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Today’s Speakers
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Mathew D’souza, P.Eng - Site Asset Vinodh Rodrigues - VP of
Management Head, Sanofi Toronto Customer Success, Industry Solutions
Reliability & Performance Engineering Manufacturing technology
practitioner. He has worked in analytics practitioner. He has
Manufacturing, Food & Beverage and worked in R&D, process modelling
Biopharma industry to mature and optimization.
company'’s capability in adapting World Has implemented bio-
Class Technology Solutions for pharmaceutical specific data
Maintenance. science models and IIoT.



About Us — Sanofi

Company Strategy:

Transform the practice of medicine through breakthrough
science and make a positive impact on our people and the
communities we serve.

Engineering & Technical Services Mandate:
Support Reliable Supply of products to our Customers

Reliability Focus:

Ensure affordable Vaccine’s through Relevance in Digitalization
& Emerging Technologies

sanofi

Specialty Care, Vaccines,

BUSINESSES General Medicines and
Consumer Healthcare

HEADQUATERS Paris, France
EMPLOYESS Approximately 91,000

worldwide

CORE PRODUCT
CATEGORIES

Vaccines, Immunology,
Neurology, Oncology, Rare
Blood Disorders, Diabetes

and Cardiovascular
Diseases

Sanofi




About Us - Quartic.ai

Quartic.ai was founded by a veteran team of process manufacturing and reliability experts in conjunction with

data scientists to make Al deployment easy and scalable in manufacturing.

Technology Offering

Al platform for rapidly deploying manufacturing analytics & solutions including:

Data contextualization & visualization

Reliability & predictive maintenance

Multi-variate data analysis (MVDA)

Process optimization for offline, online, predictive, & prescriptive optimization

. Predictive quality Tor.onto, ON, Canada

. Automated PAT * ‘0 B_oston, MA
San Jose, CA Philadelphia, PA

Differentiation

+ Can be leveraged by any size plant regardless of digital maturity and readiness Technology Center — Bangalore

+  Cloud native, cloud agnostic, and centrally managed India

Deploy, configure, and see value in under a month

Self-Service machine learning for both subject matter experts and data
scientists
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Agenda - A Digital RCM Implementation

The digital Reliability Centered Maintenance (RCM)
approach
Next-gen Reliability — AVEVA PI System and Quartic
together
. Phase 1 — Data, Anomaly detection, & IoT
. Phase 2 - Predictive maintenance & IoT enhancement
. Phase 3 - Integrated Prescriptive Maintenance (IPM)
Results
Beyond Reliability — Next-gen manufacturing
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AV =VA PI System ’, Quartic.ai Analytics Platform

Connect the right datato the right people in the Democratize industrial AI to deliver
right context for the right decisions in real-time analytics and applications at scale

Advanced Automation Manufacturing Process Suite Sustainability

Process Variance L GHG
Batch Optimizer Analysis (MVDA) & =t Betisbiity Optimization

Online Process Predictive Predictive
Monitoring Quality Maintenance

d W @& 9

APPLICATIONS

Continuous
Optimizer Automated Process Energy
PAT Performance Optimization

Data
Infrastructure

ASD/TZY¥4D vad ‘dxo

Quartic Anomaly i imization Custom Mechanistic Heuristic
AutoML Detection pt ML Models Models.

Machine Learning

Data Storage | Product and Equipment Data Models
f t f t f f Real-time Data, MLOps, and Event Bus
% = *- Quartic Edge External Data Hub .
-IE (=]
— Data Hubs
@ - - Data Lakes
Pl Systems, DCS, SCADA, MES, LIMS J
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Reliability Centered Maintenance

Failure curves Failure Onset
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Wear Out Machine Learning + Fusion Al Condition data

early alerts alerts

Random
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Steadily Increasing Wear Qut High Infant to Random

0, 0,
12 /6 88 ,6 Everything is fine
ML is watching for
functional degradation

Risk = Severity x Occurrence x DeteCtablllty (of a set of failure modes)

