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Why is this guy
deliriously happy?
Well, you see, it all started when Fred

put our proactive reliability program in

place on temperamental unit 7 which

caused the normally staid supervisor to

put on a happy face because his

manager could report that the plant was

running at a rate unprecedented in the

history of the universe which tickled no

end the vice-president of operations who

saw $1.8 million of annual costs

evaporate which made the CEO almost

giddy with delight because he could

declare a whopping big dividend which

made a certain shareholder so crazily

jubilant that he couldn’t help tipping the

guy who parked his car $500.

And that’s why.

Ivara 

Work Smart. Work Happy.

w w w . i v a r a . c o m
Ivara is a registered trademark of Ivara Corporation

www.ivara.com
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Welcome to Uptime Magazine!

Our industry has lacked a Predictive Technology based publication for far too 
long.  So here we are, a magazine dedicated to providing information that will 
help you get what you - and your organization - really want....more Uptime.  In 
fact, our goal at Uptime is simple...

To help Predictive Maintenance and Condition Based Monitoring professionals 
perform their jobs better and increase uptime in industries worldwide.

I couldn’t dream of a better feature article to summarize why we created 
Uptime magazine.  Bob DiStefano has eloquently put into words what 
everybody who reads this magazine will be glad to hear.  Predictive Technology 
can, and should, play a major role in your company’s success.  One thing is 
certain, if your organization is not incorporating a healthy dose of predictive 
technology into its maintenance program, then your organization is wasting 
money.

What struck me most as I was reading Bob’s article is what incredible power a 
small ‘d’ has.  Moving your maintenance program’s focus from PM (Preventive 
Maintenance) to PdM (Predictive Maintenance) will unlock an enormous amount 
of savings for your company.  In fact, in the US alone, if incorporated by all 
industries on all of their fixed assets, that small ‘d’ would generate over $180 
BILLION dollars in annual savings.

That is a rather expensive ‘d’ to leave out of maintenance programs.  And that 
‘d” is what Uptime is all about.

Predictive Technologies are both the present and the future of the Maintenance 
and Reliability industry.  Uptime magazine is here to educate, to entertain and 
to inspire the professionals who, either directly or indirectly, use Predictive 
Technologies.

If you are a manager reading this, I urge you to have your entire PdM/CBM team 
subscribe.  More knowledge leads to better performance.

I’ll be traveling to as many maintenance and reliability conferences as I can.  
It’s going to be fun learning from you and other readers, how we can improve 
Uptime with each issue.  I definitely consider Uptime a work in progress, so 
please feel free to contact me with any ideas and suggestions you have for us.  

It’s a privilege for us to bring this magazine to you.  I hope you enjoy!

    All the best,



www.reliability-magazine.com


In this inaugural issue of Uptime Magazine, it is my distinct pleasure 
to write this feature article that will attempt to put the technical 
and engineering aspects of maintenance and reliability into business 
terms – essentially into the context of a financial business case that is hopefully 
interesting and natural for the readers of this magazine and for the most senior-level 
executives in industrial corporations world-wide.  Hopefully, this article will help you 
to make the translation and adjust your language, strategy and tactics to communicate to top 
executives and people not directly involved in maintenance, the tremendous business value associated 
with elevating maintenance and reliability practices in your company. 

Unlocking

Predictive 
Technologies 

Increase 
Bottom Line 

by
Bob DiStefano
CMRP

BIG 
Benefits
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      technologies for piping and pressurized assets is 
      also present at top performers
 •   And again, only 20% to 25% of the equipment 
      population in a top performing plant is covered by 
      traditional, time-based, invasive PM

This last bullet is worth emphasizing a bit.  After World War II, it was 
believed in general industry (despite knowledge to the contrary in 
the aerospace and airline industries and some branches of the United 
States military) that most equipment behaved in a time-based pre-
dictable pattern – that-is, that the probability of failure was relatively 
low and constant until a so-called “wear-out” zone was reached, at 
which time rapid and exponential increase in failure probability oc-
curred.  Traditional time-based Preventive Maintenance was designed 
to intervene into the equipment right before the wear-out zone was 
reached.  See the diagram below taken from RCMII by John Moubray:

In reality, a precious small percentage of equipment actually behaves 
in this fashion.  In fact, as the following diagram below (again taken 
from RCMII by John Moubray) shows, there are many failure patterns 
of machinery behavior, and only about 11% of the equipment in a 
typical industrial plant has a time-based predictable “wear-out” zone:

Note the phenomenon of infant mortality, depicted above by the initial 
high probability of failure upon commissioning an asset into service.  
About 72% of equipment in a typical industrial plant (this of course var-
ies by industry) experiences infant mortality, while, again, only about 
11% has a time-based predictable wear-out pattern.  By relying pre-
dominantly on PM as a maintenance strategy for most of our assets, 
we are potentially adding value on a small percentage of equipment, 
and potentially, and unnecessarily, introducing infant mortality on a 

Current State, Awareness & What Good Looks Like

As recently as five years ago, I think it is fair to say, there was very 
little awareness at the corporate executive suite level of the contribu-
tion to financial and business performance improvements that can 
come from improved levels of physical asset reliability.  I also think 
it is fair to say that five years ago we did not enjoy an accepted con-
sensus among industry experts about what good maintenance and 
reliability practices look like.  If we asked what characteristics were 
exhibited by top performers who increased operational performance 
of their physical assets - while reducing the overall cost of production 
(including reducing the cost of maintenance) - we were likely to get 
varying answers depending on who was asked.  In fact, as recently as 
five years ago, there were no true success stories in this arena.  There 
were some spotty, incremental achievements, but no enterprise-wide 
success stories.
Today, there are only a handful of companies that have, in fact, seri-
ously elevated their maintenance and reliability practices, and seen 
improved business performance as a result.  But those few companies 
provide ample data that paints a very consistent picture of what good 
looks like and what results can be expected.  Companies like Rohm 
and Haas, Allied Signal/Honeywell, Dofasco Steel, and, more recently, 
Cargill Corporation, among a few others, have made dramatic shifts 
in their physical asset management strategies that have driven sig-
nificant financial results in many parts of their businesses.  Several 
lessons should be taken from these success stories. 
First, the characteristics exhibited by these “Early Adopters” are re-
markably consistent regardless of the industry in which they operate.  
These characteristics generally but clearly show:

 

Of note in the top performers is the depth into the asset popula-
tion to which these multiple PdM technologies are applied.  For 
example, 

 •   From 63% to 95% of rotating machines (depend-
      ing on the industry) are included in a robust 
      vibration analysis program – not just the critical   
      equipment!
 •  91% to 100% of electrical equipment is included   
      in a robust thermography program (incidentally,   
      58% to 79% of mechanical equipment is also   
          included in the thermography program at top
      performers, particularly smaller motors and 
      gearboxes in packaging and similar operations)
 •   Lubrication analysis and contamination control   
      practices are extensive and comprehensive
 •   Use of Motor Circuit/Current Evaluation (MCE)   
      technology for drivers is extensive 
 •  Extensive use of ultrasonics (airborne and contact) 
      and various non-destructive testing (NDT) 

•  Annual maintenance spend below 2-3% of 
    Replacement Asset Value (RAV)
•  Significant use of a variety of Predictive 
    Maintenance (PdM) and condition monitoring
    technologies on the majority of the candidate 
    equipment population
•  LESS time-based, invasive preventive maintenance 
    (PM) – less than 25% of the equipment 
    population in a top performer is covered by 
    time-based invasive PM

“Best New” -  Sharp increase in the 
probability of failure, then random failure

“Slow Aging” - Steady increase in the 
probability of failure

“Constant Random Failure” - 
Random - No age related failure

“Worst New” - High infant mortality, 
then random failure

“Traditional View”
Random Failure then a wear out zone

“Bathtub Curve” - High infant mortality,
then a low level of random failure, then 
a wear out zone
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Preventative Maintenance
time based overhaul

Age

Most Items
wear out
at about
the same

age

A small number of random failures

2%

4%

5%

7%

14%

68%

11%

89%

Some Age 
Related Failures

No Age 
Related Failures

72%



high percentage of our assets.   In essence, 
we are doing more harm than good.  I remem-
ber coming out of engineering school in the 
mid-1970’s and arriving at a nuclear power 
plant full of vigor with great ideas, and being 
confronted by a school of thought that held 
“if it ain’t broke, don’t fix it”.  At the time, I 
thought these folks were unaware of the sci-
ence of machinery behavior.  It turns out that I 
was the one that was uninformed.  They knew 
intuitively and based on their experience that 
machine failure was very likely shortly after 
doing work on that machine.  They may not 
have known the engineering behind the expe-

rience, but they were right.
We are not saying that we shouldn’t do any-
thing to our machines until they fail.  We are 
saying that while most of our machines do not 
have the time-based predictable wear-out pat-
tern, failure is predictable on a large percent-
age of our equipment using predictive mainte-
nance and condition monitoring.  Eliminating 
the unnecessary PMs and introducing PdM en-
hances our ability to proactively manage our 
assets to be more reliable, and reduces the 
cost of maintenance at the same time!
At the top performers, these PdM technolo-
gies are the primary work identification sys-
tem.  These PdM technologies are actually 
driving about 80% of the daily work.  Again, the 
performance characteristics at top performers 
are remarkably similar regardless of industry.  
Keep in mind that the use of the PdM tech-
nologies objectively identifies corrective work 
based on real science and real data, and the 

early and objective identification of machine 
faults, if acted upon properly, should avoid 
catastrophic failure and collateral damage, 
meaning that the repairs that are made are 
typically less extensive, using less labor and 
less parts.  This all drives costs down.
Traditional work identification based largely 
on the “five-senses” of the equipment opera-
tors provides inadequate time to effectively 
plan corrective work, which handicaps sched-
ule compliance, which undermines the cred-
ibility of and trust in maintenance on the part 
of the operators, and so on.  The domino ef-
fect is clearly present here if the root cause of 

the problem – work 
identification - is not 
addressed.  A top-
quartile objective 
work identification 
system, based on 

comprehensive PdM, al-
lows the Planners to plan 

the “PMr” and “PdMr” Cor-
rective work orders.  By virtue 

of early and objective machine fault identifi-
cation, these work orders can be effectively 
planned because we have ample time.  Once 
planned these work orders can be advanced 
to a ready-to-schedule status – feeding a more 
effective scheduling process.  This in turn al-
lows wrench-time of the maintenance work-
ers to approach (and in some cases exceed) 
50% (note that the average wrench-time in the 
United States industrial plant is about 28%).  
This will also eventually allow the equipment 
operators to trust the schedule and actually 
prepare the work-site and the equipment for 
the scheduled repair.  
Of course there are many studies that prove 
planned work is significantly less expensive 
than unplanned work.  In addition, a work mix 
more heavily weighted toward PdM will drive 
costs down, as the following chart summariz-
ing one study shows:

In addition, a well-planned work order pro-
vides ample time for an experienced and 
skilled craftsperson to perform a precision re-
pair that should result in more reliable opera-
tion once the machine is restored to service.
A second lesson learned from the top per-
formers is that you need to have a holistic ap-
proach to changing practices.  You will need 
to inform and include all personnel in every 
department that will be affected by improving 
your practices.  Otherwise, the full benefits 
will not be realized.  If only the Maintenance 
people are involved in the process, it won’t 
drive results.  The entire organization must 
be involved to unlock the benefits.  And, all 
aspects of the strategy must be addressed 
simultaneously.  You cannot piecemeal your 
way to prosperity.  For example, planning and 
scheduling cannot improve if we don’t fix the 
work identification system.  We can’t identify 
work objectively and early (before collateral 
and catastrophic damage occurs) without ex-
tensive use of PdM and condition monitoring.  
“Results” work orders will never be slotted 
into the schedule unless the operators under-
stand and trust the technology.  This is just 
a small example of how every aspect of the 
strategy acts as a link in the chain.  If any link 
is missing, or broken, the entire strength of 
the chain is compromised.
A third lesson we take from the success sto-
ries is that the culture change required to 
accomplish success is not always easy.  The 
top performers recognized early that get-
ting buy-in and creating culture change was 
critical.  They incorporated all kinds of tools 
and methods to address this issue, including 
awareness training, consistent measurement 
systems, alignment of performance to re-
wards, etc.  In fact, the top performers believe 
that the most challenging part of their journey 
was the “softer side” of the problem.  If we 
think in terms of people, process and technol-
ogy (which many companies do today), not 
surprisingly it is the people aspect that is the 
most challenging.  Despite our intuition that 

Eliminating unnecessary PMs and 
introducing PdM enhances our ability 

to proactively manage our assets to be 
more reliable, and reduces the cost 
of maintenance at the same time.

Over 50% of the daily work order 
hours are related to the PdM 
program

     -15% Collecting and Analyzing    
       Condition Information

     -35% Performing PdM “Results”    
       Corrective Work (PdMr)

About 30% of the daily work 
order hours are related to the 

PM program
   - 15% Collecting and Analyzing 
      Condition/Operating Parameters

    - 15% Performing PM “Results”  
      Corrective Work (PMr)

Less than 20% of the daily work 
orders were initiated via a 
traditional work request from 
equipment operators

Top-Quartile Companies’ Work-flow
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vision
One Complete Solution
You have a vision for your reliability program  
—a vision of both the short-term goals and  
the long-term success. DMSI recognizes  
that vision; that’s why we’ve designed  
the world’s only all-in-one solution  
for managing all areas of your  
asset reliability program.
 
Built on a multi-tiered pyramid approach to reliability, MAINTelligence™ starts 
with a solid foundation in Asset Basic Care, (operator inspections and total 
lubrication management), then allows you to expand into all predictive  
maintenance technologies. Intelligent agents for equipment health  
assessment and work scheduling are fully customizable to create a  
complete, integrated and automated equipment reliability system. 

MAINTelligence™ is One Complete Solution for realizing your vision.
 
DMSI’s dedication to service helps bring all the tiers together—all the  
knowledge, capability and resources you need to ensure that your  
asset reliability program is designed, implemented and supported  
to meet 100% of your goals. 
 
Talk to a DMSI reliability specialist to ask how we can assist you in  
meeting your reliability goals.

MAINTelligence…the intelligent approach to maintenance.™          

+1.800.923.3674
info@desmaint.com
www.desmaint.com

Design Maintenance Systems Inc.

Asset Basic Care /  
Inspection Technologies

Predictive  
Maintenance  
Technologies

Diagnostic
& Prognostic
Technologies
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trial company, and it is everyone’s responsibil-
ity.  It is part of the way we do business.  Safe 
working practices are enabling other business 
performance improvements that would not 
be possible otherwise.  The correlation estab-
lished between injury rate and overall equip-
ment effectiveness is remarkably direct. 
I have been preaching for quite a few years 
that reliability needs to become knitted into 
the fabric of our companies much like safety 
has.  Why do I believe this?  Every corpo-
rate improvement 
initiative, whether 
it is related to Lean 
Manufacturing, TPM, 
Six Sigma, Quality 
Circles, Supply Chain 
Optimization, Mar-
ket Share Increase, 
Cost-of-Goods Re-
duction, Value-added 
Services, Increase in Sales, Asset Utilization 
Leverage – no matter what it is - it is my be-
lief that success in these initiatives is either 
directly or indirectly enabled and enhanced 
by the reliability, stability and dependability 
of our physical assets.  My contention is that 
there are incremental benefits related to all of 
these programs that are “locked” without ad-
dressing a fundamental foundational aspect of 

our business – namely rendering our 
physical assets reli-

able – and do-
ing so effi-

ciently.  
Cou ld 

t h e 
i n -
j u r y 

r a t e s 
at the 

companies 
that show 

direct correlation have gone down to those 
levels without reliable assets?  I say no.  With 
particular regard to Lean, we have seen or 
heard of cases where significant lean princi-
pals were applied in manufacturing plants 
only to uncover previously hidden reliability 
issues.  With all of the flexibility and wasted 
movements removed from the plant, unreli-
able or unstable assets result in larger produc-
tion penalties because there is no flexibility 
to adjust and react.  So I argue that business 
performance can actually degrade if Lean is 
implemented in the absence of establishing a 
reliable and stable asset base.  In any event, if 
this foundation is in place, I believe that incre-
mental benefits for the corporation can be un-
locked, and the performance of the company, 

in whatever part of the business the corporate 
suite is focused on, will improve.
Gladly, the people in the executive suites of 
our industrial companies are beginning to 
understand this – partly because they have 
witnessed dramatic business performance im-
provements in the early adopter companies.  
The Chairman and CEO of Chevron Corpora-
tion, Mr. Dave O’Reilly, said in a recent letter 

to employees that “Reliability, like safety, is 
a critical element of operational excellence 

and requires our constant attention.”  The 
Vice President of Operations at Anheuser 
Busch, Michael Harding, said in a recent pub-
lic speech to the Society of Maintenance and 
Reliability Professionals, that “As goes Mainte-
nance, so goes the business”.  There are more 
examples of executives focusing on mainte-
nance and reliability.   If you want to develop 
a financial business case in your company, 
find out what initiative the CEO is concerned 
with, and I guarantee you that reliable assets 
will materially contribute to the results of that 
initiative – either directly or indirectly.  This 
environment of increased awareness and un-
derstanding bodes well for a significant eleva-
tion of maintenance and reliability business 
practices.
Nonetheless, some obvious impediments 
stand in the way of uniform, enterprise-wide 
performance, including:

 •  Lack of Executive Initiating 
     Sponsorship
 •  Lack of Executive Sustaining 
     Sponsorship
 •  Lack of Defined Standards
 •  Lack of Consistent Basis for 
     Measurement
 •  No Ties Between Performance 
     and Compensation
 •  Lack of Systems to Efficiently 
     Leverage Work Done at One 
     Plant to Other Plants

We believe, whether you are a small company 
or a large corporation, the goal should be to 
elevate practices uniformly across the entire 
enterprise.  Right now in a typical corpora-
tion, there is a wide variation of maintenance 

“Reliability, like safety, is a critical 
element of operational excellence 
and requires our constant 
attention.”* Mr. Dave O’Reilly

Chairman & CEO - Chevron Corporation
Chairman’s Letter, April 29, 2005
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this is true, most companies fail to dedicate 
the proper amount of attention and resources 
to this aspect.  Many companies complain 
that their CMMS system has not delivered the 
promised results, but the CMMS alone cannot 
deliver reliability.  Concentrating primarily on 
the process and technology does not result in 
sustainable higher performance. 

