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Reliabilityweb.com® and Uptime® Magazine present

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

888.575.1245 | 239.333.2500 | www.reliabilityconference.com

Las Vegas
Conference

The

 

•	 Reliability Centered Maintenance
•	 Predictive Maintenance
•	 Work Execution Management
•	 Asset Condition Management
•	 Reliability Engineering for 

Maintenance
•	 Defect Elimination
•	 Lubrication
•	 Key Performance Indicators

•	 ISO55000 Asset Management
•	 Computerized Maintenance 

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

Topics Include
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Smart connected assets are going to change the way  
people view asset performance management 

LER
Leadership for Reliability

by Dan Miklovic

How  
Smart 

Connected 
Assets  

Uptime 
Elements

Will Impact Your

   The 30th International Maintenance Conference

Presenter



W hether you call it the Internet of Things (IoT) or the Indus-
trial Internet of Things (IIoT), the simple fact is everyone 
is talking about the technological shift taking place to-
day that is creating previously unimagined connectivity 
between myriad of devices. Many say IIoT isn’t actually 
new, as sensors have talked to controllers and other 

systems for decades and maintenance technicians have used tablets for at 
least 15 years. However, there is a different 
viewpoint, which this article explores.

It’s true that manufacturing has long 
had connected devices and it’s also true 
that there have been plant networks for 
just as long. Manufacturers and field ser-
vice organizations, in particular, were ear-
ly adopters of mobility solutions, though 
there are some fundamental differences 
today than in the past.

There is the simultaneous conver-
gence of the aspects of connectivity, em-
bedded computing, wireless technology, 
the Cloud, and big data and predictive an-
alytics that presents something completely 
new. If you consider IIoT as representative 
of the convergence of wireless, universal 
connectivity and embedded computing, 
then when you add in the Cloud and big 
data with analytics, you end up with smart connected operations and the 
plant level equipment that supports that environment. This is referred to as 
smart connected assets.

Smart connected assets are going to change the way people view asset 
performance management (APM). As smart connected assets become more 
prevalent, you will see a whole new range of business models emerge, from 
selling reliability focused predictive analytics services to business processes 
and from outsourcing of maintenance activities to ultimately selling capacity 
instead of capital. These views are echoed by a number of industry luminaries, 
including GE CEO Jeff Immelt and Harvard Business School’s Michael Porter.

Framing APM and 
Reliability With the  

Uptime Elements Model
The Uptime Elements 

model of Uptime magazine and 
Reliabilityweb.com is one of the 
more widely accepted models 
of how to frame the activities as-
sociated with APM and reliabil-
ity. If you want to understand 
where smart connected assets 
will impact your own opera-
tions, one assessment method 
is to use the Uptime Elements 
model and consider each activ-
ity and how smart connected 
assets play into that element.

At the center of the Uptime 
Elements model are asset con-
dition management (ACM) and 
work execution management 
(WEM). Let’s take a look at how 
smart connected assets will im-
pact each.

Asset Condition Management
Today, a large percentage of ACM activities are performed using off-line, 

batch type processes, such as oil analysis, thermography, ultrasound testing, 
vibration analysis and other non-destructive testing. Asset condition data col-
lection can be either online and in real time or, like other tools in ACM, off-line 
and batch oriented. As smart connected assets start to proliferate, many of the 

measurements taken today by operators or 
inspectors making rounds will be available 
in real time. Even when information is still 
collected by humans performing inspec-
tions, the capture of the data and its up-
loading into systems that make real-time 
use for predictive analytics will change the 
way the data is used.

When measurements are actually 
made instead of just moving on to the 
next device, a real-time predictive engine 
may return a request for further data col-
lection to better define the reliability risk. 
It may make a recommendation of how to 
change the operational profile to reduce 
the risk or even suggest some remedial 
maintenance action on the spot to reduce 
failure risk. This type of predictive capabil-
ity will depend extensively on real-time 

data collected via the IIoT, as well as big data and predictive analytics deliv-
ered either locally or via a cloud service based on equipment class, location 
and access to communications.

Work Execution Management
It may seem at first that smart connected assets will not have substantial 

impact on work execution management activities, but the opposite is actually 
true. Almost every element in the WEM area will see changes brought on by 
the growth of predictive analytics and greater mobility of the workers actually 
servicing the equipment.

© LNS Research
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Perhaps the greatest impact will be the advent of new maintenance ser-
vices by original equipment manufacturers (OEMs), ranging from predictive 
analytics that notify end users when to schedule and perform maintenance to 
full business process outsourcing of the servicing of process equipment. This 
will change the scheduling and reporting functions to those of coordination 
and contract management. In this scenario, parts management also changes 
from owner to service provider managed.

Even in a scenario where the OEM is not providing enhanced services, 
smart connected assets will definitely change many of the WEM functions. 
Using the richer data, preventive maintenance will be more precise, spares 
can be better managed with more accurate service forecasts and defect elim-

ination will be enhanced with greater details on performance-related issues. 
Operator driven reliability will also change as operators gain greater visibility 
into actual machine performance with data instead of just their observations.

Looking beyond these core elements are the process and leadership 
aspects of reliability engineering for maintenance and the leadership for re-
liability activities. Much of APM has been focused on the technology, but the 
convergence of people, processes and technology is the way to truly reap the 
benefits from APM, and the Uptime Elements model does an excellent job of 
capturing this. Taking a look at each area, you will see smart connected assets 
as having a substantial impact.