Machine learning improves detectability
sanofi



Reliability & Predictive Maintenance

CHALLENGES

P Detecting asset health degradation from random failure modes
P Baselining asset condition data to changing operating conditions

P Planning and scheduling efficient inspections and maintenance

&
\% SOLUTION
g
<< P A digital implementation of RCM (Reliability Centered Maintenance)
i % e \\hat if you had this? — | » Combine operations, condition sensing and electrical data
‘« )
= = P Deploy agents for each failure mode using ML and rules
= @)
= S
D Q BENEFITS
3 S
o)} P Early detection of incipient faults with influencing factors

» Predictive measurement of Risk to Loss of Function of an asset

P Visibility into contribution of each failure mode to risk

P Risk based maintenance action planning

sanofi



Leverage Pl Data Models and Context within Quartic
used for the RCM project

AVEVA

Quartic Data Ops

ASSET FRAMEWORK ASSET Enterprise Process
> Assot context P HARBOR Zone Zone Unit Asset Component
NATIVE
| 7 Pl ?
( ) CONNECTOR
REAL-TIME
it <« -
PI DATA ARCHIVE |+ STREAMING DATA OT DATA HUB

Bi-directional connectivity enables sending analytic outputs and ML results —
predictions, recommendations, etc. — back to PI

sanofi



Leverage Pl Data Models and Context within Quartic
complete AVEVA & Quartic integration functionality

AVEVA Quartic Data Ops

PI-TA?SBUOC; Product Recipe Lot Batch Pré)tceess
ASSET FRAMEWORK P
& EVENT FRAMES

* Asset context

* Process context

» Batch context NATIVE .

« Event tracking P ASSET Enterprise Zone Process Asset GorIroNenT

HARBOR Zone Unit
CONNECTOR
Pl DATA ARCHIVE NS OT DATA HUB

STREAMING DATA

DATA HUB
DATA HUB CONNECTOR
(coming soon)

Bi-directional connectivity enables sending analytic outputs and ML results —
qonofi predictions, recommendations, etc. — back to PI



Typical Digital RCM Implementation

Initial

State
» Time-based PMs b Data integration D Predictive models P Integrated prescriptive
P Disparate data & » Anomaly detection » loT solution maintenance models

analytics models enhancement

P Reactive fire-fighting P loT technology

sanofi



Sanofi ETS Reliability Team & Function

Program based approach: Supporting Legacy Operations, New
Project C&Q & Regulatory compliance expectations

Operator Care Program

Failure Elimination Program

Regulatory Support Program

Obsolescence and Risk
Mitigation Program

Reliability Centered
Maintenance Program

MRO Spares Optimization
Program

Predictive Technology and
Analytics Program

Agile +

Adaptive

sanofi

* Operator Checklist
* Production Master Priority List
» Feedback Incorporation (Trades & Users)

* Technical Root Cause Analysis
» Bad Actor Targeting
* ETOP Review

» Deviation & Manufacturing Investigations
» CAPA review and Implementation
» Regulatory & Audit support

* Detailed System Risk Assessment
* Functional Equivalency assessment & identification
» Long Term Asset Plan (LTAP)

» Criticality Assessment & Actions prioritization
* PM Creation, Optimization & Harmonization
 Improved Design Reliability (System modifications)

« Bill of Materials Criticality assessment
» Data driven Safety Stock levels
» Standardization to support digitization

*» Robotic Process Automation
* Online (IoT) & Condition Base Monitoring
* Live Health Status monitoring & maintenance prioritization

Deliver
Challenging Compelling
Status Quo Business

Needs

Background & Skills:

Mechanical & Chemical Engineers (recent graduates to decades of experience)

Sanofi Toronto:

Across 54 acers of land, R&D and Bulk Manufacturing




COGS Improvement Needs

Problem: How do | leverage my data? Problem: Where is the Crystal ball?

