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Omnex provides training, consulting and software solutions to the
international market with offices in the USA, Canada, Mexico, China (PRC),
Germany, India, the Middle East, and SE Asia. Omnex offers over 400
standard and customized training courses in business, quality,
environmental, food safety, laboratory and health & safety management
systems worldwide.

Email: info@omnex.com
Web: www.omnex.com
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A BRIEF INTRODUCTION TO OMNEX
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Omnex Introduction

* International consulting, training and software development
organization founded in 1985.

e Specialties:
— Integrated management system solutions.
— Elevating the performance of client organizations.

— Consulting and training services in:
* Quality Management Systems, e.g., ISO 9001, IATF 16949, AS9100, QOS
* Environmental Management Systems, e.g., ISO 14001
e Health and Safety Management Systems, e.g., ISO 45001

* Leader in Lean, Six Sigma and other breakthrough systems and
performance enhancement.

— Provider of Lean Six Sigma services to Automotive Industry via AIAG
alliance.
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About Omnex

Headquartered in Ann Arbor, Michigan with offices in major global markets.

In 1995-97 provided global roll out supplier training and development for
Ford Motor Company.

Trained more than 100,000 individuals in over 30 countries.
Workforce of over 700 professionals, speaking over a dozen languages.

Former Delegation Leader of the International Automotive Task Force (IATF)
responsible for ISO/TS 16949.

Served on committees that wrote QOS, ISO 9001, QS-9000,
ISO/TS 16949 and its Semiconductor Supplement, and ISO IWA 1
(1SO 9000 for healthcare).

Former member of AIAG manual writing committees for FMEA, SPC, MSA,
Sub-tier Supplier Development, Error Proofing, and Effective Problem Solving
(EPS).
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Omnex Worldwide Offices

o Omnex Global Head Quarters (Michigan, USA)
West Coast Operations (San Jose, CA)

o Middle East (Dubai, Saudi Arabia, Bahrain)

o Asia Pacific HQ (Chennai, Pune, Delhi, Bangalore) o Thailand (Bangkok)
o China (Shanghai, Guangzhou, Wuhan, Chengdu) Mexico (Monterrey)
o Canada (Mississauga) o Singapore

o Europe (Berlin, Germany) o Malaysia (Kuala Lumpur)



Rules of the Classroom

v’ Start and end on time

v’ Return from breaks and lunch on time

v All questions welcome

v" Your input is valuable and is encouraged

v Don’t interrupt others

v' One meeting at a time

v’ Listen — and respect others’ ideas

v" No “buts” — keep an open mind

v" Phones in Do Not Disturb (silent) mode
- v' No e-mails, textin eeting during class

or answer a text please
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Icebreaker E

e |nstructor Information:
— Name
— Background

e Student Introductions:

— Name
— Position / Responsibilities e

— What is your involvement in the
Quality Management System and the auditing process?

— What do you expect to take away from this class?
— Please share something unique and/or interesting about yourself.
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Traceability

Traceability is the ability to trace all processes from procurement

of Raw Materials to Production, Consumption and Disposal to
clarify "when and where the product was produced by whom."

Due to improving product quality and the rise in safety
awareness in recent years, traceability has been increasing in
importance and spreading into a wide range of fields, such as
automotive, electronics, food and pharmaceutical.

You may ask
Is it worth putting a traceability on each of the 10 - 20,000
parts or components that make up in an automobile

Answer is Yes
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Traceability in Automotive industry

Traceability for the automotive industry is a process that documents the genealogy of
the parts and sub-assemblies associated with a specific vehicle or range of vehicles.
The type of information tracked will vary, but some of the more commonly collected
information include —

* Source Manufacturer * Manufacturing or assembly facility
* Place of origin * Production time and date

* Lot number * Part number / Serial number

* Model number * Documents

* Components used in assembly * Expiration date, etc.

All of this data can be accumulated and combined into a traceable code (barcode) and
marked on the part. Barcode readers then decode the data through out the part’s
lifecycle and reliably transfer the information into an Enterprise Resource Planning
(ERP) software system ensuring full traceability for each part of a finished vehicle.
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While Setting Objective

 The objective of Traceability Standard is to assist organizations and industries in
the design and implementation of traceability systems of standards.

 The objective must be intended to help organizations and industries to achieve
global supply chain traceability

* Enabling lifetime imperishable communication across supply chains by providing
consistent ways to identify traceability to parts or system

* At a strategic level, the standard shall aims to provide key insights and knowledge
for organizations or industries that are developing long-term traceability goals.

* Providing a methodology for organizations while designing requirements of
traceability systems

e Serving as the foundational stone
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While Setting Scope

The scope of the traceability system of a part will depend on the role of the
organization and the traceability questions that need to be addressed.

Some elements that define the scope of a traceability system are:

How many tiers up and down your supply chains will you need to share data?

Will you need to interact with only direct supply chain partners, or will your system

require a broader scope?

Will you track main ingredients only, or also packaging and indirect materials?

Will your system need to integrate data sharing with final consumers / end customers?
Will your system need to integrate data coming from supply chains

Which process steps need to be captured?

What is the most cost effective way to capture the data?
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Why is “Traceability” Important

Minimizing Customer complaints, warranty, rejects and recalls

 How much it could cost to find the problem, fix it, and then find and fix all of
the affected parts.

e |f the part makes it further downstream to the assembly plant, it could cost
exponentially more to fix, as well as damage the supplier’s quality rating with
the automaker.

e Should the problem reach consumers while the automobile is in service, the
total recall costs can be XX times that.

* With a solid traceability program in place, these costs remain at the
minimums with the least disruption
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Why is “Traceability” Important

* Monitoring process control, CC & SC characteristics

* Real-time tracking systems can help reduce lead times and optimize the
supply chain by providing information about work movements from zone to
zone. These tracking systems are based on work in process (WIP)
identification and associates the data with other management and control
systems.

e |If, or when you find a bottleneck or problem, you will know
 what- itisas well as

 Where - it is within the process
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Why is “Traceability” Important

 Implemented error proofing methods

e Traceability poka-yoke (an error proofing mechanism used in a lean
manufacturing process) improves quality by ensuring that the appropriate
processes are performed in the correct sequence on the right parts. In
addition to eliminating manual part number data entry errors

 Code reading can also assist in data logging for safety, liability, and warranty
issues, and satisfy regulatory requirements for permanently identifying high-
value parts that are subject to theft or counterfeiting.
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Ice Breaker

 What do you check on the product when you go to a super market and bring
it to your house?

* One thing we all know is Price and Discount. Based on the daily / weekly
requirement what are the other check and activity you do?
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Ice Breaker

When we go to Store shelf?

When we go to Billing counter?

When we store in our house?
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Requirements in IATF requirement 16949 - traceability

8.3.3.1 Product
Design Input

4.4.1.2 Product
safety

8.5.6.1.1
Temporary change
of process controls

8.5.2 Identification
and traceability

Internal

Traceability
Analysis
process

8.6 Release of
products and
Services

8.7.1.4 Control of
reworked product

8.7.1.5 Control of
repaired product




Chapter 2




L EEEEE—————— s

Traceability — System Application

 We all know manufacturing is becoming increasingly more efficient,
customized, modular, and automated, but we and the manufacturers are
slow in adopting the technology as it needs new investments.

* As industrial technology requires increasing auditability and digitization, the
manufacturing industry will need to continue to embrace new technology.

* Even though there are different system and technologies in a manufacturing
process, one of the answer to this is ‘Traceability’, lets go one by one to see
how traceability is applied
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Traceability — System Application

Application where traceability can be applied
— Product R&D
— Supplier Management & Sourcing
— Operations Monitoring & Data
— People Management
— Maintenance Data
— Quality Assurance (QA)
— Warehousing
— Transport

“If you always do what you always did, you'll always get what you always

got.”
Henry Ford
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Traceability — System Application

Product R&D

* The product development process has become a matter of managing

complexity of the product development process.

* Traceability like the life of a product and its requirement is one key tool to

manage the complexity challenge.

 When traceability is carried out correctly, teams can accurately assess
— The impact of changes.
— Track the full history of product development.
— Keep everyone in sync in project and

— Consistently improve the quality of the products being developed.

OMNEX
&

WWW.OMNEX.COM Copyright 2021 Omnex, Inc. All Rights Reserved. 25



Traceability — System Application

Supplier Management & Sourcing

* Once a product design is finalized, the next step is planning how it will be
made

* Asthere is continuous demand for flexibility, speed and seamless integration
across multiple system a robust supplier management solution is a need for
converging day-to-day requirements in the automotive industry.

* A Typical traceability involves all the activities followed by your company like
— Suppliers and manufacturing location
— Basic materials used
— Performance on Development, Quality & Delivery against order
— Real-time inventory

— Packing and Transportation etc.
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Traceability — System Application

Operations Monitoring & Machine Data

* Traceability in manufacturing ensures processes and product quality standards

are met and give real-time information about production and equipment.
* Tracking production information back to the exact date, time, supplier
components, operator and machines used will help organization
— Increase customer satisfaction and safety
— Improve product and process accuracy
— Increase operational productivity
— Reduce warranty claim costs and generate revenues

— Protect your brand and bottom line
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Traceability — System Application

People Management

What manufacturing looks like has changed drastically in a short time, people
on the plant floor also need to be much more skilled than they were in the

past

* Tracking the efficiency and safety of manpower and availability of the workers
will boost the operation productivity and skills of industrial worker &

drastically reduce the physical toll of repetitive work

* Tracking also helps in predictive to intervene before risk of injury or incident

where manpower is still needed for some hazardous and dangerous tasks
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Traceability — System Application

Maintenance Data

 Customers expect manufacturers to provide excellent quality, reliable delivery
and competitive pricing. This demands that the manufacturer's machines and

processes are highly reliable.

* |In order to possess highly reliable machines to make sure smooth
manufacturing process, tracking organizations Maintenance will help enable

the machine and tool to maximize the effectiveness of equipment

e By tracking maintaining the organization can optimize relationship between
people and their machines with added advantage of reducing time delays,

added costs, and waste
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Traceability — System Application

Quality Assurance (QA)

* In mass production, checking whether every product is meeting specification
is a very tiresome job and tracing / tracking any error in the product once it

has left the station or plant is limited to human weakness

* Traceability in quality helps organization in tracing / tracking product, process

as well as calibration of equipment's and instruments
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Traceability — System Application

Warehousing

* As computer based ERP along with IIOT planning, fewer people and display
boards will be needed in sorting, standardizing, and arranging the material in
wear house

* A computer based system will

— Count the number of boxes in a pallet
— Count the quality in each boxes

— ldentify the packing condition etc.
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Traceability — System Application

Transport

* |In general, there is poor awareness about where items are in real time
throughout the supply chain, once the product is packaged and palletized,
getting it delivered to customer in an efficiently way is a daunting task

e With addition of lIOT and fleet telematics, organisation can track

— The real time movement of the products
— Route information used by the transporter

— Pick up and deliver date and timings etc.
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Traceability Type

o

i

Internal
traceability

External
traceability

Forward
traceability

Backward
traceability
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Traceability Flow

Raw Manufacturer
material F

End User

Internal Internal Internal Internal Internal
Traceability Traceability Traceability Traceability Traceability

External
Traceability
External
Traceability
External
Traceability

External
Traceability

Tracing (Backward traceability)

Backward Chain traceability Forward

Tracking (Forward traceability)

—
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Looking at the present scenario

B Individual showed signs of infection
Contacts

WORK NEIGHBOR Tests / e
WIFE

positive

DAUGHTER
Tes@g
Weak trac@Ability powNe. ¥

3

»
-

ndividual FRIEND —
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Weak Traceability

Similar

Case/Situation: | Mo Part 5/Nto VIN Traceability; Insufficient FIFO of T3-T1 Components |

llustratian of Situation:

| T3 )l T2 * T1 OEM
Lot 1 Sub-Comp 1 Part Assy 1 o
Lot 2 Sub-Corng 2 Part fgsy 2
Lot 3 Sub-Comp 3 Part Assy 3
Lat 4 Sub-Cormg 4
Lot 5 Sub-Comp 5
Lot &
Suspect Suspect Suspect Suspect
Lot 8
Lot § Sub-Comp 5
Lot 10 Sulp-Comp 10
Lot 11 Salb-Comp 11 Part Asgy 11
Lot 12 Sub-Comp 12 Part Assy 12
Lot ..M Sub-Comp ..M Fart Assy ..M N,
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Internal Traceability

(

| Upstream .l 5 Manufacturer Upstream \
supplier A -—-—Q .. no ,. supplier C
(= S—— [ =
Upstream ’ Upstream |
supplier B . su%plier D
= [ |
Product
“ Measurement “

Which raw material has been
used to produce which product?

Record of
Acceptance manufacturer’s Shipment
record internal record
processes

Internal Traceability




External Traceability
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What is Product Traceability

It used to be that auto manufacturers’ success was based on their ability to
DEVELOP efficient and profitably design, produce, sell and ship products.

But in a fast-changing world, with more complex engineering and the outsourcing of
sub-components, manufacturers now have to consider the quality and safety of
their products as well.

The automotive industry has been the most impacted by product recalls in recent
years with insurance claims over USS10 million per recall event. The impact of
recalls can be far-reaching, causing not only financial but reputational damage.

With stringent inventory and regulations, automotive manufacturers need to have
business systems in place that can trace back and forward, and detail of any
modifications done to a product through its lifecycle. A solution should enable
traceability of:

* Suppliers and their products that you use

* Items and processes used in your production process

* Products shipped to customers
OMNEX
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What is Product Traceability

Traceability refers to the capability for tracking products along the distribution
chain on a batch/lot number or series number basis capturing below details but
not limited to -

Raw material and sub part lot number used for each part

4M used for each part

Change management start date and part ID number

Supplier connected to the RM or sub part or assembly etc.
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e
What is Product Traceability

Why is it Important? — to give quick response when

* recall product(s) deemed as unsafe/adulterated
* Allow OEM to track product(s) back to the source
* Allows suppliers to track products during containment and analysis

* To identify the methods of disposal of product at the End Of Life
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Production Traceability

With a traceability system in place, manufacturers can not only verify the
location, history and application of items moving through their production
process, but information from the system can be used to improve efficiency and
correct processes where needed.

