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Why Managers Don’t Endorse

Reliability Initiatives

Don Kuenzli, as a plant
manager, successfully transformed
two oil refineries to highly reliable
and sustainable performance by
creating a culture of Continuous
Improvement through defect
elimination. He had a vision to
create “a world class facility with
pacesetter performance” for these
refineries. When Don shared his
vision with his boss at one of
these sites, he was told that they
could not afford to create this
level of performance. Managers
often make the assumption that
the best performance is gained
by paying a high price. There are
many benchmark studies that
demonstrate quite the opposite.
In the DuPont benchmark study,
the most reliable performance in
the world was Total Productive
Maintenance. It was also the
least expensive to achieve and
sustain. The assumption that high
reliability is expensive comes from
the fact that the vast majority
of efforts to gain high reliability
are misguided. The conventional
wisdom is that maintenance best
practices are planning, scheduling,
preventative maintenance,
optimized procurement, and
predictive maintenance. While
these practices in fact make
maintenance much more efficient
and effective, they do not address
the most important aspect of
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reliability. Why is the equipment
failing in the first place? Other
best practices such as reliability
centered maintenance are a step in
the right direction but still do not
address the largest root cause. In
the ABC’s of Failure (TMG News
April, 2008), we concluded that
approximately 84% of the defects
that lead to failures are in fact
created randomly by careless work
practices throughout the entire
organization.

For those who have not
seen our earlier article on the
ABC’s of failure, we concluded
that 4% of the defects are due
to aging of equipment, 12%
of the defects are due to basic
wear and tear, which leaves 84%
due to careless work processes.
If one starts an initiative to
improve reliability based on the
conventional wisdom, he might
expect to improve maintenance
practices by implementing more
preventive maintenance. However,
by scheduling more frequent
preventive tasks on equipment
that we already do some amount
of preventive maintenance
or by expanding preventive
maintenance to equipment that
was not included in the preventive
maintenance program before, we
can only succeed in removing
the defects that ate created based
on the passage of time. That

only includes the aging and basic
wear and tear defects, and they
represent only 16% of the defects.
People get very frustrated when
they go beyond that 16% because
it becomes apparent that the
probability of adding a defect
while over doing the preventive
maintenance is higher than the
probability of removing a defect.
This also becomes very expensive
and wasteful because work is being
done to change parts that are in
fact not defective. During 27 years
of experience at DuPont, we went
through about seven cycles of
increasing preventive maintenance
to the point of frustration and
then abandoned most of the
preventive work. Although
important, preventive maintenance
can’t solve all of our problems,
and we are wrong to expect it to
be more than it is.

The other best practice that
everyone recognizes as having
merit is predictive maintenance.
In this case, it is recognized
that failures are not predictable
with time alone but depend on
how long it takes for a defect to
propagate to a failure event. It
also depends on how good the
technology is in detecting that
defect before it becomes a failure.
Reliability programs for predictive
maintenance concentrate on
getting the requisite variety of
detection technologies to find
defects soon enough to allow for
orderly planning and scheduling,
The computer model of the
DuPont benchmark facilities,
found that the number of
inspections required to ensure
that >90% of the defects would
be detected before the failure
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Throughout the year,

The Manufacturing Game®
conducts workshops for the general
public at universities and/or

professional organizations.

For more information visit
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Public Workshops

The Manufacturing Game®
will be holding a
FREE Public Workshop
April 19, 2010 at
Reliability 2.0 in
Fort Lauderdale, FL

Learn to eliminate defects and
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a sustainable Culture Change
and begin the journey
to Continuous Improvement
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event occurred was so high that
97% of the time an inspection
did not detect a defect at all. The
difficulty with this approach is
that it is demoralizing to sustain
that kind of diligence over long
periods of time except where
the consequences of failure are
catastrophic. Nuclear power
plants are a great example of a
facility that warrants this level of
diligence and a good place to see
how predictive maintenance can
be very effective. The problem
in other facilities is that the cost
of this kind of diligence is not
competitive because the processes
and equipment are much more
complex than the simple process
of boiling water to generate
electricity. The experience
with predictive maintenance
at DuPont was similar to the
experience with preventive
maintenance. We started many
predictive maintenance initiatives
and succeeded until a routine
operation was going, but then
someone looked at the results
of the inspections and decided
that inspections were being
overdone because we only found
defects 3% of the time. This led
to abandoning many predictive
maintenance technologies. I once
admired the fact that a mechanic
in DuPont knew ten different
technologies for predictive
maintenance. I asked him how
he learned so many technologies.
He said that he had been doing
predictive maintenance for
fifteen years. I replied, “But this
initiative is only one year old.” He
said, “Yes, but this is my ninth
initiative.” A few years later, we
declared victory, dissolved the
corporate maintenance leadership
team that was leading the
predictive maintenance initiative
and completed the cycle once
again.

So why did these initiatives
consistently fail? The problem is
not that they were pursuing the
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wrong best practices; it was that
they failed to attack the larger
problem of the randomness in the
failure rates. When 84% of the
failures are caused by random lack
of discipline to operate, maintain,
design, procure, and/or improve
equipment, there is no efficient
way to deal with the defects that
get generated in these careless
work habits. To cope with these
defects, many companies try to
solve the problem by adding spare
equipment. This just adds to the
amount of equipment that has
to be maintained and therefore
increases the expense to procure
and maintain this extra equipment.
One of the worst ways to do this
is to keep a piece of equipment
that has been replaced by a new
one. We have seen many sites
where the old piece of equipment
is kept as a spare. In this case the
maintenance cost is very high
compared to maintaining the
new piece of equipment, and it is
simply there to use when the new
piece is out for repairs. In DuPont
the plant that had the best pump
life, had zero spares. This decision
caused them to treat the pumps
like the precious assets they were.
As many of you have seen
before, we use the stable domains
to depict how reliability is
generated by the behavior of the
people. Below is the diagram in a
simple form to illustrate another
dimension to the picture.