Catch Phrases for Top Performers

         • More predictive and less 
          preventive
         • PdM used broadly and applied           
          deeply into the asset base
         • Objective and early work 
          identification
         • Planning & Scheduling the 
          PM/PdM Results
         • Integrated, holistic approach–
          you can’t piecemeal your way
          to prosperity
         • Culture change is more than 
          half the battle

Performance Yet to Achieve
Despite the success stories that should guide 
us with their consistent practices, even the 
successful companies that have achieved great 
results have only done so in individual plants 
or business units.  None of the case 
studies for success have demon-
strated uniform elevation of these 
practices enterprise-wide, 
at every single plant.  In 
addition, the success 
that is evident 

is still somewhat (if not 
highly) dependent on influential leaders with-
out whom the performance is not sustainable.  
In other words, in some of these companies, 
the changes have yet to be institutionalized 
for sustainable performance and continuous 
improvement.  This of course takes time, re-
sources and perseverance, and it should be 
pointed out that some of the companies rec-
ognize this and are actively addressing it.
If we are looking for a parallel to guide us 
in institutionalized and sustainable change 
across the entire enterprise, we need look 
no further than the area of safety.  Those of 
us who are old enough can remember a day 
when safety was a responsibility of a limited 
number of people in a department.  Today, 
safety is knitted into the fabric of every indus-



spend across a fleet of plants.  The goal in our 
view is to reduce the variation in your cor-
poration.  This would mean that there is less 
variation in performance from plant to plant, 
and, presumably, the level of performance is 
elevated beyond what it could be by simply 
attacking the opportunity plant-by-plant.  For 
single plant companies, your goal would be 
to reduce variation in performance from ma-
chine to machine, and, in doing so, you would 
elevate your entire operation.
It should be noted that we know of no com-
pany in existence today that has achieved uni-
form elevated levels of reliability performance 
across the entire enterprise – fleet-wide.  Sev-
eral companies are vying for the notoriety, but 
more importantly, the business performance 
that will come if this is achieved. 

How Big Are The Benefits?
Recently, we studied statistics from the Unit-
ed States Department of Commerce, includ-
ing their measurement of what they call “Net 
Stock of Private Fixed Assets” in various indus-
tries.  This measurement is a close proxy of 
Replacement Asset Value (RAV).  In 2003 (the 
latest statistics available from the USDOC), 

This environment of 
increased awareness 

and understanding bodes 
well for a significant 

elevation of maintenance 
and reliability business 

practices.

there were $4.9 Trillion of physical assets on 
the ground in United States industry.  We ap-
plied our Four Quartile Benchmark Statistics 
of Maintenance Spend as a percentage of 
RAV, and we dollarized the value of elevating 
Fourth Quartile plants to the First Quartile in 
maintenance spend, moving 
the Third Quartile plants to 
the First Quartile, and mov-
ing the Second Quartile 
plants to the First Quartile.  
As you can see from the 
following chart, industry 
wastes approximately $184 
Billion in excess mainte-
nance spend annually in the 
United States alone!  
Further, we can assume 
from numerous published 
case studies that three to 
seven times the mainte-
nance spend reduction benefit is accomplished 
in operational benefits (including increased 
uptime, improved quality, more efficient pro-
duction scheduling, reduced waste, reduced 
energy consumption, reduced inventories, 
etc.).  Taking the conservative end of that sta-
tistic (three times maintenance spend reduc-
tions), you can see from the chart that another 
$553 Billion in “Productivity Losses” can be 
re-claimed through the maintenance and re-
liability improvements, making the financial 
business case in the United States alone $738 
Billion in annual, recurring benefits.  
What is this number world-wide?  Good ques-
tion.  We are currently trying to quantify that 
with good data, however our intuition is that, 
if the U.S. opportunity is conservatively esti-

mated at ¾ of a Trillion dollars, the world-
wide annual benefits could be $2 Trillion or 
more!
The following chart depicts the Reliability 
Adoption Life Cycle.
Assuming that 25% of plants have figured this 

all out (top quartile), the market is at the Early 
Adopter/Early Majority stage.  75% of plants 
have improvements to make and work to do.  
If we look for an example of a company that 
has uniformly elevated their practices fleet-
wide, there are no examples, so we are still 
looking for the innovators.  It should be point-
ed out though, that attacking the opportunity 
fleet-wide will ease the journey by reducing 
the level of effort necessary to implement the 
practices and make the changes.  Attacking 
this fleet-wide should leverage work done 
once for reuse avoiding the re-inventing of 
reliability over and over again.  The resultant 
lower investment should make it easier to 
justify the expenditures for foundational and 
culture change work, enhance the Return on 
Investment and speed the Rate of Return.

What are the Benefits in Your Company?
Quantifying the potential benefits, as well as 
the likely costs to improve performance, in 
your corporation, is necessary. 
Benefits - Here are some of the major benefit 
categories with some guidance on how to cal-
culate the potential:
• Maintenance Spend Reduction:  Calculate 
your maintenance spend as a percentage of 
Replacement Asset Value (RAV), and dollarize 
the improvement to top quartile performance 
(approximately 2 – 4% of RAV or better).  If 
you are currently spending 5 – 6% or more, 
this benefit could be significant.  The benefit 
comes from eliminating unnecessary work, 
working more efficiently, reducing the need 
for abundant stocked spares, eliminating col-
lateral damage thereby reducing use of spare 
parts, reducing use of contractors, reducing 
overtime.
• Inventory Reductions:  Calculate your 
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$184 B il lion
Annual Excess M aintenance 

Spend

$553 B il lion
P roduct ivity Losses

$738 B il lion
Potential Annual Reliabi lity 

Benefit 

Utilities, 46

Light 
Manufacturing, 45

Transportation, 25

Upstream O&G, 20

Wholesale Trade, 
18

Refining & Chem., 
15

Primary Metals, 6

Paper, 5

Mining, 4

Innovators Early 
Adoptors

Early 
Majority

Late 
Majority

Laggards

Reliability represents a substantial ROI opportunity for 76% of plants in equipment
intensive industries.  Greatest ROI will come from a corporate wide approach.

The market is at this stage for fleet-wide adoption, though little risk market chasm exists

Reliability Best Practices Adoption Cycle

The market is at this stage for plant by plant adoption



stocked inventory value (include satellite 
spares, etc.) as a percent of RAV, and dollarize 
the improvement to top quartile performance 
(approximately 0.5% - 1.5% of RAV).  The actual 
reduction will yield on average $0.20 cents on 
the dollar of reduction (some inventory will 
have to be scrapped).  This is a one time ben-
efit.  In addition, the recurring annual avoided 
carrying costs will be on average 25% of the 
full inventory reduction value – annually.

• Energy Consumption Reduction:  Published 
guidelines show us that smoother running ro-
tating equipment and leak-free operation of 
water, steam and compressed gas handling 
equipment will consume from 3% to 14% less 
energy (electricity, fuel).
• Increased Uptime:  Increased Asset Utiliza-
tion can have a variety of substantial financial 
benefits to a company, including selling more 
product on the existing capital assets (assum-

ing the demand for the additional product is 
present), or reducing the cost of goods made 
on the capital assets through more stable op-
erations (even if the demand for additional 
product is not present).  Two downtime ar-
eas should be targeted:  Unscheduled Main-
tenance-related Downtime, and Scheduled 
Maintenance Downtime.  Unscheduled Main-
tenance-related Downtime can eventually be 
almost eliminated.  Scheduled Maintenance 
Downtime in a plant heavily dependent on 
time-based Preventive Maintenance strategies 
can be reduced by from 30% to as much as 60% 
(depending on the starting point).  Dollarizing 
the value of this varies from business to busi-
ness, however remember that these benefits 
can be as much as 3 to 7 times larger than the 
maintenance spend reduction! 
• Improved Quality:  Typically, scrap mate-
rial and rejected/returned off-spec product 
is measured accurately in most corporations.  
Calculate the value of the scrap material and 
assume that between 5% and 16% of that value 
can be eliminated through sound reliability 
practices.  In addition, calculate the value of 
the rejected/returned product and assume 
that between 1% and 5% of that value can be 
eliminated through sound reliability practices.  
These statistics will vary business to business

Costs –  Top performers begin with some 
form of gap analysis to understand the cur-
rent state of relevant practices and to mea-
sure gaps that exist between current state and 
top performance.  From that point, calculating 
costs to close gaps is objective and fairly ac-
curate.  Major investment categories typically 
include:
•Development of Corporate Standards for   
work management, materials management,  
configuration change management and reli-
ability excellence
•Development of a Roll-out and Implementa  
-tion Strategy taking advantage of work   done 
at one plant as appropriate for other plants
•Creation or Improvement of Foundational    
Information (Functional Location Hierarchy,  
Master Equipment List, Spares Materials Cata-
log, Bills of Material/Parts Lists)
•Objective Criticality Ranking of Equipment
•Methodical Analysis of Failure Modes, using 
combination of Reliability Centered Mainte-
nance Analysis (RCM), Failure Modes and Ef-
fects Analysis (FMEA), and templating   where 
appropriate, to determine the optimum PM 
and PdM activities that need to be deployed 
for your population of equipment
• Based on methodical analysis, perform PM 
Optimization, eliminating unnecessary PMs, 
deploying recommended PdM, and creating 
the PM/PdM work orders in the CMMS system 
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to automatically schedule these activities
• Creation of Balanced Metrics Measurement 
system
• Training and Awareness
• Culture Change and Rewards System Align-
ment
• Compliance Monitoring and Continuous Im-
provement

There is a lot of guidance that can be used to 
estimate the costs of closing gaps, but for pur-
poses of this article, suffice it to say that while 
these costs are not insignificant, in the con-
text of the benefits and the financial business 
case, they are almost always easily justifiable, 
with typical Returns on Investment (ROI) from 
8:1 to 16:1 and higher, and with Internal Rates 
of Return (IRR) from 50% to 250% or higher. 

Well, in summary, what do we know and what 
do we believe?

We know what good looks like, and a big part 
of that picture can be summed up with the 
phrase “More Predictive and Less Preventive”.  
We know that Predictive Maintenance is driv-
ing a large percentage of work on a daily ba-
sis at the top performing plants, and this, of 
course, is good news for the readers of this 
magazine.  Our time has come!  
We know that the top performers achieved 
their success using remarkably similar prac-
tices – regardless of their industry, so we 
shouldn’t spend a lot of time debating what 
good looks like.  
We know that you can’t piecemeal your way 
to prosperity - the top performers attacked 
the opportunity holistically – weaving all of 
the aspects of a top-level practice carefully to-
gether to unlock the hidden benefits.  
We know that even the top performers have 
been unable to uniformly elevate their main-
tenance and reliability practices across the en-
tire enterprise, and we believe there are good 
business reasons for trying to do so, including 
reduced cost of implementation company-
wide (vs. taking a plant-by-plant approach) 
and increased ROI.  
We believe the size of the opportunity is $¾ 
Trillion annually in the U.S. alone, and could 
exceed $2 Trillion world-wide!  
We know the direct benefits will come from 
maintenance spend reduction, spare parts in-
ventory reduction, reduced energy consump-
tion, improved quality, reduced scrap and in-
creased throughput/asset utilization.  
We believe there is a correlation between 
success of any corporate improvement initia-
tive – whatever it is -  and improved reliability 
practices.  The indirect benefits come from 
unlocking hidden benefits in other parts of 
the business previously thought to be unrelat-

ed to reliability, and they can be substantial.
Finally, we know that the financial business 
case for reliability – including predictive 
maintenance - is here, and the awareness in 
your executive suite is emerging.  If you are 
involved in predictive maintenance, I urge you 
to be confident in what you are doing because 
the role you are playing is essential for your 
corporation to achieve success – and the exec-
utives in your company are figuring that out!
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Mr. Robert S. DiStefano, CMRP, has nearly 
30 years of engineering, maintenance and 
management experience. He is founder and 
CEO of MRG, Inc., a professional services 
company specializing in helping industrial 
companies elevate business performance 
through optimized physical asset reliability.  
Bob can be reached at 203.264.0500 
or distefanor@mrginc.net

* - Quote used with permission from Chevron Corporation
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More than 50 learning zone sessions 
covering Reliability, Maintenance 
Management, Preventive & Predictive
Maintenance and Maintenance Business and 
Lubrication

14 different 90 minute short courses
each day at IMC-2005

14 Pre- and Post-Conference workshops 
offering full day learning opportunities for you
and your team

A wealth of solutions, services and 
technologies in the full service IMC-2005
and LubricationWorld Expo featuring over 100 
world class vendors

International Participation.  Last year IMC 
hosted 850 participants from 24 countries 
including Representatives from COPIMAN, the 
South and Central American Maintenance 
Organization

Professional Certification exam offered by 
the Society of Maintenance & Reliability
Professionals (SMRP)

Professional Societies represented at IMC-
2005 include the Society of Maintenance &
Reliability Professionals, COPIMAN, Society of
Tribologists and Lubrication Engineers, 
Association of Facilities Engineers, The 
Institute of Electric Motor Diagnostics, The 
International Society of Professional 
Thermographers, MIMOSA and The Institute 
of Industrial Engineers

Maintenance Web Sites including
Reliabilityweb.com, Maintenance-Tips.com,
MRO-zone.com, Cmmscity.com & 
MaintenanceResources.com

Networking Opportunities.  Whether you're 
relaxing during a learning session break, 
attending the IMC-2005 hospitality night, 
getting a demo in the Expo Hall or taking part 
in a discussion group, you will find networking 
opportunities everywhere.

Special Group Rates.    Get a FREE 5th 
registration for every 4 paid registrants from 
the same company

***Schedule at a Glance

Tuesday, December 6 

Wednesday, December 7

Thursday, December 8

Friday, December 9

8:00am - 3:30pm........Pre-Conference Workshops  1 - 7**

3:30pm - 5:30pm........CMRP Certification Exam by SMRP*

3:30pm - 5:30pm.....IMC-2005 Welcome Reception & Expo

7:30am - 9:00am......................90 Minute Short Courses
9:00am - 3:30pm.................................Expo Hall Open
9:00am - 10:00am.......................Break-Expo Hall Open
10:00am - 11:45am..................Learning Zone Sessions
11:45am - 1:00pm...............................Lunch-Expo Hall
1:00pm - 2:30pm....................90 Minute Short Courses
2:30pm - 3:30pm.................................Break-Expo Hall
3:30pm - 4:15pm...............................Keynote Address
4:15pm - 5:00pm.....Audience meeting with Expert Panel
6:00pm - 10:00pm.....................IMC Hospitality Suites*

7:30am - 9:00am......................90 Minute Short Courses
7:30am - 9:30am..............CMRP Certification Exam by SMRP*

8:30am - 11:30am....CLS & OMA Certification Exam by STLE*

9:00am - 3:30pm.................................Expo Hall Open
9:00am - 10:00am.......................Break-Expo Hall Open
10:00am - 11:45am..................Learning Zone Sessions
11:45am - 1:00pm...............................Lunch-Expo Hall
1:00pm - 2:30pm....................90 Minute Short Courses
2:30pm - 3:30pm.................................Break-Expo Hall
3:00pm - 4:00pm.......Council of Certifying Organizations
3:00pm - 4:00pm...........................Alienware Giveaway

8:00am - 3:30pm......Pre-Conference Workshops  8 - 14**

* ndLocation: Marriot Waterside, 2  floor
**

Separate Registration Fee.
***

Schedule, session’s time, session topics & speakers are subject to 
change.  Visit www.maintenanceconference.com for details.

Have Questions? . . . Want to Register? . . . Call 888.575.1245

Privacy Policy

All IMC-2005 attendees can be assured privacy!
We do not sell, rent, trade or provide detailed 
attendee contact information to exhibitors any 
other third party vendors.

Just like all other Reliabilityweb.com conferences 
featured at MaintenanceConference.com we feel that each individual 
should be the one to choose who has access to their private contact 
information.  In order to facilitate on-site networking, we have an 
attendee list available on-site which will include first/last name, 
company and general location (state or country if non-USA) however, no 
detailed contact information will be included.  If needed, upon request, 
we would assist with specific introductions.

Win an 
Alienware
Laptop

Each IMC-2005
attendee will receive an 
Alienware entry form to 
be used to enter to win this powerful laptop.

Dear Maintenance & Reliability Professional, 

Are you in the business of maintenance?

Maintenance is a business process like accounting, 
manufacturing, sales or human resource management and 
must be managed as a business to be effective. The Business 
of Maintenance is the special focus at IMC-2005 along with 
our traditional reliability and maintenance learning zones. 

There is never a time to stop learning or to cease using your imagination to find 
better ways of make your professional efforts more successful. Your company 
depends upon you to ensure the proper functioning of physical assets and you 
need the latest strategies and technologies to deliver on that mission. That is 
why you will find an extraordinary group of people ready to share their expertise, 
knowledge and experience at the 20th International Maintenance Conference. 

From day one, you will learn how to manage a Lean Maintenance program by 
Ricky Smith, Best Practices in Maintenance Management from Author and 
Maintenance Expert Terry Wireman. Keynote speaker and Author John Mitchell 
will lead the Physical Asset Optimization workshop. Dave Krings offers the 5 
Pillars workshops based on the CMRP Certification Exam areas for maintenance 
and reliability professionals. Australian Phillip Slater will lead a Sustainable 
Inventory Reduction Workshop. For those more interested in technology and 
techniques, John Snell offers an Infrared Thermography course and Lubrication 
Specialist Ray Thibault leads a comprehensive Lubrication workshop. 

Your IMC-2005 pass includes a selection of 28 special 90 minute short courses 
for subjects that require more time to explore topics that are important to the 
success of any maintenance and reliability program.

The rest of the conference is filled with 35 more unique learning zone sessions 
where maintenance and reliability professionals learn from each other by sharing 
success stories and discussing new ideas for solving the same problems you face 
everyday. The Society of Maintenance & Reliability Professionals is offering the 
Certified Maintenance & Reliability Professional Exam twice during IMC-2005 to 
enhance your professional standing. As a special bonus – your IMC-2005 also 
includes full access to LubricationWorld, a reliability focused machinery 
lubrication learning event.

The conference concludes a powerful Procedure Based Maintenance workshop led 
by Jack Nicholas, Jr. one of the most experienced and respected maintenance 
experts in the industry. Other workshops include Successfully Manage Change in 
Your Maintenance Organization from Author Steve Thomas, Root Cause Analysis 
by Robert Latino, Developing Key Performance Indicators by Terry Wireman and 
the Reliability Game by Tim White. For Predictive technology enthusiasts, IMC-
2005 offers Integrating Airborne Ultrasound into a PdM program by Jim Hall and 
a special Oil Analysis workshop led by a team made up of Ray Thibault, Ray
Dalley, Kevan Slater and Paul Goldman. 