To implement a robust traceability, collaboration is required among different
teams in the organization to identify the materials and items that require
traceability, and decide what information needs to be recorded during the
manufacturing process, such as:

— what raw materials went into the product

— how long, where, and under what conditions items were stored in the
warehouse,

— important documentation such as specifications, changes, certifications and

quality records.
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Production Traceability

e For full visibility and compliance, you need to have traceability from

— Raw materials and parts to shipment, and the reverse.

— Shipment to raw material or parts receipt.

e |f the system is part of an integrated ERP solution, you can test that
traceability works across all the departments and processes of your business.
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Production Traceability

e With the risk of product recalls on the rise, auto manufacturers should
implement a recall management system -

— To gives access to all the critical information needed to track a suspect product
through its lifecycle,

— Supply the information needed to identify, isolate and action activities that occur
within a predetermined recall time, and

— Ensure that regulatory reporting requirements are met.

To prepare for recall events, a recall management system mock recall practice

allow you to generate reports of mock and get ready for actual recalls and
comply with legislative requirements
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Shipment Traceability

Even after a product leaves the factory, you still need to be able to track the
product.

In past, it was done by calling the driver or the security gate.

Now a days special scanning technology, advance shipment notice, shipments via
barcodes and a smartphone camera can do the same work.

If you have a tracking solution that supports mobile devices it’s much simpler
and cheaper to track products anywhere in transit.

Your organization cannot manage customer shipment delays these days by
phone calls.
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Shipment Traceability

An effective customer shipment delivery system not only supports the capturing,
management and resolution of complaints, but also simplifies the process of
reviewing and escalating service issues. The information can also help with
quality control and enable you to improve the supply and manufacturing
process.

With greater traceability in both the product lifecycle and supply chain, auto
manufacturers can mitigate the impact of product.

Using an ERP system that includes full traceability and product shipment
management, can give you a greater chance of avoiding customer dis-
satisfaction and processes to ensure the chance of such events re-occurring is
reduced or eliminated.
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Shipment Traceability

® AWB/ Consignment Number O Reference Number

B78162725

Summary Results

Shipment Summary # Raise your Query A\ NotifyMe = Mail Me & Print
Tracking No. B78162725 Last Status Date 07" jur21
Reference No. 122336916624 Last Status Qut For Delivery
Booking Date. 06" jul'21

Shipment Details

Origin Bangalore Destination Chennai Destination Pincode 00097
No. of pieces 1 Service Type Lite
Package contents Others2
Shipment Tracking History o
ﬁ Pick Up ﬁ Booked & Dispatch +aﬂ In Transit ‘ At Destination {f{é Out for Delivery Delivered
Date Activity From To
Wed 07" Jur21[14.20 Hrs Out For Delivery 1) Ef;‘;tﬁ;::x;s;rpAKKAM) 43
Wed, 071 Jul'21/13:35 Hrs Received At Facility ﬁ Chennai Apex ‘_'%[:- Pallikkaranai, Chennai
Wed 071" Jul'21]13:31 Hrs Received At Facility ﬁ Chennai Apex ‘_’3\[;- Pallikkaranai Master Franchisee
Wed, 07" Jur21 |13:30 Hrs Received At Facility ﬁ Chennai Apex ‘_-'-3[: Pallikkaranai Master Franchisee
Wed 071 Jul'21|12:35 Hrs Processed & Forwarded From Hub ﬁ Chennai Apex ‘7;{[: Pallikkaranai Master Franchisee
Wed, 071 Jul'21]12:33 Hrs Processed & Forwarded ToHub ﬁ Chennai Apex ‘7;3[: Pallikkaranai Master Franchisee
Wed, 071 Jul'21/12:33 Hrs Processed & Forwarded To Hub ﬁ Chennai Apex ‘_'%[:- Pallikkaranai, Chennai
Wed, 071 Jul'21]11:16 Hrs Received At Hub ﬁ Domlur Branch ‘_’%[; Chennai Hub
Wed 071 Jul'21|11:12 Hrs Received At Hub ﬁ Domlur Branch ‘_-'-3[: Chennai Apex
Wed 07" Jul'21]11:11 Hrs Received At Hub ] Chennai Apex Oy Chennai Apex
Tue, 061 Jul'21|21:32 Hrs Received At Hub ﬁ Domlur Branch ‘?{[: Bangalore Yehalanka Apex
Tue,06™ Jul'21[20:07 Hrs Processed & Forwarded From Facility ﬁ Domlur Branch 9453 Bangalore Yehalanka Apex
Tue, 061 Jul'21|18:39 Hrs Processed & Forwarded ToFacility ﬁ Domlur Branch ‘_’%[; Chennai Apex
Tue, 061 Jul'21|19:37 Hrs Processed & Forwarded To Facility ﬁ Domlur Branch ‘:"3[: Chennai Hub
Tue,06™ Jul'21|18:26 Hrs Booked At Facility (1] Domlur Branch 43 Booked To CHENNAI
Tue 06" Jul'21|15:23 Hrs Softdata Upload 7] First Mile %4 Booking Initiated

.COM .. Copyright 2021 Oomnex, Inc. All Rights Reserved.




—_—_—‘ﬁ
Shipment Traceability

1257 L1105 R

& Location sharing

@ & 2

|

aw

E Liberty 5t
: University
F—y of Michigan

Yy inwersity of Micksgan e
3 Mussum of Art
~ 2inball Few's Q

~

‘ ! a
Fa G g h
e e

Let friends know where you

dre

Sha-e your reaktime location with friends &
3 femiy. They can share with yo 4, toc.

GET STARTED

_m,:d:pﬂ)“.-? La L‘ji’/:ﬂ

Note: the data and case study is only for training purpose
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Supplier Traceability

The trigger for a product quality issue, recall or return is usually an issue within raw
materials to finished goods. Therefore it’s important to have an efficient method to
make sure defective items are identified, quarantined and returned to or repaired by a
supplier.

There must be a full tracking of the item during process till End of Life of the product.

Manufacturers need to have full visibility of product when it comes to manufacturing,
quality, issue of rework or repair activities and be assured that they are being handled
correctly and efficiently. This is not only important for traceability but also to enable
guality control in the procurement and supplier process.

With the availability of online systems organizations can look at automating the
creation of requests to suppliers, scheduling, tracking product and process, controlling
quality etc. via systems it self.
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Supplier Traceability

MNO. OF VEHICLES
! RECALLED

Returns and recalls don’t just impact the product
and supply chains but also brand image and some
times even call for action by legal team
(Government or Regulatory authority)

The advantage of an integrated ERP system helps
you to track & trace all the he original order, so
you have traceability of the product history, other
accounting items, cost variances, goods received
notes, credit notes, and purchase orders.

On the inventory side, you will need to ensure that
returned goods are quarantined as they may have
to be returned to the supplier. You will also need
efficient traceability of stock by tracking serial
numbers, lots and bins across warehouses so you
can isolate any remaining defective stock.

replace laost
motion spring in
= he valve trasn

OMNEX Note: Data and case study.is.only:for training purpose
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Document and Record Traceability

Drawings

Design Documents Technical requirements

Safety requirement SC / CC

Change management

DFMEA,
Verification & Validation | pyp&R
Documents
Homologation
Inspection report of test rigs
Supplier Inspection reports
Incoming Documents Material test certificate,

Lot identification markings

Sub supplier v/s QTY supplied
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Document and Record Traceability

lot size / Quantity produced per day
Process Individual part readings & markings
Documents Bill of material / parts used and their batch number
Line, machine and fixture number used, operator and his shift etc.
Record related to production period
Inspector name and his shift
Final Date & time of inspection for each product
Inspection Test result including dimensions, fit and function during process and at final
Documents inspection area
Process control charts for each individual lot/ batch or product and it markings

OMNEX
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Document and Record Traceability

D Packing and labeling
Documents Invoice and it tracking to lot / batch number
Quantity shipped and on which vehicle with its number
Product e : N :
. Identification on product that have passed all test in process and final inspection
Markings




Case Study

Ford Kuga burning crisis

* In December 2015, one person was burnt to death in his 1.6-litre Eco Boost
Ford Kuga in South Africa. Since then a recorded 51 Kugas have caught alight
across the country, and two more in Swaziland and Botswana.

* One Year after the incident Ford recalled 4,556 1.6-litre Eco Boost Kugas in
South Africa manufactured between December 2012 and February 2014.

* The fire is considered to have occurred by a lack of coolant circulation and
the superheated surfaces which could lead to cracking of the cylinder head,
exhaust manifold, the turbocharger and the catalytic converter resulting in
an oil leak and subsequent fire in the engine compartment

Note: Data and case study is only for training purpose
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Case Study

Toyota reaches $1.2 billion settlement to end probe of accelerator problems

It took the company eight years to recall 7.7 million vehicles after a number

of crashes and deaths.

* It’s therefore clear that the sooner a company reacts to a problem, the less of

a negative impact there will be on customers, the brand and the bottom line.
And, in addition, that if it makes a super effort to address the problem it can
even build brand and customer loyalty like never before.

Note: Data and case study is only for training purpose
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Exercise: Creating Requirements List

The traceability mandate demands efficient, demonstrable traceability one step
forward to your finished product customers and one step backward to your sub
assembly and raw material suppliers. Broadly speaking, this means maintaining
comprehensive and accessible records on your sub assembly, child parts and
raw material including suppliers, all sub assembly , parts and raw materials
received, each step of the manufacturing process, rejects, repairs and rework,
inventory and storage, dispatch and shipping to customers.

OMNEX
&
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Exercise: Creating Requirements List

Based on the above, team need to Brain storm and make a check list on what

are the data which needs to be part of traceability from each department

starting from development till dispatch, some examples are given below —

OMNEX
&

WWW.OMNEX.COM

Ingredient receiving records, unique ID and quantities used in the batch.
Packaging records, unique ID and quantities used in the batch.
Production batch sheet

Rework or over-run added / created

Waste

Finished product Lot ID and quantities

Storage and inventory records

Current location of all quantities produced

Dispatch and shipping records

The test duration

Copyright 2021 Omnex, Inc. All Rights Reserved. 58
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Traceability — Design Requirements

Voice of the Customer(VOC) to Testing Plan to PPAP

Inputs to design the product and its requirements
* Direct discussion and MOM,
VOC *  Market surveys.,. _
*  Customer specific requirements,
* Quality Issues, warranty data, field reports, etc.

Requirement Flow Down

Tool used to identify causes of failure modes, or reduce their rate of

Occurrence
* Identified Potential product failure modes.
DFMEA * Identified Critical Characteristics and/or Significant Characteristics.

* Design actions to reduce severity or improved design
*  Eliminate the causes of product failure modes etc

Prevention Controls and detection controls

Tool is most often used in conjunction with DFMEA

* Performing tests as part of a problem solution or root cause
analysis (RCA)

* Plan and document test information to validate product
performance w.r.t design requirement

* Testing during NPD, recertification for regulatory requirements

for change or improvement if any
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Traceability — Design Requirements

Let us take an example of a Waterproof Watch

Function
requirement
ID

System
Function

System
Requirement

Sub System
Requirement

ID

Sub System
requirement
ID

Component
requirement

Component requirement

A The Al The watch All Swims in cold Al1l1 Water entry from Bezel
watch should water
must be function even
water if the user, Al.1.2 Water entry from Crown &
proof uses for a Pusher
1 d
p_ro onge Al1.1.3 Water entry from Back cover
time
| ! Al2 Bath in hot Al.2.1
water Al.2.2
N A1.2.3
CRYSTAL RUSHER Al3 Work in Al.3.1
HAND R hazardous Al1.3.2
CASE SUBDIAL environment Al1.3.3
DIAL HOUR

MARKER

$ % Y
LUGS \

cnsel
==

S

VOC/Requirements

P P Rt s \ Py
-

4

—

Block diagram, P-
Diagram, Correlation
Matrix, DFMEA, DVP&R

]'(

nmip -

nex,

Process Flow, PFMEA,
Control Plan

Inspection, FAI & PPAP

iy



Traceability — Design Requirements

To meet the Requirement Flow Down we need assembly and it’s bill of material data

Part Structure View

Topic Element : Aircraft Seating System 7535

Bill of Material Structure

El
X
¥

Production Ttem

@

m

- {',‘, lo
RO 15[]3419 - Stator Assy - Alternator
183 1509678 - Ejector Control Valve
----uﬂd]uslahle Head Rests

@3 Aft mounted Foot Rest

E
E

}

(@3 Anti-Rattle Mechanism

{83 ARM Caps

@3 Arms Rest(Std and Handicap)
{8 Back Shrouds

{8 Baggage Bars

{83 Base Frame Tubes

o {83 BENT BANIO ASSY

(@3 Blades Assembly

{8 Bumpers

@3 Cable Guide Box

=1
fual}

Bill of Material

1483 Aircraft Seating System 7535
{83 Adjustable Head Rests
~@5 Aft mounted Foot Rest
@-{@3 Arms Rest{5td and Handicap)
{83 Back Shrouds

{83 Bagaage Bars

{83 Base Frame Tubes

L;& Bumpe[s

{8 Cable Guide Box

{8 Cushions and Dress

@5 End Bay

=- \-l &3 Food Table
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Traceability — Design Requirements

VOC - System
Topic Element : Aircraft Seating System 7535 Active Document : Voice of the Customer
VOC Flowdown Functions & Requirements (System to Sub-system)
VOC - Sub System
Topic Element : Food Table Active Document : Voice {

