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Story of our lives ....

Annual Product Release eBR
Too much paper
in shopfloor
O
0 ow can | make my plant
o 0 a Best In Class
O
Industrial loT
Don’t know where o ©
e customer order is.:: Can_ Mt A"ML. L2l
Quality & Compliance

Digital Downtime
Factory 9 O

Are all operators trained
for their jobs?

an | reduce batch/lot
releasee time

Process
automation

IT-OT
Convergence

Cycle time
Throughput yield

Can | use cloud
for manufacturing?
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Industry Trends




Digital Mfg. Trends : Technology View

Supply chain planning

Supply chain planning

Logisti_cs Customer
execution experience

Business

Corporate level network

CRM

Maintenance

--------- 5 execution ® Distributed

Gateway

) . . ® Conne V
Sensors | Devices | Machines | Equipment systems Sensors | Devices | Machines | Equipment
everywhere
From traditional ISA-95 stack ... ‘ ... to a modern digital production platform

Based on these trends, what is needed is an Industry standards

driven model which drives business value from the sensor to the
board room along with a modular technology roadmap.

Foundational Shopfloor
Systems refresh for large
manufacturing clients

SCADA, MES, and ERP
systems are converging.

Systems of Quality, Asset
Management and
Logistics are getting
integrated.

Sustainability and
Predictive capabilities
using Data and Physics
models are converging.

Shopfloor applications and
data are moving to the
cloud.
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Manufacturing with Digital Twin / Digital Thread and IT-OT Convergence

ENGINEERING
@}, » Program performance (Cost, Quality, schedule)

MANUFACTURING

* Predictive maintenance

* Inventory and logistics

« Asset Management

* Supply chain optimization

» Improve operational efficiency

+ Product performance (Safety, Reliability)
» Better Products to suit Customer Usage Patterns

PROCESS TWIN
(Production)

- SSUS MGM

TN PRODUCT TWIN servce
s i R sy
<SS - ANUFA ISSUE MGMT_~
o PRODUCT TWIN M MAINTENANCE
1 °, (As Designed) RECORD

REQ.MENTS

VERIFICATION .
PRODUCT TWIN
& VALIDATION (As Maintained)

@Eoﬁéj o .

. ASSET TWIN
Connected Gateway =~ = - (As Operational) SUPPLY CHAIN TWIN
E 5 -
°

G —

F;RODUCT TWIN
SERVICES & AFTER MKT

- = & [} .
EXPERIENCE (As Experienced) o EXP CE .
+ Performance Monitoring gredcllit'lvell\l{la;ntenance
» Contextual Services ondition History
« Warranty Optimization

* Newer Business Model (Product as a Service) > Eeties o Log s

; = Ar s vl ® @ ¢ ¢ D|GITAL THREAD




Reference Architecture for Digital Manufacturing

Performance
Management

Enterprise Dashboard and Reports Business Analytics and Intelligence | C7. Corporate Business Intelligence Platform

C1. Enterprise Systems ( ERP / PLM)

Transaction
Processing
Systems

Product Design Production Maintenance Warehouse FUSEUEIE &
Supply Chain

C4. Integration and Model Based Control Layer

Real-time Data ; Edge HMI/
Physical . ! : :
Assets C8. Plant Equipment Pumps / Motors Assembly Lines Material Handling
“ HCLTech

Process Simulations

= C2. MES /| MOM Systems

° e BOM/m BOM

= c

= 9

7)) =] Process Sheets
Management = o  Factory Layout Planning

t = & Optimization
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Transformation thru’ Business Value

Overall Equipment Improve Product Improve Operations

Effectiveness Quality Efficiency

- Improvement in OEE - Improved First pass . Improve operational
by better yield, reduced rework efficiency thru
maintenance and thru better reduction in variable
lower downtime compliance costs.

o7  8-12% o~ 10-15% & 20-25%

Improved Reduction of Variable costs
Utilization Defects reduction

Reduction in Material
Inventory holding cost

- Improved planning
and space utilization
on shop floor..

o 15-20%

Reduction in
WIP Inventory

costs

9 Copyright © 2023 HCL Technologies | Confidential



Developing a Roadmap with Business Value
Focus




HCLTech Consulting Methodology for Smart Manufacturing

Smart Manufacturing Industry Standards

Pre-Survey and Site Visits & Data Analysis Recommendations Blueprint &
Data Collection Workshops and Planning Roadmap
Gather informatipn on Software capabilities @ Fit-gap analysis report @Develop a short and
Pre-Survey checklists processes, applications, VS Industry Best * Alignment with. the long term roadmap for
technology & Practice reference architecture Smart Manufacturing
challenges and best practices Roll Out.

