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How DoWe Define Sft Simulation?
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Soft stimulation is a collective term for geother-
mal reservoir stimulation techniques. It aims to
achieve enhanced reservoir performance while

minimizing environmental impacts including in-
duced seismicity. Soft stimulation includes tech-
niques such as cyclic / fatigue, multi-stage, chem-
ical and thermal stimulation.
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Objectives

Theoverall objective of DESTRESS is to develop good practices for creating reservoirs with increase
transmissivity, sustainable productivity and a minimised level of induced seismicity.

Minimising
Maintaining induced seismicity
productivity and environmental
impact

Increasing

reservoir
transmissivity

The variety of theyeological system (rocks, structures, tectonic situation, stress fialbbe
considered
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In Brief
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WP3

Risk management

WP1
Management

WP5
Demonstration
of cyclic hydraulic
and multi-stage
treatments

WP2
Business case of
technical solution

WP7
Dissemination,
communication
and outreach

WP4
Demonstration of
combined hydraulic-
thermal-chemical
treatments
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WP6
Intelligent tools
controlling
performance and
environment
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WP4: Demonstration of combined hydrawtbermal-chemical treatments in sandstonesarbonates, granites
- Identify the current baseline conditionat sitesof interest

- performcombined and sitespecificTHCreatments

- demonstrateproductivity sustainabilitypy monitoring the longerm performanceof the sites

- developand deploy intelligent tools to quantify and predict ttransient productivity behaviour of theeservoirs

AD4.1Thermal, hydraulic, and chemical parameters before and after the stimulation treatment.

ADA4.4a Laboratoryexperiments and subsequent simulator development aimulations of hydraulic, thermal,
chemical stimulationd SeepresentationKong

ADA4.4bListof measured parameters, the predictive modelling, datguisition and analysis, as well as
monitoring needs, depending on the stimulatiorethod. A SeepresentationMaren
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Participating Countries and Demonstration Sites

participating countries

Demonstration Sites

Les operational
ket Kiaipeda, LTU

fall back option

ILVI planned

Middenmeer, NLD GroR Schonebeck, DEU

M Westland, NLD

Soultz-sous-Foréts, FRA —y
Rittershoffen, FRA

B Haute-Sorne, CHE

Pohang, KOR h

500 km

04.11.2017 More information onwww.destressh2020.eu/demonstratiorsites/visitkdemonstrationsites s
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Foreseen Stimulation Techniques

Borehole configuration

)¢ G [C

doublet single well sw with one  sw with sw with
fracture laterals multistage
fractures
Treatments
oL Y,
[ Te]
[ Q ] [ a ] [ i ]
hydraulic chemical thermal
injections injections injections
Pumping
continuous cyclic stepwise
increase
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Rittershoffen, France

Operator: Sad DS2U0KSNI)YAS
WP No: 4
Status: 2 wells finished and

stimulatedin 2014
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Foreseen THMGCStimulation techniques

Stimulation performed 2013

Techniques

Type of Use Heat for (green) chemical
industry

Soil Condition Fractured clastic rocks (SS) and

fractured granite with high
temperature geothermal
resources

Production Horizon

Fractured Triassic sandstone &
carboniferous fractured granite

Upper Depth (m)

2600

Thickness (m) 680
T(© >160
Salinity (g/l) ~100 0



Westland, Netherlands

Operator: Trias Westland
WP No: 4
Status: Drillingstarts in2017
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Foreseen Acid (HCL and/or) HCL

Stimulation HF).

Techniques Option: (tensile)
fracturing or thermal
stimulation

Type of Use Heat for greenhouse

Soil Condition Clastic (fractured) rocks

(SS) with lowenthalpy
geothermal resources
(cores available)

Production Horizon

Triassic Sandstone

Upper Depth (m) | 4000
Thickness (m) 175
T(© 140
Salinity (g/l) ~70
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Operator:
WP No:

Status:

Geoterma
4

4 wells since late 1990s

kLDESTRESS

Foreseen Optional drilling radials,
Stimulation cleaning, cross flow, and
Techniques stimulation techniques:
Acid (HCL and/or HE1F)
Type of Use District Heating system
Soil Condition Clastic rocks (SS) of the

low-enthalpy geothermal
resources

Production Horizon

Lower Devonian\iesvile
formation)

Upper Depth (m) | 990
Thickness (m) 128
T (© 38

Salinity (g/l) 108