Voice of the Customer

[ add | bae  VOC Flowdown Functions & Requirements (Sub-system to Component)

[ Numbe¢ R - - . - - . . ) - T “7lIL Status

Topic Element : Food Table
l‘ Requirement Flows Down
VOC-FT( )]

O [0 Element Food Table
Function Pull and Push the food table

O voc-FTi 4)]
Requirement Requirement of Pull and Push the food table.
[+F ] [+R ] [-D ]

VOC-FT(
— O = [ &3 Cup Holder Assy @ —
: I &5 Foam Assy
D VOC-FT( D B GTBIJ'E Latch Aﬁ\' (D
E!-- F To deploy or engage the table.
{v| R should withstand 16 G and work for 35K cycles.
- — - ST U8 J0TE 10 JS5EMOTE VETy § REqUITETTENT 0T ST U 30T
[] VOC-FT0006 Description of VOC-FT0006 sy, e to assemble very easily. B> d Foam Assy @




Traceability — Design Requirements

Requirement Tree

Focus Element Battery Managemen... v Context Element  Battery Managemen... v Active Document  Voice of the Customer ¢ & Lt
“ = Default v g-) Select v Select - Search
s Tvumber b rncions e requremens ot e scp v reqrer 51— s
. , i - Draft i
Interface Function of MBS Relay-BMS REQ-BMS0008 Interface Requirement of MBS Relay: Architec
Mod2(F) BMS Mod2(F) o] tural
| BMS
R Send isolation viclation notification ‘ Softwi praft Technic
o VOc- Maonitor for electrical isoclation REQ-BMSO010 throush auxillia ower m al i ]
o| |0 @ BMS0D & P BMS Safety
m o5 Hardware
= 3
5 ) . Technic
T Permit/Suppaort Battery charging Charge from 0% to 80% within X- Draft
) REQ-BMS0013 . al i ]
1 function duration m
o Safety
1 Follow SDR #3156 for line spacin: BMS | Draft Technic
1 Prevent risk of electric shorts by design = REQ-BMS0009 . pacing L al [
requirements Hardw m
T Safety
E
Provide state of Charge to vehicle Technic
M| . ) .
Provide state of charge information to Draft
| i E REQ-BMS0016 h < ECU real-time with lag not more » al
vehicle ECU m
than x seconds Safety
| BMS )
Prowide state af health information to Provide state of health informatinn Softwé Draft Technic v
a4 »
+Add i Delete B Publish for Approval W Enable Review & v B B

Zm = =]

ldazm=mrm




Traceability — Design Requirements

Failure Tree

Focus Element Battery Managemen... v Context Element  Battery Managemen... v Active Document  Failures Tres

Z0 - Nncoo® D

Z m - =

Requirements Flowdown

Element Battery Management System
Function Monitor for electrical 1solation
Requirement = Send isolation violation notification through auxilliary power

Failure Monitoring failed:Over discharge

L+F | [ +R ] [ *F | [ -D |

4[] £ BMS Hardware
§-] (@) Accept variable energy profile
;D o Function of BMS Software-MBS EMC Filter (flowDown from Battery Management System )(2)
-] (@ Monitor for electrical isolation
G Support Charging at normal rate
A Q convert X Amp rated wall power to Y Amp charging interface to Battery Module
A Electrical reading to SOH conversion logic does not follow table #11908

FD o Thermal reading communication
- [7] € BMS Software
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Traceability — Design Requirements

Failure Flow down

Focus Element Battery Managemen... v Context Element  Batfery Managemen... v Active Document  Reguirements Tres ¢ é Ll
2200 @8I0 X Q@ z-—mx=Q =
Kinetic Energy Recovery » :
MBS Fuze 4
Recore enssgy dring planed braking scenario ‘ MBsFese 00
Insulation vielation shorting 4
BMS Handware J U Use fuse of Resistance x Ohm, v matenal 4
) Support Charging at normal rate 4
P
1 o X gl o Y A chging e |
A to Battery Module - Activate ABS during wheel-lock situations » T
E
3 Battery Management System v U Traciblilty (Part Identification) 4 M|
E Monitor for electrical isolation 4 £
T Send izolation violatien notification throngh auxilliary power A BMS Modl g U L
' = SOH Calculation » e
0 M
N BMS Sofiware J U Transmit S3OH information to infotainment svstem with \ E
i Enable vehicle energy recovery » latency <xy N
T
E - Load based battery discharge protoeol »
gl et Mamsgement Sy QO
. == J Compute predictive battery discharge based on motor load 4
Optimize battery discharge to permit longer vehicle range  p feedback
5 -
« - >

OMNEX
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Traceability — Design Requirements

DFMEA

ZO--ncoo= v

[Zm - =

Focus Element Battery Managemen... v Context Element  Battery Managemen... v Active Document  Design Failure Mode and ... W [ ) ]
Froducti Battery Managerment System
m’ FWES
Function Group Funection Requiremen | Requiremen Potential Failure Potential | Sev |DesignRequi Class Potential Oce| Preventive | Detective | Dét | RPN | Recommen | Respons
t t Failure Mode Effiects of rementRevi Cause{s)/Mechanismis) of i Design ded Actions oy
o Maode Additional | Failure: Sev eWsIatuS Failure Controls Controls:
MName Dz
VOC.BMS0003  |Monitor for electrical isolation O — Send Maonitoring Fireball 10 BMS Mardware: Electrical 6 |Materisl  Millipore 4 240
isolation failed:Over e reading to SOH conversion Specificati | Test As Per
violation discharge logic does not follow table ons For Oil | DDS 1125 -
notification #11908 And I A3: 4 !
through Refrigeran | 07/10/2021 T
awdlliary tAsPer  |Andrew E
praveer DDS Ethan M
& Mat
05/02/2021 | implemente E
Completed- |d
Inactive L
Alce E
Whitrnan M
E
BMS Software: L2 doesnot |6 |Provision |ToProvide 7 420 N
meet radiation of Instruction
Potection sln r
CapIn Drawings
Design |7
& 06/0E/2021
04/05/2021 |Mary
Decisian Rowzes
pending Open
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Traceability — Design Requirements
DVP&R

Focus Element Battery Managemen... v Context Element  Battery Managemen... v Active Document  Design Verification Plan a... \¢ [} Lt
I
ProductiiBattery Management System
DVPER
Test Plan
Function Function |Reguiremen| Design |ProceduresS| Acceptance |TestMumbper| TestName | TestCase TestPFlan Test Artachment | DesignTestC Test Test Test Sample Timing
Group t Cantral tandard Criteria Instance 5 ategory Instance | Responsibili| Stage =
Status N Err= ty Quantity | Type Start End Quant
Technical |Battery pack|Read Part Design Failed but, 04/10/20 |05/08/20
— |Functions  |voltage battery Az Fer approved by 1 21
P\ created monitoring | voltage Vehicle CAD managemen N
R||from across pack |Data t T
o |Technical terminal  ynion [Failed ] 07/09/20 |10/05/20
ol Design As 21 21 E
Requiremen Per M
Ulles Industrial
c Standards E
18 Interface  |Interface L
1 Function of |Requiremen E
o BMS tof BMS M
Hardware- |Hardware-
H BMS EMS E
i Software(P) |Software(P) M
Manitor for |Send Material [Failea ] 07/05/20 |05/05/20 T
T electrical isolation Specificatio 21 21 T
E isolation viglation ns For Qil
M natification |And
— through Refrigerant
auxiliary  |As Per DD5
power Millipore 09/02/20 [10/08/20
Test As Per 21 21
1
4 ]
1]

Verification and validation tests can be defined for any layer of requirements.
Test scripts can include other tests and run external tools to collect automated test results.
If a test step fails it can be linked to the system.

OMNEX
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Traceability — Design Requirements

epE¢eZQECE O OC ILOEZAN B HiIR DU L% S8BREL =S0B8RO

w4 w5 W6 w
S.No. W.B.S. Delive Notific Deliverable Name Sch, Start Date Sch. Finish Date % Complete Actual Start J 1 | | ]
| | |l 2]3|als|elz]8]s]10]11]22 13/ 14| 15| 16| 17| 18| 10| 20/ 21| 2
i 1 bi=c3

1 | 1 1 < ~Requirements Management 02/02/2021 02/03/2021 02/02/2021 ~

2 11 2 ve Develop critical customer and busin 02/02/2021 02/03/2021 02/02/2021 | = I -Young

3 |2 3 v wQuality History 02/04/2021 02/07/2021 02/04/2021 I %

4 |21 & | Update carry over Quality 02/04/2021 02/07/2021 02/04/2021 —_— ew-Ethan

5 3 5 v ~Design FMEAs 02/09/2021 02/13/2021 02/26/2021 %

6 131 |6 |vee Plan Product and system FMEA's | 02/09/2021 02/13/2021 02/26/2021 [r— ~Jucy-Maya

« I 2 | KK »r| -
= —
= Additional Part Status
WBS Deliverable Name Input Document / Output Document Approved by 2y
Documents Number gesources Quality On Time

1 Requirements Management

1.1 Develop critical custom... Lr Requirements Sheet Output of Requi.... Le br
2 Quality History

21 Update carry over Quali... L L
3 Design FMEAs

31 Plan Product and system... @  FMEAs Updated FMEA 2 ®

4  Drawings & Specificatio...
4.1 Plan the Bill of Materi... & Billof Material Output of Bill ..., » ke
5  Design/Manufacturing Re...
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Traceability — Design Requirements

Requirements Manager

' Focus Element: Mercury Battery Pack System Context Element : Mercury Battery Pack System v & hl Active Document: Voice of the Custom
e — e
Voice of the Customer izl

+Add @ Delete  &Publish for Approval = W Enable Review o8 §]—) Select v & ¥ Release Info

Allocated To  Release Requirement Skip Requirg

o Number  Description Function Requirements Element Info Review Review T
P 3 ; £
e (8] :n%isom A Ensure Isolation 821 par® O Requirements Traceability.
0 , ! Requirement reviews
|0 Interface Function of Element Fl :
| : s ow down of requirements
v ) ) ABC-Battery Management No movement P| DelementaBC | 821 praftl®@ O ¥ 9 el
¢ LD System(P Ensure all requirements are
T ‘ el
I Interface Function of Element | Interface Requirement of Element XYZ-BMS q 821 |p ft@ 0 verified.
‘;o XYZ-BMS Hardware(P) Hardware(P)-xyzchanges P : L more...
N voC- - — — :
0 | : )
MBPS0006 | nterface Function of Element | ; =)
} | XVZ-Battery Management Interface Requirement of Element XYZ-Battery | S Battery 31 pra@® O | Archite
1 Management System(P) 2| Module
E System(P)
t{ Interface Function of Module
Fod voc- : Interface Requirement of Module Balancing | < Mechanical Approved
-Mech. | - J { |
O Wapso003 SRR e Unit-Mechanical Enclosure P/ Enclosure 2 o e
Enclosure
Hlsatte
voC ' Function of Battery Cell MX15- M°du'ery e
i N pennos] S | Requirement of Battery Cell MX15-Busbar ] — T praft (@ O
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Case Study of 737 MAX Airplane

In October 2018, 189 passengers perished when Lion Air Flight 610 crashed a few
minutes after taking off from Jakarta.

Initial Analysis mentioned :- human error and embarked on a process meant to
update the online training software administered to pilots

A few months later, in March 2019, Ethiopian Airlines Flight 302, a second airplane
of same type, the 737 MAX model, carrying 157 passengers.

Note: Data and case study is only for training purpose

Data as received from
OMNEX Sustainability 2020, 12, 8994; doi:10.3390/su1221.8994wwww.mdpi.com/journal/sustainability
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Case Study of 737 MAX Airplane

Background

Company planned to design a brand-new airplane to substitute the aging fleet of
737 and due to competition in the market company mentioned the new model
was simply a derivative of the traditional 737 aircraft.

But it was not the case

The new model were installed with larger engines and shifted their location
forward, which disrupted the plane’s aerodynamic structure, causing it to become
susceptible to stalling under certain flight conditions

To obviate this problem, manufacturer developed the MCAS system, which
pushed the plane’s nose down to stabilize the aircraft. When needed, the system
engaged automatically. The pilots could not deactivate, even if pilot was able to
deactivate, the system would have reactivated by itself after few seconds.

Note: Data and case study is only for training purpose

Data as received from
OMNEX Sustainability 2020, 12, 8994; doi:10.3390/su12218994i:mdpi.com/journal/sustainability

WWW.OMNEX.COM Copyright 2021 Omnex, Inc. All Rights Reserved. 7?2
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Case Study of 737 MAX Airplane

Level flight

Nose-up flight

Air flow
 ——r S —
—tlll) | |

9. —

- P

Angle of attack sensor
aligns itself with
oncoming air flow.

= Air flow

The angle of attack,

the angle between the wing
and the air flow, is fed into
the flight computer. If it rises
too high, suggesting an
approaching stall, the MCAS
system activates.

MCAS (Maneuvering Characteristics
Augmentation System)

The MCAS system automatically swivels
the horizontal tail to move the nose down.
In the Lion Air crash, the angle of attack
sensor fed false information to the flight
computer.

,.V

Horizontal tail

Sources: Boeing, FAA, Indonesia National Transportation
Safety Committee, Leeham.net, and The Air Current.

Reporting by DOMINIC GATES,
Graphic by MARK NOWLIN / THE SEATTLE TIMES

Company CEO replied: "I think about that decision over and over again. If we knew

everything back then that we know now, we would have made a different decision

Note: Data and case study is only for training purpose

Data as received from
Sustainability 2020, 12, 8994; doi:10.3390/s




Case Study of 737 MAX Airplane

Findings

Work Pressure

Due to intense competition in the aviation industry and enormous pressure on the
manufacturer to produce a new plane as quickly and inexpensively as possible.
The company decided to update an outmoded design without properly testing a
prototype.

