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Solution Director & Engineering Unit Head, Smart Factory Intelligent Operation— CoE - Global
Engineering Center - India

Engineering degree in Instrumentation & Control

24 years experience in consulting, solution architecting, program management and
Industrialization of services

Digital Manufacturing, Smart Factory, Industrial IOT, MOM, Industry 4.0, Cloud -
Azure, AWS, Solution, Consulting, Presales

Discrete and Process Industries - CPG / Steel/ Automotive / Aerospace / Life Science

International exposure — India, Europe, USA, Southeast Asia
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PAPERLESS OPERATION
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MANY OF OUR CUSTOMERS HAD ACHIEVED SIGNIFICANT VALUE AND
FASTER ROl THROUGH PAPER LESS AND DATA DRIVEN OPERATION

Cost of Information delay and Leakage

» Higher safety stock due to unclear real time
inventory view

= | ow utilization due to Machine down incident not
known

= Low grade product or scrap produced due to
specification not known

= Skilled person spending efforts to record data

= High repair (MTTR) time due to non availability
step-by-step work instruction for the job

Speed Efficiency
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Business Benefit Realized*

Yearly savings on
Semi-finished goods 5 spare parts and
waste reduction Inventory reduction maintenance costs

Machine utilization /

EE
O Energy reduction
eBR Review Time, /
Frist time right Person efforts /day
Quality Cost Flexibility

*Approximate
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MULTI DIMENSIONAL OBJECTIVES TO BE CONSIDERED FOR
PAPERLESS OPERATION JOURNEY

C) L e
Information Information ,_éfz
Processing Processing
Requirements Capability Business . .
Digital Process & Regulatory
Performance . .
Transformation Compliance
Improvement
= — = n g : — R, .
Performance a, =, §, = LI N o, JN
Optimization e —
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DIGITISATION OF SHOP FLOOR FUNCTIONS HELPS IN OVERALL OF
OPTIMISATION OF THE END-TO-END SUPPLY CHAIN AND RESULTS
IN HAVING SATISFIED CUSTOMERS

End Customer Perspectives Supplier’'s Perspectives Plant Perspectives

Time to Market Demand Volatility
| I

Cost to Serve Delays

Energy Consumption

l Inventory

Safety Incidents

REDUCE
REDUCE
REDUCE

On time Delivery Integration

t Forecast Accuracy

Productivity

Quality

INCREASE
INCREASE
INCREASE




PAPERLESS OPERATION IS THE FOUNDATION ELEMENT FOR SMART
FACTORY JOURNEY

Paperless is not paper on glass or excel

Enterprise Digital Transformation

Smart Factory

Paperless
Operation
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Analytics-Driven

. Automated
ML & Al-Driven Decision Making
Scenarios Analysis o \

New Insights O======s===s !
Real-time Lt
Capabilities
Systems ¢ 1
Integration
0-——————— - == \
2
Individual o) g =
o =)
Systems £ 2
' £ g 8 g
) 5 o <
v e
S |
Computerization Connectivity Visibility Transparency Predictability Adaptability
PAPERLESS WHAT IS WHY ISIT WHAT WILL AUTONOMOUS
HAPPENING? HAPPENINIG? HAPPEN? ACTION

Smart Manufacturing
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PAPERLESS OPERATION HELPS TO REDUCE OVERHEAD ASSOCIATED
WITH REGULATORY COMPLIANCE

FDA/ .
Data protection OSHA Export controls
21CFR p P
ISO o AEC-
Traceabilit EHS : :
9000 y Product safety Q200 EMC Directive
BID Employment law GDPR Security

16949




PRODUCTION

Process / Route
configuration

Production Planning &
Scheduling

Work order/Batch
Creation & Release

Work order/Batch
Execution

Electronic work
instruction

Production Data
Collection

Material consumption &
tracking

Traceability & Genealogy

QUALITY

Production/ In process
inspection

In line Quality data
collection

Sample Management

Lab Information
Management

Quality Release

Non conformance&
Defect tracking

Rework racking

Issue Escalation

INVENTORY

Goods receipt

Material Replenishment
Inventory reconciliation
Warehouse management

Shipping & Dispatching

MAINTENANCE

Maintenance work order
management

Work order execution
tracking

Preventive / Reactive
Maintenance

Cleaning, Inspection
Lubrication management

Connected worker

Asset performance data
collection

Manufacturing performance & Intelligence ( Visibility, Transparency and Analysis)

Paperless operation | Feb 2024

USE CASE AND INDUSTRY FRAMEWORK DRIVEN APPROACH
ACCELERATE IMPLEMENTATION AND REDUCE RISK

ISA 95 FRAMEWORK
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ISA 95 FRAMEWORK

