(® aspentech

. -~ = R iy :
- v (45 -‘ o . X : -
’ . - Z
13
.
%

— —

How the Sustainability Imperative will Shape =
the Smart Plant of the Future i

Steve Williams, VP of Product Management, Manufacturing &
Supply Chain




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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Aspen Technology Today

WORLD LEADER IN ASSET OPTIMIZATION FOR CAPITAL INTENSIVE INDUSTRIES
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Data Management
Al/ML, Advanced Analytics

SAFETY — SUSTAINABILITY HISTORY OF FIRSTS

FlowsheetSimulator

Desktop Planning Tool for Refineries
Model Predictive Controller
Adaptive Control Technology
Concurrent Conceptual Engineering

Workflows
£ = Unified Environmentfor Planning,
—%= Scheduling, and Operations

= Hybrid Models
= AloT Hub

Insights | Guidance | Automation

ADVISORY PARTNERS
VALUE ADDED RESELLERS
IMPLEMENTATION SERVICE PROVIDERS
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The Self-Optimizing Plant

VISION
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Sustainability Drivers Survey: Energy, Downstream (including Chemicals) &
Engineering Services
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Resource Energy Transition Circular
Efficiencies & Decarbonization Economy
Reduce usage of resources such Renewable/alternative energy Waste reduction, recycling,
as energy, wateror feedstock sources, biofuels renewable feedstocks, innovation

360 Senior Respondents, all Regions, Multiple Verticals, June 2021 @
X2
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77% See CO2 Reduction as a Competitive Advantage

auestion: To what degree do you view your company's CO, reduction strategy as providing your company a
competitive advantage?

45%

Companies

expect to gain o )
A Significant
competitive b

advantage with Slight
CO, mitigation : Not at

trategies v
S

9%
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Sustainability Investments Over Time

auestion: Which technologies is your company investing in or planning to invest in to address greenhouse gas
emissions? (alithatapply)

Energy optimization 100%

Wind, Solar, Hydro

73%

Top investments:
energy optimization, , —_—
Supply-chain reconfiguration _ 60%

B Within the next 5 years

renewables, H,, CO,

Methane emission reduction 55%

Biomass conversion 55%

Electrification 50%

Storage of power or heat 32%

Other

7%

Source: AspenTech Sustainability Global Survey, June 2021
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Asset Optimization Strategy for Next Level Value Creation
Self-Optimizing Plant Vision Powered by Industrial Al

' VISION
=== SMART ENTERPRISE

AUTONOMOUS
RELIABILITY & MAINTENANCE

What can the Plant Produce? What’s the Condition of the Plant?

wozh 171

VALUE CHAIN OPTIMIZATION

Industrial Al

Insights | Guidance | Automation
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Industrial Al
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AspenTech is the Industrial Al Company — Uniquely Positioned

Data Domain
Insights Expertise
DEVERVY ERERE 1 Engineering Fundamentals
Al/ML, Advanced Analytics Industry Experience

Insights | Guidance | Automation
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Industrial Al Infrastructure Bridges IT and OT: AloT Hub

Enterprise Governance ASPEN Aspen Enterprise Insights Aspen Product Extensions
Applications =NLE} / 15€ Application Templates for Insights Applications

Industrial Al Apps

Cloud runtime for Models, Machine Learning services Application APIs
ents igital twins (Train, deploy, schedule, run) (APIs & Microservices for Aspen Apps)
Ag & Digital twi
Scalable Industrial Cloud
Aspen Cloud Storage & Data Management Intelligent Edge 3 Enterprise IP.21
(Industrial cloud data lake) Management 2 Historian
Vi Cloud =
Connectivity & Ec-lge rif“” Aspen Connect Aspen Intelligent Edge z
Computing B =
Data Sources & IP21 Historian Hexacon
_ : 3 Party Strategic lloT lloT
On premise systems Historians Partners Platforms Devices ERPs EAMs Other