Safety System
In order to meet the requirement for the 737 aircraft to be fuel-efficient, several

technical changes were needed. The manufacturer shifted the engines forward
which changed the aerodynamics.

Management and Supervision

The third antecedent of the plane disasters was the ignoring of pilots’ warnings. A
search of the Aviation Safety Reporting System [30] reveals that the MAX anti-stall
system was activated on at least two prior incidents as quoted.

Note: Data and case study is only for training purpose

Data as received from
OMNEX Sustainability 2020, 12, 8994; doi:10.3390/su12218994i:mdpi.com/journal/sustainability

WWW.OMNEX.COM Copyright 2021 Omnex, Inc. All Rights Reserved. 74
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Case Study of 737 MAX Airplane

Findings

Competence
Lack of training for the pilots on the new modifications to the 737 MAX. When the

MAX jet was under design, the company engineers concluded that pilots could fly
the plane without new training, because it was an upgrade of the previous 737
model and decided that the 737’s new features could be learned from an iPad
orientation.

Risk
Both flights lacked safety features that were offered to the manufacturer for an
additional price. Safety features include communication and navigation systems

that are necessary for the plane’s cruise control.

Procedures and Rules
The crash was due to the accelerated certification that the FAA awarded to the

737 MAX without due accuracy.

Note: Data and case study is only for training purpose

Data as received from
OMNEX Sustainability 2020, 12, 8994; doi:10.3390/su12218994i:mdpi.com/journal/sustainability

WWW.OMNEX.COM Copyright 2021 Omnex, Inc. All Rights Reserved. 75
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Exercise : Tracking Documents

During the last decade products have become more and more complex. In order
to master these challenges manufacturing companies have provided approaches
for reusability, adaptability, and variety of product and partial design solutions.
Fundamental problems of such approaches are lack of design solutions
understanding and the danger of mistakes during solution adaptation and
integration. The problems are mostly caused by insufficient design
documentation, and inadequate support to the tracing of design evolution.

Collect all the SOP, Document and Records from all departments involved in New
Product Development. Team shall report which are the document which are
incomplete or not available.

OMNEX
&
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Exercise : Tracking Documents

Team connected -

* Product design

* Process design (ME)

* Purchase and SQA

e Logistics, Store and Packing

* New Product Development

e (Quality and validation

* Production

* Maintenance and line set up team etc.

Based on the findings, fine tune your question created during brain storming.

OMNEX
&
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Requirement traceability

Flow Down to PFMEA, Control Plan and Inspection report

-<_

Cal

As per Bill of
Materials
(BOM)

DASHBOARD

All requirements in FMEA?
All requirements tested?
= = = = A requirements in PPAP/FAI?
r Links SFMEA/DFMEA
kages to

se and Effect
Relationship

Component

Cause and Effect
Relatlonshlp

(Requirements decomp

)se to characteristics)

——
Process Flow
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Requirement traceability

Requirements traceability

Requirements traceability is the tracking of requirements throughout the product
development lifecycle.

It is a documented thread that provides forward and backward visibility into all
activity surrounding each requirement (including design, development, testing,
and support).

Requirements traceability helps minimize the risk of negative outcomes and
maximize productivity. Its benefits include greater team efficiency, easier
regulatory compliance, and higher-quality products.

OMNEX
&
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Requirement traceability

R —————— |
Design and Process FMEA Links
DEMEA Designh Problems
- Current
Design @ @ Control
Part | Mode | (DVP&R)
i
Historical Data ! ,
Ongoing

*Warranty
External Quality Problems

sInternal Quality Problems

Improvement

Effe Ct Testing,
Monitoring

1
Produce ) Failure Current
Part Operation Mode / Control
_ ' ' - (CP)

Manufacturing Problems

OMNEX —
T

- WAWW.OMNEX.COM Copyright 2021 Omnex, Inc. All Rights Reserved. 81



Requirement traceab

ility
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Dynamic Linkage of Documents : e
Design FMEA
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Requirement traceability

Process Flow Document

RN Y]  FASTEs

{&heoc

@éASEc

ElBattery Mx1
@Battery Cell MX15
@Battery Management System
@Eattery Module
@BMS Hardware
{&iams Mod1
{_&‘éams Mod2
@BMS Software
{_&‘éams Unit1
&isms unite
{&iams units

{_S?EE.MS Unita

PaYonac it
4
B @&

E'Iprocess Flow
ﬁlprocess FMEA
é‘l[ontrol Plan
Q‘IDynamic Control Plan
Q‘IBiII of Material
é‘l[hecksheetm
é‘lchecksheet #2
é‘l[hecksheet #3

-

Producti Batrery Management System

Process How
Op. Operation Process How Process Flow Diagram PCID Symbol Product Process
Grp. Symbol Characteristic
Seq | Nu Description Description
uen| m
ce
1 10 |Obtain permission to Decision BM-10- The material must
startwork (hexagon) 10 045FR have high
mechanical strength
50 that it carries the
tension and weight
of the conductors.
EM-10- The material is
047FR highly resistive for
preventing the flow
of leakage current
from the conductor
to earth.
PD\RCYI01 Tube length
PDWRCVI02 Tube diameter
PD\RCVIO3 Tube LD.
20 |ldentify the source{s) of |Operator PDASMAVI00 Spacer LD
supply using an PD\SMU101 OAL
approved voltage
indicator or test lamp PRISMND2 [TETIET R
PD\SAMVI03 (Chamfer length
30  |Prove that the approved |Operation PCUWWS\100 Wash acid content  |Wash acid content
voltage indicator or test PDWWS\100 Free of machine oil
lamp is functioning
correctly
40 |Isolate the supply(s) Decision PCWGRVI 00 Machine speeds and |Machine speeds and
(diarmaond) 0 feeds feeds
PDVGRYICD Finished diameter




Requirement traceability

Process FMEA Document

RN ] ST

{?‘;ADC

@GASEC

Eiattery MX1
@Battew Cell MX15
@Battery Management System
{é‘éEr.atter;.r Module
@BMS Hardware
{savis Modt
{_S‘éams Modz2
@BMS Software
@BMS Unit1
E&evis uni
{&savis unia
{_S‘éams Unitd

) & ET

Q‘Process Flow
Q'Iprocess FMEA
é‘[ontrol Plan
ﬁ"Dynamic Control Plan
Q'IEHII of Material
Q’IChecksheet #1
gthecksheet #2
Q’l[hecksheet #3

-

POTENTIAL
FAILURE MODE AND EFFECTS ANALY SIS
FMEA Mumber
(PROCESS FMEA)
Item Battery Management System Process Responsibility Prepared By
IModel Years)Vehicle(s) Key Date FMEA Date (Orig) {Rev)
Core Team
-
Op. | Operation Operation Requirements Potential Failure Potential Sev | Potential Causes of | Preventive Controls Qe
Grp.| Mumber Description 5C1D e T T Mode Effects of Failure
Seq . Failure: Sev
- ic Class
Symbal
ce
1 10 Qbtain permission|BM-10- The material must A second short- Manitoring 8 Improperly Use safe work -
o start work 045PR have high circuit to earth has | failed-Over maintained practices every
rmechanical occurred PE (2) discharge Fire switches and circuit| time electrical
strength so that it creating & short- ball event & breakers. equipment is used.
carries the tension circuit current
and weight of the through the
conductors. modules and
wiring. This will
increase the risk of
fire.
BM-10- The material is Touching the Leak Fluid 8 Qbstructed Multi-plug
047PR highly resistive for modules may lead |(Does not disconnect panels. | adapters must
preventing the to severe physical | contain have circuit
flow of leakage Injuries. fluid) Fuel breakers or fuses
current from the leakages out of 4
conductor to piper2: 3
earth.

Water or liquid
near electrical
equipment.

Know the location
and how to

operate shut-off
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Control Plan Document
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&BMS Software

&isws unin

&ms unitz

&S units

@BMS Unitd
’:‘Dl AT | Imit+E
o »

2 [&) R

é"Process Flow
Q"Process FMEA
Q"Contml Plan
EDynamic Control Plan
éBiII of Material
}‘Checksheet #1
ﬁchecksheet #2
é"checksheet #3

e

-
CONTROL PLAN
Cortrol Plan Number Ky Contact Fhane Dt (i) Dt (i)
Part Murrber Latest Change LevelDate GCore Team Cusiomer Engnesring ApprovalDale (F Regd.)
Part Mame Description SupplenPlarm Approval Tate Cuestomer Cuality ApprosadDate (§ Req'd.)
Battery Management System BM-6264HDG3435
SuppliesPiznt Supplier Code Other AiproneiDhales (¥ Regd ) Cttver ApprovalDiste (F Reid.)
-
Op. |Op# Op Name num machine, device, jig, tools, for Characteristics Special Methods Gage
Grp. manufacturing Characteristic Number
=g No Name SNo Process Product Class Product/Process Control Method Evalua
uen Specification/ Measur
o= Tolerance Techn
10 |Obtain permission o 1 The material is highly  |@Critical 3mm Inside storage and G-004 Pressy ~
start work resistive for preventing visual inspection
the flow of leakage Kneow the location and
current from the Row to operate shut-
EETILEIUT EEEL off switches and/or
circuit breaker panels.
Material Specification  |G-002 Go/No
As Per DDS
Multi-plug adapters
must have circuit
breakers or fuses
Operator instructions
fior handling
Supplier certification
and auditing
2 The material must have |@FitFunction |0.Tmm - 0.5mm Fixture to ensure cell  |G-002 Go/MNo
high mechanical stack height within
strength so that it tolerance:
carries the tension and Use safe work -
wisighr nf the -




Requirement traceability

FAI- Form 1: Part Number Accountability

G ol

@ASEC

{&ipattery Mx1
{attery Cell Mx15
@Battery Management System
%Batter}r Module
e&BMS Hardwars
{&iaws mod1

7a%

:':EBMS Mod2
\=¢!BMS Software
&S unirt

7% ;

ﬁsms Unit2
{&ems units
{&iems unite
fet2Ms Units

]

2 [ "4 s cakdl
B31458102 Form1
EfA59102 Form2 - Materials
EfA59102 Form2 - Special Operation
B3A59102 Form2 - Test Procedures
3459102 Form2 - All Sections
HASQ‘I 02 Form3

-

1. Part Mumber

Battery Management System

AS/EN/SJACI102 Rev A First Article Inspection
Form 1: Part Number Accountability

2. Pari Name

BNM-6264HDG3435

3. Seriad Nurnber

4 FAl Repart Number

5. Part Revision Level

& Drawing Nurmber

7. Drmwirgg Reseizicn Leved

& Additional Changes

9. Marufaciuring Process Refenno:

0. Organizasion Nome

. Supplier Cade:

12. PO Number

13. Detail FAl

Assembly FAI

14, Full FAI ]

Parial FAI ]

Baspine Part Murnbar induding revisian kel

Reason for Partial FAL

a) if abowe part number is 8 detail part only, go to Field 19

INDEX of part numbers or sub-assembly numbers required to make the assembly noted above

15. Part Number

16. Part Name

17. Part Serial Number

18. FAl Report Number

Batrery Module

The battery module, part of a battery pack
supplies electrical energy for the electric
powertrain through it's terminals. Battery
modules are daisy chained in n5-mP
configuration (n-series; m-parallel) to
collectively provide the required output.

BEMS Hardware

« |BMS Software

DW Perception Module

ECU that contains integration of info from
sensor fusion and path planning

15. Signature

FAl Complete
0 p

|:| FAl Not Complete

21. Reviewed By

3. Customer Approval

1) Signature indicates that all characteristics are accounted for; meet drawing requirements or are properly documented for disposition.
2) Also indicate if the FAl is complete per section 5.4:

20. Date

22. Date
24 Date




Requirement traceability

FAI - Form 2: Material

PN Ehoe
{@hnsec

{&attery Mx1
E}sattery cell Mx15
@Battery Management System
@Bat‘ter}l Module
&BMS Hardware
{&iBMS Mod1
{&ieMs Mod2
@BMS Software
@éams Unit1
{&ieMs Unit2
{&58MS Unit3
@éams Unitd
78815 Units

4

BRI 7
E#459102 Form1
2459102 Form2 - Materials
B&A59102 Form2 - Special Operation
ﬂﬁ\59102 Form2 - Test Procedures
B3A459102 Form2 - All Sections
HA591 02 Form3

-

AS/EN/SJACIH102 Rev A First Article Inspection
Form 2: Product Accountability - Raw Material, Specifications and Special Process(es), Functional Testing

1. Part Nurrioer 2 Part Name: 3, Serial Number: 4 FM Repert Nurrbes
Battery Manzgement System BM-6264HDG3435
5. Material Name Requirements 7. Code 8. Special 9. Customer 10. Certificate of
— —— Process Supplier Approval Conformance Numiber
84 Id 6B. Description 6C. Specification Number Cade Verification
QObtain BM-10- The material must |(0.1mm - 0.5mm TR-541 SUP-00343 YES CH-7EYTES7S
permission to 045FR have high
start work mechanical
strength so that it
carries the tension
and weight of the
conductors.
BM-10- The material is 3mm TR-E38 SUP-4E9YT34 A CH-7EYTES7S
047PR highly resistive for
preventing the flow
of leakage current
from the conductor
to earth.
BM-10- They must have 0.22mm TR-U766 SUP-00343 MO CH-7EYTES7S
045FR high dielectric
strength.
12, Cornments
14, Pregared By 15 Dater




