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Maintenance Makeover

To save money and increase performance, organizations switch 

from preventive maintenance to predictive maintenance

by Jigish Vaidya

Just the Facts

• Preventive maintenance is a time-based maintenance interval strategy, and predictive maintenance is a 
condition-based maintenance interval strategy. 

• A successful predictive maintenance program improves the safety, performance and availability of equipment. 
It’s a proactive, data-centric approach helping organizations act on potential breakdowns before they affect 
the performance, thus saving time, resources and money.

Organizations strive to reduce costs by making their operations and maintenance as efficient and effective as 
possible. They do everything they can to minimize operating and maintenance costs while increasing performance 
and efficiency. To meet these high expectations, organizations are resorting to a complete makeover of their 
equipment maintenance strategies. 

When it comes or an organization’s equipment, the organization typically monitors and manages breakdowns, 
potential failures, planned maintenance work and scheduling, parts and inventory, labor allocations and costing, for 
example. In the past, these activities generally were managed using preventive maintenance (PM) techniques. Until 
the advent of predictive maintenance (PdM) initiatives, PM was considered an effective method for developing and 
managing maintenance strategies, and resolving maintenance challenges. 

Eventually, maintenance expenditures, repair timings, efficiency and relevancy of the planned repairs, productivity 
and competitiveness became more demanding. Organizations wanted to further cut the overall life costs of their 
equipment while also improving equipment performance. They also sought more predictability and resilience from 
their equipment and assets. This is where PdM led the charge. 

What’s the difference?

One of the fundamental differences between PM and PdM lies in the planned maintenance intervals. PM relies heavily 
on the original equipment manufacturer’s (OEM) recommended maintenance practices and parts overhaul intervals. 
The OEM-recommended data on specific components, however, don’t always provide an accurate representation of 
the component performance for a specific organization. Operating conditions, environment, operator proficiency, 
equipment handling and equipment maintenance, for example, vary from organization to organization. 

In PM, maintenance intervals also may depend on the historical failure data within or outside an organization, which 
makes PM a time-based maintenance interval strategy. Conversely, PdM considers the actual condition of the 
equipment for proactive maintenance planning and failure impact mitigation. This makes it a condition-based 
maintenance interval strategy. 

One of the strongholds of the PdM approach is to relieve the maintenance plan’s heavy dependence on past data, 
OEM reports and industry data. Depending on an organization’s own unique operating environments, these data can 
vary in accuracy and relevancy. 

Tables 1 and 2 show how maintenance aspects compare in PM and PdM, respectively.
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Table 1

Table 2

Implementing PdM 

After an organization realizes the benefits of PdM, the question often asked is: How do you implement a PdM 
program? Before starting a PdM program, it’s imperative to remember that PdM involves more than just 
implementing a simple program and moving to the next assignment. PdM is a strategic direction leading the way to 
efficient and proactive management of all maintenance activities. 

Keeping that in mind, there are six steps to successfully establishing and sustaining a PdM program (Figure 1): 

Figure 1

1. Establish maintenance objectives. Determine what features and capabilities the PdM program must have to 
support the organization’s specific maintenance objectives. This ensures that the PdM program will deliver a 
cohesive system that is intelligent, resilient, autonomous and expansive enough to cover a multitude of 
factors affecting the equipment’s health. 

At this stage, decide which areas or systems of the PdM program should be implemented first. Or, identify and 

prioritize the maintenance systems for gradual implementation. 

2. Adopt a condition monitoring program. Select a condition monitoring program that supports all monitoring and 
data processing requirements identified in the initial planning stage. The success of the proposed PdM 
program hinges on selecting a condition monitoring program capable of delivering the organization’s desired 
PdM objectives. 

3. Install sensors and smart systems. Next, install sensors and remote monitors on the equipment based on the 
desired level of surveillance. Conditions typically monitored include ultrasound measurement, vibration, 
thermal scanning, oil and lubrication analysis, and impact detectors. 

Smart systems capable of collecting, handling and processing the gathered data and turning them into 

intelligence also must be implemented. Several programs can do this, including machine learning toolkits by 

Amazon, Microsoft, Databricks, Google, HPE and IBM. 
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These programs make use of machine learning, artificial learning and other intelligence methods to learn 

equipment performance patterns, known as the equipment’s normal condition, and quickly detect any changes 

in those patterns, which may indicate a potential failure. Some of these systems quickly generate alerts for 

any adverse performance patterns, predict failures and even suggest possible fixes. 

