reliability
engineering

process. The RCM process is a proven methodology used worldwide
with a successful track record for over 40 years in a variety of industrial
applications (see Reference 1, Chapter 12, for seven such examples). It

is the recognized standard for world class maintenance plans for any
VSA Vibration

‘ asset. PM templating practitioners state that RCM is too labor intensive
for practical purposes, and that PM templating frequently consumes
° only 15% of the time traditionally employed for RCM. Over the years,
we have seen these “quick fix” claims (such as Streamlined RCM; see
O S | I I Reference 1, pp. 171 to 174) and have observed how they quickly fall
out of favor with those who try them. So just what is wrong with PM
templating? spectrum
PM TEI l lp Iat es e Analyzers

Datastick.

A tolerable failure for one component in a system (for example, in-
ternal leakage of a valve) may be entirely intolerable for an identical
valve in a different application. Hence, the maintenance strategy for
those identical valves should be different as well. The proper mainte-
nance for an asset can only be prescribed once its criticality within the
system is understood; in other words, its ability to degrade system or

Vibration analysis gets you in control
of machine reliability and uptime.
Datastick makes it easy and affordable.

Some 50 years " " . . plant performance. Equipment failures that do not harm the system
ago, a small group Anthony MaC S m |th d nd T| m AI Ien or plant (due to rgdundancies, excess capacit'y, etc.) should not be.the Not just a meter. Not just a tester. It’s a full-featured superport-
t United Airlines focus of yOl;Jr malntenance resources. You Slmp|y cannot ascert'aln a able analyzer with waveforms and FFTS. Use the built_in ISO
a y component’s cr|t|§allty'W|thout a sound cause.-and-ef'fect ana.IyS|s be- alarms, or create your own. It’s accurate — and due to its very
led byTom Matteson tween the asset, its failure modes, and the higher-level business re- 2 -
. quirements. If you do not thoroughly document the functions and low noise floor, you can see peaks that you can’t with even
(then VP - Mainte- possible functional failures of the system, and associate a compo- the most costly portable analyzers. Frequencies range from

nent’s failure modes with those functional failures within the discus-
sion of an effects and consequences analysis at three levels (local,
system, and plant), you will misdiagnose the criticality of the asset.

nance Planning)
created a new way to

subHz to 20K Hz. FFT resolution goes up to 3200 lines.
The VSA uses standard ICP-type accelerometers, veloc-

define PM tasks for Moreover, if you do not engage the actual process participants, those ity sensors, a'?d displacement sensors. lts non-proprzletary
the 747-100 airplane. who live with the results of failure on a daily basis, you will misdiag- Excel-_compatlble deS_ktOp SOf_twal'e a||OV\{S easy sharing.
It was so successful nose the criticality. That has been proven repeatedly in practice, and Optlon_s include: Trlgge.red impact testing fOI'. resonant
. intuitively we all know that. frequencies * Route creation * Advanced analytical tools
that virtually every You'll get free product training by phone and web from our
airplane since then Ifyou do not thoroughly document the tech support team. The VSA is so easy to learn and use that
has employed this functions and possible functional failures of the some users take measurements the same day they’re trained!
methodoloav. . system, a.nd associate a.compo?ent s fq:lu.re
gy RCM Team Analysis modes with those functional failures within the “ We're very happy that we can do analysis right at the machine,
We have known ;’;f;;;fj;g’: annat discussion of an effects and consequences at three since the Datastick shows full spectrums and alarms. We recently
this process as Sewer District (MSD) levels (local, system and plant), you will misdiag- compared a newer vibration meter that only showed alarms if
Reliability Centered nose the criticality of the asset. something was wrong, but you couldn’t really do analysis ‘at the
Maintenance (RCM) ma.c_hine... - f\lex Puentes, Reliability Engineering Manager,
since the 1970s. System Monitoring Conditions Pairie Packaging

troduced to a broad spectrum  that is floated now and then is PM templating. The basic premise behind
of plants and facilities across PM templating is that systems are all comprised of common equipment,
the U.S., and via the 80/20 rule con-  justin different combinations and uses, so why not borrow a standardized