Requirement traceability

FAI - Form 2: Special Operations

N  FAST -
eLADC .| ASIEN/SJACI102 Rev A First Article Inspection
"ﬁsASEC Form 2: Product Accountability - Raw Material, Specifications and Special Process(es), Functional Testing
ey 1. Part Number 2. Part Name: 3. Serial Number 4. FAI Repaort Number
A8EBattery MXT Battery Management System BIM-5264HDG3435
Eheattery Cell MX15 ~
Ly
\egsBattery Management System 5. Process Name Requirements 7. Code 8. Spedal 5. Customer 10. Certificate of
Ol B Suppli I Confy Numb
\$iBattery Module SA1d | 6B.Descriotion | 6C.Specificaton Number e oniarmance Rumser
@BMS Hardware - -
ey QObtain EM-10- The material must |0.7mm - 0.5mm TR-541 SUP-00343 YES CN-76YTES7S o
&EEMS Mod1 permissionto  |045PR have high
";‘BMS Mod?2 start work mechanical
:'.f strengih so that it
&EBMS Software carries the tension
] B and weight of the
%BMS Unit1 ey
A855MS Unit2 BM-10-  |Thematerialis  |3mm TR-338 SUP-4BIYTSA | N/A CN-76YTB373
@gm 5 Unit3 047PR highly resistive for
ey ; preventing the flow
%BMS Unit4 of leakage current
I8LEMS Units h from the conductor
] 3 to earth.
% ; BM-10- They must have  |0.22mm TR-U766  |SUP-00543 NO CN-76YTBS79
@ @ = E 049PR. high dielectric
E2459102 Form1 N swrEngn.
EfA459102 Form2 - Materials
B#A59102 Form2 - Special Operation
E#A59102 Form2 - Test Procedures -
E#459102 Form2 - All Sections S, o
B8459102 Form2
14. Prepared By 15. Datler
. o [ 3




Requirement traceability

FAl — Form 2: Test Procedures

@500_ Pseshadri
@oo_shxu
{&o0_vnair
{_3*501 _NU
{&xeoc
@ASEC

Epattery Mx1

{&}Battery Cell Mx15
@Battery Management System
@Battery Medule

@BMS Hardware

{&ams Mod1

Vs Mod2

@BMS Software
N o R RREET

3 @ 2

B3459102 Form1

EfA459102 Form2 - Materials
E#A59102 Form2 - Special Operation
B#A59102 Form2 - Test Procedures
E#A459102 Form2 - All Sections
uAS‘N 02 Form3

RN oo

AS/ENISJACI102 Rev A First Article Inspection
Form 2: Product Accountability - Raw Material, Specifications and Special Process(es), Functional Testing

1. Part Murrer 2. Part Hame: 3, Serial humber 4 FAl Report Nurmber
Battery Management System ENM-6264HDG3435
11. Functional Test Procedure 12. Acceptance Report Number, if applicable
MNumber
FTP-E79HGT346 GD-73743TE
13, Comments
14, Pregiared By 15 Dale




Requirement traceability
FAI — Form 2: All Sections

Battery Management System

BM-5264HDNE3435

Obtain permission to start work

Obtain permission to start work

FTP-879HGET 346

84 Id

EM-10-045PR

EM-10-049PR

EM-10-047PR

EM-10-045PR

EM-10-049PR

BEM-10-047FPR

6B D — Bc. Specification

Mumber

The material must
hawe high
mechanical

stremgth so that it O_1mm - 0.5mm

carries the fension

and weight of the
conductors.

They must hawve

high dielectric D_22mm
stremgth.

The material

highly resistive for
preventing the

flowr of leakage Smm
current from the
conductor fo

earth.

The material must

hawe high

meachanical

stremgth so that it O_1mm - 0.5mm

carries the fension

and weight of the
conductors.

They must have

high dieleciric D_22nmm
stremgth.

The material

highly resistive for
preventing the

flowr of leakage 3mm
current from the
conductor fo

earth.

GD-T3743TE

TR-541

TR-Z41

SUP-00545

SUP-00548

SUP-439YT54

SUP-00545

SUP-005438

SUP-483%T54

CH-TEYTBS7T9

CH-TBYTBS79




Requirement traceability

FAI — Form 3: Characteristic Accountability, Verification and
Compatibility Evaluation

] wsPre gy —
feLADC .| ASIENISJACI102 Rev A First Article Inspection
AN ncEC Form 3: Characteristic Accountability, Verification and Compatibility Evaluation
2% 1. Part Number 2. Part Narme: 3. Serid Number & FAl Repart Mumber
\WOzBattery MX1 Battery Management System BI-6264HDG3435
{sBattery Cell MX15 ~
7o't
\2:Battery Management System o] Operation Characteristic Accountability Inspection / Test Results 14. Remarks
@Batter}r Module B
G
&BMS Hardware ;
";"BM S Mod1 p- E3 Name 5. |6.Reference 7. 8. Requirement 9. Results 10 11. Non-
Nl 3 Char | Location | Characteristic Designed | Conformance
&BM S Meod2 e No. Designator Tooling Mumber
7o't
35S Software a
bl U
{&ievs unitt z
{ians Unit2 n
5 c
&ievis units e
{&eMs units 110 |obtin BM- @FivFunction |0.lmm-05mm  |0K =001 NC- -
";‘BM S Units - permission to 10- 245YTDETS
« E— l , start work 0458R
BM- @Critical 3 aK -003
%= [
@ &% ke
T O47PR
RilAs9102 Form1 - PD\RC NI G003 NC-834TEREZ
EJA59102 Form2 - Materials w01
Bi459102 Form2 - Special Operation ::1DD"§C CFEFmERD |2HEmw oK G003
B3A59102 Form2 - Test Procedures 20 |identiy the ED\SM A 007
B3A59102 Form2 - All Sections source(s) of \ioo -
HASEN 02 Form3 The signature indicates that all characteristics are accounted for; meet drawing requirements or are properly documented for disposition.
12, Prepared By 13 Date
. " ] 3




Case Study : Weak Requirement Traceability

Observation during an improvement audit at a supplier works.
The final length in drawing is 741.0 mm +0/ -1 mm.

Drawing calls for
741.0 +0 / -1mm

Note: Data and case study is only for training purpose
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Case Study : Weak Requirement Traceability

The final length in drawing it is 741.0 mm +0/ -1 mm

Note: Data and case study is only for training purpose

OMNEX _
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Case Study : Weak Requirement Traceability

The final length in drawing it is 741.0 mm +0/ -1 mm

=020¢ POTENTIAL FAILURE MODE AND EFFE®TS ANALYSIS

3 .:7.~ “, YEAR/ | LPK 3516 BS-Il |APPROVEL : |

- A VEHICLE >

.E'- ‘r,.‘ "" Causes / wh': Sirient mw sk M‘%&mn ] =

| o | [ ’:wﬂ.: - s Procew = !
- == ot I L e R o 0 P S R R BT B O 5
ooy | g L":‘.-; ; ) .lr_
!
2
) 0 41.0 +(

Note: Data and case study is only for training purpose

OMNEX

M



Case Study : Weak Requirement Traceability

The final length in drawing it is 741.0 mm +0/ -1 mm

I e 4

T CONTROL PLAN
[proToTyeE ' l'non KEY CONTACT / PH. : it [ TR
R : OTHER APPROVAL/ DATE
: : Other approval date (if req.): (1F REQ)MJ
METHODS
Sample
v Measur Ske  Fre Control
g Product/ProcSpe| ment Method
¢/ Tolerance ch:'mlq in g

FP
— % :':; Inspecton &
- process insp

o 3] pwey .

15 plece &
Last Pece
5% Fustd | Inspection
b lastoc | repon , set.
up approval

FP
T |k
nsp

Note: Data and case study is only for training purpose
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Case Study : Weak Requirement Traceability

Final inspection

— Just says OK or Not OK

— Standard check list is not
available

— Actual measurement is missing

— Instrument used is missing

— Date, Shift, Lot or batch number
is missing

— Part marking reference w.r.t the
sample taken is seen missing

Dimension 741.0
+0 /-1Imm

Note: Data and case study is only for training purpose
OMNEX :
Y
- .
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Case Study : Weak Requirement Traceability

Gauge Validation and Verification

There are 2 final gauges available at supplier and one has to be given to
customer, when we check the parts in both the fixture some part which gets
rejected in the 1st fixture is passing in the 2nd one and visa versa.

Parts which are failing in CMM are passing the final checking gauge and visa
versa.

There are some SC dimensions which are not meeting the drawing specification
and action plan from supplier is that they check the fitment of part on fixture
which is mentioned in drawing, but some part are failing in the fixture also.

Note: Data and case study is only for training purpose

OMNEX
&
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Case Study : Weak Requirement Traceability

Operator and Inspector Skill

Instruction for inspector on how to hold the part and method of inspecting the
parts is not available due to which inspection was taking more time and Inspector
was regularly looking for instruction from the in-charge.

Drawing, Control Plan and Inspection report is not inline to each other
Requirement in final length in drawing it is 741.0 +0/ - 1

— PFD it is 380 mm

— PFMEAitis741.0+0/-1

— CPitis841.0+0/-1

— Final inspection says only Ok / Not Ok

— There are multiple instrument mentioned on CP to check the dimension

— Instrument used to check is not mentioned on Inspection report

— Gauge used for measurement is not validated and calibrated

— Operators and inspectors are not skilled on the requirement

WHAT WILL BE THE IMPLICATION WHEN IN ANY ISSUE

OMNEX
&

Note: Data and case study is only for training purpose
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Exercise : Checking Linkages

Based on the collected VOC, SOP, Document and Records from all departments
involved in New Product Development, Check for the flow and linkage of all the
documents.

Are the process been followed at shop floor?

Process connected
— Product design
— Process design (ME)
— In coming and its quality along with Sub Supplier PPAP
— Logistics, Store and Packing
— New Product Development
— Quality and validation
— Production
— Maintenance and line set up team etc.

Based on the findings, fine tune your question created during brain storming

OMNEX
&

Note: Data and case study is only for training purpose
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Chapter 6




Traceability - Marking and Identification

Part Marking

Part marking is a reliable way to provide lifetime traceability of parts that are exposed to
harsh environments, tracking and improving product quality and production processes,
improve supplier compliance to quality standards, and better manage product recalls.

In the automotive sector, part marking has helped manufacturers improve production
and quality, while also providing a way to better manage recalls. With more industries
focusing on end-to-end tracking and anti-counterfeiting efforts, part marking is proving
just as valuable as other process.

§

g
FIRE

BLANKET

SLIPPERY

WHEN WET

TOXIC

PROHIBITED MUST BE WORN

OMNEX
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Traceability - Marking and Identification

The heart of any traceability system is the identification of that particular physical or digital
object. For any tracking or tracing we need markings

Indirect

Intrusive Non-Intrusive

Labels
Bar code

Dot Peening Pencil marking
RFID Tag Laser Marking Paint marking

QR code Forging or casting
Chemical etching Stencil Printing
Engraving Screening Printing

/Intrusive Marking Methods \ /Non-intrusive Marking Methods \
Intrusive marking methods alter a parts surface (abrade, Marking methods that are non-intrusive to the
cut, burn, vaporize, etc.) and are considered to be material are produced as part of the manufacturing
controlled defects. If not done properly, they can degrade process or by adding a layer of material to the surface
material properties beyond a point of acceptability. using methods that have no adverse effect on material
Consequently, some intrusive markings, especially laser, Qaroperties
are generally not used in safety critical applications

without appropriate metallurgical testing
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Non-Intrusive - Part Marking

Pencil / Paint / Chalk marking
This is traditional method still been used

Example usage
Injection moulded part, rubber compound
and components etc.

Stencil Printing

Which create the pattern or image by only
allowing the pigment to reach some parts of
the surface

Example usage
Metal tubes, extrusion pipes etc.

OMNEX
&
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Non-Intrusive - Part Marking

Forging / Casting / Moulding
In this method the marking is inbuilt inside
the mould it self

Example usage
Injection moulded part, casted part and
rubber components etc.

Screen p.rln.tm.g i | 4 o =
Screen printing is a printing technique lROV = =
where a mesh is used to transfer ink onto EUYAO @
a substrate, except in areas made TEMPERED EO0000%0
" . . DOTTAT MS540 AS2
impermeable to the ink by a blocking other @ 43R —-000055
TOWRMIN.

areas of mesh —~

-

OoCP Wt aoos

Example usage ===+
Glass markings =

OMNEX
&
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Intrusive - Part Marking

Dot peening

Dot Peen marking is a marking application that
allows manufacturers to make deep,
permanent impressions in a variety of
materials for identification and traceability.
Also known as "pin marking" or "pin stamping.

Laser marking

laser marking is a permanent process that uses
a beam of concentrated light to create a lasting
mark on a surface.

Typically performed with pulsed, continuous
wave, UV laser machine.

Laser marking encompasses a wide variety of
applications

OMNEX
&
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Intrusive - Part Marking

Engraving

Engraving is one of the oldest and most
important techniques in making. It also
make deep, permanent impressions in a
variety of materials for identification and
traceability.

Chemical etching

Chemical etching is traditionally the process
of using strong acid or mordant to cut into
the unprotected parts of a metal surface to
create a markings in the metal.

Different types of chemicals may be used on
different types of material as a method

of making.

OMNEX
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Intrusive - Part Marking

QR Code

The Quick Response system is became
popular in the automotive industry due to its
fast readability and greater storage capacity
compared to standard UPC barcodes.
Applications include product tracking, item
identification, time tracking, document
management, and general marketing.




Indirect - Part Marking

Labels

Bar Code

A barcode or bar code is a method of
representing data in a machine-readable
form, barcodes represented data by varying
the widths and spacing's of parallel lines.
These barcodes, now commonly referred to
as linear or one-dimensional (1D), can be

scanned by special optical scanners, 00000700000
called barcode readers.

OMNEX
&
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Indirect - Part Marking

RFID (Radio Frequency ldentification)
RFID is a technology that enables the electronic and wireless labeling and
identification of objects, humans and animals.

HISTORY

Invented in 1948 by Harry Stockman. But initial application was during
World War Ill-when the United Kingdom used RFID devices to distinguish
returning English airplanes from inbound German ones. RADAR was only
able to signal the presence of a plane, not the kind of plane it was..

