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Meet the Speaker

Dr. Klaus M. Blache — PhD, MBA, MSCE, BIE, CPE

Director — Reliability and Maintainability Center
Research Professor — University of Tennessee, College of Engineering

Over 35 years in industry, managing and implementing continuous
improvement in industry. (such as Corp. [E Manager, North America
Head of R&M, and Mfg. Engineering Director at General Motors). Past
2-year Chair of SMRP

Current focus is helping industry and academia transition to Industry
4.0 and creating opportunities for industry to improve ROI

RMC does R&M training, facility assessments, applied company
specific research, proof of concepts, student internships and more

Lectures globally and has written over 200 articles on related topics
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Today’s Discussion

1. Evolution of Asset Management and Reliability
2. Observed Operational Challenges and Opportunities
3. What the Best Companies Do

4. Transitioning to Manufacturing 4.0

UT - Reliability & Maintainability Center
FLUKE.
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POLL QUESTION No. 1

When was the word Reliability first used ?

(Click only one answer)

1816
1927
1948

1955

FLUKE.
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Evolution of Asset Management - Maintenance / Reliability

+ High-Level Overview of Reliability Beginnings

1816 \ 1950 1960 1970 1980 1990 2000 2010 2020
Dependable Evolving to current Human Nolan & RCM?2 Expanded applications
Repeatable  Reliability definition Reliability Heap Study  Book on plant floor
Weibull NCMS & R&M Digital
Analysis SAE M.110 Transformation
SAE JA-1011
Reliability & -
Dependabilit
IEC Maintainability P y
« Systems
 Design for R&M Thinking
+ Sophisticated CMMS & Expert « Real-time data
Systems * Learning
- Systems to plan & control ° FMEA, PMO, RCA, Hazard/Integrity systems
work Windows * Wireless
- Large scale maintenance *  Multiskilling, Teams Mobility
Fix it when it’s projects « Condition Monitoring, PdM + Integration
broke - Some computer usage * RCM « Cloud

FLUKE.
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Operational Challenges & Opportunities

* Need to do more with less (reduce cost /unit)

More throughput from existing assets

Decrease downtime

Improve Return on Investment

Life-cycle decisions on assets

Copyright 2021 UT-RMC
: FLUKE.
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Operational Challenges & Opportunities

Employers do not fully understand why employees are leaving.

Factors that are important to employees
versus what employers think is important

P Employers seem to overlook the relational elements
that are key drivers for why employees are leaving.
such as lack of belonging or feeling valued at work.

Valued by
manag er.
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Sense of belonging
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Having caring Potential for

and trusting advanoement.
teammates
Flexible work schedule
Employees (a) .
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More important
to employees than
employers appreciate

Valued by
.organization

Unmanageable
workload

Feel

engaged o

by work:
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Care for family

As important
to employees as
employers think

How companies can turn the Great Resignation into the Great Attraction | McKinsey

More important to employees
than employers expectations

O

Flexible Work Schedule

FLUKE.
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https://www.mckinsey.com/business-functions/people-and-organizational-performance/our-insights/great-attrition-or-great-attraction-the-choice-is-yours

Operational Challenges & Opportunities

» Workforce availability / loss of skills
* There is a growing number of older workers
* When they leave, critical skills go out the door
* Most of your workforce will be Millennials

* People have changed their expectations on remote work

Copyright 2021 UT-RMC
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What is changing in R&M in the next 10 years

Reliability and Maintainability Enginee

Robot Programming Engineer

Data Analytics

_W ... by 2025 over 5 Million jobs will be
automated
Autonomous Transportation
Engmeer
Augmented Reality Engineer
3D/4D Printing / Additive Manufacturing Enginedr Virtual Reality Engineer

UT - Reliability &
Maintainability Center
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Algorithm Engineer Technology Integration Engineer

Cloud / Edge / Fog / Quantum Computing Engineerl

Human-Technology / Machine Integration Engineef

Sensor Integration Engineer

Manufacturing / Industry 4.0 Integration Engineer

FLUKE.
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Operational Challenges & Opportunities

* Insufficient understanding / compliance / KPI alignment on what
matters

* Lack of a Reliability & Maintainability Roadmap Linked to Corporate Strategy
 What are the levers that will give you the greatest ROI ?
e Understand the informal processes and hidden costs

* Are your KPI’s aligned properly (“line-of-sight” from top of organization to
plant floor) to enable results

Copyright 2021 UT-RMC
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POLL QUESTION No. 2

What percent of your maintenance hours are Reactive ?

(Click only one answer)

Less than 10%
>10% to 25%
>25% to 50%

Over 50%

FLUKE.
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Operational Challenges & Opportunities

Over half of the facilities / factories in
North America still rely on too much
Reactive Maintenance as a major part of
their daily maintenance activity.

Copyright 2021 UT-RMC
FLUKE.
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Operational Challenges & Opportunities

Cumulatively, ignoring
L so many things (that
individually don’t seem
that significant) makes
your R&M process
dysfunctional.

