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Overview and Vision

Today' s dynamic forces are reshagping how
companies are doing business. Business
process reengineering has demondrated that
new technologies and methodologies are
available today to combat competition and
tackle the chdlenge of increasing profits while
improving the religbility of plant assts. The
culture of the organization must change to
recognize that “maintenance”’ is not just an evil
expense that rearsit ugly head when production
and operations need their help; but rather that
“maintenance’ is a process that directly impacts
“capacity”, and that “capacity” drivesthe
profits of the corporation.

It is easy and traditiona to look at atank of raw
materiasthat is 80% expended and say that
unless we add to the tank, we will only be able
to produce xxx more pounds of product. Then
why isit that we don’t look at a pump or motor,
for ingtance, with the perspective that it only has
yyy amount of product thet it can produce
beforeit is degraded past the point of
acceptable performance?

One additiona challengeis to reduce costs while
executing your new maintenance program. The
area of maintenance, for many companies, isthe
sangle, largest, controllable cogt within an
operating system. The god for al of these

companies should be to transform their
maintenance process into a " proactive”
environment, where they experience dl of the
benefits of having maximum control over ther
maintenance issues. New technologies and
methodologies are available today to put into
practice these chalenges that will eevate them
to "world class' levels.

The area of
maintenance, for
many companies, is
the single, largest,
controllable cost
within an operating

system

Follow the 5 essentia eements of maintenance
optimization and you will get dramétic
improvements not only in production capacity,
but a greatly more knowledgeable workforce
and work group service team.
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The meaning of Business Process Reengineering as it relates to M aintenance

To meet our capacity improvement goas may
require that we completely reevauate how we
do business, and how we do maintenance. Let
us term this process ... "maintenance
optimizetion.”

With the help of Michad Hammer and Steven A
Stanton from their book The Reenginegring
Revolution, let's make sure that we dll
understand this often, misused and Smply
abused term.

The purpose of the maintenance optimization
processisto offer fundamentd rethinking and
radical redesign of business processesto bring
about dramatic improvementsin performance.

Dramatic improvement is not about making
margina changes, such as 5% to 10%
improvements, but rather about making quantum
legps in performance, achieving breakthroughs.

Radical means going to theroot of things. The
optimization processis not about improving
what dready exigts. Rather, it isabout throwing
it away and Sarting over; beginning with the
proverbid clean date and reinventing how you
do your work.

Process recognizes a group of related tasks that
together create vaue for the customer. Taking
tasksindividudly, not one of these activitiesis of
the dightest interest or vaue to the customer.
The customer's only concern iswith the end
resullt.

Maintenance optimization is about how work is
done. We often think of design as gpplying only
to products. Y et, maintenance optimization is
based on the premise that the design of
processes - how work is done - isof essentid
importance. The Sarting point for organizationa
success is well-designed processes.
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Step 1 Define Goals

Prior to embarking on any new process, clearly
define the targets and objectives, and
communicate those goas to every member of
the team.

Some goas will be broad and general because
of awel documented history, while other gods
will be crigp and to the point. All goals must be
measurable and contained within a specific time
reference.

The gods are extremely important because they
edtablish the measures of effectiveness by which
to evaluate whether or not the program is
successful. They dso provide the guidelines for
continuous improvement during the entire
duration of the program.

Typicad gods for a capacity improvement and
mai ntenance optimization process would be:

Improve overd| sysem availability

by %

Improve customer satisfaction index

by %

Decrease maintenance expenditures

by %

Decrease unplanned outagesby %

Decrease annua equipment replacements by
%

Improve craft skill and cross-training

knowledgeby %

Decrease personnel overtimeby %

Improve the documentation of equipment

problemsby %

Implement automated work order

processing for _ services centersby

{date}

Reduce the number of safety related

incidenceshy %

Step 2 Develop Formal
M aintenance Strategies

Cod effective maintenance clearly improves the
company's bottom line. Equipment rdiability is
improved, equipment life is extended, product
qudity isimproved, and capacity goes up. The
net effect is an improvement in the overal
equipment effectiveness (OEE), achieved by
increasing the combination of factors associated
with availability, capacity and qudity.

The key issue in order to achieve improved
OEE istherefore ...

"What isthe best process by which to
maintain and operate the critica and
important equipment?"

World class organizations are rapidly
discovering that the best maintenance strategies
congg of amix of time-based, condition-based,
and run-to-failure tasks. Strategies are
developed by understanding the functions of the
equipment and systems, understanding how
degradation and failure impact the ability to meet
those functions, and then generating regular
tasks that should be performed on that
equipment. Thisisthe desired result of
Reliability Centered Maintenance (RCM), but
experience has shown that the traditional
methods of performing RCM are expensive,
paper intensve, and difficult to implement.

Do RCM, but
make sure you
doitright.
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When performed correctly, the RCM
maintenance srategies will address the following
key areas:

What are the "right” thingsto do, on a
condstent basis, to keep the equipment
running better and longer?

What tasks are we currently doing that seem
to have little vaue, and can be iminated?

