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Introduction 
 
“At the intersection of mission, technology, and place is NASA’s need to modernize for a digital-
forward future. Digitalization, the process of moving toward digital business, is occurring 
everywhere and remains an ongoing process across the federal government.”[1] Whereas, Digital 
Transformation is “employing digitization/digital technologies (e.g., Artificial Intelligence (AI), 
mobile, cloud, data) to change a process, product, or capability so dramatically (e.g., real-time, 
intelligent, personalized, anywhere, anytime) that it is unrecognizable compared to its traditional 
form.” [2] In order to facilitate a digital transformation it is essential for NASA to understand and 
identify where data exists today and which data are value-needed in the future, understand where 
there are unfulfilled data needs that limit the advancement of NASA work, and ensure NASA 
efficiency through Findable, Accessible, Interoperable, and Reusable (FAIR) digital assets in the 
future. 

Therefore, NASA’s Reliability & Maintainability (R&M) Enterprise Data Sharing team is working 
to leverage both Digitization and Digital Transformation to achieve their vision of developing an 
R&M data discovery framework that enables our community, our partners, and our stakeholders 
with the ability to efficiently, robustly, and seamlessly access information that enables real-time 
knowledge and model-based, analytics driven, decision-making impacting R&M.[3] As a result 
the R&M Enterprise Data Sharing team: Laurel Dye (GRC), Timothy Adams (KSC), Roger Boyer 
(JSC), Richard Stutts (MSFC), Warren Grant (JSC), Bruce Reistle (JSC), Matthew Williamson 
(GRC), Steven Cornford (JPL), Christine Kilmer (GRC), Edward Zampino (GRC), Teri Hamlin 
(JSC), Todd Paulos (JPL), Irene Wirkus (GRC), and Warren Grant (JSC), working in coordination 
with the NASA R&M Technical Fellow (Anthony Diventi), Deputy Technical Fellow (Nancy 
Lindsey), and NASA Safety Center (NSC), has conducted a survey of its Reliability, 
Maintainability, and Availability (RMA) community members to identify data existence (created 
or used) and where there are corresponding barriers to data acquisition and/or R&M or other issues 
as its Phase 1 efforts.  
 
The intent of this report is to summarize the results of that R&M survey, R & M Enterprise Data 
Sharing - Survey, as well as to provide insights and corresponding recommendations for future 
work needed to address data sharing, data mining, and barrier mitigation opportunities. 
 
Discussion 

I. Survey 
 

The R & M Enterprise Data Sharing - Survey focused on determining what and how data sets were 
created, used, and referenced by Reliability, Maintainability, and Availability (RMA) teams across 
NASA. This was done by asking the questions (multiple choice and fill-in) shown in the Figure 1 
embedded file, which were intended to draw out not only data lists but the barriers to performing 
specific analyses and the depth and breadth of each data set. The respondents encompassed 
Armstrong Flight Research Center (AFRC), Ames Research Center (ARC), Glenn Research 
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Center (GRC), Goddard Space Flight Center (GSFC), Johnson Space Center (JSC), Kennedy 
Space Center (KSC), Marshall Space Flight Center (MSFC), Stennis Space Center (SSC), and Jet 
Propulsion Laboratory (JPL) as shown in Figure 2. While respondents provided the data requested 
there were follow-up interviews to clarify and gather additional data for interpreting results for 
further action. 

 
 

 
 

Figure 1: R&M Data Survey Questionnaire (embedded pdf) 
 
 
 

 

Figure 2: Responses by Center 
(“Other” indicates at another NASA location other than AFRC, ARC, GRC, GSFC, HQ,  

JPL, KSC, LARC, MSFC, SSC, or JSC; or a non-NASA center location such as a supplier/vendor.) 

 

II. Results  
 
R&M survey results indicated that RMA efforts across NASA are dependent on a variety of raw 
data (see Figure 3) but generally start early in the mission life cycle (See Figure 7) and tend to 
wane prematurely in later lifecycle phases. Further, it was seen that the breadth of data types 
used by RMA practitioners is extensive, while the depth of data may be limited since the survey 

0

5

10

15

Center/External Organization 

AFRC ARC GRC GSFC HQ JPL KSC LARC MSFC SSC JSC Other



371-Cross-Cutting-RPT-0006  Page 3 of 9 
 
 

results show more dispersed and inferred data than comprehensive or limited raw data usage (see 
Figure 3).   

 

Figure 3: Raw Data Usage  

R&M survey results (see Figure 4) also indicate that RMA teams create data in the form of 
analyses. It is assumed that the variation in analysis content across the respondents is based on 
mission needs. In particular, the survey results seems to indicate that maintainability and 
availability analyses are not being performed in a formal or deterministic sense, but more in a 
collateral manner as recommendation from other analyses. Conversely, responses seem show that 
life, stress, and trade studies are predominantly being performed deterministically, whereas the 
amount of inferred content in analyses indicated in the survey (dark blue lines on Figure 4) seems 
to show that traditional RMA analysis techniques (Failure Modes and Effects Analysis 
(FMEA/FMECA), Fault Tree Analysis (FTA), Probabilistic Risk Assessment (PRA)) are not 
being uniformly applied. For example, the survey shows that some respondents’ analyses are only 
inferring failure modes, effects, and causes. That likely implies that traditional Failure Modes and 
Effects techniques are not necessarily being applied. However, all of the technique indications 
will need further investigation to identify the true limitation to employing traditional RMA 
techniques. 

Taking a deeper look, failure probability and failure rate derivation survey results (See 
Bayesian, Statistics, and modeling line items of Figure 4) are showing abundant use of 
modeling and statistical analysis, but the use of handbook data is still dominating RMA 
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models/analyses. In deriving the probability of any cause (e.g., stress, physics, radiation) of a 
failure incident, models and statistical methods are normally used. Therefore it is assumed that 
RMA teams are only relying on handbook data out of necessity due to lack of data, guidance, 
direction, or support. This assumption will need to be confirmed with further investigation in 
order to reduce barriers to failure probability and failure rate derivation and sharing. 
 

 
 
 

 

Figure 4: Analysis Types and Contents 

 

These variations and limitations have not stopped NASA teams from employing these data to 
support NASA missions through their application to a wide variety of analysis and support 
efforts (See Figure 5). But survey results indicate that there may be additional opportunities to 
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for additional NASA endeavors and increase the use of data, especially RMA analyses, 
collaboratively. While survey results indicate that logistics, failure analysis, and risk 
assessment are well supported by the RMA data sets, there are only a few (< 5) data sets being 
used to support de-orbit/extended mission, life expectancy, readiness, testing, and cyber risk. 
This seems to imply either a lack of understanding of the potential use/value of the data, a lack 
of timeliness or accuracy of the data, or a lack of access/findability to the data.  
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Figure 5: Data Usage 

However, collaborative use of RMA data is dependent on if the data is FAIR - Findable, 
Accessible, Interoperable, and Reusable. Findable data (created or used) must be discoverable 
through inherent knowledge of its existence or through standard searching processes. The results 
of this survey show that the majority of the data is either with individuals or within center/ program 
internal systems and repositories. Therefore, RMA data findability will need to depend on 
knowledge of its existence. Individual centers could gain this knowledge if the survey data 
(Attached) and/or this report are shared via R&M Technical Discipline Team (TDT). Once the 
RMA data is findable by RMA teams across NASA, it will require access for use. Accessibility 
may be another issue since survey and interview responses indicated that the data is kept in a 
manner that will need program/project approval for sharing inside or outside of the source 
program/ project. This access challenge will need understanding of access purposes well beyond 
the RMA community and may need TDT or Office of Safety and Mission Assurance (OSMA) 
advocacy to solve. Further, all data users (internal to the prject/program and across NASA) must 
also remain cognizant of when the data is available from or in regard to any program/project, which 
is at PDR or at non-NASA-project-life-cycle times for most teams (see Figure 7). 
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Figure 6: Data Location 

 

  
Figure 7: Data Timing 

 
While the survey results indicate that data created and used in analyses, across the gamut of 
configuration item types (Figure 8), is used to support life, failure, and safety risk assessment 
(Figure 4), they also show that the majority of the data sets are very project/program specific 
(see attached survey data set descriptions). Therefore, the applicability of many data sets across 
NASA may be limited, while the generic part/component data sets (e.g., Non-electronic Parts 
Reliability Data (NPRD), Electronic Parts Reliability Data (EPRD), GRADS (Generic Risk 
Analysis Data Set), Failure Interrogation and Analysis Tool (FIAT) Data) may be able to be 
further utilized across all of NASA today.  However, with sufficient data mining, structuring, 
and packaging, data users across NASA (e.g., RMA teams or Systems Engineers or Project/ 
Program Mangers) may be able to use/understand and exchange/share (Data Interoperability) 
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each other’s project/program-specific data and expand generic data to support future/current 
missions as well as exchange/share reference libraries or dictionaries and model development 
for data/knowledge reuse (reusability). 
 

 

Figure 8: Data Across Configuration Types 

While the results of the survey will help formulate the NASA RMA community’s digital 
transformation path forward, the survey itself should not be considered a comprehensive depiction 
of the entirety of R&M data, since follow-up interviews identified that there are at least thirteen 
significant additional data sets that will need further investigation: 

• AFRC Project and Centralized CM systems  
• AMES Electrical Power Reliability Office dbase - https://dev qspress.ndc.nasa.gov:8443/EPRO/ 

Frontpage.cfm  
• AMES Pressure System dbase https://dev-qspress.ndc.nasa.gov:8443/General.cfm 
• ORION/ISS Cross Program FMEA-CIL System - https://cxfmea-cil.nasa.gov/  
• ORION/ISS Cross Program Hazard System  - https://cxhazard.nasa.gov/home 
• Code QS Document Management System (QSDMS) - https://qsdms.arc.nasa.gov/document/documents 
• JSC Sharepoint  - https://eisd.sp.jsc.nasa.gov/  
• MARS - Mission Assurance Reporting System (KSC) 
• MSFC Product/Project Data Management (Windchill) - https://nasa-ice.nasa.gov/windchill/  
• KDDMS - Kennedy Design and Data Management System (Windchill) - 

https://kddms.ndc.nasa.gov/Windchill/app/ 
• KSC TIPS portal - https://adf-tosc.ksc.nasa.gov/TIPS/faces/home  
• NASA  Integrated Collaborative Environment (ICE/Windchill)  - https://nasa-ice.nasa.gov/portal/ 
• NASA SMA Toolbox knowledge collection - https://nsc.nasa.gov/SMAToolbox/ui/search/default.aspx  

Conclusion 

The R & M Enterprise Data Sharing - Survey was successful in getting a preliminary snap-shot of 
the data created and used by the NASA RMA community. However, further research is needed 
into potential analysis barriers and the existence of additional data sets to develop a comprehensive 
strategy to maximize RMA digital transformation and project/program engagement. But data 
mining for data sharing that transcends ownership issues should be possible now.  

Therefore the following recommendations are made for further efforts to realize each of the 
survey’s goals: 

Data Level
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Data Existence: Since it appears that there are additional repositories of data used by the RMA 
community, it is recommended that follow-up questionnaires be sent to the points-of-contact 
for the newly discovered data sets, as well as polling the community again to discover all the 
potential data for digital transition, sharing, and/or data mining. 

