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Abstract
Casing  deformation  caused  by  fault  reactivation  during  hydraulic
fracturing presents significant challenges in China's shale oil and gas
operations.  While  current  industry  practice  relies  on  passive
optimization  of  fracturing  parameters  with  limited  effectiveness,
proactive prevention technologies remain underdeveloped. To address
the  inadequate  characterization  of  minor  fractures  (≤15m)  in
conventional  seismic  interpretation,  we  developed  a  multi-source
geoengineering data integration methodology. This approach identifies

fracture  locations  by  analyzing  diagnostic  responses  in  drilling,
logging,  and  mud  logging  data  signatures,  achieving  accuracy
improvement  in  sub-seismic  fracture  detection.  Concurrently,  we
engineered  an  anti-deformation  composite  casing  featuring  an
expandable  rubber  outer  layer.  This  proprietary  material  undergoes
controlled  hydration-driven  expansion  during  cementing  operations,
absorbing  formation  shear  displacement  to  mitigate  casing
deformation. Field validation in Xinjiang shale oil wells demonstrated
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exceptional  performance:  only  1  of  8  instrumented  wells  exhibited
minor  deformation  (≤15  mm),  confirming  the  system's  preventive
capability.
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