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WHO WE ARE & OUR STRENGTHS

D Visionaize

WHO WE ARE

Virtual & Intelligent Plant Provider:

by integrating 3D Digital Twin, Al and GenAl
Technologies and using data & documents to
enhance reliability, sustainability and
operational excellence

Experienced Team:
Domain, Technology and Entrepreneurial
experts

Global Footprints:
From North America to The Middle East and
India

OUR STRENGHTHS

Delivering Single Source of Truth by
Contextualizing Data and Documents from IT, OT
and ET Sources

Integrated Al + GenAl End-to-End Solutions
i Real-time monitoring to diagnostic,
predictive and prescriptive

Immersive & Transformative Experience
with 3D, VR & GenAl Combined i Plant
virtual replica and Human-like conversational
GenAl experience for workflow & operational
efficiency enhancement

&) Visionaize



RECOGNIZED BY ANALYSTS.

TRUSTED BY INDUSTRY.

Analyst Recognition & Strategic Partnership Validation

Brand Differentiation
Embedded in GE Vernova APM Integrity for RBI and inspection data.

V Visionaize is recognized among leading GhdzNJ LI NIYSNBEKAL) 6AGK +AaA2yFAT S 6 NR
Digital Twin innovatorst providing | OO0St SN} 1Sa AYLX SYSyidlddAzy | yR NBRdzO!
contextualized, industragrade solutions - GE DigitaPower Generation & O&G

where competitors focus on consumer

visualization.c Gartner Chiyo,da Corporation
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V Featured byVerdantix Green Quadrant for : _ _
- Saudi Aramcdnspection Supervisor
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KEY CLIENTS & VALUE ADDITION

IOCs, NOCs, Independents & Partners
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In Most Cases: ROl > 10x, Payback < 6

Months

$15.6M

Optimized Inspection & Maintenance
+ $15.6 MM in benefits over 5 years*
+ 287% annual ROI™

dinganlljbs
saudi kr_-lgcln

SAUDI KAYAN, SAUDI ARABIA
World’s largest facility of its kind

$16.3M

Transformed Operating Practices

+ $16.3 MM in benefits over 5 years®

* Payback in <1 year

&agoull gsolji Bk

saudi aramco

SAUDI ARAMCO, SAUDI ARABIA
Ras Tanura (Flagship) Refinery

Mechanical Failure
* Recovered 13 days ahead of schedule
+ §15 MM in benefits - in year 1 ($700

$15M

project cost)

Ex¢onMobil

EXXONMOBIL - TORRANCE, CALIFORNIA
166,000 barrels per day - #1 Crude Unit

S8M

Benefits impact
per year
Real Time Optimization
+ 2% increase in profit - due to
max propylene production

* 7-10% reduction in energy

Middle East Refiner

105 kbpd Refinery FCC Unit

$7.5M

Benefits impact
perincident / equipment
Predictive Maintenance
+ Avoid unplanned shutdown
+ Maintenance costs - material,
labor

US Midstream Operator

Gas Compressor in Midstream

\

$OM

Benefits impact per year

Remote Performance Monitoring

* Increase production and yield

* Reduce energy consumption

* Optimal use of offsite specialist
pools, quick decision making

US Petrochemical Group
Ethylene Plant—Ethanebased

GO Visionaize
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V-Suite: Contextualized Platform

Upload Data &
Documents
Admin
Interface

v

Process Data
& Documents
for Hierarchy

and

Contextu

" A p&iDs

A Datasheets

A Process Description
A Operating Procedure
A C&E Diagrams

A O&M Manuals

A Operations Logs

A Maintenance Logs
A Sensors Tags

A LIMS Data

.

J

V

Setup Hierarchy of each data/
document (using drop down):

A P&IDs
A Datasheets——

A Process Descriptior o
A Maintenance Logs

Component/ M

A Sensors Tags e

Contextualize data/ document
(using NLP/ LLM):
Connect data/ documents after
extracting info/ detail to the
associated:

A Component/ Material

A Equipment

A System

G2 Visionaize
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Contextualized Data

Platform (CDP)
(Database containing
static as well as time

series data structured in
hierarchical and in
contextualize way incl.
Asset Registry)
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Al Solutions

3D Digital
Twin/
2D Smart
DocX

GenAl Agents
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Our Portfolio: Operational Digital Twin

. Nt .. : . \

Al/ GenAl Solutions ﬁ 3D Digital Twin Solutions !

[ [

| - q [

Monitor Predict ~ Optimize  prageripe  SUstain '! Operate Inspect  Maintain o[ Comply !
Remote Ops Upset & Process GenAlAgents Emissions & I Immersive Asset Integrity Preventative & Ext pg. & Regulatory & I
Performance Maintenance Performance 9 Decarbonization ' | Contextualization Assessment Strategic Xxtension Safety Assurance!

