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30,000 HRS

Meet the Air Compressor That Went
30,000 hours with the Same Qil

That’s right — in 30,000 hours of operation, no oil
change and no lubrication-related downtime. In fact,
the oil is nearly ageless, providing the same asset
protection today as the day it was added. That’s nearly
four times longer than the OEM-recommended interval
for this compressor.

How’d we do it? By Implementing these
two simple solutions:

i
N

@ Xamine™ Oil Analysis

@ Multilec® Industrial Oil

What about you?

Apply these solutions to your
equipment and start tracking

‘= — - =— - - ———=_the value to your organization
of extreme uptime, extended oil drains, reduced

LUBRIL'JTIHII maintenance labor, and reduction of costly unplanned
Eﬂajyggg_g’cﬂm part replacement. Truly heroic stuff.
LEADERS IN LUBRICANTS

e DR Read more about our air compressor success story at

www.lelubricants.com/air-compressor-lubricants.html

. and then contact us to get started. All of these solutions
"LElubricants.com » 800.53776%

0Bty pvere pece et 747610755 \ — and many more — are available on the LE website or
_ . through our local lubrication consultants.
T & o0
You www.LElubricants.com « 800-537-7683 '
Lusricaron
f = info@LE-inc.com - Fort Worth, TX - Wichita, KS [ \\ ENGINEERS' 4 }
t in LE operates under an ISO 9001 Certified Quality System. »
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W LIFE CYCLE

COURSE WHO SHOULD ATTEND

Maintenance ..», Maintenance Managers and Supervis

Management % \% as well as Supervisors from []pera
Skills - '

Maintenance w.%, Planner/Schedulers,

P|an"|"g a"d $ ;é Supervisors, Maintend
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Materials &
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Planning for
Shutdowns,
Turnarounds
and Outages
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Maintenance &
Strategy i

Executives and Senior Leade
Supervisors; Project Teams;
Groups; Employees

Prosci® Change
Management
Programs

Reliability &2, Reliability Engineers, Maintenance
Engineering ¥ ﬂ[ﬂé Managers, Reliability Technicians,

Excellence Plant Managers and Reliability Personnel
Reliability General Managers, Plant Managers,
Excellence Design Managers, Operations Managers

for Managers and Maintenance Managers

! ‘;,L Project Engineers, Reliability Engineers,
—[ *E Maintenance Managers, Operations Managers,
and Engineering Technicians.

Risk-Based o
Asset %
Management

%(

<2, - Anyone responsible for problem solving and

Root Cause o
Analysis % U /€ process improvement
ol

Experienced maintenance and reliability
professionals who want to attain the CMRP
designation.

SMRP BOK
Guided Study

CHANGING BEHAVIOR TO PRODUCE RESULTS®

REGISTER NOW: 800-556-9589 | education@LCE.com | www.LCE.com

YOU WILL LEARN HOW TO

d-class malntnance department using planning and
est prag p drive work execution, improve
jncrease output and reduce waste.

practices. Calculate
e work. Handle common

age inventory to
frchasing. Implement

nagement. Depluy change

Learn how to build and sustain a Reliability Engineering program,
investigate reliability tools and problem-solving methods and ways to
optimize your reliability program.

Build a business case for Reliability Excellence, learn how leadership
and culture impact a change initiative and build a plan to strengthen
and stabilize the change for reliability. CMRP exam following Session
Four.

Learn to create a strategy for implementing a successful asset
management program. Discover how to reduce risk and achieve the
greatest asset utilization at the lowest total cost of ownership.

Establish a culture of continuous improvement and create a proactive
environment. Manage and be able to effectively use eight RCA tools to
eliminate latent roots and stop recurring failures.

Review SMRP’s Five Pillars of Knowledge. The guided study is an
intensive review of each pillar's components designed for organizations
looking to further develop their team through CMRP certification.

DATES & LOCATION

Apr 25-26, 2017 (CHS)
Sept 26-28, 2017(CU)

May 8-12, 2017 (CU)
Jun 19-23, 2017 (CHS)
Sep 11-15, 2017 (CHS)

Apr 11-13, 2017 (CU)
Oct 24-26, 2017 (CHS)

Aug 22-24, 2017 (CHS)

Apr 4-6, 2017 (CHS)
May 16-18, 2017 (OSU)
Sep 19-21, 2017 (KU)
Nov 14-16, 2017 (CU)

Contact us to schedule a
private onsite class.

Apr 18-20, 2017 (KU)
Jun 20-22, 2017 (CU)
Oct 17-19, 2017 (OSU)

SESSION 1 DATES:
Aug 15-17, 2017 (PR)
Aug 29-31, 2017 (CHS)

Jun 13-15, 2017 (KU)
Sep 12-14, 2017 (CHS)

Jun 13-15, 2017 (CHS)
Aug 15-17, 2017 (CU)
Oct 31-Nov 2, 2017 (KU)

Sep 19-21, 2017 (CHS)

GET CERTIFIED!

THE OHIO STATE UNIVERSITY

¥ COLLEGE OF ENGINEERING

MMC

LCESN S

\‘CE M44,
S =
= 2 : g :
: I 8 crEmson
a ‘f CENTER FOR CORPORATE LEARNING
e‘*"fmch“

www.LCE.com

KU KANSAS

REGISTER NOW!

DAYS/CEUs

3 consecutive days
2.1 CEUs

5 consecutive days
3.2 CEUs

3 consecutive days
2.1 CEUs

3 consecutive days
2.1 CEUs

3 consecutive days
2.1 CEUs

Sponsor: Ya-day
Coaching: 1-day
Orientation: 1-day
Certification: 3-day

3 consecutive days
2.1 CEUs

12 days total
(4, 3-day sessions)
8.4 CEUs

3 consecutive days
2.1 CEUs

3 consecutive days
2.1 CEUs

4 consecutive days
Exam on day 4

*LOCATION CODES: (CHS) = Charleston, SC | (CU) = Clemson University in Greenville, SC | (KU) = The University of Kansas | (OSU) = The Ohio State University

cosT
$1,495

$2,495

$1,495

$1,495

$1,495

Contact us
for pricing

$1,495

$5,995

$1,495

$1,495

Contact us
for pricing
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Editorial

Reliability and Maintenance

NEED TO BREAK UP

Most of you know that | work in inquiries,
and two of them are:

What is reliability?
Where does reliability come from?

Pondering them recently, | realized that | may be guilty of creating some
of the confusion | often encounter as | travel and meet asset managers
and reliability leaders.

| have been using the terms maintenance AND reliability in the same sen-
tence. Many years ago, | dropped the use of “AND” to state it simply as
maintenance reliability, as if they were one word. And unfortunately, it
caughton.

My original intention was to use the term as an indicator of how reliable
your maintenance was. But...l have had a major transformation, and now
| am firmly in the camp that RELIABILITY should probably get a divorce
from MAINTENANCE.

It is as if they both (Mr. Reliability and Ms. Maintenance) attended the
company Christmas party, got drunk, ended up with each other and then
stayed together and never parted. Now they are stuck with each other,
and it is bringing each of them down.

Granted, the effects of unreliability almost always ends up with the main-
tenance department, so it is understandable that laypeople would think
that must be where reliability comes from.

Reliability is a lot of things, and one of them is NOT maintenance. Main-
tenance is the upkeep of property or equipment. Reliability may require
maintenance; however, they are two different things.

Why not Operations and Reliability?
Why not Engineering and Reliability?
Why not Purchasing and Reliability?

Why not Human Resources and Reliability?

Why not Management and Reliability?

These all sound like better relationships to me. Besides that, each of these
stakeholders can enable reliability or disable reliability in ways that are
beyond the influence of maintenance.

Reliability is confusing enough on its own. It gets even more confusing
when you fail to create a distinction between maintenance and reliability
or combine the topics as if they are one.

Reliability is NOT a maintenance initiative any more than safety is.

You cannot maintain your way to reliability, nor can you maintain your
way to safety.

Safety is, first and foremost, a culture and set of behaviors by everyone in
the organization. People are taught to “think safety,” and then manage-
ment demands strong adherence to the organization’s safety framework.

Reliability is, first and foremost, a culture and set of behaviors by every-
one in the organization. We use Uptime® Elements™ Reliability Framework
and Asset Management System™ to teach cross-functional stakeholders
to “speak reliability” in the sense of a language and to “think reliability” in
terms of behaviors. Most of the successful organizations we work with have
a strong executive sponsor who models reliability. The executive sponsor
encourages and empowers the frontline workforce to create a culture of
reliability and leadership that also improves safety and sustainability.

To support a more sustainable effort, the revised Uptime® Elements™ Re-
liability Framework (see page 18) now includes the Asset Management
knowledge domain to align the technical activities to the business pro-
cesses via policy, strategy and plan that meets the intention of ISO55001:
2014 Asset Management — Management Systems — Requirements.

Please enjoy another issue of Uptime® Magazine. Use what you discover in
these pages as a change agent - then share your story with us in a future
issue or at one of our conferences. | want to hear how you are making a
dent in the universe.

Warm regards,

40%

Terrence O’Hanlon, CMRP
About.me/reliability

CEO and Publisher
Reliabilityweb.com®
Uptime® Magazine
http://reliability.rocks
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RAIL RELIABILITY AND
ASSET MANAGEMENT ROUNDTABLE

Reliabilityweb.com hosted the Rail Reliability and Asset Manage-
ment Roundtable on March 14-15%" in New York City, New York.

During the meeting, a few topics were shown to be urgent:

1. The new transit asset management requirements create the
need for compliance but also the opportunity for improved
levels of service at lower costs.

2. Smart connected transit assets and the loT are creating new
possibilities for transit.

3. Asset information configuration matters.

4. There is an urgent need to create a culture of reliability and
leadership.

4 N

In attendance were representatives from:

Amtrak - Argo - Bay Area Rapid Transit - Bentley Systems
Crossrail Ltd (UK) « CSX Transportation « Interloc « LIRR
Metro Trains Melbourne « Metrolink « MetroNorth « MTA - Network Rail
New Jersey Transit « NY Subway « Parsons Brinckerhoff/WSP
Port Authority of New York and New Jersey
K Siemens Mobility « WMATA /

To support this continued conversation, interested parties are
encouraged to attend the Transit Asset Management and Reli-
ability Forum taking place at IMC-2017 on December 11th-15th,
2017. For more information, visit: www.imc-2017.com.

6 uptime april/may 17

ISO/TC251 Asset Management - Management
System Meeting Held in Brisbane, Australia

Reliabilityweb.com® is committed to discover-
ing and delivering approaches to advance
asset management and reliability.
CEO, Terrence O’Hanlon, has been
involved with the development of the
ISO55000 series of Asset Management
- Management Systems standards
since the creation of the ISO Technical
Committee 251. Mr. O’Hanlon participated in the ISO/
TC251 meeting hosted in Brisbane, Australia on March @
27%-31% as a delegate for Working Group 6 that created a
revised version of ISO55002.

Maura Abad, Global Relationship Leader at Reliabilityweb.com,
is the Chairperson for Servicio Ecuatoriano de Normalizaion (INEN)
Technical Advisory Group and the Head of Delegation to ISO/TC251
for Ecuador. Additionally, Ms. Abad is working on creating the Span-
ish translation for the ISO55000 series of standards.

@ [a Red

CONFIABILIDAD

Reliabilityweb.com held training and networking events for asset
managers and reliability leaders in Monterrey, Mexico and Lima, Peru
in the past 60 days.

“The appetite for advancing reliability and asset management in
Latin America is at an all-time high,” states Reliabilityweb.com CEO,
Terrence O'Hanlon.“These reliability leaders understand that they
are working on a world stage and competing with world-class orga-
nizations from around the world, and they are facing the challenges
head-on’

More events are planned for Mexico, Chile and Puerto Rico in
2017. For more information, visit: http://reliability.international

Accenture Opens New Innovation Center

Uptime Magazine was thrilled to be a part of the grand opening of Accenture’s Innova-
tion Center located in Houston, Texas on February 22", 2017. The first of ten new hubs
in the United States, the innovation center is designed to assist clients through the use
of technology, including artificial intelligence, drones and virtual reality, to drive busi-
ness decisions and high performance. When clients have an idea or a concept they want
to explore, they spend time in the liquid studio, where they have the ability to try the
various technologies and turn a concept into a prototype. This is a place for businesses
to discover solutions that are specific to their needs.

For more information, visit: www.accenture.com
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ACROSS DOWN

A ranking of assets according to potential operational impact 2. The state of meeting requirements, which may be prescribed

4. The fitness of an asset to perform its intended function effectively specifications, contract terms, metrics, regulations, o standards

and efficiently without being degraded while protecting health, 3. The period from an asset’s conception to its end of life (three words)
safety and the environment (two words) 5. A quality or feature regarded as a characteristic or inherent part of
Fulfillment of a requirement someone or something

8. An organizational process to maximize value from an asset during 6. A person or group of people who have the total responsibility
its life (two words) for the operation and maintenance of asset(s), including capital

10. An asset with the potential to significantly impact the achievement improvements {two words)

of the organization’s objectives (two words) 7. One who facilitates a paradigm change in the understanding and

11. Assets within the scope of the asset management system practice of a specific discipline or cause

(two words) 9. Asystematic, independent and documented process for obtaining
evidence and evaluating it objectively to determine the extent to

) . which a criteria is fulfilled
Answers for this month’s crossword puzzle ) ) )
10. A common set of values, beliefs, attitudes, perceptions and

accepted behaviors shared by individuals within an organization

will be published in the June/July issue.
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MEASUREMENT 1.0

n the current environment of ever-increasing demands to deliver exceptional results with limited resources, leaders are placing greater
emphasis on performance measurement. Performance measurement is defined as the process of analyzing information to determine
the progress toward a desired outcome for a given organization.

You have the incredible fortune of experiencing firsthand a transformational crossroads in this field; it's a front row seat to the

fascinating evolution of performance measurement.

In 2016, Gartner, a U.S. information technology research and advisory firm, recognized this evolutionary shift in performance
measurement by separating its archetypal business intelligence (Bl) market segment into two distinct categories: traditional Bl platforms
and modern Bl platforms.
According to Gartner, “The Bl platform category is undergoing the biggest transformation it has ever seen as spending has come to a
screeching halt in traditional Bl platform investments.”
Those organizations with the capacity to embrace the newest generation of performance measurement can leverage the principles
as a catalyst to accelerate their performance beyond their competition. Sadly, organizations that haven't recognized the shift will be
left behind.
Interestingly, this isn't the first major shift modern performance measurement has experienced.

To explore the origin of modern performance measurement, one

One major flaw in

Organizational dogma - the
unwillingness of an organization

Measurement 1.0 was
what scholars refer to as
the strategy to execu-

must travel back to the early 20th century. This early type of analysis
was characterized by accounting-centric measures, mostly because

that was the only meaningful data available at the time. These mea- to Change course, even when

ORIGINS -

sures were generally considered a supplement to financial and ac-
counting results, and showed high-level financial trends to give users
a general idea of the success and trajectory of historical organizational
performance.

Unfortunately, the underlying data became available only after
the books were closed at the end of the accounting period. This meant
the measures provided limited value since they were, by and large,
lagging indicators for which organizations had little direct control.

Let’s call this phase of results evaluation Measurement 1.0.The age
of Measurement 1.0 continued for several decades, with only minor
advancements. Meaningful data from which performance information
was derived was generally found in onerous account ledgers.

In the 1920s, DuPont made an incremental advancement when it
began measuring return on equity (ROE), broken down into three pri-
mary subcomponents that ultimately became known as The DuPont
Analysis (or The DuPont Identity).

In the late 1930s, Saint-Gobain, a French glass, insulation and
building materials manufacturer, began supplementing its balance
sheets and income statements with narrative-based statistics, which
accompanied financial data to provide additional context for those in-
terpreting the results. The goal was to standardize the measurements
across the diverse enterprise and then distribute the measurement
results to provide new insights into performance that had never been
visible before.