It came into commercial use only in 1990s.

antenna battery i

=l substrate
-

coil

< | .- e
chi p—y
p | . MY - (antenna)
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Indirect - Part Marking

RFID (Radio Frequency ldentification)

Active tags — Powered by an internal battery — Finite lifetime (because of
battery) — Greater range — Better noise immunity — Higher data transmission
rates

Passive tags — Operate without battery — Derive power from the field
generate by the reader — Less expensive — Unlimited life — Subject to noise —
Require more powerful readers

antenna

coil
- (antenna)
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Traceability Use - Part Marking — Case Study

Capturing data and Real time Monitoring — during a Hardening process at Supplier

Part number Shift Date Month Year

Supplier Real Time Monitoring Inhouse - Dashboard

Benefits:-

End to End traceability.

Online Tracking of machine and process performance.
Utilisation of resources efficiently.

Minimisation of Human Efforts.

Enhanced Data Collection and reduce paper work and errors.
Identification of hidden losses for continuous improvement.

s

OMNEX
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Traceability — Part Marking

Markings : an identification number helps in an activity of collecting and
managing information like -

 What has been done in manufacturing processes from acceptance of raw
materials and parts to shipment of products

* Information such as work details, inspection results, and test result are
linked to this identification number

* Contributes in improvement of production/work efficiency and quality.

* Increased stock visibility and availability.

* Reduces theft in the supply chain.

* Facilities product selection during production, Line of sight is not required

* Easier Identification on recalls , repairs and rework

OMNEX
&
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Exercise: Linking Requirements to Markings

To meet growing customer demands, the XYZ Group needed a solution that would uniquely
identify each of its individual bearings to protect against warranty issue, counterfeiting
parts and efficiently provide maintenance services for installed bearings around the world.

XYZ Group decided to use a serialized Item Number for protecting the product
XYZ Group now needs to send RFQ to the service provider for embedding the system for

which now XYZ Group need to map what are the data they need to collect and what will be
the benefits which it will get from the marking system

OMNEX
&
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Exercise: Linking Requirements to Markings

Data to be collected

Information about Incoming Information about Information about shipment
part status manufacturing process and
maintenance
* Quantity Arrived *  Manufacture Quantity from * Packing condition and quantity
* Date and Time of arrival store to final product * Shipment quantity
* Lot and serial number * Date and time for each stage of * Shipment date and time
* Supplier details and location production * Customer and location history
* Inspection status * 4Mtracing * Shipment delivery date and
* Storage area and gty * Lot/ batch number w.r.t each time
* Any rejection / rework and part * Transported name and vehicle
segregation details date and * SPCvalue for CC/SC details
time parameters * etc
* etc * EOL testing data

* Final inspection history
* Employee details
* etc

OMNEX
&
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Exercise: Linking Requirements to Markings

The benefits of part marking for applications include:

The ability to track items in high-temperatures and other harsh environments
Providing more accurate and reliable part identification

Preventing errors in just-in-sequence production

Eliminating manual data collection approaches for inspections, inventories, and
maintenance reports

Ensuring the lifetime traceability of each part

Enabling track-and-trace initiatives that provide chain-of-custody tracking and
protect against product diversion

Reducing or eliminating counterfeit parts by providing end-to-end traceability
using a method that is difficult to duplicate, and doesn’t rely on package
marking

Enabling more comprehensive inventory management

OMNEX
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Traceability — 4M Method

Continuous processes / manufacturing are usually afflicted with a larger
variation in process and product. In such type of processes, the products are

progressively operated with minimal interruptions refined through a series of
operations [1, 2].

Improvement initiatives are been regularly updated or changed including new
process technology and automation to control in processes / manufacturing
In processes / manufacturing the variance in key product and process
parameters has often remained unchanged, though large investments in
automated process control systems has been made to reduce variance

However, to reduce the affect we need systems and tools for studying the
impact of changes in the processes as it is vital for reducing the variation.

OMNEX
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Traceability — 4M Method

Today’s production environment has substantially increased the number of issues
that need to be managed in real time prompting the evolution traceability for
tracking and tracing covering nearly every issue of shop floor management.
These issues include:

* Method : like equipment, fixtures, tools etc. are identified, used in production
and maintained

* Man : production monitoring and control of man orientated process and
measurement control including rework and repair management visibility is
available at real time bases

* Materials : in WIP to assure correct production batch, FIFO etc. are followed

* Measurement : to monitor and improve key performance and to reduce causes

OMNEX
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Traceability — 4M Method

There are frequent processes found to have too many steps which needs too
many sign off and integral activities that does not create values and for which a
customer wouldn't pay.

Machine, tools, equipment's, procedure etc. with their underline support
system are -

* Frequently mismanaged to achieve output
e Misaligned due to technical error

* Deviated due to inability to meet the desired intended output

OMNEX
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Traceability — 4M Method

Process traceability enables manufacturers to provide traceability for specific
production events including part and process changes introduced on the shop
floor.

This includes any defects captured and the associated repair processes along
with operator activity.

Method traceability together with man, material, and measurement
traceability allows manufacturers to achieve full traceability thereby
significantly reducing the scope of potential recalls while meeting nearly
every possible traceability requirement.
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Traceability — 4M Method

As the method is one of the key factor for any method traceability, we need to
have -

e Supports free assembly by distinguishing between key and non key
components.

e Assuring that the correct components are allocated to the correct process
and by providing post-production traceability as demanded

 Manages and tracks material locations in the event of an alert, including
material purging when appropriate

* Tracking changes on the shop floor, including introduction of BOM revisions,
new parts
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Traceability — 4M Method

Continued...

e Events including capture of defects at the board level with repair routes
undertaken such as rework or replaced components and operator activity

e Capturing machine events, (including machine/feeders used during
mounting process), errors during mounting,

* Inspection and Verification that process is performed as planned and
tracking components mounted to the reference assembly and tested

OMNEX
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Traceability — 4M Method

. m 2021251821MAOM
Serial No :
202;25?2;2"?0“’[ 2021251821MAOM m 2021251821MAOM e
ar: .

Part2:890 Operator ~ 2021MAXOP Operator ~ 2021MAXOP Operator  2021MAXOP Inspector  2021RCINSP
Part3:613

Inspector 2021RCINSP Inspector 2021RCINSP Inspector 2021RCINSP Supervis 2021MINSPV
or
Supervis 2021MINSPV Supervis 2021MINSPV Supervis 2021MINSPV .
243 SA1-5566 Line no 01 Line no 01 Line no 01 Tool 103725
890 SA2 - 4444 Tool 103725 Tool 103725 Fixture 1821MA
613 SB1-3399 Fixture 1821MA Fixture 1821MA Test Rig MATR71
Test Rig MATR71 Test Rig MATR71 D;‘;;{}Tim 4/1/2021/12:24:56
e
Date/Tim  4/1/2021/12:24:56
e MFG Pressure 2 KPa
Pressure 2 KPa Tenp 27°C
Tenp 27°C Date/Tim 4/1/202112:27:12
e INP

Inspectio 125.5 mm

n result
. 2.2 Pressure 0.5N/m
Note: Data and case study is only for training purpose result
OMNEX ____ ol EOL No wear and tear of i
-1 ===l : belt and found ok
= Status OK
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Traceability — 4M — Man

Why Man should be the first choice for your shop-floor execution system
needs?

The only manufacturing execution system designed with flexibility in mind
Integrates with your ERP, MRP, and EDI systems

Allows your organization to strategically implement and rapidly increase
capabilities

Can be fully integrated into your production environment in minimum days

Most flexible solution for your production needs

But he also is the most volatile resource in a manufacturing industry

OMNEX
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Evolution of Attendance

Cwie

- Attendance Sheet
[ YN N - - T q
AiRRARRANARNARRRNANNARANANNARRAREN =

Register

Card punching

Card Scanning

Biometrics

Face
Reorganisation

OMNEX Note: Data and case study is only for training purpose
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Traceability — 4M — Man

As the man power is the most dependable service and support you expect the

most in any manufacturing process, we need to have traceability to trace and
track the activity performed.

= S

* An automated / biometric data collection, lot traceability, and product &
process sequencing followed.

* Integration to Manufacturing Information system to bridge the gap
between the manufacturing shop floor and its ERP/IOT solution.

* The production information and product acceptance necessary to enable
your management team to meet the customer demands.

* To adapt to customer driven changes in the manufacturing place.

e Understands training needs and skill mapping that provides successful
opportunities to improve their internal manufacturing processes.

OMNEX
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Traceability — 4M — Material

Ability to identify a materials used in a part assembly or in a product and
throughout the life of the structure, When it come to material traceability is
classify it self in to two levels -

* Lot traceability
Means that the materials used in a part can be traced to the set of MTR

 Piece-mark traceability

Means that the heat number can be correlated for each piece mark, of which
there can be many individual pieces

OMNEX
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Traceability — 4M — Material

Lot identification is most common type of traceability while Piece-mark
traceability is often specified as main members in bridges gaps during traceability

traceability of material in manufacturing provides quality assurance, protect
customer and end user from delivering defective products

By tracking each piece material, quality problems or product failures can be
narrowed to a specific batch or production process. This will help isolate and
reduce further issues with an individual heat (lot) or process, while improving
performance evaluation and quality control measures.

OMNEX
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Traceability — 4M — Material

Key benefits of Material traceability —

* Minimizes scope and size of product recalls

* Improves material management process

* Accurately tracks manufacturing events by capturing all assembly and
inspection points

* Improves flexibility in issuing parts to the shop with the ability to track
locations against specific work orders

* Automatically associates specific suppliers > lots > date codes to serial
number thereby avoiding all guesswork

* Eliminates mounting errors associated with wrong part placements by
verifying kitting and machine setup

* Gives instant visibility to material levels in WIP, allowing improved inventory
planning

* Wins more business by complying with core traceability requirements

OMNEX
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Traceability — 4M — Measurement

Measurement Traceability is important for providing assurance and accuracy to
both customer and in-house manufacturer team for a given process.

Establishing a traceability in measurement that is accurately traceable to a higher
standard gives credibility for manufacturers for their results to their customers.

One common misconception with measurement traceability is that the result of
the measurement or the value of a standard is actually traceable which is not the
only understanding it also provides measuring equipment is traceable and
accuracy.

Measurement traceability ensures that a manufactured part dimensions, material
or testing and even instrument calibration is accurate and will meet the desired
specifications for the application.

OMNEX
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Traceability — 4M — Measurement

Result records are documents that give an account of the results at
manufacturing, testing and inspection.

Examples:

e Alterations in the manufacturing / measurement process.
e Results of tests and inspections

e Marking between parts and/or lots.

e Reports and investigations on nonconformities

e Certificate of parts / lot w.r.t SC and CC characteristics

OMNEX
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Traceability — 4M — Measurement

Key benefits of Measurement traceability -

* Assure that correct components are allocated to the next processes or
customer

* Improves & enables contaminated and noncompliant materials to be located
and purged

* Provides comprehensive part inspection history including test results, repair
and rework

* Improves product and process defects tracking including which repair
activities were undertaken, such as replaced parts and operator activity.

OMNEX
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Traceability — 4M — Measurement

Continued.....

* Normally trace possible root causes — particularly if the cause is a
component failure from a specific vendor or production lot

* Tracks operator certification and skill confirming that only certified
operators with the appropriate skill and training performed the necessary
measurement

* Ensures calibrated equipment & instrument are used in production and
track the best before date for calibration of equipment and instrument used
for manufacturing and measurement.
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Traceability — 4M — Documents

Bin card

Bin card is the record maintained under the inventory system by the stores
department and shows the quantities of materials received, issued and balance
in hand after each receipt and issue. It is also known as stock card or bin tag.

It is the statement of records only quantity of materials not the value. It is
updated when receipts and issues are made in the store department.

Bin Card is maintained for each item in the stock, in this way it facilitates
individual record keeping. It also provides information about the minimum level
or maximum level of stock. Bin Card is flexible to use as its format is not standard
or rigidly specified. Control over stock can be more effective due to continuous
updating. It reduces counting errors.
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Traceability — 4M — Documents

Bin Card

Material Code: Maximum Level:

Material Description: Minimum Level:

Location: Reorder Level:

Unit of Measurement: 0O O

Verification with SL
Date | Doc No. | Received from/Issed to | Receipt | Issue [Balance | pate & Verified by
Real Time Data
Raw Material
Date aw Hateria Particulars Bin Card # Quantity
Name

18t Jan 2017 Air Mesh Receipts 00000 O 5,000
4" Jan 2017 C4 Cartons Receipts 00 0 10,000
7 Jan 2017 C2 Cartons Receipts 00000 O 12,000
15" Jan 2017 C4 Cartons Issues 000 A0 0 A 4,000
20" Jan 2017 Air Mesh Issues 0000 0 O 1,000
23 Jan 2017 C2 Cartons Issues 000K OO0 OO 8,000
271" Jan 2017 Air Mesh Issues 000K 2,100
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Traceability — 4M — Documents

Route Card

Production route card is used for planning the material flow for the production
with step by step process and sequence required for the product, this planning
sheet is used in all the manufacturing industry that basic requirement for the
process sequence and interaction between all the processes and product
requirements. Production route card is information sheet for the order wise /
customer wise product progress and route tracker and to monitor.

Process route card must have the all information that required to manufacturer
the product as per customer requirement and also to consider the quality
requirements for the product as per customer expectation.