A comprehensive world-class preventive maintenance program is
far more than a compilation of generic PM tasks. There are always sys-
tem and/or plant design parameters that must be monitored and con-

“This analyzer is awesome. Not only is it small and light, it's
really user-friendly and lets me perform very detailed analysis.”
— Joseph Niziolek, Owner, N.J. Balancing

S ince then, RCM has been in- ist, but that doesn’t stop us from flirting with the notion. One such idea

tinues to be recognized today as the best available process for defining
applicable and effective PM tasks to control/decrease corrective mainte-
nance and downtime in complex “bad actor” systems.

Anyone who has successfully used RCM to define their PM tasks knows
two things: 1) It takes some effort to do it (no free lunch!), and 2) It works.
At AMS, we exclusively use Classical RCM (i.e. like the original 747-100 pro-
cess) for our client’s 80/20 systems, and it continues to be the basis for our
success over the past 30 years.

With that said, every so often someone proffers a so-called magic bullet
to easily establish a plant maintenance program without taxing company
resources. Who wouldn't want that? Deep down we know this doesn't ex-

library of PM tasks common to that equipment and skip the analytical pro-
cess? It sure is tempting.

Unfortunately, such simplistic notions fail in real world application.
While a portion of template tasks may work for some assets (even a bro-
ken clock is accurate twice a day), a significant portion of the PMs will be
far removed from the actual operating conditions of a plant. More impor-
tantly, however, a significant number of tailored PM tasks, those that are
specific only to the unique interplay of components within the assembled
system, will be missed, with possibly drastic results.

The practitioners of PM templating promote their process as a better
substitute for the well-known Reliability Centered Maintenance (RCM)

trolled to ensure the correct operating conditions. These parameters
are not found in a PM template catalog or library that contains only
component-level data. They are unique to your system! For instance,
If one didn't specifically document that their air dryer system requires
an output dew point of -28 °F to avoid moisture buildup with potential
for freezing and then plant shutdown, one is unlikely to recommend
a PM task to develop a dew point trend report to capture dew point
data that will be visible on screen in real time to operators. One also
would be unlikely to impress upon a newly hired equipment operator
the necessity and value of this recommended task. This is a real-life
example that did in fact occur, resulting in lost product opportunity
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template approach will only discourage and disengage a team. It won't be
theirs, and they will tune out. Worse yet, the template data will invariably
miss very critical information that will lead to incorrect decision making.
At the end of the day, a team-derived RCM plan has BUY-IN at all necessary
levels for implementation.

Training, Education, and Corporate Knowledge

The dividends of an RCM project far exceed the development of a main-
tenance plan. As is often the case, those who conduct RCM are encourag-
ing a cultural change to move from a reactive to a proactive culture. This
can only be done in the
context of training and

Analysis Level of Effort

RCM was introduced to the nuclear power industry in the early 1980s
by Tom Matteson (retired VP of United Airlines and creator of RCM) and
Mac Smith, and rapidly moved into fossil plants, large manufacturing
plants, and government test facilities in the late 1980s and 1990s. To
date, AMS has supported/facilitated some 100 Classical RCM projects
with over 75 Fortune 500 companies. In the beginning, a typical project
would take 5 to 6 weeks to complete and was recorded by hand without
the assistance of software. When it was obvious that there was no RCM
software worth its salt on the market, in the late 1980s AMS initiated
the development of the
Classical RCM WorkSaver

education. That is one Project  Client Components  Number Percent Percent software in a collaborative
purpose of establishing Analyzed of Failure of Hidden of Critical effort with JMS Software.
an RCM Team and RCM Modes Failure Modes ' Failure Modes Today, that software has