In the mid-20th century, General Electric initiated a series of per-
formance measurements that included results outside of the existing
realm of the general ledger. Much of the results were largely subjec-
tive, but it was an important step that communicated to the market
that success is not measured solely by short-term, financial values.

Finally, in the 1970s, General Motors began measuring non-finan-
cial performance measures tied to production and operations.

10 uptime april/may 17

tion gap. The strategy to
execution gap is the phi-
losophy that, while com-
panies spend countless
resources on developing
sophisticated organization-
al strategies, those strategies
are meaningless without clearly
aligned processes to properly exe-
cute the strategy.

Measurement 1.0 seems so far behind us, yet a 2011 study from
Forbes magazine found that while “82 percent of Fortune 500 CEOs feel
their organization did an effective job of strategic planning, only 14
percent of the same CEOs indicated their organization did an effective
job of implementing the strategy.”

As organizations began branching away from accounting mea-
sures, evidence-based decisions were still rare. Instead, “gut feeling”
continued to drive organizational direction. Organizational dogma
— the unwillingness of an organization to change course, even when
presented with empirical evidence to the contrary — is the enemy of
continuous improvement. Geocentrism seems naive in retrospect, but
prior to the 16th century, nearly the entire human race believed the
sun revolved around the earth. This belief existed despite heliocentric
models being introduced by Aristarchus of Samos over 1,800 years
prior to the Copernican Revolution.

Even in modern times, Jeffrey Pfeffer and Robert Sutton, authors
of Hard Facts, Dangerous Half-Truths and Total Nonsense, point out that
key business decisions “are frequently based on hope or fear, what
others seem to be doing, what senior leaders have done and believe
has worked in the past and their dearly held ideologies — in short, on
lots of things other than the facts!”

presented with empirical
evidence to the contrary -
is the enemy of continuous
improvement.




SECOND GENERATION -

The second generation of performance measurement, Measure-
ment 2.0, is characterized by a major influx of data.

Businesses found themselves asking the question: What can we do
with all this data? Internal IT departments held the belief that tradition-
al Bl tools were the panacea that would solve the data-rich, informa-
tion-poor dilemma.

Measurement 2.0 was data and technology driven, and implementa-
tions were almost exclusively owned by IT departments. Unfortunately,
IT departments typically lack the intimate knowledge of the business to
deliver what is truly needed to drive informed business decisions.

b

Requirements analysis was also run by IT departments, which gen-
erally took months to complete and years to begin delivering value. This
paradigm created a rigid environment unable to pivot with the changing
demands of the business; by the time IT delivered its answers, the ques-
tions had often changed.

Some enterprising companies addressed the inherent development
delays by marketing key performance indicators (KPI) catalogs with the
promise of delivering thousands of off-the-shelf measurements to their
customers. Sadly, these solutions falsely assumed the performance mea-
surement needs of all organizations were homogenous.

No two organizations are alike; they all have varied strategies and
face unique challenges. Moreover, the data collected in support of the
key business processes are never the same. For these reasons, leaders
quickly abandoned the one-size-fits-all solutions.

Since Measurement 2.0 focused on data and technology, this gener-
ation also experienced the proliferation of bloated Bl support organiza-
tions just to maintain the cumbersome tools. Further, the Bl tools placed
the burden of pulling information from Bl systems on the business users.
Business users lacked the technical understanding to interact with the
complex systems, thus placing further reliance on the already overbur-
dened IT support groups. This environment ultimately prevented busi-
nesses from fully embracing Bl tools as had been expected.

A lack of consistent, credible, trustworthy data also played a large
role in poor Bl adoption rates. Specifically, business groups placed blame
on IT for not delivering usable information, while IT argued the business
wasn't collecting consistent, usable data.

Finally, leadership recognized that the data delivered through BI
initiatives frequently fostered the wrong behaviors. Measurement 2.0
users were often more focused on “chasing their numbers” rather than
addressing improvements in the underlying processes. As with Measure-
ment 1.0, this is a definite side effect of the strategy to execution gap.

Sports Authority was a great example of a Measurement 2.0 orga-
nization. With more than 450 stores throughout the country and a so-
phisticated business intelligence investment, Sports Authority collected
nearly 114 million customer records and 25 million e-mail addresses.
Unfortunately, it was unable to leverage that information to help in exe-
cuting its strategy and avoid complete liquidation of its stores. The data
collected contained enormous potential, so much so that Dick’s Sporting
Goods recently purchased the data, along with other intellectual prop-
erty, for $15 million.
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operational
excellence

Measurement 3.0 is the current generation of performance mea-
surement. It's characterized by a transformative focus on objective-driv-
en performance management.

Objective-driven performance management is the foundation for
operational excellence. It's a process-centric approach that aligns the ex-
ecution of key processes to strategic goals by measuring and improving
what matters most to an organization.

In her latest publication, Prove It!, Stacey Barr points out that: “Per-
formance measures are supposed to be the evidence that convinces us
we've achieved, or at least are making progress in the right direction,
toward our goals. But most of what is measured in organizations doesn't
do this. We measure the easy stuff, where data is readily available. We
measure the traditional stuff, what we've always measured. We
measure the obvious stuff, the resources we use, the effort
we put in, and the widgets we produce. We measure
the popular stuff, the measures that everyone in
our industry seems to be measuring!” .

Measurement 3.0 keeps ownership and the
configuration of performance measurement
in the hands of the business, those with the
most intimate understanding of the strate-
gies and processes being measured. Such a
decentralized, self-service paradigm is inte-
gral to meeting the ever-changing demands
of the business by removing the restrictions
and bottlenecks historically imposed by inter-
nal IT departments. Agility and flexibility are in-
nate tenets in Measurement 3.0.

Objective-driven performance management
also incorporates unambiguous performance goals so
everyone maintains a consistent definition of good perfor-
mance and unacceptable performance. Predefined response plans
are typically associated with performance goals. The philosophy states
that if you know all the variables that go into the measurement and you
know how each variable can affect the direction of the measurement,
then you should also have a reasonable idea of the steps you should
take to get back on track if performance results are outside the accept-
able tolerances. Response plans clarify accountability and establish a
direct action framework when performance targets are missed.

Measurement 3.0 also includes the capability to visualize the cor-
ollary effect of business initiatives. This equips business leaders with a
rational basis for selecting which improvements provide the greatest
value to the organization. It also validates whether the outcomes of
a particular initiative match the expectations as defined prior to their
implementation.

Southern Power Company, the wholesale energy subsidiary of pe-
rennial Fortune 200 luminary Southern Company, is an industry leader
in Measurement 3.0. Southern Power understands that while it operates
with an admirably high degree of efficiency, there is always opportunity
for improvement. One example is the active approach the company
takes to empirically measure the effect of strategic initiatives on corol-
lary performance results.

Timing risk is the potential negative consequence associated with
making decisions later than would be ideal, often as a result of aggre-
gation and publication delays in traditional business intelligence tech-

EVOLUTION -
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niques. Measurement 3.0 reduces timing risk by delivering information
with which to make better decisions to the right people at the right
time. Rather than relying on users to navigate a series of static dash-
boards, users are provided exception-based notifications when perfor-
mance falls outside of acceptable levels. Information is pushed directly
to users, allowing them to focus on the most important aspects of their
job rather than navigating Bl reports.

Another major shift of Measurement 3.0 is the injection of trust in
the results through the concept of data confidence. Data confidence,
which measures the adherence to a defined process, should not be con-
fused with data quality. Data quality defines the volume of records that
can be evaluated for a given measure (i.e.,, the number of records that

contain the minimum data elements necessary to derive a mea-
sure). Conversely, data confidence measures the volume
of records that can demonstrate the process was con-
sistently and accurately followed.
While data quality risk is controlled through
data governance techniques, data confidence
risk is managed through process controls.
Data confidence reinforces the idea that if
processes are not consistently followed,
users will view any resultant performance
measurements with a high degree of skep-
ticism and are less likely to fully commit to
decisions based on the results. In his seminal
publication, Transforming Performance Mea-
surement, Dean Spitzer argues, “Trust is an es-
sential ingredient of effective measurement. ...
If people don't trust the measurement system, they
are likely to view it as an enemy.”

Finally, Measurement 3.0 is characterized by the es-
chewal of the one-size-fits-all mentality. Leaders have realized
that what works for one organization will not necessarily work for them.
Measures must be tightly aligned to the organizational objectives and

to the structured processes that support those objectives.

Throughout each discrete process, key data elements are being
captured. All of these elements contribute to the individuality of the
measurement. Any attempt to wedge the data into a rigid model dilutes
the applicability of the results.

The inherent flaw in the reliance of a one-size-fits-all structure can
be demonstrated through the story behind the “myth of average!” Gil-
bert Daniels was a first lieutenant in the United States Air Force and
a recent Harvard graduate. Daniels was stationed at Wright-Patterson
Air Force Base in Dayton, Ohio, in the 1950s when he began studying
cockpit designs.

During this period, an alarmingly high number of accidents led
to an investigation that determined the root cause was poorly fitting
cockpits. Military aircraft were designed to fit an “average pilot," as de-
termined from measurements taken on hundreds of pilots back in 1926.
Leaders initially assumed the average size of pilots had changed. Daniels
had a different hypothesis.

Daniels took measurements across 60 dimensions for more than
3,300 pilots. He then chose the 10 dimensions he thought were most
crucial to proper cockpit fit and defined the average for each of the
10 dimensions as +/- 15 percent of the 50th percentile ranking. Finally,



Figure 1: Performance measurement across the generations
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Daniels determined how many of the 3,300 pilots fell into the “average”range
on all 10 crucial size dimensions.

Surprisingly to almost everyone (other than Daniels), not a single pilotin
the study fell into the average range on all 10 dimensions. ZERO! Daniels was
able to demonstrate that there is no such thing as “average.”

As a result of his findings, the United States Air Force began forcing
manufacturers to provide adjustable cockpits across a variety of dimensions.
More importantly, Daniels proved a one-size-fits-all cockpit design injected
a myriad of unnecessary risks.

Flexibility of design allowed pilots to perform at their full potential. Like-
wise, Measurement 3.0 champions expect flexibility of design in performance
management systems to enable businesses to perform at their full potential.
Measurements designed for typical organizations will never enable the
attainment of extraordinary results.

CONCLUSION

Measurement 3.0 relies on the deliberate alignment of objectives with a struc-
tured methodology of performance measurement. In business, nothing of
consequence gets accomplished accidentally.

While Measurement 2.0 was focused on data and technology, Measurement 3.0
is focused on value and engagement. The objective is not as much about pre-
dicting the future as it is about illuminating the current trends and identifying
opportunities to change course or capitalize on exceptional performance.

In viewing the performance measurement framework in your organization,
ask yourself these questions:

- Do you experience people in your organization more focused on
“chasing their numbers” than improving their underlying business
processes?

« Do you measure performance in some areas of your organization sim-
ply because you have the necessary data?

+Are you making decisions in your organization based on information
some may view as untrustworthy?

If you answered YES to any of these questions, it likely your performance
management philosophy is stuck in dogmatic concepts of the last century.
It’s time to evolve. It's time for Measurement 3.0.
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MANAGEMENT:

OR

Asset management is the science of making the right
decisions and optimizing the delivery of value.

Introducing Asset Management

Is asset management (AM) a new buzzword or a “flavor of the month”
management initiative? AM is becoming a frequently used term in the indus-
try around the world. It is a term being used more frequently by engineers,
designers, facility planners and regulators, as well.

Unfortunately, the term is developing the initial symptoms of becoming
a buzzword. This tendency is dangerous in several respects. First, asset owners
and managers may view it as something new and, therefore, a potentially
costly additional task they may be required to perform. Secondly, and perhaps
more importantly, the concept loses cogency and impact as a buzzword. It
becomes just another annoying fad that will hopefully go away. Neither could
be further from the truth. AM is neither something new nor, hopefully, a tem-
porary fad. It's a reality, a real value adder if done right. Asset management is
the science of making the right decisions and optimizing the delivery of value.

Also, it has been noted that the majority of companies who used to be
in the equipment maintenance and reliability field now have become asset
management companies or have added AM in their name. If you search asset
management, you get over 101,000,000 hits, with 90 percent of those sites
related to financial companies or finance related service providers.

So, what's asset management? Why are so many ignorant about AM and,
at the same time, why are some vigorously trying to join the AM bandwagon?
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This article will help you understand asset and asset management and how
it can be a value adder.

AM is not something new and there are tangible benefits to be realized,
both short- and long-term, by the adoption of a coordinated AM strategy.

Asset, as defined in the online BusinessDictionary, is something valu-
able that an entity owns, benefits from, or has use of, in generating income.
It could be physical, such as cash, machinery, inventory, land and buildings.
The Uptime® Elements™ Dictionary for Reliability Leaders and Asset Managers de-

Figure 1: Performance versus value based
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Figure 2: 10 rights Modify

of asset management

fines an asset as “an item
with a potential value that
an organization owns and has
a use for to create value and has
the responsibility to take care of it.
The value could be tangible or intan-
gible, financial or non-financial”’ The asset
management standard I1SO55000 established
by the International Organization for Standardization
(ISO) defines an asset as “a thing, item, or entity that has po-

tential or actual value to an organization.”

The Institute of Asset Management (IAM) states that asset management
involves the balancing of costs, opportunities and risks against the desired
performance of assets to achieve the organizational objectives. This balanc-
ing might need to be considered over different time frames. AM enables the
application of analytical approaches toward managing an asset over the dif-
ferent stages of its lifecycle. Acommon objective is to minimize the whole life
cost of assets, but there may be other critical factors, such as risk or business
continuity, to be considered in this decision-making.

Maintain

Performance vs. Value-Based Strategy

In the past, the maintenance strategy has been to manage equipment
(assets). You perform preventive maintenance (PM) on assets to reduce fail-
ures or get them repaired quickly when they break. Also, you try to use condi-
tion-based maintenance (CBM) wherever it's feasible. The goal in this strategy
is to ensure that equipment keeps performing. Some call this a“performance”
based strategy. You keep fixing equipment at whatever it costs to ensure it
keeps producing products or provides services. In reality, this is challenging
and may be expensive.

If your maintenance reliability tribe gets involved early in the machine
(asset) development, meaning the asset acquisition phase, they could provide

Operate

valuable input in
writing specifications
and support design to
ensure assets are designed
from a reliability, availability,
maintainability, safety and sus-
tainability (RAMS?) perspective. They
could also get involved in the asset build,
installation and commissioning phases. Opera-
tors and maintainers need to be engaged and appropri-
ately trained before assets become operational. They need to know how
to operate or maintain assets properly (i.e., in the right manner) and have a
good understanding of what not to do to damage or misuse the asset when
being operated.

Studies have indicated that over 40 percent of asset failures are caused
by operational errors/omissions. A good understanding of how asset func-
tions can reduce these types of failures to a minimum is necessary. The im-
portant thing is to create a culture of asset ownership. With this concept, the
operator becomes the “owner” of the machine/asset he or she is operating.
This creates a different mindset, caring for the equipment as if they own it.
Equipment is maintained from a lifecycle cost perspective. This concept or
strategy of managing equipment is called asset management (AM).

Install/
Commission

Studies have indicated that
over 40 percent of asset
failures are caused by
operational errors/omissions.
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Asset management is a systematic process of deploying, operating,
maintaining, upgrading and disposing of assets in a cost-effective manner.
ISO55000 defines AM as “coordinated activities of an organization to realize
value from assets!” This is a value-based strategy. It means you try to do the
right things to assets from concept to disposal so you get more value out of
them during their lifespan. You design, build, operate, maintain, etc., them
right so they cost less during their whole life. Whereas in old strategies, you
did things on an asset based on performance at whatever it cost, mostly
during O&M phase. Operators may have abused an asset to produce more
to meet production requirements, or you may have experienced more failures
from poor design, bad installation, etc.