Networking opportunities abound in the exceptional Tampa Bay setting including 
the first ever IMC-2005 Hospitality Night at the Tampa Waterside Marriot on 
Wednesday December 7. In addition, numerous refreshment and snack breaks 
and meals will ensure you meet your contemporaries at IMC-2005.

Add over 100 maintenance and reliability solution providers offering the latest 
products, services, software and training at the IMC-2005 and LubricationWorld
Expo and the week is sure to be one of the most productive maintenance events
of the year. We hope you will join us in December.

Terrence O'Hanlon, CMRP
Publisher, Reliabilityweb.com

P.S. Take advantage of advanced registration for $100 savings before Nov. 1, 2005 
or bring your team of 5 or more, every 5th registration is FREE!

Learn to Succeed

Visit our web site at . . . www.maintenanceconference.com

WHAT’S INCLUDED

Two Day IMC-2005 Conference and Expo 
Pass Includes:
 14 daily 90 minute short courses
 Two days of learning zone sessions
 Two Day Expo Hall Pass
 Keynote Session
 Expo Refreshments
 Daily Lunches
 IMC-2005 Welcome Reception
 IMC-2005 Hospitality Night
 IMC-2005 Proceedings CD ROM
 Bonus CD ROMs
 LubricationWorld Pass
 LubricationWorld Proceedings CD ROM
 Conference Program Guide
 Access to the Complimentary Cyber Café
 Entry in Alienware Laptop Giveaway
 Maintenance Conference Tote Bag

Optional Pre- and Post-Conference 
Workshop Registration Includes:
 Meeting Materials (as provided) for the 

Workshop(s) you attend
 Refreshment Breaks
 Complimentary Lunch 

Expo Only Registration Includes:
 One Day Expo Hall Pass
 Access to the Complimentary Cyber Café

PLANNING AHEAD

Pre & Post Conference Workshops
This year at IMC you have a choice of 14 
different full day workshops.  Each workshop is 
presented by an author and/or highly 
experienced maintenance professional.
Registration for workshops are limited and will 
be available on a first come first serve basis.  To
register for a workshop you would purchase a 3 
or 4 day conference pass and indicate your
desired workshop selection(s). 

Learning Zone Sessions
The two days of conference sessions (Dec. 7 & 8)

are divided into seven learning zones.  Plan 
ahead by reading the sessions descriptions 
included on the following pages.  You may 
choose to stay in one zone or move around all 
seven zones to create a schedule to fit your 
specific needs.  To register for the conference 
and expo only you would purchase the 2 day
conference pass.

Each of the seven learning zones include 
sessions presented by today’s best maintenance 
and reliability subject matter experts. 
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Post-Conference Workshops Friday Dec 9, 2005 8:00 am - 3:30 pm

Workshop #8 [WS8]  - Root Cause Analysis-Improving Performance for Bottom Line Results 
By Robert J. Latino

This full day workshop will present an overview of the complete Root Cause Analysis (RCA) process. We are all often faced with the over-
used term of RCA. What is RCA as opposed to RCFA? When do you apply RCA? How long does RCA take? When is an RCA over? What
is the definition of a successful RCA? How do I justify to my boss that RCA is worth it? How much does it cost to do RCA?  If you are like 
most, your time is precious and you cannot afford to waste it on activities that are not value-added to your operations. Learn how RCA
will actually help reduce your need to do reactive work, instead of being viewed as an additional burden on your plate!

Workshop #9 [WS9]  - 

This workshop not only instructs on the use of basic indicators for managing maintenance and how to link them to a company's 
financials, it addresses further advancements in the management of maintenance. The Developing Performance Indicators for 
Managing Maintenance workshop utilizes techniques based on other management measurement systems, such as the balanced 
scorecard. What's more it presents a maturing of measurement technique for maintenance and asset maintenance and 
development techniques that will allow companies to be competitive into the future. It is a necessary learning event for any 
company that has a maintenance organization to learn how to effectively measure and manage the entire spectrum of 
maintenance activities.

Developing Key Performance Indicators for Managing Maintenance
By Terry Wireman, CMRP

Workshop #14 [WS14]  - 

Whoever Says RELIABIILTY Can’t Be Fun…Hasn’t Experienced The Reliability Game 
The Maintenance Reliability Exercise is a very effective tool that demonstrates the financial impact and the importance of 
equipment reliability. It is used raise awareness of the need for rapid change - from a reactive to a proactive reliability 
environment.

The Reliability Game By Tim White, MRG

Workshop #13 [WS13]  - 

A one day comprehensive oil analysis workshop will give you the essential knowledge to understand how to optimize equipment 
reliability and lubricant life through the proper use of oil analysis.  We have brought together a team of oil analysis experts for the 
workshop to provide you with the latest techniques in understanding and effectively using oil analysis.

Everything You’ve Wanted to Know About Oil Analysis
By Ray Thibault CLS, OMA and Kevan Slater and Paul Goldman and Ray Dalley

Workshop #12 [WS12]  -

There is no effort more difficult to undertake than to implement successful change in an organization and make it sustainable over 
the long haul. This workshop is for all of those managers who have been given this difficult task and want to learn about the tools that 
will make you successful. This workshop addresses the subject of change at the working level. It is a user’s guidebook about change 
management that will provide you valuable insight into the problems associated with change and tools to overcome them.

Change Management for Maintenance & Reliability Professionals
By Steve Thomas

Workshop #11 [WS11]  - 

Airborne Ultrasound inspection and testing have become a major part of any predictive maintenance program. By using high 
frequency sound waves, early warning of many serious conditions may be detected.  Join independent expert, Jim Hall in full day 
workshop that covers a Technology Overview, Applications for Airborne Ultrasonics, Bearing Testing, Steam Trap Testing, Lubrication
Monitoring, Leak Detection, Electrical Inspection, Combining Ultrasound with Vibration Analysis, Combining Ultrasound with Infrared,
Data and .wav Files and Personnel Qualifications and Certifications.

Integrating Ultrasonics into a PdM program By James Hall

Workshop #10 [WS10]  -

This workshop will develop the participants ability to prepare new and revised procedures and checklists in support of a new, revised 
or upgraded operations and maintenance program. The goal is to develop an in-house capability to create clear and effective 
procedures and checklists to support all types of operations and maintenance (preventive, predictive or corrective).   During the 
workshop the participants will develop a model for the Operations and Maintenance Procedure and Checklist Process as it applies 
to their plant using the Process Modeling technique facilitated by the instructor. Several in-plant operations or maintenance 
procedures or checklists will be developed to various degrees by the participants during breakout sessions. Some will be discussed 
by the entire group.

Procedure Based Maintenance Procedure & Checklist Development Workshop 
By Jack Nicholas Jr., CMRP

CHECK THE WEB FOR DETAILED WORKSHOP DESCRIPTIONS

Have Questions? . . . Want to Register? . . . Call 888.575.1245

IMC-2005 CERTIFICATE WORKSHOPS
Enhance your IMC-2005 learning experience by registering for pre- and/or post-conference workshops. These comprehensive
workshops are lead by industry's top experts and authors. IMC-2005 already provides 12 hours toward CMRP and other 
professional Re-certification. Each workshop is valued at 6 additional hours of credit toward CMRP Re-certification. A certificate 
will be provided for each workshop you attend. You can register for each individual workshop or save money by choosing a 3 or 

4 day IMC-2005 conference pass. Space is limited, so register early!

Pre-Conference Workshops Tuesday Dec 6, 2005 8:00 am - 3:30 pm

Registration for workshops are required in advance.

Workshop #1 [WS1]  - 5 Pillars: Maintenance & Reliability Professional Review By Dave Krings. CMRP

This workshop emphasizes proven techniques for building high performance maintenance programs. The course is based on the 
Society for Maintenance & Reliability Professionals (SMRP) 5 Pillars of required knowledge for maintenance & reliability professionals,
and is backed by extensive benchmarking and real-world application. Note: SMRP does not endorse any commercial activities 
including this training course. Completing this course does not ensure that you will pass the CMRP exam. Students will gain valuable 
know-how for constructing and working in an exceptional maintenance organization.

Workshop #2 [WS2]  - 

Maintenance is a unique business process. To be successfully managed, it requires an approach different from other business 
processes.  The Benchmarking Best Practices in Maintenance Management workshop at IMC-2005 provides a framework for 
managing maintenance with options that allow decision makers to select the most successful ways to manage maintenance.

Best Practices Maintenance Management By Terry Wireman, CMRP

Workshop #3 [WS3]  -

Take your business to World's Best Practice, reduce your inventory investment and increase your ROI. A recent survey by IndustryWeek
found that 70% of organizations are challenged with reducing excess inventory. Another survey conducted by Reliability Web found 
that for more than half inaccurate information causes an expensive 'overstock' situation. These surveys show that the main issue for 
most organizations is not inventory management it is inventory reduction. If there is one great myth of inventory reduction it is that 
one technique will solve your problem. The truth is that no single technique or approach will solve all your problems. You need a 
range of techniques that can be applied together. Here is the good news, there are only seven!

Sustainable Inventory Reduction Workshop By Philip Slater

Workshop #4 [WS4]  -

Physical Asset Optimization is a "better way" of managing corporate equipment assets. It blends the best processes, practice and 
technology to assure highest effectiveness in your specific business, operating, organizational and material conditions. The purpose 
of Physical Asset Management is to ensure that the means of production/operation are available to meet mission, availability, yield,
schedule, quality, and cost commitments at optimum effectiveness and return.  This definitive workshop provides a practical 
overview for executives, managers, and team members charged with gaining maximum productivity and effectiveness from
systems and equipment in response to stated mission/business/operating imperatives.

Physical Asset Optimization By John Mitchell

Workshop #5 [WS5]  -

What is "Lean?" Whether referring to manufacturing operations or maintenance, lean is about doing more with less: less effort, less 
space, fewer defects, less throughput time, lower volume requirements, less capital for a given level of output, etc. The need to 
provide the customer more value with less waste is a necessity for any firm wanting to stay in business, especially in today's 
increasingly global market place. And this is what lean thinking is all about.  This Workshop provides detailed, step-by-step, fully 
explained processes for each phase of Lean Maintenance implementation providing examples, checklists and methodologies of a 
quantity, detail and practicality that no previous publication has even approached.

Lean Maintenance By Ricky Smith, CMRP

Workshop #7 [WS7]  -

Reliability managers and technicians should attend this short course to learn more about infrared thermography. Whether you 
already own equipment, are "shopping around," deciding to add the technology or just want to find out more, spending a day to 
learn about infrared will pay large returns.  Attendees will leave with information that will enable them to decide whether or not this is 
a technology they should pursue. In addition, those who participate will develop a solid foundation for selecting equipment, a clear 
understanding of what the technology can and cannot accomplish and an outline of a path to success.

Introduction to Infrared Thermography for Managers By John Snell

Workshop #6 [WS6]  - 

This one day comprehensive lubrication workshop is designed for people who need an overall understanding of lubrication best 
practices for all major equipment types and their components but don’t have the time for weeks of training. This class will give you 
the knowledge to ask the right questions to optimize your lubrication program. A wide variety of subjects will be covered where you 
will be given the essential elements to broaden your lubrication knowledge in the correct selection and application of lubricants

Lubrication Best Practices By Ray Thibault, CLS, OMA

Visit our web site at . . . www.maintenanceconference.com

www.maintenanceconference.com


Post-Conference Workshops Friday Dec 9, 2005 8:00 am - 3:30 pm

Workshop #8 [WS8]  - Root Cause Analysis-Improving Performance for Bottom Line Results 
By Robert J. Latino

This full day workshop will present an overview of the complete Root Cause Analysis (RCA) process. We are all often faced with the over-
used term of RCA. What is RCA as opposed to RCFA? When do you apply RCA? How long does RCA take? When is an RCA over? What
is the definition of a successful RCA? How do I justify to my boss that RCA is worth it? How much does it cost to do RCA?  If you are like 
most, your time is precious and you cannot afford to waste it on activities that are not value-added to your operations. Learn how RCA
will actually help reduce your need to do reactive work, instead of being viewed as an additional burden on your plate!

Workshop #9 [WS9]  - 

This workshop not only instructs on the use of basic indicators for managing maintenance and how to link them to a company's 
financials, it addresses further advancements in the management of maintenance. The Developing Performance Indicators for 
Managing Maintenance workshop utilizes techniques based on other management measurement systems, such as the balanced 
scorecard. What's more it presents a maturing of measurement technique for maintenance and asset maintenance and 
development techniques that will allow companies to be competitive into the future. It is a necessary learning event for any 
company that has a maintenance organization to learn how to effectively measure and manage the entire spectrum of 
maintenance activities.

Developing Key Performance Indicators for Managing Maintenance
By Terry Wireman, CMRP

Workshop #14 [WS14]  - 

Whoever Says RELIABIILTY Can’t Be Fun…Hasn’t Experienced The Reliability Game 
The Maintenance Reliability Exercise is a very effective tool that demonstrates the financial impact and the importance of 
equipment reliability. It is used raise awareness of the need for rapid change - from a reactive to a proactive reliability 
environment.

The Reliability Game By Tim White, MRG

Workshop #13 [WS13]  - 

A one day comprehensive oil analysis workshop will give you the essential knowledge to understand how to optimize equipment 
reliability and lubricant life through the proper use of oil analysis.  We have brought together a team of oil analysis experts for the 
workshop to provide you with the latest techniques in understanding and effectively using oil analysis.

Everything You’ve Wanted to Know About Oil Analysis
By Ray Thibault CLS, OMA and Kevan Slater and Paul Goldman and Ray Dalley

Workshop #12 [WS12]  -

There is no effort more difficult to undertake than to implement successful change in an organization and make it sustainable over 
the long haul. This workshop is for all of those managers who have been given this difficult task and want to learn about the tools that 
will make you successful. This workshop addresses the subject of change at the working level. It is a user’s guidebook about change 
management that will provide you valuable insight into the problems associated with change and tools to overcome them.

Change Management for Maintenance & Reliability Professionals
By Steve Thomas

Workshop #11 [WS11]  - 

Airborne Ultrasound inspection and testing have become a major part of any predictive maintenance program. By using high 
frequency sound waves, early warning of many serious conditions may be detected.  Join independent expert, Jim Hall in full day 
workshop that covers a Technology Overview, Applications for Airborne Ultrasonics, Bearing Testing, Steam Trap Testing, Lubrication
Monitoring, Leak Detection, Electrical Inspection, Combining Ultrasound with Vibration Analysis, Combining Ultrasound with Infrared,
Data and .wav Files and Personnel Qualifications and Certifications.

Integrating Ultrasonics into a PdM program By James Hall

Workshop #10 [WS10]  -

This workshop will develop the participants ability to prepare new and revised procedures and checklists in support of a new, revised 
or upgraded operations and maintenance program. The goal is to develop an in-house capability to create clear and effective 
procedures and checklists to support all types of operations and maintenance (preventive, predictive or corrective).   During the 
workshop the participants will develop a model for the Operations and Maintenance Procedure and Checklist Process as it applies 
to their plant using the Process Modeling technique facilitated by the instructor. Several in-plant operations or maintenance 
procedures or checklists will be developed to various degrees by the participants during breakout sessions. Some will be discussed 
by the entire group.

Procedure Based Maintenance Procedure & Checklist Development Workshop 
By Jack Nicholas Jr., CMRP

CHECK THE WEB FOR DETAILED WORKSHOP DESCRIPTIONS

Have Questions? . . . Want to Register? . . . Call 888.575.1245

IMC-2005 CERTIFICATE WORKSHOPS
Enhance your IMC-2005 learning experience by registering for pre- and/or post-conference workshops. These comprehensive
workshops are lead by industry's top experts and authors. IMC-2005 already provides 12 hours toward CMRP and other 
professional Re-certification. Each workshop is valued at 6 additional hours of credit toward CMRP Re-certification. A certificate 
will be provided for each workshop you attend. You can register for each individual workshop or save money by choosing a 3 or 

4 day IMC-2005 conference pass. Space is limited, so register early!

Pre-Conference Workshops Tuesday Dec 6, 2005 8:00 am - 3:30 pm

Registration for workshops are required in advance.

Workshop #1 [WS1]  - 5 Pillars: Maintenance & Reliability Professional Review By Dave Krings. CMRP

This workshop emphasizes proven techniques for building high performance maintenance programs. The course is based on the 
Society for Maintenance & Reliability Professionals (SMRP) 5 Pillars of required knowledge for maintenance & reliability professionals,
and is backed by extensive benchmarking and real-world application. Note: SMRP does not endorse any commercial activities 
including this training course. Completing this course does not ensure that you will pass the CMRP exam. Students will gain valuable 
know-how for constructing and working in an exceptional maintenance organization.

Workshop #2 [WS2]  - 

Maintenance is a unique business process. To be successfully managed, it requires an approach different from other business 
processes.  The Benchmarking Best Practices in Maintenance Management workshop at IMC-2005 provides a framework for 
managing maintenance with options that allow decision makers to select the most successful ways to manage maintenance.

Best Practices Maintenance Management By Terry Wireman, CMRP

Workshop #3 [WS3]  -

Take your business to World's Best Practice, reduce your inventory investment and increase your ROI. A recent survey by IndustryWeek
found that 70% of organizations are challenged with reducing excess inventory. Another survey conducted by Reliability Web found 
that for more than half inaccurate information causes an expensive 'overstock' situation. These surveys show that the main issue for 
most organizations is not inventory management it is inventory reduction. If there is one great myth of inventory reduction it is that 
one technique will solve your problem. The truth is that no single technique or approach will solve all your problems. You need a 
range of techniques that can be applied together. Here is the good news, there are only seven!

Sustainable Inventory Reduction Workshop By Philip Slater

Workshop #4 [WS4]  -

Physical Asset Optimization is a "better way" of managing corporate equipment assets. It blends the best processes, practice and 
technology to assure highest effectiveness in your specific business, operating, organizational and material conditions. The purpose 
of Physical Asset Management is to ensure that the means of production/operation are available to meet mission, availability, yield,
schedule, quality, and cost commitments at optimum effectiveness and return.  This definitive workshop provides a practical 
overview for executives, managers, and team members charged with gaining maximum productivity and effectiveness from
systems and equipment in response to stated mission/business/operating imperatives.

