Total Productive Maintenance:
Your Facility’s Road to
World-Class Performance?

Would you liketo be able
to make a concr ete contribution

to your company’s profitability

— something beyond thefire
fighting that goeson in all too
many maintenance oper ations?
Oneway to get thereis to
embrace the concept of Total

Productive Maintenance : tey techs know how to find and sys-

tematically correct the human factors
i that cause accelerated deterioration.
percent or better — and near-

perfect uptime. Hereisan : rator R nsibili
overview of TPM, showingyou Operator Responsibility
how it works and what it can do i

for your operation.

(TPM). Some proponents claim
efficiency improvements of 50

late 1950s, American engineer

George Smith introduced preven-
tive maintenance (PM) concepts to
manufacturersin Japan. There, it was
dramatically enhanced by integrating
quality techniques and new methods
for achieving superior equipment reli-
ability. Theterm “tota productive
maintenance” was coined by General
Electric. Smith then introduced this
Japanese-style TPM to the U.S. and
later founded the Marshall Indtitute
(Raleigh, N.C.), which eventually
became aTPM training center.

Why have manufacturers been
embracing TPM? Because as
Marshall Institute's current president,
Preston Ingalls points out, “ They real -
ize that PM aoneis not adequate for
world-class plant maintenance. It
doesn't take into account al forms of
equi pment loss and deterioration.”

Thebasic TPM concept issimple,

F irgt, alittle background: In the
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stemming from an obvious mainte-
nance fact: Machinery deteriorates

: dueto both normal wear and teer (fac-
i torssuch asfriction, heat, and corro-

sion) aswell as exceptiond causes
that accelerate damage (factors such
operator misuse and faulty mainte-
nance). To protect againgt ordinary
factors, technicians apply PM — but

Human lapses often turn out to be
caused by over-specialization and the
resulting inflexibility brought on by
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craft rules and their strict division of
labor. One person is often designated
as strictly an “operator,” and another
as a“maintenance tech.” A large or
complicated machine often needs
constant, skillful monitoring, but the
designated maintenance person can
rarely give such sustained and inten-
sive care.

TPM resolvesthis problem by
inducing the organizationsto revert
to the organization of “pre-gpeciaiza-
tion” days. Operators assume regoonsi-
bility for cleaning, lubricating, inspect-
ing, and even doing minor repairs on
their own machines Thisisanatural
arrangement in tha the operator d-
ready “lives’ with the equipment day
inand day out. It makes senseto train
and empower that person to take much
greater charge over the upkeegp —
theway things used to be.

When that operator isalso well
supported and fully accountable, the
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ire protection is no longer just hanging fire extinguishers and occa-

Fsionally checking exits and stairways. There is moreto solving fire
and safety-hazard problems— and to complying with standards for

public safety. And helping you learn

how to use the latest fire-prevention NFPA Has

technology and techniques is the chief

mission of the National Fire Protection HOt | nfO fOr YOU

Association International (NFPA).

Formed in 1896, the Association established thefirst U.S. national
standardsfor fire sprinklers. Now the organi zation covers all aspects of
safety and writes both the National Fire Codes and the NFPA Fire
Prevention Code. These are widdly used by states and municipalities, and
have been adopted as law in many jurisdictions.

If your organization’s fire prevention and safety habits are not based
on applicabl e codes, the result could be costly litigation.

Check Codes

Robert V. Miller, aformer fire marsha and now manager of NFPA's
activitiesin 13 western states, recalls arecent case that brings home the
need to follow applicablefire codes. A college was required — by code —
to have a certain minimum distance between fire extinguishers. When fire
injured a student, his attorneys sued the college. They based their case on
the fact that the distance to the nearest availablefire extinguisher was
greater than the code allowed. That mistake cogt the college— and it
could have been avoided with simple compliance checks.

Even if you are not negligent you may still beliable. “ Deep pockets are
going to pay whether they’ reresponsible or not,” says Miller.

He praises regulations that require devices such asfire extinguishers
and smoke and CO, detectors. These have cut deaths from fire and smoke
inhalation from the 12,000 per year of 20 years ago to 4,000 per year at
present. But he cautions that equipment should be checked regularly. A
study in Idaho showed that 45 percent of deaths from fire or smoke inhala-
tion were in structures where smoke detectors were not working.

Naturally, you should replace equipment when it ages. For example,
Miller recommends replacing smoke detectors older than 10 to 15 years.

Miller also recommends that you and your people study and discussthe
results of inspectionsin the light of code provisions. NFPA courses on fire
prevention can familiarize your people with awide variety of compliance
measures so that you can choose those most suitable for your situation.
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resulting reliability gain is often
astounding. “I1t’s not unlike the differ-
ence between renting an automobile
and being the owner,” Ingalls says In
place of carelessness comes diligence
and pride.

Under TPM, an entireplantis
eventually reoriented around the
notion of each operator’s personal
stake and equipment “investment.”
Each learnsto perform all cleaning,
lubricating, topping-off of fluids,
adjusting, tightening of fagtenings,
inspections, looking for signs of
wear, doing scheduled PM, and
making minor repairs.

“You can remove as much as 60
percent of your equipment problems
by keeping machines extremely
clean, properly lubricated, with parts
tightened and adjusted to spec,”
Ingdlls observes.

Effective Support Systems

Operaorsare hardly expected to go
it alone. A second key TPM concept is
applying supportive resourcesfor fully
optimizing equipment efficiency.
Everyone — from Plant Purchasing,
Engineering, and Maintenanceto
senior management — becomes mobi-
lized for this purpose.