To implement a good asset management strategy on assets, you should
deploy a 10-point plan called 10 Rights of Asset Management as shown in
Figure 2. This 10-point plan includes:

- provide the right requirements and specifications;

Design It Right - design it with RAMS? to minimize failures and
O&M costs;

Source It Right - purchase best value components and equipment
(assets);

Build It Right - fabricate and assemble the asset with quality
workmanship;

Install/Commission It Right - install with precision quality;

Operate It Right — operate with care and safety within its design
limits;

Maintain It Right — perform the right maintenance;

Improve It Right — apply the right tools and practices to improve;

Dispose of/Decommission It Right — dispose of it in an
environmentally safe manner;

& 0090 06 ©0 OO

Manage It Right — ensure the right skill and talent available at
every role to do all 10 Rights right.

But, you must not only recognize the right things to do; you must daily:
encourage, educate, remind and embrace these 10 rights and be on the look-
out for efforts where they have not been considered and be the champion
in the use of AM science.

Benefits

Implementation of the 10 Rights of Asset Management ensures a robust
AM process that results in:

« Low/minimum failures and high reliability;
+ High uptime and availability;

« Low injury rates and safe operation;

«  Process repeatability;

- Lower overall lifecycle cost of ownership;

«  High morale;

+ Very satisfied stakeholders.

AM is not a buzzword or fad. The implementation of the 10 Rights of As-
set Management will help to improve a company’s bottom line. They will also
support and put the company in compliance with the ISO55001 standard. The
10 Rights of Asset Management process will engage the stakeholders and
workforce, encourage teamwork and become a value creator by making or
supporting the right decisions.
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RELIABILITY?
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Terrence O’Hanlon

Part of the mission at Reliabilityweb.com® is to discover and deliver
approaches to make reliability leaders and asset managers safer and
more successful. | am blessed to be able to meet some of the best
reliability leaders and asset managers in the world as | travel to learn
(discover) and teach (deliver). There is nothing more satisfying than
seeing someone presenting their journey based on the use of the
Uptime® Elements™ framework.
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ince December 2013, over 1,300 Reliability Leaders have been
certified by the Association of Asset Management Profession-
als'. The team at Reliabilityweb.com has trained over 10,000
people around the world who use the Uptime Elements frame-
work to guide their reliability journey on a more informal basis.
At its simplest level, the Uptime Elements framework is a
language that aligns stakeholders across the organization.

All things that can be mastered begin with the acquisition of a special-
ized language that contains words, concepts and ideas. An example would be
a doctor in medical training who begins by studying the specialized words,
phrases and concepts related to the practice of medicine. The same is true
for reliability.

Organizations that begin their journey with some effort to install the
Uptime Elements framework as a specialized language create alignment from
day one and avoid the pitfalls that result from a lack of precision in language
and a lack of distinction for ideas and concepts.

At a level above language, the Uptime Elements framework is a system
designed to embed a culture of reliability across the enterprise through an
engaged and empowered team that ranges from the executive suite to the
frontline workforce.

RELIABILITY LEADERS DISCOVER FOR THEMSELVES

There are some fantastic leadership books and courses available from
the masters, including Stephen Covey, John Maxwell and others. These books
and courses tend to focus on traits and techniques that, even when mastered,
do not create leaders.

Leadership cannot be taught in a classroom, so at one of its highest
levels, the Uptime Elements framework is a leadership system designed to
allow you to discover for yourself what it is to be a Reliability Leader™.

Being a Reliability Leader is defined as someone who can realize a future
that was not going to happen anyway.

RELIABILITY LEADERSHIP IS BUILT ON
FOUR FUNDAMENTALS:
Integrity — Do what you say you will do.

Authenticity - Be who you say you are.

Responsibility — Be accountable/take a stand for reliability and
asset management.

Aim - Work for a purpose bigger than one’self.

These leadership fundamentals focus on creating a culture of reliability
and when combined with the technical activities of Reliability Engineering
for Maintenance, Asset Condition Management and Work Execution Manage-
ment result in an effective reliability strategy.

WHY REVISE THE UPTIME ELEMENTS FRAMEWORK?

There were numerous drivers to revise the Uptime Elements framework,
including:

1. Three years of experience applying the Uptime Elements framework
have taught the Reliabilityweb.com® team some valuable lessons we
wanted to share.

2. Many organizations that adopted the Uptime Elements framework are
expressing interest in using ISO55000 as a managing system to advance
asset management.

3. Current European and Australian approaches to asset management are
designed for public infrastructure and can be heavy-handed, confusing
and bureaucratic, making them hard to implement in lean North Amer-
ican organizations.

4. There is a distinct lack of diversity of ideas related to asset manage-
ment and reliability. It was time to expand the gene pool of ideas and
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Figure 1: Uptime Elements — A Reliability Framework and Asset Management System
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WHAT’S NEW?

The space allotted for this article does not permit me to dive into full details
around the revisions, however, this brief overview should provide a clear glimpse.

Reliability Strategy Development (RSD)
Rsd

reliability
strat

development

Continuing to refine the concepts expressed in the Reliability-Cen-
tered Maintenance Project Managers Guide?, a new element, Reliabili-
ty Strategy Development (RSD), is formed that combines various ap-
proaches for developing reliability strategies based on failure modes. A new
matrix that details the value and outcomes for each of the seven questions
of SAE-JA1011 compliant RCM supports educated choices when selecting
methodologies. The former elements of Reliability-Centered Maintenance
(RCM), Failure Modes and Effects Analysis (FMEA) and PM Optimization (PMO)
are combined in this new element.

Reliability-Centered Design (RCD)
Rcd

reliability

One of the powerful inquiries from the Uptime Elements is:“Where
“ 8 does reliability come from?”

One of the answers is design.

This new element begins the discussion and the journey toward the aspect
of ensuring reliability from the beginning.

Fluid Analysis (FA)

The element was formed by advancing the body of knowledge on

el Oil Analysis, encouraged by users of the Uptime Elements frame-

work who use synthetic lubricants and test fluids like fuel and
coolant.

The Reliability Journey (RJ)

The RJ element replaces and expands The Reliability Leadership Trav-
el Guide and describes the true nature of what it looks like to be on
the reliability journey.

The Asset Management Knowledge Domain

Cr é?jﬂp‘ Ri ’ /Ne| VA

corporate

Sp

/ A\
strategy and strategic ass s
plans

as
B

asset
knowledge management

This is the most significant addition, with nine new Uptime Elements to com-
plete the framework by connecting the technical activities to leadership and
aligning them with the business process (see Figure 1).

The new Asset Management knowledge domain is fully aligned with
the intent of 1ISO55000. It is designed to provide a path for companies who
are on a reliability journey to conduct that journey in the context of asset
management.

2 http://reliabilityweb.com/articles/entry/reliability centered maintenance project
managers_guide
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BODY OF KNOWLEDGE

More significant changes were made to the Uptime Elements Body of
Knowledge based on feedback and the requirements of the revisions.

Uptime’ Elements™
Uptime’ Elements” Uptim,
Ppassport P

e’ Elements~
assport.

o Eharnenﬁ

passport

Uptime Elements Passport Series has moved from the 29 individual pass-
port booklets to five Uptime Elements knowledge domain books to make
reading easier and to enhance the open book Certified Reliability Leader™
Exam.

COMPLETE BODY OF KNOWLEDGE

e Elements

uptt passpert

The Journey to Improved Business Performance by Steve Thomas
(ISBN: 978-0-9832258-9-8), featuring all the concepts taught in the author’s
first two books, Successfully Managing Change in Organizations and Improving
Maintenance & Reliability Through Cultural Change. The book is written in a
way that readers can quickly apply the knowledge gained.

Don’t Just Fix It, Improve It! by Winston P. Ledet, Winston J. Ledet and
Sherri M. Abshire (ISBN: 978-0-9825163-1-7), an easy read because it is told


http://reliabilityweb.com/articles/entry/reliability_centered_maintenance_project_managers_guide
http://reliabilityweb.com/articles/entry/reliability_centered_maintenance_project_managers_guide

as a story and is a good reminder of why you can't just focus on maintenance
planning and scheduling. The really good performers eliminate the defects
before they ever turn into work orders. Small problems are seldom left to
turn into big failures and big problems rarely happen. The authors hit the nail
on the head when they demonstrate through the story that improvement
efforts that simply focus on driving the right maintenance work practices bog
the organization down with too much work and seldom succeed. Only after
building in the defect elimination culture and reducing the defects coming
into the system can the organization achieve the best practices benchmarks.
The small problems don't clog the computerized maintenance management
system (CMMS) and the work processes can focus on the big issues. Small
problems are taken care of immediately at the source.

Uptime Elements Dictionary for Reliability Leaders and Asset
Managers by Ramesh Gulati (ISBN: 978-1-941872-63-5), which represents
a significant step toward improving the knowledge of and communications
between cross functional stakeholders who need to speak one language of
reliability. The compilation reflects a virtual explosion of commonly practiced
concepts, ideas, methodologies and various approaches to advance reliability
asset management.

UPTIME ELEMENTS BONUS POSTERS

Uptime Elements’

Transit Map

DI-P-F CURVE SOURCES OF DEFECTS &

I
Qo

(DESIGN-INSTALLATION-POTENTIAL FAILURE- FAILURE] | secsos

=Eo ===
ke i O A

mouCr—>m

Uptime Elements Passport Series - Includes the Uptime Elements Chart.
Complete Body of Knowledge - Includes all four posters.

PDF Download: reliabilityweb.com/steal-these-graphics

Request flat posters: mrostore@mro-zone.com

To order a laminated set: reliabilityweb.com/bookstore

SUMMARY

Change is never easy. However, the team at Reliabilityweb.com feels
these revisions increase the value and potential for those who choose the
Uptime Elements as a strategy and road map.

We learn from you as you advance reliability and asset management in
one big, virtuous circle. Keep working, learning, sharing and communicat-
ing so we can work together to discover and deliver approaches to enhance
safety and success.

“Atits simplest level, the Uptime Elements
framework is a language that aligns
stakeholders across the organization.”

GETTING
STARTED

There are many ways to get started on your
journey with the Uptime Elements Reliability
Framework and Asset Management System.

Self-Paced Study Methods

@ Uptime Elements Body of Knowledge
Read the Uptime Elements Body of Knowledge. Estimated
time investment is 15-30 minutes per day for 60 days.

http:ﬂwww.mro-zone.com

Uptime Academy Online Learning
Management System

@ Self-paced study includes text and video lessons plus a
short quiz for each element. Estimated time investment
is 15-30 minutes per day for 60 days.

https://uptime.academy

Courses and Workshops

@ Instructor-Led Training Public Courses

The most comprehensive training is the four-day Uptime
Elements Advanced Workshop held at the Reliability
Leadership Institute five to six times per year.

Next Workshop May 15t-19t

www.reliabilityleadership.com

The Uptime Elements Advanced Workshops are also held
at The RELIABILITY Conference and at IMC-2017 The 32"
International Maintenance Conference. The schedule is
aligned to ensure students can attend the conference’s
general sessions, keynotes, social events and expo.

www.reliabilityconference.com Rgy aBILITY

WWW.imc-2017.com o e

@ Instructor-Led Training Private Courses

Uptime Elements workshops are available at your site in
a private setting optimized for your team and objectives.
Call 239-333-2500 for details and pricing.

@ Uptime Elements Awareness Workshop

Reliabilityweb.com supports a number of one- to two-
day Uptime Elements Awareness Workshops around the

world. www.maintenance.org
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e SOURCES OF DEFECTS

CERTIFIED RELIABILITY LEADERS™ ENGAGE ACTION-ORIENTED, CROSS-FUN

3 RULES OF DEFECT ELIMINATION:

© Everyone should participate in at least 2 defect elimination
projects per year.

® Small cross-functional teams take action together to
eliminate defects.

© Defect elimination wins will be recorded, reported on
and celebrated.

PRIMARY
SOURCES

defect
elimination

NAL TEAMS TO ELIMINATE DEFECTS AND CREATE A CULTURE OF RELIABILITY®

WHAT IS A DEFECT? As it pertains to the world of business,
a defect is anything that deviates from perfection and leads
to customer dissatisfaction. Defects are anything that creates
waste, erodesvalue, reduces production,compromises health,
poses safety risks or negatively impacts the environment.

WHAT IS ELIMINATION? To completely remove or get rid of
(something).

RAW MATERIAL
AND PROCESS
INPUTS

OPERATIONAL

DISCIPLINE

&

[}
©)

Low quality raw material, highly
contaminated, not meeting quality
specifications, highly corrosive,
hardness or material defects

Over-speed, under-speed, over-
load, missing operator procedures,
functions overridden, failure to report
early indications of malfunction

Don’t Just Fix It, Improve It
ISBN 978-0-9825-1631-7

Level 5 Leadership at Work
ISBN 978-0-9838741-5-7

MAINTENANCE
WORKMANSHIP

@ =

Missing work specifications,

low skills, not using the right

tools properly, rushed work,
wrong work type

“1 out of 100 “fix-it”
“don’t just fix-it, improve it” work order.”

MAINTENANCE

DESIGN, BUILD,

MATERIAL AND INSTALL

STORAGE

Low quality replacement parts
and components, poor storage,
counterfeit material, expired material,
water ingress, contamination, poor
distribution and handling

THE 1% SOLUTION:
work orders should be a

Not fit for purpose, not built
to standard, not acceptance
tested, not installed properly,

poor access to maintain,
poorly designed

Winston Ledet, Creator, The Manufacturing Game®, TMG Frontline Solutions LLC

Uptime Elements Passport Series -

Includes the Uptime Elements Chart.
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PUSHING lioT
PREDICTIVE

MAINTENANCE
FORWARD:

here’s no doubt the Internet of

¢ Export Advis
expectations eIy SRPATL IS0,

Things (IoT) is moving quickly to the 4 Conneced Home el SRS
front lines of industrial maintenance St Robow Autonomous Vehices
I. b | . d Micro Data Centers Nanobube Electronics
reliapi Ity and asset management' Geature Control Devices Software-Dofined Anything (S0x)
i i i 10T Platiorm
Communication b‘e'Fween machines S
and human technicians, enabled by Affective Computing
Simart Data Disconvery

wireless technology and connected devices, is fu- Virtual Personal Assistants Nalural-Language Question Answering

eling a shift from preventative to predictive main- Brain-Computer Interface
. . . Conversatonal User Interaces &
tenance. But while the Industrial Internet of Things Velumetric Displays Entarprise Taxonomy and Ontology Management
. eer . Smart Works
(IloT) groundwork has been laid, and it's projected Personal Analylics
to be a $151 billion market by 2020, the revolution Diki Bm‘i‘“;‘;“:a'“sf;;‘g;gg

is still young. ‘ e e Virtual Reaiity

Gartner's special report, “Hype Cycle for Emerg- 802.11ax Augmented Reality
. . General-Purpose Machine Intelligence
ing Technologies,” points out that all new trends fol- 4D Prinking
low a similar growth pattern, and lloT is no exception. Smar Dust
While there’s a lot of excitement about the poten- As of July 2016
tial to apply data-driven algorithms to large data Sisations :‘::;’; Trough of o Plateau of
streams from industrial assets, lloT is heading into Trigger  gypoctations Disillusionment Rroductivity
the trough of disillusionment. Two major challenges time ”
must be overcome to push lloT predictive mainte- GATA RO M N AWANY Aciog a0 obsolete

nance technologies up the slope of enlightenment Olessthan 2years O 2to5years @ 510 10years A more than 10 years @ before plateau

and spark mainstream adoption and success. SR Sy S

Figure 1: Hype cycle for emerging technologies
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CHALLENGE 1:

Poor Data Quality

Big data went through its own hype cycle, but is now more firmly
grounded in the realization that merely collecting large amounts of data is
insufficient to achieve meaningful insights. For lloT predictive maintenance,
the data challenges are twofold. Firstly, it’s difficult to obtain high quality,
labeled data from industrial machines to begin with. Secondly, it's even more
challenging to then apply that data to provide human engineers and tech-
nicians with relevant and actionable condition-based maintenance insights.

