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Al-Assisted Well Integrity Analysis System

Results

Demo P> [Launcher] [Py-App]
200-page field DDR processed in full: 172 events

show that critical risks are buried across thousands extracted (8 CRITICAL, 52 HIGH, 75 MEDIUM).

Of, unstructure.d. well reports. No existing tool Color-coded risk table + Excel export for PowerB]
triangulates drilling, cement, and pressure data by . .
generated in <15 minutes.

Introduction
Well integrity failures — such as Macondo (2010) —

depth across the full well lifecycle. Validation: Macondo Well (BP, 2010)
4 public reports (BP, National Commission,
Objective Transocean Vol | & 1Il) processed: 502 events

extracted — 360 CRITICAL, 105 HIGH, 28 MEDIUM.

Develop an Al tool to ingest well PDF reports, extract Risk flags cluster at 18,200—18,360 ft, matching the
depth-indexed integrity events, assign structured forensic failure zone

risk codes, and enable cross-phase correlation —
from driling to abandonment and CO2/H2
repurposing.

Methodology

PDF well reports loaded into a Python
desktop app, text extracted page-by-page
(PyMuPDF)
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® I I eaS u red d e pth - 18360 A A1 During negative test sequence, 3-15 bbl of fluid was bled from the work string (Event 13), and pressure gauge initially spiked to 770 psi when test sub valves were opened (E ,
? rebuild after each bleed attempt, consistent with slow influx through failed cement barrier. :
- 8367 A A2 Well went underbalanced at approximately 20:52 hours during seawater displacement of the riser. Flow out from well increased between 20:58-21:08, with a calculated gain ¢
® RI S k fI ag (C R I T I CA L/H I G H/M E D I U M/LOW) : period. With pumps off at 21:08, drill pipe pressure increased from 1,017 psi to 1,263 psi in 5.5 minutes, indicating approximately 9 bbl/min inflow rate. Drill pipe pressure on :
: pumps restarted. :

0 A A3 Annular preventer closure failed to seal the well. Kill line pressure continued along negative pressure gradient after closure, indicating uncontrolled flow continued. Well fluid :

separator system and began flowing out of its various vents by 21:45-21:46. .

8367 A A3 At 21:17. Pump #2 pressure spiked to 6,000 psi upon startup, likely against a closed valve or blocked flow path, lifting the relief valve. Pumps #2, #3, #4 shut down at 21:18. C :

increasing trend indicating uncontrolled influx, :

18304 A A3 Hydrocarbon influx through failed cement barrier and float collar during displacement operations prior to the April 20, 2010 incident. Hydrocarbons at approximately 4.9 ppc :
column was displaced with seawater, reducing bottomhole pressure below formation pore pressure

* Root cause

Roadmap and Next Steps:

Events exported to Excel o : : :
(FACT Events schema) Expand variables: pore pressure, formation type,

Loaded into PowerBlI mud type, drill rate, bit type, rotation speed
Depth risk profile + pressure timeline charts » Cross-well correlation to identify depth-pattern

recurrence
* |ntegrate geological and completion data

Limitation: analysis quality depends on data
availability from operators.

Research Interests: Well integrity analysis across the full well lifecycle
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https://wip.geoenergy.engineering/fileadmin/user_upload/Infographics/Launch_Well_Integrity_App.bat
https://wip.geoenergy.engineering/fileadmin/user_upload/Infographics/well_integrity_app_v2.py
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