 Reliability & Maintainability (R&M) Resources via the Internet


	Web Link
	Policy
	Processes
	Standards
	Tools
	Techniques
	Training
	Consulting
	Assessments
	Description

	https://solar.msfc.nasa.gov/solar/delivery/public/html/newindex.htm
	
	
	
	
	
	X
	
	
	NASA’s “Site for On-line Learning and Resources (SOLAR).”  Under “Training Disciplines,” click “Complete List of Courses” and scroll down to “Safety & Mission Assurance” for the following basic R&M courses via the intranet: R&M Overview, Risk Management Overview, LLIS, FMEA/CIL, Fault Tree Analysis, and Testing.

	http://nodis3.gsfc.nasa.gov/library/displayDir.cfm?Internal_ID=N_PD_8720_0001_&page_name=main
	X
	
	
	
	
	
	
	
	NASA’s R&M program policy (NPD 8720.1).

	http://www.hq.nasa.gov/office/codea/codeae/documentd.html
	X
	
	X
	
	
	
	
	
	NASA's human-rating requirements (JSC28354).  Requirement 6 is the quantitative reliability goal for any human-occupied spacecraft over the life of the spacecraft’s program.

	http://www.hq.nasa.gov/office/codeq/87291.pdf
	
	X
	X
	
	X
	
	
	
	NASA’s R&M technical standard provides guidance to customers (or purchasers) and suppliers (or contractors) on R&M requirements development, design, implementation, and evaluation (STD-8729.1).  Based on NPG7120.5

	http://llis.gsfc.nasa.gov/
	
	
	X
	
	X
	
	
	
	NASA’s R&M preferred practices (e.g., design and test) via NASA’s Lessons Learned Information System (LLIS).

	http://www.hq.nasa.gov/office/codeq/doctree/praguide.pdf
	
	
	
	
	X
	X
	
	
	NASA’s guide on Probabilistic Risk Assessment (PRA).  PRA integrates various Reliability techniques (e.g., event trees, fault trees, and possibly operating/failure data).  PRA is best at identifying and assessing risks in complex systems especially when system data is not available or known.  

	http://stic.jsc.nasa.gov/dbase/dis/jsc/jsc28549a.doc
	
	
	X
	
	X
	
	
	
	NASA JSC’s requirements for R&M data analysis and assessment of spacecraft elements (JSC28549).  The quantitative techniques require system operating/failure data.

	http://wwwsrqa.jsc.nasa.gov/Tal/car.htm
DO NOT PROVIDE TO PARTIES OUTSIDE OF NASA.GOV DOMAIN
	
	
	
	
	
	X
	
	X
	NASA Space Shuttle Program’s (SSP) Orbiter quantitative analyses at 3 levels (trending and risk prioritization of all systems, system Pareto analyses, and comprehensive R&M analyses).  Note: For training purposes, start with the Fuel Cell Report.

	http://wwwsrqa.jsc.nasa.gov/issrm/
	
	
	X
	
	
	
	
	X
	NASA’s International Space Station (ISS) information relative to the ISS R&M Panel.  Provides access to data, analyses, requirements, products, and forms. 

	http://www.hq.nasa.gov/office/codeq/rp1370.pdf
	
	
	
	
	X
	X
	
	
	NASA’s training manual for elements of interface definition and control (NASA Reference Publication 1370).  Has the goal to identify and control the technical detail needed to ensure that flight system elements mate properly during assembly operations on ground and in space.

	http://www.hq.nasa.gov/office/codej/codejx/jxdocuments.htm#mtdocs
	
	X
	
	
	X
	
	
	
	NASA’s guides on Reliability Centered Maintenance (RCM) and Acceptance Testing via Predictive Testing & Inspection (PT&I).  These technologies are applicable to any type of system including spacecraft.  Note:  See CASR link below.

	http://www.relexsoftware.com
	
	
	
	X
	
	X
	
	
	Relex’s R&M Software.  Note: KSC has Relex software.  Currently, KSC’s package provides Fault Tree Analysis (FTA), Event Tree Analysis (ETA), Failure Modes and Effects Criticality Analysis (FMECA), Reliability Block Diagram Analysis (RDBA), Reliability Prediction (Mil-Hdbk-217 stress and parts count methods; mechanical equipment), Maintainability Prediction, and Life Cycle Cost (LCC).  Contact: Tim Adams, (QA-C, 321-867-2267) for details and network access.

	http://www.arinc.com/products/raptor/download_form.html
	
	
	
	X
	
	X
	
	
	ARINC’s Raptor Software.  Raptor is based on reliability block diagrams (RBDs) and can be used to do availability, mission reliability, logistics, cost analysis, capability analysis, and weak link analysis.  Note: Version 5.0 (aka Classic) is free and available by completing the link’s form.

	http://www.shodor.org/UNChem/advanced/kin/arrhenius.html
	
	
	
	X
	
	
	
	
	The Arrhenius equation calculator.  The Arrhenius Reaction Rate Model is used to model product life as a function of temperature.



	http://www.asq.org/index.html
http://www.asq-rd.org/
	
	
	X
	
	
	X
	
	
	American Society of Quality (ASQ).  Provides Reliability professional certification, training, books, journal (second link), and standards.

	http://rac.iitri.org/
	
	
	X
	X
	X
	X
	X
	
	DoD’s Reliability Analysis Center (RAC).  Note: Techniques are found under “Toolbox.”

	http://www.enre.umd.edu/nric.htm
	
	
	X
	X
	X
	X
	
	
	National Reliability Information Center, Supported by the Center for Reliability Engineering, University of Maryland. 

	http://www.itl.nist.gov/div898/handbook/index.htm
	
	
	
	
	X
	
	
	
	National Institute of Standards and Testing (NIST)’s Engineering Statistics Handbook.  Note: The chapter on Reliability describes the terms, models, and techniques used to evaluate and predict reliability.

	http://www.cnde.iastate.edu/faa-casr/index.html
	
	
	
	
	X
	
	
	
	The Center for Aviation Systems Reliability (CASR).  Provides results that address the inspection needs of commercial aviation industry and lead to safety improvements through their implementation.  Note: NASA’s Acceptance Guide on PT&I techniques above.

	http://www.dacs.dtic.mil/
	
	
	
	
	X
	
	X
	
	DoD’s Data & Analysis Center for Software (DACS).  A software information clearinghouse for state of the art software information and provides technical support to the software community. 

	http://members.aol.com/JohnDMusa/
http://murl.microsoft.com/LectureDetails.asp?440
	
	
	
	
	X
	X
	
	
	John Musa, AT&T Bell Laboratories, on software reliability engineering.
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