Modernization

| |
_— , ~=RAOTaN —| 1 hrere——y — — —— |
Digital Twin S o LLMs and — Real Time & 3D Loops & Scheduling & Scheduling &

(2D & 3D) E—— RIS Feedback Loop Quantification g Performance Circuits Planning Planning Safety Zonesgy

Model Model I I

KPIs & Forecasting — CauseAnalysis & — I Alerts and CML / TML Operator Equipment & Temporary |

Al Optimizer Recommendations 1] oW Data Rounds Resources Assets 1

— — — — |

Diagnosis & Root Cause & e GenAl . [P Engineering Corrosion | Inventory & Egress & [

Recommend Recommend ':Fllé?(fg:ﬁg/ Assistants Reduction 1] Data Tracking oLy Supply Shelter I

. — (N | e —_— —_— e t— |

. Integrated . . I Review and Damage Critical Path & PMI: Positivelssl

R R RTO + APC E— Reporting e : Troubleshoot Review Slieal e Mitigation Material 1D [

N o N N N - l l \ N B " I
______________________________ N o o o e mm o e e o = = - - - — o - - - - — - — —

V-Suite Platform
Contextualized Data Platform, 3D Digital TWA&ID ExploreAl/ ML, Generative Al

a3 ITData OT Data ET Data As-Built Drone
EEIN] o ERP, MES, PLC, SCADA DCS, O&M Manuals,
-I:IE Pricing Data, Historian, LIMS, P&IDs, Datasheets, ]
External Data P!ant Logs, ELogs, Data Dictionary
Visual Feeds @ VlSlona|Ze




DEPLOYED USE CASES

Energy, Chemicals & Industrial Sectors



Oil & Gas Upstream/

Midstream

Oil & Gas Downstream/
Chemicals

Other Industrial Sectors

Enhanced Oil Recover (EOR) Optimization
and Polymer Injection Reduction

Predictive Maintenance of a Gas
Compressor for Midstream

Predictive Maintenance of Pumping
Systems for Oil & Gas Operator

Production Fields Real Time Monitoring
Center

Time Production Optimization OTC Paper
andPoC

A WellLogging, Field Interpretatioand
Volumetric Analysig\lbased PoC

A Workers PPE Compliance using Computer
Vision

A
A

A

A

A Subsea Gas Lift Riser and MPP Boosted Real

Real Time Optimization of Refinery FCC Unit A
Energy Minimization and Cell Health Prediction of

ChlorAlkali plantelectrolyzer A
Predictive Maintenance of FCC Main Air A
Compressor A

PreHeat Heat Exchangers Fouling Prediction andA
Schedule Optimization in Refinery CDU/VDU A

A CO2 Excursion Prediction from Amine Absorber in
Ammonia plant A

A PP Plant Reactor Lump Formation Prediction

A ReaiTime Performance Monitoring & Analysis A
with GenAlTroubleshootingAgent + )
Contextualized Data Platform A

A
A
A
A
A

Remote Performance Monitoring with Digital TwinA
for Ethylene Plant

Demand Forecast and Inventory Optimization for A
Petrochemical Complex

DecarbonizatioMonitoring & Reduction
GenAlICoPiloffor HSE Procedures/ SOPs
Corrosion/damage detection using CV

A

Cobble Occurrence Prediction in Steel Plant Rollin
Mill ¢ Metal Processing (MP)

Blast Furnace OptimizatianMP

PredictingPower Requiremenrfor Steel (EAFK) MP
Automated Product Quality Check in Zink PlahtP
Prediction & ConditioMonitoring of Fansg Power
Steam Generator / Boiler Online Thermal Stress
Monitoring ¢ Power

Optimization of Main Steam Temperature of Stean
Generator- Power

Dynamidviodelling, Scheduling and Improving
Operationof Mills / Pulverizers Power

Balancing?ower Demand & SupptyUtility
Power Transmission & Distribution Network
Inspectiong Utility

Discrete Manufacturing Planning & Scheduling
Optimization¢ Manufacturing (Discrete)

CoalTrucks Planning, Scheduling & Tracking for

Aluminum Plant; Logistics
G2 Visionaize



UPSTREAM/ MIDSTREAM
USE CASES



Use Case: EOR Optimization & Polymer Injection Reduction
Upstream Oil & Gas

Challenge:
Client uses polymer injection for EOR. Currently, the polymer solution is get prepared at the centralized processing facility and is injected at various wellheads. In actual
field operation, it has been observed that maintaining the right viscosity at wellhead level to get maximum production is a challenge as:

« Operators are not sure what is the target viscosity of polymer solution to be injected at various wellheads to get maximum oil recovery

* Viscosity loss happens depending on pipeline length and not injecting the polymer with right viscosity

» Lack of visibility in maintaining the right dilution ratio

* Due to the remote location of multiple wells, it become difficult to do lab testing of wellhead viscosity on a shift basis.