Are there some technol ogies better than
others at providing the condition assessment
information that we need.

good condition assessment information
iscriticd when it comesto building
confidence toward diminating
maintenance tasks that have been being
done for many years.

What monitoring instrumentation would be
cost beneficid to ingal or acquire?

What are the best "frequencies’ to perform
tasks in order to get the maximum benefit?

There have been many lessons learned from
both successful and unsuccessful RCM
endeavors. Some of these lessons learned are
shared here.

The key to good resultsis an excdllent
drategy. Theresult of the program seems
to grow exponentidly with the effort
expended in the early RCM dtrategy
development phase.

Get broad buy-in on the maintenance
drategy a dl levels. Increased buy-in
improves the success of execution. Better
buy-in is achieved if everyone understands

the process and is offered some opportunity
of involvement on the strategy development
phase.

Use good RCM software that promotes
faster and easer development. RCM
Strategy PlusO is designed for streamlined
development with maximum interface to the
entire maintenance optimization process.
Contact the author for inquiries and
informetion.

Implement RCM dirategies as soon as they
become available. Don't wait to implement
severd a the sametime, asthisdeaysthe

potentia results.

As these dtrategies become implemented, the
maintenance philosophy will transform from
being a"reactive’ program to a"proactive’
program. In other words, corrective

mai ntenance requirements will be replaced by
tasks that are designed to prevent failure. The
net effect is pogtive control over the equipmert,
resulting in pogitive control over the process.

Step 3  Implement Strateqy

Reguirements

Implementation of the Strategy requirements
concentrates on the resources that are necessary
to be able to execute your new program.

Specifically, these resources are:

1.  New endbling technologies, including an
integrated information system and

monitoring insgrumentation.
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2. Computerized Maintenance Management
System (CMMYS)

3. Maintenance procedures.

4. Operator & techniciantraining

New Enabling Technologies

If the maintenance organization wants to make
better business decisions about their equipment,
then they absolutely need two things.

They need to have better information about
the condition and performance of ther
equipment, and

They need to know how to consstently use
that information.

There are anumber of new technologies that are
available to provide better information about the
condition and performance of equipment.
Classfied under the generd category of
"predictive’ toals, these would include such
technologies as vibration andyss,

thermography, motor anays's, performance
trending, etc. Thelist ishuge, and most of them
are very good at providing the information that
they advertise within their "niche" pecidty. The
biggest disadvantage of most of these
technologies, isthat they fail to adequately
integrate their information to the information
from other technologiesin order for the operator
to make a better "correlated" assessment.

The second issue is personnd related, and it is
becoming more criticd asthe work forceis
rgpidly losing the senior "knowledge experts’
and replacing them with junior, inexperienced
gaff. There needsto be away to capture this
expert knowledge from the most senior steff,
and package it in away that it isavalableto

every member of the team for optimum
diagnostic and trend anaysis.

EQL TAPSO

EQL's Total Asset Performance SolutionO
provides the functionaity to meet those two
needs. It incorporates a number of industry
proven tools that integrate with the"predictive’
monitoring instruments, and aso builds "expert”
diagnogtic rules using those monitored
parameters based on the knowledge of the most
senior technicians and engineers.

One of thetoolsin EQL TAPSO was
developed in response to the U.S. Navy's
ample directive from the Pentagon:

"Operate and
maintain the fleet for
40% less cost
without sacrificing

readiness."

In 1990, the Navy began testing this system
aboard ships, and results were so outstanding,
that in 1992, the Navy identified this system as
the core technology around which to implement
conditionbased and diagnostic monitoring.

In 1996, this technology was trandtioned to a
commercid environment with the processes and
methods used by mogt utility and industria
gpplications. Thistechnology and the
associated methodology offersthe radical
redesign of business processes and dramatic
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improvements in performance that maintenance
optimization strives to achieve.
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CMMS I mplementation

An effective computerized maintenance
management system is criticd to the
optimization process. Consdering the
thousands of companiestha sdl them, and the
large volume of literature about them, it would
be very surprising to discover an indudtrid
company not using aCMMS in someform or
another.

Regardless of who's CMMSis being used,
maybe even in-house developed, experience
has proven one point.

An effective CMMSis
the one that gets used,
not the one that costs
more or has the most
features.

Keep it ssimple!!

The implementation of aCMMS isdwaysa
difficult experience, but if performed properly
should exceed expectations. Particular areas of
difficulty usudly indude a changein culture,
initid training, converson of datafrom the old
systemn, and often accompanied by new
hardware unfamiliar to the users. Carefully
selected consultants can help ensure that thisis
apleasant and successful experience.

Maintenance Procedures

As the Strategies get executed and the
mai ntenance tasks are performed, the only way
to apply consstency to the performance of

those tasksisto follow aformal procedure.
Technidans without discipline will ignore
procedures under the illusion thet their
knowledge is adequate and they don't make
mistakes. We wish to congratul ate those
technicians for their knowledge and skills, and
the authors humbly admit that we don't stand up
to such perfection.

But when the equipment maintained by such a
technician falls, (usudly repestedly), then typica
questions that arise might be:

- were the replacement parts defective?

- was the equipment operated in a manner it
wasn't designed for?

