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Principle of hot dry rock energy storage

Overview
Hot dry rock (HDR) is an extremely abundant source of geothermal energy that is
difficult to access. A vast store of thermal energy is contained within hot – but
essentially dry and impervious crystalline basement rocks found almost everywhere
deep beneath Earth's surface. A method for the extraction of useful amounts of
geothermal energy from HDR originated at. Although often confused with the
relatively limited hydrothermal resource already commercialized to a large extent,
HDR g. The idea of deep hot dry rocks heat mining was described by (1898), (1904),
and (1920). In 1963 in, a geothermal heating system that use. As the reservoir is
formed by the pressure-dilation of the joints, the elastic response of the surrounding
rock mass results in a region of tightly compressed, sealed rock at the
periphery—making the HDR reservoir totally confined a. The feasibility of mining heat
from the deep Earth was proven in two separate HDR reservoir flow
demonstrations—each involving about one year of circulation—conducted by the Los
Alamos National Laborat. The first HDR reservoir tested at Fenton Hill, the Phase I
reservoir, was created in June 1977 and then flow-tested for 75 days, from January to
April 1978, at a thermal power level of 4 MW. The final water loss rate, at a surface.
In 1986 the HDR system project of France and Germany in was started. In 1991 wells
were drilled to 2.2 km depth and were stimulated. However, the attempt to create a
reservoir was unsuccessful as.
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Article Content

Capacity Allocation of Hybrid Power System with Hot Dry Rock …

This study utilizes hot dry rock (HDR) geothermal energy, which is not affected by
climate, to address the capacity allocation of photovoltaic (PV) -storage hybrid power
systems (HPSs) in frigid plateau regions. The study replaces the conventional
electrochemical energy storage system with a stable HDR plant assisted by a flexible
thermal storage (TS) plant. An …

Hot dry rock (HDR)

Schematic depiction of Hot Dry Rock geothermal power plant system that utilizes the
energy from hot rock beneath the Earth surface. Resolution 2,160 x 2,160 pixels

The wellbore instability mechanism in hot dry rock drilling

Hot dry rock is a dense rock mass with a burial depth of 3–10 km and a temperature
range of 150–650 °C. It primarily consists of different metamorphic or crystalline rock
mass types, including granite, biotite gneiss, and granodiorite (Lu and Wang,
2015).Geothermal well tests find granite is a typical hot dry rock type (Fox et al.,
2013; Yong, 2011; C Zhang et al., …

New quantitative characterizations of flow and heat transfer in hot dry ...

As a renewable and clean energy source, geothermal resources from hot dry rock
(HDR) are widely distributed and have enormous potential. The development and
utilization of HDR geothermal resources are of great significance for achieving carbon
peak and carbon neutrality, and have received widespread attention (Guo et al.,
2016; Olasolo et al., 2016).

The investigation on a hot dry rock compressed air energy …

In this paper, a hot dry rock compressed air energy storage system is proposed, and
the cracks of hot dry rock are used as the storage place of compressed air.
Meanwhile, the …

Development status and research recommendations for thermal …

Based on a comprehensive review of domestic and foreign literature, this article
discusses the technical difficulties and development status of enhanced geothermal
system (EGS) concerning the thermal energy extraction of deep hot dry rock (HDR)
reservoirs and proposes suggestions for the research focus of numerical simulation of
HDR reservoir st...

Progress and perspectives of geothermal energy studies in
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Compressed air energy storage (CAES) is a potential energy storage technology. A
hypothetical case study with a short cycle period of injection and production was
conducted to demonstrate the applicability of the developed solution in CAES. The
results suggest that the semi-analytical solution is applicable for heat transfer in the
wellbore of CAES (Li et al. …

Potential of CO2 based geothermal energy extraction from hot ...

The hot sedimentary and dry rock reservoirs with very high temperature can support
both geothermal energy production, and carbon geosequestration economically,
provided the CO2 is used as a heat ...

