Manufacturers Alliance Seminar
Improving Equipment Reliability

Hear what leaders have done to ensure equipment is safe,
working correctly, available when you need it, and producing

parts defect free.

Welcome

Kirby Sneen, Vice President
Manufacturers Alliance

Please silence your phones during the A copy of today’s presentation will
presentations and discussion. be available in our Event Archive.
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Thank you to our sponsor

Mike Bowen
CBRE
www.CBRE.com

What CBRE Does Not Do

Manufacturers Alliance

Sharing Education & Resources Peer-to-Peer

CBRE




What CBRE Partially Does

For Sale/Lease

Mike Bowen
Matt Oelschlager

+1 952 924 4600

CBRE www.cbre.com
CBRE
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Thank

You

CBRE

Thank you members

Agropur Inc
Amesbury Truth Inc
AP Engineering
Artistic Finishes

Atlas Manufacturing
Crystal Distribution Inc
CSM Bakery

Imperial Plastics

JB Group

Metro Mold & Design

Midwest Rubber Service & Supply

MnTAP

Nahan Printing

PGC

Post Consumer Brands
Prospect Foundry
Quality Tech Services
Toro Company

Turck Inc

Uponor

Vascular Solutions
Vista Outdoor

Member Companies may send up to five employees to
Educational Seminars and Webinars at no cost.
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Member Communications

DNin

Member Resources

2017 Compensation & Benefits Survey

Now Available

Job Postings & Resume Listings
Skilled, Technical, and Management positions, 300+ views per day

Legal Hotline
Member companies have access to professional advice on
employment law and labor related concerns

5/9/17



Eaton Corporation

Lawrence Harer
Maintenance Manager

Improving Equipment
Effectiveness

Eaton Corporation

Lawrence Harer

Maintenance Manager
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About Myself

* Machine Operator for 3 years

* Setup Technician for 1 year

* Maintenance Technician for 7 years

* Maintenance Lead for 3 years

* Assistant Facilities Manager for 3 years

* Maintenance / Facility / Tool Room Manager
for 13 years

Eaton Corp. Eden Prairie Facility

§
5

Location Eden Prairie, MN

Products Spgol Motors & Steering Control
Units

233,000 sq. ft.
243 Employees

Size/Employees

CNC Turning / Grinding / Lapping;

Typical Processes Heat Treat / Assembly / Painting

Manufacturing
Environment

Low Volume, High Mix
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Definitions

Breakdown / Reactive Maintenance — Waiting for equipment
to fail before repairs or service is done

Preventative Maintenance — (Time Based) scheduled periodic
inspections, cleaning or part replacement. (Predictive) Based
on hours, analysis tools or monitoring devices.

TPM — Total Productive Maintenance: This is a holistic
approach to maintenance that involves operators,
maintenance and engineers

AM — Autonomous Maintenance (operator level maintenance)

Definitions Cont.

RIE — Rapid Improvement Event. An event
that involves all levels from operators to plant
leaders. Usually 3-5 days depending on scope

CONC - Cost Of Non Conformance

16
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Starting he TPM / PM Journey

Do you have the culture to succeed
Have you identified your critical equipment
Who is driving this initiative

How much time do you have for the event

7 simple steps to engage employees

Create an environment of care and inclusion.
You need to listen to your employees, include
them in decision making and lead by example

Lead through influence and not by authority

Create a compelling vision for the organization
and the organizations vision for the future

Create a culture of appreciation

18
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* Engage all the stakeholders, do not leave
anyone out

* Find out what they are good at / weak at and
utilize those skills during the event

* Be strategic and intentional about engaging
and motivating employees

"Everybody is a genius, but if you
judge a fish by its ability o climb
a tree, it will live its whole life
believing that it is stupid”

Albert Einstein

20
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Building a TPM / PM culture is a
journey

It will not happen quickly — My Journey
2004 - Fix as fail / no support from leadership

2006 — New leadership, some support. 100%
reactive. PM system is just getting started

2008 — Operators start seeing benefits of PM
and asking supervisors for PM on their
equipment

21

2010 — Start Autonomous maint (union buy in)

2012 — New leadership, drives all PM / AM
programs. Overstaffs maintenance dept. to
get ahead of curve

2014 — 31 % reactive. PM / AM engrained in
culture

2016 — Continue to refine processes.