Maintenance

Production Quality Inventory

Maintenance Maintenance Maintenance Maintenance Product Production Production Production Quality  Qualitytest Qualitytest Qualitytest Inventory Inventory Inventory Inventory
definition capability request response definition capability schedule performance definition capability request response definition capability request response
* EEENER 'S
Detailed ‘\ Detailed . f A Detailed
" * " . Detailed quality .
maintenance ‘ production test schedulin inventory
scheduling ‘ scheduling .. 9 scheduling
Maintenance ' R ‘ Production Ereehitam . Quality test ‘> Quality test Inventory Teteny “
resource 3 resource A 2\ 2 resource 4 ‘ resource 5
‘ . tracking ‘ tracking ‘ . tracking \ tracking g
. management ‘ . ‘ management . management ‘ ‘ ‘ management
L N N ‘ Maintenance .‘ Maintenance Prodt ction :rr?:ru"c‘ggze ’ “ Qualily test 0/ ( Quality test Inventory . l’ Inventory
‘ dispat ching analysis dispatching P " ‘ dispatching ‘ ELREIVEH dispat ching ” analysis
ELEVEH
Maint: Producti lity test . Invent: "'
EIDIEENENES Maintenance P Production Quality tes Quality test LR * Inventory data
definition data collection definition data collection definition data collection | definition * collection
management management management management
spn”
Maintenance Production Quality test Inventory
execution execution execution execution
management management management management
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Level 2

ISA 95 is international standard owned by International Society of Automation
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ISO 22400 KPI FRAMEWORK

1 Efficiency

2 Production
Performance

3 Quality

4 Inventory

5 Asset
Performance
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Worker Efficiency
(Actual Personal Work
Time / Actual Personal

Attendance Time)

Overtime Ratio
(Over Time / Actual
Personal work Time)

Production Process
Rate
(Value Operating Time
/ Actual Personal
Attendance Time)

Allocation Efficiency
(Loading Time /
Reference Time)

OEE
(Availability Efficiency
x Performance
Efficiency x Quality
Efficiency)

Availability Efficiency
(Operating Time /
Loading Time)

Performance
Efficiency
(Net Operating Time /
Operating Time)

Quality Efficiency
(Value Operating Time
/ Net Operating Time)

Production Schedule

Sy Tms Attainment Corllhne i Cusotmer resolution
Throughput Rate Performance X ith (Quantity Delivered On Capability Index for ord i " Fici
(Produced Quantity / (Actual Cycle Time / (Qua_ntlty wit Time / Produced Process, Quality, Cost Taer i Dalvary T”?“e = iciency per
Lol e, Planned Cycle Time) production schedule Quantity) USL'-LSL/6 Sb per produced Quantity complaint for
9 y met / Produced Y produced Quantity
Quantity)
. . . . . . Part / Process
First pass Quality Quality Ratio Rework Ratio Scrap Ratio Non-Conformance

Deviation

Material Variance

Customer Compliant

(Good Quantity w/o (Good Part Quantity / (Rework Part Quantity (Scrap Part Quantity / Event Rate ' .
Rework / Produced Produced Part / Produced Part Produced Part (# of Non- (FDeViated Pafts/ (EE] Materla.l Use / atelpenmonth; per
. X X X Process Quantity / Expected Material Use) produced Quantity
Quantity) Quantity) Quantity) Quantity) Conformance Event / # duced
of Unit) Produce i Part
Quantity

Cash to Cash Cycle

Time

(Inventory Sales Date - Dy eptopvipey

. Week
inventory Purchase

Date)

Corrective

Mean Operation Time
to Failure
(Operating Time
between Failure /
Failure Event)

Mean Time to Failure
(Time to Failure /
Failure Event)

Mean Time to Repair
(Time to Repair /
Failure Event)

Maintenance Ratio
(Corrective
Maintenance Time /
Preventive
Maintenance Time)

Manufacturing Cost
per produced Quantity
(Part, Labor, Scrap,
Quality, Rework,
Energy, maintenance,
others)

Customer Warranty
Claim Cost per
produced quantity
(Part, Labor)

ISO 22400 is international standard owned by International Organization for Standardization
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A BEST-OF-BREED ARCHITECTURE, FOR REAL-TIME DATA
PROCESSING, STRONG ANALYTICAL CAPABILITIES & EVENT-DRIVEN
OPERATIONS

DIGITAL
TWIN

A virtual
representation of
the plant spanning
across its lifecycle,

is updated from
real-time data, and
uses simulation,
machine learning
and reasoning to
help decision-
making
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3 PLM

Convergence between
Physical Plant & Virtual
Plant for virtual
commissioning,
complex modeling,
supervision, PPR
variability
management, agile
production scheduling

SEMANTIC LAYER

EDGE AUTOMATION

SHOPFLOOR DATA COLLECTION

((T))

Edge Device PLC

IT-OT ARCHITECTURE BACKBONE

ERP ¢ ™ (@) _BUSINESS SERVICES

Business app dedicated to the final users

ERP manages enterprise processes, supply chain processes
and manufacturing processes

DATA PLATFORM

Data platform standardizes data (assets and
processes data) and leverages analytics/Al

MANUFACTURING OPERATIONS

3 MANAGEMENT potential for data drive use cases
——
MOM platform manages manufacturing processes : Operations — Quality .|_.|_’ = —
— Maintenance — Logistics ® e o o ===z

Data transformation Data storage

Data ingestion

Will provide a single enterprise data model to be used by all systems and will ensure that all this information
is aggregated and accessible using a single unified terminology

Real-time analytics-based operations are at the edge of the equipment (smart cameras, auto-adaptive
process...) to leverage close loop functions

MOBILITY LAYER

A connectivity layer to manage
all OT communication flows

A mobility layer to manage all wireless
Flows (LPWAN, 4G/5G, WIFI ...)