Barriers: Since it appears that maintainability, availability, de-orbit/extended mission, life 
expectancy, readiness, testing, and cyber risk analyses are not being conducted commonly 
across NASA due to a lack of perceived value/need and/or funding, it is recommended that 
additional research into barriers be pursued to identify customer expectation/need gaps along 
with providing increased understanding of the value (e.g., failure risk assessment, anomaly 
triage/resolution, test planning/analysis, operations/maintenance planning, life limits, and 
sparing/redundancy/sensor optimization) of these analyses (and others) throughout project 
lifecycles, through customer discussion, training, and the planned R&M knowledge sharing 
portal. 

In addition, while the survey did not specifically gather analysis tool information or usage, it 
became apparent in interviews and survey responses that there is a definite commonality in 
tool usage and that tool availability may cause analysis barriers as well. Currently each center 
must face the challenges of procuring/renewing each tool they use separately, which can create 
a resistance to tool acquisition and potentially create a barrier to analysis performance due to 
tool unavailability. Therefore, it is recommended that enterprise licensing of tools be assessed 
for feasibility. Note: additional data on each center’s tool usage will need to be gathered/used 
to develop a final enterprise licensing plan. 

Data Mining for Sharing: Since it was generally tolerable to most participants, based on 
interviews, to allow the mining of their data by a small team that would then develop a strategy 
to share globally applicable data, it is recommended that a catalogue of potential types of 
shareable data be formulated and a trial data mining effort be conducted. This trial effort is 
recommended to be the formulation of a digital Failure Mode Dictionary of commonly used 
items that can be shared with the TDT, on the R&M Portal, and incorporated into modeling 
tools and analyses. This would potentially increase the breadth and velocity for well-timed 
R&M artifacts to inform robust risk mitigation decisions and begin the transition of R&M from 
the as is digital state to a transitional digital state (see Figure 9). Note: the “Cross Program 
FMEA-CIL System” discovered in this survey effort may assist in this effort. 

  
Figure 9: Digital Transformation Progression 

More Timely Knowledge  More Influence  More Impact 
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The implementation of the above recommendations and continued R&M data/process innovation 
and improvement efforts, in close coordination with NASA's/SMA's data governance activities, 
will support NASA’s digital transformation imperative and enable full utilization of RMA data 
and expertise across NASA. 

Attachment 

R & M Enterprise Data Sharing – Survey Data (embedded pdf)  
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Introduction



“At the intersection of mission, technology, and place is NASA’s need to modernize for a digital-forward future. Digitalization, the process of moving toward digital business, is occurring everywhere and remains an ongoing process across the federal government.”[1] Whereas, Digital Transformation is “employing digitization/digital technologies (e.g., Artificial Intelligence (AI), mobile, cloud, data) to change a process, product, or capability so dramatically (e.g., real-time, intelligent, personalized, anywhere, anytime) that it is unrecognizable compared to its traditional form.” [2] In order to facilitate a digital transformation it is essential for NASA to understand and identify where data exists today and which data are value-needed in the future, understand where there are unfulfilled data needs that limit the advancement of NASA work, and ensure NASA efficiency through Findable, Accessible, Interoperable, and Reusable (FAIR) digital assets in the future.

Therefore, NASA’s Reliability & Maintainability (R&M) Enterprise Data Sharing team is working to leverage both Digitization and Digital Transformation to achieve their vision of developing an R&M data discovery framework that enables our community, our partners, and our stakeholders with the ability to efficiently, robustly, and seamlessly access information that enables real-time knowledge and model-based, analytics driven, decision-making impacting R&M.[3] As a result the R&M Enterprise Data Sharing team: Laurel Dye (GRC), Timothy Adams (KSC), Roger Boyer (JSC), Richard Stutts (MSFC), Warren Grant (JSC), Bruce Reistle (JSC), Matthew Williamson (GRC), Steven Cornford (JPL), Christine Kilmer (GRC), Edward Zampino (GRC), Teri Hamlin (JSC), Todd Paulos (JPL), Irene Wirkus (GRC), and Warren Grant (JSC), working in coordination with the NASA R&M Technical Fellow (Anthony Diventi), Deputy Technical Fellow (Nancy Lindsey), and NASA Safety Center (NSC), has conducted a survey of its Reliability, Maintainability, and Availability (RMA) community members to identify data existence (created or used) and where there are corresponding barriers to data acquisition and/or R&M or other issues as its Phase 1 efforts. 



The intent of this report is to summarize the results of that R&M survey, R & M Enterprise Data Sharing - Survey, as well as to provide insights and corresponding recommendations for future work needed to address data sharing, data mining, and barrier mitigation opportunities.



Discussion

I. Survey



The R & M Enterprise Data Sharing - Survey focused on determining what and how data sets were created, used, and referenced by Reliability, Maintainability, and Availability (RMA) teams across NASA. This was done by asking the questions (multiple choice and fill-in) shown in the Figure 1 embedded file, which were intended to draw out not only data lists but the barriers to performing specific analyses and the depth and breadth of each data set. The respondents encompassed Armstrong Flight Research Center (AFRC), Ames Research Center (ARC), Glenn Research Center (GRC), Goddard Space Flight Center (GSFC), Johnson Space Center (JSC), Kennedy Space Center (KSC), Marshall Space Flight Center (MSFC), Stennis Space Center (SSC), and Jet Propulsion Laboratory (JPL) as shown in Figure 2. While respondents provided the data requested there were follow-up interviews to clarify and gather additional data for interpreting results for further action.










Figure 1: R&M Data Survey Questionnaire (embedded pdf)









Figure 2: Responses by Center
(“Other” indicates at another NASA location other than AFRC, ARC, GRC, GSFC, HQ, 
JPL, KSC, LARC, MSFC, SSC, or JSC; or a non-NASA center location such as a supplier/vendor.)



II. Results 



R&M survey results indicated that RMA efforts across NASA are dependent on a variety of raw data (see Figure 3) but generally start early in the mission life cycle (See Figure 7) and tend to wane prematurely in later lifecycle phases. Further, it was seen that the breadth of data types used by RMA practitioners is extensive, while the depth of data may be limited since the survey results show more dispersed and inferred data than comprehensive or limited raw data usage (see Figure 3).  
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Figure 3: Raw Data Usage 

R&M survey results (see Figure 4) also indicate that RMA teams create data in the form of analyses. It is assumed that the variation in analysis content across the respondents is based on mission needs. In particular, the survey results seems to indicate that maintainability and availability analyses are not being performed in a formal or deterministic sense, but more in a collateral manner as recommendation from other analyses. Conversely, responses seem show that life, stress, and trade studies are predominantly being performed deterministically, whereas the amount of inferred content in analyses indicated in the survey (dark blue lines on Figure 4) seems to show that traditional RMA analysis techniques (Failure Modes and Effects Analysis (FMEA/FMECA), Fault Tree Analysis (FTA), Probabilistic Risk Assessment (PRA)) are not being uniformly applied. For example, the survey shows that some respondents’ analyses are only inferring failure modes, effects, and causes. That likely implies that traditional Failure Modes and Effects techniques are not necessarily being applied. However, all of the technique indications will need further investigation to identify the true limitation to employing traditional RMA techniques.

Taking a deeper look, failure probability and failure rate derivation survey results (See Bayesian, Statistics, and modeling line items of Figure 4) are showing abundant use of modeling and statistical analysis, but the use of handbook data is still dominating RMA models/analyses. In deriving the probability of any cause (e.g., stress, physics, radiation) of a failure incident, models and statistical methods are normally used. Therefore it is assumed that RMA teams are only relying on handbook data out of necessity due to lack of data, guidance, direction, or support. This assumption will need to be confirmed with further investigation in order to reduce barriers to failure probability and failure rate derivation and sharing.
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These variations and limitations have not stopped NASA teams from employing these data to support NASA missions through their application to a wide variety of analysis and support efforts (See Figure 5). But survey results indicate that there may be additional opportunities to use either the raw data (shown in Figure 3) or created data (i.e., analyses – shown in Figure 4) for additional NASA endeavors and increase the use of data, especially RMA analyses, collaboratively. While survey results indicate that logistics, failure analysis, and risk assessment are well supported by the RMA data sets, there are only a few (< 5) data sets being used to support de-orbit/extended mission, life expectancy, readiness, testing, and cyber risk. This seems to imply either a lack of understanding of the potential use/value of the data, a lack of timeliness or accuracy of the data, or a lack of access/findability to the data. 

Purpose/Data Usage



Figure 5: Data Usage

However, collaborative use of RMA data is dependent on if the data is FAIR - Findable, Accessible, Interoperable, and Reusable. Findable data (created or used) must be discoverable through inherent knowledge of its existence or through standard searching processes. The results of this survey show that the majority of the data is either with individuals or within center/ program internal systems and repositories. Therefore, RMA data findability will need to depend on knowledge of its existence. Individual centers could gain this knowledge if the survey data (Attached) and/or this report are shared via R&M Technical Discipline Team (TDT). Once the RMA data is findable by RMA teams across NASA, it will require access for use. Accessibility may be another issue since survey and interview responses indicated that the data is kept in a manner that will need program/project approval for sharing inside or outside of the source program/ project. This access challenge will need understanding of access purposes well beyond the RMA community and may need TDT or Office of Safety and Mission Assurance (OSMA) advocacy to solve. Further, all data users (internal to the prject/program and across NASA) must also remain cognizant of when the data is available from or in regard to any program/project, which is at PDR or at non-NASA-project-life-cycle times for most teams (see Figure 7).
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Figure 6: Data Location
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While the survey results indicate that data created and used in analyses, across the gamut of configuration item types (Figure 8), is used to support life, failure, and safety risk assessment (Figure 4), they also show that the majority of the data sets are very project/program specific (see attached survey data set descriptions). Therefore, the applicability of many data sets across NASA may be limited, while the generic part/component data sets (e.g., Non-electronic Parts Reliability Data (NPRD), Electronic Parts Reliability Data (EPRD), GRADS (Generic Risk Analysis Data Set), Failure Interrogation and Analysis Tool (FIAT) Data) may be able to be further utilized across all of NASA today.  However, with sufficient data mining, structuring, and packaging, data users across NASA (e.g., RMA teams or Systems Engineers or Project/ Program Mangers) may be able to use/understand and exchange/share (Data Interoperability) each other’s project/program-specific data and expand generic data to support future/current missions as well as exchange/share reference libraries or dictionaries and model development for data/knowledge reuse (reusability).





Figure 8: Data Across Configuration Types
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· MSFC Product/Project Data Management (Windchill) - https://nasa-ice.nasa.gov/windchill/ 

· KDDMS - Kennedy Design and Data Management System (Windchill) - https://kddms.ndc.nasa.gov/Windchill/app/

· KSC TIPS portal - https://adf-tosc.ksc.nasa.gov/TIPS/faces/home 

· NASA  Integrated Collaborative Environment (ICE/Windchill)  - https://nasa-ice.nasa.gov/portal/

· NASA SMA Toolbox knowledge collection - https://nsc.nasa.gov/SMAToolbox/ui/search/default.aspx 

Conclusion

The R & M Enterprise Data Sharing - Survey was successful in getting a preliminary snap-shot of the data created and used by the NASA RMA community. However, further research is needed into potential analysis barriers and the existence of additional data sets to develop a comprehensive strategy to maximize RMA digital transformation and project/program engagement. But data mining for data sharing that transcends ownership issues should be possible now. 

