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GTO Major Initiatives ENERGY | 5% Efficiency &

Renewable Energy
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GTO Fu nding Histo ry U.s. DEPARTMENTOF | Energy Efficiency &

EN ERGY Renewable Energy
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QTR: Opportunities for Geothermal 4.5, DEPARTUENT OF

Energy Efficiency &

Techno'ogy Deve'opment ENERGY Renewable Energy

 Develop advanced remote
resource characterization tools to
identify geothermal opportunities
without surface expression

e Purposeful control of subsurface
fracturing and flow

* |Improve and lower S/MW
subsurface access technologies

QUADRENNIAL TECHNOLOGY REVIEW

AN ASSESSMENT OF ENERGY .
TECHNOLOGIES AND RESEARCH * Develop mineral recovery and
O RTUNITIES . .
hybrid systems to provide second
| ) j = stream of value

http://www.energy.gov/qtr
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FORGE Research Tenets

v

SHARE, COMMUNICATE, and DUCATE the broader technical and
| on-technicl community

L Gain a fundamental understanding of the key mechanisms
controlling EGS success

(] Develop, test and improve new fundamental and techniques in an
ideal EGS environment.

L Make Integrated comparison of technologies and tools in a
controlled environment

U Rapidly disseminate technical data and communicate to the
research community, developers, and other interested parties.

R&D COMMUNITY

LR



FORGE Teams

Broad Collaboration & Data Rich Sites

Snake River Plain

INL, NREL, CAES, UofU, University of Oklahoma, Baker Hughes,
Geo-Hydro, LLNL, IDDWR, IDGS, USGS, US Geothermal,
Campbell Scientific, Geothermal Reseource Group

| [ e,

DIVERSE and TRANSFORMATIONAL research in

O 7\ subsurface engineering and geoscience
e — L — g X

OPPORTUNITY to take advantage of a world-class,
fully characterized & controlled environment

- = g -4
SHARE, COMMUNICATE, and EDUCATE the broader
technical and non-technical community

Newberry Volcano
PNNL, AltaRock, OSU

Fallon

Sandia, LBNL, USGS,
UNR, GeothermEx,
U.S. Navy, Ormat, Itasca {

Coso

Sandia, LBNL, USGS, UNR, GeothermEx,
U.S. Navy, Coso Operating Company,
[tasca

Milford, Utah
UofU, UTGS, USGS, Geothermal Resources Group,
INL, Temple
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AREAS WITH HIGH
CHANCE OF SUCCESS

MAPS TO HIGHLIGHT

MODERATE
PROBABILITY /£
INTEGRATE INDIVIDUAL
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PROBABILITY MAPS FOR
EACH GEOLOGICAL
CONDITION

DETERMINE
POSSIBLE PLAY
TYPES &
CHARACTERISTICS

T
== g
& = =
1%
o

EXAMINE,

INTEGRATE AND
Energy Efficiency & Renewable Energy

INTERPRET DATA
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Focus on Subsurface Con

Subsurface State of Permeability New Subsurface

Wellbore Integrit : .
Erity Stress Manipulation

Signals

Energy Field Observatories

Renewable Energy == ENERGY PRODUCTION AND ENERGY SECURITY
10% \ Geothermal e Increase U.S. unconventional oil and natural gas for multiple uses
0.2% e Increase U. S. electricity production from geothermal reservoirs
Nuclear
N e evironvEen T
Natural Gas 8% e U. S. leadership
28%

e Public confidence

e Increase revenues (taxes and royalty) to Federal, State, and local
governments

18%
* Impact on overall economy

Petroleum
35% ] ECONOMIC & SOCIAL BENEFITS

* President’s Climate Action Plan: Safely store CO, to meet GHG emissions
reduction targets

e Safe storage/disposal of nuclear waste
e Reduced risk of induced seismicity

2014 e Protect drinking water resources
Quadrillion Btu [Total U.S. = 98.3 Quadrillion Btu]

Primary Energy Use by Source,
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GTO I\/{neAI ecovery Initiative

L

Demonstrate technical feasibility and
economic viability of mineral
extraction technology(s) combined
with geothermal power production

* Assessments of the current rare earth
and near-critical metal resource base, -
with potential extraction
volumes/rates including coupled
techno-economic analysis.

