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Process Engineering/Manufacturing professional with over 36 years operational experience, 31 years in the
automotive industry developing technically challenging automated capital process equipment, establishing
and managing Lean world class operations. Joined Sensata Technologies in 2014 through the Schrader
Electronics acquisition - responsible for all global manufacturing strategies, process development of all core
sensor product roadmaps and NPD/CM project execution

| established TPM sensor manufacturing operations for Schrader Electronics (SEL) in UK, USA and China
growing annual volumes from 100K per year in 1999 to over 85 million units per year in 2015. Over this
period was responsible for operations, manufacturing development roadmaps, investing $150M and
delivering successful automation projects for global OEM Automotive customers resulting in manufacturing
capability of $500Million/year of TPMS products.

Prior to Joining SEL in 1999, had 14 years experience working for Japanese privately owned auto component
manufacturers starting in process engineering key contributor role a progressing to manufacturing and
engineering management roles.
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Automated Capital Equipment Development

* This presentation discusses the Schrader / Sensata journey, developing complex
machines required to manufacture complex products in high volume

* Highlights Lessons Learned

* Focuses on the standardisation of the equipment development process

* The evolution from one prototype line to multiple high-volume lines in numerous global
locations



New product concepts require Special

Purpose Manufacturing Equipment

 New to the world products require new to the world manufacturing equipment

* Aggressive Business Growth requires significant and timely capital investment

* Conflicting pressures of ROl and Customer Expectations result in trade offs, but should
never mean intentional H&S or quality compromises

* Taking time to consider the H&S risks are fully understood early in the designh process
may cause frustrations but will result in robust cost-effective solutions
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Challenges

a9




Designing at Global Business level

Designing in the machine operator, the maintenance team’s and environmental
protection is not just a job for the HSE professional

Development Engineers should ensure all H&S risks are considered from the outset
with a cradle-to- grave approach (design to decommission). This can be supported
with the use of a machine FMEA template

Future machine repurposing should also be considered (helps with next gen ROI)

These principles apply to Construction, Building & Facility Management etc .......



Lessons Learned

Invest time
Designhing at the HQ
facility to simplify
and standardise
specs




Expansion needs
a clearly defined
and documented
process ...

The Stage Gate
Process




Equipment Stage Gate Phase |

|:| Development Eng.
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> Specific Design Information -
Cycle Time Requirements
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List to Development Engineer

Inputs from:
Man. Eng
Process Eng.

Publish FDS for:
Feedback from vendors
Revised Quotation
To capture all requirements

Raise Purchase
Order with chosen

vendor
Non- Production Equipment
Supplier : Review Equipment to Specification
Design Equipment to FDS, —~ Review Designer’s Brief

Generic Document and Current Review Supplier Risk Assessment

Legislation
Fail B
q q Construct Review design as ==
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Equipment required

HSE Approval

Review of Equipment with
Factory Acceptance Test HSE
FAT Safety Review Risks Highlighted
Review Designer’s Brief AT Fail
Review Supplier Risk Assessment Fail ‘
Pass
Pass
Approval to Ship Approval to Install
be corrected prior to to be corrected prior
shipping to shipping




Plan for Installation and

Commiissioning
Method Statement Insurance File
Process for moving Risk Assessment Contractor insurance
equipment from lorry to For installation Process details provided and held
factory site on file
NO

HSE Review

Approval to
Proceed?

Yes

Install &
Commission

Non- Production Equipment
Review Equipment to Specification
Review Designer’s Brief
Review Supplier Risk Assessment
Review of equipment with H&S

Site Acceptance Test
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HSE Site Acceptance

FAIL SEL Risk Assessments

Non-Conformance
List

PASS

Resolve Supplier
Issues

Issues resolved
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Following this process Examples:
means simple design « Engineering and technical teams do a
changes for safety different role from machine operators,

different risks and do require a tailored risk
become the new assessment, safe system of work and

standard sometimes technology (teach pendants etc.)
Schrader/Sensata’s  Emergency stops should be easily reached
URS issued to machine from any maintenance or operational
designers/developers position.

* This will mean that an e-stop is required
inside some of the cells where a
maintenance person could not reach an e-
stop that is positioned outside of the cell.




Retrofit improvements
now standard design feature




Does guarding provide the safest operating solution? ‘

» Efficiency and risk - Can the production operator still perform tasks without unnecessary guarding?

* The layout and machine design should take into account access for the operator for normal activities,
e.g. for resetting any operator controls, refilling materials, or product changeovers.

* All normal activities should be possible from outside the guard or interlocked door.

* To reduce downtime, and if it is safe to do so all possible areas where a stoppage could occur should to
be located outside guards.

 An example that we encountered was the manufactures of the machines put key normal activities
behind interlock doors resulting in continuous down time and resets

* Our conclusions included that the operator should have access to a vibrating bowl and channel, a fixed or
interlocked guard used to shield the operator from any moving parts. It may not be acceptable to put

everything behind an interlocked door.
|






Final test cells




HSE input: Research and Development Engineering teams d

Do they need HSE Design input?
When should HSE get involved?

‘Engineers know what they are
doing!’



Meeting the
requirements.....

Risk
assessment

CE marking

Up and down
stream issues
including legal

Approved
documentation

Authorization
through the
different stages

Changes to the
safety features




Our Evolution: Team Ownership

from customer to
competent supplier

Specifications

Drawings & document managment
Components selection

- Mechanical, Electrical, pneumatic

In hOuse maChlnery EHSR (Essential health and safety requirements)
builds Risk assessments
In house mechanisation team can be Validation and verification
agile to address the grey areas :
User guides
Own and manage transfer between our
sites within UK/EU and global sites Training material

Declaration of Conformity/Incorporation

Potential to place their product on the CE/CA marking

market?
Competent expert

1
Self-certification



In Conclusion

Its’s a complicated process
merging new technology into old
or add it into existing process.

Having a well-defined procedure
is essential

The development process must be
planned and managed at each
and every stage involving key
stakeholders

Installation protocols should include users, risk
assessments, Provision Use Work Equipment
assessments, training and snagging lists etc....

This will result in significant cost savings and will
result in efficiency improvements if all H&S risk
mitigations are effectively designhed in from outset.
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