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Reliabilityweb.com® and Uptime® Magazine present

The

Conference
Las Vegas

The RELIABILITY Conference is designed
for those who lead, manage and contribute
to a reliability and asset management
program. Reliability leaders, asset managers,
maintenance managers and asset condition
management experts will deliver information
you can put to use immediately.

Topics Include
•
•
•
•
•

Reliability Centered Maintenance
Predictive Maintenance
Work Execution Management
Asset Condition Management
Reliability Engineering for
Maintenance
• Defect Elimination
• Lubrication
• Key Performance Indicators

• ISO55000 Asset Management
• Computerized Maintenance
Management Systems
• Maintenance Planning & Scheduling
• Managing Maintenance
• MRO Spare Parts Management
• Failure Mode and Effect Analysis
• Root Cause Analysis
• Leadership

888.575.1245 | 239.333.2500 | www.reliabilityconference.com
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icture this: It’s Monday morning
and you’re the maintenance manager of an industrial plant. On your
desk is a printout of 432 open work
orders and the operations manager
is screaming because air compressor
#2 just tripped for the third time this month. To
make matters worse, you just remembered two
of your technicians went fishing for the week. The
question is: “What can this maintenance manager
do to improve this situation?” The obvious answer
is to go fishing with the two technicians. Maybe
a better question to ask is: “What can be done to
improve plant performance?”

Do the math:
RPM method + RCM = Reliability.
The RPM method and RCM are two proven
reliability techniques to improve plant performance. Reliability centered maintenance (RCM)
is a structured methodology developed to review
the design, operation and maintenance of a system and associated equipment. This technique is
used to locate known and unknown failures jeopardizing the safety and reliability of a system. The
basic procedure uses seven questions to identify
the equipment’s function, failures, consequences
of failure and tasks to prevent failures. The answers
to the questions are generated by the feedback
of operators, maintenance personnel, plant engineers, equipment design engineers, or other end
users of the equipment. Although this process
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may be considered time-consuming by some
people in industry, the benefits would always
outweigh the time spent. The process forces you
to dig down deep into every aspect of the equipment and find the hidden failure that could jeopardize the plant’s safety and equipment reliability.
On the other hand, the RPM method is a
work priority system that grew out of personal
frustration with many of the existing work priority systems. Make no mistake, there are countless
other work priority systems. There is the famous
first in, first out (FIFO), or the 20 code priority system, so complicated that a special decoder ring
is required to decipher it! And finally, the familiar
HWSL method that most companies use. Not familiar with HWSL? Sure you are, it stands for “he
who screams loudest!”
A work priority system is required to prioritize
work and get everybody on the same page. The
RPM method is based on the actual definition of
the word maintenance in the dictionary, which is
to maintain; to repair or preserve. But anyone working in maintenance today knows the real definition of maintenance as “any work that no one else
wants to do!” Simply put, RPM stands for repair,
preventive and modify.

Fred J. Weber

“R” (Repair) – Classified as any work required

to place an existing piece of equipment into its
original operating condition while meeting all
safety and environmental requirements. Examples of repair work may include a leaking valve,
a knocking pump, or a conveyor that won’t start.

“P” (Preventive) – Considered the minimum amount of work needed to keep equipment safe, reliable and environmentally friendly.
Examples of preventive work include adjusting a
setting, monitoring vibration, lubricating a pump,
or calibrating a transmitter. Preventive/predictive
work should be a scheduled and/or defined task
by the equipment manufacturer, maintenance
personnel, or engineering designed to keep the
equipment running safe.
“M” (Modify) – Any task loosely considered

non-maintenance. Examples include installing a
new welding machine in the shop or redesigning
an existing service water piping system. Quite simply, if it’s not an “R” or “P” type work order, it must
be an “M.”
Now that you know what RPM stands for,
how do you apply it? It can be as simple as this: Assume you go to work tomorrow morning as usu-

What can be done to IMPROVE
plant PERFORMANCE?

