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ABSTRACT 

The Geretsried site in Germany has been the centre of 

geothermal exploration and research for over a decade. 

Located 30km South of Munich, the information 

collected for geothermal exploration by Enex Power 

Germany GmbH (Enex) & Leibniz Institute for Applied 

Geophysics (LIAG) for the Geretsried North 1 well 

from 2013-2021 has provided invaluable information to 

the geothermal industry and has opened doors for new 

technologies such as the Eavor-Loop™. 

In general, Eavor-Loops™ can be deployed in a variety 

of subsurface and surface conditions throughout the 

world. The Malm formation at Geretsried exhibits ideal 

conditions to commercialize the Eavor-Loop™ 

technology. Extremely low matrix porosity and 

permeability coupled with low fracture transmissivity 

provide ideal conditions for sealing the open hole 

sections with Eavor’s proprietary Rock-Pipe™ 

technology. Each Eavor-Loop™ Sedimentary design 

consists of two deviated wellbores collocated at the 

same surface location. Both wellbores are then drilled 

down to the target formation between 4,350 and 4,700 

m TVD (True Vertical Depth). The final casing is to be 

set at 90° in preparation for the horizontal open hole 

section. 12 horizontal legs are then drilled from each 

main bore and intersected at the toes of the laterals. The 

inlet well is drilled to a slightly lower True Vertical 

Depth than the outlet vertical well, so that the laterals 

are vertically stacked. The 12 horizontal connected 

loops from two wellbores refers to one Eavor Loop™.  

The proposed Project (Phase 1) consists of 4 Eavor-

Loops™ producing an estimated 8 MWe and 60 MWth 

and will enable the avoidance of approximately 42,000 

tonnes CO2eq per year. Future commercial Eavor-

Loop™ development at Geretsried will be expanded 

throughout the Wolfratshausen exploration license to 

produce significant amounts of green energy in Europe 

opening a new category of Energy, the Eavor-Loop™. 

 

1. INTRODUCTION 

Eavor-Loop™ is a novel closed-loop geothermal 

system which is essentially a buried heat exchanger in 

the deep subsurface. The technology does not require 

rare geological conditions such as a hot and permeable 

aquifer, and therefore, mitigates the exploration risk 

and lack of scalability typically associated with 

geothermal. Eavor-Loop™ has a small footprint on 

surface, and there is absolutely no fracking, no induced 

seismicity, negligible water use, and no emissions 

(Table 1 Comparison of Hydrothermal and EGS to 

multilateral closed-loop geothermal systems, Toews and 

Holmes (2021). Eavor plans to develop the first 

commercial Eavor Loop™ in the world at the 

Geretsried site in Bavaria, Germany. Drill plans have 

been made to develop 4 Eavor-Loops™ in Phase 1 with 

the potential to scale up Eavor Loop™ development 

within the Wolfratshausen exploration license 

expanding the supply of renewable energy to nearby 

communities. 

Carbon-free technologies that can be dispatched to 

load-follow energy demand are needed to transition to 

a net-zero future.  Geothermal would seem a natural fit 

for this issue, but it has remained a niche solution 

because of its lack of scalability and dispatchability. 

Eavor has developed a deep closed-loop geothermal 

solution, called “Eavor-Loop”, that addresses the 

challenge and provides load-following electricity at a 

lower cost than hydrogen or batteries. The key technical 

differentiator relative to conventional geothermal being 

the Eavor-Loop™ is a subsurface closed-loop radiator, 

or heat exchanger, which relies only on conductive heat 

transfer, rather than convection or reservoir fluid flow. 

This design removes the need for a rare hydrothermal 

source, has no fracking or water use, eliminates the 

complex resource characterization cost and time 

associated with geothermal reservoirs (natural or man-

made), provides extremely predictable output, and is 

truly dispatchable without a reduced capacity factor.  

These features allow the system to be financed and 

scaled massively with a standardized, repetitive, 

manufacturing approach similar to wind or solar – 
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without being held back by a scarce resource and high-

risk exploration (Holmes, 2021) 

The commercial Eavor-Loop™ Sedimentary design is 

constructed with two drilling rigs operating 

simultaneously from one surface location. First, the 

vertical well section is drilled, and intermediate casing 

is cemented in place at both sites according to standard 

industry practice. Then, two deviated wellbores are 

drilled out of each standard vertical cased well and 

intersect at the “toes”, at the end of the approximately 

2,750 m lateral length.  The intersection is completed 

with magnetic ranging technology to sense the target 

wellbore with sufficient accuracy to directly intersect. 