Solution:

Visionaize's team addressed this problem with two integrated solutions. The first one is using our Real-Time Optimizer (RTO), we identified the optimum (or target) viscosity
required at anytime to get maximum oil production. Basically, cptimizer considered oil production as the objective function and used viscosity and other well operating
parameters as manipulated variables to be determined. Then our predictive solution predicted the viscosity that is being injected into the wells and if there is deviation
between predicted viscosity and RTO's optimum viscosity, polymer dilution ratio is to be adjusted to get the maximum oil production.

G upmemponctsnren > opummen comguten CrnviousOmbbont  NexDmbbamd [

Steps/ Method Used: ——_ =
Our team worked on geophysical, operational and lab data from: :
» Reserveir system including geo
* Central Processing facilit

« Wellpad

* Wellhead
The entire data set was compiled and correlated with each operating parameters, use Al+Physics . - :
based models to estimate the optimized viscosity at wellhead using Al Optimizer and predict the m || =

actual viscosity at CPF level and Wellhead level using the historical operating and lab data to

inject the polymer with optimum viscosity to achieve optimum EOR. * D nresceires > s s
b Overall Performance l)uahbv:rﬂ Todsy  LastTDays  Last | Month
. . Ui e s e e e e e — ’ e _m
Value Proposition (day-to-day) & Benefits (long-term): ) — e
« Assist run the EOR process in most optimum way and upto the last oil recovery possible. o e e P

* Solving not only the issue of what should be the injected viscosity but also what viscosity operators were actually injecting
« Taking corrective action if there is a deviation between optimum vs predictive (actual) viscosity without going to the e

remote location ) —— e —
* Avoid going to remote locations on regular basis for viscosity sampling and lab data

HIEEE IR 2R |
]
H
E
i
i
H

« Increased 2% oil production with significant decreased in polymer consumption. L .
G2 Visionaize @ = = = =



Challenge/ Problem Statement:

A large Midstream operator in Shale Basin was experiencing shutdowns of the compressor in their gas compression system, leading to substantial losses in production. Out of 5 shutdowns, 4
were unplanned, costing up to $210,000 per hour and 1.5 days per shutdown.

Solution:

OQur Predictive Maintenance application | everages both pr o dlensdapeendle tm@acdss/ operatiodnaltsauest o d et
somewhere in the upstream side of the equipment. It uses equipment and process historical data to train/ fine-tune our pre-built anomaly and predictive models, connects the trained models

to 10T network to process real-time OT data, and continuously tunes/ auto-trains its anomaly detection and predictive model for more accuracy as equipment continues to operate.

A Detects anomalous behavior using supervised and unsupervised machine D et 3 v
learning algorithms

)
-

A Generative Al enabled FMEA provides the failure mode responsible for the R
main cause of the problem

A Predicts the remaining time to fail of equipment ahead of time so that
enough time is there to take action

A Generative Al enabled what-if provides recommendations of managing the
failure and increasing the operating window of equipment.

r
-

Fredisons

Value Proposition (day-to-day) & Benefits (long-term):
A Alert and help technician and operator early on any performance or maintenance issue of equipment B e
A Avoid or mitigate unplanned shutdown
A Help to lower the energy consumption and carbon reduction
A Work as an assistant for any questions technician and operator have

A Helped our large customer save $7.5M per shutdown by ensuring 100% asset availability @ oo CEEEEER

GO Visionaize



Challenge/ Problem Statement:

A Latin American Midstream operator relied on a set of high-throughput centrifugal pumps to move refined products between refineries, depots and jetties. These pumps are
critical for the reliability of companyé6s | ogi sti cs sy snhtimenrequitihg emergency mairftenaeacgandnt tr i ps
disrupting the logistics system. The root cause was often unclear, delaying repair and increasing risk.

Anomaly Detection

Solution: o i —
Visionaize deployed our ML Anomaly Detection and Predictive Models + GenAl N . R
Reliability Agent for 100+ Pumping Systems for CENIT, the midstream subsidiary P ' M”m o

of EcoPetrol that flagged an early-stage anomaly and alert.

A Anomaly detection model and avoid false positives and false negatives ©- - s

A Predicts issues upto 2 weeks before i remaining time to fail o Agentic Root Cause Analysis

A GenAl agent enabled FMEA performed root cause diagnosis

B8 LR — Far o o 350305 A4 e 20 B
— Sumenary
] + Cperating
- ol e

it transichoming from operating stace 1o die state.