= ] - A
ID Reader Camera Tool

& &r ]
Sensor Robot IPC Server

Data- & event-driven | Cost-efficient | Modular | Scalable | Secure | Interoperable
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CHALLENGES

"
SV
EMPLOYEE ADOPTION

= Acceptance of change in responsibilities

= Training & Mentoring

=

INFRASTRUCTURE &

COST / ROI
INTEGRATION

= |nfrastructure capabilities = Measurement and calculation approach
= Infrastructure maintenance capabilities =  Expectation of early cost recovery

= |egacy systems

TOP-DOWN APPROACH, MANAGEMENT COMMITMENT, SOFTWARE AS A SERVICES, PAY AS YOU GO
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MODEL
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CASE STUDIES

DISCRETE INDUSTRIES

+lead time

+machine utilization

Capabilities

g = Real time monitoring
l [ d I ‘I s I al = Shop Floor connectivity
= Scheduling
= Work order execution
= Quality Data collection

= Material Replenishment &
Tracking

= Exception handling
= Downtime/ OEE Analysis

LIFE SCIENCE &
+50 sites worldwide

25 Processes covered

SIMPLIFICATION STAMDARDIZATION BLOCK EDITING DEPLOYMENT
Change Mznagement: Block Factory and core model.

+5000 users

Automation, dats science

Project Management and Governance

definition

1 Z 2 W F i
" Data eriticality Key principles. Target BR design
Process Mapping e validakion “Ervibidation Architecture

3'5 years Payback

Real case results on ® 15000 data records analysis (sterile vaccine manufacturing)

Solutions preparation

2 years Deployment
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DISCRETE INDUSTRIES

Vlead time

+machine utilization

Capabilities

» Real time monitoring

» Shop Floor connectivity
» Scheduling

= Work order execution

* Quality Data collection

» Material Replenishment &
Tracking

» Exception handling
» Downtime/ OEE Analysis
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LIFE SCIENCE

Reach Operational Benefits

\ 3
deviations and WIP invento review time “Audit Ready”
right first time Y investigation time y

Tableting
SIMPLIFICATION STANDARDIZATION BLOCK EDITING DEPLOYMENT I) F}illing RABS
: i i i 1‘.1& \H”I[]Q‘mumu

ST wvts | Filling Isolator

Change Management Block Factory and core model P“ .

Automation, data science

Project Management and Governance

1 2 3 4 5 e
e . . unctiona

s e T Data crltlc.allty Key ernc'lples Target .BR d.e5|gn Architecture
Analysis validation & validation definition

Real case results on = 15000 data records analysis (sterile vaccine manufacturing)

Solutions preparation =~ 50 % of
non-critical
data deleted

After workshops
with internal teams
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&

+50 sites worldwide

2 5 Processes covered

+5000 users

3-5 years Payback

2 years Deployment

© Capgemini 2021. All rights reserved | 17




Contact:
Viral Desai -

OOIOI00)

This presentation contains information that may be privileged or confidential and
is the property of the Capgemini Group.
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About Capgemini Engineering

Capgemini Engineering combines, under one brand, a unique set of strengths from across the
Capgemini Group: the world leading engineering and R&D services of Altran - acquired by
Capgemini in 2020 - and Capgemini's digital manufacturing expertise. With broad industry
knowledge and cutting-edge technologies in digital and software, Capgemini Engineering
supports the convergence of the physical and digital worlds. Combined with the capabilities of
the rest of the Group, it helps clients to accelerate their journey towards Intelligent Industry.
Capgemini Engineering has more than 52,000 engineer and scientist team members in over 30
countries across sectors including aeronautics, automotive, railways, communications, energy,
life sciences, semiconductors, software & internet, space & defence, and consumer products.

Capgemini Engineering is an integral part of the Capgemini Group, a global leader in partnering
with companies to transform and manage their business by harnessing the power of technology.
The Group is guided every day by its purpose of unleashing human energy through technology
for an inclusive and sustainable future. It is a responsible and diverse organization of 270,000
team members in nearly 50 countries. With its strong 50-year heritage and deep industry
expertise, Capgemini is trusted by its clients to address the entire breadth of their business
needs, from strategy and design to operations, fueled by the fast evolving and innovative world
of cloud, data, Al, connectivity, software, digital engineering and platforms. The Group reported
in 2020 global revenues of €16 billion.

Get the Future You Want |




