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Todayodos Agenda

February 25, 2021/ 1:.002:30 PM ET
Webinar topics or suggestions?Contact us at:DOE.geothermal@ee.doe.gov

BidenHarris administration priorities Kelly SpeakesBackman, Acting Assistant
Secretary, EERE

News from the Hill Sue Hamm, GTO Director

Office updates

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 Elisabet Metcalfe, Acting Stakeholder Lead
Collegiate Competition

Q&A Submit your question via WebEXx chat
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BidenHarris Administration Priorities

Kelly SpeakesBackman

Acting Assistant Secretary
Principal Deputy Assistant Secretary
Office of Energy Efficiency and Renewable Enerd
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H.R. 133--Consolidated Appropriations Act, 2021

Section 3002: Advanced
Geothermal Innovation Leadership

Hottest Bill on the Hill

Authorizes:

AR&D for exploration technologies

A Demonstration of exploratory drilling technologies O Nunitt St Gongr
A Reservoir Thermal Energy Storage | United .Stgittsmur Sy

A Oil and Gas Technology Transfer Initiative T

A Critical materials R&D | M | ;ngum...,
A Flexible operations of geothermal power plants Tﬁwfﬁffhwﬁimm

SECTION 1. SHORT Ty 5.

A Integrated Energy Systems e
A Drilling Data Repository T o,

A Three (3) FORGE sites
A EGS demonstrations

dated Appropriations

FEEEERERE

AD)
Title
A GHP R&D
i o e
A Direct Use R&D | e Ay
] m\'mo,\'!i—couuxkrs .rus-nﬂ_.‘s”[\,cr 5
A Education & outreach e et m;_fv:pmmoxs;wmo RELATED AGENcrs
) ) tle :\‘n:n“.m'" ustice
A Technical assistance Tl Vot fcnce
. . . DIVISION C—DEPARTMENT DEFENSE
A Advanced computing and machine learning - SE APPROPRIATIONS ACT. 2,
B —
A International partnerships “"‘*‘“%_-ﬂ?‘%?(fq?»
A Update to geothermal resource assessments ——
A Etcé
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Geothermal Market Report & MultiYear Performance Plan

b

Geothermal Market Reportd Coming This Spring!
A Produced in partnership with Geothermal Rising and the Nationa
Renewable Energy Laborator.

:'I: Tn
Multi-Year Performance Plamd Coming This Spring!

A Topic areas will include resource exploration, drilling and reservoir
devel opment , maxi mi zi ng resour
value to the future electricity grid.
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New Project: Cornell Earth Source Heat

Researchers atCornell Universityhave begun drilling at 2.5 km depth to verify conditions and test
the viability of campus heating via lowtemperature geothermal resources. This project includes

the development oftechnical, regional, economic, and environmental success metrics.
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New Project: INGENIOUS / University of Neval@ano

| |
INnovative Geothermal Exploration ThroughNovel Investigations
Of UndiscoveredSystems: INGENIOUS

S I nitiative seeks
play fairway analysis;
3D and conceptual modeling;

Thi
A
A
A machine learning;
A
A

value of information analysis;

resource capacity estimation; and

various geostatistical tools

é to develop an innovative, scalable exploration

toolklt for the Great Basm Reglon (GBR). e . . 158
> g a.)»" -‘("_-‘_ --‘_-r:u ; - N = : E ."' -
2 ‘;/F' Expected outcomes include: ;
A Enhanced understanding of geothermal potential. 2 &

A Reduced exploration risk for hidden geothermal systems.
A Increased mvestment in geothermal development across the GB
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GTOd Now Hiring

ENERGY.GOVY
Office of

To receive the posting by email, write us
at: doe.geothermal@ee.doe.gov

U7

ENERGY EFFICIENCY &
RENEWABLE ENERGY

Geothermal Technologies Office
]

February 23, 2021

GTO is Hiring - Apply Now!

Are vou a general engineer or physical scientist interested in working for the Department of Energy’s (DOE) Geothermal Technologies
Office (GTO)? GTO 1s currently seeking applicants for a General Engineer/ Physical Scientist position (GS5-0801/1301-14) to serve as
the FORGE Technology Lead within our Enhanced Geothermal Systems (EGS) subprogram in Golden, Colorado or Washington,
DC.

GTO conducts research and development to reduce costs and risks associated with geothermal development by supporting innovative
technologies that address key exploration and deployment barriers.

Interested applicants are required to submuit (1) a resume and (2) a writing sample (outlined below) to eerehiring@ee doe.gov, copving
Lauren Bovd (Lauren.Bovd@ee.doe.gov) and Susan Hamm (Susan Hamm @ee.doe.gov), by 5:00 p.m. ET on March 16, 2021.
Further information on application requirements can be found on the EERE Employment Opportunities Page.
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Utah FORGE Drilling: Advancing the EGS Agenda
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Drilling FORGE Well 16 A(73p:
Advancing the EGS Agenda

February 25, 2021
John McLennan

www.UtahFORGE.com
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Funding for this work was provided by the U. S DOE under grant BE
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We thank the many stakeholders who are supporting this project,
Including Smithfield, Utah School and Institutional Trust Lands
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What is FORGE?