Dedicated support teams made
up of maintenance techs, engineers,
and operators are created to oversee
equipment welfare. These teams draft
customized maintenance standards
and procedures. They also schedule
rigorous PM and planned mainte-
nance. Their collective wisdom sup-
ports operators, who know whom to
call or what to do for each condition.

Extensive training also occurs so
operators learn to troubleshoot many
of their own repairs. This knowledge
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accumulates with experience and
can result in tremendous uptime
improvement.

The oversight team also stands

ready to assst in larger problem-solv-

ing using techniques such as root-
causefalure analysis.

All of this effort basically aims
a asingle goal, which is constant
improvement of aTPM index called
overall equipment effectiveness. The
OEE iscomprised of up to 14 nega
tiveindicatorsin three categories.
They are:

O “Availability” losses—the
deficiencies in usage caused by
breakdowns or by setup and adjust-
ment time.

0 “Performance’ losses—seen
when equipment isrunning but is
below par. It may beidling while it
waitsfor other events up- or down-
stream; or suffering brief stoppages,
or running at reduced speed. “At
slower gpeeds, the machine tendsto
run better, but it costsyouin
decreased production,” Ingalls notes.

[ “Quality” losses— measures

of production that is unusable, such as
make-ready |osses, rejects, reworking, i

seconds, and flawed output.

Using these measures, you cacu-
late an OEE figure by which you can
compare your factory with others.
Multiply the “availability” figure
times “performance’ times “ qudity.”
If the resulting number is 0.85 or bet-
ter, you are definitely world-class. For
example, you would rank thereif your
aggregate machine availability were,
say, 90 percent (0.90), with perfor-

mance at 95 percent (0.95) and quality

a 99 percent (0.99).

Next, by using raw OEE measures E
in a Pareto analysis, you can pinpoint

various loss trends in each category,
and direct your organization’s
resources intelligently towards
improvement.

Another virtue of this numerica
approach isthat efficiency levels of
60, 75, or 80 percent (or whatever)
can aways be represented in dollars.

For example, “If you canimprove one

of these measures by 30 percent, it
usudly tranglatesinto ‘x’ amount of

additional units produced. This adds
‘y" amount of income to the bottom

ling” — giving you a cost justification
¢ inoneyear. Harley Davidson earned
i al10-fold return. MRC Bearings

i (Jamestown, N.Y.), adivision of

i SKF, reduced unplanned downtime

i by 99 percent in ayear.

for making an investment.

Efficiency, Not Cost-Cutting

Yet another benefit is that TPM
focuses on minimizing each loss cate-
gory rather than on merely dashing
payroll. “By improving efficiency to a
world-class standard, you will natural-
ly cut your waste, because you have
identified how all of your time, effort,
and materids are being used,” he says.

“TPM doesn't fix every problem.
It does, however, give you the toolsto
focus on improving equipment effi-
ciency. Thismakesit agreat comple-
ment to other initiatives, like Six
Sigma, jugt-in-time, lean manufactur-
ing, or total quality. Whatever you
undertake, you will need to improve
equipment availability. TPM isthe
best program for focusing on that.”

How Tough Is It to Implement?
“To succeed with TPM,” says
Ingalls, “your initiative must be
bottom-driven, but top-supported.”
The proven method isto begin
with a steering committee made up

tives. They must congtruct awell-
integrated, comprehensive plan. They
also provide leadership, oversight,
monitoring, and auditing, along with
ensuring adequate resources. They set
policies, do training, devise rewards
programs, and establish an implemen-
tation schedule. Below the steering
committee are separate i mplementa
tion teams organized around each
equipment system.

“You should start with one or two
pilot projects,” says Ingalls. Pick a
machine for which the improvement
potential islikely to be dramatic —
this inspires confidence in the teams

joining you down the line. Build on

your initial successes and experiences
progressively.

“You don't need to hurry the
process,” he advises. “Your initia
pilots may require ayear or more to
complete before they produce the
desired gains.”

Results of successful pilot project

i implementations are usually spectac-
¢ ular. Recently, a Texas Instruments

plant deferred $6.5 million in capital

AndaTPM study of 100 implemen-

tations showed an average 85 percent
i ganin productivity; and areduction in
i downtimeto aminuscule 1 percent.

“Keep in mind that thisis not pri-

i marily acost-reduction process,” says
i Ingalls. “Nor isit simply a mainte-

i nance program. It's alarge-scale,

i operaional improvement process.”

It'salso amajor cultural change.

i “It means getting peopleto choose to
i do theright things, the right way, a

i theright time. You will not dways

i find,” he concedes, “that thisis easy
i todo. Thetoughest part of TPM

i won’t befixing equipment, but cor-

i recting peopl€'s attitudes.”

: [ Preston Ingallsis president of the
i Marshall Institute. He may be con-

i tacted at (800) 637-0120 or at pin-

i gals@marshallinstitute.com. The

i Marshall Institute Web siteis at

{ www.marshallinstitute.com. m

of key managers and |abor representa-
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Get Smart

If you're not already an expert
on fire prevention — and not that
many maintenance and facility
managers are — the NFPA offers
handbooks, videos, CD-ROMS,
and disks, aswell astraining on
fire prevention, fuel and com-
bustibles safety, evacuation pro-
cedures, and the latest on fire
suppression and darm protection.
Use their know-how to help you
increase the safety of those for
whom you provide security.

[0 For more infor mation, contact
Miller at 909-941-2505 or e
mail him at rmiller@nfpa.org, or
contact the NFPA at (800) 344-
3555. m
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