strain change rate — period 3

NEUBREX

Energy Services
Utah Forge 168(78) 32 RFS straln change rate (tlme UTC)
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Well 16B(78)-32 — RFS strain change rate — period 3 (zoomedﬁ
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Utah Forge 16B(78)-32: RFS strain change rate (time: UTC)
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Well 16B(78)-32 — RFS strain change rate — period 4
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Well 16B(78)-32 — RFS strain change rate — period 4 (zoomed)%
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Well 16B(78)-32 — RFS strain change rate — period 5
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Well 16B(78)-32 — RFS strain change rate — period 5 (zoomed)%
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Utah Forge 16B(78)-32: RFS strain change rate (time: UTC)
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Well 16B(78)-32 — RFS strain change rate — period 6
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Well 16B(78)-32 — RFS strain change rate — period 6 (zoomed)%
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Utah Forge 16B(78)-32: RFS strain change rate (time: UTC)
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Well 16B(78)-32 — RFS strain change rate — period 6 (zoomed)%
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Well 16B(78)-32 — RFS strain change rate — period 6- failure
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End of Technical Report and Contact Information
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Energy Services

« Dana M. Jurick
Chief Operating Officer
Neubrex Energy Services US LLC

Dana.Jurick@neubrex.com
713-899-1545

* Artur Guzik
Software Engineering and Services
Neubrex Infra AG

guzik@neubrex.com
+41 763-769-890

 Sajan Khatara
Petroleum Engineer
Neubrex Energy Services US LLC

Sajan.Khatara@neubrex.com
979-224-7492
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