A Recommended preemptive maintenance before performance degraded. s

sperature Upitresm oI WO Heat

Value Proposition & Benefits: -

A $320K+ in downtime reduction per predicted failure event of a pump

A Failure detected upto 2 weeks in advance, enabling planned shutdown

A MTTR reduced by 42% with contextualized troubleshooting.

=D Visionaize



Challenge/ Problem Statement:

Ast S NP f S dzY mhndaiedsaoNdoriitér €nél regulate the exploration, development, and production, together with the refining, gas convessmission, and storage of petroleum in
the country,it wishes to implement a Redime Monitoring Center (RTMC) to transmit, receive, process, display, and store data submétgdime by the Licensees to the Authority to enable
efficient analysis, aid decisianaking, surveillance, and monitoring as well as reservoir management and determination afes\serd taxes.

Solution: -

TheRTMC ign integrated solution comprising the following layers of data connectors, data g :

storage, Al and physics based models and various dashboards 2 e

A Data StorageThesolution4database is integrated with a Real Time Data Repository
(RTDR). Database architecture considers independent and interrelated databases per |
domain orchestrated by a Master Data Manager (MDM) and Governance Model Data =~ » | = el D s L s
Quality (GMDQ). o | I RN Bt
A Modellingand KPIsThe solutiorhas A& Physicsbased models and calculation of KPIs = e
required for various domains. The Phydiesed modelsre directly available from the || pmmemm - —
operatorsor developed by us. = - . &
A Forms and WorkflowsThe required Forms and Workflowse developedor the - -
Communication and Reporting workflows [
A DashboardsThe solutiorhas thefollowing domain and reporting dashboards as part of o =
the applications with visual alerts and analysis capability:
o0 Production and Economics workflows NI
Drilling & Completions and GeologyGomechanicworkflows —
Geoscience workflows
HSE Workflows
Communication Procesgorkflows
KPlsaand Reporting workflows

O O O0OOo0Oo

Value Proposition & Benefits:

A Increase in margins and operational excellence
A Gain in production and efficiency

A Improve in reliability and uptime i =t
A Enhance safety and reduce carbon emissions

- o ._r Export to Pipeline . 3 -
A Improved collaboration B - A — =2 Visionaize




Riser

Choke Valve
Outlet Pressure,

Gas Lift Riser

Host Platform Predictive/ Simulation
Model

Primarily for Oil & Gas Separation and Gas
Processing

!

PIPESIM/ OLGA Simulation Model

From Choke Valve outlet, Riser base wit
Gas Lift Riser to Host Platform

!

EOR Predictive Model

@

Facility

SCADA

1"“

Oil Productionas a function of
Reservoir parameters and P

Other WeIIs_a
Gas Lift Flow

Slug Prediction Model

Predicting slug formation early, identifying the
cause of slug and mitigating it by taking
corrective actions including maximum gas lift

flow from the host platform

lanipulated Variables Change

Iternative Loop

Model results

h ’

\ 4

Al Optimizer

Objective Function:
A Oil Production maximizatiofnormally)
A Gas Lift Flow

Manipulated Variables:
POUt

Gas Lift Flownor.)or Oil Production
Host separator pressure & temperature
Host gas compressor outlet pressure

Other wells gas lift flow

Constraints:
A Gas Processing capacity
A Operating parameters ranges

Too To Too To I

2 MVs
Optimum
Set Points

Implemente

d in SCADA



Subsea Gas Lift Injection @ Riser Base 0 2 of 2
Real Time Optimization Proof of Concept, OTC USA Paper

Offshore Technology Conference (OTC) 2024

OTC-35038-MS

Harnessing Atrtificial Intelligence to Improve
Production and Operational Efficiencies in
Deepwater Subsea Tiebacks

B. Jarrell', R. D'Souza?, and N. Chauhan®

'KBR, Houston, Texas, USA
2Richard B Offshore LLC, Bethesda Maryland, USA
isionaize Inc, Houston, Texas, USA

Abstract
Subsea tiebacks are a pnncipal building block of deep devel Op rs seek to y enh perational
efficy and tieback di whle‘“’capml., 2 expend: and emuss Rapid adv have been made
te operations, subsea equip capabilities and dization. Hi , significant additional imp: m subsea tieback
perational efficiencies are achievable by 1 ing the steep decline in data ge and p ing costs, the ve 1 in
wocesmgpowumdhgh-speedmtemaalonglmh!hz ilability of proven Artificial Intelhg (AT and Machine I ing (ML)
tools.
Subsea tieback operational efficiency mmp: are bottlenecked by human op abality to p and respond m a timely
manner to the overwhelming quantity of data collected by modem subsea g and sensor technologies. This paper wmill
addnssspauﬁcnuswl:mdnpw\uabﬂnyofAlandMLmlstoassmdmlnpqnmnsofdm wgnﬂurthhbcspoh
algonthms, can provide real-tume, targeted recommendations to unlock the following improv n subsea tieback op
efficiencies:
Enhanced Oil Recovery: With real-time detection and analyses of changes and lies in production flow. Al can use Model
Predictive Control (MPC) or Hybnd Al-Physics Models to optimuze production rates, nser base gas lift, and gas or water ipjection
systems.

