
Maintainability Engineering Requirements



The Maintainability Engineering Discipline

Maintainability as a Figure of Merit (FOM)
The probability that a given maintenance action, for an item under given conditions 
of use, can be carried out within a stated time interval, when the maintenance is 
performed under stated conditions and using stated procedures and resources. 

Maintenance Concept
The Maintenance Concept is a brief description of maintenance considerations, 
constraints, and plans for operational support of the system/equipment under 
development. A preliminary Maintenance Concept is developed and submitted as 
part of the preliminary system operational concept for each alternative solution 
candidate by the operating command with the assistance of the implementing and 
supporting commands. The Maintenance Concept requirements are translated into 
system design and support requirements. As the system design activities are 
performed, the Maintenance Concept continues to shape system design decisions 
and detailed maintenance and product support requirements.
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Maintainability Engineering

• Why Maintainability Engineering? 
• Maintainability Engineering is a design function.
• Maintainability Engineering has important interfaces with and inputs to Reliability 

engineering, design engineering, maintenance planning, supportability engineering, 
and logistic support.

• Maintainability analysis is critical to identify the design features and characteristics 
needed for time efficient processing, preventive and corrective maintenance, rapid 
fault detection and diagnosis, and retest/repair validation.

• A Maintainability Program is required to improve operational readiness, reduce 
maintenance manpower needs, reduce life cycle cost, and provide data essential for 
project management.

Reliability and Maintainability Engineering is a critical design function and 
involves much more than just calculating probabilities and statistics.
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The Maintainability Engineering Case
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Why R&M Engineering?
Relationship to Affordability

DESIGN, DEVELOPMENT, TEST, AND EVALUATION

RELIABILITY MAINTAINABILITY SUPPORTABILITY
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NASA R&M Objectives Structure
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This structure, defined in NASA-
STD-8729.1A, consists of one Top 
Objective, four Sub-Objectives, 
and 46 corresponding 
Strategies/Sub-Strategies to 
comprehensively address R&M in 
design and development.  

The complete hierarchy is 
attached in appendix to the plan



NASA NASA-STD-8729.1A:  Objectives Hierarchy
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NASA NASA-STD-8729.1A:  Objectives Hierarchy
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NASA NASA-STD-8729.1A:  Objectives Hierarchy
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NASA NASA-STD-8729.1A:  Objectives Hierarchy
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NASA NASA-STD-8729.1A:  Objectives Hierarchy
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Tailoring Process
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• Purpose: Ensure oversight of Agency 
requirements and provide Centers and Project 
Managers with the authority and flexibility to 
complete their tasks. 

• Definition: The process of assessing the 
applicability of requirements and evaluating 
potential compliance to generate a set of specific 
requirements for the project.
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Aging Facility

Success Stories
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Reliability, Availability, Maintainability (RAM), and Affordability Study of the Langley Research Center (LaRC) Compressed 
Air Facility:

– A RAM study of the aging LaRC compressor facility was conducted to determine merits of continuing to refurbish 
the Compressor Station’s infrastructure or immediately begin a campaign to replace the compressors.

– As a result of the study, a repair by replacement strategy and investment plan was developed and provided by LaRC.
– The plan was well received and was used as the bases to proceed and refurbish the facility to achieve sustainable 

operations through significant improvements in Reliability, availability, and the probability of meeting the air 
demand with acceptable investment cost that should translate into sustained cost savings.

Low Reliability
Low Availability
High Maintenance Cost

RAM Evaluation and 
Analysis

RAPTOR Monte-Carlo Simulation

Replacement Strategy

High Reliability
High Availability
Low Sustainment Cost



• Creating the “Design for R&M” environment to support the Agency 
ambitious safety and affordability goals.

• Providing young R&M engineers adequate training and support to fill 
the gap created by staff attrition.

• Having the right mix of R&M engineering skills to support:
– Technology development environment.
– Reliability, Maintainability and Supportability (RMS) for long 

duration manned missions beyond LEO.
• Creating an integrated RMS operating analysis environment. 
• Embedding R&M engineers in the design community. 
• Establishing a centralized database for R&M analysis and predictions.
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Challenges
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