22
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Prioritize Equipment for TPM

* What are your critical assets?
— Is that based on data or emotion

cccccc

nnnnnnnn

Rapid Improvement Events

* RIE’s are a great way to get employee buy-in

* You have cross functional team that can
address all issues from scheduling, routing,
standard work, Job Safety Analysis and
maintenance

» Different departments gain an appreciation
for what other departments do

24
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Rapid Improvement Events

 Start planning meetings 6 weeks prior to
event. Meet for 1 hour once a week.

* Order any supplies / equipment so it is on
hand for the event

* Have 3 status checks a day during the event.
Morning startup, working lunch and end of
day check and planning for the next day.

482015 Rapid Improvement Event Preparation Checkiist

'Rapid Improvement Event Praparation Checkiist ]

Team: Sam Shukla, Lawrence Harer, Katherine Syverson, Eimar Guseyn-ZaBave Tumer,

3 Weeks Before Event: (% COT:100 ) |2 Weeks Before Event: (% COT: 100 |1 Week Before Event: (% COT:100 )|
O 1: Select area and topic. O 1: Determine aciual cument steady customer demand [=} |Rzm1wemmram 2 weeks before™
) 2 wentny tecem ianer, co-seaner ana n team (ot meuse caten-up).
members. O 2 orter 0 2 Bewne
O 3: Prepare a process now sgram of focus site. ] 3 Detemine schua ousput (using acual
o 1 e 36 4 Mecke sabor )
O 4 Define the the: 4 ha this
Event team (eg. create 1-plece flow layout with. w(wlmm\nmmmm; [m ﬂmlmmmpmmt’mmner[immuml
‘Stanmar Work). O 5: Gakuiaia 3efual prouctity (U2 B3] I0ea Dy 30N DAl hours
O 5: Define the memsurements and tamets for the feam. ‘chis) uepu lvided by achil ot o worked. 3 4 Pt e ol somes ot
‘Sarety, qualty, cost, devery. Addfionai on mrgetenest |I] 6 Colisct 3nd review achual Procuction Control D1 5ol g wi vy memoss ana suge-
'BOANS Tor &t east e past 4 Weeks. area. Review Measurements, Grgsts,
O s mmm@mu«‘mmmu O 7: Delermine top 5-10 top noted mmmmummmm.nh
‘with Division C1 Specialist ‘on Prodhuction Control Boards (eg. shortages) concems. Relrforce what's In It for them,
(m]s ssmanmnmnm.Em 1]z Profe and targe shees compels tocoottnar [0 & Fim o compicte coxenvtans on o tarlyfrom
Run Process with feam and lead Calkculate TAKT fime, rhe sum of the cycle time process matrix
[0 =: Phoio area. ag
O 3 Pareio delays. O 3 Communicate the resources the leam expests to need:
[0 5 Aok 3 ew nara guestons: pnen revst 1,2 ana o ot oy
"t e e o Ee? D1 10: Review achual ingunes in the past 12+ monm, et s sttt s e et
e ,.,u_ap._.da_p-n.a—« ‘and member concems. List top § safety lssuss.
L1 112 Review 3cual customer IS5Uss, SUR resLts, 1 = Brer e ieacersnip ana 31 employees. AGAIN
matome e dfence oge 3 e ey ‘5eiap and rework data. List top § quallly ssues.
O 12 Post visual Information In the area about Event. O 10: Train the team members. Tlliammh\mm
g |[izcczane | | 132 Mol 2 meeting izt Incugec every memper of the of R Events 3n fetal mat
v | 2. i mescimets, et na acscn mzmmmgmumm T
g | o nveravies. SLANGEND WO, 5-5. pul SYSHEM, ELS D3SCS).
PO | S I = 14.mupimlmpwmugaw sk 1 11" Prepase suppies S0 GEEes o e Bam.
pry [ and put these Ideas on a list. - ocattorn wed schechsws (Cuy 1 Brietrg, Lowsers Nevsrgs,
- [=} |5«.RMEIMWMEMMIE&I co-eader ‘ma bremt-ot i he s, el prasentaten)
— ‘3 members (reeonnm 173 of t2am from area). oo daby g rchs bhen -t
e || L1 16 Brief am co-eaders and members: Evert s, R —————————
el (N targets ana
- L1 17: Miake 5ure tnat £ach team member unoerstancs A et o
i d ihat they are commitied for the whoie week!!! opwwches, oy, ey
1 15: Review packages ¥om any previous RLL Events 1 12: Reconfim schedite cominants v azch feam
Inthis area. Pay special atiention io time memier, Supervisor, maint. person and contracior.
‘observalions, standard work combination sheets,
Fayouts O 12 snest win nromaticn 10w,
10. OBSSNVaDON 3N SLANGEM WMk s, material Sow and labor fiow color coded.
1 12 Review avallablliy of area and equipment Iiely O] 14. A3 probiem satving training
11. Start RIE newspaper 10 be neaded. Adjust and plan scheduies.
) 12 16t pass proflie and target sheets in coordinaior
1 20° 0o Takractual bar chart or Operators requirea Bar chart
preparation checklist Page 1