Predictive Maintenance: By ingesting and analyzing real-time sensor and Autonomous Underwater Vehicle (AUV)/ Remote
Operated Vehicle (ROV) data, Al algonthms can:

* Improve perf and reliability of subsea boosting systems (multiphase pumps, power 1on and cond
* Increase operational uptme and service hife by 1pating potential failures mn subsea mnfi

Operational Efficiencies: Al can process vast amounts of data from disp to support dec: king related to:
*  Montonng and predicting flow hall while suggesting targeted mutigations.

¢  Mantaining optimum production rates and flow conditions from wellhead to production mamfold.
* Prowiding 2 holistic view of compl Iti-neback systems to facilitate decision-making targening total asset performance.

By . dm thered from multipl (SCADA.PLC CmnDVR.etc)wnﬂ.\bespoh:lm&ms A.Icanmnde
diaguosti, prescriptive, intelligent insights; accelerate positive inter y while reducing
power requi and

Theoﬁ‘shulmlandpsmdnsﬂy:sembmmgutomhopumomsaﬁumdmeﬁuw This paper will show how an
ted, holistic and h of inc Al into subsea tiebacks will enable the mdustry to immediately and

mexpensively attamn new levels of perational 11 cost-effe s, and environmental sustamabihity.




Use Case: Al-based Well Logging, Field Interpretation & Volumetric Analysis d 1 of 2

Business Case

wField Volumetrics: To accurately predict the volume of Hydrocarbon ( OOIP/ OGIP) for the field
wTo cut the time of field analysis from months/years to days

wTo predict the optimum new drill locations

wTo accurately enhance the data quality for better decision making

sy Challenge:

wlog data is noisy/missing and incomplete

wBuilding the complete suburface map of the field using log correlation is complicated and requires deep domain
expertise
wComplicated to combine various data types (core, seismic/ well, engineering, etc.) to create a holistic view of the field

Benefits

wReduced analysis time leads to better ROI
wAIl and datadriven methodology helps in reducing error and increasing safety as compared to traditional analysis
wQuick evaluation of new areas to study the economic feasibility




Solution:

Data Management
Connection, Consolidation

and Cleaning

The physical properties are recorded continuously as
a function of depth, while the tools are pulled out of

b Tl T e
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Well Log across a zone
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Missing Value
Imputation
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Spontaneous Potential

Lithology
prediction

Imputing the missing info in the well data
To predictively determine lithology layers
To estimate the areal extent of each layer between the wells
To predict the petrophysical Properties of the desired zone/ intervals
Combing different data types using domain first principles and data science

Well #1 Well #2 Well #3
B SGR £ SGR £ SGR
_‘E' (2APT) g (gAPI) ; (2AP)
£z £ H
5 = %
o e
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" 2600| 2900

Well log
correlation

OOIP/OGIP
Prediction



PPE Detection - Dashboard Select Start Date v Select End Date v Filter Shift v

Challenge/ Problem Statement: —
Client wanted tcensure worker safety and regulatory complianceheir oil & gas = 0 )
facility by using video analytics and Al computer vision for-tieaé detection ofPPE B s A W= e
wearable by workersThis solution aims to minimize risks and improve workplace
Safety standards Aw“;(‘]mc'a Wiss Viciations - Today 12 May 13 May 14 May 15 May 16 May 17 May 18 May
s Top Violators A Aerts
Solution: oM - - ' D —_ 16 May 2025° 141556 Hoy
CIDAI C2DA1 C2DA2 C3DA1 C3DA2 C4DA1 o392 | 1 person detected without helmet at station 4. vie ta
A Realtime video analytics for continuous PPE monitoring —  ae
A Albased detection of missing or improperly worn RPEImets gloves, glasses, - 24 @
E : ted with k at station 3. vi
harnessesetc. = .
A GIS location adiny breach with x, y, z coordinatesdits status. B ‘ o o
A Automaticnon-compliance alerts and notifications to supervisors/ safety
manager. e
A Data logging and reporting for complianaedits, trend analysis, and workers —
behavior training. Take Actions
Iy o . s
A Enhanced Operational Efficiency by 259%Reduces manual supervision needs ! ;

and auditing.

Communicate to

A Minimizesinjury risks by ensuring proper PPE use at all times. ey

A Helpsthe plant meet safety regulations and avoid penalties related to PPE RS :3-

violations W



DOWNSTREAM USE CASE



Challenge/ Problem Statement :

Many plants operate on the fundamental of design conditions when it comes to operating and set points of the parameters. However over time, plant behaviour and requirement of products and
availability of feedstock get changed, and there is more room available to operate the plant beyond designed base set points. Hence, most of the plants to do not run optimally.