4. Select a computerized maintenance management system (CMMS). The CMMS software is essential to simplify, 
manage and optimize maintenance activities at all levels. When selecting a CMMS, consider whether it has the 
right features to support PdM requirements. Consider, for example, whether the system can expand as the 
program scope or business grows. Can it communicate with other systems? Does it have mobile solutions and 
cloud management for remote data hosting? Does it have key performance indicators (KPI) and dashboard 
features? 

5. Conduct data mining and warehousing. Another crucial step includes data mining and warehousing capabilities 
to effectively collect, process and maintain the maintenance and condition monitoring data. 

It is important not only to collect the data successfully, but also to handle it effectively and generate useful 

insights for continuous learning and improvement of maintenance processes. Carefully picked CMMSs and 

intelligence systems play a big role in the success of a PdM program. 

6. Develop KPIs and business intelligence. The last step to consider in PdM planning is the development of KPIs, 
business intelligence and performance management. 

KPIs and business intelligence activities are a vital part of performance management. Well-developed KPIs can 

be essential in determining, measuring, tracking and managing an organization’s performance objectives. 

They provide a clear understanding of how well the organization is performing by identifying potential areas of 

improvement, assessing the effectiveness of individual and overall improvement initiatives, and setting a 

performance baseline. 

This baseline can be used to compare past performance, determine a performance gap between the current 

performance and expected targets, and benchmark against the organization’s competitors. 

KPIs should make optimal use of lagging and leading indicators. Lagging indicators are derived from the 

existing available data to develop a performance baseline and require some degree of extrapolation of trends 

to compare with past performance. A good example of a lagging indicator is mean time between failures. It 

represents several historic failures for a piece of equipment over a specified time. 

Leading indicators are forward-looking indicators designed to monitor activities that are expected to produce 

good results. They are called forward-looking because they monitor performance and flag warning signs 

before a problem arises. An example of a leading indicator is mean time to failure, which measures the 

reliability of a piece of equipment by counting the average time before the first failure. 

It is highly recommended to have at least some representation of the leading indicators in the KPI set-up to 

promote healthy maintenance practices and effectively help with the organization’s continuous improvement 

efforts. 

KPIs provide an efficient way to benchmark the effectiveness of current processes, show performance gaps to 

generate improvement action plans, track the effectiveness of those action plans and show the overall state of 

the business efficiencies at various levels. 

KPIs are an important element of the organization’s overall business intelligence establishments. A well-

thought-out CMMS program and other supporting business intelligence programs help accomplish success and 

provide a basis for the organization’s digital transformation and data-driven decision-making capabilities. 

A PdM example

New York’s Metropolitan Transportation Authority has been making great strides in implementing an ambitious 
enterprise asset management (EAM) plan in all of its subagencies. 

Led by the extensive EAM plan, enhanced applications of predictive technologies through a reliability-centered 
maintenance program and implementation of a state-of-the-art CMMS program would immensely boost PdM 
capabilities in the organization. 

Currently, the mechanical department uses remote monitoring technologies, including a custom-built wayside 
monitoring and diagnostics system. This system tracks the condition of in-service electric train equipment in real time 
and flags potential issues on the train operator’s monitoring screens, as well as on the web-based system’s 
monitoring screen, so the control center can quickly take action to mitigate any faults or failures. 

Additional failure snapshots based on algorithms have been developed and implemented to detect explicit failure 
scenarios that involve a specific set of faulty conditions occurring at the same time. 
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In addition, the organization’s ongoing high-profile positive train control project would further enhance the 
organization’s ability to remotely monitor train operations in real time, and identify and control potential hazards 
before they jeopardize the safety of commuters or employees. 

There is more work underway, and some early cases of the upgrades in subagencies were well-received and well-
liked at all levels of the organization.

The right tool for the job

With modern-day technological advancements, engineers and quality professionals have a large variety of tools and 
techniques at their disposal. It’s easier than ever to apply the right technology at the right time for the right work. 
This empowerment allows for efficient PdM planning and implementation. 

PdM implementation adds sustainable, value-added results in real time (or in a timely manner) to improve safety, 
performance and availability of equipment. It increases productivity and reduces cost, promotes continuous 
improvement and provides insightful information for better decision making. 

If your organization lacks resources to assess or implement the best-fit PdM program on its own, hiring a consultant 
might prove effective. This is especially worthwhile when an organization wants to save time implementing the 
program. 

It also should be understood that implementing PdM may pose a radical change in the organization’s current 
practices, and all levels of the organization’s workforce should be receptive to this change. After all, the success of 
any change can be ensured only when it is driven and embraced from within the organization. 
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