Therefore the following recommendations are made for further efforts to realize each of the survey’s goals:

Data Existence: Since it appears that there are additional repositories of data used by the RMA community, it is recommended that follow-up questionnaires be sent to the points-of-contact for the newly discovered data sets, as well as polling the community again to discover all the potential data for digital transition, sharing, and/or data mining.

[bookmark: _GoBack]Barriers: Since it appears that maintainability, availability, de-orbit/extended mission, life expectancy, readiness, testing, and cyber risk analyses are not being conducted commonly across NASA due to a lack of perceived value/need and/or funding, it is recommended that additional research into barriers be pursued to identify customer expectation/need gaps along with providing increased understanding of the value (e.g., failure risk assessment, anomaly triage/resolution, test planning/analysis, operations/maintenance planning, life limits, and sparing/redundancy/sensor optimization) of these analyses (and others) throughout project lifecycles, through customer discussion, training, and the planned R&M knowledge sharing portal.

In addition, while the survey did not specifically gather analysis tool information or usage, it became apparent in interviews and survey responses that there is a definite commonality in tool usage and that tool availability may cause analysis barriers as well. Currently each center must face the challenges of procuring/renewing each tool they use separately, which can create a resistance to tool acquisition and potentially create a barrier to analysis performance due to tool unavailability. Therefore, it is recommended that enterprise licensing of tools be assessed for feasibility. Note: additional data on each center’s tool usage will need to be gathered/used to develop a final enterprise licensing plan.

Data Mining for Sharing: Since it was generally tolerable to most participants, based on interviews, to allow the mining of their data by a small team that would then develop a strategy to share globally applicable data, it is recommended that a catalogue of potential types of shareable data be formulated and a trial data mining effort be conducted. This trial effort is recommended to be the formulation of a digital Failure Mode Dictionary of commonly used items that can be shared with the TDT, on the R&M Portal, and incorporated into modeling tools and analyses. This would potentially increase the breadth and velocity for well-timed R&M artifacts to inform robust risk mitigation decisions and begin the transition of R&M from the as is digital state to a transitional digital state (see Figure 9). Note: the “Cross Program FMEA-CIL System” discovered in this survey effort may assist in this effort.

[image: ] 

Figure 9: Digital Transformation Progression

More Timely Knowledge  More Influence  More Impact

The implementation of the above recommendations and continued R&M data/process innovation and improvement efforts, in close coordination with NASA's/SMA's data governance activities, will support NASA’s digital transformation imperative and enable full utilization of RMA data and expertise across NASA.

Attachment

R & M Enterprise Data Sharing – Survey Data (embedded pdf) 
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Raw Data Use
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Analysis Content



Limited	Likelihood - Bayesian	Likelihood - Classical Statistics	Model - PoF Model	Model - MTBF/MIL-STD-217/NPRD	Model – Availability	Model – RBD	Model – Markov Models / Markov Chain Monte Carlo	Model – Decision Diagrams	Model – Bayesian network	Model – Petri Net	FMEA/FMECA - Failure Modes	FMEA/FMECA - Failure Cause	FMEA/FMECA - Failure Effects	FMECA - Mitigation/Corrective Actions	FMECA – Risks (technical/Safety/Program)	FTA - Faults	FTA – States/End-States	LLA - Life Expectancy	LLA - Life Requirement	Derating/Part Stress – Failure Cause (covers WCA and PSA)	PRA – Scenario Risks	Studies (trade) – Failure Risks (LxC)	Studies (trade) – Safety Risks (LxC)	Studies (trade) – Mass	Studies (trade) – Probabilities	Availability Analysis – Probabilities (MTBF/MTTR/etc.)	Maintainability Analysis – Probabilities (MTTR)	Maintainability Analysis – Spares	Maintainability Analysis – Plans (Refurb/Preventive)	-5	-7	-11	-11	-4	-3	-3	-2	-1	-6	-6	-4	-2	-3	-14	-15	-16	-14	-7	-6	-13	-13	-2	-4	-7	-1	-1	Comprehensive	Likelihood - Bayesian	Likelihood - Classical Statistics	Model - PoF Model	Model - MTBF/MIL-STD-217/NPRD	Model – Availability	Model – RBD	Model – Markov Models / Markov Chain Monte Carlo	Model – Decision Diagrams	Model – Bayesian network	Model – Petri Net	FMEA/FMECA - Failure Modes	FMEA/FMECA - Failure Cause	FMEA/FMECA - Failure Effects	FMECA - Mitigation/Corrective Actions	FMECA – Risks (technical/Safety/Program)	FTA - Faults	FTA – States/End-States	LLA - Life Expectancy	LLA - Life Requirement	Derating/Part Stress – Failure Cause (covers WCA and PSA)	PRA – Scenario Risks	Studies (trade) – Failure Risks (LxC)	Studies (trade) – Safety Risks (LxC)	Studies (trade) – Mass	Studies (trade) – Probabilities	Availability Analysis – Probabilities (MTBF/MTTR/etc.)	Maintainability Analysis – Probabilities (MTTR)	Maintainability Analysis – Spares	Maintainability Analysis – Plans (Refurb/Preventive)	-3	-7	-1	-10	-1	-4	-8	-6	-7	-5	-4	-3	-1	-4	-1	-2	-1	-4	-2	-1	Dispersed/Varied	Likelihood - Bayesian	Likelihood - Classical Statistics	Model - PoF Model	Model - MTBF/MIL-STD-217/NPRD	Model – Availability	Model – RBD	Model – Markov Models / Markov Chain Monte Carlo	Model – Decision Diagrams	Model – Bayesian network	Model – Petri Net	FMEA/FMECA - Failure Modes	FMEA/FMECA - Failure Cause	FMEA/FMECA - Failure Effects	FMECA - Mitigation/Corrective Actions	FMECA – Risks (technical/Safety/Program)	FTA - Faults	FTA – States/End-States	LLA - Life Expectancy	LLA - Life Requirement	Derating/Part Stress – Failure Cause (covers WCA and PSA)	PRA – Scenario Risks	Studies (trade) – Failure Risks (LxC)	Studies (trade) – Safety Risks (LxC)	Studies (trade) – Mass	Studies (trade) – Probabilities	Availability Analysis – Probabilities (MTBF/MTTR/etc.)	Maintainability Analysis – Probabilities (MTTR)	Maintainability Analysis – Spares	Maintainability Analysis – Plans (Refurb/Preventive)	16	9	6	5	15	17	14	16	15	14	12	12	13	13	12	5	5	6	5	6	7	8	7	15	16	14	15	16	14	Inferred	Likelihood - Bayesian	Likelihood - Classical Statistics	Model - PoF Model	Model - MTBF/MIL-STD-217/NPRD	Model – Availability	Model – RBD	Model – Markov Models / Markov Chain Monte Carlo	Model – Decision Diagrams	Model – Bayesian network	Model – Petri Net	FMEA/FMECA - Failure Modes	FMEA/FMECA - Failure Cause	FMEA/FMECA - Failure Effects	FMECA - Mitigation/Corrective Actions	FMECA – Risks (technical/Safety/Program)	FTA - Faults	FTA – States/End-States	LLA - Life Expectancy	LLA - Life Requirement	Derating/Part Stress – Failure Cause (covers WCA and PSA)	PRA – Scenario Risks	Studies (trade) – Failure Risks (LxC)	Studies (trade) – Safety Risks (LxC)	Studies (trade) – Mass	Studies (trade) – Probabilities	Availability Analysis – Probabilities (MTBF/MTTR/etc.)	Maintainability Analysis – Probabilities (MTTR)	Maintainability Analysis – Spares	Maintainability Analysis – Plans (Refurb/Preventive)	6	4	5	4	6	4	5	4	5	6	5	6	6	6	6	4	3	4	5	6	6	4	4	6	5	4	8	7	10	
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Data Level
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R & M Enterprise Data Sharing - Survey



Section 1 



Dataset Description



Share any Databases/Datasets used or accessed by your organization(s).  Databases/Datasets may
be external and do not have to reside at your Center. If in physical form, a short description of the
collection.



Database/Dataset Name1.



Enter your answer



In about a sentence, what does this Dataset contain, or what purpose does it serve? If a database
or data repository has multiple, distinct kinds of information or different functions, you may wish
to report it multiple times with different description and parameters; you are encouraged to submit
the survey multiple times in order to capture these distinct or different descriptions and
parameters.



Database/Dataset General Description2.



Enter your answer
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At what Center/External Organization (e.g., Idaho National Labs) does the information reside, or
what Center/External Organization is responsible for it? (This is not necessarily YOUR center.)



Center/External Organization3.



Select your answer 



How many discrete records are contained in the dataset described? A rough order of magnitude
estimate is sufficient.



Dataset Size4.



The value must be a number



Level at which the data applies - Select all that apply.
System Level5.



Part



Unit



Subsystem



System



Project/Program



Section 2 



Dataset Content



For each type of content below, please identify the extent to which each type is held within this
dataset:



Raw Data Content6.











Comprehensive Limited Dispersed/Varied Inferred



Test - Life



Test - Qualification
Testing



Test - Performance



Flight/Ops - Telemetry



Flight/Ops - Utilization
/ Duty Cycle



Flight/Ops -
Anomaly/Fault
Descriptions



Flight/Ops – Down/Up
Time



Flight/Ops – MTTR



Flight/Ops –
Heritage/Failure (e.g.,
Seradata)



Flight/Ops – Surrogate
data (e.g., aviation,
deep sea)



Spec - Datasheet
(failure rate, life
prediction, etc.)



Spec/Handbook -
MTBF/Failure
Parameters (MIL-STD-
217)



Spec/Handbook -
MTBF/Failure
Parameters (Internal)



COMPREHENSIVE – including all or nearly all of the data;  
LIMITED – including a restricted scope or constrained amount of the data;  
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across 
the data set and/or in differing locations within the dataset;  
INFERRED – specific data type can only be inferred from (or calculated from) included data it is 
absent as a stand-alone item











Comprehensive Limited Dispersed/Varied Inferred



Spec/Handbook -
MTBF/Failure
Parameters
(Commercial Access)



Spec/Handbook -
MTBF/Failure
Parameters (Vendor
Provided)



Comprehensive Limited Dispersed/Varied Inferred



Environment –
Radiation (ionizing,
Spectral Radiance,
Cosmic Flux, etc.)



Environment – Thermal



Environment -
Meteoroids & Orbital
Debris



Environment – Pressure
(solar, etc.)



Environment – Gravity



Environment –
Magnetic



Environment –
Charging (plasma, etc.)



For each type of content below, please identify the extent to which each type is held within this
dataset:
COMPREHENSIVE – including all or nearly all of the data;
LIMITED – including a restricted scope or constrained amount of the data;
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across
the data set and/or in differing locations within the dataset;
INFERRED – specific data type can only be inferred from (or calculated from) included data it is
absent as a stand-alone item



Raw Data Content (Continued)7.