Solution:

Our RTO consists of a plant predictive model and an Al optimizer. Plant predictive model is a hybrid model replicating plant behavior using first principle and data science. Al optimizer optimizes
its objective function (production, yield, profit or energy consumption) within the plant constraints while pushing/ manipulating the independent variables in the plant predictive model towards the
boundaries. After every run on regular frequency (say, 4 hrs) or on any drastic changes in the feed/ operating conditions, our RTO runs and provides the optimal target set points of the

manipulated variables to the DCS Engineer (open loop) for implementation in DCS.

A Built Plant Process Simulation Model using Al. This model is an Al+ 1st principle based. The 1st
principal establishes plant fundamental while Al replicates plant behaviour with auto-train
capability

A Built Al Optimizer with flexible objective function i propylene production, gasoline production or

profit maximization and with parametersod constr :

A Once models trained, tested and deployed, the real-time un-optimized plant data is processed
through Plant Predictive Model and Al Optimizer. After few iterations with Prediction Model-Al
Optimizer, the Al optimizer gives optimum set points of manipulated variables

A These new optimum set points are implemented in DCS to achieve the maximum desired product
production or maximum profit.

Value Proposition & Benefits:

A Assist run the plant in most optimum way and upto the last dollar every day, every hour and every
moment
Work as an advisor to run the plant optimally if there is a change in product(s) demand and different
feedstock needs to be processed
The Plant Predictive Model works as a great tool for what-if analysis if operator wants to try any change in
parameters, feedstock or other inputs and see the outputs before implementing in real plant.
Help reduced the energy consumption and emissions

Do o = P>

Added $8-9M benefits/ year for a 105kbpd FCC.

o) RealTime Optimization > Da

Dashboard

Total Unoptimized Prefit Total Profit Improved
$56,350,743 $1,204,333

Constraints s,
540.580°C

515 Kaser?
Regenerator P
219 Kgrem?
e bed Temperatur
630-650°C
Main Air Blower Capacity

£ 460 mtshe

Total Optimized Profit

$57.555076

rtunity: ta $257,162/day

Cyclone Velocity

Regenertacr At Requirement

Unsptimized 1 Optimized Actions

0 o4m s omm om

Unoptimized 5,85 kt/day 65,579,075

.

D Visionaize



(sait Types)
l For Ca and Mg removal in alkaline pH Alumina remaval in acidic pH
Challenge/ Problem Statement: Brine Sawraten Preciptation “smge 1) " nge )
A InChlokralkali plant of 40,000 MTPY x 3 chlorine productaatrolyzerunit is a I
_S|gn|f|cant energy consumirggocess- approx 50% of total variable production costs (lon Exchiange
in plant ¥
A Cell replacement, reliability, and their life was a concern of downtjmich results Hoaters
in production loss '
So I uti O n : Two Stage: Mechanical & Chemical Chicrate is reacted with excess HCI to generate Chlorine at 90 deg C i l
Solution is a combination d&nergy Real Time Optimization (RTO), Cells Health Cemicat with S Merabiuipe. Hycrogen Gas  Chiorne Gas
Prediction and Optimization of cells replacement time & eventually production. T @ © e o
A RTO consists of a plant predictive model and an Al optimizer e — =
A Predictive model replicates dynamic behavioet#ctrolyzer+ brine system alou S — -
A Al optimizer minimizes energy consumption within parameter range constraints w : i ——
pushing manipulated variables in predictive model towards boundaries '.&,
A Atfter few iterations, RTO provides optimal set points of the manipulated variables =~
implementation in DCS and achieves minimum energy consumption :
A Cells Health Predictive Models determine optimum time for replacement of indivi = = e | | T
or group of cells considerir@apexof replacement and costs of energy ' == e
o Y £ ) e oieie cabth
A Cell Health Predictive models also enhance cells health by identifying cause of ¢ = e e
health degradation and mitigation actions which reduces production loss S C——
Benefits: I —
A Reduced 5% energy per ton of caustic soda production and gain 2% production B : = —
A Adding net benefit of $3 Myr with ROI 20x and payback less than threenthCas = \ : - ' _—



Challenge/ Problem Statement:

Clientds three stage charge gas compressor has perfo%mnnr‘n icene nf 1T ow eaeffirciency

Solution:

Our 2D Digital Application based on data science Al created a simulation model which
provides real-time KPIs such as efficiency, power and provides its current operating points
with respect to vendor performance curve. It uses equipment and process historical data to
train/ fine-tune our pre-built Al-based simulation model, connects the trained models to loT
network to process real-time OT data, and continuously tunes/ auto-trains its simulation and
predictive model for more accuracy as equipment continues to operate.

