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Abstract

The concept of a Worst-Case Discharge (WCD) is well established in the oil and gas industry as the engineering and regulatory basis for design
and response planning. A comparable definition for CO: storage wells has not yet been established, despite the potential severity of an
uncontrolled release during drilling, injection, or containment loss. Unlike hydrocarbons, CO: is heavier than air, and its rapid expansion at
atmospheric pressure can cause intense local cooling, icing, and asphyxiation hazards. The study examines the well response to a hypothetical
uncontrolled discharge using a nodal analysis framework to capture the coupled pressure and temperature behaviour along the wellbore. The
analysis focuses on the drastic and rapid depressurisation associated with an Absolute Open Flow (AOF) event, which represents the upper
limit of WCD conditions. This allows capturing the extreme frictional and accelerational pressure losses that develop as the well discharges
freely to atmosphere. The model applies boundary conditions representing the reservoir injectivity and discharge potential at depth, and
atmospheric pressure at the surface release point, as would occur for a platform well. The transient loads acting on the tubulars during rapid
CO2 depressurisation are evaluated to determine whether the existing casing system can maintain integrity long enough for control to be
regained. The combined effects of Joule-Thomson cooling, cold-induced tensile stress on tubulars, cooling of annular fluids with consequent
reverse annular pressure build-up, and cement deterioration are considered to assess the survivability of the current well architecture. The
outcome provides a technical basis to evaluate the endurance of existing wells under accidental COz2 release, define integrity limits, and identify
where mitigation or strengthening may be required to ensure containment until the well can be safely shut in.
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1 PROBLEM STATEMENT:

- Newly drilled platform infill well

- Drilling into CO, recharged reservoir

- Well control event in 8 1/2” section after installation of 7” tieback string

Authors: Ruggero Trevisan', Albert R. McSpadden?, Issa Kalil?, John Howard?

- GERG 2008 EOS

- Flow duration: up to 30 days

3 FLOW ASSURANCE - CO, DISCHARGE FLOW:

- Uncontrolled discharge at atmospheric pressure

CO: injection - Fluid Temperature and Pressure

Temperature (°F)

Pressure (psi)

- Reservoir recharged pressure: ~1000 psi (early life), ~4000 psi (late life)
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4 LOADING CONDITIONS AND STRESS ANALYSIS

- Wellhead and hangers exposed to sub-freezing temperatures
- 77 tieback subjected to:

- CO, flow pressure/temperature effects

- Full evacuation in case of formation plugging
- 9 5/8” casing subjected to:

- CO, flow temperature effects
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