al. First, locate five boxes, labeling them New, “R”
(repair), ”P” (preventive), “M” (modify) and Closed,
shown in Figure 1.
Next, get copies of all your open work orders.
Using your knowledge of RPM, classify all your
work orders as to whether they are “R,” “P,” or “M”
and place the work orders in the appropriate box.
The New box will hold work orders that need a little more information in order to categorize them,
while the Closed box will hold work orders that
are completed.
So, what box of work orders should maintenance do first? It should be obvious from the definition of maintenance that the “R” and “P” boxes
are the priority. But it’s not so easy. Maintenance is
being pulled in different directions by operations,
engineering, purchasing and management. However, the RPM method informs the other departments and management that maintenance’s priorities are the repairs and preventive maintenance
tasks in the plant.
While the RPM method outlined here is certainly the core of the system, there is much more
involved. You shouldn’t think that the only thing
required to manage your maintenance function
is the ability to locate five empty boxes!
Besides managing work orders, the RPM
method can be used as a pre- and post-RCM
function. As a pre-RCM function, the RPM method supplies the analysis with the “R,” “P” and “M”
tasks/costs associated to each piece of equipment.
This valuable historical data provides maintenance
management with the information to justify the
cost of an RCM analysis or a system modification.
Typically, it’s not cost-effective to do RCM analysis
on all the plant’s equipment. The RPM method
points to the part of the plant that would benefit
the most and that is the system or equipment with
the high “R” and “P” costs associated to them.
As a post-RCM function, the RPM method
checks the benefits of the RCM analysis. From
the maintenance perspective, the RCM analysis is
considered successful if maintenance doesn’t have
to fix the same piece of equipment over and over
again. The RPM method will display the success
of the RCM analysis simply by the lack of “R” work
orders in six months. Of course, there are other
benefits from the RCM analysis, such as locating
hidden failures, but most maintenance managers
are concerned with how to eliminate the pile of
432 open work orders sitting on their desk.
Another known fact to improve the reliability
of a plant is to have maintenance and engineering
working in the same direction. Therefore, “Maintenance + Engineering = Reliability.”
Earlier it was stated that: “RPM method +
RCM = Reliability.” Now you have two departments
that have an impact on reliability and two proven
methods to improve reliability. All you need to do
is define who is responsible for what. A simple way
to do this is to define who does what by asking the
following questions:



Who should be responsible for the handson work required for “R,” “P” and “M” on the

“RPM Method”
NEW

Closed

“R”

“M”

“P”
Figure 1: RPM method

equipment? The answer would be the maintenance staff because it’s the reason they
were hired in the first place. Does this mean
engineering can’t help maintenance troubleshoot a piece of equipment? No, it just
means that maintenance is responsible.



Who should be responsible for keeping track
of the material and labor costs associated
with each “R,” “P” and “M” work order? The
answer is maintenance personnel because
they are doing the task, so they should be
responsible for keeping track of the data.



Who should be responsible for justifying and
implementing the RCM analysis? Engineering is responsible for showing management
the benefit of the RCM analysis. The engineering justification needs to look at the
maintenance benefit of a potential reduction
of an “R” work order and operational savings
from an increase in production or reduction
in scrap.



Who is responsible for the final approval of
all design changes developed from the RCM
analysis? The answer is engineering. Does
this mean that engineering should be the
only decision maker of design changes and
preventive maintenance tasks? Of course
not, but engineering needs to take the responsibility for the final approval. Engineering has access to design information, such as
load, stress and flow calculations. Engineering personnel are also familiar with engineering codes and standards that the equipment
must meet.

The best way to show the benefits of maintenance and engineering applying the RPM method
and RCM analysis strategies is with an example.
Assume there is a problem with a plant’s wastewater system. The first thing to do is implement
the RPM method to make sure there is a problem
in the wastewater system. After applying the RPM
method, the problem with the wastewater system becomes obvious by the number of “R” and
“P” work orders recorded in the system. This high
number of “R” and “P” work orders can be used as
a pre-RCM function by engineering to support

the need for an RCM analysis on the wastewater
system. Once an RCM analysis is approved, maintenance needs to generate an “M” work order to
record time spent supporting the RCM analysis on
the wastewater system. Why is an “M” work order
generated? As stated earlier, since it’s not repair
or preventive work on the wastewater system, it
must be an “M.”
Now it’s time for the RCM analysis. The
RCM analysis reviews the design, operation and
maintenance of the wastewater system. Assume
during the analysis that the root cause of the
problem with the wastewater system and some
hidden failures turn up. These findings would
have affected the safety and reliability of the system, such as a missing check valve in the system.
All the maintenance and engineering time associated to this analysis and insulation of equipment
is accumulated on the “M” work order to track
costs to this modification.
Was the RCM analysis a success? Using the
RPM method as a post-RCM function, you can
now define maintenance success of the analysis
simply by no more “R” work orders in the wastewater system. If “R” work orders start to show up, it’s
time for engineering to revisit the RCM analysis.
So, how is success defined by the maintenance manager with 432 open work orders, a
screaming operations manager and a tripped air
compressor #2? The ability to go fishing with the
other two technicians without worrying about the
plant safety and reliability!

