
The power of 
consistency in 
asset maintenance.

This article explores the background of reliability-
centred maintenance and how this methodology 
supports the achievement of reduced maintenance 
costs and high-availability. 

Many industries have evolved considerably over the last 
30 years, achieving higher productivity by introducing   
increasingly complex assets. As a result, companies have 
had to design maintenance strategies that supported 
a large range of both new and legacy equipment. One 
methodology has emerged as a key-driver for achieving 
consistency across a variety of asset types - Reliability-
Centred Maintenance (RCM). 

History
In the past, preventive maintenance was considered the 
most advanced and effective maintenance technique.  
So, companies focused on developing Preventive 
Maintenance (PM) programmes which would attempt to 
gather knowledge from multiple sources such as from 
legislation, manufacturers and in-house expertise.

At this point in time, companies were aware that 
mechanical parts wear out so, intuitively, they assumed 
the reliability of any equipment was directly related to 
its age. Logically this meant that the more frequently a 
piece of equipment was maintained, the better protected 
it was against failures.

However, this strategy came with shortcomings: 

• Cost of downtime: constantly shutting down systems 
lead to production and revenue loss 

• Cost of maintenance: frequently performing 
unnecessary planned maintenance is expensive given 
resource scarcity 

• Potential for serious safety or environmental 
consequences: shutting down and starting-up a 
facility is one of the riskiest operations therefore 
planned maintenance can increase the risks

• Maintenance was getting harder: the more complex 
systems became, the more difficult it was to perform 
planned maintenance
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These shortcomings forced companies to invest in 
research. Assessing the timeline of research around 
failure patterns provides a great insight into the 
evolution of maintenance strategies. As discussed, the 
earliest views indicated a failure behaviour where a 
constant or slowly increasing failure rate would end up 
in wear out; therefore, the more frequently planned 
maintenance was carried out, the more availability 
would be achieved.

The second generation proposed the concept of 
the bathtub curve. This approach was based on the 
assumption that the life of an asset could be broken 
down into three phases: 

• Early failures: when equipment was being 
commissioned, companies would see a decreasing 
number of failures as the system became more stable

• Useful life: a constant number of failures during the 
system’s designed life

• Wear-out: where companies would see more failures 
because the equipment was getting old

The third generation of failure pattern research 
increased the number of failure patterns from three to 
six. More interestingly, it also provided evidence that 
contradicted the belief that there is always a connection 
between operating age and reliability i.e. more planned 
maintenance means less failure. The conclusion was that 
planned maintenance could potentially increase failure 
rates by introducing new infant mortality failures into 
otherwise stable systems.

The research further discovered a fundamental 
difference between failure patterns of complex and 
simple equipment items. Effectively, simple equipment 
items frequently presented a relationship between 
reliability and age with failures mostly related to 
fatigue or mechanical wear. This finding has significant 
implications for maintenance strategies. 

In the case of non-complex equipment items, the 
maintenance strategy must focus on determining an age 
limit, primarily based on operating time or stress cycles. 
This discovery extends to complex equipment items 
that are formed by a combination of simple consumable 
types of equipment. More sophisticated equipment 
items would demonstrate the behaviours described by 
a Weibull distribution. Some start by showing the infant 
mortality behaviour, which then evolves into constant or 
gradually increasing failure probability. This observation 
helps to explain how over-maintaining an item can 
increase the failure rate. Maintainers perform planned 
maintenance to bring the equipment back to nearly 
the same condition as at start-up. However, bringing 

equipment back to its original state implies that this 
equipment must go through the infant mortality phase 
again, increasing the probability of failure. 

Reliability Centred Maintenance has been created to 
empower operators to systematically design an effective 
maintenance strategy for their system.

Reliability-Centred Maintenance (RCM)
The focus of a maintenance programme is to prevent, 
or mitigate, the outcomes of failures. Accordingly, a 
maintenance programme will not prevent failures from 
happening. So, if the consequences of a failure event 
do not lead to unsafe operations, an environmental 
incident, or financial loss, then there is no need to carry 
out maintenance.  

By following this focused strategy, companies can target 
their maintenance activities to the areas that will bring 
most of the value. Additionally, it is possible to remove 
unnecessary maintenance activities by concentrating 
on the failures that have a significant impact on overall 
maintenance costs. Considering the current economic 
climate, where companies are scrutinising maintenance 
budgets more and more, this strategy empowers them to 

allocate their investment to the most productive tasks.
Reliability-Centred Maintenance builds on these 
concepts to determine how adequate and relevant 
maintenance activities are for each type of failure, 
considering the operational condition and the 
equipment boundaries. It achieves this goal by, 
effectively, asking seven questions:

1.  What are its functions?

2.  In what conditions can it fail?

3.  What causes it to fail?

4.  What happens when it fails??

5. Does it matter if it fails?

6.  Can anything be done to prevent the fault?

7.  What if the failure cannot be prevented?
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Maintenance
Actions intended to retain an
item in (or restore it to) a state
in which it can perform its
intended function

Reliability-Centred Maintenance
A process used to determine what must
be done to ensure that any physical asset
continues to fulfill its intended functions
in its present operating context



These questions allow analysts to consider the risks 
and costs involved in the maintenance task, taking 
into consideration the failure characteristics under 
examination. This balanced and systematic approach will 
enable companies to achieve: 

• Greater safety and environmental integrity;  

• Improved operating performance;

• Greater maintenance cost-effectiveness and improved 
collaboration.

Finally, the analysis will result in a comprehensive 
record of maintenance requirements. Knowledge is 
captured from experts because of the systematic nature 
of the method, leading to the development of the best 
maintenance strategy. And, the central idea of Reliability-
Centred Maintenance is revisited each time by experts 
– designing a maintenance strategy that focuses on the 
consequences of failures. 

The beauty of AllAssets
LR AllAssets™ Asset Performance and Risk Management 
software comes with everything that’s needed to 
implement Reliability-Centred Maintenance - companies 
could be achieving a systematic approach to their 
maintenance strategy tomorrow. 

However, RCM has suffered from a perception it can 
be cumbersome and complex. This perception puts off 
a lot of potential users of the methodology, driving a 
vicious circle. Companies that do not have a systematic 
maintenance strategy can only focus on putting out fires. 
But if companies are always putting out fires, they don’t 
have the time to run a reliability-centred maintenance 
analysis which means they cannot create a systematic 
maintenance strategy.

AllAssets breaks this circle by offering a key 
differentiator: our Digital Engineering Content Library. 
This provides users with access to the most commonly 
used and highest priority equipment types, effectively 
providing companies with a shortcut to RCM. 

It allows users to quickly design a systematic 
maintenance strategy by tapping into a library of failure 
modes linked to maintenance activities. In addition, for 
companies that already have a Preventative Maintenance 
programme, AllAssets give them the ability to benchmark 
their programme against industry best-practice. 

Finally, AllAssets gives people the ability to design their 
own knowledge models. Our vision is to support the 
creation of value-adding models by sharing knowledge 
across the industry to improve safety and performance. 
Exciting times ahead.

Talk to us about how AllAssets can help you achieve a 
systematic maintenance strategy.
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