26

5/9/17

13



Rapid Improvement Event Area Profile

Team#:
[Focus Site Event Dates:
Preliminary Objectives: [Team:
Production Requirements (Takt Time):
Process Information: ICurrent Situation and Problems
\
27
RIE DAILY PROGRESS TARGET SHEET
Department Number: Team No.: Date:
Focus Site Takt Time:

Start

Target

1st Day

2nd Day | 3rd Day | 4th Day

Difference

% Increase /
Decrease

Space (Sq. Ft.)

Inventory (pcs)

Walking Distance (ft)

Parts Transport Dist

Throughput Time

Cycletime

Volume Per Day

Full-time Equivalent Crew

Productivity

Changeover (Total)

Schedule Attainment

Safety Improv

Quality Improv

Remarks:

28
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PM / AM Setup

Use the RIE to develop or enhance the PM as
well as the AM program.

Use the operators to help build the AM
program.

Create a visual AM check list so it can be
monitored.

What is not measured or monitored will not
get done.

Metrics

Start with management and ask what they
want to see.

Should not take more than 2 hours to pull
data

Slowly expand, however only show critical
machine data and high level data

If supervisors want additional data, show
them how to run individual reports

5/9/17
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Basic maintenance metrics

PM vs Reactive (# of Hours) PM Completion Rate

31

Lessons Learned

Every employees needs to be engaged

Address employees concerns no matter how
minor you feel it is. This is their equipment

they run every day and it is important to them

In-depth planning of every step is crucial

Celebrate the event by doing a plant wide
report out at the end of the event.

5/9/17
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Thank you

The Toro Company

Kelly Pearson
Director of Operations

5/9/17
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MANUFACTURES ALLIANCE-
IMPROVING EQUIPMENT
EFFECTIVENESS

Kelly Pearson-Director Operations Toro Shakopee

The Toro Company =

5/9/17
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About The Toro Company 3

* Headquarters in Bloomington, MN
* Founded July 10, 1914, celebrated 100 years in 2014!
* Employees 6,800 (10/2016)
* Revenues $2.4 billion (10/2016)

* Innovative solutions for the outdoor environment
including
* Turf, snow, ground-engaging equipment, irrigation & outdoor
lighting
* Strong network in over 90 countries

* Golf courses, professional contractors, groundskeepers,
agricultural growers, rental companies, government and
educational institutions and homeowners