Comprehensive Limited Dispersed/Varied Inferred



Configuration –
Systems/Subsystems



Configuration –
Components/Units



Configuration – Parts



Configuration –
Materials



Configuration –
Vendor/Supplier



Comprehensive Limited Dispersed/Varied Inferred



Likelihood - Bayesian



Likelihood - Classical
Statics



Model - PoF Model



Model - MTBF/MIL-
STD-217/NPRD



Model – Availability



Model – RBD



Model – Markov
Models / Markov Chain
Monte Carlo



For each type of content below, please identify the extent to which each type is held within this
dataset:
COMPREHENSIVE – including all or nearly all of the data;
LIMITED – including a restricted scope or constrained amount of the data;
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across
the data set and/or in differing locations within the dataset;
INFERRED – specific data type can only be inferred from (or calculated from) included data it is
absent as a stand-alone item



Analysis Content8.











Comprehensive Limited Dispersed/Varied Inferred



Model – Decision
Diagrams



Model – Bayesian
network



Model – Petri Net



FMEA/FMECA - Failure
Modes



FMEA/FMECA - Failure
Cause



FMEA/FMECA - Failure
Effects



FMECA -
Mitigation/Corrective
Actions



FMECA – Risks
(technical/Safety/Progr
am)



Comprehensive Limited Dispersed/Varied Inferred



FTA - Faults



FTA – States/End-States



LLA - Life Expectancy



LLA - Life Requirement



For each type of content below, please identify the extent to which each type is held within this
dataset:
COMPREHENSIVE – including all or nearly all of the data;
LIMITED – including a restricted scope or constrained amount of the data;
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across
the data set and/or in differing locations within the dataset;
INFERRED – specific data type can only be inferred from (or calculated from) included data it is
absent as a stand-alone item



Analysis Content (continued)9.











Comprehensive Limited Dispersed/Varied Inferred



Derating/Part Stress –
Failure Cause (covers
WCA and PSA)



PRA – Scenario Risks



Studies (trade) – Failure
Risks (LxC)



Studies (trade) – Safety
Risks (LxC)



Studies (trade) – Mass



Studies (trade) –
Probabilities



Availability Analysis –
Probabilities
(MTBF/MTTR/etc.)



Maintainability Analysis
– Probabilities (MTTR)



Maintainability Analysis
– Spares



Maintainability Analysis
– Plans
(Refurb/Preventive)



Other raw data or analysis content types not enumerated above.
Content - Other10.



Enter your answer



Section 3 











Dataset Usage



How is the data in this dataset used?11.



Acquisition



Anomaly/Failure investigation



Availability



Best Practice



Cyber risk assessment



Decision Making



Deorbit Mission Justification/Feasibility



Extended Mission Justification/Feasibility



FMEA



FMECA



FTA



Inspection



Lessons Learned



LLA



Maintainability



Planning (quality/safety/ops – norm/contingency)



PRA



Prediction



PSA/EPSA



Readiness



Risk Assessment











Root Cause Analysis



Test Definition



Trade Study



Trends



WCA



Other



Select any that apply.
Where is the Dataset?12.



CDRLs



A CM System



At Vendor



With Engineering



Lab



PRACA/FRACA system



Contracts



Website (internal)



Website (external)



Share/Cloud Storage (internal)



Share/Cloud Storage (external)



Individual Contributor



When is this data first available?13.



Select your answer 



CDR, Concept Review, Depends on Project but early, Pre-Formulation, Formulation, I&T, 
Launch & Operations,  Post-anamoly, Post-incident, PDR, PDR through EOM, Phase A, Phase 
B, Phase C, Phase D, Phase E, Phase F, Other 











Is the data in your domain/under your control?14.



Select your answer 



 Add new



Yes/No
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R & M Enterprise Data Sharing - Survey


Section 1 


Dataset Description


Share any Databases/Datasets used or accessed by your organization(s).  Databases/Datasets may
be external and do not have to reside at your Center. If in physical form, a short description of the
collection.


Database/Dataset Name1.


Enter your answer


In about a sentence, what does this Dataset contain, or what purpose does it serve? If a database
or data repository has multiple, distinct kinds of information or different functions, you may wish
to report it multiple times with different description and parameters; you are encouraged to submit
the survey multiple times in order to capture these distinct or different descriptions and
parameters.


Database/Dataset General Description2.


Enter your answer
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At what Center/External Organization (e.g., Idaho National Labs) does the information reside, or 
what Center/External Organization is responsible for it? (This is not necessarily YOUR center.)


Center/External Organization3.


Select your answer 


How many discrete records are contained in the dataset described? A rough order of magnitude 
estimate is sufficient.


Dataset Size4.


The value must be a number


Level at which the data applies - Select all that apply.
System Level5.


Part


Unit


Subsystem


System


Project/Program


Section 2 


Dataset Content


For each type of content below, please identify the extent to which each type is held within this 
dataset:  


Raw Data Content6.







Comprehensive Limited Dispersed/Varied Inferred


Test - Life


Test - Qualification
Testing


Test - Performance


Flight/Ops - Telemetry


Flight/Ops - Utilization
/ Duty Cycle


Flight/Ops -
Anomaly/Fault
Descriptions


Flight/Ops – Down/Up
Time


Flight/Ops – MTTR


Flight/Ops –
Heritage/Failure (e.g.,
Seradata)


Flight/Ops – Surrogate
data (e.g., aviation,
deep sea)


Spec - Datasheet
(failure rate, life
prediction, etc.)


Spec/Handbook -
MTBF/Failure
Parameters (MIL-STD-
217)


Spec/Handbook -
MTBF/Failure
Parameters (Internal)


COMPREHENSIVE – including all or nearly all of the data;  
LIMITED – including a restricted scope or constrained amount of the data;  
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across 
the data set and/or in differing locations within the dataset;  
INFERRED – specific data type can only be inferred from (or calculated from) included data it is 
absent as a stand-alone item







Comprehensive Limited Dispersed/Varied Inferred


Spec/Handbook -
MTBF/Failure
Parameters
(Commercial Access)


Spec/Handbook -
MTBF/Failure
Parameters (Vendor
Provided)


Comprehensive Limited Dispersed/Varied Inferred


Environment –
Radiation (ionizing,
Spectral Radiance,
Cosmic Flux, etc.)


Environment – Thermal


Environment -
Meteoroids & Orbital
Debris


Environment – Pressure
(solar, etc.)


Environment – Gravity


Environment –
Magnetic


Environment –
Charging (plasma, etc.)


For each type of content below, please identify the extent to which each type is held within this
dataset:
COMPREHENSIVE – including all or nearly all of the data;
LIMITED – including a restricted scope or constrained amount of the data;
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across
the data set and/or in differing locations within the dataset;
INFERRED – specific data type can only be inferred from (or calculated from) included data it is
absent as a stand-alone item


Raw Data Content (Continued)7.







Comprehensive Limited Dispersed/Varied Inferred


Configuration –
Systems/Subsystems


Configuration –
Components/Units


Configuration – Parts


Configuration –
Materials


Configuration –
Vendor/Supplier


Comprehensive Limited Dispersed/Varied Inferred


Likelihood - Bayesian


Likelihood - Classical
Statics


Model - PoF Model


Model - MTBF/MIL-
STD-217/NPRD


Model – Availability


Model – RBD


Model – Markov
Models / Markov Chain
Monte Carlo


For each type of content below, please identify the extent to which each type is held within this
dataset:
COMPREHENSIVE – including all or nearly all of the data;
LIMITED – including a restricted scope or constrained amount of the data;
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across
the data set and/or in differing locations within the dataset;
INFERRED – specific data type can only be inferred from (or calculated from) included data it is
absent as a stand-alone item


Analysis Content8.







Comprehensive Limited Dispersed/Varied Inferred


Model – Decision
Diagrams


Model – Bayesian
network


Model – Petri Net


FMEA/FMECA - Failure
Modes


FMEA/FMECA - Failure
Cause


FMEA/FMECA - Failure
Effects


FMECA -
Mitigation/Corrective
Actions


FMECA – Risks
(technical/Safety/Progr
am)


Comprehensive Limited Dispersed/Varied Inferred


FTA - Faults


FTA – States/End-States


LLA - Life Expectancy


LLA - Life Requirement


For each type of content below, please identify the extent to which each type is held within this 
dataset:  
COMPREHENSIVE – including all or nearly all of the data;  
LIMITED – including a restricted scope or constrained amount of the data;  
DISPERSED/VARIED – including comprehensive, limited, and absent data in varying degrees across 
the data set and/or in differing locations within the dataset;  
INFERRED – specific data type can only be inferred from (or calculated from) included data it is 
absent as a stand-alone item


Analysis Content (continued)9.







Comprehensive Limited Dispersed/Varied Inferred


Derating/Part Stress –
Failure Cause (covers
WCA and PSA)


PRA – Scenario Risks


Studies (trade) – Failure
Risks (LxC)


Studies (trade) – Safety
Risks (LxC)


Studies (trade) – Mass


Studies (trade) –
Probabilities


Availability Analysis –
Probabilities
(MTBF/MTTR/etc.)


Maintainability Analysis
– Probabilities (MTTR)


Maintainability Analysis
– Spares


Maintainability Analysis
– Plans
(Refurb/Preventive)


Other raw data or analysis content types not enumerated above.
Content - Other10.


Enter your answer


Section 3 







Dataset Usage


How is the data in this dataset used?11.


Acquisition


Anomaly/Failure investigation


Availability


Best Practice


Cyber risk assessment


Decision Making


Deorbit Mission Justification/Feasibility


Extended Mission Justification/Feasibility


FMEA


FMECA


FTA


Inspection


Lessons Learned


LLA


Maintainability


Planning (quality/safety/ops – norm/contingency)


PRA


Prediction


PSA/EPSA


Readiness


Risk Assessment







Root Cause Analysis


Test Definition


Trade Study


Trends


WCA


Other


Select any that apply.
Where is the Dataset?12.


CDRLs


A CM System


At Vendor


With Engineering


Lab


PRACA/FRACA system


Contracts


Website (internal)


Website (external)


Share/Cloud Storage (internal)


Share/Cloud Storage (external)


Individual Contributor


When is this data first available?13.


Select your answer 


Concept Review, Depends on Project but early, Pre-Formulation, Formulation, I&T, Launch & 
Operations,  Post-anamoly, Post-incident, PDR, Other 







Is the data in your domain/under your control?14.


