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8 Financial Reasons to Deploy Predictive 
Maintenance Technologies
Leave time-based maintenance and reactive maintenance  
for the non-critical equipment

Maintaining equipment on a set schedule has long been an accepted practice for industrial 
facilities. If a plant can “fix it before it breaks,” precious uptime is preserved.

Is uptime ALL that matters? Is overhauling a machine just because the schedule says so the 
best use of your maintenance dollars and resources?

Today’s reliability experts say “no” to both of these questions.

A growing number of facilities are improving uptime and productivity while simultaneously 
reducing maintenance costs. They are doing this by moving away from the concept of 
preventative (time-based) maintenance in favor of predictive (just-in-time) maintenance.

By employing non-invasive technologies such as vibration analysis, oil analysis, and IR 
surveys, plants are able to determine what specific maintenance is need and when it is needed. 
Pinpointing a specific worn part and replacing it before it fails or triggers broader damage is 
far less costly than overhauling an entire machine with no knowledge of what – if anything – 
is wrong with it.

Few maintenance professionals will dispute the benefits of predictive maintenance. After all, 
who wouldn’t want to know about a fault before it becomes critical and who wouldn’t want 
to plan maintenance around what actually needs repair.

Moving to a predictive maintenance program, however, is not always easy to do. Getting 
management to approve the budget needed for routine, condition-based monitoring can be a 
tough sell.



Here are eight financial reasons your maintenance department can use to justify the move to 
management. 

• Preventative Maintenance Creates Unnecessary Work
• Unnecessary Maintenance Can Introduce Equipment Failures
• Condition Monitoring Enables Better Maintenance Planning
• Predictive Maintenance Helps Satisfy Agency Regulations 
• Labor is a Finite Resource
• Knowing Which Equipment Is Critical Drives Down Maintenance Costs
• Monitoring & Analysis Improves Planned Outage Efficiency
• Detecting Problems While Equipment is Under Warranty Saves Money

 
Reason #1: 
Preventative Maintenance Creates Unnecessary Work

Preventative maintenance may very well fix a problem before it happens, but it comes at a 
higher cost.

Plants performing time-based maintenance typically spend more in annual maintenance 
costs than those using predictive maintenance. Blindly overhauling equipment on a schedule 
means you are likely paying for unnecessary repairs on a healthy machine.

Heather DeJesus, director of technical services at Azima DLI (www.azimadli.com) and 
a certified vibration analyst, says the most common unnecessary repair is changing out 
components after so many hours of service.

“Plants will change out bearings that are in absolutely fine condition simply because they 
have been in use for a set period of time,” she says. “That is a waste of maintenance dollars 
and resources.”

DeJesus said she’s encountered customers that stop equipment and swap them with their 
spares just because the schedule says it is time to do so.

Reason #1: PReventative Maintenance cReates UnnecessaRy WoRk
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“It’s not necessarily a good idea to do this without justification,” she says. “You are tying 
up maintenance personnel and usually impacting production. Plus, an electric motor going 
through starts and stops induces a lot of electrical failures. Why run that risk without 
knowing whether the equipment actually needs to be taken out for maintenance?”

Time-based programs also see their costs rise when equipment problems arise in between 
scheduled overhauls.

“That’s when your time-based maintenance program turns into a reactive maintenance 
program,” says DeJesus. “Now you’re looking at even higher costs. You may need to pull 
maintenance personnel from another area, you may need to pay overtime or a premium for a 
vendor to make an emergency call, and you may need to expedite shipping on a part. There’s 
countless ways the costs grow in this situation.”

DeJesus says the bottom line is that condition monitoring – whether outsourced or a hybrid 
– saves money.

“By avoiding the time-based PMs and doing work when PdM analysis tells them to, plants 
typically save 16 to 20 times the cost of the monitoring program itself,” she says.