Shakopee Manufacturing Plan =

* Strategic & Proprietary Metal Fabrication Components

* Support 6 customer plants

* Tomah, WI; Windom, MN; Beatrice, NE; Juarez, MX;
Spellbrook, UK

* Plymouth Service Center
* 250 employees, 3 shifts, skilled labor-Union

* $S63M output
* Sheet & Tube Laser
* Tooled Stamping
* CNC (vertical & horizontal milling; turning, grinding)
* Welding

5/9/17
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Total Productive Maintenance =

* Maintenance created TPM
BOOKS for each machine

* Checklist for operator to do
* photos

* TPM books located by
machine

* Operators performed TPM

TPM 15t Wave (2006) =

 Simple operator check off
with space for comments

* Failures:
* Books were cumbersome

* Operators disagreed with
checklist

* Poor supervisor/manager
follow-up

* Preventative Maintenance
program in infancy

5/9/17
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TPM 24 Wave (2008)

* Training on 5S & TPM
* Visual Machine Methodology

 Started with one critical work center
* 1 page TPM (double sided) with TPM check sheet

* Operators and maintenance involved all shifts
* One champion per machine-group lead

* Layered process audits (leads, supervisors,
managers)

Examples of Visual Controls

Under

| 2

Slippage Mark

Process Control Board

Operating Range Shadow Board

Lol

7

Condition Tag

5/9/17
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Visual Should Answer Questions

* Is my machine ready to run?
* How is my machine running?

* Does my machine have any outstanding work
orders or issues to be aware of?

* Have | completed my daily checks?

* Do | need to report any abnormal conditions found
in my daily checks?

* How can | improve my machine?

Visual Machine

A o

L{'Y AXIS SPINDLE

5/9/17
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Visual Machine

Visual Machine
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Why it didn’t work...

* Champion (group lead) frustrated with others not
doing TPM-left area

* Coach (continuous improvement manager) left
facility

* Supervisor & manager not bought in & not
prepared to maintain system

* System complicated to make changes and maintain
* Massive size files due to multiple pictures

TPM 4th Wave (2015/2016)

ON

* Operators & maintenance G2 - SINGLEPOINT LESS

ey

l

involved

* Laminated 1 page document
hooked on machine for easy

release
* Layere¢ ;i

5/9/17
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Lessons Learned

* All operators must be trained on all shifts; maintenance
involved!

* Preventative maintenance practices must be in place-
helpful to have a maintenance system (DataStream)

* Pictures & concise activity list-keeping focus on the
critical few

* Training & expectation setting including leader auditing

. E]guipment downtime should be measured before and
after
* We experienced 20% improvement with TPM

. Prev%ntative maintenance 30-50% with REDUCED breakdown
spen

* >50% of machine breakdown attributed to improper lubrication!

Thank you!

25
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Networking Break

10:00

Networking Break

10:00
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3M

Doug Meyer

Operational Technology Engineer

Process Improvement
Strategy

" Wit:h 4
lNI! Kl
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Description

In this session, you’ll hear about positive change and some
challenges as we apply the concept of Total Productive
Maintenance Process Improvement across a very large and
complex organization.

You will learn how this sustainable process strengthens Plant
Engineering’s leadership role in delivering stability and flow to
our very important customers.

Doug Meyer

is the Operational Technology Specialist

for 3M’s Film Manufacturing Division.

During his 30-year career, he has worked in
Manufacturing Engineering, Plant Operations
Management, Cost Engineering, Lean Six Sigma,
Purchasing and Supply Chain.

In your work, in
your home, in
your life

3M Science is
everyw]

Science is in

Sc1§nce is just science Science s
until you make it mpany of

curious minds and
problem solvers

do something, change e s
SOI‘llethil‘lg, ilnprove meet the needs of our
something.

required to make
pr SS.

28
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Science.
Applied to Life.”

