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PARIS SACLAY GEOTHERMAL WELL LOCATIONS:

Saclay heatplant and wells location

@ !Injection wells

@ Production wells
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WELL DESIGN
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INDUCED WATER INJECTION DAMAGE
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FILTRATION AND MICROFLUIDIC CHIPS
LABORATORY EXPERIMENTS

- Fluid before the heat exchanger after ~ p%
0.2um filtration: "l |
« Observation of aggregate formation

corresponding to pressure-dependent
flocculation of nanoclay particles

« No impact of temperature is observed
on colloidal stability.

45bar -

 Fluid after heat exchanger:

» Filtration at 1um of the sampled fluids
shows significant fouling of the filter -
impact of shear on flocculation.

« Observation of aggregates on fluids
sampled after exchangers in operation
possible impact of shear and
temperature on flocculation.

55 bar = (J\-I)

( N
Evolution of GMOU geothermal water at 120 m3/h after
1 um filtration during pressure rise (T = 7 °C). P



IMPACT OF INJECTION OF THE FILTERED @ 1IMICRON RESERYOIR FLUID
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APflulde réel

APlnltiale aEau

FAST DEPOSITION IN ALL SECTIONS, ESPECIALLY AT THE INLET
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APflulde réel
APinitiale aEau

IMPACT OF THE HEAT EXCHANGER
COMPARISON UPSTREAM/DOWNSTREAM HEAT EXCHANGER (NOT QPERATING)
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The passage through the exchanger seems to favour flocculation, even when it is not operating

This deposition could also be increased with the operation of the exchanger
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STRUCTURAL AND FACIES GEOMODELLING :

Saclay heatplant and wells location

@ !Injection wells

@ Production wells
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STRUCTURAL AND FACIES GEOMODELLING
LOG-DERIVED POROSITY AND FACIES
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STRUCTURAL AND FACIES GEOMODELLING
PERMEABILITIES DERIVED FROM POROSITY-PERMEABILITY CORRELATIONS  sodatotremm
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SUBHORIZONTAL (SH) WELL ARCHITECTURE
3D REPRESENTATION OF THE SUBHORIZONTAL DOUBLET
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INJECTION WELL ARCHITECTURE
SH DRAIN PATH GMOUA4-SH INJECTOR

Plarand wed E M F
EMOLE W2 E - .r--!. II' T E
[ o M 1| T 5
\a E -1 ll'“h."n T ARRE i f’ \I."\. ’Hf L] E
: _1,.,_';"! -H-_-"""k—._r"-_‘,.—‘ ---._‘_“-‘ ::##r" d R
- 3 e, %\ adl il ¥ il .} ;
e mar - 2 b=
i ™ il g
Il 1 I !I
o - W OTE O MW TR W W O W W B R T O R B O O Y W R T Lol B L L L Ll e L B L R Ll b R L i L bal .'5
Gamea B I 1 1 I i i I H
e B Corrélation Porosités-Gamma Ray (GR) Porosité vs GR
[l - -
o . 1 -
- = ~ & | -
N &
< .
i ] N 4 -
=
" = e L
LN
.
-
- i i
=

i
(w) 49N sn3puojoid

i

Profondeur verticale TVD

™
|~

GR Clay profile

il

il

Chame, . ’ ' " " . .
ﬂ.:‘ oy - - = = i - [ e -

s S ¥ | F
Profil d'argilosité GR True Horizontal Length (m) Longueur horizontale (m)
wped Fakp §dg | Onl 0F Sxtance Troen pian wel UW‘ - -
“Argile  Mamede Sable sable
Brienne  Estuarien  propre

16



COMPLETION DESIGN

PREPACKS-INTERFACE COMPLETION TESTING

FILLING MATERIALS AND PERCOLATION TESTS
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OPTIMUM GEOTHERMAL LOOP DESIGN
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CONCLUSIONS

Fine filtration (at 0.2um colloidal rating) is effective as a result of the removal of a large
proportion of suspended particles.

Flocculation of colloidal clays occurring mainly in the heat exchanger (impact of shear forces and
temperature) downstream filtration is recommended.

Nitrogen inerting keeps the system oxygen free.

Hydrodynamic forces at high flow rates drive the deposits out of the completion into the reservoir
trend more effective than backwashing.

Similarly sub-horizontal well design stabilises the velocity regime at a dramatically low level,
spread over a long drain length, thus preventing fines flocculation.

Completion associating glass beads and gravel pack, dimensioned via prior percolation tests,
limits deposits at the gravel-pack completion interface at manageable head losses.
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