OMNEX
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Traceability — 4M — Documents

Some basic following fields are used for the production route card:
* Customer Name

* Product ID and Product Name and quantity to be produced

* Generate date — this production route card generated date

* Process sequences & production -

== Process name

— Start and end date

— Production unit that is quantity
— Reason form reject if any

— Accepted unit

— Remarks

OMNEX
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Traceability — 4M — Documents

Customer Specffic Regurement " Spacjal Process / Characteristic

PRODUCTION
ROUTE CARD

Customer Mame

Product |0 & Product Name

Quartity { Unit )

Generate Date




Traceability — 4M —

Data Reporting and

Method : RM receipt

. ) o ml

Supplier Lot Number Sampling and testing
Date and Time Certification
GRN Calibration
Internal numbering Sorting

Method : Kitting

Employee number ﬁ}
Skill level '~

Authorization ‘
Man : Kitting

Employee number
Skill level
Authorization

Man : Production

=

Work order
Component Serial number
Station number
Tools / Fixture number
Date and shift
Qty Ok vs. Not Ok
Rework / Repair records
Equipment certification
OEE / Time Management

Method : Production

o

-

Method : Shipping
Ve mumber —
Tracking system
Loading condition and Quantity {

£
Measurement : IQC =

Summary

\ﬁ / Skill level
\
x
N\

Method : Storage

4 | o
Identification of
Route History

Batch / Lot number
Station number

Authorization

Digital approval
g
Dock control
Batch tagging
Lot identification
Material identification

Material Content
Vision control
Identification

FIFO / Shelflife

Employee number
Skill level
Authorization
Digital approval

i

3]
Work order
Component Serial number
Station number
Sampling and testing
Date and shift
Measurement
Testing Equipment certification

Method : Packing

Work order
Qty and batch number
Date and shift

WWW.ONMNEX.COM

traceability
(ERP or other IT system)

A ™

Purchase Order
Production History
Productive Reports
Process Controls
Machine Events
Measurements
Change History
Deviation Records
Chemical Presence
Certification
Packing and Dispatch
Invoicing etc

FIFO / Shelf life
Copyright 202T Omnex, The. AT RIGHTS REServaass woriiion s o
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Exercise — Backward Traceability

Backwards traceability
Select a finished product from the material ready to be dispatched. All team will collect
record stored may be throughout the different process or department.

Team will present there finings along with photocopy of relevant records based on the data
at receiving, at incoming inspection, manufacturing, packaging and shipping of the finished
product. Do not write on or use highlighters on original records.

Complete a physical inspection and document the results based on the traceability
completed. Add as much as photocopies of all related records used during the traceability
exercise e.g., material description, lot numbers, quantities, production records, shipping
records etc.

Based on the recovery or tracking done Identify areas of improvement to increase
efficiency.

The team has to collect the documents from different department / process mentioned
based on the exercise completed for markings

OMNEX
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Exercise — Backward Traceability

Relevant Information for Traceability

Record (be sure the information can answer the question in Location
parentheses)

Receiving Log

Incoming inspection records

Instrument calibration
records

Product Storage Log
Shelf life Storage Log
Cold Storage Log

etc.

OMNEX
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Exercise — Backward Traceability

Relevant Information for Traceability

Record (be sure the information can answer the question in Location

parentheses)
Production Record

Packaging Material Usage
Record

Shipping Log
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Traceability - ERP
ENTERPRISE RESOURCE PLANNING(ERP)
ERP is a cross- functional enterprise system driven by an integrated suite of

software modules that supports the basic internal business processes of a
company

A traditional company has many departments/ business units(BU), these
departments/ BU continuously communicate and exchange data with each
other when ever needed, but ERP combines all databases across departments
into a single database that can be accessed by all employees

By combining all databases across departments into a single database that can
be accessed by all employees and also automates the tasks involved in
performing a business process interlink

The success of any organization lie’s in effective communication and data
exchange between the departments/ BU as well as associated third party such
as suppliers, outsourcers and customers.

OMNEX
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ERP — Individual / Decentralized System

Order / PO

Parts Shipped

Of'der/ PO

Program / New
Development

Incoming and Final

Quality

e

= Res )
Q x 24rce provideq
- 3 ‘ /,
o %

Human Resource ed Man Power
Traming

L il e

Production

Invoice with GRN number

G
RN + Payment terms

II’IV()'
ice ofpreviouS vear

Finance / Accounting

OMNEX . -
B T Note: Data and case study is only for training purpose _

.COM . Copvright 2021 Omnex. Inc. All Rights Reserved.
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SCM / Logistics /

We need parts on time

&

Management
Isolated reports from
department / BU

Purchase and SQA
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ERP — Individual / Decentralized System

Problems with ERP - Decentralized System -

Numerous disparate information system are developed individually
over the time.

Integrating the data becomes time and money consuming.

Inconsistences and duplication of data.

OMNEX
&

High inventory, material and human resource cost.
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ERP - Individual / Centralized System

Marketing and Sales

Order / PO
<« Parts Shipped
Invoice

Incoming and Final

Management
On Time data and
reports

Program / New
Development

SCM / Logistics /
Store

PO / Order placed
Acknowledge needed |

—>

Advance shipment notice Suppliers

Fim )

Finance / Accounting

OMNEX | - s
I " Note: Data and case study is only for trammg purpose s ;
.COM — - Copyright 2021 Omnex, Inc. All Rights Reserved.
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e
Benefits of traceability with ERP Integration

Management

Provides on time reports, spreadsheet and analysis on all BU processes
including KPI

Ability to modify, add and share new requirements and build plans for new
models.

Reduce the time taken and risk associated with managing issues, assets,
non moving stock etc.

Adapt quickly to changes in the business while continually improving
operational effectiveness

OMNEX
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Benefits of traceability with ERP Integration

Customer

Facilitate on-time communication and ordering from customers through a portal and
self-service ERP.

Manage, Track and Trace all aspects of the product lifecycle, including quotes, orders,
pricing, changes, validation and verification, requirement fulfillment, quality issues,
returns, repairs, campaign and service

Automatically turn a customer-specific feature requirement into a set of requirements
to be validated as well as buildable manufacturing requirements to the shop floor.

Streamline customer order which is faster, more accurate for make-to-order with
fewer errors in manufacturing and shipping

Provide visibility and tracking of product inventory and Improves equipment
management and inventory of spare parts

Manages and Tracks all modes of transportation w.r.t shipments control.
OMNEX
Y
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Benefits of traceability with ERP Integration

Manufacturing
* Digitalizes manufacturing by integrating planning, scheduling, quality, cost
management, material movement and shop floor control

* @Gains visibility across plans, accurately track manufacturing performance,
tracks and provides information on waste.

e Capture material and production data w.r.t markings according to
manufacturer, supplier and/or customer formats to improve effectiveness
e.g. material transaction

* Optimize manufacturing performance, facilitate risk management analysis
on planned and unplanned equipment and machine maintenance,
including calibrations

OMNEX
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Benefits of traceability with ERP Integration

Manufacturing
* Digitalizes manufacturing by integrating planning, scheduling, quality, cost
management, material movement and shop floor control

* @Gains visibility across plans, accurately track manufacturing performance,
tracks and provides information on waste.

e Capture material and production data w.r.t markings according to
manufacturer, supplier and/or customer formats to improve effectiveness
e.g. material transaction

* Optimize manufacturing performance, facilitate risk management analysis
on planned and unplanned equipment and machine maintenance,
including calibrations
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Benefits of traceability with ERP Integration

Supply Chain
* Facilitate real-time communication about RFQ and development including
product and process requirement

e Synchronization operation and traceability between supplier and
manufacturer

e Capture inbound receiving data w.r.t. supplier labeled markings
* Ensure quality standards compliance with suppliers

* Track corrective actions and support continuous quality improvement

OMNEX
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ERP with Internal System and IMDS Linking
Application

Process &
Part data Production
* Number System
* Material Part A
Specification ¢ Weight
Product data
Development
N

Approval IMDS for
team individual
RM or

Part

y Supplier data
Reports * Name Worldwide
* Supplier Code Purchasing > Supplier need to connect to
* # of supplier for System MDS

each part
OMNEX
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Chapter 9




Industrial Internet of Things (lloT)

Stronger demand for customization, increasing customer expectations, the
complexity of the global supply chain —these and many other challenges
encourage manufacturers to find new, more innovative ways to remain
competitive. In an attempt to gain productivity improvements and uncover new
ways of enhancing manufacturing and supply chain operations, businesses
resort to digital transformation.

Industrial Internet of Things (l1oT) is a way of digital transformation in
manufacturing. Industrial loT employs a network of sensors to collect critical
production data and uses cloud software to turn this data into valuable insights
about the efficiency of the manufacturing operations and services they provide.

OMNEX
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Industrial Internet of Things (l1oT)

The Industrial loT helps organization achieve and enhance customer
experience by -

* Predicting product failures and service problems in after sales
e Evaluate product performance

* Maximize productivity through maintaining production uptime and
efficiency

* Reducing costs and eliminating waste.
* Optimize supply chain processes, improve demand forecasting,

OMNEX
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lloT — After Market / Sales

Aftermarket service is the new focus to address the revenue, profitability in
today companies as they are looking for new way to increase their revenue and
customer loyalty along with increasing competition along with tougher and
dynamic sales of new products, equipment and technology.

Profitability through services has always had a higher contribution to
company’s profit which further emphasizes the need for better service and a
connected IloT acts as a key enabler to monitor, control & optimize services
throughout the life cycle of the product.

lloT Enables -
* Remote service
* Analytics through systems

* Reduce Warranty costs / return

OMNEX
&

WWW.OMNEX.COM Copyright 2021 Omnex, Inc. All Rights Reserved. 158



——-—i‘B’ —
lloT — After Market / Sales

Remote service - this provides a rapid ROl without immediately changing the
entire value chain. Like -

* Monitor health & performance of product and provide much needed
information to customer service agents and field technicians.

* Provide accurate solution at a faster rate and reducing the equipment

downtime

* Tracks product and its performance against standard expected metrics.

OMNEX
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lloT — After Market / Sales

Analytics through systems - helps make informed data-driven decisions which
includes -

* Predictive maintenance —including service visits, potential failure, alerts

e Real-time information on product usage

* Scope for business optimization — an opportunity to integrate business
systems is made possible through IloT and can help in automating processes
like parts ordering, warranty claim management, customer support, asset
tracking and fleet management.

* An ability to transform customer experience — additional product value can
lower cost through software upgrade of the connected systems which can
focus on the usability thereby increasing the life of the product.

OMNEX
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lloT — After Market / Sales

Reduce Warranty costs

Arrest false claims — the operating conditions can be monitored to help
establish genuine warranty claims

Improve design — Manufacturers can get better insight into the performance of
the equipment thereby bringing in better features and functionalities with
quicker and better design

Reduce inventory costs — with insight into potential failures manufacturers can
better plan their inventory levels and increase sales of their high margin parts
Reduce service cost — by equipping the field technician with information on the
equipment configuration, performance, usage, etc. he/she can provide better
service enhancing

Enable remote servicing — decreasing unplanned equipment downtime and
reducing travel cost

OMNEX
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Case Study : 2 Wheeler OEM

Built an intelligent electric scooter, featuring route optimization and predictive
maintenance with Cloud loT which enables instant data crunching for thousands
of scooters.

Breakthrough of project

A small engineering team to invent a unique loT mobility system

* Facilitates platform updates every month

* Qualifies deployment of 43 10T sensors on each vehicle for granular data on
driver experience

* Delivers data insights that keep down costs for both the company and the
consumer

They linked their big idea to Google Cloud, confident that Cloud loT
Core and Big Query

OMNEX
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Case Study : 2 Wheeler OEM

The synergies between customer and Cloud IoT solutions resulted in a unique
mobility platform and Google Maps Platform-enabled navigation as a core
feature, 2 wheeler capabilities are amplified.

The 2 wheeler -

* Performs predictive maintenance to fix problems before they happen,

e Structures electricity use for big cost savings,

* Analyzes traffic and road conditions for optimal route options,

e Alerts riders to unoccupied electricity stations in the grid and many much

more.

OMNEX
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Case Study : 2 Wheeler OEM

The aggregated data from all scooters on the road is providing key intelligence

to develop future models based on customer habits and requirements,

for example,

* (Can read exactly how far customers are riding every day to inform decisions
regarding driving range

* Innovative updates such as "guide-me-home" lights and real-time
ride/energy efficient indicators help bolster Ather Energy’s competitive
position

* Rolling out an update every month. And that means our focus has to be on
application development too

With data insights the company makes a small tweak into some of the firmware
and fix issues with no cost impact on the customer as well as for OEM

OMNEX
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Case Study : 2 Wheeler OEM

Ride efficient How did you ride?

EFFICIEMCY WH/ KM TOP SPEED KMPH RIDER PROFILE

Efficient ] Balanced ] Agaoressive
5 2 Community best ¥
; 2 You are a Bal |
Lower the WHIKRL battor he efficiensy

DISTANCE KM

® Eco335HM @ Ride 124KM @ Spart 1054 KM

Mode of ride
Sport vs Ride vs Eco

OMNEX
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Case Study : 2 Wheeler OEM After Market

Charging behaviour

PRIVATE CHARGIMNG LUMITS ATHERGRID CHARGIMG LIMITS
JAMZO[ 71 UMITS ) JAMZ0 [ & UMITS ]

-59- 7

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

40% 86%

Personal and Vehicle documents

Towing Alert

A=m
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lloT Adoption in Manufacturing

The main adoption drivers for the Industrial IoT solutions include:

Cost reduction. inventory management, reduced machine downtime, efficient energy
use.

Shorter time-to-market. Faster and more efficient manufacturing and supply chain
operations, allow reducing product cycle time.

Mass customization. A dramatic increase in the variety of produced increases
manufacturing operations get more complex. Tracking the inventory and the
manufacturing operations becomes burdensome and, in some cases, not feasible. lloT
facilitates mass customization by becoming a source of real-time data required

for thoughtful forecasting, shop floor scheduling and routing.