*Cloud platform to host and manage Industrial Al Applications (Not licensable)
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Aspen Hybrid Models™ - Industrial Al in action

Step 1. Build Hybrid Model

Hybrid Model
Aspen Al Model Builder
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Step 2. Deploy Hybrid Model

PERFORMANCE ENGINEERING PRODUCTION OPTIMIZATION

\,12 Al Driven & Hybrid Models VJ\,— -® \,12 Hybrid Models in PIMS-AO
“1st Principles Driven Hybrid " Q * Hybrid Modelsin
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Foundation for Autonomous Production Optimization

PLANNING

Plan & Value
Schedule ‘

Reduce margin leakage

SCHEDULING
Close the gap between

| planning, scheduling

Model alliance | and operations
Shared models/data

Increased capability
and agility

DYNAMIC OPTIMIZATION Plan more aggressively

Control & Setting the stage for
Optimize ‘ greater autonomy

APC APC APC
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Foundation for Autonomous Production Optimization

UNIFIED
PLANNING
Plan &
Schedule ‘
SCHEDULING
I
Model alliance |
Shared models/data
DYNAMIC OPTIMIZATION
Control &
Optimize ‘
APC APC APC
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Hybrid Models can be embedded in GDOT Envelope Optimizer

Hybrid Model GDOT Envelope

Covers wider operating range with highly accurate ROM predictions for envelope
& site wide optimization

Fit-for-purpose Reduced Order hybrid Models run quickly & efficiently online
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Foundation for Autonomous Production Optimization
Model CO, emissions in decision making process and track planned vs actual emissions

PLANNING Optimize feedstock selection, & production
planning
SCHEDULING Optimize scheduling of the Utilities system
I
Model alliance |
Shared models/data
DYNAMIC OPTIMIZATION Optimize online refinery networks (H2, FG, Steam)

Optimize online process units to minimize energy
consumption

APC APC APC
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Vision for the Self-Optimizing Plant and the Smart
Enterprise
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Key Areas for Innovation in the Self Optimizing Plant VISION

@_\\@ Broader set of

Template Models
For SOP and Smart Enterprise

6= -
Qﬁ Hydrogen Supply Chain

Intersections with Electrical Networks

Plastic Feedstocks

®

Plastic feed being added to conventional
feedstocks
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Visualization and Actionable Insights in the Self-Optimizing Plant

VISION
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Vision to Support the Smart Enterprise

VISION

SMART ENTERPRISE

Value Chain
Optimization
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SELF-OPTIMIZING PLANTS

AUTONOMOUS 7 AUTONOMOUS 7 AUTONOMOUS
PRODUCTION OPTIMIZATION PRODUCTION OPTIMIZATION PRODUCTION OPTIMIZATION
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Value Chain
Optimization

INDUSTRIAL Al COLLABORATION USER EXPERIENCE CLOUD

~— TECHNOLOGY ENABLERS —
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Vision to Support the Smart Enterprise — Oil to Chemical Value Chain
Optimization

ENTERPRISE

VISION

Oil to Chemical Value Chain Optimization

Petroleum Supply Chain Applications and Business Process | <l

Plan & Schedule

Plan & Schedule

Plan & Schedule

Control & Optimize

Control & Optimize

Control & Optimize

Monitor & Execute

Monitor & Execute

Monitor & Execute

APM Synergy

APM Synergy

APM Synergy

Digital Twin

Digital Twin

Digital Twin
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Chemicals Supply Chain Applicationsand Business Process

t

Plan & Schedule

SELF-OPTIMIZING PLANTS
Plan & Schedule

Plan & Schedule

Control & Optimize

Control & Optimize

Control & Optimize

Monitor & Execute

Monitor & Execute

Monitor & Execute

APM Synergy

APM Synergy

APM Synergy

Digital Twin

| Digital Twin

Digital Twin
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Value Chain Control Tower

VISION
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Optimization of value chain
performance and sustainability
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Asset Optimization Powers the Smart Enterprise

(Waspentech