The situation analysis of hot dry rock geothermal energy …

Compared with other renewable energy sources, dry hot rock has its ... The technical
factors of effective utilization include the construction of underground heat storage
reservoir, dry hot rock dynamic supervision system, power generation grid
connection and tailing water recharge technology. Building a reservoir in granite can
increase the heat transfer area …

Energy and exergy analysis of a hot dry rock geothermal …

In this paper, a hot dry rock power generation system model based on conventional
organic Rankine cycle was established. The performance of the system was …

Hot Dry Rock

Hot dry rock (HDR) or enhanced (engineered) geothermal systems (EGS) consist of
volumes of rock that have been heated to useful temperatures by volcanism or
abnormally high heat flow, …

Investigation on Reservoir Stimulation Characteristics in Hot Dry Rock ...

Geothermal energy has been widely proposed as a potential renewable energy to
replace traditional fossil fuel energy. Hot dry rock (HDR) reservoir which contains
abundant geothermal energy widely distributes in China. The Gonghe Basin in
Northwest China is chosen to develop the Chinese first HDR field operation project.
HDR is a low-permeability, high …

The investigation on a hot dry rock compressed air energy storage ...

In this paper, a hot dry rock compressed air energy storage system is proposed, and
the cracks of hot dry rock are used as the storage place of compressed air.
Meanwhile, the thermodynamic model and wellbore model are constructed to
evaluate the performance of proposed system. In the range of mass flow rate and
recharge pressure of present work, the …

Methods for geothermal resource assessment of hot dry rock: A …
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HDR resources offer many promises. For instance, Xu Tianfu calculated that the
energy stored in HDR at a depth of 3–10 km in the Earth''s crust is 30 times that of all
oil, natural gas, and coal on the planet (Xu et al., 2012).The quantity of HDR
resources in the United States'' land area was assessed by Teste, and the findings
revealed that the total geothermal …

Effects of carbon dioxide blasting on hot dry rock reservoirs ...

Geothermal energy is one of the most competitive sustainable, low-carbon, and
renewable energy alternatives to conventional fossil fuels because of its consistency,
concentrated quality, and purity (van der Zwaan and Longa, 2019; P. Li et al.,
2020).The term "hot dry rock" (HDR) describes high-temperature rock that is more
than 150 °C in temperature and …

Progress on rock thermal energy storage (RTES): A …

Among TES, rock thermal energy storage (RTES) ... (TCS) or combination and
alterations of these three techniques. 24-26 The working principle of STES is storing
thermal energy by using a temperature difference …

Deep-time temperature field simulation of hot dry rock: A deep …

This is because the variation curve of the hot dry rock temperature field in the region
over time includes the hot dry rock reservoir temperature variation curve, and the
interpolation of the reservoir temperature variation curve at a fixed time point can
produce the hot dry rock temperature field distribution. However, most of the
previously proposed deep learning …

Assessment of two recent hot dry rock thermal energy production ...

The second type consists of hot dry rock (HDR) systems where the rock has very low
permeabilities and does not contain water; thus, requiring formation stimulation to
generate permeability and injection of water to permeate the rock. Geothermal
energy encompasses the limited HT conventional reservoirs and the more extensive
HDR unconventional formations …

Characteristics of Three-Dimensional Pore-Fracture ...

Hot dry rock (HDR) geothermal is a sustainable and clean energy source. However, its
development progress is hindered by creating seepage channels in deep reservoirs
with low porosity and permeability. Traditional hydraulic fracturing techniques are
ineffective for enhancing the permeability of these high-strength reservoirs. To
address this, a cyclic nitrogen …

(PDF) The situation analysis of hot dry rock …

As a geothermal resource with large reserves, high energy storage, clean and
pollution-free, dry hot rocks can effectively contribute to the goals. To promote the
utilization of dry hot rock, this ...

The investigation on a hot dry rock compressed air energy storage ...
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Semantic Scholar extracted view of "The investigation on a hot dry rock compressed
air energy storage system" by Xueling Liu et al. Skip to search form Skip to main
content Skip to account menu. Semantic Scholar''s Logo. Search 224,025,769 papers
from all fields of science. Search ...