Select your answer 


 Add new


Yes/No












ID Email Name Data Set Name  Database/Dataset General Description Center/External Organization Dataset Size System Level Test ‐ Performance Likelihood ‐ Bayesian Model ‐ PoF Model Model ‐ MTBF/MIL‐STD‐217/NPRDFTA ‐ Faults FTA – States/End‐States LLA ‐ Life Expectancy LLA ‐ Life Requirement Derating/Part Stress – Failure Caus PRA – Scenario Risks Studies (trade) – Failure Risks (LxC) Studies (trade) – Safety Risks (LxC) Maintainability Analysis – ProbabilitContent ‐ Other How is the data in this dataset used?Where is the Dataset? When is this data first available? Is the data in your domain/under yoTest ‐ Life Flight/Ops ‐ Utilization / Duty Cycle Flight/Ops ‐ Anomaly/Fault Descrip Flight/Ops – Down/Up Time Spec ‐ Datasheet (failure rate, life p Spec/Handbook ‐ MTBF/Failure Pa Spec/Handbook ‐ MTBF/Failure Pa Spec/Handbook ‐ MTBF/Failure Pa Environment – Radiation (ionizing, SEnvironment – Thermal Environment ‐ Meteoroids & OrbitaEnvironment – Gravity Configuration – Components/Units Configuration – Parts Configuration – Materials Likelihood ‐ Classical Statics Model – Availability Availability Analysis – Probabilities (Maintainability Analysis – Spares Maintainability Analysis – Plans (Re Test ‐ Qualification Testing Flight/Ops ‐ Telemetry Flight/Ops – MTTR Flight/Ops – Heritage/Failure (e.g., Flight/Ops – Surrogate data (e.g., aSpec/Handbook ‐ MTBF/Failure Pa Environment – Pressure (solar, etc. Environment – Magnetic Environment – Charging (plasma, e Configuration – Systems/SubsystemConfiguration – Vendor/Supplier Model – Decision Diagrams FMECA – Risks (tec
38 awallac1@ndc.nasa.go


v
Alan Wallace NAMIS Aircraft Logistics and Maintenance information (includes 


actions taken) and performance anomalies (not mishaps); 
and Pilot currency (training); and purchasing/location 
records; parts catalog; flight logs


https://www.nasa.gov/about/namis


The NASA Aircraft Management Information System 
(NAMIS) is an enterprise software suite designed to 
manage aircraft data through seven collective modules. All 
NAMIS modules meet federal security standards and have 
received NASA Certification and Accreditation. Agencies 
have the option of using a NASA‐hosted system or 
installing NAMIS locally within the agency IT 
infrastructure. When hosted at the NASA Data Center, the 
customer agency will be provided with its own isolated 
database and application instance for enhanced security. 
For Federal Agencies, NAMIS uses PIV Smartcards for 


AFRC 10000 Part;Unit;Subsystem;System; Comprehensive Trending and tracking to schedule 
maintenance and actions.  The 
users are the A/C maintenance 
and records; and maybe ops.


Acquisition;Best 
Practice;Inspection;Planning 
(quality/safety/ops – 
norm/contingency);Risk 
Assessment;


With Engineering; Other No Dispersed/Varied Comprehensive Dispersed/Varied Comprehensive Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Comprehensive Dispersed/Varied Comprehensive Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive


New  awallac1@ndc.nasa.go
v


Alan Wallace Project and Centralized CM systems  All use analyses (FEA, FMECA, drawings, design and mod 
data, test data, test report, discrepancies (CR/DRs), 
CCRs/Reqs).


AFRC huge Part;Unit;Subsystem;System; Project related From Trends Limited Comprehensive Comprehensive Comprehensive Dispersed/Varied Dispersed/Varied


41 rsmorris@ndc.nasa.gov RICHARD MORRISON Maximo, NAMIS Maximo contains facility maintenance data.      


NAMIS contains aircraft maintenance data


ARC 20 Part;Unit;Subsystem;System; Limited Limited Limited Limited Inferred Anomaly/Failure 
investigation;Availability;FMEA;F
MECA;FTA;Inspection;Lessons 
Learned;Maintainability;Risk 
Assessment;


PRACA/FRACA system; Launch and Operations No Dispersed/Varied Dispersed/Varied Dispersed/Varied Inferred Inferred Inferred Limited Limited Limited Inferred Limited Inferred Limited


New  Yonghong Shen AMES EPRO dbase


https://dev‐
qspress.ndc.nasa.gov:8443/EPRO/Frontpage.cfm


AMES Electrical Power Reliability Office dbase ‐ med to hi 
volt equipment: Circuit breakers, switch gear,  
transformers, and relays.


Forecast actions needed and alerts for relays testing and 
maintenance and recalibration. (History of performance ‐ 
drift)


New  Yonghong Shen AMES Pressure System dbase


https://dev‐qspress.ndc.nasa.gov:8443/General.cfm


Ground based Pressure System and Vessels Database 
(Oracle with Cold Fusion).
Only avail for AMES ‐ reside on virtual machine  
Captures critical systems, NDE reports, Certifications, 
Design calculations, ASME code compliance, etc.


Alerts for maintenance. And User can take  proactive 
forecast of  actions needed.


New  RICHARD MORRISON Cross Program FMEA‐CIL System Cross FMEA site ‐  Developed for NASA during the 
constellation may be being used by ORION and ISS.


https://cxfmea‐cil.nasa.gov/


ARC


New  RICHARD MORRISON Cross Program Hazard System
https://cxhazard.nasa.gov/home 


2 databases on ISS via JSC ( SSP 50021) for HA


https://cxhazard.nasa.gov/home


New  RICHARD MORRISON Code QS Document Management System (QSDMS)


https://qsdms.arc.nasa.gov/document/documents


AMES QSDMS File server ‐ CM/archive of HA (baseline), 
Forms, WI, and technical reports (FMEA, PRA, Rel, FT) 


https://qsdms.arc.nasa.gov/document/documents


AMES ~1000


9 ezampino@ndc.nasa.go EDWARD ZAMPINO "PPE Commercial Spacecraft Bus Reliability Study" final 
report, 28 Mar 2019. Aerospace Corporation. 


Single Analysis: Analysis of Spacecraft Anomalies, causes, 
and numerical reliability derived from actual orbital 
performance history. "Served" GRC as a Knowledge base 
for commercial satellite bus reliability.


62  line items/metrics per spacecraft, failure cause/modes, 
and design items from ~300 satellites and databases.   


Glenn Research Center (GRC) PPE 
Project Team


62 (only 1 ppt file) System; Limited Limited Primarily PROCESSED data that is presented in graphical, pictorial, and statistical form. Breakdown of on‐orbit anomalies, with emphasis on failure causes and Weibull Analysis results of spacecraft time‐to‐failure data according to Manufacturer and model.   Acquisition;Anomaly/Failure 
investigation;Decision Making;


Individual Contributor; Other Yes Inferred Comprehensive Inferred Limited


19 ezampino@ndc.nasa.go EDWARD ZAMPINO  Advanced Modular Power Systems DSH Conceptual Power 
System Architecture Preliminary Reliability Analysis 


Single Analysis: Analysis to provide an estimate of the 
reliability for the preliminary DSH power system concept. 
MTBFs for the major electronic components (boxes), 
detailed RBD constructed in RAPTOR for entire system 
(power source side, through distribution, leading to loads) 
and computed reliability and availability.     


50  line items/metrics of reliability, availability (Outputs) 
and MTTF (Inputs ‐ MADS/Bayesian). 


GRC 50 Subsystem; Limited This dataset has no raw data. It is a report which contains processed data only to the extent needed to perform an analysis of the DHS conceptual power system.  Availability;Trade Study; Individual Contributor; PDR Yes Limited Inferred Inferred


20 ezampino@ndc.nasa.go EDWARD ZAMPINO Report on Rapid Availability Prototyping for FBCE (Flow 
Boiling and Condensation Experiment)


Single Analysis: System Availability as a Function of Single 
Event Upsets (SEUs), January 29, 2016.  MTBF (Mean 
time between Faults) due to Single Event Upsets of 10 
units (e.g. camera, processors). MTBF data based on 
Radiation Testing of major components. 


JSC radiation testing to MTBF/MTTR (restore) is used in 
this analysis. 


GRC 10 Subsystem; Radiation tests were performed on electronic circuit cards intended for use within the FBCE.  Protons at energies in the range of 200 MeV (Million electron volts) were used to simulate cosmic ray bombardment.  Following the test protocol by JSC, electronic components were subjected to the equivalent of a 10 year radiation doPrediction;Trade Study; Individual Contributor; PDR Yes Comprehensive Comprehensive


21 ezampino@ndc.nasa.go EDWARD ZAMPINO LCH4/LOX Propellant Pressure Feed System and OMS 
Engines failure rate data


Single Analysis: Failure rate data from various identified 
sources dating back to the 62 component ESAS trade study 
effort as part of the Constellation Program. ( file date: 06‐
04‐2005)  


GRC 62 Part; Comprehensive Reliability at elapsed mission time for parts and for the system is computed.  Decision Making;Prediction;Trade 
Study;


Individual Contributor; Concept Review Yes


22 ezampino@ndc.nasa.go EDWARD ZAMPINO LCH4/LOX Propellant  Pump Fed Notional Propulsion System‐
3 RL‐10 like OMS Engines: Reliability Prediction Worksheet


Single Analysis: Failure rate and MTBF data that was used 
for the reliability prediction for the 76 components of the 
Pump fed option for the propulsion system: LCH4/LOX 
propulsion. Performed at the time of the ESAS trade 
studies of Constellation. File date is 06‐04‐2005.


GRC 76 Part;Subsystem;System; Comprehensive Contains data on projected duration for the operational and non‐operational phases based on the  Constellation Analytical Consistency Plan 
Dated March 29, 2005, Pg.31 of 71‐ Lunar Mission with 98 days on surface
CEV Active Functional Time vs. non‐operating time 


Decision Making;Prediction;Trade 
Study;


Individual Contributor; Concept Review Yes


31 ezampino@ndc.nasa.go EDWARD ZAMPINO Solar Electric Propulsion Module_12.5kW_Hall Effect 
Thruster FMEA (EXCEL FILE) 2015


Single Analysis: Failure Modes and Effects Analysis 
(FMEA) of the 12.5 kW Hall Effect Thruster performed in 
2015 to provide qualitative data on what can go wrong 
with the thruster design. Purpose was to inform 
development engineering on failure possibilities of the Hall 
Effect Thruster. Content may be sensitive info. 50 thruster 
failure modes.


GRC 50 Part;Unit;Subsystem;System; This dataset (FMEA) although incomplete in the area of failure detection and mitigations has exceptional/detailed information on failure mode causes. Worked closely with GRC engineer and JPL Subject matter expert.  Decision Making;FMEA;Root 
Cause Analysis;


Individual Contributor; PDR Yes


32 ezampino@ndc.nasa.go EDWARD ZAMPINO CIR‐ANA‐0091_FMEA for Fuel‐Oxidizer Mgmt. Assy. 
(FOMA) and Combustion Chamber


Single Analysis: This document is a complete FMEA and 
CIL for the FOMA, an integral part of the Combustion 
Integrated Rack which flew in the lab module of the ISS. 
This FMEA and CIL contains complete data elements that 
pertain to fuel and oxidizer control assembly hardware for 
a space station combustion experiment. This is detailed 
qualitative data dated Jan 23, 2002.  100 Failure Modes


GRC 100 Part;Unit;Subsystem; The document also contains a CIL ( Critical Items List). Decision Making;FMEA;FMECA; Individual Contributor; PDR Yes


24 nlindsey@ndc.nasa.gov Nancy Lindsey GSFC Product Findings (Spacecraft On‐orbit Anomaly 
Reporting (SOAR))


https://meta.gsfc.nasa.gov/IntelexLogin/Intelex/Applicati
on/ProductFindings


This dataset encompassed GSFC mission on‐orbit anomaly 
reports and resolutions. Data is raw but provides some 
context information.


GSFC 27028 Unit;Subsystem;System; Inferred Lessons Learned can be gathered from this data as well as Bayesian analysis inputs Bayesian Analysis and Extended 
Mission Analysis;Anomaly/Failure 
investigation;Availability;Decision 
Making;FMECA;FTA;Lessons 
Learned;Planning 
(quality/safety/ops – 
norm/contingency);Prediction;Risk 
Assessment;Root Cause Analysis;


PRACA/FRACA system;Website (int Launch and Operations No Dispersed/Varied Dispersed/Varied Inferred Dispersed/Varied Inferred Dispersed/Varied Inferred Dispersed/Varied Dispersed/Varied


25 nlindsey@ndc.nasa.gov Nancy Lindsey GSFC Product Findings Test Problem and Failure Reporting 
(PR/PFR)


https://meta.gsfc.nasa.gov/IntelexLogin/Intelex/Applicati
on/ProFindingPRPFR


This dataset encompassed GSFC mission pre‐launch (All  
vendor and GSFC I&T and launch site operations issues) 
test anomaly reports and resolutions. Data is raw but 
provides some context information.