A Real-time performance monitoring using KPIs

A Detects how compressor is running with respect to vendors performance curve and
best operating point

A Flow QO tastmonth (@ Last7 days

2D Digital Twin provides real-time parameters and KPIs right on the 2D Digital
Twin of machine and at components level and instrument level

A User can perform what-if analysis to enhance and optimize the performance of B
compressor by playing with manipulated variables including the feed, temperature,

pressure etC CGC Vibration
A Ifthere is any KPI is not upto target or offtrack, the user can then diagnose the ot
problem, accessing data science/ technical analysis tools such as correlation P o« VBl

mapping. Finally, the user can conduct root cause identification, for example
determining that heater coil outlet temperature in ethylene cracker is the main
cause of poor performance/ reduced efficiency of charge gas compressor (CGC).

Value Proposition & Benefits:
A Enhance efficiency and reduce power consumption
A Reduce carbon emission
A Improve reliability by operating within surge range

A Helped customer save $1.7M per year by enhancing performance and by ensuring 100% asset availability

p
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Challenge/ Problem Statement:

Heat exchanger fouling is a significant issue faced bytheoi | & gas industry, and

Solution:

Our solution uses first principle and Al-based approaches to monitor heat exchangers in
real-time, predict end-of cycle due to fouling based on the loss in heat coefficient and its
tradeoff with maintenance cost to suggest optimal cleaning schedules. Its key features are.

Methodology:

Breakeven Point
Calculation

Network Impact Efficiency
Calculation Forecasting

|

D O O 0 O 6

Data Cleaning &

Data Collection Data Modeling
Preprocessing
L ) J

e s p elwat walinlofyour Widdie licastera ¢lienn The lpét excharigdyd fodliddgywap r e
leading to increased maintenance costs, decreased plant profitability, and increased CO2 emissions as pre-train heat exchangers fouling caused furnace firing. Periodic cleaning is necessary to
improve heat transfer efficiency, but it can be costly. On the other hand, infrequent cleaning leads to increased energy consumption due to limited heat transfer capabilities..

» Sensor Data for o PreHeat Train Data * Material and energy * Network factors for « Efficiency serves as o Cleaning schedule
crude and product Template Creation & balance to ensure each exchanger to the KPI for fouling based on efficiency PROEHCY & HEAT DURES
flows, temperatures Mapping data sanity assess their impact measurement loss, network factor
* Maintenance Data © e Exchanger Template © e Correcting the o on heat transfer © « ML modeling (Time g & economic analysts.
o Fluid Properties Creation & Mapping anomalous tag by « LP modeling for PHT Series Forecasting « Economic analysis
e Crude Price « Creating Data applying corrections network and to predict future 30- includes calculating -l
Models to temperature and determine heat loss day efficiency based cleaning, operating LR g
flow tags weightage when an on cleaned & costs and the 3
. Cvealng virtual tags exchanger is offline. corrected dataset. breakeven point.

e Ll

T LN M) N N

Value Proposition & Benefits:
Alert and help operator early the degradation of particular exchanger performance -

Improved asset availability with on-time warnings, improved shutdown turn-around

time

0.5% additional heat recovery in crude oil pre-heat networks .

Reduction of upto 2300 MT/yr CO2 emissions due to fouling LT e

o I>

Breakeven Point '
Predicted Cleaning_ljk.i

o oo

Saved $12.2M million per refinery between consecutive planned shutdowns.

Operational Cost/ AdditionaFuel
Costis the cost of the fuel that
supplies the energy in the furnace tc
make up for the heat loss in the
network because of the fouled
exchanger.

Cleaning Cosincludes the
mechanical chemical cleaning cost
and the cost of fuel that supplies the
energy in the furnace to make up for
the heat loss in the network when
the exchanger is taken offline for
cleaning.

D Visionaize



Challenge/ Problem Statement:

An Asia ammonia operator used to have disturbances such as foaming in amine absorber. Once there is such disturbararbetheaabot extract all the CO2
upto the ppm level and high CO2 ppm goes to downstream section and raise the temperaturevadttiemator This CO2 excursion triggers a shutdown in the
plant resulting in loss of production/ revenue

Solution: ‘ 2
Our solution detected and predicted early CO2 excursion from amine absorber '
as a result of foaming in the absorber to avoid any upset in downstream
operations and eventually plant shutdown. The solution identifies the cause of
problem and provides recommendations to avoid unplanned shutdown. It has
following modules : 3

A Anomaly Detection EngineDetects anomalous behavior of process system : - e
A Root Cause AnalysissenAdbased root cause of the problem. = =& -'

A Predictive Modek, Predicts the remaining time of threshold level ahead of
time so that enough time is there to take action.