This process is repeated until all multilateral wellbores 

are intersected, and the system is then completed using 

the Rock-Pipe chemical completion method and tested 

to ensure an appropriate seal. 

After well construction, the drilling fluid is replaced 

with a working fluid designed for improved operational 

performance. Eavor-Loop™ is an “advanced 

geothermal system” but is unique from traditional 

geothermal and Enhanced Geothermal Systems (EGS) 

in several critical aspects, as outlined in Table 1 below.  

A prototype of the first-generation system was 

successfully built and tested in 2019 at the Eavor-

Lite™ project in Alberta, Canada. Figure 1 illustrates 

the evolution of the Eavor-Lite™ prototype to the 

commercial configuration called Eavor-Loop™ 

Sedimentary, referred to as the James Joyce design. 

Finally, geothermal anywhere will be possible with the 

Eavor-Loop™ Hard Rock design, which is considered 

for future phases within the Wolfratshausen license in 

the decades to come. 

 

 

Figure 1 Commercial Eavor-Loop™ Design 

 

2. EAVOR-LITE™ DEMONSTRATION SITE 

Eavor-Lite™ is a full-scale demonstration project of a 

multilateral closed-loop geothermal system. Toews and 

Holmes (2021) reviews operations and testing from 

2019 to 2021. The project is located near Sylvan Lake, 

Alberta, Canada and consists of two 1.7 km long 

multilateral horizontal wellbores connecting two 2.4 

km deep vertical wellbores to create a U-tube shaped 

closed-loop geothermal system. The horizontal 

wellbores are intersected using magnetic ranging 

technology, and sealed with a chemical completion 

technique, resulting in a large subsurface heat 

exchanger. 

 

Figure 2 Schematic of Eavor-Lite™ demonstration site 

located in Alberta, Canada, Toews and Holmes (2021) 

The project was executed successfully, on-time and on-

budget, demonstrating that an Eavor-Loop™ can be 

drilled, sealed, and operated purely driven by a 

thermosiphon effect with thermodynamic results in 

agreement with the predicted output from simulations. 

A summary of the key technical objectives and 

outcomes is outlined in the Table 2 and summarized by 

Toews and Holmes (2021). 

2. LOCAL SETTING 

2.1 Project Background 

In general, a variety of geological settings have 

potential for Eavor-Loop™ deployment. Global rock 

types from the metamorphic, igneous and sedimentary 

domains have been identified as potential candidates 

for heat extraction through Eavor-Loop™ technology. 

The ideal geological setting would exhibit low 

porosity/permeability, thicknesses >15 m (not 

applicable to Hard Rock application), thermal 

conductivity >2.5 W/m∙K, reservoir temperatures 

>100°C and fair to high geomechanical competence. 

However, reduced heat flow in low thermal 

conductivity rocks can be mitigated by a high 

geothermal gradient. For example, a limestone with a 

3.0 W/m∙K and 155 °C reservoir temperature will have 

the same thermal output as a sandstone with high 

thermal conductivity of 4.6 W/m∙K and 125 °C 

reservoir temperature (Figure 3).  
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Figure 3 Relationship of rock temperature and thermal 

conductivity as a prediction of thermal output. 

The Geretsried site is in the North Alpine Foreland 

Basin, also known as the Molasse Basin. This 

southward dipping basin provides a geothermal system 

as the carbonate sediments become deeper and hotter 

towards the Alps. Many successful traditional 

geothermal projects have been drilled in the Molasse 

basin where sufficient permeability is controlled by 

faults, fractures, lithofacies and biofacies in the Upper 

Jurassic Malm Formation. Geothermal installations in 

the Munich area target this reservoir for hydrothermal 

development at temperatures up to 130°C, depths 

between 2-3 km and flow rates up to 60 L/s, Mraz et al 

(2019). As with many carbonate resource plays, a large 

degree of variability can occur over relatively short 

distances, hence the need for detailed geological and 

geophysical characterization. Both successful 

conventional hydrothermal installations and dry 

geothermal exploration wells are shown in the Bavarian 

Molasse Basin in Figure 30. 