3M at a Glance (Year-end 2016)
* $30.1 billion - Global Sales

* $17.9 billion - International (non-US) sales
(60 percent of company's total)

$1.74 billion = R&D investment Who We Are: A Global Innovation Company
3M is a global innovation company that never stops
inventing. Over the years, our innovations have improved
* 668 U.S. Patents; 3,770 Total daily life for hundreds of millions of people all over the
world. We have made driving at night easier, made buildings
safer, and made consumer electronics lighter, less energy-
intensive and less harmful to the environment. We even
91,584 employees globally. helped put a man on the moon. Every day at 3M, one idea
always leads to the next, igniting momentum to make
progress possible around the world.

* $1.42 billion — Capital investment

«  $60+ million - 3Mgives cash and product donations

¢ 200 countries — where 3M products are sold

* 70 Countries — 3M Operations

3§ wlsusted Platform Module  mm—|
Total ProductivésMaintenance
The Phéntom Menace (Star Wars: Episode | movie)
« doulon Provence Méditérranée (French community)
Tens&do Pré-Menstrual (Portugueses PresVienstrual
Syndrome)
Topiramate (medicine)
Trade Promotion Manageiert.
Technology Park Malaysia .l
gy Y —
Total Productive Management: -
Technological Protection MeasuM
locks, copyright protection, etc.) :
Technical Project Manager
Total Particulate Matter
Tropomyosin
Transactions Per Minute
Technical Programi Manager
Third Party Maintenance
Total Preventive Maintenance
Total Productive Manufacturing
Total Production Maintenance
Technical Performance Measurement
Tire Pressure Monitors
Transaction Processing Monitor
The Philosopher's Magazine (UK)
P\

m 5 1M 2017. Al Rights
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Qur Vision

3M Technology Advancing Every Company
3M Products Enhancing Every Home
- 3M Innovation Improving Every Life

History of TPM at 3M

FOCUS: Maximize
Equipment Availability

Autonomous

3M TPM

Preventative

Predictive

Service to
Production

5/9/17
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‘Who Owns TPM?

Example of TPM Event — Application of Operational Excellence

bmmn mrelanin ARBALA coed TOM nnblemdalominn

ual

It has Events. Butitis -
much more of a system, |

I driven by Plant Engineering

w S -
i

Ecuipment Labefed “Visual®

Teann

Science.
Applied to Life.”

3

5/9/17
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3M Total Productive Maintenance - Standard Elements

ﬁ[
Autonomous

UNPLANNED

Preventative

Predictive

PLANNED
A

Service to
Production

©3M 2017 . All Rights Reserved. 3M Confidential

imize Equipmer

Optimized Asset Maintenance
Management (OAMM)

Production Tasks, Training, Tier 1

Calendar or Run-Based PMs.
Use PM Feedback/Data to improve

Use technology and data to predict failure
and assist in root cause

/’ Production Process
Operations )Enginecring

S

Setup/Changeover and Experiment
feedback to improve

Equipment design, checkout, handover to
production to maximize value

Details of TechLead Program

Continually
Developing
Technical
Skills --

Plant Engineering Leadership
Source: Plant Engineering Leadership
Development program.

...as leaders of our organization, if we remain focused on the
"design for success", the resulting value will simply
become a routine outcome.

Tech III — Reliability & Disruptive Engineering -
Source: ABET programs ics, (10%)

Tech I — Advanced Technicians (Mechanical & Electrical)

Source: Technician Development program (30%)

Tech I —Electro Mechanical Technicians (MultiSkill)
Source: BaseSkill program & 2 Year Technical “Mechatronics™
programs (60%)

. BaseSKill — 3 Technician Development Program
BaseSklll Source: Internal 3M employees with demonstrated skillsets actively

©3M 2017 . All Rights Reserved. 3M Confidential

enrolled in an approved Technical Program

5/9/17
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LIS TN TPM / Maitenance Productiy Plan Critical Business Need
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Breskdowns [HachineSpee tes
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A3

Every Plant
Engineering
Manager
should have an
A3 with each
component of
the TPM
process listed
with
improvement
tasks assigned
as required

Every Plant Engineering Manager should review the three (3) PEGE
evaluation tools for insights into their process improvement focus and
determine what metrics will drive them.