Frontier Observatory for Research in Geothermal Engineering

Conceptual Agenda at FORGE
1. Drill Injection Well

2. Hydraulically Fracture (Multiple
Stages)

3. Drill Production Well to Intersect | |- T
Fractures )
Conceptual Commercial Agenda |-

A Injected Cold Water Circulates
Through Hydraulic Fractures

A Hot Water Brought to Surface
Through Production Well

A Flashed to Steam and/or Run

FORGE oncept Schematic

Through Organic Rankine Cycle T
Binary Plant Elevation (Side) View Plan (Map) View
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Drilling Status: Well 16A(7832

Project: Forge
Site: Beaver County, UT

Well: 16A(78)-32
I A H F@ RGE GL: GE + RKB (5414' + 30') @ 5444 00usft (Frontier 16) 5
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Mechanics of Drilling: Evolution of PDC Bit Designs
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Mechanics of Drilling: Evolution of Bit Designs
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Vertical in Granite
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A Confirm utility of 13
mm cutters in the
granite (as opposed
to 16 mm)

A Evaluated the utility
of conical cutters as
TCCs/depth limiters

; A Weight transfer
e ASsemb’y 41 g2 ISSUES
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Mechanics of Drilling: Evolution of Bit Designs
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Drilling the Curve
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A 51/100 ft

- A 13 mm cutters

" A Evaluated depth
limiters and TCCs

A Evaluated stabilizer
or roller reamer
above motor

A Reaming
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Evolution of Bit Designs
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65 ° Tangent

~~
| "=
= 60

50

A Tried five blades, six blades
preferable

A More aggressiveness
A Alternating shaped 3D
| cutter layout
30 || i OBAAAO41T 1 OEOG ¢
A Higher shaped 3D cutter
count

A Agitator

40

20

10

Rate of Penetration - ROP (ft

A Mid-motor body stabilizer
A Dynamics recording

i TAHFORGE

www.UtahFORGE.com
U.S. Department of Energy




Mechanics of Drilling: Evolution of Bit Designs

ROP (ft/hr)

Footage Drilled (ft)

600

400

250 -
— N

200 | paret s

150 —wm - ~ ~

100

Total BitRPM  Flow (gpm) Top Drive RPM Diff Pres (psi)  WOB (kib)

10,500 10,600 10,700 10,800 10,900
Hole Depth (ft MD)

Bit Size (in) - Bit Type (Seq.%)
W 8.75-TKC63-P1(27)

1] FORGE
" www.UtahFORGE.com
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Mechanics of Drilling: Evolution of Bit Designs
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Mechanics of Drilling: Evolutlon of Bit DeS|gns
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A Mitigate early-tlme ROP degradatlon
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Mechanics of Drilling: Physicg8ased Drilling

MSE ;. is energy (work) being done by bit and string combined.

4WOB N 480 X (TORgyrf — TORpmotor) X RPMgyp N 480 X TOR moror X RPMpyoror
nD2 D? x ROP D? x ROP

MSErotq1 =

With motor data:

4WOBgyr 480 X TORgyp X RPMgy,r 480 X (K. AP)(K,,Q)
D2 D? x ROP D? x ROP

With MWD data:

MSErotqr =

4WOBywp | 480 X TORsyry X RPMsury | 480 X TORywpX RPMynw

MSE =
SErotar Dz T D2 X ROP D2 X ROP

See for example, Dupriest, 2020, SPE Webinar

u'] I A H F@ RG E www.UtahFORGE.com
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Mechanics of Drilling: Physicdg8ased Drilling

50 rpm

53rpm

62 rpm 7 Resgnant Responjse

53 ropm

56 rpm

LI TAHFORGE

www.UtahFORGE.com

Forward whirl

30 rpm

40 rpm
50 rpm
60 rpm
70.rpm

Backward whirl? 80 rpm

Images Courtesy Fred Dupriest TAMU



Reservoir Surveillance: Logging Programs

N
Operations: Schlumberger con o
= University of Utah
Forge 16A(78)-32_Run4_11Dec2020
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Reservoir Surveillance: Logging Programs

Operations:

A Nov 25:UBI, TD at 5,500 feet

A Dec 2:UB|, TD at 7,085 feet

A Dec 11UBJ, TD at 8,535 feet

A Dec 26:UBIdata not acquired,
TD

A Petromactaxi worked well in 65°
tangent

I I A H F@ RG E www.UtahFORGE.com
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Reservoir Surveillance: Logging Programs

ooooooooooo

Operations:

A Dec 27Thrubit QuadComboand
FMI (Density not acquired, FMI
data not interpretable, excellent
GR, Resistivity, Neutron Porosity,
Dipole Sonic)

A Dec 29: RerufrMI successfully
from 10, 923 to 4,851 ft MD

M TAHF®RGE N




Reservoir Surveillance: Logging Programs

Operations:

A Dec 29: ReruMI successfully
from 10, 923 to 4,851 ft MD
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Schlumberger  ThruBitDipole
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Far-Field Sonic Processing: Image and 3D Haeld Results
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