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FMEA, FMECA, and RCM –
What's the difference?

James Reyes-Picknell

Founder, President & Principal Consultant
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James Reyes-Picknell
BASc, P.Eng., CMC, CMRP, CAMA, MMP, CSAM, CBPro

• Mechanical Engineer, University of Toronto, 1977, 

• Post grad with RNEC (UK) and TUNS (Dalhousie)

• 45+ year career in Maintenance and Asset Management. 
• Hands on roles in Canadian Navy, Esso Chemcials Canada, Saint John Shipbuilding / Naval Systems, IMP Aerospace.

• Consulting since 1995: C&L, PwC (1998), IBM (2002), Conscious Asset (2004)

• Thought-leadership (reliability and maintenance management)
• Magazines and Blog

• "Uptime - Strategies for Excellence in Maintenance Management", 3rd edition, 2015

• “Reliability Centered Maintenance – Re-Engineered: Practical Optimization of the RCM Process with RCM-R®” 2017

• Other books (self-published)
• “Reliability Centered Maintenance: A Key to Maintenance Excellence” 2000, Hong Kong Polytechnical University

• “Uptime Made Easy” 2009

• “No Surprises” 2016

• “ISO 55000, What’s Not to Like” 2016

• “Paying Your Way” 2020

• Frequent conference speaker and trainer

• 2016 – awarded PEMAC’s prestigious Sergio Guy Award for significant contributions to the profession

What is FMEA?

• Systematic approach (method) used to identify potential failure 
modes, and determine their effects in equipment or system 
design

• This enables risk to be evaluated and determining if any 
additional controls are needed to address the risk – often by use 
of design changes

• Starts with component identification using a Bill of Material

• Usually performed by designers (engineers) 
• Often it is a solo-effort
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FMEA Example: ASQC

FMEA often starts with BOM on the left, then 

describes the function of the item

• Function

• Potential failure mode

• Potential effects of failure

• Severity

• Potential cause (s) of failure

• Occurrence rating (probably of failure: 1 (extremely 
unlikely – 10 inevitable)

• Current process controls

• D = 1 to 10 (detection rating)

• 1 is certain to be detected, 10 can’t be detected

• RPN = S x O x D

• Crit = S x O

• Recommended actions

• Responsibility and complete target date

• Action results

• Then new: S, O, D, RPM, Crit

What is FMECA?

• Similar to FMEA except with the addition of evaluation criticality 
– consequences to safety, environment, operations and mission

• Criticality assessment
• Severity of effect + Probability (likelihood) used

• Also looks at detectability – how easy is it to spot and diagnose the 
problem

• Enables designers to focus on critical failures and ignore others

• Like FMEA this is usually a solo designer effort
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FMEA from Mil-Std 1629A (1977)
• ID number

• Functional identification number

• Function

• Failure modes and causes

• Mission phase / operational mode

• Failure effects
• Local, next higher, end effect

• Failure detection method

• Compensating provisions

• Severity class

• Remarks

Criticality Analysis: Mil-Std-1629A (1977)

• First 5 columns same as before

• Severity class (same as before)

• Failure probability / failure rate data source

• Failure effect probability (β)

• Failure mode ratio (α)

• Failure rate (λp)

• Failure mode Crit #, Cm = β α λp
t

• Item Crit #, Cr = Σ (Cm)I 

• (for all items in same severity classification C)

• Remarks
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Mil Std FMEA can require a lot of 
effort

• Ship propulsion diesel engine (16 cyl, 20 MW)
• Approx 6 months to complete analysis

• > 900 failure modes (began with parts list)

• Similar engine analyzed using RCM-R
• 9 days (225 failure mode and causes analyzed)

• Functional approach (not Mil Std) dramatically reduces 
duplications

Example from DSI International
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What is RCM?

• A method (approach) for determining failure management 
strategies
• Maintenance and operator tasks, changes (various) including design

• Allows run-to-failure (where consequences are tolerable)

• Emphasis is on dealing with the failure consequences, not 
necessarily the failures

• Begins with defining system / equipment functions
• P&IDs and BOMs are useful in this process

• Often one function involves multiple parts 

• Each part may be involved in more than one function

• RCM is a team effort involving maintainers and operators

Criticality and RCM

• The RCM standard, SAE JA-1011 does not require 
criticality to be used

• Criticality is usually assessed across an operational site 
to determine which equipment / systems warrant 
RCM’s rigor

• Criticality can also be assessed at the level of failure 
modes and their causes:
• Enables analysis team to ignore less critical failures, 

• Can also help to focus discussion on the most critical
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RCM-R® FMEA worksheet

RCM-R® Criticality
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RCM-R® Decision Logic
Consecuencias

H Oculto

S Seguridad

E Ambiental

P Producción

M Mantenimiento

Tareas

O Operador (C o T)

C Condición

T Tiempo (uso)

“2” C+T

R Rediseño

D Detectiva

F Correr hacia el 

fracaso

RCM-R® Decisions
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Comparison

• Similarities
• All 3 methods focus on failure modes and their effects

• When presented in tabular formats, they all look similar

• All analyze equipment and / or systems

Comparison - differences

• FMEA and FMECA used at design stage – RCM at any stage of life cycle

• FMEA and FMECA usually performed by engineers – RCM performed 
by teams of operators and maintainers

• FMEA ignores criticality

• FMECA uses criticality

• RCM uses criticality in two way

• FMEA and FMECA have no decision logic – engineer has full discretion

• RCM includes a decision logic

• FMEA and FMECA usually begin with BOM may start with functions

• RCM begins with Functions (BOM may be used to help)
• FMEA and FMECA – functionality is often duplicated

• RCM functionality is not duplicated – analyses are shorter (by half or less)
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Should you use a BoM or Functional approach? 

• Consider your objective
• If you want to beef-up design – use FMEA or FMECA and start with 

parts

• If you want a failure management program – use RCM and a functional 
approach

• If you have an FMEA or FMECA created using BOM, using it as 
a start point for RCM is possible, but not recommended – start 
over for RCM
• Component / part based approaches do not follow a logical functional 

sequence and can be confusing

• Volume of work can be multiple times the effort when compared with 
functional approach

Summary

• FMEA – design tool, usually based on parts (BoM) and very detailed. 
• Engineering tool for design

• FMECA – similar to FMEA, includes criticality.
• Engineering tool for design in complex systems

• RCM – a method to determine failure management policies.
• RCM includes FMEA or FMECA. 

• Can be based on BoM, but most efficient if based on functions.

• Operational focus is on failure consequence management.

• Design changes are a “last resort”.

• Team based
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Questions and Discussion

James Reyes-Picknell
james@consciousasset.com
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