Gathering large volumes of raw, unlabeled data is relatively easy, but
when attempting to build learning algorithms for lloT predictive maintenance
platforms, the algorithm is only as good as the quality of data labeling (i.e.,
assigning each piece of data a useful tag or label that makes it somehow
informative and useful). Building databases of high quality, labeled data is
a much more technologically challenging and time-consuming endeavor.

For example, industrial machine engineers and technicians have used
vibration testing and analysis for condition-based maintenance for ages. Vi-
bration sensors, meters and related technologies have evolved and are now
more advanced and affordable than ever before. However, an ongoing chal-
lenge with collecting large volumes of vibration data over time is that the data
alone often isn't enough to achieve deeper insights beyond the trivial, “it’s
vibrating too much, | don't know why without visiting this machine” (Could
be a loose part, a worn part, or something not aligned correctly.)

Fragmented Technologies and
Human Operations

Because industrial maintenance software platforms, sensors and oper-
ations are currently highly fragmented, it's a challenge to fuse sensor data
(e.g., signals based on vibration, temperature, power consumption, etc.) with
actual events or maintenance activities that humans carry out on machines.

Many existing condition-based maintenance solutions, such as vibration
analysis via a handheld device, require sampling and diagnostics by human
technicians going from machine to machine. These contact-based methods
can fall victim to producing biased, one-sided results depending on the loca-
tion of the sensor and the experience of the technician, and aren’t constantly
monitoring and sending alerts in real time. Other non-handheld sensors with
“smart” monitoring capabilities require complex integrations, training and
retrofitting of old industrial assets.

lloT is helping to change this, but so far in the hype phase, lloT predictive
maintenance solutions have mainly consisted of software to analyze data
collected from sensors designed and manufactured by third parties. In many
cases, users and implementers of such software solutions don't control the
sensors or the data origins. Therefore, they are very exposed to garbage in,
garbage out scenarios where false-positive alerts rule and maintenance teams
eventually ignore valuable alerts as they are trained to distrust the outputs of

april/may 17 uptime 27
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such systems. Industrial machine
data will only be as good as its
worst sensor and it's impossible to
identify which sensors are good and
which are bad if they are not properly
controlled, installed, or built in tandem
with the software that’s processing the
data inputs.

Reliability monitoring software also
needs to be highly reliable. The challenge is to
bridge the gap between human maintenance en-
gineers, sensors and enterprise resource planning
and monitoring software, especially when working
within harsh industrial/manufacturing environments,
such as steel plants or oil rigs, or with equipment spread across remote loca-
tions, such as energy generating turbines.

SOLUTIONS

Much of the data quality challenges will be addressed by new, deep
learning algorithms that mimic the learning faculties of the human brain and
can be used to build more accurate predictive models. These deep learning
models will be able to apply insights from previously labeled data to new,
unlabeled data so both predictive and prescriptive analyses will become even
more accurate over time. It's only with optimal predictive models that any
array of connected hardware devices can provide maximum return on invest-
ment (ROI) and benefit for decreasing human errors, reducing downtime and
increasing average production.

To overcome the challenge of fragmented technologies and operations,
maintenance engineers and technicians will need to start relying on classic
signal outputs, such as vibration, temperature, power consumption, etc., as
well as new smart sensors, such as deep learning, powered, airborne acous-
tics. Such sensor inputs will increasingly play a larger role in lloT predictive
maintenance. Engineers and technicians have, of course, always diagnosed
machine problems simply by listening to them. However, humans can't be
physically next to every machine at all times during operation and also have
a hard time filtering out other noise interference present in harsh industrial
environments.

While vibrations are technically a form of acoustics, airborne acoustic
monitoring allows maintenance engineers and technicians to listen to equip-
ment and tap into the intuitive human capacity of sound-based diagnosis
(looking at a vibration readout graph doesn’t trigger the same intuition re-
garding the machine’s actual problem). It also represents sensor fusion, as
a machine working under different loads in different conditions will sound
differently. Using signals like acoustics, which are intuitively meaningful to
maintenance experts, will be a big step in bridging the gap, with a symbiotic
relationship between the lloT hardware, software and humans.

ONergORs

Type the two words:

Figure 2: Example of a CAPTCHA™ program
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Additionally, airborne
acoustics will help address the
first challenge. Allowing a human
to hear how a machine sounded at
a specific moment in time will make
it easier to label the data and speed up
the herculean task of building high qual-
ity, labeled databases. This is analogous to
how the CAPTCHA™ program works. Anyone
who has ever bought concert or sports tickets
online knows what CAPTCHA™ is. It's that form
during checkout where you're asked to type some
displayed words in order to verify you're human
and prevent spam and abuse by automated bots. It
works because humans can read text like the ones in Figure 2, while comput-
er programs currently cannot.

What you probably don’t know is that all the human input that goes
into verifying all these words is, at the same time, being used to help digitize
or translate books, newspapers and other texts that are too illegible to be
scanned by computers. In both cases, leveraging human input helps facilitate
ordinarily massive and laborious projects.

L
THE FUTURE

Today, there’s a rising global demand for industrial automation sys-
tems as companies work to optimize operational efficiencies. As industrial
manufacturing and production become more automated, there will be an
increased need in the future for predictive maintenance technology — both
hardware and software — that helps keep equipment running at optimal per-
formance and identifies problems in real time before machine failure inter-
rupts production and causes costly unplanned downtime and replacement
of damaged parts.

lloT and deep learning will play a big role in the advancement of pre-
dictive analytics and overcoming these two major challenges of data quality
and the gap between humans and machines. lloT and deep learning also will
be critical to help get passed the upcoming phase of disillusionment and
create more mainstream adoption of lloT predictive maintenance solutions.

Amnon Shenfeld is founder and CEO of 3DSignals, a
company developing a disruptive predictive maintenance
loT system that uses deep learning algorithms to analyze
the airborne sounds of machines and predict malfunctions.

Before 3DSignals, Amnon was the VP R&D of a computer
vision company, Eyesight Technologies, and prior to that,
held several R&D roles for global corporations and research
laboratories. www.3dsig.com
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EMPOWER YOUR MAINTENANCE
& RELIABILITY TEAM

Start planning your 2017 training

ARMS Reliability delivers practical, hands-on training courses to help you
learn how to implement a wide variety of reliability, maintenance strategy,
and root cause analysis methodologies into your organization.

PUBLIC TRAINING COURSES: PERSONALIZED ON-SITE

An Introduction to Reliability TRAINING
Engineering Train your group with a private, on-site
An Introduction to Maintenance course. We offer 23 different reliability,
Strategy Development maintenance, and root cause analysis
. . training courses plus the ability to tailor a
An Introduction to Improving Plant custom course to your specific needs.
Availability Using RBDs
Facilitating Root Cause Analysis
VISIT
FOR MORE INFORMATION

infof@armsreliability.com ARMS
T:+1 512-795-5291

RELIABILITY
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Figure 1: SGL 5 stator after reconditioning
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he Central Arizona Project (CAP)

operates and maintains 109 motor/

pump units in 15 pumping plants

scattered across 336 miles of aque-

duct. These units are indispensable

to CAP’s mission of delivering Colo-
rado River water to the people and farms of central
Arizona.

CAP motors vary in size from 700 hp to
60,000 hp. Most were installed in the early- to mid-
1980s and 25 percent of them have not been over-
hauled for at least 20 years. Given their criticality
and age, CAP maintains an active motor condition
monitoring program, including power factor tests,
online partial discharge measurements and motor
circuit evaluations.

One of CAP’s motors, a 5,200 hp Salt-Gila
Unit 5 (SGL 5) synchronous motor manufactured
in 1984, had some very high power factor results
and increasing partial discharge activity. Because
these tests are indicative of stator winding insu-
lation deterioration, CAP scheduled a service
outage for SGL 5 to evaluate and address the
situation.

In December 2015, the SGL 5 was disassem-
bled and shipped to an outside motor shop to per-
form a complete electrical evaluation. Just before
Christmas, the shop recommended that CAP re-
wind the SGL 5 stator at a cost of around $225,000.

This posed a problem for CAP management
because its board of directors had just approved
the 2016 budget, which did not include funds for
arewind. Based on past practices after similar test
results, the CAP maintenance staff had budgeted
only $30,000 for SGL 5, the projected cost of re-
conditioning the stator.

So, management was faced with a tough de-
cision: go back to the board of directors and ask
for more money before the new budget period
had even begun, or proceed with reconditioning
as budgeted even though the outside contractor
recommended rewinding? To assist in that deci-
sion, management posed these questions to its
operations and maintenance personnel:

- If CAP reconditioned SGL 5, rather than re-
winding, and the unit were to fail as CAP
entered its peak summer pumping season,
would we still be able to make all scheduled
customer deliveries?

« How do the latest test readings on SGL 5 com-
pare to past readings on that unit and to other
similar units across the CAP system?

Operations responded that CAP could still
meet its scheduled deliveries even if it were to
lose SGL 5 in the summer of 2016. That gave man-
agement some flexibility in deciding what to do
with the unit.

Interestingly, the second question posed
more of a challenge. Although CAP had been col-
lecting motor test data for at least a decade, there

CAP’s reliability engineers responded by
compiling all motor test results into a central
database and developing a system for ranking
the condition of all 109 motors.

was no easy way to compare that data across units
and time. But CAP’s reliability engineers respond-
ed by compiling all motor test results into a central
database and developing a system for ranking the
condition of all 109 motors. The data and ranking
system showed that SGL 5 was in better condition
than was previously thought. Although some

Figure 2: SGL 5 rotor

power factor measurements were very poor, they
did not necessarily indicate the need to rewind
the stator. The partial discharge measurements
were also less concerning, as the ranking system
indicated the condition was only moderately de-
teriorated. Also, the partial discharge test results
were significantly higher for all 10 of CAP’s motors




Mt

motor
testing

compared to its other motors, leading manage-

ment to conclude that the ranking method may 1.8
need to be adjusted for that group.
With this information in hand, management 1.6
made the decision to proceed with recondition- 1.4
ing SGL 5 as originally planned and budgeted,
but directed the maintenance staff to test and 1.2
monitor the unit after the repairs were complet- 1
ed to evaluate their effectiveness. In this way, CAP o
would use SGL 5 as a test bed to inform future 0.8 ¢ PF Measured %
decisions for the rest of its aging motor fleet. If
the reconditioning was successful, CAP might be 0.6
able to prolong the useful life of other motors at 0.4
a relatively low cost; if not, then CAP would need )
to begin budgeting for more costly rewinds in the 0.2
near future.
So how did the reconditioning of SGL 5 turn 0
out? The power factor readings showed dramatic J-04 0-06 J-09 A-12 D-14 S-17

improvement over 2015 levels after the unit was
reconditioned. Partial discharge is being trended Figure 3: Salt-Gila Unit 5 GST power factor
before reaching a definitive conclusion.

In Figures 3-5, the background color grada-

tions approximate the rating criteria developed

based on the engineering database, with green 10
indicating “like new,” blue “aged,” yellow “degrad-
ed”and red “failing” The “failing” ranking means 8

that CAP believes it has reached the “P” point in
the P-F interval.

Two different power factor measurements
are performed on each stator winding, a ground-
ed specimen test (GST) and an ungrounded speci- 2
men test (UST). The GST power factor assesses the
insulation between the winding and ground (i.e., 0
the core). This is the majority of the insulation in J-
the motor and a failure would likely require major -2

B PF Measured %

repair or a complete rewind. The UST power factor
assesses the insulation between phases, which is Figure 4: Salt-Gila Unit 5 UST power factor
primarily the end winding. The GST power factor
is the best indicator of overall insulation condi-
tion. For SGL 5, the GST readings were good even

before reconditioning. Following repair, the GST
reading was about one percent, better than it had
been in a decade.

The UST power factor trend for SGL 5 was
considerably worse than the GST results and had
been high for the last five years. These are the re-
sults that really drove the decision to recondition
the motor.

The latest power factor measurements af-
ter reconditioning were better than they were
10 years ago. A few were actually slightly nega-
tive, which is not unusual and is caused by the
semi-conductive paint used to minimize the volt- QQ'» QQ’)’ S S
age stress at the point where the coil exits the core ,,)\q' \’1, \’1, ,,)\f\’ ,,)\f\’
N > >
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discharges in the stator winding, indicating voids
in the insulation. The manufacturer of the test Figure 5: Salt-Gila Unit 5 partial discharge Q,,, trend
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The intentis to
understand what
the problems
are and develop
and execute an
appropriate plan
to correct those
problems.

equipment CAP uses, recommends using the Qm
value as the first criterion for evaluating the insu-
lation condition. Qm refers to the highest magni-
tude discharges that occur with a frequency of
at least 10 per second. The blue/yellow boundary
is where at least 75 percent of all similar voltage
motors in the manufacturer’s database have Qm
readings below that value. The trend is slowly in-
creasing and has a few flier points, but overall the
condition is good.

The reason for measuring power factor and
partial discharge on motors is to gain information
on the condition of the insulation. When the mea-
surements indicate problems are developing, the
intent is to understand what the problems are and
develop and execute an appropriate plan to cor-
rect those problems.

In this case, CAP had clear indications of a de-
veloping problem with SGL 5. Alternatives were
evaluated, taking into account operational risk,
and a plan was developed and executed. So far,
measurements taken after the work was complet-
ed show that it was highly successful in mitigating
the problem.

CAP is continuing to monitor the unit with
semiannual testing to validate the results.

Jeff Guy has worked as an
electrical engineer at Central
Arizona Project (CAP) for
over 30 years. Jeff has been a
reliability engineer since the

group was formed in 2013.
Prior to that, he was a
maintenance engineer.
WWW.cap-az.com

Congratulations fo the newest

V Certified Reliability Leaders

Joe Adam
ROCHE DIABETES CARE, INC

Matthew Adams
Tennessee Valley Authority

Jaime Alba
D.C. Water

Mark Ard Jr.
Syngenta
Wasiu Ashiru
Medline Industries

Eric Balicki
Honda

Daniel Arturo Barbadillo Piscoya

ORAZUL ENERGY EGENOR

Dave Barkeloo
Honda

Hector Bello
Independent

Frank Beres
Bristol-Myers Squibb
Alan Raul Beteta Beteta
Soltrak

Kendall Beushausen
Emerson

Leo Breaux
CBRE

Raymond Briggs
USAF

Theresa Bruton
D.C. Water

Sedqi Bukhamsin
Saudi Electricity Company

Shawn Cassidy
Weyerhaeuser

Carlos Chavarria
Bristol-Myers Squibb
Johnny Chirinos Anampa
SOLTRAK S.A.

