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Todayõs Agenda

Topic Speaker

Biden-Harris administration priorities Kelly Speakes-Backman, Acting Assistant 

Secretary, EERE

News from the Hill

Office updates

Sue Hamm, GTO Director

Utah FORGE drilling highlights John McLennan, Univ. of Utah, Guest Speaker

FORGE R&D solicitations update Lauren Boyd, EGS Program Manager

SLOPE overview Sean Porse, DMA Program Manager

Megan Day, Senior Energy Planner, NREL

Kevin McCabe, Researcher, NREL

Geothermal Design Challenge 

Collegiate Competition

Elisabet Metcalfe, Acting Stakeholder Lead

Q&A Submit your question via WebEx chat

February 25, 2021 / 1:00-2:30 PM ET

Webinar topics or suggestions?  Contact us at: DOE.geothermal@ee.doe.gov
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Biden-Harris Administration Priorities

Kelly Speakes-Backman

Acting Assistant Secretary

Principal Deputy Assistant Secretary 

Office of Energy Efficiency and Renewable Energy
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H.R. 133 --Consolidated Appropriations Act, 2021

Authorizes:

ÅR&D for exploration technologies

ÅDemonstration of exploratory drilling technologies

ÅReservoir Thermal Energy Storage

ÅOil and Gas Technology Transfer Initiative

ÅCritical materials R&D

ÅFlexible operations of geothermal power plants

ÅIntegrated Energy Systems

ÅDrilling Data Repository

ÅThree (3) FORGE sites

Å EGS demonstrations

ÅGHP R&D

ÅDirect Use R&D

Å Education & outreach

Å Technical assistance

Å Advanced computing and machine learning

Å International partnerships

Å Update to geothermal resource assessments

Å Etcé

Section 3002: Advanced 

Geothermal Innovation Leadership 
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Geothermal Market Report & Multi-Year Performance Plan

Geothermal Market Report ðComing This Spring!
Å Produced in partnership with Geothermal Rising and the National 

Renewable Energy Laboratory.

Multi-Year Performance Plan ðComing This Spring!
Å Topic areas will include resource exploration, drilling and reservoir 

development, maximizing resource opportunities, and geothermalõs 

value to the future electricity grid.

Photo: Eric Larson / UtahFORGE
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New Project: Cornell Earth Source Heat

Researchers at Cornell University have begun drilling at 2.5 km depth to verify conditions and test 

the viability of campus heating via low-temperature geothermal resources. This project includes 

the development of technical, regional, economic, and environmental success metrics. 

Image: Jeff Tester, Cornell University
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New Project: INGENIOUS / University of Nevada-Reno

INnovative Geothermal Exploration Through Novel Investigations 

Of Undiscovered Systems: INGENIOUS

Expected outcomes include:
Å Enhanced understanding of geothermal potential.

Å Reduced exploration risk for hidden geothermal systems.

Å Increased investment in geothermal development across the GBR.

This initiative seeks to integrateé
Å play fairway analysis; 

Å 3D and conceptual modeling; 

Å machine learning;

Å value of information analysis;

Å resource capacity estimation; and

Å various geostatistical tools 

éto develop an innovative, scalable exploration 

toolkit for the Great Basin Region (GBR).
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GTO ðNow Hiring

To receive the posting by email, write us 

at: doe.geothermal@ee.doe.gov
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Utah FORGE Drilling: Advancing the EGS Agenda

Dr. John McLennan, Adjunct Professor

University of Utah



www.UtahFORGE.com

February 25, 2021

John McLennan

Drilling FORGE Well 16A(78)-32:
Advancing the EGS Agenda
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Funding for this work was provided by the U.S. DOE under grant DE-
%%ΡΡΡΩΡΪΡ Ȱ%ÎÈÁÎÃÅÄ 'ÅÏÔÈÅÒÍÁÌ 3ÙÓÔÅÍ #ÏÎÃÅÐÔ 4ÅÓÔÉÎÇ ÁÎÄ 
$ÅÖÅÌÏÐÍÅÎÔ ÁÔ ÔÈÅ -ÉÌÆÏÒÄ #ÉÔÙȟ 5ÔÁÈ &/2'% 3ÉÔÅȱ

