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RATIONALE

When complex systems are initially fielded, operators need to know what maintenance strategy will best address each
potential failure. Because of the significant safety and cost implications of using a poor maintenance strategy, the aerospace
industry developed a systematic analysis methodology called reliability-centered maintenance (RCM). The RCM analysis
process guides the process user through the review and categorization of all failures and directs them to the appropriate
maintenance actions to best address each of those failures based on the nature and characteristics of the failure. However,
as more industries began to implement RCM, many elements of what users were calling RCM started to deviate from the
original process described in the original RCM report by Nowlan and Heap. This divergence in how RCM was being defined
and performed led to disagreements and confusion regarding what constitutes an RCM analysis.

This Joint Standard describes the minimum criteria that any process must comply with to be called RCM. Since this standard
does not define a specific RCM process, SAE Surface Vehicle/Aerospace Recommended Practice JA1012 was published
as a companion to this standard as an implementation guide for the user.

This revision incorporates minor corrections and clarifications for issues that have been identified over the last few years in
the use of this document. It also corrects several inconsistencies with SAE JA1012.

FOREWORD

RCM was initially developed by the commercial aviation industry to improve the safety and reliability of its equipment. It was
first documented in a report written by Nowlan and Heap (1978). Since then, RCM has been used to help formulate physical
asset management strategies in almost every area of organized human endeavor, and in almost every industrialized country
in the world. The process defined by Nowlan and Heap (1978) served as the basis of various application documents in
which the RCM process has been developed and refined over the ensuing years. Most of these documents retain the key
elements of the original process. However, the widespread use of the term “RCM” has led to the emergence of a number
of processes that differ significantly from the original process. As a result, there has been a growing international demand
for a standard that sets out the criteria that any process must comply with in order to be called “RCM.” This SAE Standard
meets that need.

The criteria in this SAE Standard are based primarily upon the RCM process and concepts established in Nowlan and Heap
(1978). Additionally, three other documents that closely followed the original tenets of Nowlan and Heap (1978),
(1) MIL-STD-2173, (2) NES 45, and (3) Moubray (1997), were used extensively as sources for this SAE Standard.

This SAE Standard describes the minimum criteria that any process must possess to be deemed a compliant RCM process.
It does not attempt to define a specific RCM process.

This SAE Standard is intended to provide a means for evaluating whether a given process remains true to the tenets of
RCM as it was originally conceived. It is especially useful to people who wish to purchase RCM services (training, analysis,
facilitation, consulting, or any combination thereof).
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1. SCOPE

This SAE Standard for reliability-centered maintenance (RCM) is intended for use by any organization that has or makes
use of physical assets or systems that it wishes to manage responsibly.

1.1 Purpose

RCM is a specific process used to identify the policies which must be implemented to manage the failure modes which could
cause the functional failure of any physical asset or system in a given operational context. This SAE Standard is intended
to be used to evaluate any process that purports to be an RCM process, in order to determine whether it follows the original
tenets of RCM as defined by Nowlan and Heap (1978). This SAE Standard supports such an evaluation by specifying the
minimum criteria that a process must have in order to be an RCM process.

2. REFERENCES

2.1 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE JA1012 A Guide to the Reliability-Centered Maintenance (RCM) Standard
2.1.2 NAVAIR Publications

Available from Naval Air Warfare Center - Aircraft Division (Code AB43300), 48298 Shaw Rd., Building 1461, Patuxent
River, MD 20670-1900.

NAVAIR 00-25-403 Guidelines for the Naval Aviation Reliability-Centered Maintenance Process
2.1.3 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-HDBK-2173 Reliability-Centered Maintenance Requirements for Naval Aircraft, Weapons Systems and Support
Equipment
MIL-P-24534 Planned Maintenance System: Development of Maintenance Requirement Cards, Maintenance

Index Pages, and Associated Documentation
MIL-STD-1629 Procedures for Performing a Failure Mode, Effects and Criticality Analysis
MIL-STD-1843 Reliability Centered Maintenance for Aircraft, Engines, and Equipment
2.1.4 UK Ministry of Defence Publications

Available from Reliability-Centred Maintenance Implementation Team, Ships Support Agency, Ministry of Defence (Navy),
Room 22, Block K, Foxhill, Bath, BA1 5AB, United Kingdom.

NES 45 Naval Engineering Standard 45, Requirements for the Application of Reliability-Centred
Maintenance Techniques to HM Ships, Royal Fleet Auxiliaries and other Naval Auxiliary Vessels
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2.1.5 |EC Publications

Available from IEC Central Office, 3, rue de Varembe, P.O. Box 131, CH-1211 Geneva 20, Switzerland,
Tel: +41 22 919 02 11, www.iec.ch.

IEC 60300-3-11:2009 Dependability management - Part 3-11: Application guide - Reliability centered maintenance
2.1.6  A4A Publications

Available from Airlines for America, 1301 Pennsylvania Avenue, NW, Suite 1100, Washington, DC 20004,
Tel: 202-626-4000, www.airlines.org.

MSG-3 Operator/Manufacturer Scheduled Maintenance Development, Volume 1 - Fixed Wing Aircraft
2.1.7  Other Publications

Anderson, R.T. and Neri, L. (1990). Reliability-centered maintenance: Management and engineering methods. Elsevier
Science Publishers, Ltd.

Blanchard, B.S., Verma, D.C., and Peterson, E.L. (1995). Maintainability: A key to effective serviceability and maintenance
management. John Wiley & Sons, Inc.

Jones, R.B. (1995). Risk-based management: A reliability-centered approach. Gulf Publishing Company.
Moubray, J. (1997). Reliability-centered maintenance. Industrial Press.

NAVSEA. (1983). Reliability-centered maintenance handbook (Report no. S9081-AB-GIB-101/Maint). Naval Sea Systems
Command.

Nowlan, F.S. and Heap, H.F. (1978). Reliability-centered maintenance (Report no. AD-A066-579). U.S. Department of
Commerce. Available from DEFENSE TECHNICAL INFORMATION CENTER, 8725 John J. Kingman Road, Fort Belvoir,
Virginia 22060-6218, (800) 225-3842, https://apps.dtic.mil/sti/citations/ADAQ66579.

Smith, A.M. (1993). Reliability-centered maintenance. McGraw-Hill.

Zwingelstein, G. (1996). Reliability-centered maintenance: A practical guide for implementation. Hermés.

3. DEFINITIONS

3.1 AGE

A measure of exposure to stress computed from the moment an item enters service or first begins to degrade, either from
new or reentering service after a task designed to restore its initial capability. Age can be measured in terms of calendar
time, but also by appropriate usage measures such as operating time, distance traveled, duty cycles, or units of output or
throughput.

3.2 APPLICABLE TASK

A task that is capable of preventing or mitigating the consequences of failure based on the technical characteristics of that
failure.

3.3 ASSET

Equipment, inventory, or properties owned by an organization that provides value to that organization and requires
maintenance to retain its value.
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