Will next-generation geother
According to the US DOE,next-gener N geot  hé
electric power by 2050(US DOE,2024) (Fig. 15). Currently,large-scal

produced in seven states in the US.

Is enhanced geothermal a hot topic in the energy world?

increasingly clear that enhanced geothermal is a hot topic in the energy world.

Can geothermal power be deployed in the United States until 20507

The GeoVision team assessed the potential for geothermal deployment in the United States until 2050,
employing two models: the Department of Energy's Geothermal Electricity Technology Evaluation Model
(GETEM) and the National Renewable Energy Laboratory's Regional Energy Deployment System (ReEDS)
model (Fig. 14).

What is enhanced geothermal system (EGS)?

Learn More: Enhanced geothermal systems (EGS),or human-made geothermal energy,holds the potential to
power more than 65 million American homes and businesses,and is the next frontier for renewable energy
deployment.

How has geothermal energy technology impacted the economy?

The second phase of this initiative led to a substantial increase in annual spending, reaching $490 million by
2009. This growth can be attributed to the adoption of EGS technologies, which significantly enhance
geothermal energy production capacity. Fig. 18.

Why is geothermal energy important?

This growth in geothermal energy supports the Biden-Harris Administration's goals of facilitating a
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carbon-free electricity grid by 2035,while creating thousands of good-paying jobs to boost our clean energy
economy.

The enhanced geothermal system (EGS) has been
regarded as a promising means to exploit the
abundant and low-carbon hot dry rock geothermal
resour have found that the production temperature
can increase from 162.9 to 167.6?C for 11.6 years

and then decline when the reservoir is at depths of
- sl - - 2650?7??3650 m and an initial temperature of 151

Geothermal Resource and PotentialGeothermal
energy is derived from the natural heat of the
earth.1 It exists in both high enthalpy (volcanoes,
geysers) and low enthalpy forms (heat stored in
rocks in the Earth's crust). Most heating and cooling
applications utilize low enthalpy heat.2 Geothermal
energy has two primary applications:
heating/cooling and electricity generation.1 ???
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Enhanced geothermal systems (EGS) are
geothermal reservoirs enabled for economic
utilization of low permeability conductive rocks by
creating fluid connectivity in initially low-permeability
rocks through hydraulic, thermal, or chemical

stimulation. Geothermal wells often have to be
stimulated in order to increase well productivity

A significant long-term opportunity for widespread
power production from geothermal resources lies in
enhanced geothermal systems (EGS), where
innovative technology development and deployment
could provide exponentially more power than
existing geothermal technology.EGS projects use

| human-made reservoirs to capture heat where the

l subsurface lacks the ??7?

PROGRESS IN THE UNITED STATES While the
United States has more geothermal capacity than

wy

| any other country, the U.S. EGS industry is in its

infancy. Nearly half of existing U.S. geothermal
power capacity came online in the 1980s following
the Geothermal Energy Act, which improved

geothermal project finance through loans and
investment tax credits.
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Enhanced geothermal systems (EGS) have long
held promise. New developments suggest dramatic
progress may be on the horizon. Can innovation
feasibly overcome technical and economic hurdles
that have

li

|
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|
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The average annual increase of pump power
consumption ranged from 1.13 % to 1.56 %.
Interestingly, the higher the injection temperature,
the smaller the injection pump power consumption
and the smaller the annual average power
consumption increase rate. Electricity generation
from enhanced geothermal systems by oilfield
produced water

United States. What is an Enhanced Geothermal
System (EGS)? A naturally occurring geothermal
system, known as a hydrothermal system, is defined
» w ” by three key elements: heat, fluid, and permeability

at depth. An Enhanced Geothermal System (EGS)
is a man-made reservoir, created where there is hot
rock but insufficient or
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Enhanced geothermal system: 1 Reservoir, 2 Pump

e A house, 3 Heat exchanger, 4 Turbine hall, 5
| 'g Production well, 6 Injection well, 7 Hot water to
> T —— district heating, 8 Porous sediments, 9 Observation

well, 10 Crystalline bedrock An enhanced
geothermal system (EGS) generates geothermal
electricity without natural convective hydrothermal
resources. . Traditionally, ??7?