James Clarke
D.C. Water

Mark Cloutier
Macon Water Authority

James Cole
Honda

Chris Colson
Allied Reliability Group

Todd Cooper
NA

Yvan Jesus Cortez Canchis
ORAZUL ENERGY EGENOR

Rich DaRe
Honda

Clinton Davis
Gwinnett County Water Resources

Jim Dayton
Honda

Alfred W. DeVaux
CBI

Frank Dicaprio
Bristol-Myers Squibb
Kevin Dixon
AT Cast Products
Christina Doyle
Weyerhaeuser
Brian Dunn
Quest Diagnostics
Jason Eisele
MBUSI
Pedro Elguea
NA
Felix Fernando Estela Perez
ORAZUL ENERGY EGENOR

Jason Farrell
Weyerhaeuser

Carlos Felipe Ferreyros Pasco
ORAZUL ENERGY EGENOR

Terrence Fletcher
CBM Consulting
Mathieu Fyfe-Leblanc
Ethanol Greenfield Quebec Inc.
Juan Jose Gamboa
Antamina
Felix Antonio Garcia Mora
ECUMAN
Fredy Garcia Pineda
CB&I
Jeff Girard
Domtar
Mark Granger
Emerson
Timothy Groff
Quest Diagnostics
Steve Harms
Weyerhaeuser
James Harris
Weyerhaeuser
Clark Hay
Weyerhaeuser
Spencer Headley
Weyerhaeuser
Fred Hill
Weyerhaeuser
Nilton Ciro Hinostroza Solis
ORAZUL ENERGY EGENOR
Bruce Housen
Weyerhaeuser
Mihaela Istrate
Weyerhaeuser
Tonya Jensen
Weyerhaeuser
Chris Johns
CBRE
Raymond Kelly
Bristol-Myers Squibb
Ben Kling
Graphic Packaging
Peter Koza
Bristol-Myers Squibb
Olaf Kraska
thyssenkrupp Industrial Solutions
Dennis Kreutzer
Honda
Brad Lamborn
Weyerhaeuser
Chelsea Larson
Honda
Daniel Layton
Honda
Carlos Alberto Lazon Anaya
ORAZUL ENERGY EGENOR
Jeremy Light
Weyerhaeuser
Sheila Lopez
Bristol-Myers Squibb
John Makula
Bristol-Myers Squibb
Dale Malony
Honda of America
Vital Masson
Gwinnett County Water Resources
Eber Gonzalo Maza Echevarria
ORAZUL ENERGY EGENOR

Jonas Menguita
Weyerhaeuser
Michael Mitchell
Honda

Durlove Mohanty
CBRE
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Hugo Nunez Vargas
Hunt LNG Operating Company
Dave Okuley
Honda
Fernando Olivares
Advanced Technology Services
David Osborne
Gwinnett County Water Resources
Carlos Padilla
INGREDION S.A
Carl Parker
Weyerhaeuser
Jon Payne
Bristol-Myers Squibb
Duane Postles
Weyerhaeuser
Reinaldo Quinones
Gwinnett County Water Resources
William Reed
Honda of America
Robert Roe
Weyerhaeuser
Rick Rokes
Bristol-Myers Squibb
Frank Rubito
Bristol-Myers Squibb
Roberto Salazar Rios
ORAZUL ENERGY EGENOR
Martin Schranz
Mpreis Warenvertriebs GmbH
Robert Schwenck
SDI, Inc.

Michael Schwerdt
Ohly GmbH
Brian Shump
Honda
Duane Siemen
University of Central Florida
Vincent Sloat
Bristol-Myers Squibb
Russell Smith
Bristol-Myers Squibb
Patrick Spink
Bentley Systems Inc.
Tim Taber
Honda
Jeff Tollefson
Weyerhaeuser
Charles Treiber
Gwinnett County Water Resources
Cosmin Turcu
Promment
Gustavo Daniel Vasquez Zagaceta
ORAZUL ENERGY EGENOR
Miguel Alberto Vences Ortiz
ABINBEV
William J. Villarreal
Ingredion
Tanner Walston
Weyerhaeuser
Robert Wehrs
Bristol-Myers Squibb
Zach Weinle
Honda
Alan Widener
Weyerhaeuser
Chad Williams
Merz North America
Jason Wyckoff
University of Central Florida
Dennis Yap
Weyerhaeuser

Tim Yates
Syngenta
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ANALY ZING

REPAIRABLE SYSTEM
FAILURES DATA

Ziad Ali Al-Zahrani

Many reliability engineers throughout history have had concerns with the
reliability of the repairable system. Several researchers have presented a few
calculation or estimation techniques to achieve repairable system reliability.

This article explains the mean cumulative function (MCF) as a powerful and easy
technique to estimate and monitor repairable system reliability.

‘ Failure Data Analysis

I 1
R t Event Dat
Live Data Analysis ecurr:ga]y\;?sn e
(For Non-Repairable Items) (For Repairable ltems)

Kaplan-Meier] | Normal
Estimator Distribution Perfect Renewal | Non-Homaogeneous
Mean Cumulative Process (PRP) l Poisson Process
Simple Exponential |__| Function (MCF) i (NHPP)
Actuarial [ | l Distribution
General Renewal
' Weibull Process (GRP)
Median Rank = Distribution J
Other
Standard | | i “
Actuarial Distribution

Figure1: Commonly used techniques for reliability measurements
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hen assessing reliability, it is important to make the
distinction between non-repairable components and
repairable systems. Figure 1 summarizes the commonly
used techniques for reliability measurements for both
repairable systems and non-repairable items.
Parametric methods require a high degree of sta-
tistical knowledge and the ability to solve complex equations and verify dis-
tributional assumptions. These equations cannot be solved analytically and
require an iterative procedure or special software. Parametric approaches are
computationally intensive and not intuitive to the average person. Special
solution techniques are required, along with the ability to justify distributional
assumptions, which is rarely done.

Given a set of failure times for a repairable system, the simplest graph
that can be constructed is a cumulative plot. This plots the number of failures
versus the age of the system. A cumulative plot can be constructed for all
failures, outages, system failures due to specific failure modes, etc. Likewise,
a cumulative plot can be constructed for just one machine, all machines, or
for a group of machines in a population. The average of several cumulative
plots is called mean cumulative function.

Since the MCF is the cumulative average number of failures versus time,
one can take the slope of the MCF curve to obtain a rate of occurrence of
events as a function of time. This slope is called the recurrence rate to avoid
confusion with terms like failure rate.

The recurrence rate can be calculated by a simple numerical differentia-
tion procedure that estimates the slope of the curve numerically. This can be
easily implemented in a spreadsheet using the slope (Y1:Yn; X1:Xn) function,
where MCF is the Y axis and time is the X axis. One can take five or seven ad-
jacent points and calculate the slope of that section of the curve by a simple
ruler method and plot the slope value at the midpoint. The rate tends to

Cumulative plot: Plots the
number of failures versus
the age of the system

amplify sharp changes in curvature in the MCF. If the MCF rises quickly, it can
be seen by a sharp spike in the recurrence rate. Similarly, if the MCF is linear,
the recurrence rate is a flat line. When the recurrence rate is a constant, the
data follows a homogeneous Poisson process (HPP), allowing for the use of
metrics, such as mean time between failures (MTBF), to describe the reliability
of the population.

All parametric methods apply primarily to “counts” data. That is, they
provide an estimate of the expected number of events as they are general-
izations of counting processes. However, the MCF is far more flexible than just
counts data. It can be used in availability analysis by accumulating average
downtime instead of just average number of outage events. MCFs can be
used to track service cost per machine in the form of mean cumulative cost
function. They also can be used to track any continuous cumulative history
in addition to counts, such as energy output from plants, amount of radiation
dosage in astronauts, etc.

Consider a plant’s failures cost data due to different causes. A, Band C
are available and remain so for a period of one year, as depicted in Table 1.

A cumulative failures cost plot can be constructed based on the data
available in Table 1. Figure 2 shows the overall cumulative failures cost, as

Assumption of Plant Production Loss Cost Data Due to Different Causes A, Band C

Day Curl:::.lztfwe CL.|muIative (.Zause A (.Zause B (.Zause C
Failures Failures Cost Failure Cost | Failure Cost | Failure Cost
10 1 50,000 0 0 50,000
100 2 50,000 0 0 50,000
120 3 250,000 0 200,000 50,000
125 4 400,000 0 350,000 50,000
130 5 550,000 0 500,000 50,000
150 6 650,000 0 600,000 50,000
170 7 1,350,000 500,000 600,000 250,000
240 8 1,450,000 500,000 600,000 350,000
285 9 1,550,000 500,000 600,000 450,000
300 10 1,600,000 500,000 600,000 500,000
310 11 1,750,000 500,000 600,000 650,000
360 12 1,850,000 500,000 600,000 750,000
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well as each cause contribution in the cost. Figure 3 shows the cumulative
failures and rate of occurrence of failure (ROCOF). It is important to observe
these two observations from Figures 2 and 3:

1. The cumulative cost plot in Figure 2 shows the failures cost spiked on
day number 141 due to one failure related to Cause A, which did not add
any failures cost after that. Cause B added failures cost in the period from
day number 90 to 120 and stopped adding any cost thereafter. Cause
C, on the other hand, started adding failures cost after day number 140
and kept adding cost thereafter periodically.

It can be concluded that Cause A was a major cost failure and shall be
investigated to prevent the recurrence. However, it did not happen
again throughout the year, which may mean that Cause A was resolved
already. Cause B stopped adding any failure cost and seems to be stable,
so there’s no need to worry about it. But, Cause C is still bleeding and
keeps adding failure costs, which need to be investigated and stopped.

2. The cumulative failures plot in Figure 3 rises quickly in the period from
100 days to 150 days, which can be seen by a sharp spike in the recur-
rence rate (ROCOF) plotted in the same figure. This means system re-
liability degraded quickly in that period and needs to be investigated.
After that, system reliability improves in the period from 150 days to 240
days, which is reflected by a decreasing ROCOF. System reliability de-
graded again from 240 days to 310 days and finally improved thereafter.
Figure 3 gives a clear, instant trend of system reliability.

By using Figure 2, one can direct the focus and efforts to the area where
more cost impact is coming from, while using Figure 3 will give a clear instant
trend of system reliability.

The two observations may not be obtained using other analysis tech-
niques. For example, growth analysis will indicate only the final status of sys-

tem reliability as improving, but will not show the previous reliability changes.
Another example is trending the periodic MTBF (Figure 4), showing a trend-
ing up system with no indication of system reliability degrading periods. A
production Weibull plot will estimate the process reliability and estimate the
cost of unreliability, but will not show the system reliability trend, nor each
cause failure cost.

The analysis of repairable systems does not have to be difficult. A simple
graphical technique can provide excellent estimates of the expected num-
ber of failures without resorting to solving complex equations or justifying
distributional assumption.

The demonstrated example shows the advantages of using MCF and
ROCOF over other methodologies to monitor production line reliability. Ad-
vantages include, but are not limited to, simplicity, timely reflecting actual
system relatability and flexibility because their extensions can be constructed
versus downtime, cost, etc. These advantages are not offered by other analysis
methods.

1. Trindade, David and Nathan, Swami. “Statistical Analysis of Field Data for Repairable Systems!”
http://www.trindade.com/2006RM-035_draft.pdf
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Be a Better Buyer with

Closed Loop
MRO Purchasing
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You can tell a lot about a maintenance organization by observing how it purchases and
consumes repair parts. Reactive organizations only seem to have time to“keep it running.”
They don’t have time to shop for the best deals. Instead, they send the same noncompet-
itive purchase orders to the same vendors and take whatever pricing they get. And their
receiving dock looks like a major courier service depot - full of emergency shipments.
Cycle counts are mysteriously high because received parts aren’t always checked into in-
ventory. Or, cycle counts are mysteriously low because parts are not always checked out

of inventory and/or are lost to theft.

Many of these organizations have solid maintenance, repair and opera-
tions (MRO) policies that dictate that they:

- Pre-negotiate prices for high volume parts;

« Obtain multiple quotes for high priced parts;

« Check inventory levels frequently to avoid both outages and over-
stocking;

« Check parts into and out of inventory to guard against shrinkage.

The policies include workflows showing smooth information handoffs
between the maintenance, purchasing and accounts payable departments.
It all works well on paper, but reality is far messier and more difficult.

These organizations may have a solid computerized maintenance man-
agement system (CMMS) or enterprise asset management (EAM) system. But
these systems often don't close the loop on MRO purchases. Many CMMS/
EAM users are forced to use manual purchasing processes to overcome this
shortcoming.

If this describes your organization, welcome to the majority — the ma-
jority with a suboptimal MRO purchasing process and a system that doesn't
support closed loop MRO purchasing.

What Is Closed Loop MRO Purchasing?

A closed loop MRO purchasing system automatically checks the CMMS/
EAM at least daily to determine which parts are below their reorder point.
When parts are found, the system automatically alerts the pur-
chasing team that they need to make a purchase. When
an order for the items is placed, the system automat-
ically updates the quantity on order information
in the CMMS/EAM. And when the parts are
received, the system automatically dec-
rements the quantity on order and in-
crements the quantity on hand. This
is all done automatically without the
maintenance staff having to log into
their CMMS/EAM to run reports or
manually update information.

A closed loop MRO
purchasing system
automatically checks

Closed loop MRO purchasing leads to multiple benefits:

- Fewer parts outages that result in higher uptime and more reliable assets
and equipment;

« Fewer emergency shipments, resulting in lower shipping costs;

« Lower inventory levels, resulting in both lower depreciation expense and
working capital utilization;

« Lower purchase prices, resulting in a lower overall maintenance spend;

« Lots of time saved and more accurate inventory information through the
elimination of tedious, manual work.

It all sounds good. Who wouldn’t want that? But how do you get there?
You need two key components: a CMMS/EAM system and a procurement
management system. If you are reading this article, you probably already
have a CMMS/EAM. What you need is a procurement management system
with several key features to enable closed loop MRO purchasing and make
the most of it.

Integration Capability

Integration capability is the single most important feature. Your procure-
ment management system must be able to integrate easily with your CMMS/
EAM. The systems must be able to work together to realize the benefits de-
scribed in the previous section. Look for a procurement management system
that has a well-defined application programming interface (API). Ideally, it

should be a web service API so communication with your CMMS/EAM

can be in real time. This enables better parts inventory man-
agement and ensures timely and accurate inventory up-
dates. Why should you care about this? How often do
you have to overnight a part to ensure continued
operations because you didn't have it on hand?
Did you pay a premium for the part? Was the
shipping expensive?
Without closed loop MRO purchasing,
it's easy to blow through reorder points.
People get busy. They check inventory
levels too infrequently. Required pur-

the CMMS/EAM at least
daily to determine

which parts are below
their reorder point.
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chases languish and go unordered. To address this,
reorder points may be set higher than they should
be, or staff members maintain their own person-
al parts stashes just in case. This excess inventory
drives up parts expense, sucks up more working
capital and increases depreciation expense.

Has anyone in your organization ever cut a
purchase order, but failed to update the CMMS/
EAM quantity on order information? Then, another
team member sees that the part is below the re-
order point but has not been ordered yet. So that
person places another order.

Has anyone in your organization ever re-
ceived a shipment and decided to update the in-
ventory in the CMMS/EAM later, only to forget to
do so? Or, is it just too much of a hassle to update
the inventory information so staff members don't
bother doing so?

Whatever the reasons, when purchasing
doesn't integrate with your CMMS/EAM, it is sig-
nificantly more difficult to manage your parts
inventory.

Look for a procurement management system
that has integration capability that allows it to:

« Automatically check inventory multiple times
aday;

- Automatically notify the purchasing team
when you need to reorder parts;

« Automatically update the quantity on order
and quantity on hand information.

While integration capability is the most im-
portant feature of a procurement management

system, it is not the only critical one. You'll want
several other capabilities in your procurement
management system.

Proactive Pricing Analytics

The best procurement management systems
enable you to get the best price for expensive, low
volume items, high volume commaodity items and
everything in between. You probably have some
parts that you can get from only one supplier. In
that case, you are a price taker, with little to no ne-
gotiating leverage. But, the majority of your parts
can be sourced from many different suppliers.
Your procurement management system should
help you keep these suppliers competitive by
checking prices on every part in every quote for
every order.

Look for a procurement management system
that automatically compares the price you receive
today to the price you paid in the past for the
same or equivalent parts. Are prices going up? By
how much? Can your supplier do anything about
price increases or is it out of the supplier’s control?
Look for a procurement management system that
puts historical pricing information all in one place
and enables you to establish price thresholds with
automatic alerts to help you identify savings op-
portunities.

One key point: You should not have to run
reports to get this information and then manu-
ally compare historical prices to the quotes you
receive. Do you have time to do this? No, you don't
and you should not have to track down the pric-

Integration capability

is the single most
important feature.
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ing information. The information should find you
when you need it.

Being able to compare the prices on a single
quote to previous prices paid is great. But, you
need more than that.

Intuitive Quote Comparison

If you want to get the best prices, you have
to shop around to find the best deals. That sounds
great in theory, but have you ever tried to com-
pare quotes from multiple vendors for a single
purchase? It's a hassle.