Activity Key Results and Issues

U Busi Partner UBPS|1

1 Last Date Taken: 2

9-Point Self-Assessment / PEI 1

Last Date Taken: 2

Plant Engineering Ranking Survey 1
LastQ1 Score =

Last Q2 Score = 2
LastQ3 Score =

Last Q4 Score = 3

©3M 2017 . All Rights Reserved,
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New PEI (Plant Engineering Index) Assessment

 Total Plant Engineering Assessment
T o AR Aty i $ PR WSRO RSRAS GRS g D Fra

A1 Actountabily for Preventative Manienance. 16,1 Accountatilty ang Respom bires
By — €2 Paices i Procaderss Esantahed 163 brartes
1.2 Organ ianion and Nans gare it Prosesses B3 Sehaduing P 10 Parsamnel Saleston Process
121 Priceties 8.4 Standard Operating Procedures 0.4 Marenance Employes Tranng
43 Eacite Oparatans 25 Revtewing Eesstand Pa's 153 Marienaecs Empioyes Toek Tomste Traing
1.4 Pt Engieesning Shops 86 Fasuts -
T Ak eoetcss (70 Prodiiive Mamisnance Avssssneni Crere_______ Mt
16 Comphinen 71 A% Svarat Plant Enpnaecng SYag] has Dean SSRERTTRE 111 Weamgns Hessuremars
2% 11.2 Operasonal Effecivensee
T3 Nemods, Teshnalogen. ard Tosts 11,3 Regulatory Complance
o 74 Sotcen and Trarirg "
T 23 Desmeniaton 75 Roste Davelopesent 115 Eavipmment Relabiing
. 23 Yracking Oss. T8 Folion Up en Route Resuts.
I T e — 77 Conts ana e
i 26 Perserel T8 Corpinerized Mairaaninse Mansgement
BT T — 15 Communus inprovemant
3.0 Computer Mansgenent Assessment Criteria Barves Emm—ncﬂn Pere e mﬁﬁewmm
T Copabiites * 21 Bave Ewvarts 12.1 Parnt Englawarieg Survey fanking
35 eceenity Precucian 83 PareWumer eaicaten System 153 Unierstiming Buvnews Panner Ssttacsin (L9 5)
1 22 Data Processing 23 Proturament Prograws 123 Pt Englnearieg Index Assessmenm IPED.
Bl 34 Usage 34 Stockeson Messeremer Nanagement
A0 Planning | Assessment Criteri A8 Ievermary Revien Pregran
A1 Egspmens Hentnicaton Spen 48 Corgunerized lvemsry
2 A2 Plning and Sehwauing Rele w50 Other TPN
a A3 The MlasnenScheduier fshions Besic prosedures Partrarships 1
e} A4 Spare Pants Farming Aworomoin 92 Aston orvows - Tash Trarmbar Opportin et
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+t+ ¢+ £ t+t £ £ ¢t t+ t+ t 1

2016 Plant Engineering Survey Assessment and Ranking

Linked to Leadership Behaviors “Ideal behaviors
drive ideal results.”

l Covers each part of the TPM Process Plant Engineering

Act with Integrity

l Leading AND Laggmg metrics \and Transparency
L & Explains purpo

Plant Engineering RANKING Survey - 2016 The goal of any metrio /5 & understand how % mave effectvely lead. £3ch faokty ¢

IV DUEESS COmpENtes, Wnoh mfentonaly Uzes many leadng, 7
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TPM
TPM

©3M 2017 . All Rights Reserved,

PLANT ENGINGERING RANKING 2016 Q2

ENoresp mO ml 3 m3

TPM Process Improvement Apphed toLife

=y

synergy

2. Develop TPM A3 Process Improvement Plan
* Visualize the strategy of what they are driving to improve

« Align organization to meet Improvement process

3. Meet Quarterly with Plant Manager

* Review A3 strategy actions and modify as required

 Complete Plant Engineering Ranking Survey and submit

©3M 2017 . All Rights Reserved,

. Utilize the three (3) feedback tools

* Discuss with their leadership team areas of greatest opportunity and

35



Capital Assets . ..