 
Reason #2: 
Unnecessary Maintenance Can Introduce Equipment Failures

DeJesus, who spent time testing Naval helicopters and worked in the power and automotive 
industries prior to joining Azima DLI a decade ago, says it is common for failures to be 
introduced simply by doing maintenance.

“Anytime you work on equipment you run the risk of introducing problems,” DeJesus says. “So, 
with a time-based program you may be sending a healthy motor out to be rebuilt just because the 
schedule says to do it. Then, it comes back with issues it didn’t have before you sent it. All kinds of 
things can happen. Just the vibration from it being transported can cause problems.”

Reason #2: UnnecessaRy Maintenance can intRodUce eqUiPMent FailURes
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http://info.azimadli.com/managing-
critical-roll-bearing-deterioration

 Read about managing critical 
roll bearing deterioration  

at Orchids Paper

CLICK HERE

Case study

http://azimadli.com/wp-content/uploads/CASE-STUDY-Orchids-Paper-Roll-Mill-r2.pdf


This means your plant is not only paying for unnecessary work on a healthy machine, but is 
also paying to repair problems resulting from that work.

“Why risk introducing problems if you don’t really need to be working on the equipment in 
the first place?” DeJesus asks. “There are technologies that can confirm when and where work 
is needed. Why not use them?” 

In-house maintenance can also introduce problems, says Dan Hogan, a vibration and 
oil analyst at Azima DLI. Hogan’s background is primarily with mechanical drives and 
gearboxes, as well as electrohydromechanicals, or mechatronics.

Hogan says over lubrication, use of the wrong oil/grease, and improper belt tension are the 
most common mistakes that result in equipment issues.

“Over greasing bearings can have a detrimental effect on bearing life,” he says. “The wrong 
lube oil or grease can have similar outcomes. Loose or, more often, too much belt tension can 
cause rapid belt failure and chronic bearing failures.”

Reason #3: 
Condition Monitoring Enables Better Maintenance Planning 

You still have PMs to do, but, by monitoring the condition of your equipment, you can 
schedule those PMs with more accuracy.

DeJesus points out that being armed with information about exactly what repairs are 
needed enables you to plan the work in the most cost effective manner. Plus, she says, if you 
also perform a criticality assessment of your equipment, you can ensure the machines that 
impact production the most are worked on first.

Reason #3: condition MonitoRing enables betteR Maintenance Planning
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http://www.plantservices.com/as-
sets/Media/1403/Azima-DLI-Total-
Petrochemicals-IR.pdf

Read about how IR 
thermography prevented 

devastating damage  
at Total Petrochemicals

CLICK HERE

Case study

“The bottom line is it saves money and a whole lot of stress and aggravation,” she says.

DeJesus cites one client with a large gearbox from a manufacturer in France. Getting parts 
for it from overseas could take as long as five to six weeks. 

“We were picking up what looked like gear tooth chatter in the vibration readings,” 
she explains. “Oil analysis verified the vibration findings based on particulate in the oil 
sample. We then looked back to our vibration data to pinpoint the exact gear that needed 
replacement.”

Because of this information, the replacement was able to be ordered early enough to have it 
on hand for the plant’s scheduled outage.

Bill Ruiz, another Azima DLI analyst, is a certified oil analyst and has 17 years of experience 
in infrared thermography. He says oil analysis is often used to confirm vibration findings, but 
can also stand on its own as a predictive technology.

 “We know the importance of oil changes in our own automobiles, and we use mileage 
as the oil-change marker,” he explains. “Industry relies on oil analysis to determine the 
protection quality and remaining life of the oil. Particle count analysis tells us if the machine is 
clean. Metals in oil samples are indicators of component wear. With this information in hand, 
maintenance schedulers can plan ahead of future problems for repair or for corrective action 
before costly failures.”

Another technology, thermography, when done routinely can eliminate the guesswork with 
electrical repairs, Ruiz says.