Predision
Responahe Planned ‘Organizational
Wark Work Discipline
NATURE OF BEHAVIOR

...continued on page 3
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People generally agree with
this way of looking at how
operations and maintenance of
a facility can be classified in one
of these domains. Over the last
fifteen years, we have endeavored
to show why the successful
sites have skipped going to the
planned domain. That domain
is inherently unstable due to
the randomness of the defects
that exist and the other factots
mentioned above. Although the
planned domain makes the work
more efficient, it does nothing to
reduce the amount of work that
must be done. In order to see
morte clearly why this happens, it
is better to look at these domains
from a different perspective. This
other dimension is the amount of
activity and therefore cost that is
required to attain and sustain each
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domain.The figure above shows
that view.

This diagram is representative
of the improvement realized at
the Lima refinery. The number of
work orders was reduced by 67%
over an eight year period. This
transformation, however, did not
go through the planned domain
to get to the precision domain. As
the diagram shows, the extra work
required to do this in the planned

domain would make it much
more probable that they would
have returned to the reactive
domain than progressed to the
precision domain. If they had
undertaken the extra work to get
to the planned domain, it would
be logical to assume that another
increase in cost and work would
be needed to get to the precision
domain. Fortunately for us, we had
seen the data from the DuPont
benchmark plants in Japan that
had won the Total Productive
Maintenance awards. In these
plants they showed us that the
amount of work, and therefore
the cost of maintaining a highly
reliable plant, was in fact even
less than the work and cost of
remaining in the reactive domain.
In the 3D view these points have
been combined to show that the
...continued on page 4
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What people are saying:

“The book is fantastic. An easy read that everyone can relate to and get valne from.” —Kenneth Latino, Reliability Champion,

Meadwestvaco in Covington, 1A

“T found myself getting excited about what it is possible to accomplish if you can get the right people focused on the right things. I can’t

Announcing the release of ‘“Don’t Just Fix It, Improve It!”

A Journey to the Precision Domain
By Winston P. Ledet,Winston |. Ledet, and Sherri M.Abshire

This book is for manufacturing professionals who want to make lasting improvements by driving
defects out of their manufacturing processes. This story turns the abstract ideas we all discuss
into concrete applications. More than a compelling story, this book helps you recognize the
different operating domains and gives you the tools to progress through each. Warning: The
concepts in this book ate not cookie cuttet, three letter acronym approaches. They requite active
participation, include respecting the people and the culture that work within the system as well as
empowering people to make a contribution to a common mission and set of goals. Read this book then lend it to
others in your organization including your plant manager! To order Don# Just Fix It, Improve 1t visit wwsw.nro-zone.com

wait for Book 2!/"—Dong Parish, Operations Manager at Husky Energy in Lima, OH

“Don’t Just Fix 1t, Improve It is a very easy read because it is told as a story. 1t is also a good reminder of why you can'’t just focus on
Planning and schednling. Thanks, Winston, for this reminder about what to focus on.” —Steve Beamer, V'P Maintenance at Peabody

Energy in St. Louis, MO

“It highlighted some of the same battles we face on a day to day basis.” —Keith Arndt, US Engine 1V alve

“A friend thought 1 might enjoy reading Heroic Change. 1 decided to look at the book over the weekend, thinking 1 might get through
a few chapters — ends up 1 couldn’t put it down. If you are in any way part of an improvement process, you can easily relate to what

James and Chance were facing. Chance introduces James to the Heroic Journey concept, where many trials must be overcome in order to
reach the final goal. He needed to take the journey in order to reach his goal, while not getting distracted by the means and consequences.
Ouwerall, this is the first book I've read which provides true value to reliability improvements, and is also very entertaining. Hopefully the
authors will continue the series.”’—David A. Martin, CMRP, Maintenance Coordinator
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precision domain has both the

highest uptime and the lowest cost.
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For equipment uptime an
even better view is to look at this
diagram as the 3D bar chart below.
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SOME OF THE BEST
COMPANIES today have
turned themselves upside
down. They’ve found that the
old top-down pyramid style
management chart doesn’t
work. So they’ve flipped the
pyramid over, giving employees
more say in what goes on.

And it works, as evidenced in
improved sales and earnings.
Interested in inverting the
pyramid in your operation?
Here are some tips:

* Challenge employees to come
up with their own better ways
to do their jobs. You may be
surprised at how valuable some
of their suggestions are.

* Seek out ideas from everyone,
not just those who have a
direct involvement with the job.
Sometimes good ideas come
from unlikely sources.

* Treat employees with honesty
and respect. Don’t dictate to
them if they are not going to
have their ideas enacted. Explain
the reasons that underlie a
decision or policy.

* Spread authority around. If the
largest part of the pyramid is

to be at the top, the top people
should have authority.

At one auto plant any worker
who sees a problem can shut
down the whole assembly line
until the problem is resolved.

By giving employees more
control like that over their

work environment and more
involvement in running their
jobs, you tap into
a valuable source
of ideas and
productivity—
and that pays off .
for everyone. 4 ff
Source: Bits & Pieces on Leadership




