i
.n.'.'r!l“r?_
. 1

F l 8k "'_'_"_'_‘.'I-_-_uua.a.—l.,.,__q-u.r_"_‘:'l-' LT

e







E [lence Through Insight

Applied Al Based Physica

Interaction between the Physical space and Applled AI ba'sed V|tal se drives
improvements beyond paradigms

in the physical

space Applied Al based Process Ops Digital Twin
Production
Efficiency il
Reliability —+— - 5 = R
Sustainability Ei @) W Sipr :
Safety Ak
Quality
Profits
Data . ———
' . Real-time & Historical
Physical space Applied Al based virtual digital space
» Sensors & Instruments « Smart Sensors
* Product characteristics Operator/engineer/ Chatbot |+ Data management, Cloud computing
» Product quality management | | Assistant | « Al/ML, Advanced data analytics
* Plant _ Agent | . physics informed models
* Equipment :Tln:.el.yl Justin time decision iiiﬂ};:::;  Description, Prediction, Prescription,Generation
* Process :zt;:]a » Scenario analysis, diagnostics
 Supply chain ’ Machine automation |_| « Communication through enhanced
X (Robot/APC) visualization (AR, VR, Chatbots) & story telling
*  Workflow integration
* |ol, 5G, remote access

Our goal with our Applied Al-based process operations digital twin solution is to deliver a
versatile tool that empowers diverse personnel across the organization to intelligently support
engineering projects and plant operations 3




Composite Al For Advanc

i

A combination of Al techniques is necessary for most Proce

R N
} .!\‘i.*:_*':ﬂ Al

| e i P
'. el | A Y LB

' S nucturing applications,

ranging from planning & optimization, prediction & forecasting, operations decision
intelligence to closed loop implementation systems

/' Symbolic

Al

Process
simulation

models,
MINLP

Supervised
Learning

Artificial Intelligence

'Machine_Learning

Reinforcement

Learning

ﬁeep Neural

% : ..I.-___-"
~ Hetwnrksf Neural

-~ Networks

Adapted from figure by
i ]trﬂ:/V\/U‘:f_M_.—

Leveraging our domain expertise,
we selectively combine Al
techniques tailored to specific
end-use needs, rather than
forcing any single technique into
every situation.

Keep pushing - | ‘

think we’re almost . Utility -

at Algorithm-Utility
Fit!




INGENERC

Applied Al Enhanced Wo

Augmented workflows and improved outcomes from:Apleed AI based dlgltal solutions, drive
their implementation

Expert Agent
Data Augmented Workflow
:I_-w%tructured Insight | | Prescription | | Decision | | Status
Unstructured I R
Consumption Expert Agent E
 Real-time _ User Interface {UVUX) v
4 Hlstorlcallbatch - | Enqaqement modalities User -
For oce « Static <--» Local | Action Outcome
N B . : * Interactive Remote i
o . Direct link Interaction mechanism . |
Text Barl e «  Screen output Translating
Image . *  Query/prompt processed model
Video —— + Agentic . :
Audio xpert Al Models Consumption model Insights Into
Sensory (Touch, . E:E:;‘tlme accessible formats
Smell, Expression, . T S e enables humans and Al agents are
ey ::ﬁ:j"t + _ ' |+ Visual machines to take | autonomous software
emory Generic/ ' e Audi : : .
Foundation | ! S“ t?l value-generating | systems that utilize Al to
: models : I pEna : .
Data fuels value creation only through : ;WRSZESO{/YR actions. : achieve goals and
effective collection, storage, curation, and - === J | Das;lboa}'d) ’ i comp/elfe tasks, |
processing, followed by model development ..  se | 7 : employing reasoning
1.,..... =/ L -_ ==y 3 — e ¥ e e e e Y L e M Y M e - ' ’
and implementation. === T i H and planning

Predictive models =» Al assistants =» Agentic Al 5




Al Systems Landscape For
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Ingenero addresses the need for: Performance + UX aro"und “useful" use cases

* Productivity | |» Reliability

>+ Yield « Safety

« Efficiency « Sustainability

Operations engineering,
IT & Software engineering)

i
Fxcellence Throt gh Insight

Specialized Apps/Frontier models

Specialized engineering = Agentic Al (data engineering, data science, Ul/UX,
decision engineering, Process

Domain specific simulation & MINLP
e.g. Hysys, Coilsim, Petrosim, GAMS, DMC3,...

Generic lo-
code data

RapidMiner,
Databricks,
HW Forge..

Specialized on-purpose built Applied Al systems/solutions

e.g. IngeneroX

platforms e.qg.

Cloud computing services
e.g. AWS, MS, Google

Productivity customizable systems
e.g. HuggingFace, Quickchat Al,
Cohere

Data driven Al Algorithms
e.g. ML, DL, DLO, GenAl,...

Foundation models
e.g. ChatGPT, Llama, Gemini,.....

Hardware

e.g. NVIDIA, AMD, Intel, IBM,.....