Fred J. Weber, P.E., is
President of Wrench
Time, Inc. He has over
35 years of experience
working with and learning
from maintenance and
construction people in the
mining, manufacturing
and power generation
industries. Fred is the
author of the books, “Wrench Time…using the
RPM method to manage maintenance” and
“Weber’s Thermodynamics Notes.”
www.wrenchtime.com

dec/jan 16

15

Uptime Elements

CRL
Workshops

TM

Leadership

Reliability

Empower

Cre
LEA ate
D
in Y ERS
Org
o
ani ur
zat
ion

Reliability Leadership Institute | Fort Myers, Florida

Certified Reliability Leader
Workshops
The industry’s most advanced thinking in reliability
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Included in your registration
4-Day Workshop Pass
Uptime Elements Passport Series plus Travel Guide $150 value
30 - day free trial to the Uptime Elements Academy
Learning Management System - $299 value
CRL Exam - $299 value

reliabilityleadership.com | 239.333.2500 | 888.575.1245 | crm@reliabilityweb.com

New Releases!
2 New Additions to the Made Simple Series
Neville W. Sachs, P.E.

$19.99

This book is a guide to the basic failure analysis of bearings and gears
that can be used by almost everyone involved with machinery maintenance. It describes how the pieces function and the likely causes of
failure. Outlined steps are provided to show how the physical sources
of most, certainly over 80%, of all mechanical failures in the field can be
solved with a careful inspection.
Failure Analysis Made Simple: Bearings and Gears is encouraged to be
used as a field handbook with the ultimate goal of making maintenance
more effective.

each

Neville W. Sachs, P.E.

$39.99
ISBN 978-1-941872-30-7

53999>
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Failure Analysis
Made Simple

by Susan Lubell
and Ricky Smith

by Neville Sachs
LER

ACM

The Relativity of

Mary Jo Cherney
Robert Dapere

Continuous
Improvement

Dr. Klaus Blache

Dr. Klaus Blache
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THE VISUAL MANAGEMENT HANDBOOK

Certified Reliability Leader Pocket Dictionary

The Relativity of Continuous Improvement

Ramesh Gulati

刀攀氀椀愀戀椀氀椀琀礀ꀀ
䌀攀渀琀攀爀攀搀
䄀猀猀攀琀
䴀愀渀愀最攀洀攀渀琀

Certified
Reliability
Leader Pocket
Dictionary

FAILURE ANALYSIS
MADE SIMPLE:
BEARINGS AND GEARS

9 781941 872307

RCA Made Simple

text to come

Failure Analysis Made Simple: Bearings and Gears

Far too often we’ll see a group of people standing around a broken
part speculating as to the cause. Then a “person of authority,” whether
a manager, a senior mechanic or an engineer, comes along and, without a careful inspection, sagely pronounces that the cause was “such
and such.” The group agrees and then proceeds off on a witch hunt,
frequently heading in the wrong direction.
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Neville W. Sachs, P.E.

FAILURE ANALYSIS
MADE SIMPLE:
BEARINGS AND GEARS

Learning how to work on what matters

By Ramesh Gulati
BARCODE
LOCATION

$19.99
ISBN 978-1-941872-32-1

51999>

BARCODE
LOCATION

LER

THE

VISUAL

MANAGEMENT
HANDBOOK

Mary Jo Cherney
and Robert Dapere

ACM

9 781941 872321

Certified Reliability
Leader Pocket Dictionary

Reliability Centered
Asset Management

by Ramesh Gulati

by Richard Overman

TRAP PRO

“Straightforward, basic info with historical insight. Great job!”
DALE LECKIE, Assets Specialist, Water Treatment, Suncor Energy
“Thanks for the books, they are a great guide – nicely done.”
MARK ROBERTSON, Reliability Specialist, Land O’ Lakes

“Read your book. I must say it was jam-packed with useful
information. Very well done.”
BRIAN NAVLYT, Maintenance, Purina Animal Nutrition LLC
“Awesome job, well done.”
TIM FARMER, Feed Mill Supervisor, Tyson Foods, Inc.