2.1 Petrophysical Properties 

The Eavor-Lite™ site has demonstrated a successful 

deployment in a quartz litharenite and calclitharenite 

sandstone with a relatively high thermal conductivity of 

4.64 W/m∙K, yet low reservoir temperature (~75°C). 

The Geretsried site is geologically quite different than 

the Eavor-Lite™ site, being a calcareous and dolomitic 

platform carbonate with thermal conductivities ranging 

between 2.9 and 3.9 W/m∙K. Both settings have very 

low porosity and permeability averaging 9% and 1-50 

mD at Eavor-Lite™, Vany (2020) and <3% and <1 mD 

at Geretsried Thuro et al (2019). Eavor-Loops™ at 

Geretsried will be drilled in the tight platform 

carbonates of the Malm where karsting and secondary 

porosity and permeability is not expected. The lack of 

significant permeability has been observed in the 

Geretsried GEN-1 and GEN-1ST-A1 wells. Flow tests 

conducted on the GEN-1 wells also indicate  poor fault 

transmissivity further suggesting the absence of a 

conventional geothermal aquifer. 

2.2 Geomechanics and Structural Setting 

The Malm formation has proven to be a highly 

competent carbonate reservoir for open-hole 

geothermal exploration with high rock strengths and 

low geomechanical instability. Unconfined 

compressive strengths and regional stress field 

estimation allow for accurate prediction of wellbore 

stability during operations. The stress field at 

Geretsried is dominantly N-S with SHmax estimated at 

002° ± 19° Reiter et al (2016). No direct measurements 

of stress magnitude or orientation have been measured 

at the Geretsried site. However, regional 

geomechanical models and offset measurements 

suggest that the UCS (Unconfined Compressive 

Strength) of the Malm formation is between 80-250 

MPa and likely >180 MPa Thuro et al (2019).  

Recent 3D Geomechanical models support a 

transtensional stress state in which perturbations in 

stress magnitudes can cause both normal fault 

structures and strike-slip structures Shipilin (2019). 

However, the stress regime of the Bavarian Molasse 

Basin is highly debated by a number of authors and has 

most recently been documented and modelled by 

Ziegler and Heidbach, (2020). Additional 

geomechanical studies have been commissioned on 

behalf of Eavor by Enlighten Geoscience Ltd. and 

GeoThermal Engineering GmbH. Enlighten and 

GeoThermal both assume a strike-slip stress state, but 

a lack of stress magnitude data makes prediction of the 

absolute stress regime difficult. Drilling` experience 

throughout the Molasse basin gives a high confidence 

on casing and completion techniques and pressure 

profiles have been studied by Drews et al (2019). 

Structures observed in the Malm formation at 

Geretsried are dominated by Normal fault systems-

oriented East-West and visibly disrupt the Jurassic, 

Cretaceous and terminate in the Paleogene sediments. 

The Geretsried 2010 3D seismic as well as regional 2D 

seismic provides a high confidence on fault locations 

that have minor to significant throw. Minor structures 

are also observed on 3D seismic and pose little risk to 

Eavor-Loop™ development as loses can be mitigated 

with lost circulation materials and permeability can be 

reduced with the Rock-Pipe™ sealant technology 

(Toews, 2021). 

2.3 Temperature and Heat Conduction 

Throughout the development of the Geretsried project, 

a wide range of temperature measurements were 

obtained including logging while drilling 

measurements, open hole measurements, and most 

recently a 3-year static temperature log run on May 26, 

2020. The results of the static temperature log indicate 

a geothermal gradient of 31.98°C/km with a surface 

temperature of 10°C. The actual recordings of this static 

temperature log are 148.8°C at 4,340 m TVD (4,480 m 

MD). This corresponds to just above the final depth of 

7” casing in the Purbeck Formation directly above the 

Malm. 