Do you print all the quotes out and do the
thrilling stare and compare, hoping to catch any
errors in the quotes? Did they quote open bearings
when you asked for sealed ones? Did they quote
one item when you asked for seven? Did they
quote free on board (FOB) origin when you asked
for FOB destination? Did they include taxes and
shipping? Because you know they’ll include those
on the invoice, even if they weren't on the quote.

Or, do you custom build a spreadsheet and
then copy and paste or enter manually product
and price information into it? Did you get those
comparison formulas right?

Do you have time to do this? No, you don't.

Instead, look for a procurement management
system that can analyze multiple quotes automat-
ically, highlighting discrepancies between the re-
quest for quotation (RFQ) you sent and the quotes
you received, whether with the actual parts or in
the terms and conditions. This should be a visual
comparison so you can quickly and easily see any
potential problems.

Bonus points for a system that shows you
a price spread analysis — the difference between
the highest and lowest cost for each part in both
dollars and percent. This tells you where you have
room to negotiate with your vendors.

Also, if you have pre-negotiated pricing for
specific parts, your procurement management
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system should alert you if your vendor’s price ex-
ceeds the agreed upon pricing.

Price Benchmarking

Comparing pricing across multiple quotes is
great, but you also want to benchmark that pric-
ing to other vendors. Do they have better pricing?
How would you know? Do you ever spot-check
your vendors' prices with supplier websites? Do
you open multiple web browsers and search for
each part? This is tedious and time consuming. Do
you have time to do this? No, you don't.

Your procurement management system
should do it for you for every part on every quote.
Even if you don't purchase from these sources, you
can use this information to negotiate better pric-
ing. Doing so will allow you to cut your parts’ cost,
in some cases, dramatically.

Quick Implementation

Once you find the right procurement man-
agement system and make the decision to im-
plement it, the deployment has to go quickly and
smoothly to spare your team as much anguish as

possible and allow them to focus on their day jobs.
You can't wait six months or a year to get up and
running. With that in mind, look for a software as
a service (SaaS) solution. Otherwise, you will have
to buy, manage and maintain additional hardware
and software. Saa$ solutions also make it much
easier to bring multiple locations online quickly.

Implementation shouldn’t require numerous,
highly paid consultants for data import, custom
configuration and integration. If it does, you'll see
your up-front expenses grow two to three times
before you even touch the system.

Procurement Management Partner

So far, this article covered the importance
of specific closed loop MRO purchasing func-
tionality and key features you should look for in
your procurement management system. It’s also
worth considering what kind of vendor you want
to work with.

Maintenance organizations can be an af-
terthought when compared to operations. They
often operate with limited resources. Some pro-
curement management vendors require you to
take on a huge software implementation, man-

DOES ANY OF THAT
MEAN THE SAME
THING AS "LAZY™?

age a bunch of customizations and dramatically
revamp the way you work.

Do you have time to do this? No, you don't.

With that in mind, look for a procurement
management partner who is nimble enough to
make changes, add functionality, integrate with
other systems and provide the support and atten-
tion you need to get up and running. You want a
partner that uses an agile software development
methodology. Otherwise, you will have to wait for
months or quarters to get any changes you need
made to the system.

These characteristics are hard to come by in
large software companies. Enterprise resource
planning (ERP) platforms are notoriously big,
inflexible and expensive. Even larger midsized
software companies have lost close touch with
their clients.

Have you ever called a software vendor to ask
for new functionality and been told they’ll add it
to their list of things they’ll get to eventually? How
often has your request fallen on deaf ears? How
much money/hassle has that cost you while you
wait? If you are successful in catching someone’s
attention, do you get exactly what you want? How
many compromises are you asked to make due to
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Conclusion

This article has given you a few things to keep in mind when considering
your closed loop MRO purchasing options. Look for a system/partner that:

- Integrates quickly and easily with your CMMS/EAM;

« Automatically detects parts that need to be ordered and alerts your pur-
chasing department;

« Automatically updates inventory information;

« Provides data-driven historic and comparative price analytics that will
enable you to negotiate the best prices for all the parts you buy;

+Is nimble enough to make changes, add functionality and provide the
kind of support and attention your business needs.

If you can implement a system like that, you will be able to drive your
parts expense, depreciation expense and working capital utilization down
while maximizing your uptime.

software architecture constraints or other customers asking for similar, but
not the same functionality? When do you actually get to see the functionality?

Scott Keough is co-founder and president of Contrager.

Prior to Contrager, Scott was a Senior Associate at Booz

Inayear? . . . . Allen Hamilton where he provided cloud consulting.

The big, and even medium-sized, companies who boast of all the re- Scott has held roles in IT infrastructure solutions, business
sources they can bring to bear to ensure your success won't talk about their development, and product management at firms including
brittle legacy software code or the bureaucracy and the many other priorities GTSI and MicroStrategy. He has a BA from Michigan and an
that get in between you and those resources. Look for a partner who wants == MBA from Georgetown. www.contrager.com

to collaborate with you and wants you to help shape their product road map.

Reliability Centered Maintenance:
RE i Unraveling the Mysteries - James Gehris
Complete with a proven process and additional
questions, this book expands on the strategies,
In : science and tools necessary to become a
' successful RCM facilitator or practitioner. Gehris
Bo o KS ' provides a roadmap to help ensure that any RCM
. & analyses are properly conducted and comply

with the SAE JA1011 standard for RCM.

10 Rights of Asset Management - 10 Minutes a Week to Great
Ramesh Gulati and Terrence O’Hanlon \ SEPZ - Meetings - Joel Levitt
According to 1ISO55000, asset management is a 7 If you are a meeting facilitator or a
coordinated set of activities designed to realize b g chairperson of meetings, this book and
value from assets. This book is about doing the | - these lessons are written for you. If you
right things at a system-asset level in order to participate in meetings, good for you
create greater value from assets during their for wanting to improve your meeting
life cycle. We believe that implementing the skills. The book and these lessons will
10 Rights of Asset Management discussed in increase your value to the meetings
this book will enable your organization to get more value from your you attend and check off one important box in your march
assets and to be compliant with 1ISO55000. toward leadership.

Request your copy: mrostore@mro-zone.com « 888.575.1245 . 239.333.2500

44 uptime april/may 17


http://www.contraqer.com
mailto:mrostore%40mro-zone.com?subject=Request%20For%20New%20Release
http://mro-zone.com

Road Map to Operational Readiness

and Asset Performance

Assess risk based on failure severity,
likelihood scores, and confidence assessment.

Visually navigate assets.

Enterprise Platform for Asset
Integrity, Reliability, and
Performance:

Ensure a safe, reliable, and

compliant operation.

Achieve business goals with a risk-based approach to asset management.
Bentley will help get you there.

Leveraging 30 years in design and visualization innovations, Bentley is at the
forefront of engineering software. Combining 20/3D plant models and point clouds
with engineering information and asset performance management, Bentley delivers
an enterprise platform to manage assets throughout their entire lifecycle.

The visual workflow supports both greenfield and brownfield operations; bridging
the gap between CAPEX and OPEX and enabling a sustainable business strategy
for operational excellence and safety.

Learn more at www.bentley.com
Or call 1-800-bentley

© 2016 Bentley Systems, Incorporated. Bentley and the “B” Bentley logo are eith
Systems, Incorporated or one of its direct or indirect wholly owned subsidiaries. Oth

Reality and geospatial context

Asset lifecycle information management
Asset strategy development

Risk-based inspections
Reliability-centered maintenance
System reliability

Asset health indices and dashboards
Risk assessment and work prioritization
IS0 55000 implementation

Change and configuration management
Operational analytics

Enterprise interoperability

E Bentley

Advancing Infrastructure


http://reliability.9nl.com/Uptime_Feb_March_2017_Bentley_Ad

AM

Asset Management

i

)

R ER
r

l_‘*l—m:
o E B8

¥i

Internet of Things

Andrea Ceiner

46 uptime april/may 17



1960-1980 FIRST 1980-2000 SECOND

WAVE of IT-Driven
Competition

WAVE of IT-Driven
Competition

« Automating « Integrating &
individual activities coordinating
+ MAINFRAME, automated activities

PC, TCP/IP, LAN, « HTTP INTERNET, WEB

RELATIONAL DB APPLICATIONS, SOA
« from mechanic to & ESB

electromechanical « electromechanical

assets assets controlled by

PLC, SCADA, M2M,
embedded computers

0O 00

IT (information technology) and OT (operational technology) disjointed

Figure 1: The four waves of IT-driven competition

Before addressing the way asset management changes in the Internet
of Things (loT) era, it is worth summarizing what has happened since infor-
mation technology (IT) became one of the main forces influencing the global
economy and the competition.

Figure 1 shows the historical IT waves that changed the competition.
Each wave represented a big move in many businesses, asset management
included. Every wave required new skills, techniques and technologies to
manage a new kind of asset.

It was in the second wave when a European leader in multivendor clin-
ical engineering services designed a new enterprise software application
supporting asset management. The company’s core business is all about the
management of medical devices in the hospital environment, a particular
kind of asset management.

The main tasks were grouped by the following services portfolio:

« Inventory and localization;

«  Preventive maintenance (i.e., scheduling and executing a pre-
defined checklist);

- Corrective maintenance, on call, with on premise repair, spare
parts replacement (MRO);

- Safety and security checks, following predefined protocols;

«  Replacement (e.g., obsolescence, unavailability of spare parts, un-
supported by original design manufacturer (ODM), failure before
maintenance too short).
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IT and OT jointed IT and OT merged

The IT system was a multi-tenant web application, replicated with the
single-tenant local servers spread throughout the network of hospitals served
by the company. This architecture permitted the company’s technicians to
work in a collaborative manner: technicians inside the hospitals performing
equipment tests and measurements, and experts of regulations and senior
technicians and engineers assessing remotely the results and defining the
operative protocols and procedures to be shared.

This architecture was uncommon in that market niche. Most, if not all,
competitors had a single-tenant local server, installed on premise at each
hospital, with no replication or sharing of data. The fact that the company had
all data replicated and shared gave it two competitive advantages:

A. Itwasableto leverage the remote collaboration and knowledge sharing
among technicians in different countries about different medical devic-
es, which meant giving its customers a good quality for a nice price;

B. It was able to be very precise in bid quotations, thanks to its big and
historical database (one million devices, with all economical and tech-
nical data).

Unfortunately, all the data was manually inserted by the company’s IT
team during working hours. If, instead, the company was in the third wave
utilizing loT, more than 60 percent of that costly quantity of data input would
have been replaced by an automatic computerized process, from the medical
device down to the shared database, until the backlog of the single techni-
cian, permitting the company to deliver even better service with less people.

loT is more of a business model revolution
rather than a technological revolution.
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Table 1 - loT Impact on Clinical Engineering Services

Service Second Wave (pre-loT) Third Wave (loT-1)

Inventory and Localization Manual loT driven: Automatic

Preventive Maintenance IT aided loT driven: Predictive

Corrective Maintenance IT aided loT driven: Over-the-air maintenance plus
machine learning and cognitive computing
suggesting intervention

Safety and Security Checks IT aided loT driven: Over-the-air telemetrics and image
detection plus machine learning and cognitive
computing recalculating risks and reprofiling

Replacement IT aided loT driven: Automatically calculated

But, this is not the only benefit of loT. It is interesting to see how loT impacts
that business. Table 1 presents a summary of the differences between the
pre-loT era (second wave) and today (third wave).

Here'’s a deeper look at how it all changes with loT.

 Inventory and Localization: In the second wave, the company had peo-
ple who went from ward to ward and room to room throughout the entire
hospital, assessing and recording on paper the medical devices. During
this phase, the company collected identification data (e.g., serial number,
label and other identifications), classification by type of device (e.g., de-
fibrillator by ODM and by model), localization (e.g., building, department,
floor, room) and state of the device (e.g., needs reconditioning, to be re-
placed, or good like new). Once the “tour” of the hospital was done, all the
paper was copied into the web application to be electronically recorded,

cleaned up, normalized and enriched by other information. °

In the third wave, this process could be automatic. The devices’ identifi-
cation information is either on hardware or firmware, or also inside the
embedded software, kept up-to-date in a secure manner by the ODM or
service provider via over-the-air provisioning and authentication cloud
services. The location could be set and determined by more than one
modality, such as radio-frequency identification (RFID) tags, Bluetooth®
dongles, Wi-Fi position, global positioning system (GPS) or cellular po-
sitioning, or a manual setting triggered by an alarm triggered by an
accelerometer, etc. The device could autonomously publish the data to
authorized subscribers (e.g., an asset management software application)
via message queuing telemetry transport (MQTT) protocol over secure
sockets layer (SSL), or any other secure transmission protocol. Classifica-
tion and state assessment could be done through low-cost augmented
reality techniques, using a webcam or smartphone in combination with
image processing for device picture matching.

« Preventive Maintenance: The company would go from preventive
toward predictive. Today, the metrics published continuously by the
devices are a valuable source of information. They can be processed by
standard normalization paths services in the Cloud that prepare the data
to feed properly to the machine’s learning and cognitive computing al-
gorithms. Statisticians analyze the output and share the results with R&D
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engineers, after-sale service managers and marketing managers. When a
cloud service can predict a device failure 24 hours in advance with 99.8
percent precision (as evident recently in a real case), this information can
be used by:

- the end user to call for help before the break occurs;

- technical assistance to avoid an intervention covered by
warranty and to discover fraud;

- a backlog optimizer service for the support engineers, with
automatic opening of tickets with self-documenting
capabilities;

- the device itself, setting its own failure based maintenance
(FBM) indicator and shutting down with an alarm notification to
avoid clinical risks and costs.

Corrective Maintenance: Connecting a device to cloud services and to
the apps and web applications used by the maintenance service means
performing a lot of tasks over the air, without the need to be physically
in front of the device. You can have precise diagnostics and know ex-
actly what the device’s state was before and at the time of failure. The
same data can feed the machine learning algorithms, which bind that
failure with the intervention procedures that best fit with it. You can
connect via MQTT or virtual private network (VPN) with the remote
device in alarm and change its settings, reboot and update the firm-
ware, operative system, embedded middleware and software applica-

The Internet of Things
will change the asset
management market, led
by those companies that
will design their business
models as loT-driven.



tions. You can have a senior engineer remotely guiding a lower skilled
technician in real time by use of augmented reality. This way, you save the
time and cost of moving skilled engineers here and there, and you can
also design a new technical support organization and skills map.

Safety and Security: The device could autonomously publish its events,
metrics and all relevant data for safety and security checks to authorized
subscribers (e.g., a risk assessment software application running in the
Cloud) via MQTT protocol over SSL or any other secure transmission
protocol. The full process could be computerized, requesting human in-

data to ODMs. Dynamic maintenance predictive paths, real use informa-
tion and real objective data about warranty claims (anti-fraud detection)
have a real monetary value for ODMs. Short-term, it cuts the warranty
costs of their medical devices and permits the R&D and marketing staff
to design new models fit for real use, which means selling more for a long
time. Additionally, ODMs themselves could design their own service-ori-
ented business model, moving from selling a product one-off toward
selling a recurrent service forever.

Conclusion

tervention only at the end of the process for reading and reviewing the
final report to the customer. Visual parameters could be quickly detect-
ed through low-cost augmented reality techniques using a webcam or
smartphone in combination with image processing for device picture
matching, avoiding moving skilled people on premise. Also, the use of
machine learning and cognitive computing can have a huge impact on
how clinical risks related to the use of medical devices are profiled and
detected.

The Internet of Things will change the asset management market, led
by those companies that will design their business models as loT-driven. To
succeed, they will have to create an ecosystem of clients, partners and suppli-
ers because loT can only succeed by leveraging an ecosystem. No company,
regardless of its size, can do it all by itself.

There are more than 360 loT platforms and over 100 protocols available
today, with an impressive concentration of venture capital in start-ups hav-
ing loT in their goals. You need to partner with a local company that has the
expertise and skills to help you make the right choices for your business and
helps you in designing your loT solutions.

