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CONDITION MONITORING

CAN SAVE BOTH MONEY AND LIVES
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t's well-known that reliable condition
monitoring had a difficult childhood. In
many respects, the practice developed on
its own over the years, much like a child
who matures without parents or without a
specific set of tried and tested guidelines for
what to do and how to do it. But those of us in
the field know better, and difficult childhoods
often make the most interesting adults.

When equipment breaks down, it’s costly to get it running again.
For that reason alone, maintenance should never be thought of as
merely a drain on resources. Maintenance costs can be offset and,
given accounting changes and a different management approach,
even show a profit. Senior company executives and their accountants
have too little appreciation for the opportunities to make mainte-
nance a profitable operation rather than a loss leader.

Managing Costs

Analysis of maintenance costs clearly shows that a repair after a
failure will be three to four times more expensive than the same
maintenance activity when it is well planned. But maintenance is not
usually considered a top priority with most shipping companies, who
don’t fully appreciate the cost of downtime or the financial impact of

unusable machinery on their vessels.

Unfortunately (and incorrectly), maintenance has too often been
viewed simply as a direct cost burden of labor, material and overhead
— fixing machines when they break down instead of carrying out
“expensive” routine preventive maintenance. However, the real ex-
pense is in fact incurred when equipment does break down because
more modest scheduled maintenance expenses were spurned as a
matter of company practice.

I was assigned to a vessel a number of years ago that changed op-
erating companies. The previous company had a firm policy that, ev-
ery four years, each pump and motor on the ship would be removed,
taken to the workshop and overhauled. The result was zero break-
downs. With the new operating company, this policy was seen as an
unnecessary expense and abandoned. It worked for a while, but soon
the breakdowns started happening and repair costs skyrocketed.

Of course, senior management tried to blame the chief engineers
for the increase in breakdowns, but to quote John Adams, “Facts are
stubborn things; whatever may be our wishes, or the dictates of our
passion, they cannot alter the state of facts and evidence.”

Managing shipboard preventive maintenance systems in the
21st century is a daunting task, but one that really deserves much
more attention. Increasing global competition, rapid advances in
technology, safety and environmental considerations, and changes
in management structure not only offer considerable opportunities
to improve performance but also a much-needed competitive edge
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Condition monitoring for fault predictability, identification, isolation
and repair is the heart and soul of every reliable preventive mainte-
nance system, or at least it should be.

Multidisciplinary Approach

Effective maintenance management requires a holistic, multidis-
ciplinary approach to systems thinking encompassing economics,
instrumentation engineering, scientific discipline and information
technology to detect and predict failures. The potential benefits of
such an integrated multidisciplinary approach are wide-ranging.

It’s been clearly demonstrated that the use of effective conditioning
monitoring and maintenance techniques can give companies signifi-
cant improvements in efficiency and directly enhance profitability.

They also have a major impact on the operational efficiency of
each and every vessel. That impact increases as the systems become
more sophisticated and their elements more dependent upon one
another. It requires an interdisciplinary approach, dependent upon
condition monitoring of all relevant parameters - prediction, preven-
tion and control.

It’s an unfortunate truism that we rarely change our ways or take
action until disaster strikes and losses mount. This “sacrificial lamb”
approach will be regretted both in the short- and long-term with
respect to machinery failure and the costs associated with injuries to
personnel and potential litigation.

The trend of higher rotating machinery speeds and more power
has resulted in the design of machines that are increasingly suscepti-
ble to vibratory phenomena. High-speed machines impose a limit on
the operator’s capabilities. Lack of appropriate education and train-
ing to deal with this unfamiliar environment may lead to unpredict-
able systems failure, expensive shutdowns and the numerous safety
issues related to those failures.

The Role of Information Technology

Nothing is more important to the successful management of a
business than information. Whether we are trying to improve per-
formance, reliability, profitability or the time it takes to go from point
A to point B, the results can only be as good as our information.
Information is to business what air and water are to us.

That’s why information technology has taken such a central role
in making businesses more competitive. But studies have shown that
many businesses are not successful in taking full advantage of the
latest, potentially beneficial technology.

The impact of information technology on condition monitor-
ing and maintenance management is significant. Over the years
condition monitoring changed from being an instrument-based
technology focused on making measurements into a results-orient-
ed strategy with the intelligent information that it gives to designers

I SUPPLIER PERSPECTIVES

While some segments of the shipping industry have been quicker to adopt
condition monitoring (CM) than others, the cost involved in developing
and installing the applications along with the training and technical
requirements have been obstacles to broader adoption. Suppliers across
the industry agree that education is still required to help shipowners and
operators understand the many benefits of CM and move beyond their
time-based strategies and the recommendations of OEMs to help trans-
form maintenance from a loss leader to a profit center.

and operators becoming the dominant focus. This paradigm shift
directed the emphasis away from the instruments and onto personal
computers (PCs).

