A Proposal for Simultaneous Production of
Shale Gas and CO2 storage Using a Gas-
Assisted Approach

A conventional approach for unconventional reservoirs

Group 2
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Problem statement

Challenges we are faced with unconventional reservoirs:
1. Low or ultra-low permeability of shale plays
2. High water sensitivity
3. Low effective porosity for CO2 storage
4

. Frac-driven interactions using water-based fracturing fluid
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Assumptions

e Shale above the unconventional reservoir acts as an Impermeable seal
e CO2 source is readily available reducing the cost of transportation
e Unconventional reservoir has better affinity for CO2 over hydrocarbon (3 to 7

times)



Methodology
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Instrumentation and Monitoring
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CO2 Storage Mechanisms:

e Structurally confine injected CO2 within unconventional reservoirs
e Displacement of CH4 through flooding

CO2 Adsorption within Shale

CO, can be adsorbed by the kerogen?! or clays within shale.? 3
CO, adsorbs to shale approximately >4 times more strongly than CH,.>

CO, adsorption is decreased when water is present, as water can block access of CO, to
shale.b
(1) Zhu et al. Energy & Fuels 2018, 32 (2), 1374-1386. (2) Al Ismail et al. Society of Petroleum Engineers: Dammam, Saudi Arabia, 2017; p 12. (3)

Kim et al.. SPE/IATMI Asia Pacific Oil & Gas Conference and Exhibition,, Indonesia, 2015; p 17. () Tang et al. SPE Argentina Exploration and
Production of Unconventional Resources Symposium, Buenos Aires, Argentina, 2016; p 9. (6) Sanguinito et al. Fuel 2018, 226, 54-64.



Advantages and Challenges

Advantages

- Process utilizes CO2 in fracture formation as well as foam fracturing

- Safe and secure permanent CO2 sequestration

- CO2 fracturing is advantageous because water fracturing decreases the
amount of CO2 which can be adsorbed in shale nanopores

Challenges

- Reservoir Characterization for application of the proposed methodology
- Effective vertical and areal displacement efficiency
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Economic Analysis -

e Well Costs ~ 5.5 SMM ( 2 wells required)
e CO2 purchase for continuous injection- $ 25/ Mt

e Well Life - 25 yrs.