Replacement: As a consequence of the radical impact of IoT on the com-
plete lifetime of a medical device, the replacement date is calculated with
precision based on the data collected all along its lifetime (e.g., real us-
age, events log, settings, state log).

Andrea Ceiner is the Group Product Marketing Manager
M2M/IoT at Tempestive S.r.l. Andrea has been working

in the IT and Software industry since 1991 and began

his professional career with Euris Group as a software

New Revenue Streams: loT is more of a business model revolution rath-
er than a technological revolution. From the technical point of view, it is
a fast evolution and commoditization of IT and OT converging over the
Internet protocol and available as a service at a low price. All that infor-
matics encapsulated in easy to use services available in the Cloud opens
the door to new business models as never before. One example is selling
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“In maintenance, you must always begin from the
beginning, but don’t forget to set your ultimate goal.
Otherwise, you will just waste your time and energy,

and lose your right path.”
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You risk regressing
if you don’t work
in continuous
improvement

of your system.

“Don’t begin with purchasing new
devices to enhance the ACM; think
first of the right organization and
workforce competence and skills to
use contently what you will buy.”

n maintenance, a big challenge is how to put different concepts and theories

into practice, especially when you must also change the mind-set of your
workforce and introduce a new way of thinking.

At OCP Group, the world’s leading producer of phosphate rock and phos-

phoric acid, and a global fertilizer leader serving the agricultural industry, several

obstacles surfaced while trying to change its operating point of view in maintenance.

The journey began in 2007 with a mission to conduct systematic overhauls and
preventive maintenance based on frequencies and durations. Condition-based main-
tenance (CBM) was not fully developed at that time and was considered as a luxury,
not a necessity. Moreover, people did not really trust the results of CBM.

In 2008, maintenance engineers in the Maroc Chimie plant received basic train-
ing in vibration analysis. From this, they began to understand the benefit of vibration
analysis to predict and fix future failures before breakdown. It was really a shift in the
company’s philosophy of maintenance and really magical to see how basic vibration
training can make a huge impact when it is used.

The big question was how to enlist all Maroc Chimie workers to embrace and
engage in this new concept. How do you lead a smooth change in maintenance, and
even in production, and be more persuasive? The first step was to learn and deeply
master all asset condition monitoring (ACM) techniques and methods, especially vi-
bration and infrared temperature measurements, buy and use the right devices, and
show and publish results to others.

The first achievement was when a maintenance engineer managed to balance
a big blower in a fertilizer plant, which runs with 45 mm/s (0,147 ft/s) in vibration to
2mm/s. Back then, it was an impossible problem to solve in the maintenance work-
force’s eyes. One worker remarked: “l know that we can balance blowers, but not this
one! How did you do it?”It was then that the maintenance engineer realized the prob-
lem was deeper than just exploring new technologies or applying conditional mainte-
nance in the plant. The limitation was in each maintenance worker’s brain and beliefs,
which shackle and stop each of them from seeking and exploring new solutions.

To break this barrier, plant maintenance workers needed to gain more confidence
in themselves. To become more confident, you have to increase your competence.
Competence comes naturally with experience, or with high-level training and prac-
ticing. That is why, in 2009, the OCP Safi plant initiated a big effort for ISO certification
on vibration and thermography. All Maroc Chimie inspectors were certified ISO level
two in those fields. They became proud and more confident in their analysis and in-
terpretations. Then, other maintenance personnel showed more respect and esteem
to inspectors and accepted their recommendations.

The first version of the CBM program was in the form of an inspection calendar
containing all tasks and frequencies. Inspectors had to check the frequencies from the
calendar and do the inspection rounds, then initiate a work order in the computerized
maintenance management system (CMMS) if the vibration or temperature exceeded
the limit value.

At the end of each week, inspectors would send an overview report of all anom-
alies detected within the week, with the number of each work order and the investi-
gation or remedy status. Those reports allow the plant to have a reliable database of
all previous problems to improve future maintenance strategies.

In 2010, in order to be more professional and share inspector expertise, each
work order generated by the inspector was accompanied by an“Anomaly Flash” report,
scientifically describing the physical phenomenon in more detail. This document was
the last link to complete the chain of the plant’s inspection process and respond clearly
to maintenance personnel’s needs and requests.

april/may 17 uptime 51



Aci

asset
condition
information

Asset Condition
Management

Reliability Engineering
for Maintenance

O Reliable information available for
maintenance problem analysis
(e.g., FMEA, CA, etc.)

O Sharing of information with all
maintenance workers

O Online verification of results and being on-site

intervention efficiencies
more assurance

Figure 2: Managing ACM on other Uptime Elements

To better utilize its CMMS, since 2012, all inspectors’ calendars have been
configured in the CMMS system and all measurement values were integrated
and stored inside. With business intelligent software, the company can gen-
erate all graphs and follow measured value tendencies and trends.

As is the case for all disciplines, when you feel that you master some-
thing, be aware! You risk regressing if you don’t work in continuous improve-
ment of your system. It is not something that is “NICE TO HAVE" to make your
system living; you must improve or just think deeply in all your maintenance
activities to maintain and drive your progress. In the case of Maroc Chimie,
new gaps began to appear:

- Retirement of experienced inspectors;

-+ No respect of the maintenance calendar (e.g., vacation periods, difficulty
to access in some equipment at the top of the elevator, breakdown in
measurement devices, etc.);

- Disinterest of inspectors in periodic measurements (task without added
value), especially when they feel more competent.

In dealing with this situation, the company explored several questions:
How can new technologies help us overcome all the previous constraints?
How can we make our system less dependent on humans without losing their
advantages? After extensive research, the company found the appropriate
solution in a wireless system. The concept of this solution is summarized in
Figure 1.

It consists of wireless sensors that send periodic measurements of vibra-
tion and temperature through multiple relays to the gateway. All this infor-
mation is recorded on the server and can be displayed and analyzed on the

&
NCLRLD LB

= - Display and interpretation Edition of reports
Information collection of results
-7

Remote measurement

Figure 1: Wireless measurement and interpretation
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system’s website. You can also add the spectrum of acceleration, velocity and
temporal signal if you want to enhance your analysis.

With this solution, any qualified and experienced inspector can analyze
values and share reports. This activity can be outsourced, depending on the
company’s maintenance strategy. According to the available number of wire-
less sensors, you can begin with critical equipment and expand it to others;
you also can change the position of the sensors if the criticality of equipment
changes. Maroc Chimie outsources this activity to a company that handles the
maintenance of all systems and interpretation of results. The plant receives
a“daily flash,” which includes the situation of the network and all measured
alarms, and a more detailed weekly report with spectrum analysis, efficiency
of previous interventions, etc.

Now, the plant is working on a link between this solution and the CMMS
to automatically generate a work order if the value exceeds its limit. The calcu-
lation of mean time between failures (MTBF) and mean time to repair (MTTR)
also can be done automatically using this solution to follow or confirm the
reliability of the plant’s equipment (e.g., if the value of vibration is approxi-
mate to 0 mm/s, the equipment is at a standstill). The plant just needs to work
on a combination of values and information in the wireless software to have
the right information.

What's next? How to make all ACM elements wireless. The plant is now
working with several subcontractors and suppliers to develop this aspect.
It will test a new wireless oil analysis in a turbine tank. It is also working on
intelligent lubrication with wireless sensors, which would automatically add
oil or grease if the temperature is high.

The impact of this new way of managing ACM on other Uptime® Ele-
ments™ is summarized in Figure 2. The creation of a reliability section and
a laboratory of maintenance in the plant facilitates the interaction between
wireless systems and other maintenance activities.

JBILI Abdenour, CMRP, is a manager of maintenance
methods at OCP Group. Jbili is leading asset condition
monitoring improvements at the OCP Safi chemical site.
Mr. Abdenour is also certified ISO 18436 level 2 on vibration

and has advanced notions in inspection and all NDC
techniques. www.ocpgroup.ma
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IMPLEMENTING A

PROFESSIONAL

DEVELOPMENT
PROGRAM

fyou're looking for a way to strengthen internal and external cus-

tomer relationships, provide prospects with a forum to familiarize

themselves with your expertise, and add value to your industry,

consider implementing a professional development program. Not

a product training program, although that can be a separate, relat-

ed component, but a professional development program whereby
you share current and emerging industry knowledge that helps partic-
ipants be more successful on the job.

If this sounds overwhelming, consider different ways you could
focus your efforts: provide specialized training that addresses specific
individual or group skill gaps; train new hires and transfers on specific
operating procedures and standards as they join the department; or
keep an existing workforce updated on new industry trends.

In-house reliability professionals can also consider creating profes-
sional development programs for their internal customers, particularly
for situations where close collaboration is required. These departmental
presentations can help others in the organization understand current
policies and processes, why they’re important, and the roles and respon-
sibilities of the personnel involved. An added benefit is the potential for
improvement that comes about when everyone has greater awareness,
understanding and credibility.

Here are some tips to keep in mind to ensure an effective profes-
sional development program.

Start Small

Master one topic and delivery platform, then evaluate customer
and prospect responses to the offering, participant engagement and
subsequent financial return. Evaluate others who offer the same kind
of training that you're considering. What gaps remain?

Test your topic with small groups at trade shows, lunch and learns,
and association events. Ask for detailed feedback and follow up with
participants weeks or months after to see if your training truly made a
difference.
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Use this opportunity to develop an accompanying resource guide.
Start with a handout and augment it as you gain more experience and
refine your training. For example, you could have a manual for a three-
day program that is over an inch thick and a manual for a one to two day
session that is 43 pages long. Each manual should be developed to serve
as a longtime reference guide that reinforces the training and knowledge.

If you don't charge a fee for your professional development pro-
gram, make sure your financials include income from business resulting
from attendees. You may not always be able to attribute the additional
business directly to the training, however, you can confidently attribute
a percentage.

Focus on the Content

Spend the necessary resources to create a curriculum that can’t be
replicated through YouTube™ and a few good books. Identify an instruc-
tor or two who has significant and current real-world experience and can
link the classroom subject matter with his/her practical experience. Look
within your company for would-be instructors who have expertise and
deep experience. You probably have people already on staff who can
fill this role and simply need a little practice time to hone their onstage
presence. The testing process mentioned previously is a good time to
train this talent and prepare them for the high stakes presentations.

Make sure the content stays current with continual updates. The
overall flow and themes may remain the same, but you want to make
sure you have examples that are weeks/months old, not years.

Fight the urge to focus on company products or services. It's tempt-
ing to tout your latest and greatest, however, it's also the best way to
erode credibility and your chances of continuing a relationship with the
participants.

Mine Existing Custom Programs for Scalable Ideas

Look at presentations you're currently putting together for custom-
ers and prospects. Can these be made customer-agnostic and turned




into a training class? Or could you put several different presentations together
for a longer class?

What questions are your customers and prospects asking about the indus-
try? What concerns do they have about developments in your product category?
Are there some questions or topics that come up repeatedly? Or is there a need
that they have that could also fit other companies? Track these for a few weeks
or months to identify trends, then use these trends to drive your next steps.

This strategy was recently used to create a digital training program for an
international soft drink company. The company needed a digital vehicle that
allowed it to deliver a skills-based assessment to its reliability professionals. Once
the project was completed, the digital training program was used as a template
for other customers. The process of developing and completing the project also
revealed potential bottlenecks, as well as opportunities for expansion and ad-
ditional customization.

Expand Deliberately - Begin With the End in Mind

As you look to expand, consider building out multiple ways to deliver the
same topic. Assuming you've already mastered presenting in person, evaluate
how you could incorporate a webinar, either live or recorded. Experiment with
posting snippets of a webinar or recorded presentation on your website or
LinkedIn® page. You can also record the entire presentation and make it avail-
able to attendees as a refresher. This works best if the training is for a specific
purpose and won't be valuable to others. You don’t want your videos to replace
your involvement in the process.

Turn sections of your presentation into blogs that can be serialized on your
website or an association or trade media publication, or incorporated into an
e-mail campaign to customers and prospects. This keeps your company’s
brand and its availability as a professional development resource in front
of people who are looking for the guidance you offer.

Offer current customers a presentation of your core topic with spe-
cificideas on how you could add custom content to address their current
or future needs. Use this as an opportunity to visit their offices (if you
haven't) or invite them to yours (if they haven't).

Capitalize on the Human Nature of Networking

If you're hosting participants from multiple organizations, delib-
erately mix the groups so individuals expand their network during the
learning process. This elevates their experience and helps them learn from
one another.

Separate preexisting groups that already know one another through
seat assignments for presentations and meals, provide everyone with a name
tag and use table tent cards to reinforce the individual’s and organization’s name.
Use class participation to encourage the exchange of best practices. Allow par-
ticipants to exchange contact information themselves; you'll want to respect
their ability to select whom they prefer to interact with beyond the training
experience.

Whether your intent is to influence internal or external customers or pros-
pects, a professional development or training program of any scale provides a
replicable tool you can scale for your needs and that of your audience.

Kenny Foley leads the technical response team at
Hydrotex, a national manufacturer and distributor of

high performance lubrication and fuel improver solutions.
He is also a leader of Hydrotex’s Lubrication University,

the company’s professional development organization
and manages the company’s Principles of Lubrication
Certification program, which ensures Hydrotex consultants
are trained to present to customers and prospects. He is a
Certified Lubrication Specialist through STLE.
www.hydrotexlube.com

“An added
benefit is the
potential for

improvement that
comes about when
everyone has
greater awareness,
understanding
and credibility.”
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Joel Levitt

ver walk into a room, look around and conclude that all is well.
But then, someone picks up papers, a briefcase, or some other
object from the floor, right where you were about to walk. You
hadn't seen it. Your vision is fine, so how could you have missed
it? It makes you wonder how many other little things you missed
in other places, too.

There is a mind-set needed to see little things. Sure, there are those who
rebel against those compulsive people who want everything just so. But as it
turns out, when everything is just so, the scene is easier to take in and see if
there are any insidious defects that could cause real problems. Factories are
like that, too. If the plant is just so, it is easier to separate out the problems
from the background.

There is something even deeper at play. How can anyone walk by a
defect right there, day in and day out and in their face, and do nothing?

There is a mind-set needed to
see little things.
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Humans are masterful at separating out the signal from the noise. If the
background stays the same, then the signal (defect) fades and eventually
disappears.

An article in a NASA publication explored the normalization of deviance.
It describes it as a cognitive (i.e., wired into the brain) process that when a
scene doesn't change, we stop seeing the details. The article cited the space
shuttle Challenger tragedy to this phenomenon. In the maintenance reliabil-
ity world, it would be a temporary repair that after a few days, stops looking
temporary. In fact, it stops being visually present entirely. If anyone asked you
if there are any temporary repairs, you might answer, “I'm sure there are some;’
but you might not remember the one right in front of you.

Rather, you will be reminded of something if it actively intrudes into
your conscience. Think of a factory defect that makes scrap and it is your
job to clean it up. Since you are actively involved, the defect fades into the
background much more slowly. It still fades, but more slowly, so it can be
recalled into consciousness much more quickly. Many of the exercises used
to identify activities that add value are designed to highlight defects that
might have been forgotten.

Defect elimination is the royal road to reliability and institutional integ-
rity. Some defects have been around for a while and stop being seen or per-
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How can anyone walk by a defect right there,
day in and day out and in their face, and do nothing?

ceived. For a manager who does not work with the equipment and, therefore,
doesn't get confronted by the consequences of the defects, the defects he
or she sees would blend into the background. For the workers, however, the
defects would have more persistence since they are confronted by them and
have to mitigate them.

There are probably people in your life that seem to be universally better
at spotting defects than you. Whereas you might normalize crumbs on the
dining room table after 10 minutes, other people might keep seeing them.
Of course, it can be attributed to laziness, but you can always plead normal-
ization of deviance and only a little laziness!

When it comes to the perception of defects, the conclusion is twofold. If
you want to attack defects, don’t rely on managers because they cannot see
the problem as well. Rather, recruit people into leadership roles that are detail
oriented because they are just plain better at seeing defects.