In order to estimate thermal conductivity from 

mineralogy a simple analytical model was adopted 

from Jorand et al. (2015).  The model used XRD and 

petrophysical data to calculate volume percentage of 

minerals and total porosity of the rock.  The thermal 

conductivity was calculated by weight averaging the 
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thermal conductivity of the fluid and the matrix, which 

was determined with a power equation weighting the 

volume fractions of the minerals present.  The thermal 

conductivity was corrected to temperature and porosity 

by scaling the temperature dependent results presented 

in Jorand et al. (2015) and Robertson (1988).  In the 

absence of core data, drill cuttings must be used to 

obtain analogous representations of the rock in the 

subsurface. 

Thermal conductivity, k, of the Malm Formation rocks 

at Geretsried have been calculated for both the matrix 

and total rock constituents. The matrix thermal 

conductivity factors the percent composition of all 

minerals, whereas the rock thermal conductivity factors 

in the percent composition of minerals, estimated fluid 

thermal conductivity, reservoir temperature and 

porosity.  

The resultant rock thermal conductivity of the Malm 

carbonates range between 2.86 and 4.47 W/m∙K, with a 

mean of 3.39 W/m∙K. The development of the Eavor-

Loop™ in the Malm Formation at Geretsried is 

expected to target two intervals in the succession, 

stacking two Eavor-Loops™ vertically. The lower loop 

of laterals will target the dolomite rich rocks lower than 

rock cuttings sample “GEN1-5450” where the 

increased dolomite content produces slightly higher 

values of thermal conductivity (average 3.44 W/m∙K). 

The upper loop is expected to target the calcite rich 

rocks above rock cuttings sample GEN1-4940 which 

exhibit a slightly lower thermal conductivity (average 

3.26 W/m∙K) but allow for optimal horizontal 

development of the nearly 600 m Malm carbonate 

succession. 

3. PROJECT DEVELOPMENT PLANNING 

Eavor proposes to develop Eavor-Loops™ throughout 

the Wolfratshausen license area to provide baseload, 

renewable heat to the communities of Geretsried and 

Wolfratshausen, as well as electricity that will be fed to 

the existing power grid. The Wolfratshausen license 

area is shown in Figures 4 and 5. Through the 

agreement with Enex, Eavor has secured rights to 

develop Eavor-Loops™ within this license area and has 

built out a development plan to reflect utilization of the 

full license.  

  

Figure 4 Enex Tierheim (North) and Breitenbach 

(South) Pads within the Wolfratshausen 

Exploration License (Red). Phase 1 Eavor-Loops™ 

will be developed from the Breitenbach site once 

expanded to two drill pads to accommodate 

simultaneous drilling rig operations. 

Phase 1 of development considers four Eavor-Loops™ 

being constructed from the existing Breitenbach pad 

that Eavor has acquired through an agreement with 

Enex. The total Phase 1 installed capacity is predicted 

to be 60 MWth and 8.2 Mwe of gross power (6.8 Mwe 

net). Power generation will be carried out at this surface 

location using heat to power ORC technology for 

electricity sales into the grid.  

In Phase 1, the Eavor-Loops™ will be developed using 

Eavor-Loop™ Sedimentary technology, which has 

been successfully demonstrated with the Eavor-Lite™ 

project in Alberta, Canada (Table 2). Each Eavor-

Loop™ will consist of vertical wells extending to 

~4,350 m – 4,700 m TVD, with 12 lateral wells 

extending on average 2,750m from the vertical wells. 

Each lateral pair will be intersected at the toes to 

complete the closed loop in the James Joyce 

configuration.  

As mentioned in Section 2.1, the Geretsried subsurface 

exhibits several normal fault features striking East-

West at the Malm Formation depth within the 2010 

Geretsried 3D seismic volume. The GEN-1ST-A1 

targeted a well-known normal structure known locally 

as the Gartenberg main fault. Approximately 800 m³ of 

drilling fluids were lost along a 300m interval as the 

GEN-1ST-A1 was drilled through the fault and 

associated damage zone. In addition, coring procedures 

and image logs above the fault show fracturing and 

poor recoveries of cores. The “Dolomitkluft” research 

program of GEN-1ST-A1 was successful in that the 

fractures and faults were intersected during drilling; 

however low flow rates were achieved suggesting a 

poor connection to any hydrothermal aquifer Thuro et 

al (2019). 
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Two primary development polygons are accessible 

from the Breitenbach pad and are highlighted in Figure 

5. These two development areas avoid several visible 

normal faults and target a less structured area of the 

Malm at Geretsried. Given the estimated thickness of 

the Malm, it is possible to fit two stacked loops within 

each development polygon, providing ample 

subsurface targets for the first 4 Eavor-Loops™ from 

the Breitenbach pad.  