- what isthe fallure history of smilar equipment,
and are they maintained the same way?

- was the proper procedure performed, and
does the procedure need to be modified?

- did the technician(s) fall to perform any step
of the procedure, or perform one of the steps
improperly?

Without written procedures these questions will
rarely be answered properly, and the equipment
will haveto fail severd timesbeforethered
reason becomes known.

Procedures not only add congistency to the
mai ntenance process, provide ameans for
improved training to junior technicians, but aso
eliminates many of the above questions and
dlows the invedtigator to focus on fewer
potentid causes of the problem.

Operator Training

Operator training follows very closdy to the
comments associated with maintenance
procedures. If the equipment strategy dictates
that equipment be operated in a certain way,
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then operators need adequate training to do
their jobs properly. Enough said.
Step4  Integratethe Process

If you've succeeded in developing dl of the
individua pieces of the maintenance
optimization program discussed so far, you're
doing very well. Y ou will seeimprovements,
and you have the framework for continued
success. But it's till not world class.

The competition is doing dl those things too.

The next requirement isto integrate dl of the
above dementsinto acommon architecture so
that dl information is available to every member
of theteam, dl thetime.

Expert
Diagnostic

e
RCM
Strategie

Condition
Assessme

Integration

The power of maintenance optimization is that
information and knowledge drive the business
decisons. No longer acceptable is the process
that would takes days and weeks to gather
accurate information and to act on it, especidly
when it comes to equipment reliability and
unplanned downtime.

The information infragtructure is available to
integrate dl of the above eements, and the

successful companies are designing today's
processes to meet tomorrow's needs.

Step 5 Execute, Evaluate and
| mprove

Aswith dl processes, achieving the desired
proactive environment will take time and
continua adjustments during the journey.

The defined goa's and measures of effectiveness
must be evaluated regularly to determine how
successful the gtrategy and the execution of the
drategy actudly is. Normally, a combination of
religbility engineers, manufacturing managers,
and business managers comprise the team to
evauate the progress of the program.

If the goals were achieved too easily, then they
need to be modified to shoot for higher limits.

If it appears that the goals might be
unachievable, then perhaps the strategies or the
execution may need adjustment before actudly
relaxing the god. In ether case, continua
improvement is essentid asis continuous
communication to al of the teeam members,

SUMMARY

We hope that this article has been thought
provoking and has helped you identify areasin
your plant that can benefit from a reengineered
management program.

The maintenance optimization adventure can be
an extremdy rewarding experience, and the
authors wish you the best of luck in your

journey.

We would appreciate your questions or
comments. Please don't heditate to call either:
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Des Dundics, PE (EQL) at (410) 431-5133 or
John Lapicola, PE (TDS) a (817) 465-9494
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Mr. Dundics has over 22 years of experiencein the
nuclear, utility, and genera industry with particular
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Mr. Dundics graduated with honors from the U.S.
Nava Academy in 1975, and qudified as Chief
Engineer for Navy Nuclear Propulsion Plants after
performing duties as Reactor Training Officer, Principa
Assgant, and Chemistry and Radiologica Controls
Officer. Also served on the Nuclear Mobile Training
Team (MTT) to prepare dl nuclear ships for successful
acceptance by the Operating Reactor Safeguards
Examining board.

After leaving the Navy, Mr. Dundics worked with NUS
corporation managing on-site start-up and operations
contracts, Gilbert Commonweslth as an Instrumentation
and Controls Engineer, and was an integral member of
the U.S. Navy's Advanced Research and Devel opment
Team as conaultant in the development on a sate-of-
the-art integrated condition assessment technology. He
isaregigered Professona Engineer, and has held

positions on the board of Regiond High Technology
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Mr. John Lapicolais President and founder of
Technica Diagnogtic Services, Inc. (TDS). TDSisa
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maintenance, and technica consulting company. TDS
resulted from a management buyout of AVO Multi-
Amp Services. Corp. which was aleading provider of
the same services for over 25 yearsin the United States
and the United Kingdom.

Mr. Lapicola has over 25 years of experiencein the
nuclear indugtry with particular emphagsin the areas of
testing, Startup and plant operations.

Formerly, Mr. Lapicola served as President of AVO
Multi-Amp Services Corp. and AVO Technica
Services, Limited. Mr. Lapicolawas dso Director of
the AVO Multi-Amp Indtitute, America's leading
provider of dectrica maintenance training.

Mr. Lapicola graduated with digtinction from the U.S,
Nava Academy in 1968, received his Master's of
Science degree in Engineering Mechanics from the
Nava Post Graduate School in 1969, and qualified
Engineer of Navy Nuclear Propulson Plants while
serving in the nuclear submarine force.

After the Navy, Mr. Lapicolajoined Combustion
Engineering Corp., serving as Nuclear Startup Engineer
a Millstone 2 and site consultant for the startup of
Arkansas Nuclear One Power Plant. Helater joined
Automation Industries as Operations Manager for their
nuclear services department.
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Mr. Lapicolais aregistered Professond Engineer, a
member of the American Nuclear Society, IEEE,
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