Finally, these invisible defects are in the way of a smooth running insti-
tution. They are also responsible for many things, from small breakdowns to
major catastrophes.

Joel Levitt, CRL, CPMM, is the Director of Reliability Projects
for Reliabilityweb.com. Mr. Levitt has 30 years of experience
in many facets of maintenance, including process control

design, source equipment inspector, electrician, field service

b

“ ;=== technician, maritime operations and property management.
F\\‘\ He is a leading trainer of maintenance professionals and has
h

L
WY

trained more than 17,000 maintenance leaders from 3,000
organizations in 25 countries in over 500 sessions.
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Be sure to look for future cartoons from Tom in upcoming issues,
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“mm .ﬂ : Wm Q c v.ﬂ — 3 m nm ﬂ .ﬂo o : and don’t miss his Keynote at The RELIABILITY Conference where he uses

Tom Fishburne, Marketoonist

cartoons, case studies, and his marketing career to tell a story visually.
It is sure to be both humorous and insightful!
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Uptime Elements Mapped Services and
Training™ (MSAT) Solution Providers Program:

Solution providers who have earned the Certified Reliability Leader™
designation and who support Reliabilityweb.com'’s work to expand its use
and follow the 4 Fundamentals of Reliability Leadership.

4 FUNDAMENTALS OF RELIABILITY LEADERSHIP

Look for the CRL value seal when seeking your solution provider.

O INTEGRITY

Do what you say you will do

© RESPONSIBILITY

Being accountable/take a stand

® AUTHENTICITY

Be who you say you are

o AIM

Work for something bigger
than one's self

WORKWITH SOMEONE YOU TRUST
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EEEEEEEEEEEEEEEEEEEEEE SDT _j?’ nexus®, fglobal ULTRASOUND
............... More Advancing nfrastucture institute

Find a current list of MSAT Providers: www.reliabilityweb.com/directory

Copyright © 2017. All rights reserved. Certified Reliability Leader™, Reliabilityweb.com®, A Reliability Framework and Asset Management System™
and Uptime® Elements™ are trademarks and registered trademarks of NetexpressUSA Inc. in the U.S. and several other countries.
T

ﬁco-m 888.575.1245 - 239.333.2500 - crm@reliabilityweb.com
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Augmented reality is a touchstone
of any film that is set in the future.
The character stands in front of
multiple holographic screens, able
to access any information he or she
wants with the flick of a wrist.

Uptime® magazine recently met with Stéphane Cété, Fellow and
Research Director in Bentley Systems’ Applied Research Group.
Coté’s work explores the potential of augmented reality in the
context of infrastructure engineering. Last spring, he and his
team experimented with Microsoft® HoloLens™, an augmented
reality device that will shape how all of us will work going forward.
Coté talked with us about the HoloLens itself, the benefits of
implementing it, and much more.



Now, what was once

something that only could be
seen in the movies is reality.

Q: A lot of our audience has never used anything like this
before. Can you give us a little background of what the Microsoft
HoloLens is and how it works?

A: What the HoloLens can do, essentially, is take the data you want to
view and put it in context. | have difficulty remembering people’s names, so
the perfect augmented reality application | would like to have is one where
| put on my HoloLens and when | see you, your name would appear next to
your head. This is one example. Another example is when | go to the grocery
store and put a can of food in my cart. How do | know it is good for me? The
HoloLens could display extra information related to nutrition, whether people
liked it on Facebook” and those sorts of things. Two weeks ago, | was visiting
my stepparents and had to do some work in the basement that included
destroying an old window and laying out bricks to close the space. I've never
laid out bricks, so | looked on the Web to learn how to do it. Then, | had to re-
member the information. | went downstairs and, based on my reconstruction
of the video, | laid out bricks. But the augmented reality system would put it
allin front of you and show you how to do something, like lay out bricks. It is
just there in context, in 3D, exactly where the work has to take place. That's
what makes it so convenient. And, that’s what this whole idea of augmented
reality is all about. You can display things at their appropriate place.

Q: What are the types of benefits that we're going to see, espe-
cially in the manufacturing industry and day-to-day operations?

A: Anytime you need to access information, like the specifications of a
device, how to do this type of operation, who is the last one that changed
that part, that information is stored with a reference to that object. So, you
see a pump and it’s broken. And you ask, “Has it been fixed several times?”

Using augmented reality, you would just click on it with your finger and all
this information would appear in the form of a menu. You could have access
to the specifications of that device, the number of times it's been repaired,
the company that installed it, the company that built it and the new models
that are available. All that would be next to it. You wouldn’t have to search
anymore or browse documents.

Let me explain it another way. Say you have a certain type of maintenance
done in your plant every month. It's always the same guy who does it. Well,
one day, he is out sick. No one else knows how to do it, so how can you pro-
ceed? Well, one possibility is you send someone with an augmented reality
system that gives instructions on how to perform the maintenance. It might
say, “l know where you are because | can sense your location. Turn this handle
left” And it’s very clear. There's an arrow that displays around the handle. You
follow the steps and at the end, you've done something you've never done
before. Now, you might need some help in the process. For example, the
system says open the handle, but it doesn’t open. You can call someone and
that person remotely sees what you're seeing. And, that person can annotate
what you're seeing. In the case of our example, this person might say, “Okay,
you're using this handle. There is a screw there!” The individual can illustrate
this by putting an arrow next to it, so you can see what the person is showing
you. Augmented reality would dramatically facilitate collaboration.

Augmented reality also can be used in unexpected situations. Let’s say a pipe
bursts or an instrument breaks. You can’t program a HoloLens to tell you how
to proceed because you don't know how to proceed. There’s no written proce-
dure for fixing that. How do you solve that? Instead of using the HoloLens as a
teacher or guide, you use it as an assistant. You are in front of the device that's
broken and you ask, “What's the problem?”The system will be programmed
to tell you, “The problem is that instrument doesn’t seem to work anymore.”
So, you have to make a decision. You say, “Could you show me the historical
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values measured by that device?” The system would show you in front of
your eyes the graphs of the variations of pressure and then you can browse
through that. This could make a huge difference in terms of efficiency.

Q: As | hear about this technology, I think, “Why wouldn’t
you want to use this?” It seems so practical and easy, and it
eliminates a lot of human error and unnecessary steps. But, is
there any resistance to using augmented reality from the current
workforce? Or have many in the industry embraced it?

The only negative comment I've heard is, “Okay, that's interesting, but
that’s not the way we do things currently”’| think one can easily overcome that
problem. The augmentation program can be adapted to existing procedures.
And, employees can be educated to the new system. It's not like 20 years
ago when computers were still a new thing. | saw how people reacted to
the HoloLens. You see, in the center, you have a small dot. That's your mouse
pointer. Now, you must click by doing this. They instantly got the idea in a few
seconds. Augmented reality offers a user interface that is very natural to use.

Q: It almost sounds as if somebody is exposed to it; as they try
it, they can see it. It's not a hard technology to understand. It’s just
adapting it, like you said, adopting it into their process.

Exactly, and I'll give you an example. The main difficulty of augmented
reality is tracking. That is, measuring the position of the tablet or the HoloLens.
And it's extremely important because that's how we display things at the right
place. Let’s say on this table you want to display a virtual pot of flowers. If it
was a true object, as you walk around the table, you would expect this pot of
flowers to stay in the same place. That’s how real objects behave. But, if you
don't do a good job of tracking, this pot of flowers will move around. And
then youd say, “That’s not a real one because it moves strangely” What's so
nice about the HoloLens is that the tracking aspect has been mastered in a
nearly perfect way. If you put a hologram in the middle of the room or even
in the middle of the air, you leave it there and walk around. It behaves as if
it were staying there, stable, not moving. It behaves like the physical world.
If the augmentation is done well, then people will automatically see these
augmentations as normal and they will interact with them as if they were
interacting with the real object by taking them and moving them around. It
is as if augmented reality is just an extension of reality. It's very easy to master.
You don't even need to learn to use a map.

Q: That'’s really interesting. Where do you see this technology
going? | mean, it’s so complete at this point, but what are the
possibilities with this technology?

It's just beginning. | was viewing a nine minute movie produced four
years ago. It's called “Sight” It is a futuristic movie, where Sight is an augment-
ed reality system running on your contact lenses. You see virtual objects, real
objects, information, names of people. It's perfect. And then the lady says
during a conversation, “The other day, my Sight crashed”” And the guy in front
of her, who is the developer of Sight, says, “No, Sight never crashes”“Yeah,’
she says, “I'm positive my Sight crashed. | was running in the park and it just
stopped working. | couldn’t see anything. | was afraid.” Of course, she could
see the physical world. She just could not see the augmentations that she was
used to seeing with the physical world, like the proximity of a shop, someone
suspicious approaching, information about her current e-mails, or all that stuff
that would be normal in your everyday life. She was afraid because those were
no longer visible. We might become as dependent on augmented reality as
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we are today with electric power. We feel we can't do anything if there’s no
power.

Q:That's an impressive statement—a future you can visualize.

What I've often heard is that in the future, forgetting your augmented
reality device at home would be as bad as it is today when you forget your
smartphone. It would be integrated into our lives.

Q: There’s a component that was discussed about the voice-
based virtual assistant. Can you explain that a little bit?

A worker on-site is typically carrying or using tools. That worker’s hands
must be free to do work. There are two ways to interact with augmented re-
ality technology, either by voice or by hand. With your hands, there are only
a limited number of gestures you can make and it becomes tiring in the end.
So, the voice-enabled technology might be a good choice. Let’s say you're
being taught by a human about how to do something. This person explains,
you can ask questions and it's very natural. That's what we're trying to do in
our demo, simulate someone who is trying to help you.

Q: It’s just like talking to the machine itself and getting those
answers.

Exactly.

Q: This has been very interesting. Is there anything else you
would like to add?

There are two things. First, this technology, like any other technology,
has good and bad aspects. But, if this technology helps you learn faster, be-
come a better person and better understand how to live with other people,
then it's good for us. So, it's a good idea to start right away and think of ways
this technology can help us become better. Secondly, whether we want it or
not, whether we think this technology is good or not, it is going to happen
and become an integral part of our lives. | believe everything in the future will
be augmented everywhere by everyone. These augmentations will give us
superpowers - it is like the next step of human evolution.
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A Lubrication Condition or a
Mechanical Condition?

When monitoring your bearing lubrica-
tion with ultrasound, it is important to
watch for very high values in your condi-
tion indicators (total RMS and peak val-
ues). After applying grease, both values
should decrease proportionately. This is
a sign the bearing was under-lubricat-
ed. If the total RMS value lowers, and
the peak value stays relatively the same,
then the bearing has a mechanical con-
dition that is generating impacts.

SDT Ultrasound Solutions « 1 (800) 667-5325
www.sdtultrasound.com

PDCA Cycle

The power of PDCA is its simplicity and cu-

Th Hela,t"’"ty ok mulative improvement possibilities by con-
Continuous tinually repeating the cycle, done either by
the same team or other teams.

Improvement

PLAN: Start with the expected results in
mind. Establish the objectives and processes
required to attain the expected results.

DO: Implement the new process. Start small
at first to test the new idea.

CHECK: Measure the new process relative to
the expected results.

ACT: Analyze the differences and root causes
by comparing current best practice versus new ideas to understand spe-
cific opportunities. Each cause should be the beginning of another PDCA,
resulting in further improvement.

Dr. Klaus Blache - The Relativity of Continuous Improvement
www.reliabilityweb.com/bookstore

7 Steps to Performing
RCM Analysis

. Develop operational objectives

. Identify functions

. Identify functional failures

. Determine failure modes & effects :

. Identify equipment and systems with '
poor reliability history :

6. Develop task recommendations

7. Identify “reliability issues” and one-time improvement opportunities

U b W N =

To read a full case study utilizing this approach, visit: http://pinnacleart.
com/increasing-profitability-through-a-comprehensive-risk-based-reliabil-
ity-improvement-project/

PinnacleART Headquarters - (281) 598-1330 - PinnacleART.com

The Pencil Method of Balancing

|

Figure - You can balance with a pencil if you have
slow speeds, large deflections, and a steady hand.

Many craftspeople and engineers have tried to balance a machine using
a pencil to mark the shaft. Given a slow speed, large deflections, a steady
hand and some nerve, this could have been successful (see Figure). A
weight is simply added opposite the point of shaft deflection or pencil mark
on the shaft.

This book will present an accurate electronic approach to the pencil meth-
od of balancing. Electronically, an orbit path of the shaft can be generat-
ed. Also, electromechanically, a phase reference mark can be produced to
show where the shaft is at a particular time. The author’s experience is con-
fined to machines with hydrodynamic bearings.

Charles Jackson « The Practical Vibration Primer
www.reliabilityweb.com/bookstore

For other Maintenance Tips and great information, visit: www.reliabilityweb.com.
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A continuous improvement cycle consisting of plan-do-check-act is
known as

Using an item in a way that applies stresses that are below the
recommended stress values

A structured, pre-prepared form for collecting, recording and
analyzing data as work progresses

Any resource (asset/system) whose capacity is less than the
demand placed on it, or which controls the maximum rate of
production of resources ahead or behind in the process stream

A comparison of a measurement of a system of unverified accuracy
to a measurement of a system of known accuracy to detect any
variation from true value

A piece of information, in raw or unorganized form, used as a basis
for reasoning, discussion, calculations, further processing and
communication

A process by which equipment or a facility is tested to verify that it
functions in accordance with its design objectives or specifications
A phenomenon that occurs when the absolute pressure in a pump
intake line is reduced below the vapor pressure of the liquid
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A method that allows an organization to determine the actual
cost associated with each product/component, process, or service
produced based on actual resources consumed

All work waiting to be done

An iterative process used to optimize preventive maintenance (PM)
intervals

Trustworthy, something you can depend on

A Japanese word for Output Optimization

Adjusting the distribution of mass in a rotating element to reduce
vibratory forces generated by imbalance

Any foreign or unwanted substance that can have a negative effect
on system operation or reliability

. A Japanese workplace organization technique to reduce wastage of

resources and space while increasing operational efficiency

Congratulations to Jay Jayakrishnan!
Jay submitted all the correct answers and is the winner

of an autographed copy of Feb/March Uptime's
featured cartoon by Tom Fishburne.
Thank you to everyone who participated!
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PRUFTECHNIK is a leading single-source

solution provider for machine laser alignment,
condition monitoring and nondestructive testing.
PRUFTECHNIK's technical innovations optimize
the availability of your rotating equipment—and

stop small amounts weighing heavily on your
bottom line. PRUFTECHNIK Inc.
7821 Bartram Ave.
Philadelphia, PA 19153
Phone: (267) 337-6021
usa@pruftechnik.com

www.pruftechnik.com
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INTRODUCING

THE NEW OIL SIGHT GLASS

A DRAMATIC INCREASE IN THE VISIBILITY, DURABILITY,
AND VERSATILITY OF THE PROCESS OF VISUAL OIL ANALYSIS.

OIL VISIBILITY

The view is crystal clear
and now you can inspect
your oil from the top of
the sight glass

EXTREMELY DURABLE
The inherently strong
polyamide material will
withstand the toughest
environments

UV RESISTANT

Excellent weathering
allowing it to withstand
exposure to sun, rain, and
other extreme conditions

SEDIMENT DRAINAGE
A sloped floor for better
evacuation and resetting

of the oil sight glass

Learn more at descase.com/osg

CHEMICAL
COMPATIBILITY
Polyamide is compatible
with all gear and mineral
oils, most synthetic oils,
and diesel fuel

INDICATION MARKS
Visually inspect and
monitor the rate of
accumulation of water in
the oil sight glass

WHITE BOTTOM
Provides a highly visible
canvas and virtually
magnifies the presence
of sediment

.| DUAL-MOUNT
- Install the same sight

glass in a vertical or
horizontal position

© 2017 Des-Case Corporation. All rights reserved. ® Des-Case is a registered trademark of Des-Case Corporation.

M DES-CASE
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