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AUTOMATION STANDARDIZATION OPTIMIZATION

Still struggling with: Inconsistent quality?
Missed yield targets? Unstable processes?



Why traditional methods can’t solve
today's problem
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Humans can track 7x 2 variables.

Plants run with hundreds.



TVARIT®

The Challenges in the Chemical Manufacturing Industry

The variety and combination of influencing factors: no human brain can correlate 20+ changes of
influencing factors simultaneously & in real-time...

Manpower Machinery Measurement

Decision-Making Health and Safety Awareness Hazardous Area Equipment Maintenance Schedule Reaction Complete pH Measurement

Teamwork —p 4— Chemistry Utility inefficiency —p +— Calibration Yield —» <4— Flow Rate Measurement
RotatingEquip —» 4— Reactor Performance
Troubleshooting ——p 4— Inadequate training on SOPs Piping & Valves > < Equipment failure Purity =———p 4— Pressure Monitoring
Cultural and Language Difference Adherence to Safety Protocols Automation Level Control Systems Data silos or disconnected systems § Temp Monitoring & Control

Communication —» <+— Supervision Mixing —» 4+— Condensers Gas Chromatography — <+— Viscosity Testing
Maintenance —p <4— Inconsistent operator skill levels Pumps —» 4— Filtration Systems Concentration Analysis — 4— Poorly defined quality metrics
Workforce Turnover Workforce Experience Spare Parts Availability Equipment wear or calibration drift Finished Product Testing Statistical Process Control (SPC)
Shift Schedules —» Training and Expertise Maintenance — Reactor Temp Sampling —» +— |Infrequent or delayed lab results
Staffing —» RotatingEquip —» Data Analysis —» <«— Emission Monitoring
Lack of cross-functional collaboration —p +— Problem-Solving Skills Corrosion —» +— Sensor lag or failure Documentation — «— Calibration Frequency

Chemical Spills and Containment Temperature Control Batch Consistency Raw material variability Environmental Compliance Reaction Time Control

Cross Contamination —— +— Humidity Control Shelf Life —» «— Supplier Reliability Waste Management Procedures —p +— Drying
<+— Noise Levels QC —» +— Catalyst <4— ReactionTime
HazardousWaste —» < Water Supply Labeling > < Chemical Supply Heat Management —p < MixingTime
Emergency Preparedness Seasonal/ambient variations Recycling and Waste Management Chemical Reactivity Batch Production vs. Continuous Production Suboptimal control strategy
. . Impurities — <4— Contaminants in raw inputs Process Control — 4— Process Optimization
Air Quality —» “— Ventillation - P eess P
) Storage Conditions —» 4— Feedstock Process Flow —» <4— Optimization
Waste Disposal Systems — «— Pest Control Expiration — <+— Solvents Recipe rigidity —- <4— Shutdown
Ventilation or airflow issues Regulatory constraints Inventory Management Material Handling Pracedure Absence of Al/advanced analytics Inflexible batch recipe design
Lighting Conditions —» <«— Ambient Temp Transport —» <€— Packaging Integrity SOPs —» 4— Kinetics
Power ——p 4— Vibration Control Feedstock variation —p <4— Testing Quality Assurance (QA) Practices —p <4— Reflux

Environment Material Method
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It's time for plants that self-optimize

Rule-based Data-driven Self-learning
control insights optimization

From insights to impact
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Tvarit's Hybrid Al Combining Domain Knowledge With Al
| Patent Appliec 02241019365, 202241037543

. Traditional Al

= '_ﬁ Operations Parameters Limited view to build data-based models
.—0
(4

Data

Set Points & Recipies neglecting all the physical influencing factors

o P

|, Tvarit Hybrid Al

Utilization of the whole scale of information as a
combination of the data and the physical world

Material properties 1. Robust models
Chemical Properties @_r Models are resistant to changes due to

maintenance and sensor calibrations

2. Trustworthy predictions

Domain Knowledge

Incorporation of domain knowledge ensures

trustworthiness in predictions
3. Realistic prescriptions
Fusing maintenance and process information

results in realistic prescriptions



Reduced Implementation Time Using Transfer Learning

Base Model

P N Samples

1 Sz ] S N Days
j N Labels | %X — Predictive Analytics
Y

¢— «
( AlModel )

( Machine #1 )

Transfer Learning Model

N/X* Samples

I = N/X* Days
N/X* Labels | ﬁ. . — Predictive Analytics
> «® v

Transferred Al
Model
( Machine #2 )

( Machine #3 ) u

C Machine .#n ) Tuning

X* =X > 1andis an integer

1. Transfer knowledge of Al models

Transfer knowledge gained from one

machine to N-Machines

2. Less data required

1/Xth* data required from 2nd to Nth

machines for adapting the models

3. Reduced deployment times (3x

faster)

1/Xth* of the total efforts required to train

and deploy the models from 2nd machine

onwards
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: TVARIT®

Industrial Artificial Intelligence SaaS

Al in Action

Feature Engineering Insights
Al Driven Monitoring & Alerting

+ Feature Identification Dynamic Golden Runs
+ Data Aggregation Root Cause Analysis + Self Learning Workflows for

» Conversion of Process Knowledge Feature Importance Continuous Improvement
into Causal Models Single & Multivariate Correlations * LLM based chatbot

Raw Material Bucketization
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Al in Action

Feature Engineering Insights

TiA — TVARIT industrial artificial intelligence

featuring more than 160 Al modules

A holistic package of products that masters all the challenges faced by the processing and manufacturing industries.
It prevents unnecessary wastage of materials, working hours and finances for the company.



How can TiA help?
TiA is correlating 20+ parameter changes simultaneously & in real-time!
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How can TiA help?
TiA is correlating 20+ parameter changes simultaneously & in real-time!
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Hybrid Al Combining Domain Knowledge With Al
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Tvarit's Customer Global Footprint #: TVARIT®
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Austria
Luxemburg

Germany
Spain ‘
,ﬂ Turkeyr-'i"? { '
, Bahrain ‘i L

Q Already working 12 countries
across 5 continents

South Africa Q@ Awarded

17 Confidential



TVARIT Driving Force

¥/ 4

Suhas Patel Rahul Prajapat
Founder & CEO Founder & CTO
IIT Bombay

ab

Sebastian Ritz Deepak Singh
Senior Consultant VP Product
[IT BHU

< Y)»

Sumesh K. Dr. Patrick Stanula

VP - Digitalization Head of Project Management
IISc. PhD in Data Driven Business Models

U
Vikas Goel

Vice President-Operations
IIT Delhi

Vibhuti Vyas
Head of Operations
Process Industry

"TVARIT®

Our Tech Talents
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Premkumar Vishal Marie Saurabh Raj

Interim-VP Solutions Senior Data Scientist Data Engineer

BITS, Pillani IIT Bombay IIT Bombay

Jaydeep Sarvakar Sagar Prasad

Data Scientist Data Scientist Data Scientist

IIT Kanpur IIT Bombay IISC Banglore
and many

more...

Jan W. Tom Gust

Casting Process Specialist Industry Solution Manager
TU Bergakademie, Germany Goethe University, Germany
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