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Abstract  

This Standard provides the basis for developing the analysis of failure modes, their effects, and criticality 
in the context of individual products along with the known performance of their elements.  The 
requirements for contractors, the planning and reporting needs, along with the analytical methodology are 
established.  The linkage of this Standard to the other standards in the new family of capability-based 
safety, reliability, and quality assurance standards is described, and keywords for use in automating the 
Product FMECA process are provided. 
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Foreword 

Mission Assurance is the project-wide identification, evaluation, and mitigation or control of all existing 
and potential deficiencies that pose a threat to system safety or mission success, throughout the 
product’s useful life and post-mission disposal.  Quality, system safety, and reliability are the major 
components of mission assurance.  Although these three terms are often used interchangeably they have 
different meanings.  Quality as used in this Standard is the ability of a product to meet the workmanship 
criteria established by an organization.  A different, but often used, definition of quality: Quality is the set 
of all desired attributes that can be put in a product.  In this sense, quality cannot be achieved without 
achieving the desired safety. Safety is the freedom from those conditions that can cause death, injury, 
occupational illness, or damage to or loss of equipment or property, or damage to the environment.  
Reliability is the ability of a product or system to perform its intended function(s) for a specified time or 
operating cycles.  A high-quality product may not be a high-safety or high-reliability product even though it 
conforms to stringent workmanship specifications.  The ISO 9000 series standards that establish the 
ability of an organization to consistently produce high-quality products do not necessarily establish that 
same organization’s ability to consistently deliver high-safety and high-reliability products.  Consequently, 
the ISO 9000 series certification process, which serves as the main international reference for Quality 
Program requirements in business-to-business dealings, is not the appropriate reference for international 
or domestic safety, reliability, and quality assurance program (SR&QA) requirements.  More suitable 
references are the AIAA S-102 Mission Assurance standards, which provide a uniform framework for 
performing Safety, RAM, and QA (SR&QA) risk management in a manner which is commensurate with 
the product unit-value/safety-impact and systems engineering phase. See Annex E for an example 
categorization of various products by their respective unit-values and safety-impacts. See Annex F for an 
example matrix showing the Product FMECA process capability levels versus the product life cycle. 

This Standard establishes uniform requirements for a capability-based Product FMECA.  The principles of 
the Product FMECA as promoted in a capability-based approach can be learned from this Standard, but 
its proper use requires comprehensive planning, which includes understanding the requirement FMECA 
input and output data in the Systems Engineering Process.  What distinguishes this Standard from all 
past and present Product FMECA standards is the following: 

 it provides consistent criteria for rating the “capability” of an organization’s Product FMECA 
process to identify, analyze, and manage failure mode risks in a manner which is commensurate 
with the product’s unit-value/safety-impact and systems engineering life cycle phase. 

 for a Capability Level 3 or above FMECA process, it calls for the collection and review of existing 
lessons learned, and the generation and formal approval of new lessons learned. 

 for a Capability Level 4 or above Product FMECA process, it provides consistent criteria for rating 
the “maturity” of the Product FMECA input data. 

 for a Capability Level 4 or above Product FMECA process, it calls for the use of predefined 
mission assurance data parameters to facilitate the exchange of Product FMECA data among 
computer-aided analysis tools and other project databases. 
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At the time of approval of this Standard the members of the S-102 Mission Assurance Standards Working 
Group were: 

S-102 MASWG PARTICIPANT  INTEREST CATEGORY 

Tyrone Jackson General Interest 

James E. French General Interest 

Diana DeMott Practitioner 

Alazel Jackson Practitioner 

Jan Swider Producer 

Pat Branch  Producer 

Gregory E. Tarver (Observer) User 

Nathan Holt User 

 

The definitions for the S-102 MASWG participant interest categories are as follows: 

 Producer - Authorized to represent a company that is engaged in the manufacture of products 
covered by the committee. A company that contracts out operations but still retains control over 
the process. 

 User - Authorized representative of a company or organization whose primary activity causes it to 
use or employ the products, goods, or services that are affected by the standards developed by 
the particular committee. A consultant whose primary business involves representing Users is 
considered to be in this category). 

 Practitioner – Subject matter expert of one or more mission assurance processes. 
 General Interest 

The above consensus body approved this document on 28 April 2015. 

The AIAA Standards Executive Council (VP-Standards Laura McGill, Chairman) accepted this document 
for publication on 24 July 2015. 

The AIAA Standards Procedures dictates that all approved Standards, Recommended Practices, and 
Guides are advisory only. Their use by anyone engaged in industry or trade is entirely voluntary. There is 
no agreement to adhere to any AIAA standards publication and no commitment to conform to or be 
guided by standards reports. In formulating, revising, and approving standards publications, the 
committees on standards will not consider patents that may apply to the subject matter. Prospective users 
of the publications are responsible for protecting themselves against liability for infringement of patents or 
copyright or both. 
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