Disparate Data Sets

Analytical Challenges

<N . '._ i I
— |
| |

Pilot Scale

CPP LIMS

Upstream

R&D PAT CQA

Calculations
Downstream
Maintenance .
Logs Commercial

Solution: Build my own Crystal ball using a predictive technology platform

sanofi



Solution Overview

sanofi

Leveraging a new AVEVA Pl System installation in a Legacy & New Gen facility, we
integrated Pl with Quartic.ai as part of a digital strategy supporting Reliability Centered
Maintenance (RCM) to improve equipment performance, maintenance workflows, and
optimize maintenance spend.

Manual assessments, workflows and investigations were replaced with
automated ML based solutions to allow Reliability Engineers to monitor critical
failure modes from equipment across the site.

Strategic goals include integration with BAS, CMMS, ERP, and ad-hoc lloT to
digitize engineering and process monitoring & controlling efforts.




Initial State (pre-project)

(before 2020)

Asset Failure
Identified with a
Maintenance
Request

Access some
data via
historian

)

Request additional
data through
interviews &

system user l

groups

Wait4to7
days

qonofi Wait 2 days

Dispatch trades
to troubleshoot
& outline plan
of action

Check CMMS
for Work

~

Order History
J

Narrow down to
Root Cause

~

L

J

r’

Initiate
Deviation or
Investigation
as required

.

Create / Adjust
BOM & stock
Qty for Asset

-

J

-

.

Update PM
plans of the
Asset

~

.

J

-

Failure Repeats
at an odd
interval

~

Check for Spare
parts availability

|

4 )
Consume from
Inventory or
Expedite
. J
4 )
Close
Investigation
. J

|

J

1

Hope & Pray the
frequency & type
of Maintenance
works




Phase 1 — Anomaly Detection Models + loT technology

(2020-2021)

-
Disparate data
systems
-
-
Periodic or
reactive reviews
-
Time & route-
based condition
9 monitoring

sanofi

e

\_

Aggregated Data
Infrastructure

N

J

e

\_

Real-time anomaly
detection using ML

N

J

e

Online condition
monitoring

N

Benefits:

» Workflow Automation — work planning &
forecasting

P Productivity improvements
» Enhanced Engineers capabilities
» More Control & Empowerment

» Improved process & asset understanding

Challenges:

P Time-based PMs
P Global team buy-in
» IT — One way data flow

» Dedicated IT support People — Lack of
initiative understanding & motivation

P Go-Live Timeline



Target Final State

(2025+)
Verif
Asset Failure anoma|\(/)US
Identified by ML ;
behavior

sanofi

. .
Engineer outlines
plan of action for
troubleshooting

& execution

Narrow down to
Root Cause

Update PM
plans of the
Asset (if required)

|=

Close
Investigation

-
\_ \_ J
4 4 o)
Check CMMS Create / Adjust
BOM & stock
for Work Order
. Qty for Asset (if
\_ HIStOFy y \_ required) )
4 ) 4 )
Check for Spare Consume from
parts availability Inventory
\. J \. J
4 N



Phase 2 — Predictive Models + |oT solution enhancement

(2022-2024)
e N e A
Real-time anomaly ) Degradation
detection prediction
\ y, \ y,
e N e ) )
. . CMMS integration
Online condition ' )
. for corrective work
monitoring g
L ) L orders J
e N
[ Global
Local site solution b E-maintenance
L y L solution )

We know the capabilities of
AVEVA PI System & Quartic
and need to expand the usage

sanofi

Benefits:

» Uniform, global E-Maintenance solution

» Proactive, more efficient maintenance
planning & activities

» Reduction in COGS
P Targeted 35% reduction in PM cost by 2025

Challenges:

» No globally defined solution or guidance
P Operational quality buy-in

P Stringent cyber security policy for data
ownership & flow

» Only connection to validated Pl System

P People — fear of job obsolescence



ML/Al Governance System

T

' [

' -

| Fo | L

» T

tep towards AN = 5 =
| Integrated CMMS — Work |

Collaborative planning & |

|

Digital 4.0 in Maintenance =" %

Example: HVAC/Sterile Air Supply System Comroled Wrie back
parljitrlrll:t/ers e
» Supply/Exhaust fans have Ultrasonic L,?_
Lubricators — Bearing Pillow block o

» Supply/Exhaust fan motors have — Triaxial
vibration sensor

Quartic.ai

Computing
Devices

&

Pl Web API

< ] m
]
Central
Dashboard

P PCS data is monitored: Current, RPM, Duct
pressure, Actuator/damper position, CFM,
Filter DPMs, etc.

