Borehole fluid effects:
Experiment "BF"
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Aim of experiment

Borehole stability in an Opalinus Clay environment will significantly depend upon the
chemical composition of the fluid used during drilling and testing. The purpose of the BF
experiment is to evaluate the long-term stability of boreholes in the Opalinus Clay (e.g.
breakouts and degradation) when fluids with different salinities are used.
Hydrogeological testing (such as fluid logging) often requires replacement of the drilling
fluid (e.g. bentonite) with water. It is important to know which kind of testing fluid can be
used and the time period during which the borehole walls remain stable.

Buts

La stabilite des forages creusés dans les argiles a Opalinus depend de la composition
chimique du fluide utilisé lors de la foration et des tests effectués lors d'expériences.
L'experience "BF" cherche a evaluer l'influence de la compostion des fluides de forage
sur la stabilite des forages. Les tests hydrogeologiques requierent souvent le
remplacement du fluide de forage (p.e. boue de bentonite) par de l'eau. Il est donc
iImportant de savoir quel fluide peut étre appliqué lors des tests et quelle sera la stabilité
des parois du forage dans le temps.
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Concept of experiment

Three vertical boreholes BBF-1, BBF-2 and BBF-3 were drilled in the BF
niche with bentonite mud in the shaly facies and intersect several minor
tectonic faults. Subsequently the bentonite fluid in both boreholes BBF-2,
BBF-3 was replaced with a low mineralised and a highly saline (KCI)
water, respectively. Periodic caliper, gamma and fluid conductivity logs
were runned over a period of 3 years Iin order to map the changes In
borehole wall and to check its stability. Fluid logging consisted of
periodically measuring the electrical conductivity and the temperature
along a borehole over a long time period.

Concepts

Les forages verticaux BBF-1, BBF-2 et BBF-3 ont éte forés depuis la niche
BF avec de la boue de bentonite. lIs traversent le facies argileux des
argiles a Opalinus et recoupent quelques failles mineures. La bentonite
liquide a ensuite été remplacée par de l'eau desionisee dans le forage
BBF-2 et par de l'eau tres saline (KCI) dans le forage BBF-3. Des
diagraphies ont enregqistré durant 3 ans la resistivité et les rayons gamma
des fluides appliquées dans ces 2 forages. La stabilite des forages est
rendue par l'enregistrement des mouvements horizontaux des parois du
forage, mesures au moyen d'un diametreur.
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Conceptual layout of boreholes and installations

Results

Electric conductivity in borehole BBF-2
(drilling fluid replaced by deionised water)
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Electric conductivity in borehole BBF-3
(drilling fluid replaced by highly concentrated KCI solution, initial concentration: 44 g/l))
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