
PROCESS PLANT RELIABILITY

and

MAINTENANCE

for 

PACESETTER
PERFORMANCE

by REX KENYON

Kenyon00_i_xxii.qxd  3/3/04  2:39 PM  Page iii



Contents

PREFACE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .VII

ACKNOWLEDGMENTS . . . . . . . . . . . . . . . . . . . . . . .IX

HOW TO USE THIS BOOK  . . . . . . . . . . . . . . . . . . .XI

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . .XV

DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . .XIX

1 BENCHMARKING DATA . . . . . . . . . . . . . . . . . . . . .1

2 ROUTINE MAINTENANCE  . . . . . . . . . . . . . . . . . .15
Total Productive Maintenance . . . . . . . . . . . .22
Evaluating Productive Maintenance  . . . . . . .26

3 TURNAROUND MAINTENANCE  . . . . . . . . . . . . . .33
Deliverables in the Turnaround Process  . . . .46

4 RELIABILITY  . . . . . . . . . . . . . . . . . . . . . . . . . . .51
Key Concepts to Reliability  . . . . . . . . . . . . . .56

5 METRICS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .67
Routine Maintenance Metrics  . . . . . . . . . . . .70
Simplified Routine Maintenance Model  . . . .72

6 FRONTLINE SUPERVISION  . . . . . . . . . . . . . . . . . .93

BIBLIOGRAPHY  . . . . . . . . . . . . . . . . . . . . . . . . . .102

• v •

Kenyon00_i_xxii.qxd  3/3/04  2:39 PM  Page v



Preface

This book is written at the request of our clients.
They have asked many times, “Is there a book we
can read that explains what you are doing to help
us? Is there something we could read that pulls it all
together? There should be something out there.”

My response has always been, “We have not
found one yet, but let me draw you a picture of
how we see it all fitting together.” One picture is
our simplified model for routine maintenance work
processes included in this book.

This book focuses on maintenance, reliability,
work processes, and the appropriate metrics.
Regardless of your particular business focus, you
need to understand the basics of your business if you
are in it for the long haul. If you understand your
business well, you can develop a simplified business
model for it and chart your path forward.

• vii •
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This book covers very basic concepts. It should
not take more than an hour or two to read. I would
also recommend that after reading through the entire
book quickly, you then study the concepts and think
about the model we have presented. 

The book is pretty simple, but someone needed
to write it. It represents one path torward attaining
maintenance and reliability pacesetter performance
in the manufacturing arena. 
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How To Use This Book
If you choose to make the suggested improve-

ments on your own, I would recommend that you
quickly read through the entire book. I would then
recommend that you reread the section on
benchmarking (chapter 1) and use that information
to determine where your largest gaps exist relative to
attaining pacesetter performance. Contact external
benchmarking services if you do not know how your
performance relates to that of your competitors.

Once you have benchmarking data, reread and
follow the guidance in the various chapters that
align with your largest performance gaps. These are
areas where you have the largest opportunities to
reduce costs and increase reliability. 

With each gap you attack, make sure you reread
the appropriate chapter that addresses the gap as
well as the chapter on metrics (chapter 5). Monitor-
ing metrics relative to these gaps will drive the
behaviors and work processes that will generate the
desired results. 

• xi •
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Make sure that you identify the work processes
that will deliver the results you desire. Make sure
the work processes and metrics are not only
necessary, but also that they are sufficient to give
you the results you desire. 

Once a work process is in place, begin gathering
the data for the metrics to monitor performance and
reinforce the necessary work processes that will
drive your desired results. The work process metrics
will be the bellwether indicators for the results you
desire. Do not forget to track the results metrics.

Should you go it alone? Sometimes it is
necessary. Sure—we could probably help you go
faster, and we would do so if you requested, but our
services are expensive. Your size of the prize has to
be large to get us involved.

Are there any concerns on my part? Not if you
follow through. We know that results will come if
you follow our process and stay the course. We
have guided many organizations and facilities
through our process, so we know it works. That is
one of the significant benefits we bring to our
clients. My only concern is that you might not have

PLANT RELIABILITY AND MAINTENANCE FOR PACESETTER PERFORMANCE
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the confidence in the process and might not stay
the course long enough to see the results. If you
have questions or concerns, call us. Our phone
number is (909) 288–7027. (If you call, please
remember that we are in the Pacific Standard Time.)

FRONTLINE SUPERVISION

• xiii •
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Introduction
Fortunately for most people, we are not talking

about rocket science in this book. Top performance
in any activity requires that those involved do the
things they already know should be done.
Unfortunately, too many people just do not seem to
have the time to do the right things at the right
times. We hear comments like:

• “I think it is the meetings.”

• “It’s meet-o-rama.” 

• “I’m the meeting-meister.”

• “Meet-o-mania.” 

The discussion in meetings is not important. It
is the doing that is important…whatever it is. That
is pretty much the case in all we do in life.

Industry now has meetings for everything. A
client (manager) told me one time, “You get to do
the fun things—making it happen—and I am tied
up in the office all day in meetings. I wish we could
switch jobs!” 

• xv •
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BENCHMARKING DATA
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inactivity for an operator—especially during the
nighttime hours and weekends. If you have an
opportunity to go into a control room of an
industrial facility, take a look around and you will
see what I mean. Pacesetters attempt to minimize
these inherent inactivity periods by implementing
total productive maintenance concepts.

EMERGENCY REPAIRS

Industry data indicates that work completed on
an emergency basis is the most expensive way to do
routine maintenance. It also has the lowest reliability
of any repair that is made. An emergency repair will
more likely require rework than a job that is well
planned and staffed appropriately with the right
people and correct repair parts. 

EXCESSIVE REPAIRS

Excessive repairs are sometimes due to rework
from emergency repairs and to what we refer to as
worst-actor equipment. We discuss the concept of
worst actors in chapter 4, “Reliability.” The issue
regarding worst actors is the need to eliminate the

ROUTINE MAINTENANCE
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actual maintenance activities. Many operator
activities can overlap the maintenance activities if
the critical path schedule looks at the entire feed-
out to feed-in processes. Focusing on this area can
provide significant potential for reducing total
facility downtime. 

It is important for a facility to have a turnaround
philosophy in place to cover how the facility will
conduct its turnarounds (including the plan,
schedule, execution, and capturing any lessons
learned). It should address the use of benchmark
data and objectives include the following:

• Strive to attain longer runs for processing
units (longer intervals between turnarounds). 

• Do not open equipment on a turnaround to
“just take a look.” Have valid reasons to open
equipment as this will only extend turn-
around duration and add to the manpower
resources required for the turnaround.

• Analyze all failures and repair them appro-
priately to prevent recurrence. 

TURNAROUND MAINTENANCE

• 41 •
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at a site. And during these debates, they have not
started to address a single worst actor since they
cannot agree on a definition. 

We also see clients that are 6–12 months into
implementing a reliability computer program and are
gathering data to identify their worst actors. They
are usually a couple of years away from starting to
address their worst actor equipment while they wait
for the data to accumulate for their analysis!

Whatever computer program you choose, we
suggest that a parallel effort be established to select
your worst actor equipment. We would recommend
that you ask your operators and mechanics for a list
of the worst actor equipment—the things that bother
them the most. Their list will probably contain
80–90% of the worst actor equipment. Then, get on
with solving some of the problems while you begin
to gather more accurate data with your new
computer system. You will be a couple of years ahead
and impact your plant reliability now if you take our
advice and follow Nike’s slogan—“Just do it!” 

RELIABILITY
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