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• Injection pressure ≤ 90% of fracture 
pressure

• Reservoir thickness ≥ 20 m
• CO₂ water content ≤ 50 ppmv

Introduction Prototype Development

Conclusion 

• Permeability ≥ 2 mD 
• Porosity ≥ 5% 
• Injection depth ≥ 800 m 
• Reservoir pressure increase ≤ 10% 
• CO₂ purity ≥ 80% (dry basis) 
• Hydrogen purity ≥ 90% 
• CO₂ storage efficiency ≥ 70% 
• Oil recovery increase ≥ 4% 
• Salinity ≤ 200,000 ppm

Constraints

Specifications

GEOL : PETE : 

CHE : 

• Seismic Interpretation
• Petrophysical Evaluation 
• Reservoir 3D Property models

• Hydrogen Production (SMR)
• CO₂ Capture & Conditioning

• Injection & Well Design

• WAG Design & EOR performance

• Pressure & Performance Control
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Type of Stratgy 

Comparison of Oil Recovery: Primary Depletion vs WAG 
Strategy

Primary Depletion

WAG Startgy

Stratgy RF% Difference 

Primary Depletion 10.02%

WAG Startgy 22.85%
12.84%

Testing and Validation  
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y(CO2) TOT gas (Productiom) CO2 (injection)

0.000130067 3,673,057,792.00           62,630,380.00   

CO2 Retention% 99.237%

Injection depth 

CO2 storage efficiency 

Salinity:  

Formation 
Salinity in Range: 
140,000 - 170,000 

ppm

Formation water 
Resistivity (Rw): 
0.055 ohm.m at 

25 C 

Problem Statement: Ongoing CO₂ 
emissions from hydrogen production and 
CO₂-EOR practices that prioritize oil 
recovery over CO₂ retention weaken carbon 
management and slow progress toward 
national decarbonization goals.

Objectives:
• Develop an integrated CCUS–EOR 

framework linking capture, injection, 
and storage. 

• Enable multi-objective optimization 
of oil recovery, hydrogen production, 
and CO₂ storage. 

• Ensure verifiable CO₂ retention. 
• Support decisions that balance 

revenue and decarbonization. 

Depth > 2500 m

The CCUS–EOR prototype met all 
constraints and specifications, 
demonstrating an integrated workflow 
linking blue hydrogen CO₂ capture, 
injection design, EOR performance, and 
post-depletion storage. Geological 
modeling confirmed adequate reservoir 
thickness, porosity, permeability, depth, 
and salinity for storage readiness, while 
simulation results indicated feasible EOR 
uplift under pressure limits and high net 
CO₂ retention.

Hydrogen moles per reservoir 
volume (Component(CO2) MLSC*) 
Molar density [Kg-mole/rm3]
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