GSFC 12835 Unit;Subsystem;System; Dispersed/Varied Inferred Inferred Lessons Learned can be gathered 
from this data as well as Bayesian 
analysis inputs;Anomaly/Failure 
investigation;Decision 
Making;FMECA;FTA;Prediction;Ri
sk Assessment;Root Cause 
Analysis;


PRACA/FRACA system;Website (int I&T No Inferred


26 nlindsey@ndc.nasa.gov Nancy Lindsey RMA Project Analysis and Risk Assessment Archive 


https://ossmacm.gsfc.nasa.gov/ (Project Library)


This is an archive of GSFC Project or consultation Project 
Reliability, Maintainability, Life, Availability, Extended/End 
of Mission/Mission Predictions, Trade Studies, and Failure 
Risk Assessments. 


Where a failure risk assessment is an analysis using all 
Reliability/Engineering assessment and analysis practices 
to determine the LxC of a failure based on similar 
occurrence/non‐occurrence or theoretical occurrence/non‐
occurrence.


GSFC 399 Unit;Subsystem;System; Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Both original and reviewed analyses and risk assessments. Personnel Training and expert 
knowledge 
sharing;Anomaly/Failure 
investigation;Availability;Best 
Practice;FMECA;FTA;Lessons 
Learned;LLA;Maintainability;Plann
ing (quality/safety/ops – 
norm/contingency);PRA;Prediction
;PSA/EPSA;Risk Assessment;


A CM System;Website (internal); Concept Review Yes Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Inferred


Center develops contingency 
operations and compensating 
provisions or 
sparing/refurbishment 
recommendations. No formal 
analyses


Inferred


Center develops contingency 
operations and compensating 
provisions or 
sparing/refurbishment 
recommendations. No formal 
analyses


Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Inferred Dispersed/Varied


27 nlindsey@ndc.nasa.gov Nancy Lindsey GSFC Commodity Analysis and Risk Assessment Archive 


https://ossmacm.gsfc.nasa.gov/ (Project Library)


This data set contains Non‐conformance, inheritance, and 
MRB Risk Assessments and Commodity (PWB, Coupons, 
Standard Components, etc.) Research Results


GSFC 100 Part;Unit;Subsystem;System; Dispersed/Varied Dispersed/Varied Technical and Programmatic Risks and Heritage (Where flown) Acquisition;Anomaly/Failure 
investigation;Best 
Practice;Decision 
Making;Inspection;Lessons 
Learned;Risk Assessment;Trade 
Study;


A CM System;Website (internal); Formulation Yes Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied


28 nlindsey@ndc.nasa.gov Nancy Lindsey Mission Configuration 


https://gsfcmissionconfiguration.gsfc.nasa.gov/


A perpetual archive of Mission Configuration (block 
Diagrams, Drawings, Parts Lists, Material Lists, 
Engineering Change orders, and Close out photos) to give 
context to experience data and identify where items are 
used.


GSFC 5000 Part;Unit;Subsystem;System;Project/Program; Block Diagrams, Engineering Drawings, Part Lists, Material Lists, Engineering Change Orders, Close‐out photos, and supplier identification (Cage Code etc.) cross referenced by NASA's Standard taxonomy. Bayesian Updating and heritage 
verification/;Acquisition;Best 
Practice;Decision Making;Lessons 
Learned;Risk Assessment;


Website (internal); PDR Yes Limited Limited Limited Limited Limited


29 nlindsey@ndc.nasa.gov Nancy Lindsey Failure Interrogation and Analysis Tool Data 


https://fiat.gsfc.nasa.gov/


Bayesian Analysis tool and analysis repository. GSFC 50 Unit; Limited Bayesian distributions and successful hours of operation to failure or censoring. Availability;Best Practice;Decision 
Making;Deorbit Mission 
Justification/Feasibility;Extended 
Mission 
Justification/Feasibility;FMECA;FT
A;Lessons 
Learned;LLA;Maintainability;PRA;
Prediction;Risk Assessment;Trade 
Study;


Website (internal); Other Yes Limited Limited Limited Limited Limited Limited Limited Limited Limited Limited


33 nlindsey@ndc.nasa.gov Nancy Lindsey Commodity Usage Guidelines This a compendium of excel spreadsheets (intended to be 
a database eventually) to document the heritage and 
pertinent performance/life/failure data on standard 
components (spacecraft/payload) and their suppliers.


GSFC 90 Unit; Dispersed/Varied Limited Limited Limited Supplier data (viability)
Bayesian Updates
Performance Parameters
Heritage Use
Lessons Learned (Waivers/Deviations/GIDEP/MAR tailoring/delivery/cost)


Inheritance Risk Assessment (SMA 
Risk‐based 
Approach);Acquisition;Decision 
Making;Risk Assessment;


Share/Cloud Storage (internal);IndivOther Yes Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied


34 nlindsey@ndc.nasa.gov Nancy Lindsey RMA Branch Physical Library This data set is a library of books, handbooks, and papers 
for knowledge sharing and insight.


GSFC Part;Unit;Subsystem;System;Project/Program; Process documentation and handbook/spec data. Process development and 
refinement;Anomaly/Failure 
investigation;Availability;Best 
Practice;Deorbit Mission 
Justification/Feasibility;Extended 
Mission 
Justification/Feasibility;FMECA;FT
A;LLA;Maintainability;PRA;Predicti
on;PSA/EPSA;


With Engineering; Other Yes Dispersed/Varied Dispersed/Varied


35 nlindsey@ndc.nasa.gov Nancy Lindsey Instrument/Mission Design Lab This data is a set of preliminary risks, predictions, 
configurations, and recommended mitigations.


GSFC 300 Subsystem;System;Project/Program; Limited Limited Limited Limited Cost and schedule also included. Proposals;Acquisition;Decision 
Making;Planning 
(quality/safety/ops – 
norm/contingency);Prediction;Risk 
Assessment;Trade Study;


With Engineering; Concept Review No Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Limited Limited Limited Limited Dispersed/Varied Limited Limited Limited


36 nlindsey@ndc.nasa.gov Nancy Lindsey Project CM System(s)


https://ipdtdms.gsfc.nasa.gov/frontmenu_dsp.cfm


This data set is all the configuration managed data for any 
GSFC project. Includes released RMA reports and most 
design data for each mission. Each mission has a separate 
area within the TDMIS or its own area. 


GSFC 100000 Part;Unit;Subsystem;System;ProjecDispersed/Varied Limited Dispersed/Varied Limited Limited Limited Limited Limited Limited Dispersed/Varied Limited Limited Inferred Drawings, Parts lists, and photos. Project 
Management;Anomaly/Failure 
investigation;Availability;Decision 
Making;Deorbit Mission 
Justification/Feasibility;Extended 
Mission 
Justification/Feasibility;FMEA;FM
ECA;FTA;Inspection;Lessons 


With Engineering; Formulation No Dispersed/Varied Inferred Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Limited Limited Limited Limited Limited Dispersed/Varied Inferred Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Limited Limited Limited


1001 tpaulos@jpl.nasa.gov Todd Paulos Inter‐Office Memorandum (IOM) Database


The IOM database is where analyses should be approved 
and/or stored.  It is used by projects and mission assurance 
alike. 


Excludes Deep Space Network IOMs.


JPL Very Large
Part;Unit;Subsystem;System;Proje
ct/Program;


Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Formal documentation of analyses, sometimes with approval.  Can include virtually anything done for a project.


Anomaly/Failure 
investigation;Availability;Decision 
Making;FMECA;FTA;Lessons 
Learned;Planning 
(quality/safety/ops – 
norm/contingency);Prediction;Risk 
Assessment;Root Cause Analysis;


Share/Cloud Storage (internal) 
with IOMs;Individual Contributor;


Other No Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied


1002 tpaulos@jpl.nasa.gov Todd Paulos Reliability Analysis Tracking System (RATS)


Programmatic / tasking tracking base used on programs to 
track status of work efforts and budget, and requirements 
compliance.  Includes Design & Analysis Discrepancy 
(DAD)  Report database. 


Excludes Deep Space Network Data


JPL 100s per project
Part;Unit;Subsystem;System;Proje
ct/Program;


Dispersed/varied Dispersed/varied Limited Limited Limited Limited Limited Limited Limited Limited Limited Limited Dispersed/varied Tracks work efforts, but isn't a formal analysis by itself.
FMECA;FTA;Prediction;Risk 
Assessment;Root Cause Analysis;


Share/Cloud Storage 
(internal);Individual Contributor;


Depends on project, but typically 
early


Yes Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied


1003 tpaulos@jpl.nasa.gov Todd Paulos Piece part failure mode database


A list of standard piece parts used at the board level with a 
given set of failure modes that are used to perform piece‐
part FMECAs.


Excludes Deep Space Network Data


JPL 100s Part;Unit Dispersed/varied Dispersed/varied Limited Limited Limited Limited Limited Limited Comprehensive Limited Limited Limited Dispersed/varied
FMECA;FTA;Prediction;Risk 
Assessment;Root Cause Analysis;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/Varied Limited Limited Limited Limited Limited Limited Limited Dispersed/Varied Comprehensive Comprehensive Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied


1004 tpaulos@jpl.nasa.gov Todd Paulos JPL Mission Failure Reports


An internal report describing failures or anomalies that 
have occurred on missions, lessons learned, and potential 
recovery actions and/or design changes 


Excludes Deep Space Network Data


JPL Varies per project
Part;Unit;Subsystem;System;Proje
ct/Program;


Dispersed/varied Dispersed/varied Limited Limited Limited Limited Limited Limited Limited Dispersed/varied Limited Limited Dispersed/varied May contain any time of description from a piece‐part failure analysis to a mission level sequence, it would depend on the anomaly / failure Anomaly/Failure investigation;
Share/Cloud Storage 
(internal);Individual Contributor;


Post‐anomaly No Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/Varied Dispersed/varied


1005 tpaulos@jpl.nasa.gov Todd Paulos Worst‐Case Part Parameter Database


WC Part Parameter database is a customized listing of 
electronic components and the parameter variations of 
those components for the mission for which it was 
compiled


Excludes Deep Space Network Data


JPL 1000s Part;Unit Dispersed/varied Dispersed/varied Limited Limited Limited Limited Limited Limited Comprehensive Limited Limited Limited Dispersed/varied ?
Process development and 
refinement;Best 
Practice;Prediction;PSA/EPSA;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Comprehensive Comprehensive Inferred Comprehensive Comprehensive Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Limited Comprehensive Comprehensive Limited Limited Dispersed/Varied Dispersed/varied


1006 tpaulos@jpl.nasa.gov Todd Paulos Reliability (failure rate) databases ‐ published in IOMs


Typically the only analyses that are quantified are PRAs, so 
a reliability database is typically the database used to 
quantify that particular PRA.  There may be additional 
analyses done at a box level, such as doing a MIL‐217 
(many software packages utilize the MIL‐217 dataset and 
method, such as Windchill or Reliasoft) or NPRD/EPRD 
examination on something new, but these would be 
documented separately by IOM.