UNPLANNED

PLANNED

FOCUS: Maximize Equipment Availability £ €
B LN .
L ¢ While everyone contributes to ’O_
4 the TPM process, the TPM :l ‘*
N Process Improvement system is :I * GuTi';;",,g
4 owned by Maintenance / Plant 7 g e
4 Engineering. They set the o
4 strategy and drive the -.
4 " =
improvement. 3
_ | 1O proguction 1o maximize vaiue —I ;3.
 ©

............
inking

5/9/17
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Appendix

75 3M Confdental ©3M2017. Al Righis Reserved

I. Optimized Asset Maintenance Management
(OAMM)

A process of comparing breakdown maintenance with current set of

preventative/predictive maintenance activities to see how we might A o
optimize each asset through maximizing equipment uptime while —
minimizing total cost of maintenance s idngan

noil

This process may be done quarterly as a team, or organically after each -

breakdown. Aspects such as available spare parts, standardization of £ genenatior|
components, automation, frequency of preventative maintenance 3
activities, and task transfer are to be analyzed through this process.

.
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OAMM (Optimized Asset Maintenance Management)

Are We Advancing?

Provide a method of identifying the effectiveness of planned maintenance activities in detecting
and/or eliminating equipment failures by correlating failures experienced on equipment to the
corresponding planned / preventative / predictive maintenance activities that were designed to

detect that failure mode.

Do We Have Solid Discipline in Place to Manage OAMM?

Do We Have the Right People on the Team to Evaluate OAMM Results?

Do We Trust the Process of OAMM? Do We Know What to Do Next to Improve [t?

examples: Global Plant Engineering OAMM Homepage
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II. Autonomous Maintenance

) T lucpect Equipment
" Inspect D To Discover Abnormalities
s 'W~->. To Restore Equipment
Restare
> To [prove Performance
[,mmm, = '

TOpOVE] dy T Increase Pride in Operation
Performance g

Autonomous Maintenance
TPM Events
58
Standard Work for Operators
Layered Process Coaching Card
Reviewed in 9 Point Self-Assessment
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Equipping Operators To Engage in Maintaining the Equipment and communicating need for support

5/9/17

39



Autonomous Maintenance

Are We Advancing?
Machine adjustments made by their operators who are deemed to have unique knowledge about
the machines. It is a principal component of total productivity maintenance (TPM).

Do We Have a System to Consider and Prioritize the Development of Autonomous
Maintenance?

Do We Support and Promote Strong 5S Cultures with the Equipment?
Do We Participate in TPM Events in a Constructive and Progressive Way?

Do We Know How To Determine When to Transfer and When to Keep?

II1. Preventative Maintenance

Team Workflow Technology

Preventie
Maintonance

Mainsenance Effeciveness
W cnedue | Exeoution mh N on

Servise

Request
Allocates . Authorizes Data
Scheduled Tasks !l i | Access Collection
Maintenance Managers
and Tachnical Staft
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Preventative Maintenance

Are We Improving?

The care and servicing by personnel for the purpose of maintaining equipment and facilities in
satisfactory operating condition by providing for systematic inspection, detection, and correction

of incipient failures either before they occur or before they develop into major defects.
Do We Have Any Updating Policies for P.M.s?

Do We Request or Require Feedback on our P.M. work orders?

Do We Ever Look to Upgrade to Predictive Maintenance options?

Do We Look for ways to make things smarter/faster/better?

IV. Predictive Maintenance
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Predictive Maintenance

Are We Enhancing?

Predictive maintenance (PdM) techniques are designed to help determine the condition of in-

service equipment in order to predict when maintenance should be performed. This approach

promises cost savings over routine or time-based preventive maintenance, because tasks are
performed only when warranted.

Do We Have Any Updating Policies for Predictive Maintenance?
Do We have a Strategy to Improve our PdM technology?
Do We Consider Task Transferring to Operators?

Do We Look for ways to make things smarter/faster/better?