We thank the many stakeholders who are supporting this project, 
including Smithfield, Utah School and Institutional Trust Lands 
!ÄÍÉÎÉÓÔÒÁÔÉÏÎȟ ÁÎÄ "ÅÁÖÅÒ #ÏÕÎÔÙ ÁÓ ×ÅÌÌ ÁÓ ÔÈÅ 5ÔÁÈ 'ÏÖÅÒÎÏÒȭÓ 
Office of Energy Development.
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FORGEConcept Schematic

Elevation (Side) View Plan (Map) View

Conceptual Agenda at FORGE
1. Drill Injection Well
2. Hydraulically Fracture (Multiple 

Stages)
3. Drill Production Well to Intersect 

Fractures

Conceptual Commercial Agenda
Å Injected Cold Water Circulates 

Through Hydraulic Fractures
ÅHot Water Brought to Surface 

Through Production Well
ÅFlashed to Steam and/or Run 

Through Organic Rankine Cycle 
Binary Plant

What is FORGE? 
Frontier Observatory for Research in Geothermal Engineering

1

3

2
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4$ȭÄȡ ΣΡȟΫΧΧ ÆÔ

Cored: 10,987 ft

Drilling Status: Well 16A(78)-32
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The Big Picture

ÅMechanics of Drilling
ÅReservoir Surveillance
ÅHydraulic Connections
ÅAchieving/Maintaining Conformance



www.UtahFORGE.com

Mechanics of Drilling: Evolution of PDC Bit Designs 
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Mechanics of Drilling: Evolution of Bit Designs 

ÅConfirm utility of 13 
mm cutters in the 
granite (as opposed 
to 16 mm)

ÅEvaluated the utility 
of conical cutters as 
TCCs/depth limiters

ÅWeight transfer 
issues
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Mechanics of Drilling: Evolution of Bit Designs 

Å5І/100 ft

Å13 mm cutters

ÅEvaluated depth 
limiters and TCCs

ÅEvaluated stabilizer 
or roller reamer 
above motor

ÅReaming
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Mechanics of Drilling: Evolution of Bit Designs

ÅTried five blades, six blades 
preferable

ÅMore aggressiveness

ÅAlternating shaped 3D 

cutter layout 

ɉȰ3ÁÂÅÒ4ÏÏÔÈȱɊ

ÅHigher shaped 3D cutter 

count

ÅAgitator 

ÅMid-motor body stabilizer 

ÅDynamics recording
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Mechanics of Drilling: Evolution of Bit Designs 
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Mechanics of Drilling: Evolution of Bit Designs 
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Mechanics of Drilling: Evolution of Bit Designs 

ÅMitigate early-time ROP degradation
ÅControl axial and lateral vibrations
ÅMitigate catastrophic degradation of 

bits that may be related to thermal 
deterioration

BHA-05 BHA-42



www.UtahFORGE.com

Mechanics of Drilling: Physics-Based Drilling

See for example, Dupriest, 2020, SPE Webinar
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Mechanics of Drilling: Physics-Based Drilling

Images Courtesy Fred Dupriest TAMU
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Reservoir Surveillance: Logging Programs

Operations:

ÅNov 16: Isolation Scanner for 
Intermediate Casing Cement 
Quality and Baseline Caliper

ÅNov 25: UBI, TD at 5,500 feet

ÅDec 2:UBI, TD at 7,085 feet
ÅDec 11:UBI, TD at 8,535 feet
ÅDec 26:UBI data not acquired
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Reservoir Surveillance: Logging Programs

Operations:

ÅNov 16: Isolation Scanner for 
Intermediate Casing Cement 
Quality and Baseline Caliper

ÅNov 25: UBI, TD at 5,500 feet

ÅDec 2:UBI, TD at 7,085 feet
ÅDec 11:UBI, TD at 8,535 feet
ÅDec 26:UBIdata not acquired, 

TD
ÅPetromactaxi worked well in 65°

tangent
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Reservoir Surveillance: Logging Programs

Operations:

ÅDec 27:Thrubit QuadCombo and
FMI (Density not acquired, FMI 
data not interpretable, excellent 
GR, Resistivity, Neutron Porosity, 
Dipole Sonic)
ÅDec 29: RerunFMI successfully 

from 10, 923 to 4,851 ft MD



www.UtahFORGE.com

Reservoir Surveillance: Logging Programs

Operations:

ÅDec 29: RerunFMI successfully 
from 10, 923 to 4,851 ft MD
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Far-Field Sonic Processing: Image and 3D Far-Field Results