Physical Asset Optimization By John Mitchell

Workshop #5 [WS5]  -

What is "Lean?" Whether referring to manufacturing operations or maintenance, lean is about doing more with less: less effort, less 
space, fewer defects, less throughput time, lower volume requirements, less capital for a given level of output, etc. The need to 
provide the customer more value with less waste is a necessity for any firm wanting to stay in business, especially in today's 
increasingly global market place. And this is what lean thinking is all about.  This Workshop provides detailed, step-by-step, fully 
explained processes for each phase of Lean Maintenance implementation providing examples, checklists and methodologies of a 
quantity, detail and practicality that no previous publication has even approached.

Lean Maintenance By Ricky Smith, CMRP

Workshop #7 [WS7]  -

Reliability managers and technicians should attend this short course to learn more about infrared thermography. Whether you 
already own equipment, are "shopping around," deciding to add the technology or just want to find out more, spending a day to 
learn about infrared will pay large returns.  Attendees will leave with information that will enable them to decide whether or not this is 
a technology they should pursue. In addition, those who participate will develop a solid foundation for selecting equipment, a clear 
understanding of what the technology can and cannot accomplish and an outline of a path to success.

Introduction to Infrared Thermography for Managers By John Snell

Workshop #6 [WS6]  - 

This one day comprehensive lubrication workshop is designed for people who need an overall understanding of lubrication best 
practices for all major equipment types and their components but don’t have the time for weeks of training. This class will give you 
the knowledge to ask the right questions to optimize your lubrication program. A wide variety of subjects will be covered where you 
will be given the essential elements to broaden your lubrication knowledge in the correct selection and application of lubricants

Lubrication Best Practices By Ray Thibault, CLS, OMA

Visit our web site at . . . www.maintenanceconference.com
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Learning Zone Sessions
and Short Courses

IMC-2005
Conference Day 1

Visit our web site at . . . www.maintenanceconference.com Learning zone sessions and schedule are subject to change without notice

7:30am - 9:00am  90 Minute Short Courses Session 1

Introduction to Asset Management through Technology Integration 
by Kevin Balsan & Debbi Gray, Wyle Laboratories

An introduction to Reliability-centered Maintenance
by Alan Katchmar, STI

 10 Steps to a Lower Cost Business
by Philip Slater, Initiate Action


 NFPA 70E & Arc-Flash Hazards

By John Klingler, P.E., Lewellyn Technology

+ Reliability Scorecard - Part 1- Overall Scorecard Review
By John Mitchell

 Contamination Control
By Dr. Leonard Bensch, Pall Corp.
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9:00am – 10:00am  Snack & Refreshment Break in Expo Area

10:00am - 10:45am  Learning Zone Sessions Session 2





+


i

A Business Solution to the Economics of Preventive Maintenance
by Glenn R. Hinchcliffe and Dr. David H. Worledge, Asset Performance

The Managing System: How to Get Your Dreams to Work
by David A. Army, CMRP, Strategic Asset Management Inc.

Maintenance Iraq
by Ricky Smith, CMRP, Maxzor

Using PdM indicators to define Maintenance Activities
by Kevan Slater Schematic Approach Inc.

Establishing an ISO Certified Asset Management Process
by Ramesh Gulati, CMRP  AEDC/ATA

Determining the Root Cause of Lubrication Varnish
by Greg Livingstone and Brian Thompson Analysts Inc.

Static and Dynamic Motor Testing as Part of a Predictive Maintenance Program
by Timothy M. Thomas, Baker Instrument
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11:00am - 11:45am  Learning Zone Sessions Session 3





+
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Best Practices for Performing Effective Reliability Analysis
By Ken Latino, Meridium

The Seven Pillars of Maintenance Excellence
by Robert Baldwin, CMRP, www.edtron.com

Incident Tracking & Trending Analysis to Improve Safety Performance and Culture
by Dr. M. Sam Mannan Texas A&M

FMEA-based methods for cost/benefit analysis of on-line scanning condition monitoring solutions 
by Rob Bloomquist, GE Energy

The great profitability potential in manufacturing Industry
by Bo Hägg The Swedish Center for Maintenance Management

Lubrication Program Management Case Study 
by Eric Bevevino, Chevron

How to get a technical article published
by Joe Petersen, Editor RELIABILITY Magazine

Wednesday December 7, 2005

No Session Scheduled

www.maintenanceconference.com


Learning zone sessions and schedule are subject to change without notice

7:00pm – 10:00pm  Hospitality Suites Marriott Waterside 2nd Floor

2:30pm – 3:30pm  Snack & Refreshment Break in Expo Area

3:30pm - 4:15pm  Keynote

4:15pm - 5:00pm  Audience meeting with Panel 

11:45am - 1:00pm  Lunch in the Expo Hall

1:00pm - 2:30pm  90 Minute Short CoursesSession Session 4





+


i
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PdM4

BT4

LW4

TCI4

Getting Ready For RCM
by Doug Plucknette, Reliability Solutions 

Writing a Maintenance & Reliability Mission and Vision Statement
by Terry Wireman, CMRP, MasteringMaintenance.com

The Business Side of Reliability
by Bruce Hawkins, CMRP, Life Cycle Engineering

Motor Bearing Lubrication
by Howard Penrose Ph.D. T-Solutions

Reliability Scorecard - Part 2 - Overall Program Effectiveness
by John Mitchell

Recent Advances in Synthetic Lubricants
by Dr. Tim Nadasdi, ExxonMobil

The New Generation of High Speed Cameras
by Rusty Leonard, 20/20 Hindsight

Conquering contamination: Exploring pragmatic 
& profitable technologies by Brian Gleason, Des-Case

Please join panelists and experts John Mitchell, Ricky Smith, Robert Latino, Jack Nicholas and Ray Thibault who will lead 
a discussion and pose a series of thought provoking questions to IMC-2005 and LubricationWorld attendees moderated 
by Robert Baldwin and Terrence O'Hanlon.

Learning Zone Sessions
and Short Courses

IMC-2005
Conference Day 1

Wednesday December 7, 2005

&

Mastering the Maintenance Process
By John Mitchell 

John Mitchell retired from Fluor Corporation in mid 2004 upon completion of an assignment as Site Manager where he led 
the implementation of a comprehensive, site-wide asset productivity improvement initiative in a large petrochemical 
complex. Prior positions include Vice President Maintenance Operations and Engineering with ABB, Inc.; industry
consultant; founder and president of MIMOSA, the Machinery Information Management Open Systems Alliance; Manager,
Condition Monitoring Systems, Brüel & Kjær, AS and President and CEO, Palomar Technology International.

During his more than 35 years professional experience Mitchell has been a strong advocate for the development and 
implementation of business, technical, and operating strategies for optimizing the lifetime performance and utilization of 
industrial equipment. He has authored over 100 technical papers and articles and delivered numerous presentations and 
workshops throughout the world detailing the technology, financial, and business benefits of Asset Optimization, Profit-
Centered Maintenance and condition assessment.

Mitchell authored the books “An Introduction to Machinery Monitoring and Analysis” and the “Physical Asset Management 
Handbook”, currently in a Third Edition. The latter details processes and best practices for optimizing the utilization and 
performance of physical assets and is currently the only book published on the subject. He is a graduate of the US Naval 
Academy, Annapolis Maryland.

Have Questions? . . . Want to Register? . . . Call 888.575.1245
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Join IMC-2005 Sponsors Chevron, SAP, AssetPoint, MRO-Zone.com, Uptime 

Magazine and Reliabilityweb.com for a night of food and fun including real 

casino games, music, prizes and more. IMC-2005 Hospitality Suites start at 7 

pm. Be sure and visit sponsor booths in the IMC-2005 EXPO for details on 

each Hospitality event. All IMC-2005 attendees are invited.

www.maintenanceconference.com


Learning zone sessions and schedule are subject to change without notice

9:00 am – 10:00 am Snack & Refreshment Break in Expo Area





+


i

From Maintenance Management to Asset Management 
by Jack Huggett, The Woodhouse Partnership

Developing Business Plans to Support Maintenance/ Reliability Improvements
by Dave Schrader, Michael Eisenbise and Rex Weinbender, Fluor

Phases of PM
by John Kravontka Fuss & O'Neill TPM Services LLC

Outsourcing Maintenance? Learn how to protect the intellectual property of your assets’ reliability programs
by Andrew Boushy, Ivara Corporation 

Engine Oil Trends and Drivers
by Larry Ludwig, CLS. OMA, CMFS, Schaeffer Oil 

The Difference Between "Monitoring Condition" and "Monitoring Conformance"
by Robert Collyer, SKF

11:00am - 11:45am  Learning Zone Sessions Session 7





+


i

Getting to Operational Excellence
by S. Bradley Peterson, Strategic Asset Management Inc.

Corrective Maintenance Task Generation 
by Robert Apelgren, CMRP

Strategic Maintenance Planning
by Brad McCully, ATS

Delivering Profits to the Company through Compressed Air Projects
by Paul Edwards & Dave Abecunas, Lehigh Cement

Compressor Lubrication Best Practices
by Darrel Beatty Dow Chemical

PM Optimization Using IR Thermography
by Ron Lucier, FLIR

7:30am - 9:00am  90 Minute Short Courses Session 5

Using The RCM Scorecard To Justify RCM
by Jack Nicholas Jr., CMRP





+
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Strategy for Improving a Basic Maintenance Program
by Dave Schrader, Michael Eisenbise, and Rex Weinbender, Fluor

Creating A Culture of Change
by Steve Thomas, MasteringMaintenance.com

Root Cause Bearing Analysis
by Stuart Courtney, SKF

Reliability Scorecard - Part 3 - RCM, FMEA, RCA
by John Mitchell 

Lubrication Selection Strategies & Guide for Improving Enclosed Gearbox Reliability
by Lawrence Ludwig, CLS. OMA, CMFS, Schaeffer Oil

10:00am - 10:45am  Learning Zone Sessions Session 6

Learning Zone Sessions
and Short Courses

IMC-2005
Conference Day 2

Thursday December 8, 2005

No Session Scheduled

Visit our web site at . . . www.maintenanceconference.com

9:00am – 10:00am  Snack & Refreshment Break in Expo Area

Contractor Management: Key to Controlling Cost 
by Dave Abecunas, CMRP Lehigh Cement Company

Sarbanes Oxley and Maintenance Inventory Optimization 
by Ron Schroder, Prudent Advantage

www.maintenanceconference.com


11:45am - 1:00pm  Lunch in the Expo Hall

1:00pm - 2:30pm  90 Minute Short Courses Session 8





+


i
2:30pm – 3:00pm  Snack & Refreshment Break in Expo Area

3:00pm - 4:15pm Council of Certifying Organizations and Alienware Giveaway 

RZ8

MM8

MB8

PdM8
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LW8

TCI8

Integration of Key Technologies for Asset Management
by Kevin Balsan & Debbi Gray Wyle Laboratories

Please join us for a special session where we will provide a whirlwind tour of some of the best professional development 
and certification organizations related to lubrication, maintenance and reliability including SMRP, STLE, NAME, Vibration 
Institute, IEMD, ISPOT, IPMUG, AFE and ISA. The Alienware laptop drawing and prize presentation will follow

Reliability Incident Management by
Steve Turner, MBA, OMCS

Design The Maintenance Business
by Terry Wireman, CMRP, MasteringMaintenance.com

Acoustic/Ultrasonic Lubrication
by Jim Hall, Ultra-Sound Technologies

Reliability Scorecard - Part 4 - Reliability analysis, Operator Performed Maintenance, Capital Projects
by John Mitchell 

Hydraulic Troubleshooting
by Ricky Smith, CMRP, Maxzor

Automated Bearing Wear Detection
by Alan Friedman, DLI Engineering

Identifying Motor Defects Through the Six Fault Zones 
by Noah Bethel PdMA

Learning Zone Sessions
and Short Courses

IMC-2005
Conference Day 2

Thursday December 8, 2005

&

MRO-Zone.com was created to serve plant engineering and maintenance professionals as a focused search engine for maintenance 
and repair products, services, software and training.

The MRO-Zone.com search engine is not as large as Google, Yahoo! or MSN but it is much more focused. It is also managed by human 
beings to ensure that relevant search results are returned. Please let us know how it is working for you. We hope you will bookmark this site or 
add it to your favorites.

If you are a supplier or solution provider in this market, you are invited to submit your web site(s) as part of 
the MRO-Zone.com directory at no cost.

-zone.comMRO
Search engine

-zone.comMRO

PdMA Sponsored Plant Tour Friday December 9, 2005

9:00 am - 12:00 pm  PdMA Plant Tour

PdMA Corporation opens its doors for a tour of the lab and brunch. For several years PdMA Corporation has offered 
predictive maintenance solutions for motors and oil analysis. At the Tampa facility they engineer, and manufacture motor 
testing equipment and have an onsite oil analysis laboratory. The tour will view the entire facility and then break 
into two separate groups. Tour A will focus on the motor testing division of the company and tour B will be for those 
interested  in the oil analysis division.  Reservations must be made early, due to the limited number of spaces available.
To register for the plant tour contact PdMA directly.

PdMA Corporation - Corporate Office 
Phone: (813) 621-6463 Toll-free: (800) 476-6463
Fax: (813) 620-0206 Email: pdma@pdma.com
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Learning zone sessions and schedule are subject to change without notice Have Questions? . . . Want to Register? . . . Call 888.575.1245

Maintenance Focused Search

www.maintenanceconference.com


WHERE IS IMC-2005 
BEING HELD?

Have Questions? . . . Want to Register? . . . Call 888.575.1245

IMC-2005 is being held at the Tampa Convention
Center located directly on the waterfront in the 
heart of downtown Tampa.  The Center is 
conveniently located within walking distance to 
the official IMC-2005 hotel, The Tampa Marriott 

Waterside Hotel and Marina, as well as numerous 
restaurants and clubs. So...after a busy day of
lectures, seminars or classes, attendees have the 
convenience to hop a trolley to visit Ybor City,
Channelside (movie theaters, restaurants, shops 
and nightclubs) or the Florida Aquarium, located 
just a few steps away.

Tampa Marriott Waterside Hotel & Marina
700 South Florida Ave

Tampa, Florida 33602 USA 

Reservations:  1-813-221-4900

Special IMC-2005
 attendee room rate

To receive the special IMC-2005 hotel group rate 
attendees must make their reservations prior to 
November 6, 2005.

$145/night
single or double 

Your conference experience begins
as soon as you register!

All Reliabilityweb.com events feature your front
seat pass to link you directly to some of the most 
experienced maintenance and reliability 
professionals in the world.  This year-round online 
community will include:

 Email Discussions

 Audio Interviews

 Q & A

 Surveys

 and much more

You can opt in or out of this community as it 
suites your own schedule and needs.

MaintenanceConference
C O N N E C T I O N

Certification for Maintenance and 
Reliability Professional Exam 

The Society for Maintenance & Reliability Professionals, or SMRP, is an 
independent, non-profit society by and for practitioners in the 
Maintenance & Reliability Profession. With global penetration, SMRP are 
nearly nearly 2,000 members strong. 

The SMRP Certifying Organization (SMRP) has developed an industry 
recognized Certification for Maintenance and Reliability Professionals. 

IMC-2005 offers two convenient times to sit for the CMRP Exam 

Tuesday   December 6th, 2005 - 3:30pm -5:30pm
Thursday December 8th, 2005 - 7:30am – 9:30am 

To Register for the exam please contact SMRP directly: 
Society for Maintenance & Reliability Professionals
PO Box 51787 Knoxville, TN 37950-1787
Headquarters Office: 800-950-7354 or 865-212-0111
FAX: 865-558-3060  e-mail: info@smrp.org

As a special bonus, mention IMC-2005 when you register for 
the CMRP exam and get the CMRP Study Guide Free (a $35 value).

Are you reading the leading magazines 

for Maintenance & Reliability?

RELIABILITY Magazine

www.reliability-magazine.com

Uptime Magazine

www.uptimemagazine.com

Mark Your Calendar! 
Other Reliabilityweb.com Co-Located Events

Please join us next spring in exciting Las Vegas as we present two 
focused reliability learning events for one price in one location. 
RCM-2006 will focus on Reliability Centered Maintenance methods, 
derivations, case studies, lessons learned and the RCM Scorecard. 
EAM-2006 addresses the challenges relating to maintenance and 
reliability information management including EAM, CMMS, Handhelds,
Bar Codes. EAM-2006 will also offer specialized workshops and short
courses for SAP, Maximo and Indus in addition to global courses and 
workshops. The Manufacturing Game  will also be offered. 

March 8-10, 2006 RCM-2006
The Reliability Centered Maintenance Managers' Forum

March 8-10, 2006 EAM-2006
Enterprise Asset Management Forum

The Orleans Hotel has offered a limited amount of $60 per night single/double
rooms (normally $300+) so book early before this offer runs out. 
For more details or visit www.maintenanceconference.com or Call toll free 
(888) 575-1245 or (305) 735-3746 

PS: Stay over for the NASCAR Vegas 400 
immediately following RCM-2006 ad EAM-2006



No other maintenance and reliability focused event brings more products, 
services, software and training providers than the International Maintenance 
Conference & LubricationWorld Expo.  No other event does as much to help 
you make sense of the numerous purchasing options available to you.  The 
IMC-2005 Expo is the place to find solutions as you make, develop and build 
your own best practices.

IMC Expo Solution Providers

Expo Learning Labs
Learning Lab B - PdMA will feature motor testing and oil analysis

technology and instruction 

Learning Lab C - SDT will feature airborne ultrasonic technology 
and instruction 

Learning Lab E - ALL TEST Pro will feature motor testing 
technology and instruction 

Learning Lab F - MIMOSA will be conducting a Open O&M 
demonstration and presentation

24/7 Maintenance Resources
ABB The Manufacturing Game

Academy of Infrared MasteringMaintenance.com
Allied Services Group MAXZOR

ALL-TEST Pro division of BJM Meridium, Inc.
Analysts, Inc. Mikron Infrared

AREVA MIMOSA
ARMS Reliability Engineers Maintenance-Tips.com

Asset Performance Technology Management Controls
AssetPoint Management Resources Group

Atlas Inspection MRO-Zone.com
Invensys Avantis National Reliability Systems
Baker Instrument Performance Consulting Assoc.