“With routine inspections, a thermographer can quickly detect issues with most any 
electrical, mechanical, process equipment, piping and vessels, or any other problems,” says 
Ruiz. “It’s fast, noninvasive and safe. Most of the faults that are found in electrical inspections 
are loose wire connections, stress and tension on wire and connection, improperly sized 
equipment or components, and improperly installed equipment. IR will eliminate guesswork 
and accurately pinpoint problems, which can then generate work orders for repair.”

Reason #3: condition MonitoRing enables betteR Maintenance Planning
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Reason #4: 
Predictive Maintenance Helps Satisfy Agency Regulations

Besides improving uptime and the bottom line, predictive maintenance programs are 
proving their worth across verticals for other reasons.

Many industries are shifting to condition-based monitoring to comply with the rules and 
regulations of outside agencies.

“I see it being used for safety compliance in the oil and gas sector,” says DeJesus. “With new 
demands from the American Petroleum Institute and OSHA to prove system integrity, oil and 
gas companies are relying on PdM results to properly and effectively maintain their systems to 
meet these requirements.”

She says pharmaceutical manufacturers are also starting to embrace the predictive mindset 
relative to FDA requirements.

“Pharmaceutical manufacturers are finding that condition-based maintenance satisfies FDA 
requirements with respect to the integrity of their process equipment. They are able to meet 
these requirements by showing that they are addressing problems before they impact the 
process, instead of just doing time-based maintenance,” DeJesus says.

Reason #5: 
Labor is a Finite Resource

The truth is, most facilities are lucky to get their PMs done at all. 

“The main bottleneck in most maintenance programs, besides the financial budget or 
bottom line, is the available labor time,” says Hogan. “Available labor is a finite resource. 
You can help to direct your labor most effectively by using multiple technologies, such as IR, 
vibration, and oil, to identify the faults, assess the severity, and predict the progression.”

Doing this, he says, arms the maintenance staff with the data they need to go after the assets 
that have the most impact on production.

Reason #4: PRedictive Maintenance HelPs satisFy agency RegUlations
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Case study

DeJesus says some of her customers close out preventative maintenance tickets based on the 
reports that come from the predictive technologies.  This, she says, can help a heavily taxed 
maintenance staff keep focused on the areas in which they are really needed.

“One power plant had reduced its maintenance staff from 15 to three, so they only had 
time for necessary PMs,” she explains. “From a CMMS standpoint, it looked bad for them to 
have a backlog of time-based maintenance work that they just couldn’t get to. By deploying 
vibration analysis they proved they didn’t need to do the time-based PMs.”

Hogan says predictive technologies are also effective as an alternative to intrusive PMs, such 
as overhauls and rebuilds. For example, he says, oil analysis may allow you to increase oil 
change intervals by using data to flag the appropriate end of life. Vibration and IR allow you 
to monitor a rotating asset and, in a similar method, trend and track the change in mechanical 
condition to identify the best time for overhaul or rebuild.

DeJesus agrees, noting that often maintenance work requires quite a bit of labor, such as 
in the case of changing a bearing. Being able to extend the frequency of the work goes a long 
way in managing your resources.

 “The labor to disassemble a motor and change out the bearing could be half a shift with 
multiple people or even a full shift,” says DeJesus. “If you rely on vibration and oil analysis 
for bearings, you can postpone changing out a bearing for a month or even a year, depending 
on how well the machine is cared for and the quality and care of  the bearing. The same goes 
for motor current testing. Often the motor is pulled out and sent to a motor shop, and that’s 
not necessary. That’s even more expensive.”

Hogan says many companies are outsourcing their condition-based programs as fewer and 
fewer have dedicated in-house PdM employees. “Outsourcing this type of work is attractive 
given the lower upfront costs versus a full in-house program and staff,” he explains. “One 
of the biggest advantages a contracted program has is dynamic scale and controlled costs. A 
contracted, outsourced program has the flexibility to dynamically add and shrink the size or 
cost of programs, which can help keep costs within budget.”

