Sustainability in Action: Industry
Insights and Curriculum Innovation
for Carbon Capture
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Aspen Technology Disclaimer

Aspen Technology may provide information regarding possible future product developments including new products,
product features, product interfaces, integration, design, architecture, etc. that may be represented as “product
roadmaps or product visions.”

Any such information is for discussion purposes only and does not constitute a commitment by Aspen Technology to do
or deliver anything in these product roadmaps or otherwise.

Any such commitment must be explicitly set forth in a written contract between the customer and Aspen Technology,
executed by an authorized officer of each company.
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AspenTech — A History of Innovation
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Asset Optimization — Extending the Lifecycle
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AspenTech Mission
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Optimizing for Sustainability, Profitability and Resilience
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Optimizing for Sustainability, Profitability and Resilience
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Sustainability Pathways to Address the Dual Challenge
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Value Delivered by Digitalization
Optimizing for Sustainability and Profitability
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AspenTech Academic Program

Overview
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AspenTech Academic Program @

Creating future generation of engineers that are industry ready

Mission

Equip universities to
prepare their graduates for
industry careers with skills
and knowledge in
industrial leading digital
technology

‘ Access to 50+ AspenTech applications

l 1000+ Universities

A

‘ 130K+ active students
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Academic License Software Portfolio
F Performance ‘ I Manufacturing &
Engineering (ol Supply Chain
Aspen HYSYS® s ppenpivis™

Aspen Plus® ﬁ Aspen DMC3™

Aspen Capital Cost

: ils  Aspen PIVS-AO™
Estimator™

Aspen Basic Engineering™

W Asset Performance
Management

N

|_|\' Aspen Fidelis™

' Aspen ProMmv®
' Aspen Unscrambler™

@aspentech © 2024 Aspen Technology, Inc. All rights reserved.

14



Resources Available to Academia

Teaching AspenTech Knowledge Base Resource
Modules University Solutions Center

O _@ /
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Over 30K+ solutions available '
60+ modules available for Access to content and offerings, 3 Stilgiissl \\//VVZ;?”Z?E ((aI:\s/'eC;soen—
Aspen HYSYS, Aspen Plus and including discounted training for |ncIu.des Tech TipgBest demand)’self— uided demos and
Advance Process Control faculty Practices and How to use , g
products videos, Tutorials more
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AspenTech Solutions
Carbon Capture Utilization & Storage
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Carbon Capture Utilization & Storage (CCUS)

Challenges

Unfavorable economics & unproven scalability
Dispersed assets & operations across value chain
Limited commercial options to use CO,

Uncertainty & risks around storage

Benefits of Digital Solutions

Identify options to reduce project lifecycle cost
Make informed decisions and justify investment
Accelerate innovation & improve processes for CO, utilization

Ensure confidence in low-risk, long-term storage

. WATER B\ .
T & i Chemical
1.[ Products
LEAN SOLV S
RICH sOLv INLET GAS z i i s iis
FLUE GAS -
2 s Fuels
H,0 MAKEUP - - .
L | % Z
MEA
Enhanced Oil
STEAM co, Recovery (EOR)
! i 'E — — iy » .
et f ' CO, Utilization
WATER
AIR
CO, Capture CO, Storage
@aspentech © 2024 Aspen Technology, Inc. All rights reserved.

17



AspenTech Sustainability Pathway: CCS/CCUS

Development & Project Execution Optimization & Monitoring
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Accelerate Innovation
Carbon Capture & Storage

Minimize risks, improve economics and reduce time to value

_' A Sustainability
Q Evaluate feasibility of carbon capture processes & /‘ Lead
Rigorous modeling w/integrated equipment design & cost analysis :
@ Geoscientist

Q Quickly scale and execute projects E:;‘l’:::i @
Concurrent engineering workflows, risk analysis, cost estimation :

Q Select storage candidates and support permitting
Subsurface analytical, modeling and simulation

Project |
Engineer

i Reservoir
Engineer
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Carbon Capture Demo
AspenTech Performance Engineering

Process Process & pipeline
Engineer 3

engineers, estimators

Capital Cost Utility Cost
4,085,620 274,143

usb USD/Year

Technoeconomic analysis of Risk & reliability analysis, detailed cost
carbon capture process estimation & layout optimization

Process & Project
Engineers

Standardization of project
deliverables
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Carbon Sequestration
AspenTech Subsurface Science & Engineering

Geophysicists, Petrophysicists,

) ) . Reservoir engineer
Geologists & Reservoir engineers)\ g

Site characterization, screening Injection optimization across
and storage development planning design & operations

Analysis of seismic surveys to
accurately track CO, migration
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CENTRE
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Viewer Poll

Do your degree programs
currently include
sustainability electives or
modules?

a) Yes

b) No, but will consider in
the future

c) No plans to include




New Carbon Capture Teaching
Modules

Knowledge base solutions
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Integrating Carbon Capture Modules into the Curriculum

Knowledge Base
Solutions

@ aspenteCh ’ University AspenTech University Support Contact Us Search for..

' AspenTech University

\ V4
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4 \

— AspenTech University offers end to end competency development curriculum required for
you to maximize value from AspenTech solutions. With our flexible learning options and
User Certification, accelerate your expertise and gain recognition.

Feedback
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Available Modules for Academia

Overview of Carbon Capture
Applications in Industry

Overview of Carbon Capture Applications in Industry - Ready to Use Module for
Academia

Description:

urriculum to e

PDF Files:
Pr nenta nent Format (pdf must use the

sment in your ment link.

Model Carbon Capture Process with
Chemical Solvent using Aspen Plus

Model Carbon Capture Process with Chemical Solvent using Aspen Plus - Ready to Use
Module for Academia

pen Plus

Description:

PDF Files:

Pr

(W) aspentech

© 2024 Aspen Technology, Inc. All rights reserved.

26



AspenTech Sustainability Models

Now Available to Academia
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Integrating Carbon Capture models into the curriculum.

Amine based chemical solvents / physical solvents for flue gas from various sources
Direct air capture using aqueous potassium hydroxide solution
Low temperature carbon capture from nature gas

IndUStry Sca'e Carbon capture via Benfield process (potassium carbonate)
simulation models

for various carbon
capture tEChnO|0gy Membrane-based direct air capture

Carbon capture using membranes

Best practices for building a thermodynamic model for carbon capture
Dehydration, compression and catalytic oxidation of CO2 for transportation

Strategic decision planning for carbon capture
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DEMO
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I Questions & Answers




Viewer Poll

Which webinar topic would
you be interested in
attending?

a) Energy efficiency
b) Emissions management
c) Hydrogen economy

d) Bio based feedstocks

e) Other




Next Steps: Access to Relevant Resources

Teaching Module: Overview of Carbon Capture Applications in Industry

Teaching Module: Model Carbon Capture Process with Chemical Solvents
using Aspen Plus

Get started with key resources

Sustainability Models: Carbon Capture Model Examples

Visit our website: AspenTech Academic Program

Learn more about

. AspenTech Academic Order: Form to submit your new order or renewal
AspenTech Academic Program

Questions: If you have any questions email Cecilia.singh@aspentech.com
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https://www.aspentech.com/en/academic-program/aspenone-for-academics-products
https://esupport.aspentech.com/S_AcademicOrderRequest
https://esupport.aspentech.com/S_Article?id=000101751
https://esupport.aspentech.com/S_Article?id=000101677
https://esupport.aspentech.com/S_Article?id=000101677
https://www.aspentech.com/en/insights/models/applications-by-filters/carbon-capture-sustainability-applications

Thank Youl!
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