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Pen A A baseline of GPK4 well and hydraulic properties is required. Logging data
s _aam .  The Soultz-sous-Forets  geothermal set in the open-hole section and into the casing section have been acquired
o Srcooere Bt project started in 1987 and 3 deep wells and analyzed during DESTRESS project, Injectivity index is assessed based
S o reach the granitic basement at 5 km  .woof on continuous injection and exploitation of the well.
' et 8 depth (Fig. 2). From European pilot to The geothermal brine is also monitored in order to demonstrate the
2 . full industrial site, the plant owned by sustainability of the production. Electrical conductivity and pH are
% 4 EEIG Heat Mining is operated by ESG, 2 EPS1 analyzed periodically on-site with the experimental device (Fig.3) and
= broducing electricity >90%year since F: | — brine chemistry is monitored with external lab as well as dissolved gas
W k5. June 2016 (Fig. 1). ! content.
Fig. 1: Soultz geothermal power plant g == _ Brine arrival (HT)
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The installed gross capacity of the plant is 1.7 MWe. GPK2 isused asa & oy  E—
production well and GPK3/GPK4 as injection wells. GPK4, which © ke E /) ==
shows poor hydraulic properties and a bad connection to the (3600m) DK A
reservoir, has been selected for a chemical stimulation in the 4000 | Zs %/
framework of the H2020 DESTRESS project, aiming to develop soft il
stimulation treatment for geothermal reservoirs (GEIE EMC, 2017). "ium vl
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Fig. 2: N-S vertical cross-section of the well trajectories (9100m)  (5100m) (5260m)

Fig. 3: Brine sampling station, under controlled temperature and flowrate and gas sampler
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The GPK4 well is a complex well drilled down to 5260 MD = = — "= oo The injection into . ... . S N
from August 2003 to April 2004. It is a vertical wellup to .~~~ GPK4 is performed IR
2135 m, and then deviated with variable inclinations (35° =& = without the help of =~ | 1|34
max.), until reaching a total depth of 5260 MD with an & - | & = injection pumps: it .. . {]: o
inner casing of 9 5/8”. The casing shoe is located at 4756 - i1 = = = means  that the :.. ¢ SRR 1=
MD (corresponding to 4489 TVD). Casing is floating, only :"E E= o injection pressure is :7§ ¢+ ]| e
cemented on the last 756 meters above the casing shoe. -5 regulated by the efj ¢.-f o= cls L0 % ] |
The open-hole section is about 504 m long and was drilled = moes surface pressure in o W Noo sl TG — TTw
in a crystalline basement with a diameter of 8 %2”. A2005 . = - F=% the geothermal IR | Eiwggs
masterlog is given in Fig 4. Few chemical stimulations have =i = installations. et ot sttt ettt |

been performed improving in 75% cases the injectivity ..

W

indexes, results are given Fig 5. iT = Fig. 8: Injectivity index monitoring from March 2017 to February 2020.
~ L GPK-4 hydraulic characteristics during the monitoring period (early 2017 to
e e e Injectivity index L/s/bar - = February 2020), highlight that the injectivity index varied between 0.54
Date before after N = kg/s/bar and 0.65 kg/s/bar (Fig 8).
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Fig. 5: Chemical stimulation phases from 2005 to 2007, after Nami et al. (2008). | | | 000t o _. _ content is stable within
Fig. 4: GPK4 masterlog from 2005 | | operation time and in

, accordance with post-
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Prior to the new chemical stimulation, GPK4 has been logged in January 2019, identifying '==\_/Y st!‘mula’gion first  values.
stimulation zones and strategy, three targets have been stimulated (Fig 7a) in two acid jobs (SSB Slight differences are due
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007, SFB 007) thanks to a coiled tubing (Fig 7 b). _ _ to lab  experimental
\_/j accuracy and not physical
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Fig. 7: a) Stimulation targets and b) picture of coiled tubing for acid job (Dec. 2019).
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