Hot Dry Rock

These GE resources form in the state of storage geothermal heat in rocks at a depth
nearly 10 km from the Earth''s surface in which it cannot economically be extracted
by ordinary steam or heated water. These indicated that hot dry rocks possess
limited fractures or pore spaces and hence have no or little water, or no unified rock
porousness. To harvest these geothermal heats, dry …

The situation analysis of hot dry rock geothermal energy …

Hot dry rock is an emerging geothermal energy source with huge energy, its
temperature is generally between 150 °C–650 °C, and it is buried 3–10 km
underground . In …

The situation analysis of hot dry rock geothermal energy …

Dry hot rock, a renewable geothermal resource, contains a lot of energy. In addition,
dry hot rock can solve the energy shortage and realize green and sustainable
development. Compared with other renewable energy sources, dry hot rock has its
unique advantages, such as its exploitation is not affected by the natural
environment [9, 12]. Once ...

Experimental characterization of a water/rock thermocline cold …

A 13 m 3, 2 m diameter and 4 m high, prototype of dual-media thermocline cold
thermal energy storage cTES has been build and tested in coupling with 100 kW dry
cooler.. Specific characterization confirms the consistency of the behavior of the
thermocline storage. • In coupling mode, the excess energy from the condenser is
stored during the hottest hours of the …

Lessons learned from hydrothermal to hot dry rock exploration …

Most technologies for the recovery of hydrothermal and hot dry rock geothermal
resources originate from technology innovations in the oil and gas industry (Brown,
2009).As shown in Table 1, the concepts of energy source, reservoir, cap rock, energy
migration path and good preservation condition are similar for a working petroleum
system or geothermal system, …

survey of geothermal power generation combined with …

1.3 Hot dry rock power generation. Hot dry rock refers to a low-permeability rock
mass with a small amount or no water at a depth of 3~10 km underground and a
temperature of >180°C [21, 22]. Because the dry hot rock …

Review on heat extraction systems of hot dry rock: Classific
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Downloadable (with restrictions)! Hot dry rock geothermal resources are widely
distributed at various reservoir depths, possessing high energy potential and
substantial extraction prospects. Heat extraction systems of hot dry rock aim to
unlock the vast subsurface geothermal energy, offering a sustainable solution for the
renewable energy. This review offers a comprehensive …

Simulating the impact of complex fracture networks on the heat ...

Simulating the impact of complex fracture networks on the heat extraction
performance of hot-dry rock masses Author links open overlay panel Jiao Peng a b,
Peng Zhao a, Haiyan Zhu c d, Shijie Chen c d, Hongyu Xian a b, Tao Ni a

The situation analysis of hot dry rock geothermal energy …

with large reserves, high energy storage, clean and pollution-free, dry hot rocks can
effectively contribute to the goals. To promote the utilization of dry hot rock, this
paper quantitatively studies the factors affecting the development and utilization of
dry hot rock, and first summarizes five major influencing factors, namely, re-sources,
environment, market, …

The Extraction of Geothermal Energy from Hot Dry Rock: A …

Heat stored in the earth''s crust is a potential resource of renewable and green
energy to meet the global primary energy needs without producing any greenhouse
gases. The majority of the …

(PDF) Capacity Allocation of Hybrid Power System with Hot Dry Rock ...

This study utilizes hot dry rock (HDR) geothermal energy, which is not affected by
climate, to address the capacity allocation of photovoltaic (PV) -storage hybrid power
systems (HPSs) in frigid ...

Geothermal Energy

3. Hot dry rock or Petrothermal 4. Magma resources 5. Volcanoes. Hydrothermal
resources contain superheated water, steam, or both in fractures or porous rock but
further trapped by a layer of impermeable rock. Hot dry rock or petrothermal
resources consist of high-temperature rocks ranging from 90°C to 65O degree C. The
rocks can be fractured ...

Current status of thermodynamic electricity storage: Principle ...

As an efficient energy storage method, thermodynamic electricity storage includes
compressed air energy storage (CAES), compressed CO 2 energy storage (CCES) and
pumped thermal energy storage (PTES). At present, these three thermodynamic
electricity storage technologies have been widely investigated and play an
increasingly important role in …

Experimental study on P-wave response characteristics of hot dry rock ...

© 2026 Gratitude Run Energy Intelligence Inc. - All rights reserved



Page 7/7

Hot dry rock (HDR) is located in deep formations and is rich in heat storage, the most
valuable and promising form of renewable clean energy. 14 With the intensive growth
and utilization of HDR heat storage resources, many technical problems have
emerged.
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