BE&K Industrial Services PdMA Corporation
Chevron OMCS International

Commtest Instruments POLARIS Laboratories
Des-Case Corporation Reliability Direct

Design Maintenance Systems RELIABILITY Magazine
Dexsil Corp. Reliabilityweb.com

DLI Engineering RMG
Easy-Laser SAP

Electrophysics Corp. SDT North America Inc.
Framatome ANP SKF

FLIR Infrared SMRP
Fluke Snell Infrared

GE Energy SPM Instrument, Inc.
Henkel Loctite STI

Hy-Pro Filtration STLE
ifm efector Technology Evaluation Center

Indus International Thermoteknix
Industrial Press TrackSoftware

Iris Power Engineering Trico
ISA Woodhouse Partnership

ISG Thermal Systems UE Systems
ISPoT Ultra-Sound Technologies
Ivara Universal Technologies

LeakZone.com Uptime Magazine
Life Cycle Engineering UT Maintenance Reliability Center
Lewellyn Technology VibrationSchool.com

Lord Corporation Wilcoxon Research
Lubrication Systems WorkTech

LUDECA, INC. Wyle Labs 

Note: Please visit www.maintenanceconference.com
 to get an updated expo and learning lab list

HANDS-ON
LEARNING LABS

Expo Hours

Tuesday Dec 6, 2005
3:30 pm - 5:30 pm

IMC-2005 Welcome Reception
Exhibits Open

_____________

Wednesday Dec 7, 2005
 9:00 am - 3:30 pm

Exhibits Open

Morning Snack/Refreshment
Break in Expo Area

9:00 am - 10:00 am

Afternoon Snack/Refreshment
Break in Expo Area
2:30 pm - 3:30 pm

_____________

Thursday Dec 8, 2005
 9:00 am - 3:30 pm

Exhibits Open

Morning Snack/Refreshment
Break in Expo Area

9:00 am - 10:00 am

Afternoon Snack/Refreshment
Break in Expo Area
2:30 pm - 3:00 pm

Learning Labs are a regular feature at 
the IMC-2005 Expo. 

Some organizations choose to expand 
beyond the traditional boundaries of an 
exhibition booth to provide visitors with 
a richer, hand's-on learning experience. 
Labs typically include scheduled 
presentations, interactive hand's on 
testing opportunities and specially 
trained personnel to support your 
individual learning goals. 

Visit our web site at . . . www.maintenanceconference.com
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IMC-2005 Conference Pass Fees - includes LubricationWorld Pass

IMC-2005 Registration Form - Please print clearly 

Address:

Title:

State/Province:

Country:

Fax:

Industry:

CC Email:

Name:

Organization:

City:

Zip/Postal Code:

Work Phone:

Email:

Conference pass fees include the IMC-2005 Proceedings on CD-ROM, admission to the IMC-2005 expo and the following meals during the two days of conference 
Learning Zone Sessions:  The IMC-2005 welcome cocktail reception Tuesday evening, lunch, snack/refreshment breaks and individual sponsored hospitality suites
Wednesday evening.  Three or four day conference pass fees will also include the lunch and snack/refreshment breaks on the day of your chosen workshop.  The 
conference fees do not include hotel room or travel expenses.  The host hotel has a discounted room rate available to all IMC-2005 attendees, be sure to request 
the IMC-2005 special group rate when making your hotel reservations.

Note:  Registration and payment received after November 1, 2005 will be subject to a $100 increase

IMC-2005 Two Day Conference Pass
Dec. 7 & 8, 2005 - Learning Zone Sessions and Expo Only

$795

IMC-2005 Three Day Conference Pass (circle workshop code below)
includes the above & choice of one pre-conference or one post-conference workshop 

$1190

IMC-2005 Full Four Day Conference Pass (circle workshop code below)
includes the above & choice of one pre-conference and one post-conference workshop 

$1485

$25

$25

$75

IMC-2005 Expo Pass - 1 Day Only
Exhibition area only.  Conference sessions, meals and workshops are not included with an expo pass

WS1      WS2      WS3      WS4      WS5      WS6      WS7      WS8      WS9      WS10      WS11      WS12      WS13      WS14

IMC-2005 Full Spouse Pass
includes all meals as in conference pass above. excludes any sessions or workshops

IMC-2005 Expo and Spouse Fees

Group Discount Check here if you are part of a group of five or more.  Buy 4 passes get the 5th of lesser or equal value FREE!

Fax registration form to 309-423-7234 or call 888-575-1245/305-735-3746 [Int’l callers]

Mail registration form to NetexpressUSA Inc. c/o IMC-2005 PO Box 07070 Ft. Myers FL  33919

IMC-2005 Billing Information

MASTERCARD       VISA       AMEX       DISCOVER

Name on credit card:

Credit Card #:

Exp. Date:

Billing Address:

City:

State:                          Zip/Postal Code: 

PO#:                                   Check #:

Please provide the exact address as printed on your credit card statements.
Credit cards may be declined with wrong address.

CVV2 code: 3-digits found on back of card after credit card number.
Amex is 4-digits on the front of the card.

Full Name to print on spouse pass:

20th International Maintenance Conference
December 6-9, 2005
Tampa Florida USA

The name and details provided below will be 
printed on your registration badge.  Please 
provide the exact details that you would like to 
have used on your badge during the conference.

2005
Mastering The Maintenance Process

Payment Instructions: If paying by check or purchase order please print a copy of your unpaid invoice and include it with your check or fax it with your wire 
transfer advice. Send Checks to NetexpressUSA Inc. c/o - IMC-2005, PO Box 07070, Fort Myers FL 33919 USA. Email customerservice@netexpressusa.com or fax 
309-423-7234 for bank wire fees and instructions. 

Refund Information: Cancellation/Substitutions: In the event that the IMC-2005 attendee notifies NetexpressUSA Inc. of the attendees intent to cancel by 
November 5, 2005, a full refund of monies received, minus a $150 administrative fee, will be made. No refunds will be made for cancellations accepted after 
November 5, 2005. All cancellation requests must be made in writing. You can substitute a person from the same company by request.

Receipts/Invoicing: Receipts and invoices will be delivered to the email addresss provided on your registration form.

Hotel Reservations:  Tampa Marriott Waterside Hotel & Marina - Phone: 1-813-221-4900 - IMC-2005 special group rate:  $145 per night

IMC-2005 Individual Workshop (circle workshop code below)
Pre- and/or Post-Conference Workshop only.  Conference sessions and workshops are not included.

$495

International Visitors!  Get a $100 discount if registreed before November 1, 2005.  Email info@reliabiltiyweb.com for more info.

CVV2:

www.maintenanceconference.com
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just 10% less waste and profits will soar. If you can 
fix a problem at the beginning of the manufacturing 
process, you will eliminate waste, eliminate product 
returns and promote customer goodwill. Infrared sur-
veys are very inexpensive compared to throwing away 
product that you sent all the way to the end of the 

line before discovering a flaw…or 
worse, sending a defective prod-
uct to your valued customer, only 
to have it returned at your ex-
pense.  Even if it is not possible 
to look directly inside a machine, 
the effects of the machine on the 
product can almost always be seen 
using IR after it exits (see fig 2).  
The key to process improvement 
infrared is to get the machine de-
signers, operators and industrial 
engineers involved in the process.  
They usually know all about the 
machine and the process.  They 
just need to “see” in the infrared 
waveband.  On-line IR monitoring 
of manufacturing lines is becom-
ing more popular as manufactures 
seek more efficient methods of 

producing goods in a competitive marketplace. 

Non-Destructive Testing 

IR/NDT is used to find out characteristics of an object 
without damaging it. In general, there are two ways 
to get information about what is going on inside any 
object:  
1) Don’t do anything, just watch the object radiate 
self-generated heat, or 2) create the conditions need-
ed to see what you want to see.  Apply heat [or cold] 
to the object and monitor the results, or, apply heat 
to the object and monitor what happens when the ob-
ject cools, or, put a heat source behind the object and 
watch what happens when the heat comes through it. 
There are variations on these, like vibrating the object 
and looking for the friction that a crack creates. 

Research & Development 

See The Heat 
Before You Get Burned

by Gregory R. Stockton

Think of the world as a radiator…infrared thermographers do. Thermal energy travels at the speed of light 
in all directions. An infrared (IR) camera detects this [heat] energy and converts it into pictures or thermo-
graphs of heat.  You can learn a lot about the world by looking through the lens of an infrared camera.

Infrared Predictive Maintenance (IR/PdM)

If you are trying to maintain electro-mechanical equip-
ment, you might be interested in knowing that heat 
kills.  But you probably already know this.  Ever had 
a piece of equipment burn up?  Think back to all 
those components that went into the dumpster 
last year, like fuses, switches, breakers, motors, 
bearings, couplings and the like.  Unless the fork-
lift operator ran over it, it probably died a death 
of heat.  Here’s the good news…it got hot first.  
Maybe it burned in a millisecond, but chances 
are better that it happened over a much longer 
period of time.  If you are inclined to watch it 
with an infrared camera, it will let you know it is 
failing.  Now, just watching it is not remedial in 
any way and even if it is adjusted it may still fail, 

because the damage is done.  
But since downtime is so 
very expensive these days, 
detecting the heat early with 
thermography will allow you 
to get another component 
and change the hot one out 
before it fails at an inoppor-
tune time and costs really 
big money.
Excess resistance is usually what 
causes failures in electrical com-
ponents and excess friction 
with mechanical devices (see fig 
1).  The practical use of IR/PdM 
then, in a nutshell is: seeing the 
thermal energy emitted from all 
objects, knowing normality and 

reporting only abnormality in a graphic, usable and 
easy-to-understand fashion, so that someone can act 
to fix whatever is wrong. This works on heat emissions 
from all types of objects not just electro-mechanical. 
There are many uses for infrared thermography other 
than inspecting electrical switchgear and mechanical 
components. 

 Process Improvement 

Use IR to make your machines run just 10% faster with 
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the degradation of the 
building itself.  Badly de-
signed, poorly construct-
ed, poorly maintained, 
leaky buildings are not 
energy efficient and often 
have moisture and mold 
problems.  In some cases, 
damage to the building 
is caused by insufficient 
ventilation and/or an 
under-designed or over-
designed HVAC system.  
P revent ive /pred ic t i ve 
maintenance in buildings 
of all types is very uncom-
mon. First, all buildings 
should be kept dry during 
the construction process.  Then, all buildings 
should also be tested within a few months af-
ter construction or major renovations to the 
structure, the thermal envelope, the mois-
ture envelope and the HVAC system. 

Building Quality 
Control 

Infrared thermography can be used as a 
building quality assurance tool.  Almost all 

 R&D applications are literally worth millions 
of dollars.  Only a small percentage of these 
techniques and applications are published, 
because they are tightly held and legally pro-
tected secrets.  Often it is not as simple as 
looking at something and seeing a defect. 
Instead, these techniques have been devel-
oped over the course of years and refined by 
scientific scrutiny at a cost of hundreds of 
thousands of dollars.

Facilities 

There are four types of buildings by use: 
residential, commercial, industrial and insti-
tutional.  All types of buildings benefit from 
IR surveys of heat loss, moisture and quality 
control. 

Building Thermal and Moisture
Envelope 

Inspecting buildings for heat loss was one of 
the first commercial uses for infrared ther-
mography.  As we decide to become less de-
pendent on fossil fuels, IR will again be used 
as it was in the 1980’s to monitor the energy 
efficiency of buildings. In very cold climates, 
poorly installed insulation and vapor barri-
ers can lead to condensation problems and 

building materials will retain heat energy 
and therefore can be checked for quality of 
installation.  Improper installation of insu-
lation and/or seals in buildings can be seen 
in the form of heat loss and air leaks.  Also, 
building components “inside” the walls, ceil-
ings and floors are recognizable because of 
their differences in mass. For example, in-
frared thermography can be used to deter-
mine the presence and correct placement of 
grouted cells in concrete block wall.  If the 

28
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owner of a new block building spends a little 
money checking their [low-bidder’s] work 
with infrared thermography, the contrac-
tor will be forced to build the building per 
specifications or face the added direct cost 
of repairs and resulting loss of schedule re-
percussions.

Roof Surveys 

A well prepared, graphic and accurate map 
of the infrared signatures of a roof can be 
of tremendous benefit to a building owner 
at all stages of the roof’s limited life.  Know-
ing where the subsurface moisture is lo-
cated will help the roof owner manage his 
assets.  This form of predictive maintenance 
works well on many types of flat and low-
slope roofs.  Here are the basics: At night, 
areas of roof moisture are warmer, because 
the accumulated heat (from daylight sun-
shine and heat) in the trapped water mass 
is greater than in the dry, functioning insula-
tion or roof substrate.  After sunset, as the 
roof’s structure cools down, the wet areas of 
roof insulation and other materials maintain 
higher temperatures because of their higher 
mass, allowing the infrared cameras to de-
tect the sources of heat and record them for 

later analysis.  There are two ways to per-
form IR roof moisture surveys: on-roof and 
aerial.  On-roof thermographers walk from 
roof to roof looking for subsurface moisture 
patterns and when found, mark the extremi-
ties of these areas on the roof with paint.  
Aerial IR is used when the owner wants to 
document the wet areas with straight-down 
photos, IR and CADD drawings (see figure 6).  
The biggest advantage of aerial infrared is 
not its use on roofs that have well-defined 
areas of moisture at all, but those roofs that 
are the most difficult to image from any dis-
tance or angle.  I am referring to the roofs 
that, for instance, have a lot of ballast, are 
covered with reflective coatings or ones that 
for whatever reason are impossible to image 
from the roof.  With high-resolution aerial 
imagery, slight nuances of temperature can 
be seen from far enough away to recognize 
the pattern of heat.

IR Possibilities

The list of other, industry-specific applica-
tions,( i.e., auto, steel, etc.) is far too lengthy 
to go into here.  In fact, with modern in-
frared cameras, software and computers, 
today’s infrared thermographers are almost 

never limited by the infrared equipment’s 
ability to measure temperatures or discern 
differences in temperature.  Rather, we are 
only limited by our imaginations.  So, get an 
IR camera and look at the world in a differ-
ent wavelength. You will be amazed at what 
you see!

Gregory R. Stockton is president of Stockton 
Infrared Thermographic Services, Inc.  The 
North Carolina-based Corporation operates 
seven application-specific divisions performing 
many different infrared services in the US, Can-
ada, Central and South America.  Greg has been 
an infrared thermographer since 1989, and has 
published fifteen white papers and numerous 
articles on infrared thermography.  Greg can be 
reached at 336-498-4734 or by e-mail at gregs-
its@northstate.net.

www.sdtnorthamerica.com
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Time - The X Factor
 

It’s a Must for Quality Oil Analysis

by Jason Popacek

One of the most important pieces of information in oil analysis is the amount of operating time on the lubricant, 
which is typically reported in hours or miles/kilometers.  Lubricant time is vital to determining the severity of a 
wear or contamination condition and whether maintenance action is warranted.

Consider the following scenario: A mobile hydraulic system has 50 parts per million (ppm) of silicon/Silica (Dirt), 
which would be a cautionary level for a lube in service for 500 hours.  However, if the lubricant time reported was 
25 hours, the 50ppm of silicon is a more severe condition.  A recommendation of investigating and correcting 
the source of contamination would be 
appropriate.

Scenario #2:  The lubricant in a diesel 
engine is changed and tested regularly 
every 10,000 miles and no abnormal con-
ditions are identified.  A decision is made 
to increase the drain and testing interval 
to 40,000 miles.  The corresponding oil 
analysis report shows a remarkable in-
crease in bearing metal.  Knowing the 
lubricant miles quadrupled, a recom-
mendation to monitor the oil pressure, 
reduce the drain interval, and re-sample 
in 10,000 miles would be in order.  If lube 
miles had not been reported, the analyst 
may have recommended that the bear-
ings be inspected – a much more costly 
and time-consuming maintenance recom-
mendation.

Scenario #3:  After 250 hours of service, the oil is 
drained from a diesel engine and sent to a laboratory 
for testing.  The spectrometals test reveals the en-
gine has a severe coolant leak (Sodium/Potassium).  A 
month later, another oil sample is taken and sent to 
the laboratory for analysis.  The second test reveals a 
fifty percent reduction in coolant indicators (Sodium/
Potassium).  Depending on the number of hours on the 
lubricant, several conclusions can be drawn from the 
significant drop in coolant metals.

First, if the amount of time on the lubricant is equal to 
the number of hours on the prior sample (250 hours), 
then the coolant leak was most likely rectified.  Some 
residual coolant metals would still be present if the 
system was not flushed thoroughly.  Draining the oil 
and thoroughly flushing the system would be recom-
mended to remove any residual coolant.

A second possibility also exists.  If the amount of time 
on the lubricant is reported to be significantly less 

– for example, 75 hours – a much more severe condi-
tion exists.  The reduction in coolant metals could then 
be attributed to less time on the lubricant and the as-
sumption made that, most likely, the coolant leak was 
not corrected.  The recommendation would then be to 
perform further diagnostics to determine and correct 
the source of coolant contamination.  Again, the key 
factor in determining the proper course of action is 
dependent upon knowing the amount of time on the 
lubricant.

Tracking and reporting lubricant time on industrial 
equipment was once difficult to monitor.  This infor-
mation has become more conveniently attainable with 
Programmable Logic Controllers (PLC’s).  A simple coun-
ter circuit can be programmed to monitor the amount 
of time a lube pump operates.  It can then be reset 
every time a lubricant is changed.  However, lube time 
can still be monitored even if the equipment does not 
have a lube pump.  The counter could be programmed 
to count the number of hours the main motor operates 
– the rational being that as long as the main motor is 
operating, lubricant is being used.
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The preceding examples illustrate not only 
the importance of tracking and reporting 
lubricant time for oil analysis but also the 
difference that omitting this information 
can make.  In the first example, a cautionary 
contamination condition is determined to be 
more severe because of low lubricant time.  
In the second example, a potentially costly 
equipment inspection is avoided because the 
significant increase in wear is qualified by in-
creased lubricant time.  Reducing the drain 
interval is determined to be the more appro-
priate maintenance action to take.  The third 
example illustrates the significance of lube 
time in detecting a contamination condition 
that might otherwise be allowed to continue.  
By providing lube time, premature failure is 
avoided with a proper maintenance recom-
mendation.