Bu et al. [21] proposed a Shallow Depth Enhanced
Geothermal System (SDEGS) and investigated its
performance for power generation with ORC
system. The results showed that the SDEGS can

output heat stably for nearly 23 years, while the net
output work and thermal efficiency of ORC system
can reach 8053.6 kW and 13.54 %, respectively.

of geothermal resources will strengthen security and
develop needed, clean, domestic energy resources.
DOE Program Goal ??? Enhanced geothermal
systems should increase geothermal production to
20,000 MW by 2020. The Steamboat geothermal
power plant, originally built and now owned by

f ir{l Z ORMAT, in Steamboat Springs, Nevada. PIX 07655

Joel Renner, INEEL
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The EGS resource potential is concentrated in the
western United States, but technology innovations
as described in the Advanced Scenario and in the
recent Enhanced Geothermal Shot initiative are

anticipated to increase potential beyond the western
United States (Augustine et al., 2023). The total
recoverable potential is greater than 100,000

e Enhanced geothermal systems (EGS), which can
h I produce power wherever there is hot rock, will be
L F : increasingly deployed as the technology is further
| E | developed. EGS will also help expand geothermal
By | heating and cooling nationwide. Low emissions
from electricity generation. Geothermal power plants

largely release only excess steam, with most

At the Enhanced Geothermal Shot??? Summit,
DOE's Geothermal Technologies Office (GTO)
introduced a roadmap of five technical pathways to
help make the vision of the Enhanced Geothermal
Shot??? a reality:. Predicting the Subsurface with
Greater Precision ; Seeing the Subsurface with
Greater Precision: New Sensing Technologies for
Stress, Strain, & Fracture ??7?
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As a promising and advanced technology,
enhanced geothermal systems (EGS) can be used
to generate electricity using deep geothermal
energy. In order to better utilize the EGS to produce
electricity, power cycles" selection maps are
generated for people to choose the best system
based on the geofluids" temperature and dryness
conditions. Optimizations on ???

[ e Proceedings World Geothermal Congress 2005
Antalya, Turkey, 24-29 April 2005 1 An Analysis of
Power Generation Prospects from Enhanced
Geothermal Systems Subir K. Sanyal and Steven J.
Butler GeothermEx, Inc., 5221 Central Avenue,
Suite 201, Richmond, California 94804, USA
mw@geothermex Keywords: Enhanced Geothermal
Systems, EGS, hot dry
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Even a place as well suited for geothermal energy
as the Geysers could benefit from EGS. Certain

'.E areas in the field had hot dry rock, but no natural
reservoir. The Geysers became one of a handful of
projects funded by the U.S. Department of Energy
to test enhanced geothermal systems, in part to

B access those areas and increase power production.
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Enhanced Geothermal Systems: Introduction and
Issues for Congress Geothermal power is a type of
energy generation technology the United States can
use to help meet its future energy needs. U.S.
energy use is growing, end uses are changing, and
the power grid is being modernized and transformed
to supply power to address these changing uses
and to

Enhanced geothermal system can efficiently extract
heat, while Organic Rankine Cycle system can
generate electricity with heat extracted by Enhanced
geothermal system. A combination of underground
heat extraction and ground power generation
systems is proposed in present work. The
underground heat extraction system

Geothermal energy is a reliable source of energy.

7 We can predict the power output of a geothermal

: SOk Wy power plant with remarkable accuracy. This is not

the case with solar and wind, where weather plays a

huge part in power production. Geothermal power

plants are therefore excellent for meeting the
............ — baseload energy demand.
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ATB data for geothermal are shown above. The
base year hydrothermal costs are derived from
actual geothermal power plant data. Near term
enhanced geothermal system (EGS) costs are
predictions for a package of technologies currently
under development and have no calibration to
actual project deployment, as at this time none
exists.

Next-generation geothermal technologies, such as
enhanced geothermal systems (EGS), closed-loop
or advanced geothermal systems (AGS), and other
novel designs, promise to allow access to a wider

range of ??7?
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Why Geothermal Matters . Geothermal energy,
Erg‘ which comes from the heat beneath our feet, is
J — RN, more vital than ever: CLEAN ??? Geothermal
~—— supplies clean, renewable power around the clock,

emits little or no greenhouse gases, and has a small
environmental footprint.. RELIABLE ??7?
Geothermal energy provides baseload power and
delivers a high capacity factor???typically ??7?
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Despite all its benefits, geothermal energy is way
less utilized than other renewable sources like wind
and solar. Though it has great potential to be an
environmentally friendly source of energy ??? it's
massively expensive and comes with a few issues.
Keep reading to learn about geothermal energy and
all the good (and bad) that it has to offer.

Next-generation geothermal energy can power the
UK's clean future, offering firm, reliable energy while
creating jobs and revitalising disadvantaged
regions???now is the moment to act.
Next-generation technologies, particularly Enhanced
Geothermal Systems (EGS), use modern
engineering to expand geothermal potential across
diverse geological

I Geothermal energy as a renewable energy source
is commercially available today and has great
potential to contribute to the growing share of
renewables to meet the global future energy
demand [1], [2], [3], [4].Geothermal resources can
supply energy throughout the year due to the
constant flow of heat from the Earth.
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