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TECHNICAL ARTICLE / RELIABILITY ENGINEERING

Reliability-Centered Maintenance:
From Functional Failures to
Defensible Maintenance Tasks
RCM is a structured decision process for preserving asset functions, not a campaign to
increase preventive maintenance. This guide explains how to define functions, analyze
consequences, and select applicable tasks.

AUTHOR SMITH RITCHARD | CATEGORY Reliability Engineering

01 / INTRODUCTION
Reliability-Centered Maintenance (RCM) is often reduced to a preventive-maintenance optimization 

exercise. That description misses its central purpose: determining what must be done to preserve the 

functions of physical assets in their operating context. A pump in continuous duty, a standby 

emergency generator, and an isolation valve can have similar components but fundamentally 

different functional requirements and failure consequences. Their maintenance programs should 

therefore not be identical.

02 / START WITH THE OPERATING CONTEXT
Before listing failure modes, define what the asset must achieve. For a centrifugal pump, the primary 

function might be to deliver a specified flow at a specified differential pressure within an allowable 

temperature and vibration envelope. Secondary functions could include containing hazardous fluid, 
meeting noise limits, and providing operational status to the control system. A function stated simply 

as “pump water” is too vague to establish meaningful failure criteria.

Document duty cycle, redundancy, upstream and downstream constraints, operating environment, 
demand patterns, and the consequences of unavailable equipment. This context determines whether 

a failure is a production inconvenience, a safety exposure, an environmental release, or a loss of 
protective capability.
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03 / DISTINGUISH FUNCTIONAL FAILURE FROM FAILURE MODE
A functional failure is the inability to meet a required standard: insufficient discharge pressure, failure
to start on demand, or excessive leakage. A failure mode is the specific event or condition that causes
it: bearing degradation, a damaged mechanical seal, a failed starter, blocked suction, or a stuck check
valve. Confusing the two produces generic tasks that do not address credible mechanisms.

For each failure mode, identify the likely local effects, system-level consequences, existing controls,
and evidence that could reveal deterioration. This is where maintenance history, operator experience,
inspection records, and engineering judgment should be combined. An FMEA can organize this
evidence, but a risk-priority number alone cannot determine the correct maintenance policy.

04 / SELECT TASKS BASED ON FAILURE BEHAVIOR
On-condition tasks are appropriate when deterioration can be detected early enough to act. For
example, vibration analysis may identify bearing distress before functional failure, but only if the
monitoring interval, diagnostic quality, and response time fit the available warning period. Scheduled
restoration or replacement may be appropriate where age-related deterioration is demonstrated and
intervention materially reduces risk. Failure-finding tasks are essential for hidden protective functions,
such as a standby pump that may not reveal a fault until called upon.

Where no technically feasible preventive task exists, the decision may involve redesign, additional
protection, operating changes, or deliberate run-to-failure—subject to consequence and regulatory
constraints. RCM does not promise that every failure can be prevented economically.

05 / TURN ANALYSIS INTO EXECUTION
A decision worksheet is useful only if it produces executable tasks: scope, method, interval,
acceptance criteria, responsible role, required tools, and corrective action when limits are exceeded.
Assign each task a clear link to the failure mode it manages. Integrate approved tasks into the CMMS,
train the workforce, and ensure spare parts and access arrangements support timely completion.

06 / MEASURE WHETHER THE POLICY WORKS
Monitor functional failures, unplanned downtime, repeat defects, task findings, and the proportion of
condition-monitoring alerts that lead to justified intervention. Also review the total burden of planned
work: a policy that reduces failures but creates disproportionate intrusive maintenance may introduce
new risks. Revisit assumptions when duty, equipment design, or failure history changes.
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07 / PRACTICAL TAKEAWAY
A strong RCM program does not ask, “How frequently should we service this asset?” It asks, “Which
failures matter, how do they occur, and what intervention can manage each consequence
effectively?” That shift makes maintenance more defensible, auditable, and aligned with asset
performance.
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