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Designing CCS Infrastructure

Capture:
• Location
• Capture cost
• Capturable amount
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Designing CCS Infrastructure

Storage:
• Location
• Storage cost
• Storage capacity
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Designing CCS Infrastructure Transport:
• Location
• Construction cost
• Utilization cost
• Capacity
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Designing CCS Infrastructure

Which sources to use?
Which reservoirs to use?
Where to build pipelines? 

CCS Infrastructure 
Design Decisions
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Designing CCS Infrastructure

Which sources to use?
Which reservoirs to use?
Where to build pipelines? 

CCS Infrastructure 
Design Decisions

SimCCS: Finds 
the least cost 
infrastructure 
that supports 
the objectives.
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What if the target storage location 
did not perform as anticipated (e.g., 
storage capacity or injectivity not as 
high as estimated)?

Transport Cost: $6
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Uncertainty Motivation

$6 $3

$4
$1

Target Storage

What if the target storage location 
did not perform as anticipated (e.g., 
storage capacity or injectivity not as 
high as estimated)?

Including the alternate storage
location will increase cost.

Alternate Storage

Transport Cost: $6 + $4
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Uncertainty Motivation
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Target Storage

Alternatively, an initial design can 
be found that is:
• Cost competitive. 
• Cheaper to include alternate 

storage.

Alternate Storage

Transport Cost: $6 ($10)
Transport Cost: $7 ($8)
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Uncertainty Motivation

$6 $3
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Target Storage

Alternatively, an initial design can 
be found that is:
• Cost competitive. 
• Cheaper to include alternate 

storage.

Alternate Storage

Transport Cost: $6 ($10)
Transport Cost: $7 ($8)

Project Goal: Find 
good initial designs.
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Previous Work

*Middleton, R.S., Yaw, S., 2018. The cost of getting CCS wrong: uncertainty, infrastructure    
design, and stranded CO2. International Journal of Greenhouse Gas Control.

2018 study*:

• Designed optimal infrastructure 
for set of scenarios.

• Calculated cost for each solution 
to accommodate all other 
scenarios.
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Previous Work

*Middleton, R.S., Yaw, S., 2018. The cost of getting CCS wrong: uncertainty, infrastructure    
design, and stranded CO2. International Journal of Greenhouse Gas Control.

Initial Infrastructure Designs
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2018 study*:

• Designed optimal infrastructure 
for set of scenarios.

• Calculated cost for each solution 
to accommodate all other 
scenarios.

• Quantified impacts of storage 
uncertainty on infrastructure 
performance/cost.
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Current Work
• Identifying priorities for uncertainty 

assessment (e.g., storage cost, 
storage capacity, capture cost).
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endogenously integrating uncertainty 
into model (e.g., distributionally 
robust optimization).
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Current Work
• Identifying priorities for uncertainty 

assessment (e.g., storage cost, 
storage capacity, capture cost).

• Exploring techniques for 
endogenously integrating uncertainty 
into model (e.g., distributionally 
robust optimization).

• Modifying code to serve as testbed 
for various approaches being 
developed.


