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Integrated Screening Tool for Leakage Risk Assessment
in Legacy Wells under CO₂ Injection

A barrier-based decision framework combining CO₂ exposure, primary barrier, secondary barrier and data uncertainty

1. INTRODUCTION

• Legacy wells risk containment leakage via uncertain barriers, 

incomplete data, and long-term degradation.

• Leakage risk depends on both well condition and exposure to 

injection-induced effects.

• CO₂ and pressure fronts can reach nearby wells via reservoir 

connectivity and hydraulic communication.

Current challenge Research gap

2. METHODOLOGY

CORE LOGIC

 CO₂ Exposure  +  Primary Barrier  +  Secondary Barrier 

 →  Overall Risk
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SIMPLIFIED DECISION LOGIC
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LOW 
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MEDIUM

CO₂–cement interaction  →  permeability change k(t)  →  

leakage potential γ(t)  →  leakage rate Q(t)  →  Risk(t)

3. RESULTS & SCREENING OUTPUT

LEAKAGE PATHWAY CONCEPT

WORK IN PROGRESS - NOVELTY — TIME-DEPENDENT RISK PERSPECTIVE

• Validate logic with case-study wells.

• Integrate time-dependent permeability k(t).

• Develop a universal user-friendly digital interface.

Key message: risk can change with time and exposure conditions.

+
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decisions
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A diagram of a gas station

AI-generated content may be incorrect.

(Benson et al. 2005) (Gasda et al. 2004)

• Carbon Capture and Storage (CCS) 
• Geothermal Projects
• Digitalization
• Well Integrity
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