Reason #5: laboR is a Finite ResoURceReason #5: laboR is a Finite ResoURce
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However, he says the most successful PdM programs recognize the value of condition-based 
monitoring and ensure their program provides “a full picture of their whole plant.”

DeJesus agrees that consistent, routine monitoring delivers the best results.

“A lot of customers want to know if they can get away with doing vibration twice a year on 
a machine that runs all the time,” she says. “Monthly monitoring is predominantly what we 
shoot for. We build a baseline to determine what’s normal for the machine. Based on what we 
see, we can pick up seasonal changes for outside machines. The more mature your program is, 
the more accurate it is.”

She recalls a paper mill that had an induction fan that constantly came out of balance due 
to dust build up.

“A big unbalanced fan can be catastrophic,” DeJesus says. “From the routine vibration 
readings, it seemed to happen on a three-month cycle, so they now have a PM that says, 
‘Verify vibration readings and clean fan blades.’.”

Reason #6: 
Knowing Which Equipment Is Critical Drives Down Costs

Knowing the impact of each machine is the key to developing a PdM program that keeps your 
facility on-line.

A criticality analysis can help a facility prioritize its maintenance work and focus predictive 
technologies where they have the most impact. You will spend maintenance dollars more wisely 
and simultaneously increase the efficiency of your facility-- all of which drives down overall costs.

“You don’t paint every asset with the same paintbrush,” explains DeJesus. “You look at 
safety, production, and compliance. If you deem a machine very important to any of those 
areas, then it’s automatically a candidate for predictive maintenance.”

Reason #6: knoWing WHicH eqUiPMent is cRitical dRives doWn costs
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She said looking at the purpose of 
each machine is the key.

“Maybe a 25-hp machine doesn’t need 
to be monitored,” she says. “But a 25-
hp machine running a giant compressor 
does. You really have to look beyond the 
machine itself and consider the domino 
effect from a failure of the machine.”

DeJesus says she often performs 
criticality assessments to help her 
customers determine whether a machine 
should be on a time-based or condition-
based maintenance program.

She says a lot is taken into 
consideration to make the 
determination. For example, in some 
cases equipment uptime is tied to 
contractual obligations in which there 
are stiff penalties for failing to deliver on 
time. Others have strict environmental 
regulations that must be met to avoid 
being shut down and/or fined.

Hogan points out that redundancy makes 
a machine less critical. This, too, is a factor 
to be considered in the assessment.

 “The power generation industry 
is the standard in this regard,” says 
Hogan. “Most plants double up or have 
redundant support-equipment assets 
on every function to ensure there’s 

Reason #6: knoWing WHicH eqUiPMent is cRitical dRives doWn costs
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the composite Risk index  
and Why you should know  
What they can’t tell you
By BuRT HuRLOCK, AzImA DLI CEO

The Composite Risk Index (CRI Report) 
was developed to help our customers 
(with bigger problems than cost) see risk. 
The report uses machine health data to 
generate a score of site operating risk 
and to rank sites by that score. The CRI 
Report is automatically available to all 
Azima DLI multi-site customers, and by 
no coincidence it is the industry leaders 
among them that are most likely to use 
it. CRI Report users share some common 
traits. Leadership and line management 
tend to be aligned through clear command 
chains and communications channels. 
There’s a premium on high quality 
information and a shared interest in the 
rapid adoption of best practices. Perhaps 
most interestingly we see organizational 
humility, acknowledgment by line 
managers, indicating they can’t always 
see what management needs to know, the 
same way battalion commanders can see 
the battlefield but not the front. The CRI 
Report is the first in a family of enterprise 
performance metrics Azima DLI will 
deliver to improve visibility of production 
site performance and expose more best 
practices sooner across the fleet.



always one available asset in case of 
an unknown or unplanned failure. 
Identification of critical assets requires 
evaluation and examination of the whole 
production process or the experience and 
knowledge of a site engineer to pinpoint 
these critical and important machines.”