Reliability Engineering for Maintenance
In the REM arena, as with operator related reliability, smart connected as-

sets enable engineers to have much better information to make RCM related 
decisions, particularly root cause analysis. Failure mode, effects and criticality 
analysis (FMECA) also will be enhanced in an environment that has smart 
connected assets, as these assets can provide information related to their 
configuration and position in a given process train in real time, making fail-

ure mode and effects analysis (FMEA) and FMECA less of a human intensive, 
batch oriented process and more automation enabled. Even capital project 
management will change in a smart connected asset world as some OEMs 
opt to sell capacity instead of capital.

To draw an analogy to a different industry sector altogether, the manu-
facturing facility of the future may be more like the film industry today than 
the pre-World War II years of Hollywood. In that era, giant studios controlled 
every aspect of making a movie, whereas today, movies are made through 
loose and fluid associations of producers, directors and other specialists who 
all converge to accomplish a task and sell their services rather than being 
specific studio employees.

This model could well be the way factories of the future operate, where 
OEMs sell “holes” instead of drills and bits, adhesive applicator OEMs sell 

joints instead of machines, and so on. This will ultimately alter how 
we look at capital investment and, consequentially, change the 

whole project management paradigm.

Leadership for Reliability
One might expect the least impact from smart 

connected assets in the LER sector of the Uptime El-
ements. While this might appear on the surface to be 
the case, as with WEM, nothing could be further from 
the truth. Starting with operational excellence (OE), 
smart connected assets will drive whole new levels 
of performance and set new definitions of what ex-
cellence actually is. Indeed, with smart connected 
assets ultimately capable of autonomous operation, 
you can expect a major upheaval in how operational 
excellence is defined and measured.

With APM being one of the five basic pillars of 
overall operational excellence, delivering on OE will 
be essential for organizational operational excel-
lence. Essentially, every other area in the LER part of 
the Uptime Elements table will be directly impact-
ed by smart connected assets, with the exception 
of executive sponsorship. Ironically, this will still 

remain a purely cultural issue, but the nature of that 
support will need to shift from just endorsing APM as a 

strategy to fully endorsing the investment in technology 
that makes APM a cornerstone of operational excellence. It re-

quires a fundamental understanding that healthy assets are the foundation 
of a healthy business and that smart connected assets are the best path to 
achieving that reality.

Though there are some who contend that IIoT is merely an extension 
term to the connectivity that has existed in maintenance for more than a 
decade, others believe smart connected assets will have an impact unlike 
any to date in the APM space. An understanding of how this trend will affect 
your Uptime Elements will go a long way to helping you take advantage of 
what smart connected assets can offer.

Dan Miklovic� is Principal Analyst for LNS, with a 
primary focus being research and development in the 
Asset and Energy Management practices. Dan has 
over 40 years of experience in manufacturing IT, R&D, 
engineering and sales across several industries.  
www.lnsresearch.com

© LNS Research
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FAILURE ANALYSIS 
MADE SIMPLE: 

BEARINGS AND GEARS
Neville W. Sachs, P.E.

9 781941 872307

53999>
ISBN 978-1-941872-30-7

$39.99

Far too often we’ll see a group of people standing around a broken 
part speculating as to the cause. Then a “person of authority,” whether 
a manager, a senior mechanic or an engineer, comes along and, with-
out a careful inspection, sagely pronounces that the cause was “such 
and such.” The group agrees and then proceeds off on a witch hunt, 
frequently heading in the wrong direction.

This book is a guide to the basic failure analysis of bearings and gears 
that can be used by almost everyone involved with machinery main-
tenance.  It describes how the pieces function and the likely causes of 
failure. Outlined steps are provided to show how the physical sources 
of most, certainly over 80%, of all mechanical failures in the field can be 
solved with a careful inspection.  

Failure Analysis Made Simple: Bearings and Gears is encouraged to be 
used as a field handbook with the ultimate goal of making maintenance 
more effective.

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

“Straightforward, basic info with historical insight. Great job!”
DALE LECKIE, Assets Specialist, Water Treatment, Suncor Energy

“Thanks for the books, they are a great guide – nicely done.” 
MARK ROBERTSON, Reliability Specialist, Land O’ Lakes

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

“Read your book. I must say it was jam-packed with useful 
information. Very well done.”
BRIAN NAVLYT, Maintenance, Purina Animal Nutrition LLC

“Awesome job, well done.”
TIM FARMER, Feed Mill Supervisor, Tyson Foods, Inc.

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

9 781941 872345

52999>
ISBN 978-1-941872-34-5

$29.99
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ABOUT THE AUTHORS 
ROBERT C. EISENMANN, Sr., P.E. retired is currently the President of Wilpat, Inc. in Missouri City, Texas. 
He is affiliated with SULZER Rotating Equipment Services in La Porte, Texas with his primary responsibility as 
training personnel about machinery diagnostics. A graduate of the Illinois Institute of Technology, Robert is a 
member of the National Society of Professional Engineers and the American Society of Mechanical Engineers.

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

9 781941 872338

59999>
ISBN 978-1-941872-33-8

$189.99

MACHINERY MALFUNCTION
DIAGNOSIS AND CORRECTION

Vibration Analysis and Troubleshooting 
for the Process Industries

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

� 7-point problem solving methodology 
based on the authors’ extensive field 
experience

� 52 detailed field case histories — 
problem definition through corrective
action

� Extensive illustrations, sample 
calculations, and explicit physical 
explanations

� Common malfunctions as well as 
unique machinery problems

� Proven techniques for extending 
machinery life and minimizing 
downtime

� Addresses balancing, machinery 
alignment, bearing characteristics 
and more

S
pecific, practical guidance for every individual involved 
with solving process machinery problems. The single 
source reference for explanations of fundamental ma-

chinery behavior, static and dynamic measurements, plus 
data acquisition, processing and interpretation. A variety 
of lateral and torsional analytical procedures, and physical 
tests are presented and discussed.

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