Jason Papacek is the Data Analysis Manager 
at POLARIS Laboratories.  Jason has 5 
years experience as a Reliability Engineer 
in Industrial Maintenance and holds a 
Bachelor of Science Degree in Mechanical 
Engineering from Purdue University.  Jason 
can be reached at (317) 808-3750  or by e-
mail at jpapacek@polarislabs.com.
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Why wrangle with your motors all
weekend when you could be reeling in
a fish or two? MCEMAX™ by PdMA
makes it easy to monitor motor conditions. Track, trend and analyze test data
from both dynamic and static operations. Plan or avoid motor downtime.
Plus, because it is portable, you can test motors all over the plant—even
those in 3 foot crawl spaces and 80 foot towers—and have all the data in
one place.

MCEMAX is an indispensable tool for predictive maintenance managers. Call
for a demonstration today . . . and start spending your downtime differently!

(800) 476-6463 • (813) 621-6463 • www.pdma.com
R e v o l u t i o n i z i n g  E l e c t r i c a l  R e l i a b i l i t y
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Perhaps you’ve performed a Reliability Centered Maintenance (RCM) analysis of your system and the program is 
underway.  You may have had an existing condition-based maintenance program in place for years.  How do you know 
if your program is effective?  What process can you use to find out if your system is performing at a high level?

The US Military has a concept known as a Maintenance Effectiveness Review (MER) in which maintenance programs are 
periodically reviewed for effectiveness.  It is a continuous improvement opportunity to upgrade and streamline your 
program without the intensity and costs required to perform continuous RCM.  There are several techniques that can 
provide the necessary rules.  One of these techniques, which we will cover here, is called the Backfit Process.

Your Maintenance Program Is Effective...Isn’t It?
A simple evaluation to ensure you’re performing the right work at the right time

by Howard W. Penrose, Ph.D.

The Process

The Backfit Process requires only a simple series of ques-
tions on a machine or series of machines.  In this case, 
we will walk through, in order, the process of a standard 
set of questions that will help you determine if your sys-
tem of maintenance practices is functioning well. 

1.  Identify the failure mode(s) associated with this com-
ponent or system.  For instance, with a motor it might 
be a seized bearing and winding short.

2.  Does a significant rate of age degradation exist? (Are 
the components worn down)?  Do the failure mode(s) 
actually occur?  
With our motor example, have the bearings actually 
seized or windings actually shorted before?  
(Capturing and keeping historical data on all failures in 
your system will help you 
answer these questions.  If 
you haven’t been keeping 
data on failures, start now.  
It will help you in the fu-
ture.) 
There is no substitute for 
actual historical data and/
or valid practical experi-
ence to support the an-
swers to these questions.  

3.  Identify the functional 
failures:

a.  Is the functional failure 
evident to the operator?  If 
the motor stops due to a seized bearing or winding 
short, will anyone notice? 
b. Determine what type of task is used to identify the 

failure:
 i.    Time Directed - periodic maintenance 
       tasks performed regardless of condition;  
 ii.   Condition Directed - tests or inspections 
       based solely on the condition of the
       system;  or, 
 iii.  Failure Finding - tasks used to find faults    
       that are not normally observed, such as   
       sticking pressure relief valves.  

In the case of our motor example, condition directed 
vibration analysis and motor circuit analysis could be 
used.

c.  Identify and measure the characteristic or param-
eter that accurately reflects the health of the system/
component.  In our example, these would be the vi-
bration frequencies and the motor circuit  analysis 
measurements.

d.  Outline the ac-
ceptable and unac-
ceptable tolerances 
for the measured 
characteristics.

4.  Is the mainte-
nance task actually 
effective?  Each type 
of task has different 
measures to deter-
mine its effective-
ness.

a. Time Directed: The probability of failure increases at 
a specific wear-out age, a large population survives to 
that age and the maintenance task restores the original 
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5

resistance to failure;

b. Condition Directed: The characteristics corresponding to the failure 
mode can be identified, they can be measured accurately and with 
consistency, and the task provides ample time between detection and 
failure;

c. Failure Finding: The failure is not evident to personnel and no 
preventive task exists. 

If the maintenance task is not effective, you need to either modify it so 
that it becomes effective or delete it. 

5.  Identify the Failure Consequences-

a.  Identify whether the failure consequences are related to safety or 
regulations, production or cost of the system or component;

b.  Does the existing maintenance task add overall value? To determine 
if the task adds value, use different measures for each category that 
the failure consequences fall into: 
 i.   Safety or Regulation: Reduced probability of failure to an  
      acceptable level.
 ii.  Production: Reduces risk of failure to an acceptable level
 iii. All others: Cost of the preventive maintenance task(s)  
                    is less than the cost of repair plus the cost of lost 
                    capability.

For instance, if insulation to ground testing is performed, and failures 
occur that are not detected before failure, then the existing task is not 
adding any value.

7

6.  Make Recommendations for Changes (if needed): 

a. Keep procedure the same, if it’s effective
b. Delete the procedure if it is ineffective
c. Modify the procedure so that it is effective
d. Change the frequency of testing
e. Add a new procedure
f. Change the measurement of system or component age
g. Combine with another procedure
h. Other

In the case of our example, if insulation resistance is ineffective, but 
motor circuit analysis and vibration analysis would be effective, then 
change the preventive maintenance task.

7.  If you decide to recommend change the procedure, describe any 
changes and the rationale behind the changes.

Following these simple steps, or just following the process, will provide 
a quick method of evaluating maintenance practices on your systems.  
The process can be applied to any system of any size, and maintains 
the concept of continuous improvement of your reliability program.

Howard W Penrose, Ph.D. is the Vice President of Electrical Reliability 
Programs for T-Solutions, Inc., a military and industrial maintenance 
and reliability consulting firm.  Dr. Penrose has over 20 years 
experience in the electrical maintenance and reliability field.  He is 
the Executive Director of the Institute of Electrical Motor Diagnostics 
(IEMD.org).  Howard can be reached at howard@motordoc.net.

Leak Detection 
Compressed Air 
Cryogenics
Wind/Water Leaks 
(Aviation, Automotive)

Bearing Analysis 

Contact: Jim Hall 
(770) 517-8747 

jim.hall@ultra-soundtech.com 

ONSITE

ONE & TWO DAY  

WORKSHOPS

CERTIFICATION  

LEVELS I & II

NO MATTER WHOSE  ULTRASOUND YOU ARE USING, WE CAN TRAIN YOU! 

(770 )  517 -8747  |        www.U l t ra -SoundTech .com 

“REAL WORLD ULTRASOUND” 
“VENDOR NEUTRAL TRAINING” 

Acoustic Lubrication 
Steam Trap T/S 
Electrical Scanning  

       (Arcing, Tracking & Corona)
Switchgear
Substations

Let Ultra-Sound Technologies 
"Re-Implement"

  your Airborne Ultrasound program while 
integrating today’s technologies! 

www.ultra-soundtech.com


Recently, Ludeca, Inc. was contracted to perform a laser alignment verification on a 250 MW 3600 RPM Siemens-
Westinghouse Model W501G Gas Turbine, the largest operating gas turbine in the United States, if not in the 
world.  The chief objectives were to measure the shaft alignment between the gas turbine and the generator, and to 
evaluate whether any realignment of the turbine was necessary.  We performed the procedure during a maintenance 
outage in which the gas turbine was destacked, its rotor repaired, and reassembled with at least 90% of the static 
load on the foundation.

The gas turbine was required to be set high with respect 
to the generator by a positive vertical offset target spec-
ified by the customer, with no vertical angularity, and 
no horizontal offset or angularity.  We input the target 
spec into the ROTALIGN® ULTRA laser shaft alignment 
system which we decided to use for this job, in part to 
take advantage of the system’s automatic tolerance eval-
uation function.
The client had informed us in advance that the gas tur-
bine and generator shafts could not be rotated. 
The machines were coupled by a solid steel rabbet-fit 
coupling that had 36” hub diameters, so we decided 
to perform the alignment measurements utilizing spe-
cial stainless steel magnetic sliding brackets, which are 
designed to  slide or move around the circumference 
of the solid coupling hubs.  Of course, when the shafts 
cannot be rotated, the quality of the coupling’s surfaces 
becomes extremely important because it directly affects 
the quality of any alignment readings obtained.  The pri-
mary challenge facing the aligner in the quest to obtain 
good data is to overcome any eccentricities or out-of-
roundness on the coupling’s surface.  Before we arrived, 
the client had told us that the coupling hubs would be 

uncoupled and that the respective coupling 
surfaces (both axial and radial) were in excel-
lent condition.  Based on the information given 
to us, we formulated our plan of action.  Call 
it Plan A.

PLAN A
When we arrived at the work site, we found 
the coupling hubs uncoupled and separated 
by exactly 0.5”, in order to allow the rabbet to 
disengage its seat.  We tapped a brass wedge 
into the gap at the top in order to preserve the 
axial clearance between the hubs.  When we 

inspected the coupling surfaces, we saw that they were 
not as ‘excellent’ as we had hoped, and worried this 
might affect the quality of readings we would get.  On-
site personnel offered to clean and file away the dings 
and burrs on the surfaces of the coupling that would 
come in contact with the 
magnetic sliding brack-
ets.  Unfortunately, even 
after working for about 
an hour, we didn’t see 
much improvement to the 
coupling’s surfaces.  We 
decided to set up and at-
tempt to take an initial set 
of readings anyway, to see 
if we could get any mean-
ingful data at all.
We installed the laser 
alignment system’s com-
ponents, including the magnetic sliding brackets.  Since 
both brackets would have to be individually slid or 
moved by hand to each measurement position, we de-

Largest 
Operating Gas 
Turbine in the 
United States

Laser Alignment Verification
On Site At The Largest Gas Turbine in the US

by Alan Luedeking
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cided to use the manual Multipoint measure 
mode, instead of the automatic Pass Mode for 
uncoupled shafts.
We took two sets of readings with this setup, 
resulting in poor repeatability, which con-
firmed our fears about the poor surface con-
ditions of the coupling.  Both sets of 
readings also displayed a very high 
Standard Deviation value (above 20 
mils), which we considered totally 
unacceptable.  Essentially, even after 
cleaning and filing it, the coupling’s 
surface was just too rough to collect 
any meaningful data.  It was time for 
Plan B.

PLAN B 
After discussing our dilemma with 
on-site personnel, they told us that 
the generator shaft could, in fact, be 
independently rotated, but that the 
gas turbine shaft probably could not.  
This new information improved our outlook 
considerably.  We decided to take uncoupled 
readings by letting the laser emitter ride with 
the generator shaft as it was turned, while we 
manually moved the receiver’s sliding bracket 
around the gas turbine coupling hub to each 
measurement position.  This would be a vast 
improvement over Plan A because any surface 
imperfections would no longer affect the emit-
ted laser beam, and, hopefully, would result in 
far better data being collected.  We continued 
to use the Multipoint measure mode for these 
readings since it took us over half an hour to 
break the generator shaft free and rotate it 
one full rotation.  Another reason we chose 
to stay with the Multipoint mode was because 
it can increase the sampling rate averaging to 
compensate for the hot or unstable air sur-
rounding the coupling in the bright sunshine. 
The first hurdle to overcome in rotating the 
generator shaft was to break it free of static 
friction.  Once it broke free and came up on 
oil it could be rotated very slowly and smooth-
ly, without undue force.  We accomplished 
this by pulling on it with a 3-ton chain-fall an-

chored to a building column and attached to 
a heavy cable wrapped around the generator 
coupling hub and secured on a turning pin in-
serted into one of the coupling’s bolt holes. 
This was extremely arduous work in a very 
hot summer environment; a full shaft rotation 
required at least three re-positionings of the 
sling and turning pin, with frequent pauses for 
rest and hydration on the part of millwright 
personnel.
This third measurement would also require 
changing the measurement setup in order to 
move the laser emitter away from the outer 
coupling hub where it could be bumped by 
the turning mechanism. We decided instead 
to attach it against the face of the generator 
coupling, further back and out of harm’s way, 
using special compact magnetic brackets.
This also meant bringing the bracket down 

radially, much closer to the shaft surface.  So 
we wouldn’t have to use really long support 
posts to come up over the coupling’s OD, we 
opted to shoot the laser beam through one 
of the unoccupied bolt holes of the coupling.  
This, in turn, required moving the Receiver’s 
bracket back and down on the gas turbine 
coupling in similar fashion, so we could lower 
it enough to receive the laser beam through 
the bolt hole. At this time, we also decided 
to switch from a cabled connection between 
the laser alignment 
system’s receiver 
and computer to 
a wireless connec-
tion, utilizing the 
Bluetooth® com-
munications mod-
ule. This would 
free the operator 
from having to look 
out for the commu-
nications cable be-
coming snagged.

After all the work involved to reposition the 
alignment components, we were discouraged 
when the third measurement we obtained had 
an unacceptably high Standard Deviation (over 
8 mils).  (See the third reading in the Measure-
ment Table near the end of the article.)  How-
ever, we needed to come up with a plan that 
worked, so on to Plan C. 

PLAN C
Again, we discussed the dilemma we faced 
with on-site personnel.  In these discussions, 
they said there was a possibility of rotating 
the gas turbine shaft, but only by using a very 
large overhead crane with a sling arrangement 
on it.  In view of the unacceptable readings 
gained so far, we decided to request that both 
shafts be rotated, regardless of the difficulties 
involved.  When plant management approved 
the request, we were rolling with Plan C. 
We joined the coupling hubs with three fit-
ted steel pins inserted through three of the 
coupling’s bolt holes, having approximately a 
0.010” or greater clearance.  After some rath-
er intense conversations among Millwright 
personnel, they decided how best to proceed 
with breaking the gas turbine shaft free, caus-
ing it to come up on oil.  Since no lift oil 

magnetic sliding brackets

wireless
connection

For alignment measurements to be 
meaningful, the rigidity of the laser 
alignment system’s brackets and 
measurement components must be 
ensured.  Furthermore, the shafts 
or solid coupling hubs that these 
components are attached to should 
both be rotated (not necessarily 
together).  Otherwise, the quality 
of any alignment measurements 
obtained will always be at mercy of 
the surface conditions.
  

In principle, if it is at 
all possible to rotate 
a shaft, it should be, 

regardless of the effort 
that it takes, in order 
to obtain good data.

Two key indicators of the quality 
of the data obtained are the 
repeatability and Standard 
Deviation values.

Alignment Tip
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we decided to utilize a 5-ton hydraulic jack to 
push up against one of the turning pins lev-
eraged with a very heavy steel prying bar, in 
addition to the 3-ton chain-fall sling wrapped 
around another of the turning pins.  To ev-
erybody’s great relief, this combined attempt 
succeeded and the gas turbine shaft finally 
broke free and began to turn very slowly.  We 
had earlier asked that the shafts be rotated 
at least two full rotations before taking read-
ings, in order to allow most of the rotor sag 
in the gas turbine shaft to bleed out and to al-
low the turbine shaft to come up on oil.  How-
ever, considering that we were exhausted, 
had time constraints and that it took us about 
an hour to complete the first full rotation of 
both shafts, we decided to start taking read-
ings immediately with the second rotation.  
The photo at right illustrates an overview of 
the wireless communication setup utilized 
for these readings taken while rotating both 
shafts together.  (The orange object seen at 
the top of the coupling is the brass wedge 
fitted with a string and inserted between the 
coupling faces to preserve the axial clearance 
between the hubs while rotating them. This 
would slide and remain at the top.)
For this reading (No. 4 in the Measurement 
Table) we decided to continue utilizing the 
Multipoint measure mode.  We could have 
used the Continuous Sweep mode, which 
would have needed only a 70-degree rota-
tion to get accurate results.  We preferred to 
rotate the shafts a full turn, even if this took 
more time to complete.  We were concerned 
that the clearance in the fit of the pins might 
be larger than anticipated, and could allow 
sufficient rotational play to slightly affect the 
readings’ accuracy.  This was unlikely, but still 
possible.  In any case, the Multipoint measure 
mode would allow utilizing a higher sampling 
averaging rate than would be possible in Con-
tinuous Sweep mode and would also permit 
extending the measurement range during the 
readings in the unlikely event this might be 
necessary.
The gas turbine shaft again had to be broken 
free, and we proceeded to take readings as 
soon as the second rotation started.  For these 
readings the Bluetooth® communications 
module was a godsend, since a cabled connec-
tion would cause at least eight feet of cable to 
be wrapped around the hub in each full rota-
tion.  Also, the laser alignment system’s com-
puter could be comfortably held and readings 
taken from as far as 30 feet away, allowing the 
operator to stay out of the way of the crew 
laboring to rotate the shafts.

RESULTS – PLAN C WORKED
We saw a dramatic drop in the Standard Devi-1.800.372.6832     www.dranetz-bmi.com     sales@dranetz-bmi.com

tel 732.287.3680 • fax 732.248.1834 • 1000 New Durham Road • Edison, NJ 08818 USA

Meet Dranetz-BMI’s
POWERGUIDE and POWERXPLORER

Designed to fit in your budget and your toolbox, these 
3-phase, 8-channel power monitoring instruments have
intuitive touch screens, “super smart” setups, and a
report card annunciator that instantly characterizes
power quality events.  Ideal for troubleshooting, PQ and
energy surveys, motor inrush and load balancing, as well
as complex analysis of fast transients and harmonics, the
PowerGuide and PowerXplorer now feature a unique
motor quality health panel – a first line of defense for
identifying and solving motor problems.

Make Room
in your Toolbox

Dranetz-BMI_ad  8/9/2005  5:32 PM  Page 1

system exists in this gas turbine, they poured 
a heavy duty lubricating oil directly into the 
turbine’s bearings.  Since using the overhead 
crane in the past had caused the Gas Turbine 
shaft to suddenly break free and rotate very 
quickly before stopping again, we decided to 
first try to turn the shafts with our already in-
stalled chain-fall mechanism.
Turning both shafts together would be a huge 
advantage in taking the alignment readings.  
However, this would now subject the Receiver 
to hitting an oil drain line as well as another 

obstruction to rotation, one radial and one 
axial.  We overcame this difficulty by using 
the compact magnetic brackets with offset 
support posts, in order to allow the obstruc-
tions to be cleared while still allowing the 
Receiver to be brought down low enough to 
receive the laser beam through the coupling’s 
bolt hole. 
Now for the first attempt at rotating both 
shafts together.  We applied the maximum 
load to the chain fall, but the gas turbine shaft 
did not break free.  After this attempt failed, 
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ation values immediately (down to 1.37 mils) 
and we considered this fourth set of readings  
to be entirely accurate and reliable.  However, 
some coordination issues between the start-
ing and stopping of rotation and measuring 
points early in the readings led us to believe 
that the quality of the readings could be im-
proved even further, and we considered it 
imperative to establish repeatability.  So we 
decided to make one more complete revolu-
tion of the shafts and take one more set of 
readings.  This fifth and final set of readings 
took less time to complete since both the gas 
turbine and generator shafts had by now fully 
risen up on oil.  We observed a further signifi-
cant improvement in the Standard Deviation 
of the readings (down to just 0.72 mils).  We 
considered this excellent, and the results also 
proved repeatable with the fourth set of read-
ings. 
The fifth and final reading is highlighted in 
the Measurement Table below.  We presented 

this to plant management and they accepted 
the findings as satisfactory.  Since these val-
ues fell within the customer-specified align-
ment tolerances with regards to the target 
specification, plant management decided not 
to require any re-alignment moves to be per-
formed on the gas turbine.
 

