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MOTIVATION APPROACH
Geothermal district heating could substantially reduce the Anomalous incidents are identified with unsupervised machine learning:
. o . . [1]
approx.mjatlely 1 7? of UK ca r.bon emitted for space he?tmg , but 1. Eachdrilling-relevant data feature is rescaled with a Yeo-Johnson transform.
well drilling’s ~25% share of installed cost can double if problems 2. An Isolation Forest algorithm assigns datapoints anomaly scores using measured depth and,
are encountered!?,, in turn, each feature individually and then the combination of all features.
3. The measured-depth interval extending a given range either side of a high-anomaly-score

To help ameliorate or avoid drilling problems, we aim to create: datapoint is deemed part of an anomalous incident.

, =  The score threshold is chosen to identify a required density of distinct anomalous incidents
= Adatabase of previously encountered problems »  This density and the incident range are tuned to match incidents to drilling problems
= Anon-line system for early problem identification identified by hand from DDRs, over wells other than Wytch Farm'’s.
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T » Extend analysis to UK offshore data, permitting

Y system evaluation for specific problems.

Sl = Evaluate on-line use of the system, with
datapoints classified using only prior records.

= |ntegrate anomaly identification with new

Automatically identified anomalous incidents
correspond to manually identified drilling
problems at a rate better than random chance,
including for wells held out from parameter tuning.
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Patterns are apparent in the problems identified,

Proportion of problems detected

i sliding | deridentified. b f 05 measurement devices and classification
with sliding issues underigentitied, but 0o rew 021k i 1.0 systems from the OptiDrill project.
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