All of this is taken into consideration 
when a Compound Risk Index (CRI) is 
determined for each machine, DeJesus says.

Reason #7: 
Monitoring & Analysis Improves 
Planned Outage Efficiency

When you have a scheduled outage 
approaching, information from your 
predictive technologies can help you 
determine which machines to pull for 
repair. 

Repairing a machine that truly needs 
it at a time when there is no impact on 
production avoids the high cost of it 
failing when the plant is back online.

“It’s a common practice to use your 
PdM program to queue and schedule 
work based on the findings of vibration, 
oil, and IR prior to an outage,” says 
Hogan. “I just had a power customer 
request an expedited review of data 
collected to provide this ability for the 
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Reason #6: knoWing WHicH eqUiPMent is cRitical dRives doWn costs

Why customers have the best ideas 
and the genesis of risk reporting
When customers spend money we assume 
they need to justify the investment, and the 
inclination is to present measures of return-
on-investment (ROI). The problem with ROIs is 
that they can be subjective and are too easily 
critiqued for being self-serving. They also defy 
standardization because some companies 
place more value on some variables than 
others, which means the same formula can 
produce very different pictures of return. Even 
audiences within the same customer differ on 
the relevance of performance measures.

When a long-standing customer told us 
we didn’t charge enough to merit an ROI 
calculation and he had larger problems than 
cost, he had our full attention. “Risk,” he said, 
“is my problem. I know it’s out there and I can’t 
see it. Can you show me risk?” It was a seminal 
moment in the evolution of our organization 
because (1) the request was modest and 
easily accommodated and (2) the relationship 
acquired a new dimension, becoming strategic, 
as well as economic. By focusing exclusively 
on the economic equation, we overlooked 
what the customer wanted and underestimated 
the value of available information he needed. 
Customers always have the best ideas because 
they frame the vendor’s role in the context of 
their needs faster than can the vendor. And 
what matters to one customer often matters to 
another, as we have found.



http://www.plantservices.
com/assets/Media/1402/
Azima-DLI-Paper-Mill.pdf

Read about how Kimberly 
Clark Paper mill avoided  

$5 million in lost production

CLICK HERE

Case study

program. An outage or shutdown is the 
best time to do the bulk of preventive 
work or work impossible to perform 
when a site is in production.”

Faults or problems identified over 
multiple testing intervals and trending 
toward an increasing severity are the 
prime candidates for repair during an 
outage, advises Hogan. Conditions 
severe enough to warrant immediate 
inspection or suspected conditions with 
unknown failure rates are also good 
candidates for outage repairs and work.

One thing to note, however, is that 
predictive technologies work best 
when employed over time. If you have 
never monitored a machine and then 
collect vibration from it once, you can 
diagnose current faults. However, not 
having a history of data to trend means 
you lack the ability to identify fault 
patterns and progression leading to 
early warnings of faults.

“Regular data collection on the 
needed interval is the best prescription 
for identifying machinery problems 
and fault progression,” says Hogan. 
“Annual screening or once-in-awhile 
monitoring isn’t the most effective use 
of the PdM toolbox.”
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Reason #7: MonitoRing & analysis iMPRoves Planned oUtage eFFiciency

the disruptive power of visibility
To speak of risk and presume to manage it 
feels, well, risky. While risk can be expressed 
numerically, it remains an abstraction, and 
risk scores rarely capture the full spectrum 
of risk factors. But, unlike ROIs, risk can be 
depicted, both in an absolute sense, subject 
to the limitations of the risk model, and, more 
importantly, in a relative sense. The power of 
the latter cannot be underestimated because 
it creates the context for performance relative 
to potential. If we agree on the risk factors 
and accept they can be measured, then it 
follows that Site A is more risky than Site B 
when more risk factors are present; and this 
is what our customer knew. Risk factors were 
present, and they needed to be quantified.