 

 

Figure 5: Phase 1 Development of Geretsried 

Eavor-Loop™ Subsurface Footprint. Two Eavor-

Loops™ are Planned to be Drilled from each set of 

Polylines Stacked Vertically, Totaling 4 Eavor-

Loops™. 

Geological and drilling observations of the GEN-1 and 

GEN-1ST-A1 are key learnings for drilling Eavor-

Loops™ in the Malm Formation throughout the 

Molasse basin. A buffer of 250 m around each structure 

has been mapped for the Malm Formation depth 

(Figure 6). These buffer areas are to be avoided for 

development purposes to prevent losses of drilling 

muds and as risk mitigation to maintain a sealed 

wellbore for production/operations. 

 

Figure 6 Potential Development Footprint of Phase 1 

Eavor-Loops™ from the Breitenbach Pad. Faults are 

Shown as Black Lines Alongside Corresponding 250m 

Buffer Polygons on the Malm Depth Structure in Meters 

SS. 

Stacking the Eavor-Loops™ within the Malm 

formation maximizes reservoir contact while 

minimizing the subsurface footprint within each phased 

development area. This layout also provides 

improvements to anti-collision for future development 

in the Geretsried area. A schematic of the stacked 

Eavor-Loop™ development scenario is depicted in 

Figure 7. This figure details the vertical section 

required for stacked Eavor-Loop™ development. 

Structural uncertainties have been evaluated in using 

both the 2010 Geretsried 3D seismic and additional 

regional 2D seismic lines, particularly to the west of the 

Geretsried 2010 3D seismic where the toes of the 

horizontal wells are planned. To account for structural 

uncertainties and local thinning/thickening of the 

section, a 75 m buffer is planned from the top and base 

of Malm.  

 

 

Figure 7 Schematic of the Stacked Loop Development 

Scenario. 

The GEN-1ST-A1 drilling operations executed by 

Enex provide a mitigation strategy for handling losses 

in the event of drilling into an unexpected fault. Should 

a sub-seismic fault be intersected (i.e., <10 meters of 

throw) and accompanied by mud losses, the Eavor team 

will follow the successful LCM procedures executed by 

Enex on the GEN-1ST-A1 well to heal losses and allow 

for continued drilling operations. Of note, the Enex 
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GEN-1ST-A1 well targeted the Gartenberg fault 

system, which has associated throw of >90 m. The 

maximum mud losses observed on GEN-1ST-A1 

totaled 800 m³, outlining a worst-case scenario for 

losses in a heavily damaged interval of the Malm 

formation. 

The risk of exiting the top of the Malm is further 

mitigated by active geosteering of the horizontal 

sections of the wells using a Rotary Steerable System 

(RSS) assembly, live plots of survey data as well as real 

time logging and drill cuttings descriptions. As 

popularized in the shale-gas revolution, geosteering and 

real-time decisions with the drilling team greatly 

reduces the risk of exiting zone. This methodology 

allows for precise drilling in many settings including 

geological formations with less than 5 meters of 

thickness with a high rate of success. The allotted 75m 

buffer given to the uppermost set of laterals allows for 

major uncertainties in the structural setting which are 

not expected at Geretsried.  

 

 

Figure 8 Schematic of Geosteering Interface Emerson 

(2022). 

Each loop requires 75 m of spacing between the inlet 

and outlet wells to account for horizontal well path 

ellipses of uncertainty and as a reasonable distance for 

final magnetic ranging operations.  Finally, a 150 m 

section is required between the upper and lower set of 

laterals to account for lateral well path uncertainties 

between the upper and lower Eavor-Loops™. Given 

these inputs, this stacked development scenario would 

require 450 m of Malm Formation succession. 

As described in the GEN-1 well, 365 m of Malm 

Formation limestones were drilled before entering 145 

m of Malm Formation dolomites. The GEN-1 

encountered 510 m of Malm Carbonates in the Zeta-

Delta-Epsilon package. It is not believed that the GEN-

1 well encountered the lower Gamma-Beta-Alpha 

section of the Malm. Using regional thicknesses, the 

Malm is expected to be ~600 m thick at the Geretsried 

site.  