Excludes Deep Space Network Data


JPL 1000s Part;Unit;Subsystem;System Dispersed/varied Dispersed/varied Limited Comprehensive Limited Limited Limited Limited Comprehensive Yes Limited Limited Dispersed/varied May include external events to a system
FMECA;FTA;Prediction;Risk 
Assessment;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Comprehensive Comprehensive Comprehensive Comprehensive Comprehensive Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Limited Dispersed/varied Comprehensive Comprehensive Dispersed/varied Comprehensive Limited Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Comprehensive Limited Limited Limited Limited Dispersed/varied Comprehensive Limited Comprehensive Limited Dispersed/Varied Dispersed/varied


1007 tpaulos@jpl.nasa.gov Todd Paulos FMECAs ‐ published in IOM and Project library


Each FMECA serves as a catalog of potential failure modes 
the project/design may experience during a mission.  Each 
FMECA is the customized list for each project and has the 
corresponding risk for the project.  They are used for 
design development as well as supporting flight anomaly 
investigations.


Excludes Deep Space Network Data


JPL 1000s Part;Unit Dispersed/varied Dispersed/varied Limited Limited Limited Limited Limited Limited Limited Yes Limited Limited Dispersed/varied We do piece part, sub system and system level FMECAs
FMECA;FTA;Prediction;Risk 
Assessment;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Dispersed/varied Comprehensive Dispersed/varied Limited Comprehensive Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/varied Comprehensive Limited Dispersed/varied Limited Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/Varied Limited Dispersed/Varied Limited


1008 tpaulos@jpl.nasa.gov Todd Paulos Fault Tree Analysis ‐ published in IOM and Project library


Fault Tree Analysis are "Top down" examinations of 
causes of failure through deductive reasoning.  These 
analyses typically include Fault Tree Risk Reduction table.  


Excludes Deep Space Network Data


JPL 100s per fault tree Part;Unit Dispersed/varied Dispersed/varied Limited Limited Comprehensive Limited Limited Limited Limited Yes Limited Limited Dispersed/varied Typically used as a design analysis tool, much like a DFMEA, where design issues can be called out.  Different than the fault trees used in the PRA.
FMECA;FTA;Prediction;Risk 
Assessment;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Dispersed/varied Comprehensive Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Dispersed/Varied Dispersed/Varied Dispersed/varied Comprehensive Dispersed/varied Limited Limited Dispersed/varied Dispersed/varied Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Dispersed/varied Dispersed/varied Limited Dispersed/Varied Dispersed/Varied Comprehensive


1009 tpaulos@jpl.nasa.gov Todd Paulos PRAs ‐ published in IOM and Project library


Both a reliability and systems analysis, a PRA is a 
systematic and comprehensive process used to model the 
system in how it is built, operates and fails.  The 
methodology is a reiterative process that examines failure 
scenarios to determine the likelihood and the 
consequences.  Although it isn't about the number, it is 
about the process, the system modeling, and the 
prioritization of risks.


Excludes Deep Space Network Data


JPL
Typically in the 1000s for basic 
events


Part;Unit;Subsystem;System Dispersed/varied Dispersed/varied Limited Comprehensive Comprehensive Comprehensive Limited Limited Limited Comprehensive Comprehensive Comprehensive Dispersed/varied PRAs answer many different questions, as  orbit insertion maneuvers, mission success, science mission success, planetary protection inputs, etc.  No one size fits all, but flexible.
FMECA;FTA;Prediction;Risk 
Assessment;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Comprehensive Comprehensive Comprehensive Comprehensive Comprehensive Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Comprehensive Dispersed/varied Comprehensive Limited Limited Comprehensive Limited Limited Dispersed/Varied Dispersed/Varied Limited Limited Limited Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/varied Dispersed/varied Comprehensive Dispersed/Varied Dispersed/Varied Comprehensive


1010 tpaulos@jpl.nasa.gov Todd Paulos
Electronic Parts Stress Analysis (EPSA) ‐ published in IOM 
and Project library


Detailed evaluation of electronic and thermal stresses on 
electronic components and margin requirements 
verification


Excludes Deep Space Network Data


JPL 1000s Part;Unit Dispersed/varied Dispersed/varied Limited Comprehensive Limited Limited Limited Limited Comprehensive Limited Limited Limited Dispersed/varied
Process development and 
refinement;Best 
Practice;Prediction;PSA/EPSA;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Comprehensive Dispersed/varied Dispersed/varied Comprehensive Comprehensive Dispersed/Varied Comprehensive Comprehensive Comprehensive Dispersed/Varied Dispersed/varied Comprehensive Comprehensive Dispersed/varied Comprehensive Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied


1011 tpaulos@jpl.nasa.gov Todd Paulos
Single Event Effects Analysis ‐ published in IOM and Project 
library


A verification of hardware tolerance and system 
performance requirements to transient radiation 
environments
The analysis serves as a catalog of SEE induced faults and 
include the corresponding  risk analysis for design and for 
use during the mission.


Excludes Deep Space Network Data


JPL 1000s Part;Unit Dispersed/varied Dispersed/varied Limited Comprehensive Limited Limited Limited Limited Limited Yes Limited Limited Dispersed/varied
Process development and 
refinement;Best 
Practice;Prediction;PSA/EPSA;


Share/Cloud Storage 
(internal);Individual Contributor;


PDR Yes Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Comprehensive Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Dispersed/Varied Dispersed/varied Comprehensive Comprehensive Dispersed/varied Comprehensive Dispersed/varied Limited Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Comprehensive Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied


Todd Paulos Availability ‐ published in IOM and Project library Specific applications 
Todd/ Jeffery Nunnez Sneak Circuit ‐ published in IOM and Project library Pull from JPL rules 


1012 tpaulos@jpl.nasa.gov Todd Paulos Incident, Surprise Anomaly (ISA Report)


Tracks flight hardware, software and support equipment 
anomalies that had pre‐launch or post‐launch  problems or 
failures


Excludes Deep Space Network Data


JPL 1000s
Part;Unit;Subsystem;System;Proje
ct/Program;


Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied
Process development and 
refinement;Best Practice;


Share/Cloud Storage 
(internal);Individual Contributor;


Other No Limited Limited Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Limited Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied


1013 tpaulos@jpl.nasa.gov Todd Paulos Problem/Failure Reports (PFR)


The practice of identifying and tracking to closure 
problems, failures, or anomalies that involve or affect 
flight hardware and software


Excludes Deep Space Network Data


JPL 1000s
Part;Unit;Subsystem;System;Proje
ct/Program;


Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied
Process development and 
refinement;Best Practice;


Share/Cloud Storage 
(internal);Individual Contributor;


Other No Limited Limited Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Limited Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied


1014 tpaulos@jpl.nasa.gov Todd Paulos Problem Reporting System (PRS)
The database the has joined the ISA and PFR databases.


Excludes Deep Space Network Data
JPL 1000s


Part;Unit;Subsystem;System;Proje
ct/Program;


Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied
Process development and 
refinement;Best Practice;


Share/Cloud Storage 
(internal);Individual Contributor;


Other No Limited Limited Comprehensive Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Dispersed/varied Limited Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied


7 ezampino@ndc.nasa.go EDWARD ZAMPINO GRADS (Generic Risk Analysis Data Set) Generic Failure Rate and Demand Probability. Data for a 
range of various electrical and mechanical components. It 
is useful for Reliability analysis. 


JSC 327 Part;Unit; Comprehensive GRADS contains Failure rates, modes, operational hours upon which data is based, the general environments to which it pertains and uncertainty in terms of error factors. This is all generic data but highly valuable. The specific categories in the above tables do not necessarily pertain to GRADS.  Availability;FMECA;FTA;PRA;Predi
ction;Trade Study;


Individual Contributor; Other No Comprehensive Inferred Comprehensive


11 breistle@ndc.nasa.gov Bruce Reistle GRADS GRADS contains component failure rates based on roll‐ups 
of generic data.  Its primary purpose is to quantify basic 
events in probabilistic risk assessments.


Contains Failure rates by modes and with likelihoods of 
each.


JSC 300 Part; Comprehensive Comprehensive PRA; Share/Cloud Storage (internal);Share/Cloud Storage (external);IndividuaYes Comprehensive Comprehensive Comprehensive


16 jathomp7@ndc.nasa.govJennifer Thompson ISS Maintenance & Analysis Data Set (ISS MADS) The Maintenance and Analysis Data Set (MADS) 
application is used by the International Space Station (ISS) 
Safety & Mission Assurance (S&MA) to monitor reliability 
and maintainability data (MTTR) for all ISS Orbital 
Replacement Units (ORUs).


JSC 3110 Part;Unit;Subsystem;System;ProjecDispersed/Varied Comprehensive Inferred Inferred Inferred Inferred Inferred Inferred Dispersed/Varied Inferred Inferred Inferred Comprehensive Anomaly/Failure 
investigation;Availability;Maintain
ability;Prediction;Trends;


Website (internal); No Dispersed/Varied Limited Dispersed/Varied Dispersed/Varied Limited Comprehensive Limited Limited Inferred Inferred Inferred Inferred Limited Limited Inferred Comprehensive Dispersed/Varied Comprehensive Dispersed/Varied


Spare models/spreadsheets


Inferred Limited Dispersed/Varied Comprehensive Inferred Inferred Limited Inferred Inferred Inferred Dispersed/Varied Dispersed/Varied Dispersed/Varied Inferred


New  Roger Boyer JSC SharePoint 


https://eisd.sp.jsc.nasa.gov/ 


Technical product library JSC 5000+


17 mvalenti@ndc.nasa.gov Mark Valentine MaRS Operating and failure data of U.S. components on the 
International Space Station.


JSC 120000 Part;Unit;Subsystem;System;Project/Program; Limited Availability;Maintainability;Planni
ng (quality/safety/ops – 
norm/contingency);PRA;Prediction
;PSA/EPSA;Risk Assessment;


Individual Contributor; Other Yes Comprehensive Comprehensive Inferred Inferred Inferred Inferred Inferred Inferred Inferred Limited MTTR calculations MTTR calculations Comprehensive Inferred Inferred Inferred Inferred Inferred Comprehensive


8 ezampino@ndc.nasa.go EDWARD ZAMPINO Orion PRA Data Libraries: Master Vetting Listv90 in EXCEL, 
Neanderthal Datav26 (Electrical) in EXCEL. 


Probability of Failure, Includes Failure rates, MTBFs,  and 
Error Factors (Efs). Data appears to be categorized as Type 
1 and Type 3. These are Probability and Exponential as 
defined in SAPHIRE. This is a MASSIVE Database of 
Reliability prediction and PRA data. 


JSC and Lockheed Martin  2000 Part;Unit;Subsystem;System;Project/Program; The Orion Data Libraries (EXCEL) contain PROCESSED data for input into PRA or Fault Tree Analysis models. This data is primarily some failure modes, but primarily failure rates, MTBF, Probability of failure for failures on demand, and uncertainty factors such as error factors. This data should reside at JSC and Lockheed‐Martin. Availability;FMEA;FMECA;FTA;PR
A;Prediction;Trade Study;


Individual Contributor; Other No


18 mvalenti@ndc.nasa.gov Mark Valentine MADS Operating hours, MTBF, MTTR, failures, for U.S. supplied 
Components and Orbital Replacement Units on I.S.S.