A Recommendationg GenAlenabled recommendations of managing the " —_ —
upset and avoiding unplanned shutdownaiffspecproducts. =

A Whatif Analysis; Performs scenarios and take corrective action. ~ —_

Value Proposition: =/
A Saved $2.2Mper incident of CO2 excursion.
A Avoid unplanned shutdown and production loss.
A Work as an assistant for any questions operator has. -2 Visionaize



Challenge
A leading petrochemical company, in their attempt to increase production of Polypropylene got caught up in lump formation, increasing downtime and operational expenses.
For a Complex polymeric reaction, the operator is dependent on delayed lab based quality estimation and hence immediate action can not be taken. Hence, potential reactor

stability issue occurs. Reactor instability issue creates safety issues in the plant.

Solution
» Visionaize data scientists and domain experts started with identifying "tags" (MFI & xylene) causing the lump formation and having direct co-relation with the production
process. Data of approximately 3 years was studied and a correlation amongst various tags was created.
+ Developed ML model to notify a possibility of a lump formation at- least 15 mins prior to the event and take mitigating/ avoiding actions.
» Developed an intelligent forecasting tool creating situations and stimulating “what-if’ scenarios for helping achieve expected and desired quality targets.

o o0 = -] F
¥ Dashbsard - Quality Predictizn oo 2 \what IF anatysis - Quality Prediction e = "% Reacter Stability Prediction - Anarmalies
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B = a .
] =] . ]
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Benefits

+ Saved approximately $11Million every year by preventing lumps during a reaction in PP Reactor and reducing off-spec production.

D Visionaize



Challenge/ Problem Statement:

Client was looking a tool which can analyze-teaé data and KPIs of Hydrocracker unit angyamallel leverage documents/ dassuch as process
description, operating manuals, SOPs, catalyst detail, vendors documents, datasheets, cause & effect diagram, P&IDs |ogerat@ntenance logs etc.
and build a comprehensive Contextualized Data Platform (CDP) and Troubleshooting tool which can map various data and dodwamswer any
guestions viz. of information extraction, cause analysis or actionable recommendations related to plamesaberations inkuding of unit operations,
equipment and/ or overall plant performance. P Vislonsize L o morcnr @ =

Solution:

Built CDP and Developed, trained, and certifsshAlagent:
A .dzZAftG /5t F2NJY2NB (KIyYy ™

Create plant, system, equipment, component/ material le
KPls

A
A Build alert system if any KPIs or parameterstiaitk from
normal norm

A

A

BuildGenAlTroubleshooting Agent leveraging our multi
modal knowhow and foundation models

GenAlAgent provides conversational answers/ informatio e
a format suitable for the question: text, tabular, correlation r—
heat map, charts, causal analysis, etc.

Combined Feed Flow Rate PO

Benefits

A Quick and accurate decision making for plant level or drill down
to any level in plant hierarchy

A Enhanced operationaxcellence avoiding upset/ repairs
required, unplanned shutdown, and providing
recommendations of getting more from plant




Challenge/ Problem Statement:

At present, plant performance monitoring is done predominantly at the plant level with DCS. Similarly, though a lot of data is captured at DCS by historians and LIMS, companies lack
the tools to get insight from this massive data and realize its value. This presents a challenge in improving plant health and asset performance. Some companies use Excel
spreadsheets or in-house tool by downloading the data in batches. But these tools are static and have limited analytics capability.

Solution:

Moving the DCS or traditional performance monitor i ng -time peNormance moaiiormgahdimprogement ofovétadl r f or man
plant, individual system and equipment using KPIs, 2D/ 3D digital view of plant and analytics. The application also raises real-time alerts, and provides instant reporting of plant or

asset health issues or operating parameters that are off-limits, allowing for performance improvements through diagnosis, root cause assessment using data science, and actionable
recommendations using Generative Al.

A Built KPIs dashboards of overall plant, systems, and equipment using domain expertise & digital capability
and included analytical tools

A Developed intelligent 2D/ 3D Visual View of Plant with process replica of plant, visual alerts and key
parameters

A Added drilldown capability for root cause & diagnosis and alerting capabilities

A Built a what-if analysis tool for various scenarios of operations

A Added Generative Al based CoPilot for actionable recommendations

Value Proposition:

A Monitor real-time performance of plant and assets from anywhere

A Easily come to know any process or equipment issues proactively and identify root
cause of problem to solve

A Improve plant performance while processing different feedstock, meeting products
demand and changing operating parameters

A Effective collaborative system for different departments/ stakeholders and for regular
(daily/weekly) operations review

A Added $8-10M benefits/ year which includes $6.5M for increased in production/ yield
and $1.5M for decreased in energy consumption.

D Visionaize



