EEER— 00o @
M 8 & & e n L 808 <

Global standards

ASSOCIATION FOR
EE SUPPLY CHAIN N\
S HARAOEMENE ISAY International Society of Automation Y INTERNATIONAL
Built Upon APICS Global Standards - FOUNDATION Where Manufact

HCLTech



Methodology for Business
Value Modelling

Assessments are reviewed by
Domain SME & Application
SMEs

HCL
Domain

Use Cases

Overall rating

~<d HCL's understanding of a Client's MES use cases. As a next step we would Ik
S ME I nputs in detail and analyze the customization done in detail to arrive at a refined rating.

HCL

Application
SME Inputs

Weightage

LIES Core Functionality
Order 15%
Production Execution 25%
Station-wise display of Work Instructions (2D/3D) for Operator
Ability to display and confirm check-list for Operator at each station/workcenter
Station-wise BOM - Display list of parts to be consumed at each workstation
Station-wise tracking of order status
Station-wise display of next job in Queue
Prod uct \erial No generation based on Work Order
vides reverse logistics functionalities that handle RMA reception, hold and disposition for a unit in repair.
Capability & Labour Tracking 10%
ty 15%
Knowledge alogy 1%
ufacturing Process Intelligence 10%
D B * Control 5%
Deployment 5%
“unctionality 35% | 100%
‘ategration 30%
40%
30%
15% "100%
50%

12 Copyright © 2023 HCL Technologies | Confidential

25%
10%
15%
15%
10%
10%
15%

5 Pt. Wel
verage

%
Q [ Total Score

Customization

10.65

9.06
10.2
9.6
7.2
6.975

Product
Vendor
Inputs

10
14.4
9.66

8.2
ir

10.865
7 7
4 Low 12 4 Low
4 Low 12 4 Low
5 Low 15 5 Low
4 Low 12 4 Low
3 Low 9 3 Low
2 Low 6 2 Low
2 Low 12 4 Low

10.35

11.25

9.5

-
N
NoWw A s

Reports from
Independent
Research
Cos

hted
odel

ROl and Break-even
( Simple Payba
. ;5;712 moq!hs

/

/ Cash Paybz@;
~ :32months

TO+12 TO+24 TO+36

TotalCumulative Costs Yearly Benefits




Benchmarking processes
of plants under
assessment

MESA

INTERNATIONAL
Where Manufacturing Meets IT

IS) International Society of Automation
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|[dentity
Process

|[dentity
System
Gaps

Process Managament

Quality Managsmant

Product Tracking & Ganealogy
Parformance Analysis
Dacumsnt Control

Data Collection & Acquisiticn
Maimenance Management
Imventory Managemsnt

Manufacturing Operations

Demand Visibiity and Integration
Visitility to Component Imentory

Supplier Performance

Data Ansytics & KPI Dashboards
Supply Planning and Detaled Schedulng
Visidity to Supglier Imventory

Finishad Goods Imentory wsitiity

Supply Chain
§

R | CMX-E__|

2
—— N 4
5 5 3 3
6 4
7 5 5 5
8 6 5 5
8 7 8 6
8 6 4 4
8 6 4 3
7 7 6 6
e 5 [ | B
7 4 3 3
[ [ . 5 5
6 4 3 3
- I 5 4 4
- 7 [
8 5 [
7 3 [
6 4 3 3
7 S 3 3
6 4 3 3
6 6 4 4




Smart Factory Vision with
Intervention Use Cases

Use Cases Business
identified Benefits

Modelling

1 4
2 "_ Supply Chain | :‘ - Plant Performance Monitoring

. ~  Monitoring Solution 3.0:p , i ~ & Analytics Solution
>@™-. Quality Data
Improve Collaboration "9 Management Real Time Dashboards &
with Suppliers - 2?4 Reporting capabilities are
— Quality data acquisition & required
manufacturing genealogy

Enhance Operator
Experience

! »
€™~ Production Operator
~ Dashboard Selution

‘ .
— =
. -
-

B

e = Improve ability to track
:@'_ 3D Work Instructions location of Raw Material &
= ~ Execute manufacturing Semi-finished components on

operations using electronic shop floor

- vy
™. Factory Track & Trace
e ~  Solution

A

’ -
€. eTraveler solution on
' MPM

’
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Solution Blueprinting
and Adoption
Roadmap

Count of...

MESA Functions - OOTB vs. Custom

Inventory Management - )

Product Tracking and Genealogy [t ———— 4

Maintenance Management

Data Collection & Acquisition 7

Order Dispatching |y 5

Resource Allocation & Status 8

Performance Analysis T 5

Quality Management

Operations Scheduling [ 9

Document Control

MESA Function ~

Process Management

15 Copyright © 2023 HCL Technologies | Confidential

Functional
roadmap
based on

Industry
Standards

Implementation
roadmap based
on Business
Value

J

A
i Agile Enterprise (Industrie 4.0)
@ —
b p
g Predictive Analytics
v ! Integrated Value Chain Networks
€ \ — N
Centralized Cost Estimation Process Standardization
@ Global Demand Management Plant & Enterprise Dashboards
b= L Digital Twin J | Supplier Relationship Mgmt. )
& : B h : Strategic
@ Higher predxctability
Shop-floor Digitalization H
(/ ‘\. :
Operator dashboard
Digital Shop Packet
_ Material Tracking Spendtoal
8 Machine Integration Manufacturing
© \_Abnormality Management /
wl - -
= Singapore :
T




