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Introduction

Medium-deep (~400m - 2000m) geothermal energy could play an Figy typesinonmany .

Important role in contributing to Germany's heating sector as its poten- @ | A

tial enables to supply reliable, low carbon, base-load heat with compact “

spatial footprint that integrates into urban networks. Germany have suc- e et | | Geothermal assessment | | publicrelations || Geotis platform update

cessfully explored the deep geothermal for heat and electricity, however e | somcsmooseameses | gremsonotinectommontorn || mpererese o e

medium - depth reservoirs with low temperatures are less explored | - smenimencmons | | (cs hoomomlsoubis i cagionto | | New o o

(Weydt et al., 2023). The ArtemlIS project intends to reduce the gap and | wfamonwnies || =75 B

enhance our understanding towards medium-deep energy by expand- rigures frem projeciworiiowto eresseanaeness regarding medumrdeep geo el eneray

ing the GeotlS platform (www.geotis.de) through integration of S T —

subsurface data and building 3D reservoir models using COMSOL soft- Vgt "

ware and simulating different scenarios like doublet and ATES to evalu- '"Il @\E-*@b]@ v o

ate the heat extraction potential of medium-deep reservoirs across all [ soun S;Er::;

play types (Weydt et al., 2025). This thesis focuses on the "Harthausen” E 2.9 9, Saar-Nake " ga

site situated in the Northern Upper Rhine Graben region, where the \L (£8) n‘%? 1 | .

from other projects were incorporated into the 3D numerical reservoir Py Play Types:

model and the resulting potential heat data is analysed. e Jembs — i — e e

Figure 2: GeotIS platform with interactive maps, e-learning, and statistics. Figure 3: Geothermal play types in Germany (modified after Moeck et al.,, 2019).

_Methods .

e Datasets from various sources and projects, including well logs and Hydrothermal Doublet - Harthausen Aquifer Thermal Storage - Harthausen
maps, were compiled to create a PETREL dataset. This dataset was =~ = | B o - a) Average heat power vs. Injection rate (ky/s)
then used toT_EdeveIoEE) a site-g_:specific model for COMSOL using Python. . s b é
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. . Dm::o-tusom EZS-
Figure 4: a) Upper Rhine Graben map with stratigraphic units (Frey et al., 2022). b) Upper Rhine 520- é :é“s' go,?S-
Graben Petrel Model extended fault system with the target area. :: é * ? ;E
* The literature indicates geological heterogeneity within each horizon. *
Taking this into consideration, material properties are defined using i ii :
. ‘ x10°% m 51 0.65}
min, mean and max values as a part of x10°m s o — == .
uncertainty analysis approach. :
Pump rate (m?¥s) i i i .
Table 1: Subsurface properties of the top layer in the model. d) Average power vs. Well Depth e T L ok %03 o . - i
Landau Formation Min Mean Max . Essitie I SCHiCH R ars)
Density [Kg/m?] 2700 2150 2000 - Figure 8: a) A l?ox-plot presenting average power outpu’F for differer\t inject.io.n ra.tes in different
30 subsurface scenarios. b) A box-plot presenting recovery efficiency at different injection temperatures.
Permeability [mD] 0.9 50 109 c) A box-plot presenting the influence of pump rate towards the recovery efficiency on the system.
Porosity [ 0.1 02 035 : * An overall recovery efficiency of the system ranges between 0.57 -
Thermal Conductivity [W/m™] 1.5 ° 25 - 0.85 across all scenarios, with mean subsurface scenario showing a
Heat Capacity [J/(kg*K)] 800 900 1000 . : | 5 narrower range Of 066 _ 082
Table 2: a) For the heat potential assessment along with the Figure 5: Harthausen modelin Comsol software. - L .
subsurface properties other operational parameters are also taken and Temperature vs Depth ° Average power OUtpUt PEa ked at minimum subsurface conditions
imulated with d 324 combinations for 30 ti : L) o L3S gt . . . .
tion. b ATES 1o simulated with around 48 combinations in fotal 0 ol e E with 1.2MW, while the range across all scenarios is between 0.1TMW -
assess the systems efficiency over a period of 30 years. 07 1 ' T 'I 2 MW
a) Operational Parameters 500 - et Depeh o ]
Hydrothermal Doublet Figure 7: a) Visualization of thermal front around the well after Conclusion & Outlook
i 30 years of continuous operation. b) Visualization of darcy . . .
Mass Flow Rate [L/s] 20 20 80 velocity field at the 2D fault sub-domain. ) A box-plot present- 1 N€ Medium depth geothermal potential is successfully evaluated at
Depth [m] 500 1000 1500 _ | ing average power output at different pumping rates in different : : :
£ 1500 ubsuace seomarios. d) A box-plot presenting average power  LNE tESTSite with different systems. Data from the results can be used to
Well Distance [m] 500 1000 1500 Emm output at different well depths and subsurface scenarios. upg rade the GeotIS platform_ A new workflow to simulate both ATES
Injection Temperature [K] 28315  293.15 : ' 1t
j p [K] | « Average power output ranging anNd hyldrc:jtherlmal (c:jioublet sy;temlT I;SU°Cce|SSfU||ytblglt |tn COMSlolIJ_.
°
Screen Length [m] 50 100 from 2MW - 35MW across all the ewy eve ope approacn wi .e Im.p ementeda a4 .Severa | pPpPer
P) operational Parameters oo SCenarios Rhine Graben sites, each representing different geological settings.
ATES * . .
— Temperature model . o o o
W p . . asco [ oo pude_| e The optimistic mean subsurface Future work also focusgs iIn modelling closed geothermal sy.stems
Depth [m] 500 Figure 6: Temperature profile at Harthausen site for scenario shows a range between such as BHEs or BTES in COMSOL to advance the explorathn of

different depths is taken from GeotIS website to d d .
integrate the geothermal gradient in the model. MW -1 SMW. medium- eep reservolrs.

Injection Temperature [K] 318.15 333.15 348.15 363.15
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