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2019 58-32 Stimulation—can we create fractures? Can we
detect stimulation microseismicity near and above

April the granite/basin-fill interface?
a 2021 Injection well 16A(78)-32 drilled
Operations iy
u ™ 2022 16A stimulation—where do we drill production well

Timeline Apri
2023 Production well 16B(78)-32 drilled
June
2023 Circulation Test—are the injection and production

wells connected?

July

TA H F@ RG E 2024 16A and 16B Stimulation—can we develop a

commercial scale reservoir?

April
2024 Month long circulation Test—how much fluid can we
recover?
August il
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Presenter Notes
Presentation Notes
Original plan: 8 level geochains in 58, 56, 78B at reservoir depth
DAS in both 78 holes
3 component fiber optic tool in 78A (BOSS)
In field: specs for wirelines and geophone sensors did not meet specifications
Seismic monitoring plan modified in the field
All 3 stages had DAS and BOSS tools in 78A and 78B
Stage 1: 1 geochain at shallower depth in 58
Stage 2: added 2 analog geophones to 56 at reservoir depth
Stage 3: added geochain in 78B as well


Seismic Monitoring During Operations

Ap ril 2019 Instrumentation

e d B UU ¢ Nodal geophones Downhole
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Presenter Notes
Presentation Notes
Original plan: 8 level geochains in 58, 56, 78B at reservoir depth
DAS in both 78 holes
3 component fiber optic tool in 78A (BOSS)
In field: specs for wirelines and geophone sensors did not meet specifications
Seismic monitoring plan modified in the field
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Stage 3: added geochain in 78B as well


Origin_Time Origin_Time Origin_Time

) 4/23/2022 4/18/2022 4/20/2022
L]

- 4/21/2022 4/17/2022 4/19/2022

Stage 3
Stage 2

* ° X-section

R0 m

Plunge 00 (S
Azimuth 025 -
50 100 150 200




2023 Circulation—Implemented gseek

Event size based on detection function (not a magnitude)
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(a-c) Relative relocations (stimulation + circulation)
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Real-time Monitoring with Qseek
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024 Simulation

April 2024

See Dyer talk at 5:30
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Enhanced
Processing with
Local (near-)
surface network

Niemz et al. (20295)
SRL

Detection and location
algorithm, Qseek:
Isken et al. (2025)
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Temporary Nodal Arrays
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Evolution of the Network

Real-Time Monitoring
All processing integrated into RSN~ =
= RSN configured for TLS thresholds
- Advanced processing for reservoir monitoring (no deep boreholes)

Deep Borehole Monitoring During Operations

Multiple deep boreholes instrumented with geophones =——» Combination of
geophones and DAS

Nodal Geophone Deployments
Single sensors in rectangular or circular arrays == Multi-sensors in patch geometry
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Presenter Notes
Presentation Notes
I thank you for your attention and encourage you to follow our progress on our website, subscribe to receive updates and check out the links to multiple videos. You may also join us on social media; LinkedIn, Twitter, Facebook. 
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