V. Service to Production (STP)

This is utilizing the Plant Engineering /Maintenance Department resources in pursuit of
Quick Die Change and Setup Reduction, Experiments, and Spare Part Availability.

For groups on the Loop and Supermarket Tool, this improvement will help reduce overall
customer lead time. For this and all others, it will improve overall operational efficiency
and assist the process of inventory reduction.

Preparation of tools and parts Die Pressure Teamwork and sharing tasks
Pre-work Number Coding Color Coding Standardization Height and stroke
> Pre-setting > Tools and jigs > Nuts and bolts > Size and shape > Die height
> Pre-cutting » and processes > Tools and jigs > Bolts and nuts » Machine stroke height
> Pre-adjusting » Hoses and handles > Tools and jigs > Bolster height
> Pre-heating > and processes » Hoses and handles > Machine level
> Air connection and wiring » and processes » Handling and storage level
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Service to Production

Are We Improving?

Improving The Support of Efficient OEE / Changeovers / Setups / Spare Part Availability /
Experimental Runs with Better Planning, Developing Skills, and Clear Understanding of the
“Voice of the Customer”

Do We Have A List of Improvement Plans for Setup Time Reduction?
Do We Have Participation in the Process Engineering Strategies to Improve OEE?
Do We Have Specific Goals for Improvement of the Availability of Spare Parts?

Do We Have Ways to Query the Voice of the Customer?

VI. Maintenance Conscious Engineering

Maintenance Conscious Engineering is Engaging Maintenance in the Machine Design,
Build, and Qualification Process, including all significant gate reviews where
equipment being purchased/built can be “standardized” to the receiving facility’s best
interest..

Reliability

o

Operability
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Maintenance Conscious Engineering

Are We Enhancing?

Engaging Plant Engineering in the Machine Design, Build, and Qualification Process, including
Spare Parts and Standardization to Effectively Minimize the Total Long Term Maintenance Costs

Do We Have Full Participation in all Phases of New Capital Equipment, especially
the early stages?

Do We Have Strong Relationships with Engineering Groups such that our  concerns
and ideas are heard and taken into consideration for future projects?

Do We Know What Steps We Need to Take to Improve this Process?

Are We Enhancing?

Do We Have Leadership Committed to Principles of Operational Excellence?

Do We Have Maintenance staff discuss history of Equipment — Breakdowns,
P.M.s, Predictive Maintenance activities, with Operators?

Do We Train teams to understand and investigate any potential task transfers, and
possible quality improvements?

Do We Develop Improvement ideas for immediate action, Accountability Board
assignments, further training, and/or cross-sharing?

Do We Upgrading Our Technical Skills To Meet New Capital Equipment Demands?
See the following link for a excellent write up on the practice of TPM Events Link to TPM Event Best Practice
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Q&A
Eaton Corporation The Toro Company
Lawrence Harer Kelly Pearson
3M Manufacturers Alliance
Doug Meyer Kirby Sneen

How did we do?

Please fill out your feedback
sheet for today’s seminar.
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Peer Group Membership

Would you like candid input on current challenges?
Leverage a group of your peers as your own
board of advisors.

» Sr. Operations Leadership
» Lean Enterprise
» Production Management

* Plus many more

Seminars & Webinars

Leverage the best practices and lessons learned
from a diverse panel of industry peers.

Working With
Communication Styles

June 8 at Dunwoody College

Improvement Cultures that Last
July 20 at Boston Scientific in Maple Grove
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Workshops

Accountability Systems
May 16

Quality System Development
May 17

Frontline Leaders Role in Hiring
May 18

Conflict Comm. Collaboration
May 31

Standard Work

June 7

Lean Manufacturing Simulation
Half-day format on June 13

Certifications

Lean Practitioner Certification
Next series starts May 23

Lean Leader Certification
Ongoing

Six Sigma Green Belt Certification
Next series starts July 12

Supervision Fundamentals Certification
Next series starts July 13

Flyers on the back table!
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See you soon!

Manufacturers Alliance
www.mfrall.com
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