The upper loop of the stacked development scenario 

would target the upper Malm Limestones (Malm Zeta). 

Thermal conductivity estimates from the limestone 

3.26 W/m∙K (Section 2.3). Eavor-Loops™ 1 and 3 are 

planned to be drilled in the uppermost limestone 

package and exhibit an average TVD of 4,362m and 

4,462m, respectively. Eavor-Loops™ 2 and 4 of the 

stacked development scenario would target the middle 

Malm Dolomites (Malm Delta-Epsilon) with an 

average TVD of 4,587m and 4,687m, respectively. 

Thermal conductivity estimates from the dolomite 

average 3.44 W/m∙K (Section 2.3). 

 

 

Figure 9 3D Subsurface Model of the Geretsried Area 

Depicting 4 Stacked Eavor-Loops™ Within the Malm 

Formation West of the Breitenbach site. 

The same thermodynamic model that was successfully 

validated with the Eavor-Lite™ project was used to 

assess the thermal output of the Geretsried Project for 

the 30-year project life. While Eavor-Lite™ is indeed 

cooler and shallower than our planned commercial 

Eavor-Loops™ in Geretsried, the fundamental physics 

and thermodynamics governing the process are the 

same. Eavor forecasts the Geretsried production using 

the same thermodynamic model that has been validated 

by over 2 years of Eavor-Lite™ data as well as 

numerous third parties, including van Wees (2021) of 

TNO, Netherlands, Beckers and Johnston (2022) of 

National Renewable Energy Laboratory (NREL) USA, 

Yuan et al. (2021) of Natural Resources Canada 

(NRCan), and Droessler et al (2020) of C-FER 

Technologies, Canada. These four organizations have 

audited Eavor’s internal thermodynamic model and 

concluded it is accurate in its estimation of Eavor-

Lite™ and acceptable for extrapolation to other 

projects. Furthermore, numerous research institutions 

around the world have modelled and released 

publications on alternative closed-loop geothermal 

designs. Using this validated thermodynamic model, 

Phase 1 development is expected to be 60 MWth and 

8.2 MWe of gross power (6.8 MWe net). 

The existing drill pad (Brietenbach location) was 

constructed with provision for one drilling rig, with 

existing infrastructure such as connections to the 

electrical and water grids already installed. 

Modifications are required to allow for two rigs to be 

operating from the same surface location concurrently; 

this expansion work is included in the Phase 1 scope.  
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Enex has done significant work over the last decade to 

engage the community and gain support for geothermal 

development. This includes working with the nearby 

communities in planning a district heat network to 

enable emissions free heating, with a network designed 

and ready to be constructed as soon as a geothermal 

resource is proven. A heat transfer station will also be 

incorporated into the design to sell heat to the district 

heating network to service the communities of 

Geretsried and Wolfratshausen.  

3. CONCLUSIONS 

In conclusion, years of conventional geothermal 

exploration and research at the Geretsried site has 

provided a basis for the implementation of a brand-new 

category of energy, the Eavor-Loop™. The Eavor-

Loop™ system planned for the Geretsried area will 

provide the nearby communities with a constant source 

of baseload, scalable green energy for many years to 

come. The Malm Formation at Geretsried exhibits an 

ideal setting for Eavor-Loops™ due to low reservoir 

quality in a highly competent carbonate platform 

environment. The successful Eavor-Lite™ 

demonstration site has confirmed the technical viability 

of the Eavor-Loop™ technology, and subsequent 

commercialization of this Advanced Geothermal 

System. Once commercialized, the global deployment 

of Eavor-Loop™ technology will provide cities and 

countries with energy independence for district heating 

and electricity generation, among other uses currently 

being researched. Energy for Eavor. 
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Table 2 Key objectives of Eavor-Lite™ Demonstration project, Toews and Holmes (2021) 

 
 

 

 

 

 

 

 

Technical Objective STATUS Summary of Results

LEG-2 was successfully intersected on September 1, 2019

LEG-1 was successfully intersected on September 11, 2019

Drilling program was completed and rigs were demobilized on September 14, 2019. 