Sample Benefits and Use Cases

Target KPI

-
Floor Operations
=
.
-

f Increase Asset Utilization

‘t Increase Throughput

Improve Supply Chain Responsiveness

Optimize Inventory

Increase On Time Delivery Rate

Improve Plant Availability &
Performance

Reduce Cost of Rework & Compliance

Improve Efficiency of Operations

Improve Material Traceability

Business Impact

Client Sample

Increase Capital Efficiency

Increase Revenue

Reduce Cost of Operations

Reduce Inventory

Improve Product Quality

Productivity f 15%
"Revenue I3 Mn
“oee | ~-25%
Adnerence B~ 10%
Cycle Time ‘ 25%
Defect Rate ‘ 20%

HCLTech



Examples from around the world




Example of a Medical Technology leader embarking 14.0
digital maturity journey

About Customer Summary

. PIENess6:—6 p Headquarters UK Q HCLTech works - Client embarked a journey of improving operational efficiency, with 14.0 digital maturity
£ 100 + countries gi, for Operation + Client choose HCLTech as consulting partner to assess the current digital maturity,

Y Bn $ Repair,

A regeneration and 30 + Mfg. sites in Technology and Industrial engineering assessment and create strategy and road map
replacement of US, Europe and Innovation 12 week assignment with SME led session at chosen site leading to clear roadmap, digital
tissues Asia Division maturity improvement in the next 18-24 months

Comprensive muliti dimensional assessment with 117, non-linear progress model

Identify

Data Collection & - Solution
. Map Current State Opportunities for : Roadmap
Plannin Recommendations
9 Improvement
Opportunity for Improvement Multi Dimensional Assessment Model Digital Maturity Assessment
e AS - |s Maturity To-BePh-l  e=mm==To-Be Ph-2
13
n
High
i _ e % \ — Smart Factory
Mu:;g::m A,,TV ::: 'MES & Quality Ops % 3
3 (Machnel - ::Jﬂz [ g o 2 Maintancne Production
E — - ' Abased Z '§ = é : @@(’ Managmeent Management
{1 — e rois &3 5 & PR
5 Y At ot \ g 2 & 2
g nspection S o Cloed < £ Qp\ @ 0}‘
e Quality s ‘bQ (({b 6‘0
= . © @ & Materal Quiality
Aot e i /@o Management Management

Low

Timeline .
Low imeline High
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Customer example of building a roadmap for Ind4.0

‘Factory of the Future’ MES
for Leading Hi-Tech company

Business Challenge
- Global implementation of MES as part of ‘Factory of the Future’

HCLTech Approach

- 360-deg view on DHR Process and plan for eDHR
- Phase wise release using Agile SCRUM Methodology.

- Replace multiple shop floor applications with CM based integrated
solution.

19

Business Benefits

- Implementation ongoing for multiple

sites across US and Europe

- 20,000 products produced per day for

Europe site

j— \0"(;{",)" ; e
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Success Stories: People and Trainings Value Delivered

Smal‘t faCtOry initiative fOr - Setup Delivery and Technology Co-
m m Innovation Center & Continuous value
man UfaCtu rer Of Ind UStrlaI tOOIS, generation through HCLTeCh Value
household h/w & security Creatigl Sl
« Setup a Knowledge academy for
prOd u CtS customer
Business Challenge
Transforming a complex heterogeneous Shopfloor IT application landscape along < shonioor-
with attracting and retaining talent with emerging technology skillset across _O04n | 4STR
multiple stakeholders. 2040%  15.69%
HCLTech Approach
+ Implemented Next-gen Integrated operations (Application and Infrastructure | -
layers) aligned into a single cohesive operating model h

+ Intensive training of 280+ resources in 17 countries ensuring seamless and
disruption free transition

+ Leveraged an innovation CoE to drive Manufacturing transformation

20



Learnings from our experience




FIVE key reasons of success

05 Human Factors - Team
Composition & Readiness

Feeder Projects and
Adjacent Dependencies

Partner with ‘Skin-in-the-game’
approach.

Experience in implementation of shop floor
systems

Domain Expertise is Essential
along with focus on business KPlIs

22



Quiz ... in a lighter vein

Thin Slab Tunnel Roughing | Intermediate Fmishing mill , cooling | High Speed Down
Caster Fumace mall cooling system system strp shear coder

O

-

Pyrometers installed here continued to give wrong
readings due to high amount of vapor / steam.

What can be a solution:

A. Put Multiple Pyrometers

B. Probably a Software Bug

C. Use AlI/ML to auto correct readings

D. Think Out of the Box. )
Answer : Install this.. ©
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hcltech.com
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