LESSONS LEARNED
The most interesting lesson of this job is the 

proof of how essential it is, if 
at all possible, to rotate the 
shafts when taking alignment 
readings, no matter how dif-
ficult or time consuming this 
task is.  Even if coupling sur-
face conditions are excellent, 
results will never be as good 
as those that will be obtained 
when actually rotating the 
shafts.  Rotating the shafts 
permits the true relative align-
ment of the actual centerlines 
of rotation to be established.
Another lesson learned is that 
when critical and complex ma-
chinery is to be aligned, it is 
extremely important to have a 
good, solid plan going into the 

project.  When alignment contractors get on-
site, they should know exactly what they want 
to do.  But, equally important to a project’s 
success, is the ability to adapt, to be flexible, 
and to just solve problems.  Good laser align-
ment equipment is essential.  A measurement 
table that permits comparison of results for 
repeatability and accuracy, as well as the 
averaging of results, is also imperative.  On 
this particular project, specialty brackets and 
hardware, wireless communication capabil-
ity and a true multipoint measure mode with 
automatic angle recognition all played a vital 
role in capturing meaningful data.
After this alignment check was concluded, the 
gas turbine reassembly process was complet-
ed and the turbine-generator train put back in 
service, there has been a significant drop in 
overall vibration values.

Alan is manager of training and tech support 
at Ludeca.  He has a Bachelor’s degree from 
the University of Colorado at Boulder and 
over 20 years of field experience in machin-
ery shaft alignment and training.  He enjoys 
technical writing and editing and speaks four 
languages.  He is married with four young 
children and his principal hobby is numismat-
ics.  Alan can be reached at 305-591-8935 or 
by e-mail at alan@ludeca.com.
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PRESENTED BY:

HOUSTON
Oct 31-Nov 3, 2005

for Maintenance and
Reliability Professionals

Practical Oil
Analysis 

&
Cooling Systems

Maintenance

Practical Oil Analysis and Cooling Systems Training
by POLARIS Laboratories will teach you how to set
attainable fluid analysis program goals, select the
proper testing and take good, timely samples at the
right intervals. Newcomers to fluid analysis and
longtime professionals alike will learn how to select
a quality laboratory, interpret results, manage the
data and take decisive maintenance action.

www.uptimemagazine.com

www.polarislabs.com
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Many technicians have been puzzled about whether a valve is operating properly or not. When performing an 
operational check on valves, technicians can rely on airborne ultrasound as a means to inspect a valve for proper 
operation.
Airborne ultrasound is most commonly thought of as an instrument used to find air leaks. But, today’s ultrasonic 
equipment is much more than just a leak detector.  An airborne ultrasound instrument today can incorporate the use 
of a handheld pyrometer (contact or infrared), an RPM sensor, a Mass Air Flow sensor, and can be integrated with 
other predictive maintenance technologies such as a vibration analyzer and/or an infrared imager.
Today’s predictive maintenance technicians have a world of predictive maintenance instruments at their disposal but 
airborne ultrasound is the one that is the least expensive, has the shortest learning curve and is the most applicable to 
today’s maintenance tasks. Valve inspections for leakage or “flow or no-flow” are the most recognized use of airborne 
ultrasound for valve maintenance. 

Is that valve actually working?
Valve Inspections Using Airborne Ultrasound

by Jim Hall

However, any technician who knows the 
workings of his or her valve can easily 
diagnose operational problems using an 
ultrasonic instrument.
Depending upon the valve use and envi-
ronment, a valve can fail due to chemi-
cal buildup, bent or broken valve stems, 
packing leakage, ruptured diaphragms 
and/or degradation of valve seats caus-
ing flow through a closed valve.  Con-
tinuous inspections of valves can save 
your company money due to emergency 
shut-downs and/or loss of production.
A few months ago I had contracted with 
a company in Canada to provide equip-
ment orientation and applications training for an instru-

ment they had 
purchased but 
were not using.  
While instructing 
the technicians in 
valve inspections 
with their instru-
ment, I noticed 
that I was not 
able to pickup 
the sound of a 
butterfly valve 

during operation.  The technicians had wanted to listen 
to a particular valve for leakage when closed.  This par-
ticular valve is located in a very corrosive environment 
(methane gas) and has had previous failures due to the 
valve seats being worn or eroded away due to this harsh 
environment.
The instrument this company had purchased had “no-
gain”.  In other words the sensitivity of the contact probe 
could not be raised or lowered.  The level at which it was 
calibrated was so low that background noise prevented 

the instrument from hearing the valve 
operation. In today’s airborne ultra-
sound market there are basically three 
instruments at the top.  Since I am a 
“vendor-neutral” company I will not 
divulge those product names here. 
While the company had purchased one 
of the top instruments, the other two 
top rated instruments were also avail-
able that day (as training instruments).  
Both of the other instruments had ab-
solutely no problem hearing the valve 
operating as well as hearing the valve 
leaking past its seats during closure. 

Valve Inspection Procedure:
1.  Always observe local safety rules and regulations.
2.  Observe valve size, valve rating and part number for    
     proper use and installation.
3.  Complete a visual inspection of the valve before      
     proceeding to an operational check.  Check for:
 •  Bent or broken valve stems
 •  Build-up or chemical deposits that might 
      hamper valve operation
 •  Observe flow arrow for proper installation
4.  Always “stroke” the valve during the inspection 
     (fully open to fully closed).
5.  Observe the “visual indicator” for valve positioning 
     (when applicable).  
6.  Check the valve for ease of operation by feel and/or 
     by using an ultrasonic device to hear the movement 
     of the valve (sticking or binding valve stems can 
     typically be heard).
7.  Using the ultrasonic instrument, listen for leakage at 
     the weep hole or bleed port indicating a ruptured 
     diaphragm (when applicable).
8.  With the valve fully closed and using a “four point 
     check” A, B, C & D (A & B, two points upstream of 

Continuous valve 
inspections can save 
your company money 
by helping to eliminate 
emergency shut-downs.
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Non-Vendor or vendor-neutral training is just 
that….they sell no equipment and therefore 
are not bound to one particular instrument.  
They can train you no matter whose instru-
ment you are using.
Manufacturer’s train you in the use of their in-
strument. This can be misleading sometimes 
when explaining applications, especially if 
their instrument cannot perform certain ap-
plications or doesn’t have enough sensitivity 
to provide adequate inspections for your par-
ticular use.
Seek training through an on-site workshop. 
Hands-on training in your plant is highly rec-
ommended. Equipment orientation and using 
your equipment in your environment is always 
best. 
Level I or II Certification can be rewarding, 
especially if your plant or organization has in-
centives in place for those that become certi-
fied.
A source which has several different makes 
and models of ultrasound instruments is typi-
cally more objective than a source with only 
one make or model.
Airborne ultrasound is one of the most ver-
satile diagnostic tools for preventative and 
predictive maintenance you will ever own.  
However, the most expensive, the most sensi-
tive, the one with the most reputation means 
nothing, if you cannot pickup the instrument 

and operate it.

Jim Hall, President of Ultra-Sound Technolo-
gies was previously with Naval Aviation Engi-
neering Service Unit (NASEU).  Jim has over 
16 years experience training and selling 
airborne ultrasound instruments for predic-
tive maintenance applications.  Jim can be 
reached at 770-517-8747 or by e-mail at jim.
hall@ultra-soundtech.com.

Know the applications that are applicable to 
your instrument.
As with the valve mentioned earlier, not all 
instruments are the same. There are other 
applications such as electrical scanning for ra-
dio interference, corona, arcing and tracking. 
Some instruments have a wider field-of-view, 
others have a bigger parabolic dish, and still 

others may have wider frequency bandwidth. 
Know the calibration cycle of your instru-
ment.
Most instruments have a two-year cycle. How-
ever, if your instrument has been dropped or 
otherwise roughed-up, calibration is recom-
mended.
Seek training.
There are two kinds of training offered today. 
Training from a “non-vendor” and training 
from the manufacturer of an ultrasound in-
strument. 

     valve and C & D, two points downstream    
     of valve).  
Listen for liquid or gas leakage past the valve 
seats. Note: The pressure differential or del-
taP will be greater at point “C” than the other 
three points if valve is leaking.
Let’s look at some key points to keep in mind 
about your ultrasound equipment.
Know your instruments model and manufac-
turer.
When you find yourself in need of accessories, 
parts, calibration or you just need to talk to 
someone about the operation of an instru-
ment, you need to know whom to call.
Be familiar with the operations of your in-
strument.
Having spent 15 years in the field as a sales-
man, I would frequently find instruction 
manuals still in the original packaging with 
warranty cards and other information that 
would have benefited the end-user.  It takes 
just a few minutes to read most instruction 
manuals.
Know the limitations of your instrument 
(positives & negatives). 
Except for a handful of individuals, “sensitiv-
ity” of an instrument was never a concern of 
most of my customers.  Most believed, if the 
instrument cost $4000.00 “it must be pretty 
sensitive”. Most customers had no previous 
experience in airborne ultrasound and relied 
on the integrity of the salesman to provide 
them with the right answers if the application 
for which they were purchasing, the instru-
ment could not be used for.
There is no standard of sensitivity, nor, are 
these instruments built by following a world 
wide standard.

   •  Know your instrument’s               •  Know the applications that             
       model and manufacturer         are applicable to your 
             instrument.
   •  Be familiar with the operation     
       of your instrument      •  Know the calibration cycle
    
   •  Know the limitations of your      •  Seek training.  
       instrument (positives & negatives)
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The University of Medicine and Dentistry of New Jersey (UMDNJ) is the largest freestanding institution of higher 
education in the health professions in the United States. UMDNJ is comprised of seven schools on five campuses 
located on six different sites throughout New Jersey.
 “Maintenance is serious business at the University, as evidenced by a Physical Plant staff of more than 700 crafts-
man, technicians and engineers throughout the state,” according to Frank Watts, Director, Physical Plant, “We are 
always on the lookout for the latest technology to help give us an edge in providing the best possible service to our 
customers including the staff, patients, students and visitors to the university.” 
“Senior management insists that we operate from a ‘continuous improvement’ mode and has been very supportive of 
our efforts to remain state-of-the-art in maintenance management”, says Watts.

The Newark Campus has a 550-bed teaching hospital with a Type 1 Trauma Center, Cancer Center, Medical School, 
Dental School and Power Plant.  The critical nature of UMDNJ’s activities has put equipment reliability and cost ef-
fectiveness high on the list of priorities.  Over the past 15 years we have made routine use of predictive and reliabil-
ity technologies.  These included portable and continuous on-line vibration, motor current, infrared and air quality 
monitors.

While the technology was powerful, the supervisors and 
managers were drowning in data that did not clearly aid 
in their decision-making.  In many cases managers did 
not really understand the technology jargon and often 
had to employ specialists to make repair decisions.   
CMMS reports simply added to the data overload.  The 
technology was good but the connection to required 
maintenance action needed improvement.
In an attempt to improve the information flow, we im-
plemented a system to streamline the flow of facilities 
condition data and complex technical data into clear 
metrics that would be more useful in the decision mak-
ing process.  In short, we wanted to put in place a sys-
tem that would provide our decision makers with infor-
mation, not just data. 

The Total Facility Maintenance Approach 
The new system that we installed in Physical Plant is 
called Total Facility Maintenance (TFM) and like most 
good ideas it is simple in concept. TFM identifies all as-
sets (offices, restrooms, corridors, labs, patient rooms, 
equipment, machines, etc.) considered important 
enough to control in a maintenance program.  It then 
creates and utilizes tour/inspection/PdM procedures to 
gather and reduce the data on the condition of the facil-
ity to usable and easily understood metrics.  Our super-
visors can then correct the deficiencies identified by the 
TFM metrics and we can track and trend the facility’s 
condition. 
              

Building Maintenance Success Story
In April, 2004, we started a University Hospital-wide 
“Maintenance Services Improvement Initiative” to im-
prove the services that Physical Plant provided to the 

hospital on the Newark campus and to upgrade the 
look, cleanliness and functionality for our patients, staff 
and visitors.
The first step was to have our Condition Monitoring 
Unit conduct a hospital-wide TFM tour to establish a 
“Condition” baseline.  We also established a “Customer 
Service” baseline by surveying administrative and nurs-
ing staff selected by the hospital administration.
The baseline TFM results showed a 64% rating for “Con-
dition” and a 57% rating for “Customer Satisfaction” for 
the hospital.
After establishing the baseline metrics with the TFM 
program, a comprehensive cleaning and repair program 
was initiated based on the “Failed Steps” discovered 
during the tours and reported on the TFM “Exception 
Report”.
After the repair and cleaning deficiencies were ad-
dressed, another TFM tour was conducted (Cycle 1).   
The Cycle 1 tour resulted in a 90% “condition” rating 
and an 81% “Customer Satisfaction” showing 26% and 
24% improvements respectively.  This improvement ini-

Maintenance Gets Healthy
New Technology Is The Thermometer

By James Campoli
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tiative was successful because we were able to 
direct our resources to the previously identi-
fied deficiencies as well as quantify the before 
and after “Condition” and “Customer Satisfac-
tion” levels to our senior management.  We 
are no longer guessing at the effectiveness of 
our efforts, we have the hard facts (metrics) 
to prove it!

Informational metrics (not raw data) provides 
a quick overview of the facility operation and 
trends.  If more detail is needed, you can drill 
down from the “Enterprise” through “Cam-
pus”, “Building”, “Floor”, “Room” or “Ma-
chine”.  This approach allows negative trends, 
problems or ‘bravo’ results to be quickly spot-
ted and is an excellent way to benchmark the 
effectiveness of one facility to another. 
 

Machinery Success Story
The TFM program utilizes an interesting 
method of tracking the condition of equip-
ment and machinery.  It uses a new Multiple 
Discriminant Analysis (MDA) approach to ma-
chinery monitoring that focuses on optimiz-
ing machine bearing life.  It accomplishes this 
by providing three easily understood metric 
indicators.  These three indicators, tell us: 
1) how well we are controlling the dynamic 
forces that shorten bearing life, 2) the actual 
Bearing Condition, and 3) the Expected Life 
of the monitored bearing.  The benefit of this 
system was illustrated quite dramatically in 
a recent situation involving a centrifugal gas 
compressor, part of our Cogeneration equip-
ment located in the Power Plant that supplies 
utilities to the Newark campus, including the 
University Hospital.  The MDA numbers indi-
cated a 90 % probability of bearing failure. 
The Power Plant supervisors were reluctant to 
take the gas compressor out of service because 
of its critical contribution to the Cogeneration 
operation.  However, after we reviewed the 
MDA information with the Director of Utili-
ties, he ordered an immediate scheduled shut-
down and bearing replacement.  The bearing 
was in fact very near a catastrophic failure and 

was replaced at an estimated avoided cost 
saving of over $200,000 including a probable 
avoided service interruption to the Cogenera-
tion operation.  
The TFM system implemented at UMDNJ over 
the past several years has been a positive im-
provement in the way that we operate and 
maintain the facilities.  The program works 
well, was implemented with existing person-
nel with service support and required minimal 
training.  The system provides operation and 

The Multiple Discriminant Analysis 
(MDA) system is an innovative new 
technique for determining rolling el-
ement bearing condition.  It offers 
the maintenance mechanic a tool 
that focus’s attention on extending 
bearing life by providing three im-
portant metrics: Extended Bearing 
Life, Bearing Condition, Estimated 
Remaining Life. 
The system in use at the University 
of Medicine and Dentistry in New 
Jersey currently includes five six-
teen channel multiplexing systems 
operating on fixed and variable 
speed rigid and belt driven machines 
running from 900 to 7200 CPM.  The 
system accepts inputs from standard 
100mv/g constant current industrial 
accelerometers that were already 
installed on machinery.  The sensors 
are wired back to the wall mounted 
MDA monitor box.  The system se-
quences through the sixteen sensors 
and, derived from five key diagnostic 
discriminants, produces a 1-10 fac-
tor for each of the three major met-
rics.  Using these factors the system 
provides an estimated probability of 
failure within the next 90 days.  
These factors are uploaded via 

phone line into the overall Total Fa-
cility Maintenance program comput-
er and provide pass/fail PdM metrics 
on general facility machinery condi-
tion. 
On Action requests, TFM calculates 
cost of repair and avoided cost, then 
kicks off information to maintenance 
supervisor where action is required.   
The system also makes available raw 
acceleration signals and spectra for 
detailed analysis if required.  MDA 
converts raw data into usable, ac-
tionable information.

Multiple Discriminant Analysis

maintenance personnel with information on 
“Condition”, “Customer Satisfaction”, “Main-
tenance Costs”, “Work Completion Ratio”, 
“Machinery Condition” and much more.  Infor-
mation is provided in a hierarchal format from 
the “Enterprise” level down to the “Room” 
and “Machine” levels so that the information 
can be useful to senior management as well 
as managers, supervisors and mechanics.  We 
find that it allows us to track good situations 
and identify sub-par or degrading conditions 
quickly.  At UMDNJ it has paid off in real cost 
savings and improved management effective-
ness. 

James Campoli is the Group Manager at the 
UMDNJ Physical Plant, Newark, New Jersey.  
He oversees the operation, maintenance and 
environmental services of the UMDNJ Northern 
Campus with a total staff of 402.
Jim has 25 years experience in Operations, 
Facility Maintenance and Construction, 22  of 
which have been spent in the operation of 
Higher Education and Health Care Facilities.
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December 6-9, 2005
Tampa Convention Center

Tampa, Florida

A learning event designed exclusively for You -
the Lubrication Professional who wants to:

TM

Learn everything you need to know to build a world class machinery 
lubrication program for enhanced reliability 

Advance your professional standing by sitting for the Certified 
Lubrication Specialist (CLS) Exam by STLE

Discover exciting new ideas and learn helpful techniques to jump-
start your machinery lubrication program 

Meet over 100 leading solution and service providers and test drive 
new products in the LubricationWorld Expo 

Create your own learning agenda with 7 learning zone sessions, 
short courses, keynotes, case studies, breakout sessions and full day 
workshops 

Learn how Lubrication Professionals just like you are improving results

Network with your peers at the free receptions and hospitality night

Drive the NASCAR simulator

Win an Alienware Laptop Computer
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Session Chair:
LubricationWorld session chairman Ray Thibault, Certified 
Lubrication Specialist, is a leading authority on industrial 
lubrication and has taught best practices to thousands of 
students and leading companies from around the world.

