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Looking at things from a different perspective is the key to broadening one’s 
understanding of them. This certainly holds true for predictive maintenance 
(PdM), a strategy that reduces costs and downtime through proactive responses to 
unfavorable asset conditions. 

Industrial asset performance is measured by a myriad of systems generating massive 
amounts of data. The trick is to collect, organize and present this information, a.k.a. big 
data, in a manner that is useful and relevant to each intended audience. Big data analytics 
tools slice and dice the information to uncover meaningful, actionable patterns. 

PdM providers who serve multiple industries and machine types have a distinct 
advantage when it comes to data analytics. They can compare a client’s performance 
against peers or industry standards and recommend steps to improve their rankings. 
They can identify trends indicating which equipment brands perform better, or which 
ones require more repairs, so that the client can explore the reasons with their OEM. 
And, they can focus the reported metrics on a client’s own highest priorities, for 
instance safety compliance or low cost maintenance. 
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Armed with usable big data analytics, novice technicians, seasoned professionals, their 
supervisors and even the executive suite have the potential to draw practical, fact-
based conclusions that improve PdM results. Despite their differing roles, all parties 
share the same end-goal. Introducing these new points of view increases their capacity 
for constructive change.

PdM analytics are a knowledge enabler
The influence of big data and analytics is far reaching. Everyone from the youngest 
college graduates seeking direction to old timers who may be set in their ways, and 
executive management who lacked visibility into the plant floor will all benefit from 
the newfound knowledge. 

Plant professionals gain from having a complete, graphical picture of machine health 
across the facility, allowing them to anticipate and foresee failures and plan and 
budget for repairs. Condition indicators from vibration analysis, oil analysis, infrared 
thermography, ultrasound, and motor circuit analysis are aggregated and presented in a 
timely and meaningful manner in order to head off failures.

Perhaps the greatest impact, though, is on the boardroom. PdM has always been about 
saving time and money by addressing foreseeable faults, but those savings have not 
always been effectively communicated to this level. Plant floor activity has historically 
been of little concern to executives, but the advent of big data is changing that by 
framing the discussion in terms they understand – cost, performance, and uptime – 
using key metrics that are actively tracked and measured. 

Without this insight, executives may not understand how a single proactive oil change 
or bearing replacement can prevent considerable unplanned maintenance costs, 
unplanned capital expenditures, lost production, spoilage, opportunity costs, and 
more. Once they see how the bottom line benefits far outweigh the costs of PdM, the 
likelihood of increasing the program’s funding and scope is greatly improved. Reliability 
professionals on the plant floor who have long understood PdM’s benefits will have a 
much easier time justifying increased asset testing and new predictive technologies.
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“Big data takes PdM diagnostic information about individual machines, aggregates 
that data at a massive scale across machines, plants, enterprises and even industries, 
and reveals patterns of performance and cost,” says Burt Hurlock CEO at Azima 
DLI (www.azimadli.com). “Performance patterns may relate to safety, production 
efficiency, unplanned downtime, responsiveness, and asset life cycle management. 
Cost patterns may relate to maintenance spending, capital expenditures, and logistics 
and inventory management.”

Data analytics harness the big data, revealing opportunities to improve the bottom 
line. “Data streams associated with PdM program monitoring have acquired strategic 
relevance in the areas of cost and performance by revealing patterns that were 
heretofore invisible, and that are significant enough to be important to the executive 
suite,” explains Hurlock.

“PdM has historically been used for tactical decisions made at the plant floor level by 
maintenance, operations, or both. Big data helps take tactical-level data and aggregate 
it in such a way as to enable more strategic, executive-level decisions – plant wide or 
even fleet wide,” adds Heather DeJesus, director of technical services at Azima DLI.

Financial and operational advantages abound 
Big data analytics are most effective when presented in a usable form, whether 
it’s an executive portal, electronic dashboard, or report. Ideally, it will include a 
comprehensive assessment of the PdM program’s key performance indicators as well 
as opportunities to increase savings and value. 

For example, the Annual Assessment Report from Azima DLI measures a PdM program’s:
• Avoided costs
• Collection compliance
• Responsiveness
• Fault severity patterns
• Program integration
• Service improvement
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“Our customers have been receptive without exception to our performance 
benchmarking reports. In fact, some clients have become enthusiastic enough to 
collaborate with us in the development of new features and metrics to improve and 
expand our reporting,” says Hurlock. “Customers are enthusiastic because they can, 
for the first time, see how well they perform maintenance. By quantifying the impact 
of their practices, and comparing their results to best practices, our customer can see 
why certain behaviors really matter – economically, operationally, and strategically.” 

“Our more forward thinking clients especially value the visibility the reports provide, 
and request action items and hold us accountable on follow up,” adds says Tyler Pietri, 
program engineer at Azima DLI. For example:
•  One client, after seeing their report, wanted to integrate big data tools into their own 

internal metrics programs. 
•  Another client immediately requested metrics at the end of each month and quarter, 

and wants to do on-site performance meetings twice a year.
•  Several issues are being resolved for PdM analysts using the reports, including 

machine access issues, on-site equipment issues, information gaps, client training 
gaps, etc.