Copyright 2021 UT-RMC
13 Pictures: FLULIKE.
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Operational Challenges & Opportunities

* People not being held accountable for not following the plant processes

1. Do you have standardized work processes ?

2. Do you have an individual/small team continuous improvement
process ?

3. Do you have a methodology to improve and sustain the thinking
process to one of ongoing improvement ?

......................... and how well are they working for you ?

Copyright 2021 UT-RMC
14 FLUKE.
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POLL QUESTION No. 3

How much of a roadblock is culture change - moving to proactive maintenance, moving to the

digitalization of R&M, implementing new technologies, etc. ? (Click only one answer)

Minimal Issue
Moderate Issue
Significant Issue

Largest Issue

FLUKE.
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Operational Challenges & Opportunities

* Over 70% of companies point to culture as the main roadblock to R&M best
practices
* Difficulty in changing from a Reactive to Proactive Maintenance mindset
* Historical dysfunctional process and engrained culture that supports old
processes
* Many organizations think that they are better than they are
 How it’s all related and the impact on operational excellence is not fully
understood, so there is a lack of support from other plant functions

Copyright 2021 UT-RMC
15 FLUKE.
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“All companies have a culture,
some companies have discipline,
but few companies have a culture of discipline.

* When you have disciplined people, you don’t need hierarchy.

* When you have disciplined thought, you don’t need
bureaucracy.

 When you have disciplined action, you don’t need excessive
controls.”

With a culture of discipline, where people know what to do
and are capable of and willing to do it, great performance is a
natural outcome.

Copyright 2021 UT-RMC
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Source: Jim Collins, Good to Great (Harper Business, New York, 2001)
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What the Best-of-the-Best Do Better

]

Daily Coaching

Small Team B - -5
\ 4 : 1 1
PDCA | Continuous =00 Q] ook |
Improvement I
Change the Thin king https://drdollah.files.wordpress.com/2014/10/pdca-3.png
Process
Common
,J: Practical Problem -
Solving Form

Mainstream Improvement Process

Copyright 2021 UT-RMC (Best Plants)
, FLUKE.
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Strategy for success

Successful R&M Implementation is a
Socio-technical Process

Copyright 2021 UT-RMC
19 FLUKE.
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LEAN

30+ Modules

»

R&M C | Process
> PDCA
> Kaizen

>PMO

< Reactive > Preventiveﬂ?}
> Uptime
Culture of
> Safety Discipline
Engaged
> Quality Workforce

> 58S
> Standardizationﬂ?}

> Mistake Proofing

TPM

> Autonomous
Maintenance

< 6 Big Losses

< Waste

An engaged workforce, with a culture
of discipline is what’s missing in most
situations.

FLUKE.
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Organizational culture and reliability process maturity
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Copyright 2021 UT-RMC
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Source: Book: The Relativity of Continuous Improvement, Dr. Klaus Blache, Dec., 2015 FLUKE
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R&M COMPETITIVE
EXCELLENCE™

P-D-C-A

Asset Management

Best Practices

R&M LIFE CYCLE ASSET MANAGEMENT™

RCM/TPM/LEAN U
Life Cycle Root Cause Equipment and OPTIMIZE & SUSTAIN
Procurement Analysis Process Design R —
Preventive Condition - Work Mgmt Materials Lubrication STANDARDIZE WORK PROCESSES
Maintenance | Based Maint. | - P&S, CMMS Management .
Goals and Reliability Organizational Culture Reliability Doc. Control CREATE THE CULTURE
Metrics Plan/Roadmap (Engaged Workforce - Leadership) Network -Data Integrity

Improve the

Bottom Layers
First

Copyright 2021 UT-RMC
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Evolution of R&M
Tools & Technologies
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Copyright 2021
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FLUKE.
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Full adoption

No adoption

Dr. K. Blache, 2020 study
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Future > 3 "

1

Today’s Climate Take Action

Disruptive Change Your Perspective
Accelerating Pace Remember Practicable
Retirees & Millennials Align Goals
Interconnectivity Get on Board / Get Your Data Ready
Change is Happening Protect Your Base / Stimulate Innovation
Copyright 2021 UT-RMC
5 Elti:)l:l/r(/e\i/:ww.education4site.org/blog/wp—content/upIoads/2011/09/Past—future.png FLUKE®
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Questions

QUESTIONS?

Pq

Dr. Klaus M. Blache

kblache@utk.edu
www.rmc.utk.edu

FLUKE.



To learn more about Fluke Reliability and our Webinar Series

(XX 4

SURVEY

Please provide feedback on
this webinar by responding
to our survey. Do you want a
Certificate of Attendance?

27

40

WEBINAR SERIES

Visit this page to learn more about
our Webinar Series:

https://www.accelix.com/communi

ty/best-practice-webinars/

o

DEMO

Visit Accelix.com for a free demo of
our Connected Reliability
Framework.

FLUKE.
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https://www.accelix.com/community/best-practice-webinars/
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THANK YOU!