TM

Mastering

MachineryLubrication
Excellencein

topicssession

Lubrication Best 
Practices for Managers

Lubrication Program 
Management Case 

Study

What’s New in 
Lubrication

Gearbox Lubrication 
Revolution

Contamination Control
Compressor 
Lubrication 

Fundamentals

Motor Bearing 
Lubrication

What’s New in Engine 
Oil

QSA Varnish Potential 
Case Study

Hydraulic 
Troubleshooting

Lean 
Maintenance Oil Analysis

Acoustic/Ultrasonic 
Lubrication

Establishing a Motor 
Maintenance Program

Procedure Based 
Maintenance Root Cause Analysis

Maintenance Task 
Generation Operational Excellence Outsourcing 

Maintenance
Developing Key 

Performance Indicators

Phases of PM Creating a Culture of 
Change

Reliability 
Scoreboard Getting Ready for RCM

Strategy for Improving 
a Basic Maintenance 

Program

The Business Side of 
Reliability

Lean 
Maintenance

Contractor 
Management

The Seven Pillars 
of Maintenance 

Excellence

Solution to the 
Economics of 
Preventative 
Maintenance

Using PdM Indicators 
to Define Maintenance 

Activities

The Managing System: 
How To Get Your 
Dreams To Work

ISO Certified Asset 
Management Process

Best Practices 
Maintenance 
Management

Sustainable Cost 
Reduction

NFPA 70E & Arc-Flash 
Hazards

LubricationWorld Attendees can also attend over 45 IMC-2005 presentations 
and short courses.  For more details, see 

         http://www.lubricationworld.com

lubrication
imcworld/

Our friends at 
Chevron have 
arranged a special 
Nascar driving 
experience at 
LubricationWorld
with the Havoline 
Nascar Simulator.

Drive the
Havoline 42 Car!

Select your favorite Nascar 
track and see what it’s really 
like to be behind the wheel!

www.lubricationworld.com
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learning lubricationworld

See http://www.lubricationworld.com for more details

To Register:   Log On to Website above 
                      Automated Fax: 309-423-7234 or 305-735-3746              
           Call Toll Free 800-575-1245 or 305-735-3746 (Outside the US)

agendazone 

7:30am - 9:00am   90-Minute Short Course - Contamination Control by Dr. Leonard Bensch, 
                                                  Pall Corp

9:00am - 10:00am  Refreshment Break in Expo Hall

10:00am - 10:45am  Learning Zone Session -  Case Study: Detecting Varnish Potential by Greg 
                                                 Livingstone and Brian Thompson, Analysts, Inc.

11:00am - 11:45am Learning Zone Session -   Lubrication Program Management Case Study by 
                                                 Eric Bevevino, Chevron

11:45am - 1:00pm Lunch in Expo Hall

1:00pm - 2:30pm 90-Minute Short Course - What’s New in Synthetic Lubricants by Dr. Timothy
                                                  Nadasdi, ExxonMobil

2:30pm - 3:30pm Refreshment Break in Expo Hall

3:30pm - 4:15pm  Keynote Speaker - John Mitchell

4:15pm - 5:00pm Town Hall Meeting       Panel - John Mitchell, Terry Wireman, Ricky Smith, Robert
                                                          Latino, Ray Thibault, Jack Nicholas, Jr. 
                                            Moderated by Terrence O’Hanlon

7:00pm - 10:00pm Hospitality Suites Marroitt Waterside 2nd Floor

7:30am - 9:00am    90-Minute Short Course - Lubrication Selection Strategies & Guide for      
                                                  Improving Enclosed Gearbox Reliability by Lawrence 
                                                  Ludwig, CLS, OMA, CMFS

9:00am - 10:00am  Refreshment Break in Expo Hall

10:00am - 10:45 am  Learning Zone Session - Engine Oil Trends and Drivers by Lawrence Ludwig, 
                                                CLS, OMA, CMFS

11:00am - 11:45am Learning Zone Session - Compressor Lubrication Fundamentals by Darrel 
                                                Beatty, Dow Chemical

11:45am - 1:00pm Lunch in Expo Hall

1:00pm - 2:30pm 90-Minute Short Course - Hydraulic Troubleshooting by Ricky Smith, CMRP

2:30pm - 3:00pm Refreshment Break in Expo Hall

3:00pm - 4:00pm Conference Wrap-Up and Alienware Giveaway

Wednesday, Dec 7th -  Short Courses & Learning Zone Sessions*

Thursday, Dec 8th -  Short Courses & Learning Zone Sessions*

Fri, Dec 9th, 9am-12pm

Learn about the testing process for 
elemental analysis, viscosity, acid numbers, 
particle counting and analytical ferrography.

Space is Limited!  If you are interested 
please PdMA toll free (800) 476-6463 or 
email info@pdma.com
 

Tour PdMA Corp’s 
Oil Analysis Lab  

Your LubricationWorld experience begins as soon 
as you register. The Maintenance Conference 
website will link some of the most experienced 
maintenance & reliability professionals in the 
world.  As soon as you register to attend any 
conference at MaintenanceConference.com, you 
will gain access to an active online community 
that includes presenters, workshop leaders, 
industry experts, solution providers and your 
industry peers.
This year round community includes:

  - E-mail discussion group - allowing you to ask   
    questions and gain knowledge before the 
    conference even begins
  - Audio Interviews with IMC-2005 &  
    LubricationWorld Presenters
  - Online surveys - to tailor expert sessions
    to your specific questions

* - subject to change

www.lubricationworld.com
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HotShot

We recently 
caught up 
with Art 
Stout of 
Electrophysics 
during a 
whirlwind product 
introduction
for HotShot, a new
Infrared Thermal
Imaging System.  
Infrared systems have become a mainstay of almost all industrial predictive 
maintenance programs as prices drop and system become easier to use.  
Here is what Art had to say:

The infrared market is heating up (no pun intended) with a number 
of low cost producers offering infrared cameras.  What makes Hot-
Shot different?
Great question.  After talking with numerous thermographers, we 
continued to hear the same story.   People wanted cameras that were 
easier to use and took less time to generate reports.

HotShot began as a market research project. We visited and inter-
viewed thermographers in the field and made detailed observations 
of their practices while not being influenced by how they used any 
particular brand of camera. We discovered that thermographers have 
to operate cameras in tight spaces or look at equipment at different 
heights and from difficult angles. Secondly we learned that thermog-
raphers spent a great deal of time taking field notes, either by writ-
ing notes in a small notebook or trying to use the voice recording 

feature in some camera models. The need to transpose written and 
voice recording into reports resulted in significant inefficiency dur-
ing report generation.

To solve the tight space and difficult inspection point problem Elec-
trophysics designed HotShot with a unique rotating infrared eyeball 
that makes it possible to image objects from floor level to over head 
while maintaining the optimal LCD display viewing angle and hand 
position on the camera. This, combined with a close up focus dis-
tance of 11 inches (2 inches with the wide angle lens), allows users 
to get into places other systems simply can’t.

Once we understood how much time users spent manually recording 
field information and transposing the data into PC based report gen-
eration software we came up with our infrared data logger concept. 

Spotlighting Editor’s picks of hot new products & services in the industry.
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HotShot’s design is basically a micro tablet 
PC and features very simply yet powerful 
data logger functionality that enables users 
to record data such as equipment type, a 
diagnosis, a repair recommendation and as-
sign a severity rating to an infrared incident. 
When generating reports most of the text 
fields are automatically populated with the 
data taken in the field basically automating 
report generation.  

What is the advantage of having a computer 
on board? While all infrared cameras have 
embedded computing capa-
bilities, the HotShot utilizes 
Windows CE, as it’s operat-
ing system. The first time you 
use HotShot and do simple 
things like saving images 
you’ll notice familiar Pocket 
PC screens, making file man-
agement within the camera 
very familiar. Secondly, we 
give the customer a powerful 
expansion path.  Because we 
use Windows CE we can eas-
ily add features and functions.  
We can also integrate a wide 
range of PDA accessories such 
as a visible light camera, Wi-
Fi, or other items.  

How long will it take before 
an average person can learn 
to capture an image with HotShot?
First let’s be clear - there is a distinct differ-
ence between knowing how to operate a 
thermographic camera and being a thermog-
rapher.  HotShot is one of the most intuitive 
and easy to use cameras available.  In about 
15 minutes you can be familiar enough with 
HotShot to operate it pretty well.  However, 
proper use of a camera requires formalized 
training.  Today, more than ever, issues like 
safety compliance require training.  A number 
of training programs are offered and most 
don’t even deal with camera operation. 

Does the system include software?
Yes our HotShot XL, LT and Pro models in-
clude ReportIR, our report generation and 
analysis software package.

Is software used for creating reports or for 
image management and post processing?
Both.  Electrophysics has some of the finest 

image processing software available, which 
we offer with our R&D cameras.  For Hot-
Shot, we also have a very user friendly and 
intuitive report writing package.  This pack-
age takes all of the data from the camera 
(including the “data-logging” information 
about target location, status, repair recom-
mendation, etc.) and populates the report 
automatically.  Fast, simple, easy.

Inspection of electrical systems has always 
been a primary application for infrared.  What 
are some of the other industrial maintenance 

applications you are seeing? 
Well, infrared cameras continue to be used 
for inspecting mechanical systems like ro-
tating equipment, steam systems, refrac-
tory condition of boilers and other furnaces, 
building systems like insulation and roofing 
systems and web process applications like 
paper machines. We are always amazed at 
the new ways customers use their cameras 
and much of this is industry specific. The 
process industry is always finding new appli-
cations since they are one of the largest con-
sumers of power and temperature is a critical 
parameter everywhere you look.

Will use of infrared continue to expand in 
the predictive maintenance area? 
Absolutely.  The applications for infrared are 
fairly well understood and perhaps within 
certain types of facilities new niche applica-
tions will be developed.  The big expansion 
is happening in the number of plants that 

are adopting infrared imaging as part of a 
machinery health management program.  As 
costs for cameras fall, the ROI (return on in-
vestment) continues to improve for a grow-
ing number of operators.  With the products 
being easier to use and costs coming down, 
the PM usage for thermography will certainly 
increase. 
 
Why are infrared cameras so much more ex-
pensive than standard digital cameras?
Two primary factors affect price. The sensor 
in your digital camera is produced in a stan-

dard integrated circuit foundry, 
or fab.  These devices are pro-
duced in the millions of units.  
By contrast infrared detectors 
are made in the low thousands 
and require non-standard sili-
con processing to build.  The 
finished image sensor must 
then be packaged in a vacuum 
enclosure. It’s basically a Catch 
22: the systems won’t get less 
expensive until the sensors get 
less expensive.  And the sen-
sors won’t get less expensive 
unless there are a lot of them 
built and sold. The second fac-
tor is the cost of the lens mate-
rial. The raw material costs for 
lens elements is nearly $2000 a 
pound. After cutting, polishing 
and mounting, infrared lenses 

become very expensive.

Can you share a HotShot success story?
A very large cement plant was retrofitting 
its electrical service and their contractor has 
run high voltage temporary cables to power 
equipment during the switch over. During 
a routine inspection an overheating cable 
extension connection was found to be over-
heating. Not only was the potential for the 
electrical service to be interrupted, the cable 
was lying on a walkway and represented a 
significant hazard to plant workers.
 
To learn more about HotShot, go to:
www.electrophysics.com 
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Patented NoWear® coated bearings from SKF can withstand 
severe operating conditions due to sudden load variations, 
high operating temperatures, poor lubrication, vibration, 
smearing, and/or contamination. 

Al Martin
SKF USA Inc.,
800-440-4SKF
skfusainfo@skf.com
www.skfusa.com

Patented SKF® compact linear ball bearings promote reliable and 
long service life in linear guidance systems and can serve ideally 
where available space for components may be minimal.  Their recir-
culating balls reduce friction and provide unlimited stroke to deliver 
optimized performance. 

Sean M. Feyrer
 SKF Linear Motion 

& Precision Technologies
800-541-3624  

 Fax: 610-861-3737
www.linearmotion.skf.com

A new SKF® Copperhead 
fault detection system 
provides a rugged and 
reliable solution for the 
mining, mineral processing, 
and cement industries with 
the capability to monitor 
low-speed machinery for 
abnormal conditions. 

Jon Chynoweth
Mikron Infrared, Inc.
888.506.3900
Fax:   906.487.6066
jon@mikroninfrared.com
www.irimaging.com

A first in infrared imaging technology 
for PdM applications, Mikron’s new 
M7800 and M7815 cameras intro-
duce a high-resolution 320x240 UFPA 
detector with a 60 Hz refresh rate in a 
package starting under $12,000. 

Keith E. Meyers,  SKF
215-513-4849
Fax: 215-513-4480
www.skf.com

MRC® hybrid ceramic ball bearings 
ideally serve in large variable-speed 
electric motor applications and of-
fer key performance benefits over 
standard steel ball bearings.  Hybrids 
can prevent electrical arcing, resist 
wear, run at higher speeds and lower 
operating temperatures, and promote 
extended service life.

Jay S. Carlson
MRC Bearing Services
716-661-2727
www.mrcbearingservices.com

New Digital LCD Viscosity Tester - Bat-
tery Operated with one button opera-
tion- Large Display of ½” High by 2 ½” 
Long.  Features:  Measuring range: 0.3 
to 4000dPa-s (30 to 400,000cP), Accu-
rate to 5% of reading, Handheld or with 
optional lab stand with base, sample 
temperature to 300EF (150EC)

John Kelly, Sales Director  915-852-3375
Kernco Instruments Co., Inc. Fax: 915-852-4084
 contact@kerncoinstr.com www.kerncoinstr.com

Kernco Instruments Co., Inc’s  “Digital Pocket Stro-
boscope” is designed for use in all industrial and 

laboratory applications.  It measures in 
a range of 30 to 12,000 RPM and it is 
a one-hand operation unit that will fit 
into a pocket or worn on a belt or in a 

holster.  It is the world’s smallest industri-
al stroboscope and it is battery operated.

John Kelly, Sales Director
915-852-3375 Fax: 915-852-4084
 contact@kerncoinstr.com
 www.kerncoinstr.com

The new VarioTHERMTM head“ is the 
first reasonably priced real-time ther-
mographic camera system for the 1.8 
– 5 μm spectral range for challeng-

ing applications in industrial and 
scientific research and develop-
ment.  The camera is easy to use 
and of robust industrial design.  

The standard FireWire interface 
means the camera can connect to 

any Windows-based computer for 
real-time data transmission.

Ingetraud-Ute Graupner 
+49 3641 65-3237 
Fax: +49 3641 65-3658 
ingetraud.graupner@jenoptik.com
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uptime solution provider community

Chevron
www.chevron-lubricants.com

Commtest
865-588-2946
www.commtest.com

Datastick
888-277-5153
408-871-3300
www.datastick.com

DMSI
800-923-3674
www.desmaint.com
info@desmaint.com

Dranetz
800-372-6832
www.dranetz-bmi.com

Electrophysics
973-882-0211
www.electrophysics.com

Reliability Magazine
888-575-1245 x 114
www.reliability-magazine.com 

Reliabilityweb.com
888-575-1245
www.reliabilityweb.com

SDT
800-667-5325 
905-349-2020 
www.sdtnorthamerica.com

Stockton Infrared
800-AIT-SCAN
www.aitscan.com

T-Solutions
888-924-9558
757-410-0233
www.tsoln-inc.com

Ultra-Sound Technologies 
770-517-8747
www.ultra-soundtech.com

Ivara
877-746-3787 
905-632-8000 (Intl)
www.ivara.com

Ludeca
305-591-8935
www.ludeca.com

Maxzor
843-762-3168
www.maxzor.com

Mikron
906-487-6060
www.mikroninfrared.com

PdMA
800-476-6463
813-621-6463
www.pdma.com

Polaris
317-808-3750
www.polarislabs.com
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THE PLANT RUNS 24/7. YOU DON’T.

Chevron Lubricants. So reliable, you don’t have to think twice about them.
For more information, visit www.chevron-lubricants.com
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CMYK

Cyan

5 25 50 75 90 100 5 25 50 75 90 100 5 25 50 75 90 100 5 25 50 75 90 100

Magenta Yellow Black R  G  B

FILE: RES: OP: DEV:PACIFIC DIGITAL IMAGE

4 1 5 . 2 7 4 . 7 2 3 4
www.pacdigi ta l .com

1 2 3
101589ynr02STD 13.2 kb Kodak XP4

www.chevron-lubricants.com


You'll have superhero powers using a Mikron

camera with SpyGlass lens and Viewports for

your electrical inspections. It's the only UL-

approved system for closed-door electrical

inspections that lets you measure the full 8-14

micron IR spectrum required for accurate temp-

erature measurement and best image quality.

Dock the SpyGlass lens with the Viewport.

Capture images through a 0.5" opening. It's

the only system to focus from 3" to infinity.

No need to back off for close objects and 

limit your field of view. No IR sight glass to

break or scratch.

Now, frequent inspections are fast, easy and

safe – no longer requiring an electrician,

bulky gloves and protective equipment or

safety barricading. And it’s affordable.

Give all your maintenance, safety and security

monitoring programs a better image with Mikron.

The Superhero
of IR Cameras

Mikron Infrared, Inc. • Thermal Imaging Division

1101 Elevation Street, Suite 3 • Hancock, Michigan 49930

Tel: 906-487-6060 • Fax: 906-487-6066

e-mail: jon@mikroninfrared.com • www.mikroninfrared.com

Sees through closed doors.
With super thermal
imaging powers. And 
it’s UL approved.

Mikron's patented and UL-approved Viewport™ and SpyGlass™ system can save millions of dollars in lost

production caused by unplanned power outages.

There’s a free one-day PPM seminar coming to your area soon!
Ca l l  1 -888-506-3900  o r  s ign  up  a t  www. i r imag ing.com
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www.mikroninfrared.com