Champion.  Moreover, supported over 50 RCM
as ons records and ra- 1 A A 48 166 20% 95% pr(E)chts and has been
tionalizes the business 2 A B 43 226 47% 95% purchased/used by over
case for establishing a 3 N R 5 03 38% =y 100 clients.

preventive maintenance 2 > The point to this story is
task, one liS ig|fad cap- 4 B A 125 246 22% 75% that the conduct of Classi-
turing valuable corpo- cal RCM projects has ma-
rate knowledge that will > B B 106 452 32% 7% tured to tf?e ;oint that AMS

be preserved for future

training, education, and

decision making. As one of our client RCM teammates said at the end-of-
project brief to upper management: “It would take a person 3 years or more
to learn and become proficient in understanding the possible failures and
effects associated with the system that the team documented.”

Itra
SOUND

now conducts a standard

RCM projectin 3 to 4 weeks,
including a 3-day up-front team training and a 1-day end-of-project brief-
ing to client management and staff personnel. Our experience for the past
20 years has been that clients consistently find that the ROI from these proj-
ects on 80/20 systems is well worth the short span of effort required.

Jitra-Sound Technologies Training Systems:

ihreeDayAirborne Ulirasound
fevell &iliGertification Glase

OnEYourssSite=snYourEnvironmentisiusing yourinstrumentioriviine

Take advantage of the "THANK YOU DISCOUNT, all seats (except Chicago) are 50% off, eal World

now through August 315t tultion Is 575000 per attendee (normally $1495.00).

2nNaor Neutrar

Call me for a On-Site Training Quote or to Register, Ph: (770)517-8747

These projects have taken place in several product areas (e.g., waste
water treatment, refineries, airplane production, aerospace test facilities,
postal automation, diesel engine assembly, etc.). Some sample statis-
tics are shown below for 5 recent projects, all of which involved 80/20
“bad actor” systems, an RCM team for the complete analysis process,
documented results, and, finally, implementation. Each project involved
a unique plant with different functions and would have, in our opinion,
been a complete failure using PM templates as the basis for the PM re-
sults.

Notice that each project varied in the number of components involved
and failure modes analyzed. This suggests that system complexity is
unique from plant to plant. Also note the large number of hidden failure
modes and critical failure modes that were specifically identified. This is
just a sampling of the AMS experience; Reference 1, Chapter 12 presents
seven case studies that can be reviewed for more details.

A survey by Reliabilityweb.com found that 50% of all RCM projects are
not implemented for one reason or another. That figure should not be
surprising. 50% of all business startups fail. 50% of all marriages fail. How-
ever, our experience with Classical RCM has been that implementation is
in the 70% range. Those who are truly serious about obtaining reliability
results make it work.

Conclusion

When we talk about how to focus resources, which are usually rather
scarce these days, we need to first decide what is really important to us.
That just makes common sense and should not be a controversial topic.
As indicated in the above paragraphs, AMS has successfully employed
the 80/20 rule for three decades to answer that question. Now if you
know which systems (20%) are eating your lunch (80% of your grief),
then does it not also make sense to do the best possible job in deciding
how to eliminate that grief. We have presented seven arguments above
to help you to understand that PM templates are NOT the way to address
these important 80/20 systems.

Only the Classical RCM methodology has the ability to take a top-down,
zero-based approach to maintenance analysis, which starts at defining
the necessary performance attributes that an organization requires from
its assets (functions) and drills down through a decision methodology to
ensure there are technically feasible and worthwhile maintenance tasks
in place to prevent interruption of those vital requirements. To date, AMS
Associates has supported/facilitated some 100 Classical RCM projects
with over 75 Fortune 500 companies. Each project was a unique plant
with different functions, and would have, in our opinion, been a com-
plete failure using PM templates as the decision process to address such
an important issue.

Reference 1: “RCM - Gateway to World Class Maintenance,” Anthony M. Smith and
Glenn R. Hinchcliffe, Elsevier 2004.

INDUSTRIAL PRESS INC.

#1 IN MAINTENANCE AND RELIABILITY!