JSC, ISS 511 Unit;Subsystem;Project/Program; Comprehensive Availability;Decision 
Making;Maintainability;Planning 
(quality/safety/ops – 
norm/contingency);PRA;Prediction
;PSA/EPSA;Readiness;Risk 
Assessment;


Website (internal); No Comprehensive Comprehensive Inferred Inferred Inferred Inferred Comprehensive Comprehensive Comprehensive Inferred Inferred Inferred Comprehensive


R & M Enterprise Data Sharing - Survey's Raw Data







ID Email Name Data Set Name  Database/Dataset General Description Center/External Organization Dataset Size System Level Test ‐ Performance Likelihood ‐ Bayesian Model ‐ PoF Model Model ‐ MTBF/MIL‐STD‐217/NPRDFTA ‐ Faults FTA – States/End‐States LLA ‐ Life Expectancy LLA ‐ Life Requirement Derating/Part Stress – Failure Caus PRA – Scenario Risks Studies (trade) – Failure Risks (LxC) Studies (trade) – Safety Risks (LxC) Maintainability Analysis – ProbabilitContent ‐ Other How is the data in this dataset used?Where is the Dataset? When is this data first available? Is the data in your domain/under yoTest ‐ Life Flight/Ops ‐ Utilization / Duty Cycle Flight/Ops ‐ Anomaly/Fault Descrip Flight/Ops – Down/Up Time Spec ‐ Datasheet (failure rate, life p Spec/Handbook ‐ MTBF/Failure Pa Spec/Handbook ‐ MTBF/Failure Pa Spec/Handbook ‐ MTBF/Failure Pa Environment – Radiation (ionizing, SEnvironment – Thermal Environment ‐ Meteoroids & OrbitaEnvironment – Gravity Configuration – Components/Units Configuration – Parts Configuration – Materials Likelihood ‐ Classical Statics Model – Availability Availability Analysis – Probabilities (Maintainability Analysis – Spares Maintainability Analysis – Plans (Re Test ‐ Qualification Testing Flight/Ops ‐ Telemetry Flight/Ops – MTTR Flight/Ops – Heritage/Failure (e.g., Flight/Ops – Surrogate data (e.g., aSpec/Handbook ‐ MTBF/Failure Pa Environment – Pressure (solar, etc. Environment – Magnetic Environment – Charging (plasma, e Configuration – Systems/SubsystemConfiguration – Vendor/Supplier Model – Decision Diagrams FMECA – Risks (tec
15 aberrios@ndc.nasa.gov Alfred Berrios Quanterion 


https://www.quanterion.com/product/tools/quanterion‐
automated‐databook‐nprd‐2016‐fmd‐2013‐eprd‐2014/


The Quanterion database contains Nonelectronic Parts 
Reliability Data (NPRD) and Electronic Parts Reliability Data 
(EPRD) information at a component level. This information 
is useful to better understand the reliability/failure rate of 
the a typical type of component which can influence design 
and/or operational decisions. 


KSC 100000 Part; Inferred Inferred Inferred Limited Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Availability;PRA;Risk Assessment; Website (internal); Other No Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred


New  Nate Rychlik KDDMS ‐ Kennedy Design and  Data Management System  
(windchill) 


https://kscddms.ksc.nasa.gov/
https://kddms.ndc.nasa.gov/Windchill/app/ 


RMA (safety/logistics, design, etc.) 2713/ GSE products 
(design products)


KSC ‐ EGS >1000


New  Angelo Conner EGS Windchill Models RMA Models KSC.


New  Nate Rychlik TIPS portal (KSC MAXIMO, budget, resources etc.)
https://adf‐tosc.ksc.nasa.gov/TIPS/faces/home 


PRACA data‐Work orders (Maintenance/R&R or LL'd)  
Holds Proprietary data too.


KSC


13 ghatfiel@ndc.nasa.gov Glen Hatfield Quanterion ‐ NPRD/EPRD/FMD  Several Rocket vehicle 
failure databases. (MSFC‐ARA Failures, Launch Failures‐ 
Dick Brown)


Quanterion ‐EPRD/NPRD provide piece part and some sub‐
assembly demonstrated failure data, Failure databases 
are used to provide data for system reliability allocations.


MSFC 100000 Part;Unit;Subsystem;System;ProjecComprehensive Dispersed/Varied Limited Comprehensive Limited Limited Dispersed/Varied Inferred Inferred Inferred Dispersed/Varied Inferred Inferred Best Practice;Decision 
Making;FMEA;FTA;Prediction;Ris
k Assessment;


Share/Cloud Storage (internal);IndivOther Yes Comprehensive Dispersed/Varied Comprehensive Dispersed/Varied Comprehensive Limited Limited Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Limited Limited Limited Dispersed/Varied Limited Inferred Inferred Comprehensive Dispersed/Varied Dispersed/Varied Comprehensive Comprehensive Comprehensive Dispersed/Varied Dispersed/Varied Limited Limited Inferred


New  ghatfiel@ndc.nasa.gov Glen Hatfield Windchill


https://nasa‐ice.nasa.gov/windchill/ 


Project and global report repository


30 ezampino@ndc.nasa.go EDWARD ZAMPINO Advanced Stirling Radioisotope Generator (ASRG) FMECA 
and Reliability Report (July 1, 2011)


Single Analysis: This report contains the results of a 
detailed Prediction, FMECA ,and Fault Tree Analysis for 
the Radioisotope generator which includes the advanced 
Stirling power convertors and the redundant power 
controllers. There is both quantitative ( probabilistic) results 
and qualitative (failure modes, effects, and mitigations).  
This information is export controlled sensitive. It is 
important to note that it was performed by Lockheed 
Martin Space Systems Company
Energy Systems.


NASA Glenn Research Center and 
Lockheed Martin 


2000 Part;Unit;Subsystem;System; Comprehensive Comprehensive Comprehensive Decision 
Making;FMEA;FMECA;FTA;


At Vendor;Individual Contributor; PDR Yes


23 cguodace@ndc.nasa.govChristopher Guodace Seradata ‐ external database of worldwide launch vehicle 
failures. Personal spreadsheet ‐ only tracks LSP certified 
launch vehicle history. Nonelectronic Parts Reliability Data 
(NPRD) ‐ Physical book of reliability data


LV level failure reports but may refer to subordinate items 
in the causes: Both Seradata and my personal spreadsheet 
look at launch vehicle launch history to help determine the 
failure rates of various launch vehicles. Seradata covers all 
launch vehicles from all over the world, however, my 
personal spreadsheet only looks at LSP certified launch 
vehicles. NPRD has government and industry failure data 
for various mechanical components to be used is reliability 
predictions when no test data is available. 


Seradata is an external 
organization located in England, 
I'm at KSC, and the NPRD is 
provided by Quanterion Solutions 
Incorporated.


1500000 Part;Unit;Subsystem;System;ProjecInferred Limited Dispersed/Varied Comprehensive Limited Limited Inferred Inferred Inferred Limited Inferred Inferred Inferred Anomaly/Failure 
investigation;Decision 
Making;FTA;PRA;Prediction;


Website (external);Individual Contri Other No Inferred Inferred Limited Inferred Comprehensive Comprehensive Comprehensive Comprehensive Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Limited Inferred Inferred Inferred Inferred Inferred Inferred Inferred Comprehensive Inferred Comprehensive Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Dispersed/Varied Inferred Inferred


New  cguodace@ndc.nasa.govChristopher Guodace MARS ‐ Mission Assurance Reporting System Database of issues and analyses are stored as supporting 
info. (MARS (Mission Assurance Reporting System) ‐ for 
this group not the same as JSC MaRS); Risk are tracked 


KSC


37 mrewis@ndc.nasa.gov MICHAEL REWIS Stennis Risk Manager (SRM) Database The SRM is SSCs IV&V created tool for managing risk.


Went live Feb 2020.


SSC 124 Part;Unit;Subsystem;System;Proje
ct/Program;


Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Dispersed/Varied Dispersed/Varied Inferred N/A Decision Making;Lessons 
Learned;Planning 
(quality/safety/ops – 
norm/contingency);Readiness;Risk 
Assessment;


Website (internal); Preformulation Yes Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Comprehensive Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Comprehensive


39 mrewis@ndc.nasa.gov MICHAEL REWIS NASA Mishap Information System (NMIS) Mishap Reporting System SSC 1228 Part;Unit;Subsystem;System;Proje
ct/Program;


Dispersed/Varied Inferred Inferred Inferred Limited Limited Limited Limited Inferred Inferred Inferred Limited Inferred This information is specific to and inclusive of NASA Mishap investigation relative data some of which include FTA and FMEA (as a method of derivation of root cause.  Acquisition;Anomaly/Failure 
investigation;Best 
Practice;Decision Making;Lessons 
Learned;Planning 


Website (internal); Post‐incident Yes Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Dispersed/Varied Dispersed/Varied Dispersed/Varied Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Inferred Dispersed/Varied Inferred Inferred Inferred


40 mrewis@ndc.nasa.gov MICHAEL REWIS Design and Data Management System (Windchill)


Link: https://sscddms.ndc.nasa.gov/Windchill/app/ 


Engineering data repository ‐ DDMS houses input to both 
high speed and low speed data acquired with HDAS/LDAS 
respectively during testing activities. The extent to which 
SSC maintains this information is relative to the test 
program or a function of test article owners wishes in terms 
of needs, (whether they are commercial, have their own 
infrastructure to support, etc.) As a minimum SSC supports 
the data acquisition relative to SSC infrastructure inputs 
(propellant flow rates, valve timing, facility redlines, blue 
lines) unless the program is commercial and the test article 
owners perform this function with SSC equipment using 
their own personnel (in which case SSC government 
support is minimized.) 


SSC 100000 Part;Unit;Subsystem;System;Proje
ct/Program;


Limited Inferred Inferred Inferred Limited Limited Limited Limited Inferred Inferred Limited Limited Inferred Acquisition;Anomaly/Failure 
investigation;Availability;Best 
Practice;Decision 
Making;Extended Mission 
Justification/Feasibility;FMEA;FTA
;Inspection;Lessons 
Learned;LLA;Planning 
(quality/safety/ops – 
norm/contingency);PRA;Risk 
Assessment;Root Cause 
Analysis;Trade Study;Trends;


Website (internal); Preformulation Yes Limited Inferred Inferred Inferred Limited Inferred Inferred Inferred Inferred Limited Inferred Inferred Comprehensive Comprehensive Comprehensive Limited Inferred Dispersed/Varied Limited Inferred Limited Inferred Inferred Inferred Inferred Dispersed/Varied Inferred Inferred Comprehensive Comprehensive Dispersed/Varied Inferred


New  mrewis@ndc.nasa.gov MICHAEL REWIS MAXIMO  Maintenance data repository SSC


New  adiventi@ndc.nasa.gov Anthony Diventi SMAToolBox


https://nsc.nasa.gov/SMAToolbox/ui/search/default.aspx


OSMA knowledge/Publication Website for discipline 
information.


OSMA


New  adiventi@ndc.nasa.gov Anthony Diventi OSMA  Reliability and Maintainability (R&M) program Web 
site
 https://sma.nasa.gov/sma‐disciplines/reliability‐and‐
maintainability


News, Training, and Publication Website OSMA