Geochemical modeling and leaching
to optimize the composition of down-
hole fluids and identify additives that
selectively leach high value strategic wr : - E
elements. S " Tesogena
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By 2016, DOE seeks to develop credible analysis jointly with the GEA/GRC
community that:

l. Articulates clear GTO investment strategies across different sectors and has a
cohesive plan to attain the goals;

Il.  Discusses geothermal growth scenarios for 2020, 2030 and 2050 backed by
robust data, modeling and analysis;

Ill. Addresses all market segments: existing and potential hydrothermal,
electrical and non-electrical usages, new EGS sector, and other value streams;
and is

IV. Supported by objective and peer-reviewed industry data and available to
decision-makers

V. s aspirational and inspirational

Energy Efficiency & Renewable Energy eere.energy.gov



(] U.S. DEPARTMENT OF Energy Eff|0|ency &
EPA S CIean Power Pla n ENERGY Renewable Energy

By 2030, the CLEAN POWER PLAN will reduce carbon emissions
from power plants by 32% below 2005 levels.

o
\"IEPA #ActOnClimate #CleanPowerPlan

EPA’s Actions

o Achieve significant pollution reductions in 2030

o Deliver an approach that gives states and utilities plenty
of time to preserve ample, reliable and affordable power

o Spur increased investment in clean, renewable energy

Energy Efficiency & Renewable Energy eere.energy.gov



U.S. DEPARTMENT OF Energy Efficiency &

Loan Program Office Program ENERGY | Renowable Energy

ADVANCED

ADVANCED FOSSIL ENERGY RENEWABLE ENERGY

TECHNOLOGY
VEHICLES | & EFFICIENCY

MANUFACTURING
ADVANCED
NUCLEAR
ENERGY

40

BILLION

TITLE XVII

INNOVATIVE CLEAN ENERGY PROJECTS

Energy Efficiency & Renewable Energy 12 eere.energy.gov




Loan Program Office: AN
(] U.S. DEPARTMENT OF gy EfﬂC'ency &
EN ERGY Renewable Energy

Renewable Energy Technology Areas of Interest

Advanced Grid Integration & Storage

 Renewable energy generation, including

distributed generation, incorporating storage TITLE XVII CLEAN ENERGY PROJECTS

 Smart grid systems incorporating demand ELIGIBILITY REQUIREMENTS

response INNOVATIVE TECHNOLOGY

Eligible projects must utilize new or significantly
improved technology or systems

Enhancement of Existing Facilities
L o . . GREENHOUSE GAS BENEFITS
* Retrofitting existing renewable facilities with Eligible projects must reduce, avoid, or sequester

i i reenhouse gases
innovative technology g g

LOCATED IN THE U.S.

L. Eligible projects must be located in the United States
Energy Efficiency but may be foreign-owned

* Improve or reduce energy usage in REASONABLE PROSPECT OF REPAYMENT
residentiaL institutionaL and commercial Eligible projects must be able to repay loan principal

. o and interest. LPO conducts due diligence and underwrites
faC|I|t|es, bUIldlngS, and/or‘ processes each loan similar to a commercial lender

Recover, store, or dispatch waste energy or
underutilized renewable energy resources

QUALIFYING PROJECTSARE NOT LIMITEDTO THESETECHNOLOGIES.

Energy Efficiency & Renewable Energy 13 eere.energy.gov



Small Business Voucher Pilot us. ozearruentor | Energy Efficiency &

ENERGY Renewable Energy

S$1.5M for Geothermal Small Businesses

SMALL BUSINESS FACTS <©/, ELIGIBILITY

Driving the spirit of innovation, entrepreneurship and individual initiative.
» Must be a for-profit business with

no more than 500 full-time-equivalent
employees worldwide.

» Must be U.S.-based and U.S.-owned.

Source: Council on Small Businesses

STEPS FOR SUCCESS

ENERGIZING THE CLEAN ECONOMY @a‘;"e?:z.z::;:;":::i?:::;

Develop an Innovative
Research Idea

Register Your Small Business
by visiting the SBV website

ﬂ

N

— o

Submit Your Request for
Assistance Electronically

Labs Receive Requests

SBV Merit Review

©O-©-0-0 -O—-

DOE Evaluates Request

&> - and Approves/Rejects
« ( ‘ \ I
' / - a Finalize Agreement G
D) C X

Zan\
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