Trap Pro GuideS

Robert C. Eisenmann, Sr., P.E. retired • Robert C. Eisenmann, Jr.

pecific, practical guidance for every individual involved
with solving process machinery problems. The single
source reference for explanations of fundamental machinery behavior, static and dynamic measurements, plus
data acquisition, processing and interpretation. A variety
of lateral and torsional analytical procedures, and physical
tests are presented and discussed.

by Bill Holub

Successful machinery analysis requires the diagnostician to
understand the mechanical equipment, the measurement of
vibration and other parameters, plus the underlying physical
principles that govern the rotor dynamics. This book covers all three areas, presenting explanations of machinery
characteristics, and the use of vibration measurements and
analytical models. It covers on exceptionally broad range
of process machinery, including industrial steam, gas and
hydro turbines, centrifugal and reciprocating compressors,
expanders, gear boxes, pumps, motors, blowers plus vertical
and horizontal generators and drives.

 7-point problem solving methodology
based on the authors’ extensive field
experience
 52 detailed field case histories —
problem definition through corrective
action
 Extensive illustrations, sample
calculations, and explicit physical
explanations
 Common malfunctions as well as
unique machinery problems
 Proven techniques for extending
machinery life and minimizing
downtime
 Addresses balancing, machinery
alignment, bearing characteristics
and more

ABOUT THE AUTHORS
ROBERT C. EISENMANN, Sr., P.E. retired is currently the President of Wilpat, Inc. in Missouri City, Texas.

He is affiliated with SULZER Rotating Equipment Services in La Porte, Texas with his primary responsibility as
training personnel about machinery diagnostics. A graduate of the Illinois Institute of Technology, Robert is a
member of the National Society of Professional Engineers and the American Society of Mechanical Engineers.

ROBERT C. EISENMANN, Jr., is currently the R&LT Machinery Advisor and Downstream Machinery
SETA of BP PRODUCTS North America, Inc. in Missouri City, Texas. He is responsible for troubleshooting,
repair, and refurbishment of process equipment. Robert is a graduate of Texas A&M University, a member
of the America Society of Mechanical Engineers, the American Petroleum Institute and the Texas A&M
Turbomachinery Symposium Advisory Committee.

Steam Traps: Operation,
Testing and Solving Common
Installation Problems

$189.99
ISBN 978-1-941872-33-8

59999>

By Bill Holub

by Mary Jo Cherney
and Robert Dapere

Robert C. Eisenmann, Sr., P.E. retired
Robert C. Eisenmann, Jr.

ACM
Robert C.
Eisenmann,
Sr., P.E. retired
Robert C.
Eisenmann, Jr.

MACHINERY
MALFUNCTION
DIAGNOSIS AND
CORRECTION
Vibration Analysis and Troubleshooting for the Process Industries
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Vibration Analysis and Troubleshooting
for the Process Industries

Fo

$29.99
ISBN 978-1-941872-34-5

9 781941 872345

MACHINERY MALFUNCTION
DIAGNOSIS AND CORRECTION

9 781941 872338
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“Bill, the books are a big hit! I may be asking for a few more in the
future if they’re available.”
DWAYNE BAGLEY, Maintenance Team Leader, CSM Bakery Products

TRAP PRO GUIDE

“Got your books and found them very to the point. No “fluff” – just
straightforward explanations… good to see the insulation savings
chart. Curious what the savings are for fiberglass insulation with PVC
jacketing. Enjoyed your book and will make it available here
to anyone interested.”
TONY MEIER, Maintenance Lead, Cargill (Horizon Milling)

[Mechanical Engineering]

MACHINERY MALFUNCTION
DIAGNOSIS AND CORRECTION
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“… very informative and useful source of information… has helped us
identify and correct a number of energy opportunities in the field.
I recommend this book for all who are involved with steam systems.”
BERNIE SHEPARD, Sr. Director Engineering, Pilgrim’s Pride Corp.

Bill Holub

GUIDE

ACM

The Visual
Management Handbook

to the Reliabilityweb Library!
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TRAP PRO

by Dr. Klaus Blache
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BRAND NEW

The Relativity of
Continuous Improvement

ation Se

ACM

Machinery Malfunction
Diagnosis and Correction

by Robert Elsenmann, Sr.
and Robert Elsenmann, Jr.

ACM

mro-zone.com | 239.333.2500 | 888.575.1245