Improved safety. lloT helps to ensure a safer workplace. Paired with wearable devices,
lloT allows monitoring workers’ health state and risky activities that can lead to injuries.
Along with ensuring workers’ safety, lloT addresses safety problems in potentially
hazardous environments. For instance, in oil and gas industry, lloT is applied to monitor
gas leakages as it travels through the pipe network.
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Three Visibility of lloT’s in Manufacturing

lloT technologies are transforming the way production systems are built and run,
driving improvements across manufacturing in digital transformation:

* Visibility into shop floor and field operations
 Visibility into the manufacturing supply chain

 Visibility into remote and outsourced operations.
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Three Visibility of lloT’s in Manufacturing

Visibility into the shop floor and field operations

The Industrial lloT offers the innovative level of visibility into the shop floor and
operations, as well as the control over resources. IloT technologies fill the gaps
created by that lead systems like ERP which has their own limitations eg the
dependence on manual data input or the inability to work with detailed
information By providing manufacturers with second-by-second shop floor
data, lloT allows businesses to -

* Track real-time equipment status

* Manufacturing process productivity and records

* Inventory and its location

The lloT applications allow manufacturers to gain a higher level of visibility in -
» Supporting manufacturing operations
* Facilitating industrial asset management.
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Three Visibility of lloT’s in Manufacturing

Manufacturing Operations

loT applications for manufacturing deal with operations as monitoring and
optimizing equipment performance, production quality control, and human-to-
machine interaction.

Monitoring equipment utilization

loT applications for monitoring machine utilization can increase manufacturing
productivity by up to 10% to 25%.

loT solutions for monitoring machine utilization provide businesses with real-time
equipment utilization metrics, eg. what is occurring at every point of the
production process.
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Three Visibility of lloT’s in Manufacturing

Monitoring machine utilization starts with pulling relevant data about machine
operating parameters, e.g., run time, actual operating speed, product output, etc.
lloT gatherers data in real time and transmit it to the cloud for processing. The
cloud aggregates the data and develops it into informative insights about
equipment utilization KPls.

Based on the data collected the results are visualized and displayed to user either
web or mobile.

Utilization KPIs y
(TEEP, OEE,
setup and adjustment time, < A//
idling and minor stops, etc.) i
e
A AVA
| @
I -
T —— L " \: 3 [ B |
—

L] Factory worker/
! & ‘ - shop floor manager/
Data (Speed / Time etc) operational manager
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Three Visibility of lloT’s in Manufacturing

Manufacturing Operations

Quality monitoring
An lloT Monitoring the quality is done jointly by capturing 3 activities and linking it to that
individual product -

* Monitoring product quality like inspecting a WIP (work in progress) or produced goods
as it moves through the production cycle. e.g. possibility to inspect every WIP, finish
goods, statistical method etc.

* Monitoring the condition and calibration of machines/ equipment / instrument etc. on
which a product is measured or manufactured. e.g. it helps to detect bottlenecks in the
manufacturing operations, identify badly tuned and/or underperforming machines,
timely prevent machine damages, and more.

* Monitoring the quality of the production process, such parameters as equipment,
machine parameters (speed, vibration, etc.) and environmental conditions
(temperature, humidity, etc.) are monitored to identify when they go beyond the
normal thresholds and give trigger for correction.
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Three Visibility of lloT’s in Manufacturing

A lloT quality monitoring solution pinpoints the source of an issue, triggers an
alert to take recommend action to fix or tune the machine and minimize the
process of producing low-quality products.

Identifies that Pinpoints the source

Quality monitoring N |\ some parameter 5\ of an issue and
system '

/

/ is approaching sends an alert and

f the thresholds recommendations

e Calibration
e Machine health parameters
e Ambient parameters

[ sensors JONONe
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Three Visibility of lloT’s in Manufacturing

Manufacturing Operations

Monitoring safety

In various industrial sectors, including mining, oil & gas, transport, etc., workers
receive RFID tags that gather data on their location and wearable sensors collecting
data about their heart rate, blood pressure, skin temperature, and other
parameters. The sensor data is relayed to the cloud where it is analyzed against data
(e.g. from environmental sensors, legacy work planning systems, weather feeds,
etc.) to detect unusual behavior patterns (say, sudden vertical movements, unusual
heart rates, etc.), and prevent workers from falls, overexertion, and other injuries
and timely report a safety threat.

: : Unusual
l'/ Location > Analitycs Sl | o1 Vior
‘ " Heart rate,
Jy S— skin temperature,
v
| ‘ v “ﬁi galvanic skin response, etc. A v
| v, [
- . [l
R Contextual data
RFID tag) S (environmental sensors, 4 * A

W, weather feeds, etc.)
' g - "nn

N =
o

Worker's manager/
doctor
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Case Study : Tyre Industry (Manufacturing)

A Tyre Industries Ltd listed among the top 25 tire manufacturers in the world, with a wide
range of products.

Caters to diverse different business segments in the automobile industry and with

a global presence in 100 countries.

The companies has 12 manufacturing plants and produces over 35 million tires per year
and they needed to check and drive all their performance.

The critical manufacturing processes included mixing, calendaring, extrusion, cutting,
winding and curing and capturing the data and creating report manually was a
challenging task.

To over come the constrain the company opted for drive loT-enabled digital
transformation by connecting critical processes in tyre manufacturing. Some challenges
faced

* Integration with a fully-functional line and existing IT systems
e Support variety of machines with a variety of connectivity protocols

* Provided extreme accuracy and reliability so as to be used as point of reference
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Case Study : Tyre Industry (Manufacturing)

The process and manufacturing data was integrated with ERP to bring visibility and
predictability into the manufacturing value chain.

The resulting manufacturing process data was used for deeper analysis into improving
process quality and predicting failure of product additional it was also used to
monitor machine condition, and accuracy.

Machine - < 190620 [ » shifta T
REPORTS » ACTIONS = COMFIGURATIONS Jun 20th, 2019
MACHIMNE 02 Th, 02-21:53 COT
Parameter 05:00 - 06:00 06:00-07:00 07:00-08:00 08:00-09:00 09:00-710:00 10:00-71:00 17:00-12:00

Alerts
Time Message Workcenter Parameter LCL LWL UWL UCL Warnings Critical
13:00:00 A Warning lim MACHINE 02 Back Pressure 7 B 14 i5 a7 o
120000 A Control limi MACHINE 02 Cavity Pressure &5 68 a2 85 o 138
13:00:00 A Controd limi MACHINE 01 Rear Zone Temp... 150 160 195 200 164 G4
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Case Study : Tyre Industry (Manufacturing)

Benefits

“» Traceability: Mockup trail gave 98% accurate traceability through its
manufacturing cycle and derive insights around critical quality, condition and
production data at every stage.

e Quality: Reduced manufacturing rejection to only 0.05% as the data helped in
performing root cause analysis of parameters that govern process quality
using statistical and machine learning techniques.

* Productivity Improvement: Get an insight into parameters that impact line
productivity, such as line rates, loss and quality analysis at multiple levels.
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Case Study : Tyre Industry (Manufacturing)

Benefits

-» Machine Condition Monitoring: improved machine availability unto 97%
through monitor and analyze parameters that are critical to machine health.
Optimize machine downtime by predicting failure before it occurs.

* Automated Bookings: with ITOT integration with ERP, automatically book
production that helped in better visibility and unblocking the inventory.

* Energy and Consumables: Analyze energy and other consumables that are
part of the production process and discover ways to optimize their utilization.

Look forward to scaling further as the single source of truth for monitoring our

operational KPIs and continuous improvement initiatives : MD Tyre Limited
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Three Visibility of lloT’s in Manufacturing

Industrial asset management

Along with improving the effectiveness of manufacturing operations, the lloT is
applied to ensure proper asset usage, extend equipment service life, improve
reliability, and provide the best return on assets like.

* Industrial asset tracking
* |nventory management

* Predictive maintenance (based on condition monitoring)
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Three Visibility of lloT’s in Manufacturing

Industrial asset tracking

lloT provides -

— accurate real-time data about enterprise’s assets,
— their statuses,

— Jlocations and movements.

loT-based asset management solutions remove the tracking burden and
eliminate errors bound to the manual methods of data input.

Be it a mold, tool or fixture gets labeled with an tag, which serves as an asset
identifier. Each tag has a unique ID, which is linked to the data about a particular
asset. Both the ID and the corresponding asset data is stored in the cloud. The
asset data may include the asset’s physical parameters, cost, serial number,
model, assigned line, area of use, etc.
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Three Visibility of lloT’s in Manufacturing

Industrial asset tracking

Once an asset, say, a mold, leaves an equipment storage yard, an tag reader
installed at the store entrance, scans the tag attached and saves the record
about the asset leaving the store to an in-cloud database.

Similarly, when the mold enters, say, a molding machine, an tag reader at the
machine scans the tag and updates the data in the database. Logging such data
throughout the asset’s journey allows all to see the movements of the assets.

A tag reader along with GPS tracking can be used to state the location of the
movable assets out side you manufacturing location like supplier
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Three Visibility of lloT’s in Manufacturing

Industrial asset management

Enterprise inventory management
lloT-driven inventory management solutions help manufacturers

* Automate inventory tracking and reporting
* Ensure constant visibility into the statuses and
* Jlocations of individual inventory items

* Optimize lead time (the time between an inventory order and its delivery).

Inventory management solutions applied in the manufacturing settings are based on lloT
and RFID technologies. Each inventory item gets labeled with a passive tag. Each tag has a
unique ID that carries the data about the item the tag is attached to. To fetch the data
from the tags, readers are used. A reader catches tags’ IDs and relays them to the cloud
for storing and processing. To establish the location and the movements of the scanned
tags, along with the tags’ IDs, the data about the location of the tag and the time of the
reading are relayed to the cloud. The cloud pinpoints the location and the status of each
item, visualizes the findings and displays them to the users.
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Three Visibility of lloT’s in Manufacturing

Industrial asset management

Predictive maintenance, condition monitoring

Predictive maintenance relies on the insights gained with continuous
equipment condition monitoring.

A equipment with sensors collect data on a wide range of parameters
determining its health and performance, e.g. temperature, pressure, vibration
frequency, etc.

Once collected, the real-time data from multiple sensors is transmitted to the
cloud, where sensor readings are combined with data (equipment’s model,
configuration, operational settings, etc.), equipment usage history and
maintenance data fetched from ERP, maintenance systems and other sources.
The whole of data is analyzed, visualized, and presented to shop floor workers
and management on a dashboard or in a mobile app.
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Visibility across the manufacturing supply chain

Currently end-to-end supply chain visibility still seems far-off. However the
adoption of lloT-driven manufacturing supply chain management solutions are
quite positive. Smart supply chain management solutions provide manufacturers
with real-time insights into the location, status, and condition of every part (be it
an individual inventory item on a warehouse shelve or a truck delivering
supplies) at any segment of the manufacturing supply chain.

For instance, with the traditional supply chain management methods, the
manufacturers could only get general data about the availability of an product.
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Visibility across the manufacturing supply chain

With lloT in the manufacturing supply chain, organization get the data about both the
location and the properties (e.g. production date, shelf life, etc.) of each individual
product.

Along with monitoring the location and the properties of the product, lloT is applied to
monitor the conditions, under which the objects are stored and delivered. Before lloT
came into play, the condition of goods could only be monitored once they arrived at the
delivery point. Now, the condition of materials, components and goods can be monitored
during transportation, which is especially relevant for the manufacturers of breakable and
perishable items (e.g. adhesive, glassware, modern nanomaterial's, etc.).

Consider an example of a adhesive company shipping an order to a customer via a third-
party logistics service provider. Sensors attached to the containers monitor the
temperature inside the containers, suppose, because of a cooling system failure, the
temperature inside the containers is starting to rise. A temperature sensor attached to
the inner side of the container ‘detects’ the deviation from the recommended threshold
and alerts both the supplier and customer. The lloT solution notifies the driver too that
the delivery conditions have been violated and immediate action have to be taken.
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Visibility into remote and outsourced operations

When an enterprise builds or buys a manufacturing or storage facility in a
different city, state or country it still has to maintain its manufacturing and
production standards (material testing, industrial automation, predictive
maintenance, and other) which is difficult with traditional methods of
monitoring.

loT-based system given timely prediction of potential failures, allows
scheduling, maintenance activities in advance and eliminates the need to keep
a local maintenance team. Similarly, loT-driven utilization monitoring solutions
help manufacturers keep an eye on the efficiency of manufacturing operations
(by providing real-time equipment efficiency metrics) without direct access to
the shop floor.
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The challenges of lloT adoption

The toughest challenges faced for starting lloT-enabled digital transformation initiatives
include -

Investment needs and ROI - 11oT initiates spending on hardware (sensors, gateways),
connectivity, cloud storage, administrative labor, and technical support. Businesses have to
consider how quickly they can roll out new solutions and how fast it will take for a solution to
start generating revenue.

Data security issues - lloT adopters believe lloT is increasing the risk of cyber attacks as they
do not have a plan to prevent losses from possible security threats. As most of lloT system
and sensor are driven through 3™ party

Lack of qualified employees - Have a shortage knowledge or trained people at the
management and deployment level with experience in lloT. Other specific skills that are
lacking, which include analytics expertise and experience in big data, embedded software
development, embedded electronics, IT security and artificial intelligence.

The integration with operational technologies and legacy systems - The difficulty of rolling
out lloT solutions in the existing manufacturing ecosystems and that to without data losses

and security as they were based on different technologies and networks.
OMNEX
&

WWW.OMNEX.COM Copyright 2021 Omnex, Inc. All Rights Reserved. 187



Chemical/Gas Temperature

Motion/Velocity/

S Displacement Machine Vision/

Optical Ambient Light

|‘c. = ®

Position/Presence/
Proximity

T —
Force/Load/

Torque/strain/
Pressure

" —
Mation/Velocity/
Displacement

Electric/

= magnetic
Acoustics/
SOund_.-'
Humidity/ Vibration
Moisture

Leaks/Levels




Overall Summary
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Thanks You!

Questions?

INfo@omnex.com
734.761.4940
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