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Carbon Capture & Storage (CCS) Data Analytics

i) The Problem

CCS Capacity : reality vs necessity
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So for a successful transition to a non-renewable energy
1000 economy we need a lot of metals which we mine at the
moment (a highly CO2 intense activity).

And metals are even more non-renewable than fossil fuels!
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ii) Project Description

Hydrocarbons as primary source & kings of Energy

Global primary energy consumption by source

Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in fossil
fuel production by converting non-fossil energy into the energy inputs required if they had the same conversion
losses as fossil fuels.
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1L Gasoline

The energy that a volume of 1000 m? air moving with the
speed of 10 ™/¢ will produce:

kinetic energy X Performance coefficient X Wind Load
factor X Electric efficiency

7M] x 0,3 x0,25 Xx0,85= 123 Wh

Equal to 0,4 ml of gasoline

This work aims to combine and extend all CCS datasheets
into one CCS Database and then through two different
analytical and data-driven approaches, recognizes the
most important attributes that are relevant in a successful
implementation of a CCS Project.

A bot is generated to use this insight to predict the chance
of success/risk of failure of an implementing-CCS-project
and different technologies under DAWI (Digital
Assessment of Well Integrity program) are being
developed to simultaneously reduce the time and improve
the accuracy and effectiveness for initial assessment and
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CCS Data Analytics

iii) Methodology
Conceptual Approach

This approach is based on human

insight, where the connectivity _:—‘_
and relativeness of different __5: . .‘
attributes define its importance. § = :—_('
Number of connections shows the “*__ » &
impotence degree of an attribute. Foreresesett®

Then through constructing a project pathway chart, the
most important variables are weighted and key ones will
be recognized. Application of graph theory is useful

here. Nodes are representing contributing attributes.
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Related Concepts for Data driven approach

Data analytics is the process of interpreting data to
find trends and patterns. It must be mentioned that to
do so, we use a set of tools including data mining and
data visualization.

A Data-Driven model for CCS involves using data-
centric approaches, like machine learning, statistical
analysis etc to find patterns. And we are particularly
interested on the pattern of successful or unsuccessful
implementation of a CCS project.

Data Driven Approach- Conducting Approximation

This approach is based on extracting insight from the

data after visualization and analysis.

* This was a target-oriented problem.

* An imbalanced categorial data with 12 features
with our target variable to be success/failure of a
CCS project.

* The initial database was relatively raw hence:

- Pre-processing(organizing the data, removing NaN,
outlier removal) resulted into a 403 x 15 matrix with
12th features.

=>0ne-Hot Encoding

->PCA was done (a Dimension-reduction technique
which sacrifices the accuracy as it is a linear
transformation of the space)

- as a RoT, we need 20 features per instance (project)

Successful

Classification Model

Naive bayes 0,176
LDA 0,565
Decision Tree 0,648

Establishing the back-end Platform for CCS data analytics

Data driven Approach-PCL lmplementatlon

ally using the
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PCA on One-Hot Encoded Data. (Categorical
values were transformed into binary, and
normalized).
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iv) Results & verification

To validate the outcome, both approaches
need to detect same key variables as the
most influential attributes of a CCS project.
Results will also be verified via ‘train-
validation-test split’ approach.
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Results will also be compared with the limited literature on the matter.
Case in point is the work of (Abdulla et al, 2021. Environ. Res. Lett. 16 014036)
The importance of project attributes to project outcome, as determined
by (A) a linear regression model; (B) a random forest model; and (C) a
multi-criteria decision-making model developed through the elicitation of
expert judgment. Box limits give the interquartile range; line, median;
whiskers, range; and dots, individual expert responses.
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Digital Assessment of Well Integrity (DAWI)
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Feasibility study II:

2D SEM images (2024)
The combination of geometrical & topological parameters can
unequivocally describe a shape. Here we are exercising similar
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Mineral detection as a sub-technique to DAWI
Traditional mineral investigation techniques are
normally destructive, time-consuming and
although providing very useful information, they
come with disadvantages some of which cannot
be ignored.

Hence, a digital approach is conducted to reduce
the time & effort considerably. This approach
relies on computer tomography and image
analysis techniques. In that regard, two feasibility
studies has been successfully conducted.
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