The highest risk sites never want to 
see their scores, especially relative to 
the balance of the fleet. The information 
is threatening even though it simplifies 
identifying and mitigating risks. Ironically, the 
managers who need it most tend to reject 
it while the ones who need it less embrace 
it, further reducing their risks. Visualizing 
relative risk and sharing it across the fleet 
will expose cultural strengths and weakness 
and will polarize the operating community. 
Continuous improvers will use it to improve 
performance and advance, while laggards 
will find it meddlesome. The disparity 
in performance and riskiness between 
adopters and laggards will widen.

http://www.plantservices.com/assets/Media/1402/Azima-DLI-Paper-Mill.pdf


Knowing the outage schedule is also important.

“A nuclear plant, for example, will shut down every 18 months,” explains DeJesus. “When 
they have a planned outage, they’ll ask us what maintenance they should do during that time. 
We’ll use vibration as our heavy hitter, plus infrared, motor current analysis, and oil analysis. 
Sometimes problems manifest themselves in other technologies before we see them in vibration. 
You can see something in a motor current analysis long before you see it in a vibration reading. 
We might use oil analysis to verify what we’re picking up with vibration analysis.”

Reason #8: 
Detecting Problems While Equipment Is Under Warranty Saves Money

If something is broken, why not get it repaired while it is still under warranty?

It sounds simple, but in practice it is not always easy.

After an outage, an installer generally warranties his work for 30 to 60 days. With time 
based maintenance, you likely would not notice a problem until it escalates. The time that 
takes could very well put you outside of the warranty.

With predictive technologies you can quickly check equipment post-installation to check for 
signs of problems.

“We often perform testing right after an outage, machine overhaul, or the commissioning of 
a new asset,” DeJesus says. “When you put something back together you have the opportunity 
to make mistakes. Things being aligned or bolted down properly is very important. When 
you’re trying to get through an outage quickly, you might put a bearing in wrong, and it will 
show up immediately in a vibration reading.”

If the work was done by a third-party and a problem is caught within 30 to 60 days, it is 
usually under warranty, she says. If the work was done in-house, you may need to review your 
installation processes and procedures to make sure they are not the cause of the problem.

Reason #8: detecting PRobleMs WHile eqUiPMent is UndeR WaRRanty saves Money
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Predictive technologies provide a clear picture of the asset before and after maintenance 
work or a repair.

“This documents the effectiveness, or lack of in some cases, and helps to identify any areas 
of improvement,” says Hogan. “It’s a common practice for most of my customers to want to 
document the effectiveness of a repair and confirm the work.”

Varied installation practices and protocols can introduce all sorts of headaches, much like a 
driver with a heavy foot or a knack for hitting potholes impacts a car, says Hogan.

 “All these technologies can help identify faults with newly installed assets. A factory tested 
machine may have passed its vibration compliance testing in the factory only to fail after it 
was installed improperly on the ground at a customer’s site,” he says. “The identification of 
these faults is important to the longevity and reliability of these machines. Vibration and IR 
are two excellent tools for this work.”

One of Hogan’s customers had an emissions control fan refurbishment during an outage. 
The fan was rebuilt with new bearings, coupling inserts, and a standard alignment and 
balance.

“During our routine vibration analysis a month after the work, the data showed the fan 
end had severe indications of bearing looseness and wear,” explains Hogan. “Our report was 
expedited due to the high severity of the condition and the customer was in disbelief, given 
they had just spent a large sum to fix these fans.”

The contractor was contacted and confirmed the condition.  An operations problem was 
identified as the cause of the condition and corrected. The fan had to be rebuilt, balanced, and 
aligned again before going back into service.

 
“Our routine monitoring helped identify a failing fan, identify the faulty operations 

procedures, and put corrective action in place to avoid failures in the future,” says Hogan.

Reason #8: detecting PRobleMs WHile eqUiPMent is UndeR WaRRanty saves Money
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