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What is Utah FORGE?

FORGE: Frontier Observatory for Research Utah FORGE
in Geothermal Energy '

Underground field laboratory sponsored
by the Department of Energy (DOE)

Developing, testing, and accelerating
breakthroughs in Enhanced Geothermal
Systems technologies to advance the
uptake of geothermal resources around
the world

Located near Milford in Beaver County, UT
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Attributes of FORGE?

* Temperature >350°F and <450°F
* Depth Exceeding 5,000 ft

Utah FORGE

* Reservoir in low permeability [ e—
crystalline rocks (granite)
* Low risk of seismic hazards

 No environmental risks to < Ve
groundwater, flora, fauna

* No connection to hydrothermal system

TA H 5959 % www.UtahFORGE.com




What Technology Gaps Does FORGE Address?
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Nearly 50 Years of EGS Evaluations
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New Technologies? Revitalizing Classical EGS

Conceptual Reservoir Development

1. Drill Injection Well ] .
>. Hydraulically Fracture (Multiple Classical EGS Conceptual Schematic

Stages) e

3. Drill Production Well to Intersect
Fractures

4. Populate Well with Frac Stages

Conceptual Commercial Agenda

* Injected Cold Water Circulates
Through Hydraulic Fractures

* Hot Water Brought to Surface

Through Production Well

* Flashed to Steam and/or Run Through Elevation (Side) View Plan (Map) View
Organic Rankine Cycle Binary Plant
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Chronology
58-32 2017

68-32 2019
78-32 2019
16A(78)-32 2020
56-32 2021
78B-32 2021
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Why Problematic? Temperature

Need and motivation
for products and
services that can
perform successfully at
elevated
temperature/time
required

And - multiple
stimulation stages
envisioned
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Why Problematic? Reservoir Characteristics?

Granitic Reservoir Outcrop

Map view N

1,000 ft

Austin Chalk »

Cross section

Courtesy Bartley 2019 Raterman et al. 2018. Sampling a Stimulated Rock Volume :

An Eagle Ford Example, SPE 191375, SPE Reservoir Evaluation
& Engineering



Why Problematic? Operational Limitations
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In Situ Stress and Fractu res Azimuth Induced Fractures: Well 58-32
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Improvements in Drilling
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Yet to Learn?

Eliminate Drilling-Related Rugosity
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Images Courtesy of Dupriest and Noynaert
IADC/SPE-208798-MS, 2022
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What Stimulation Was Used for 16A(78)-32?
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Treatments: Well 16A(78)-32
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Interactions with Well 16B(78)-32
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From Fenton Hill - to — FORGE (Frontier Observatory for Research in Geotherma
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