9 x formation integrity tests to 5 MPa performed throughout drilling and upon completion of 

drilling program with > 97.5% of pressure maintained. 

Current operation leak off rate is < 0.5 m3/d.

Visual samples and filter differential pressure monitoring indicating negligible solids 

production, facility has been running at ~95% uptime since Dec 4, 2019 start-up. 

Thermosiphon has been fully operational, ongoing circulation without use of pump since 

Dec 4, 2019 start-up. 

Thermodynamic model validation has been completed with measured performance within 

2% of predicted.

Ongoing data collection and validation to prove out simulation capability over longer time 

frame. Third party validation of results received from multiple organizations.

1. Drill and intersect a multilateral Eavor-

Loop with two laterals

2. Create a closed system by chemically 

sealing the Eavor-Loop (Rock-Pipe™ 

completion)

3. Validate thermodynamic performance 

and demonstrate thermosiphon

Hydrothermal or EGS Multilateral Closed-Loop Systems

System design
Open System: Brine produced from reservoir, fluid 

exchange between system and geological formation

Closed System: Working fluid circulates in isolation 

from reservoir, no fluid exchange

Permeability
Hydrothermal requires a hot and permeable reservoir; EGS 

creates a reservoir through fracking.

No need for permeable reservoir or hydrothermal 

source.

Parasitic power load Requires an electric pump to circulate brine continuously Driven by thermosiphon, no pumping required

Induced Seismicity

Fracking or high injection pressures can lead to induced 

seismicity.  Seismicity has caused several failed EGS 

projects in Europe, Asia.

No fracking, pressure-balanced, no induced 

seismicity

Water treatment
Continuous water treatment issues that may include scale, 

erosion, corrosion, produced gases, NORMs

Minimal water treatment, simply circulating a 

benign working fluid

Dispatchable Baseload
Baseload and Dispatchable, able to time-shift 

output while maintaining 100% capacity factor

Operating Costs
In projects with low enthalpy or high TDS brine, Opex can 

be greater than Capex over life of project

Significantly lower due to inherent removal of key 

Opex drivers

Thermal Output Uncertainty

Large initial output uncertainty prior to spending capex.  

Even after operating for 5 years or longer, there remains 

substantial risk of precipitous drop in revenue due to cold 

water breakthrough.

Thermal output predicted accurately prior to 

spending capital.  No thermal output risk or 

uncertainty.

Project Cycle Time Typically 5-10 years or longer ~18 months, depending on regulatory regime

https://pdgm.com/Resource-Library/Brochures/Geolog/Geolog-Geosteer
https://pdgm.com/Resource-Library/Brochures/Geolog/Geolog-Geosteer


Longfield et al, 2022 

 9 

Parameter Eavor-Lite Geretsried 

Number of Laterals 2 12 

Depth, TVD [m] 2.400 4.300 – 4.700 

Site-to-site distance [m] 2.500 Co-located, < 100 m (James Joyce) 

Vertical casing size [in] 7 9-5/8 

Multilateral wellbore size [in] 6-1/8 8-1/2 

Rock Type Quartz/Calcarenite Sandstone Limestone/Dolomite 

Formation Temperature [ºC] 75 160 

Rock thermal conductivity [W/ m K] 4,64 3,2 – 3,5 

∆T Inlet to Outlet well [ºC] 30 60-70 

Multilateral completion Rock-Pipe Rock-Pipe 

Multilateral Junctions Bent sub, time drill, no whipstock Bent sub, time drill, no whipstock 

Intersection technology 
Magnetic ranging,  

blind approach 

Magnetic ranging,  

visible approach 

Flow rate per lateral [kg/h] Up to 30.000 20.000 

Facility 

Storage tank, start-up circulation pump, 

aerial cooler, filters and throttle valve 

with control logic 

Storage vessel, start-up circulation pump, 

filters and throttle valve with control logic, 

heat exchanger for district heating, ORC 

for power generation 

Porosity 9% 5% 

Matrix Permeability [mD] 1-50 0,7 

Unconfined Compressive Strength [MPa] 32-110 80-250 

Table 3 Comparison Between Eavor-Lite™ and Geretsried Projects. 

 

 