INEWwW AND COMING SOoOoN!
= COMPLETE GUIDE TO PREVENTIVE & PREDICTIVE MAINTENANCE
SEconp Epimon
Joel Levitt 2011, 250 pages, llus., ISBN 978-0-8311-3441-9, $49.95

As the first resource to give true emphasize to the four
aspects of success in preventive maintenance systems this
new edition shares the best practices, mistakes, victories,

and essential steps for success.

EFFECTIVE MAINTENANCE MANAGEMENT  Seconn Enimion
V. Narayan 2011, 300 pages, lllus., ISBN 978-0-8311-3444-0, $49.95

This completely updated edition and unique guide examines
the role of maintenance in minimizing the risks relating to
safety or environmental incidents, adverse publicity, and
loss of profitability.

THe RCM SoLutioN
Nancy Regan September 2011, 300 pages, lllus., ISBN 978-0-8311-3424-2, $49.95
Offering a fundamental, common sense understanding of
RCM, this book features detailed processes that can be used
when RCM is not applicable and presents a total solution
for implementing RCM for any organization.

To See ALL OF OUR MAINTENANCE TiTLES GO TO WWW.INDUSTRIALPRESS.COM.

ORDER ONLINE AND GET A 25% DisCOUNT ON ADVERTISED TITLES.*
BE Sure 10 PrRoVIDE SPECIAL OFfeR #UP89-11 AT CHECKOUT.
*OFrer ExpIRes 9/30/11 AND 1s AvaAiLABLE To U.S. RESIDENTS ONLY.

INDUSTRIAL PRESS INC.
989 Avenue of the Americas, 19th Floor « New York, NY 10018
(212) 889-6330 ¢ Toll-Free (888) 528-7852 « Fax (212) 545-8327
www.industrialpress.com ¢ E-mail: info@industrialpress.com

Vibration
Monitoring
Solutions

Level |
USTTS LEVEL] Kigsimmae, FL August 3-71, 2011 Anthony “Mac” Smith has over 50 years of engineering experi-
: - E 'ﬁm ence, including 24 years with General Electric in aerospace, jet

USTTS LEVEL | {hlﬂaﬂﬂ. I August 23-25, 2011 - engines, and nuclear power. Mac is internationally recognized

USTTS LEVEL | Kennesaw, Gl SEp'tEI'I'IIJ-EF &8, 2011 for his pioneering efforts in introducing RCM to U.S. industry in
the early 1980s. Since then, he has worked with some 75 Fortune

USTTS LEVEL Kennesaw, GA SEPIH"WI 27-29, 2011 500 companies, the USPS, NASA, and the USAF, among others. He

USTTS LEVEL | Eennesaw, GA October 18-20, 2001 E has personally facilitated over 75 RCM studies and has authored/
co-authored two books on RCM that have become the standard

M references for Classical RCM. www.jmssoft.com

"
USTTS LEVEL |l q‘ﬂﬂﬂﬂ. iL November 1-4, 2011 Scan the QR Code Tim Allen joined Mac in 2005 after a 20-year career with the
to Visit our Sitel US Navy’s Submarine Maintenance Engineering Planning and

*Sonts for Chicago ame regular price non-USTTS event),

Three { for the F“‘r-! of tWO £1495.00 Each Procurement Activity (SUBMEPP). During his tenure, Tim was

one of the principals in developing the submarine group’s RCM
. process and rose to the level of RCM Program Manager. His

iy efforts helped lead the Navy away from expensive time-based
overhauls of equipment to more surgical condition-based
strategies. www.jmssoft.com

a CTC company
US & Canada: 1-800-999-5290 ¢ International: +1-585-924-5900
www.ctconline.com

.I‘lm_ H;!IHI, e
Illlh-rﬁqlmlli"'l'l'-h'

No matter whose ultrasound equ:pment you are using, UST can prowde the training..

- Jimhall@ultra-soundtech.com

wiwwaltra-soundtechic

52 uptime uptime