“A global OEM once challenged us to demonstrate our value,” shares Hurlock. “We 
had just completed a commissioning survey on a plant that had been designed and built 
by the very OEM that challenged us. During the commissioning survey we discovered 
an extreme fault on a brand new piece of critical equipment that had been incorrectly 
installed. The equipment was expensive and would have destroyed itself had we not 
ordered an immediate shutdown. In that five-minute test, we paid for ourselves more 
than one hundred times over and prevented an embarrassing start-up failure.”

OEMs may someday benefit from a consumer reporting type of service that reviews 
asset performance. “While we do have the ability to compare the performance of 
certain asset types, and may eventually develop an asset-centric benchmarking 
information service, we have not yet developed a satisfactory method of controlling 
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for extraneous factors affecting performance such as environment, use case, and 
maintenance practices, among others,” says Hurlock. “These factors are the bane 
of many OEMs who are also wrestling with how to get their customers to follow 
recommended operating practices.”

Overcoming the challenges to adoption
Elevating PdM discussions to the executive suite requires surmounting cultural 
barriers. “Company objectives generally start as strategic visions from the executive 
level and steadily lose momentum and importance as they get closer to the plant floor,” 
says Pietri. “This is a widespread problem that is a function of the time, distance, or 
organizational bureaucracies that cause messages to be lost in translation as they make 
their way through the organization. Big data helps overcome this by providing a way 
to track a company’s progress toward meeting an executive-level vision.”

Clients who are not already thinking about emerging big data applications are 
generally less receptive to the concept. “Big data is too broad and complex a 
conversation to drive with prospects who are not already thinking about it,” explains 
Hurlock. “Clients who are receptive have become so by realizing that big data can lead 
to insights that are vital to maintaining competitive advantage. Because these clients 
understand they may be at risk without big data, they tend to be highly motivated and 
drive the conversation aggressively.”

Industry leaders naturally adapt to big data and analytics. Leaders have clarity of 
vision and the alignment of goals, process, and performance measurement systems 
required to achieve results. On the other hand, the vision, clarity, and alignment of 
laggards tend to be inconsistent and uncertain, with little or no correlation between 
goals and results.

“Industry leaders have figured out how to leverage the tactical and strategic 
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advantages of using PdM big data to help make more strategic business decisions – 
whether it’s maintenance practices, design changes, or the budgeting of operational 
and maintenance spend,” adds DeJesus.

Successful big data initiatives are a collaborative effort. “Leaders within an 
organization could be maintenance managers or chief operating officers, either of 
whom may grasp the potential of various big data applications,” says Hurlock. “The 
origin of inspiration is less important than the organizational alignment, especially 
between management and operations. Without the alignment of both constituents 
and the resources to execute the strategy (manpower, money, and influence), all the 
inspiration in the world cannot achieve success.”

Security and confidentiality
When customers ask Azima DLI whether their facility scores are shared with other 
clients, the answer is always no. “For the most part, that assuages any concerns,” 
says Pietri. “If a customer requires further reassurance, we’re happy to explain the 
origins of the background metrics and how client-specific metrics are created for their 
individual use before being scrubbed of identifiers.” 

Privacy is just one aspect of security. Customers are always concerned about the 
security of operational data, and PdM service providers are responding accordingly. 
“Security is an issue we take enormously seriously. We have supported the U.S. Navy 
for more than thirty years and commercial nuclear power generation for ten years. 
A number of our analysts maintain security clearances and we maintain site security 
clearances as well. Our data management protocols are reviewed by the Defense 
Security Service (DSS) on regular intervals,” explains Hurlock.
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The right path to enlightenment
PdM will survive but cannot thrive without goals and systems to measure and 
communicate progress. The financial and operating benefits of PdM are easy to 
measure in theory, but translating big data into a meaningful form that is relevant 
to the audience and truly actionable requires effective data analytics. Old dogs can 
indeed learn new tricks when the right tools are at hand, and the enterprise will 
reap the benefits. 

“Some customers are more sophisticated than others about goal setting and 
organizational alignment. Some are culturally ready and well enough resourced to 
go from zero to 60 in the first year. Others are just familiarizing themselves with 
the options they have for a PdM roadmap,” remarks Hurlock. “We try to meet 
our customers where they are and help them through the process of developing a 
sustainable approach. PdM is notorious for poor follow through, so we try to move at 
a comfortable speed and make sure our customers hold on to their gains.”

“Trial and experimentation are vital to engaging and learning,” suggests Pietri. “I 
work with my coworkers and my clients to come up with new metrics and displays 
using big data. Some customers need a guiding hand to help them stay on top of our 
recommendations.” 

Lastly, don’t be intimidated by big brand technology vendors selling complex and 
expensive solutions that you will ultimately bear the responsibility for operating. 
“You’re already collecting more data that you know, and big data is more about how 
you use it than how much of it you collect,” advises Hurlock. “You can start operating 
like a big data user and harvesting many of its benefits without spending much money, 
and without assuming responsibility for making the technology piece of the equation 
work. But don’t go through the motions and then fail to make use of what the results 
tell you. That would, of course, defeat the purpose of big data analytics.”
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