P Critical parameters are being trended:
Room RH & Room Temp

» Predictive models help build confidence
on Loss of Function

sanofi

=

AVEVA
Pl System

Process Data

Asset loT
Data

-
- -
Asset Ultrasonic Auto Tria-axial IR Thermal
Lubricator Vibration & Monitoring
Health data System Ultrasonic camera
manager Sensor

Utilities &
Process
Equipment

&
Instruments



Phase 3 — Integrated Prescriptive Maintenance (IPM) model

(2025+)

Continued global

e

rollout
N s N
Degradation | Al-managed &

detection controlled assets

Y, \_ Y,

A Fully integrated

Siloed y &
—) systems

SYStemS (CMMS, Production scheduling, Quality,

Yy, \_ Cost, Capital planning, etc.) )

sanofi

GPT Integration

Scaling Vision:

» Build standards for each Asset & System
» Build URS’ to include IPM requirements

» Build a database of loT devices that will
compensate for missing data points that
support IPM model

» Make IPM a Global initiative
Anticipated Challenges:

P Knowledge retention

P Regulatory guidelines

P Changing cybersecurity policies

» Technology obsolescence — 8 years
P Plant connectivity capabilities

» Technology adaptation capabilities
» Rogue Al?



Next Generation Reliability

Business Challenges m Results & Benefits

» Maintenance was time-
based and reactive

» Data, applications, and
systems were all siloed

» Legacy assets and
systems have limited
monitoring &
connectivity capability

» Need to create a global
solution with full team
buy-in

sanofi

» Implement Pl as a

standard data & context
infrastructure

Implement Quartic as an
advanced analytics &
application platform for
Reliability 4.0

Build out loT capabilities
to address legacy
equipment

Leverage Pl & Quartic to
rollout global E-
Maintenance solution

Build trust and skill
inside of Sanofi team

» Reduced COGS

P Reduce preventative maintenance cost by 25%
D Less Software platforms to manage

P Targeted capital planning and spend

» Productivity hours gained

» Reduced needs of contractors

» Team’s responsibility scope increase — do
more with less

» Upskilled entire engineering teams

» Built foundation for additional ML/AI
initiatives

» More conferences & panel interviews for
me! © (plus a happy boss)

© Copyright 2018-23 Quartic.ai | 22



Applications Beyond Reliability
N\ o SRR T \ Central

Reliability & 7 Batch
Maintenance Traceability

Applications ] [ Continuous Process ]
PP Golden Batch Verification

[ Process Optimization ] Quality KPI Reporting

People KPI Reporting EHS KPI Reporting

Manufacturing KPI

Reporting External Supply Chain

[ Multi-variate Data ]
Analysis

n &
o e Context . D
LU 13) & < Quartic Database & Asset Product Modelin Diaital Twin
> T . Platform Storage Harbor Harbor 9 9
= = Intelligence /
§ g A A
N O
=%
S CMMS LIMS
S © Communication I
o / Data Systems | . oAT

» Asset context

Data AVEVA Data Asset + Process context AVEVA

Infrastructure Pl System Archive Framework  ° Batch context Data Hub
+ Event tracking




@ linkedin.com/company/aveva
o @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple
industries, including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and
beverage. Our agnostic and open architecture helps organizations design, build, operate, maintain and optimize the
complete lifecycle of complex industrial assets, from production plants and offshore platforms to manufactured
consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver life’s essentials: safe and reliable
energy, food, medicines, infrastructure and more. By connecting people with trusted information and Al-enriched
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved
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http://www.aveva.com/
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