At the same time the PC underwent a radical change. At one end
of the spectrum, large numbers of PCs were grouped together into
networks to replace the mainframe computer. At the other end of
the spectrum, the PC has shrunk in size, making it more portable.
Also, the boundaries between the instrument and the PC have been
eroded as the PC has been replaced by Data Collection Units (DCUs)
in the field to collect real-time data that is then downloaded onto the
network PCs for analysis ashore.

The impact of these changes has offered new possibilities for
condition monitoring. Networks now can upload raw data to the
cloud, and this latest iteration allows the data to be shared through-
out the company, enabling condition monitoring to become part of a
complete management strategy for the entire company, not just for a
vessel’s chief engineer.

The costly need for Subject Matter Experts (SMEs) to be available
on the spot is also being eroded. In addition, many disciplines in
the field of condition monitoring and diagnosis that existed inde-
pendently of one another in the past have been integrated with all of
the intelligence available for decision-makers when and where they
need it and at an attractive price point.

All of this necessitates the need for an effective approach to
condition monitoring and condition-based maintenance (CBM) to
prevent the costly expense of machinery failure and injury
to personnel.

Paying Dividends

CBM on its own or combined with scheduled maintenance has prov-
en to minimize the cost of maintenance, improve operational safety
and reduce the quantity and severity of in-service machinery failure.
An additional benefit is that it provides historical data, including the
reliability characteristics of a system based upon the hours between
maintenance tasks.

Monitoring the condition predictor of maintenance-significant
items has the advantage of extending the realizable operating life
and therefore increasing the system’s availability by reducing or
eliminating equipment failures.

Simply stated, condition-based monitoring of equipment pays
dividends well beyond any reasonable factor in standard cost/benefit
analyses.
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“Maintenance has evolved from a reactive mindset to time-based
tasks in which ninety percent of failures are not age-related, rendering
time-based maintenance tasks ineffective,” says Rich Merhige, President
of Advanced Mechanical Enterprises (AME), an equipment service provid-
er specializing in predictive and preventive maintenance. “The evolution
is driving maintenance professionals to adopt CM, which has increased
safety and proven cost-efficient.”

The AME approach to CM is “Transport the data, not the person,”



says Merhige. "We've been installing a lot of Vibscanner 2 high-speed
data collectors on vessels to collect and analyze machine data more
efficiently.” The Priiftechnik Vibscanner 2 simplifies the data collection
process for the crew, Merhige says. "It has warnings and alarms prepro-
grammed into the device before use, allowing for quick and easy onsite
verification. Green means a good working condition. Yellow means main-
tenance should begin, and red means the equipment is close to failure.”

Michael Kondracki, CEO of Condition Analyzing Corporation {CAC),
says, "Testing machinery under normal operating conditions is funda-
mental in deriving accurate analysis.” With its primary service offerings
focusing on shipboard vibration and thermographic surveys, CAC can help
with warranty claims by providing vibration analysis to assess machine
condition.

The challenges of operating during the pandemic have reinforced the
usefulness of deploying CM applications with remote support. As part of
its "adapt-and-overcome” response, CAC offers customers in-port surveys
and provides a loaner data collector for the crew to take readings on the
propulsion equipment while underway. “We've made considerable efforts
to improve our Decision Point online interactive data-reporting portal,”
says Kondracki, “in addition to performing a technology refresh on instru-
mentation and software and conducting engineer training.”

Simone Scafetti, Technical Director & Business Development Manag-
er for Fincantieri Marine Systems, says, “It's not easy to convince custom-
ers to invest in the systems, and we have to use scientific data to prove
that preventive maintenance schedules can be improved over manufactur-
ers' recommendations. We tell customers they'll see a positive ROl in 12
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months and increased revenue within 24 months by reducing 40 percent
of the OEM's preventive maintenance schedule with the same results in
performance and reliability of the engines.”

Fincantieri's systems automatically collect data and show histori-
cal trends, which can be analyzed onboard or uploaded via the cloud.
Thermodynamic data is transmitted from onboard monitors, enabling
increased troubleshooting and support for the crews at sea via the phone
and Internet.

“Operators don't have expertise on every device,” Scafetti explains.
“The engineers know the system and can get remote support and data
collection, which can help solve the problem and recommend a course of
action.”

Fincantieri works with navies around the world to help validate
next-generation CM capabilities.

Among the new developments is the merging into one system of
broader capabilities including diagnostic tools and a dynamic tool that col-
lects error messages from all the systems. Scafetti says the system can
detectthat the RPMs are going down and automatically tell the engineers
what steps to take to correct it. It also has a safety and alarms capabil-
ity that automates the steps required in the testing and proving process
required for the certification of machinery.

The psychology of preventive maintenance continues to evolve in the
shipping industry. The many advances and future possibilities are helping
more owners and operators become comfortable with its capabilities and
benefits.
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