Base tools,
Foundation models

" And

Platforms




Artificlal Intelligence (Al) Based Transformation

To extract value, there is a need for skKills to leverage Al beyond just reporting

Deploy appropriate technology =» Reshape workflows and functions = Enhance = Invent

Working with Applied Al solution providers with domain expertise, facilitates
making this leap happen How do |

influence | "‘] How do : ?
Actions = Results outcomes? _ report results:
100% Value : . |
= é’)éé Making The Artificial :

PreD T{J% Last Mile

L[ A b bohiibad.

Erectvedalasionyteling com

S50 @ o> Do & o

Intelligence “Leap”

Data Data Data Data Data Insight Take
Strategy Collection Preparation  Visualization Analysis  Communication Action
Problems Problems
Managing the interconnectivity of use cases and solutions within a domain, is one of the that Problems | suitable
. maﬁ‘.&rtﬂ fﬂr 50|V|ng
keys to transformation success your using

business data

Confidential & Proprietary Working on the right problems




Ingenero Experience Wit

Ingenero has deployed Applied Al based end to end dlgltal'lsolutlons across multiple
processes and diverse domain use cases

REFINING

FCCU
COKER
NHT
CCR

B

==l [ Lsf‘

it
OIL & GAS

CDuU PRODUCTION
VDU GAS FRACS
NGL

/'\

PETROCHEMICAL —
OLEFINS N— (/ \

POLY OLEFINS /
EO/EG N
-

METHANOL 7 \
MTBE (
AMMONIA N
OFFSITES &

UTILILITES

o’

N~

360°scalable domain use cases

Profitability
Production
Efficiency
Energy
Yields

DN NI NI N

AN N NN

Reliability
Safety

GHG Emissions 5
Water

Waste reduction

50+

REGIONS DIGITAL SOLUTONS

500+
USE CASES

Delivering continuous remote tracking, advanced analytics and digital twin deployments for operating facilities since 2001
Providing advanced operations engineering, design engineering and process safety solutions, since 2002

Confidential & Proprietary

Deploying automated digital solutions since 2015



Case Example - Enterprise View At A Gl

8@ MANUFACTURING Al =B 7
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Case Example - Site Drill Down View

: | Welcome ‘f
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Case Example - Olefins Plant Drill Down Vie% :

@ | . | Welcome ‘/»f
E@ e /? O { John Doe COMPANY NAME
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GLOBAL > MIDDLEEAST > SITE1 > OLEFINS
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Confidential & Proprietary ~ Agentic Al and APC integration for autonomous implementation




Case Example Of Enterprise-Wide Benefl Sa # i

Benefits being realized on an average from an Applied Al deployment across multiple
facilities for a petrochemical major client

PRODUCTION

ENERGY

EMISSIONS

RELIABILITY & SAFETY

. '._.gf_
Al

rli'. "1

SUSTAINABILITY

134 KTA

2475 GBTU/yr

164 KTA
of CO,
Reduction

3 Incidents Of
Unplanned
Shutdown,

Identified Early

PRODUCT FAMILY

3% Reduction In
Overall GHGs

Olefins

Methanol

Ammonia

EO-EG

LDPE/ LLDPE/ HDPE

Utilities




GenAl Application Modules |

Ingenero solutions include GenAl applications, to improve the User Experlence

INGENERO’s
GenAl Applications

) Document Query Bot
) Smart Dashboard Assistant
) Al Plot Mate

) Equipment Spec Parser

Confidential & Proprietary




Agentic Al - The Next Frontier

» Evolution from predictive models and copilots = autonomous,
goal-driven systems in enterprises

» Autonomous systems, capable of planning, executing, and
delivering results

» Enhanced functionality and adaptability

» Effective outcomes across applications

Customized GPT

Traditional Al (Predictive ML/DL)
&/or
Fundamental models
&/or
Foundation LMM models

Knowledge
Guardrails

Functional Agent

Confidential & Proprietary

;i
Agentic Al is a step towards enabling the strategic use of customized tools, efficient

workflows, and robust evaluation methods
What does it enable?

What does it do?

» Autonomous information gathering and analysis
» Operates in real time, navigating the web and specialized
databases, processing diverse data types

» Utilizes a variety of tools and foundational models to meet
objectives

» Optimizes these elements

Agentic Al

. » Action
coordln_ati/

Model Context Protocol (MCP)

Instruction/Query

Data

Agentic Al coordinator uses various customized “Functional Agents”
to follow through from query to action in an autonomous workflow




Thank You...

Dptimal Asset Effectiveness

i ; 'l E

il..! et e
Ll It
LA

(7)) Safety Engineering

 Throughput  (Capital Projects « PSM Compliance
* Yield * Process Design * Risk-Based Process Safety
* Availability  Brownfield Projects (RBPS)
* Cost  Value Engineering
* Sustainability
(S ),
e Carbon Utilization and « Digital Twin
Storage (CCUS) * Big Data Analytics
* Hydrogen Solutions (H,) * Generative Al
 Digital Tracking &  Applied Al
Reporting * loI/P
 Value Engineerin  Digital Agents
N g g y \_ g g Y
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