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Objective

Step [A]
Corrosion prediction from Machine learning (ML) 
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Cost comparison 
framework

Next steps

What level of impurity removal is needed to achieve the best 
environmental        and economic      trade-off?

Identify the corrosion mitigation strategy that 
minimizes the levelized cost of CO₂ transport 
(LCT), based on key input variables such as 
pressure, temperature, and the type and 
quantity of impurities

Short Term
• Finalizing the ML model for corrosion prediction
• Expanding the database of mitigation strategies

and their costs/efficiencies
• Applying the framework to selected case studies
• Performing sensitivity analysis and uncertainty

quantification

Step [A]
Corrosion 
prediction

Step [B]
Mitigation

strategy 
selection

INPUTS:
• Pressure
• Temperature
• Impurities type 

and quantity

Corrosion 
severity

List of possible 
strategies to control the
corrosion severity

PIPELINE PERFORMANCE MODEL

From McCoy 
and Rubin [1]

(2008)

Pipe Diameter

-Material
-Corrosion   
allowance (𝑪𝑨)

PIPELINE 
COST MODEL

From Knoope
et al. [2]

(2014)

-Discount rate 
-Number of years in the lifetime
-Deflation rate
-Length of pipeline

• Capital Costs (𝑰𝒑𝒊𝒑𝒆)

• Operation and 
Maintenance Costs

(𝑶𝑴𝒑𝒊𝒑𝒆)

Emitter
source

Capture Purification Dehydration
Compression 

and 
transportation

Need to assess impact of key 
engineering uncertainties on 

TEA (Techno-Economic
Analysis) 

and
LCA (Life Cycle Assessment)

Starting point: 
Assess impact of corrosion on cost of 

transport
Model to obtain
Cost base case

Extension of 
the model to 

assess
Cost due to 
impurities

Supervised
ML model

Corrosion Rate 
Training Dataset*
(mm/year)

Variable Training 
Dataset* (P, T, 
impurities type 
and quantity) 

Variable Test 
Dataset* (P, T, 
impurities type 
and quantity) 

Step [C]
Definition of 
impact on 
design and  
costs

𝑪𝑹𝑴𝑳 (Predicted
Corrosion rate from
machine learning model) 
(mm/year)

Fixed parameters
• S-CO2 rich phase 
• API 5L X-series

pipelines

For each of them
we consider

CR after the usage 
of the strategy

Cost of the strategy

𝑪𝑹𝒎𝒊𝒕 (Corrosion rate 
after prevention
strategy) 
(mm/year)

Capital 
costs
(𝑰𝒎𝒊𝒕)

Operative
costs
(𝑶𝑴𝒎𝒊𝒕)

𝐿𝐶𝑇 =
𝐶𝑅𝐹 ∙ 𝑰𝒑𝒊𝒑𝒆 + 𝑰𝒎𝒊𝒕 +𝑶𝑴𝒑𝒊𝒑𝒆 +𝑶𝑴𝒎𝒊𝒕

𝑚 ∙ 𝐻 ∙ 3.6

-Max. Fluid Flow Rate
-Fluid Inlet Temperature
-Pipeline Length
-CO2 Inlet Pressure
-CO2 Outlet pressure
-Material Roughness

𝑰𝒑𝒊𝒑𝒆 ∝ 𝑪𝒎𝒂𝒕𝒆𝒓𝒊𝒂𝒍 ∝ 𝒕 ∝ 𝑪𝑨 ∝ 𝑪𝑹

𝑪𝑨𝑴𝑳= 𝑪𝑹𝑴𝑳

• 𝐶𝑅𝐹 = 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝑓𝑎𝑐𝑡𝑜𝑟

• 𝑚 = 𝑚𝑎𝑠𝑠 𝑓𝑙𝑜𝑤
𝑡𝑜𝑛

ℎ

• 𝐻 = 𝑎𝑛𝑛𝑢𝑎𝑙 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒
ℎ

𝑦𝑒𝑎𝑟

Adapted
from [2]

Setting the 
reference
corrosion 
allowance

Long Term 
• Extend the analysis to include Life 

Cycle Assessment (LCA) of each 
mitigation strategy

• Compare the cost of removing 
impurities to specified input levels 

with the cost of pipeline protection

The cost of corrosion is computed as:
• Reference cost: using only the predicted CA without mitigation 

(𝑪𝑨𝒓𝒆𝒇 )

• Mitigated cost: based on the selected strategy, updated CA (𝑪𝑨𝒎𝒊𝒕 ), 
and direct cost of the mitigation (𝑰𝒎𝒊𝒕, 𝑶𝑴𝒎𝒊𝒕)

Methodology

Secondments/Collaborations

Where:
• 𝐶𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 = material costs for the pipeline (€)

• 𝑡 = 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 (m)

The 𝑪𝑨𝒓𝒆𝒇 will be selected as 

Highlight

pure CO2

Step [A]

Step [B]

Step [C]

With
impurities

Part of CCS (Carbon Capture and Storage) process

Impurity removal steps

*Dataset
• From literature (at 

present) [4]
• From DCR4 (in the 

upcoming stages) 

∙ 𝒍𝒊𝒇𝒆𝒕𝒊𝒎𝒆

From AMPP guideline [3] 

𝒎𝒂𝒙(𝑪𝑨𝑴𝑳; 𝑪𝑨𝒔𝒂𝒇𝒆𝒕𝒚)

𝑪𝑨𝒔𝒂𝒇𝒆𝒕𝒚 = 𝟑𝒎𝒎

𝐿𝐶𝑇

1st year of PhD


