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Background

• Program Started in 2002 with a workshop 
on Ultra-Reliability

• Started as a NASA-wide program in 2004 
as a working group with all NASA centers

• Workshops on Long-Life Missions, Launch 
Vehicles, Human Interactions and Manned 
Space Vehicles held in 2004

• AIAA session on Ultra-Reliability in 2005
• Numerous journal, conference and NASA 

publications



Pre-Launch/Launch

Program Planning – Area Identification

Reliability Issue Identification, Mitigation 
Strategies

Transit
Initial task Execution
Re-evaluation
New task identification
Revaluation

Orbit/Descent
Infrastructure Development

Strategies for new missions

Surface

Ultra-Reliability by Design

Ultra Reliability Phases



Global Objective

The objective is to achieve NASA-wide reliability of 
one order of magnitude better than today 
(determined at 2002 meeting)

• Definitions
– Ultra-reliability

• For a particular technology, given a specific time frame –
reliability one order of magnitude more than current standard

– Long Life
• Missions with a design lifetime of 20 years or more (a subset 

of Ultra-Reliability



Initial Approach

The approach for this program involved five steps:
1. Divide NASA systems into seven areas; 
2. Establish areas champions and representatives from each 

NASA center; 
3. Develop a reliability issue list for each area using a team of 

NASA experts in each area with the sector champion 
facilitating the effort; 

4. Develop mitigation strategies for each of the areas’ issues 
lists and ranking their importance by holding a workshop or 
with a working group of area experts from government 
(NASA and non-NASA), universities and industry; 

5. Develop a set of tasks for each area in order of importance 
for improving the reliability of NASA systems

6. Select focus areas for study



Focus Areas

• Five focus areas were selected for study 
in 2005 and 2006 (with the intent of 
eventually supporting CEV/CLV) these 
were:

1. Long-life missions
2. Spacecraft failure history
3. Software reliability
4. Integrated Vehicle Health Management
5. Failure analysis database



Relationship to CEV/CLV

• Vehicles (robotic or manned) may have 
extended life missions

• Integrated Vehicle Health Management 
will clearly be important

• Software reliability will play an increasingly 
important role due to (among other things) 
increased complexity and expectations

• Failure history analysis and database will 
characterize what has gone wrong before 
(by technology, mission phase, etc.) as 
well as containing test failure data



Workshop Expectations

• Review of common areas where the UR  
team/infrastructure can best assist 
CLV/CEV with improving their reliability 
profile

• Adaptation of specific UR tasks for 
CEV/CLV support

• Identify new CEV/CLV/UR issues for UR 
team to focus on



ONE NASA
• This program is NASA-wide:

– to address different ultra-reliability needs  in different 
NASA Enterprises

– to leverage the wide variety of  expertise across all of 
NASA

– to leverage overlapping reliability issues
– to take advantage of related on-going NASA tasks

• Metric for leveraging of internal S&MA research
• The development of reliability assessment is a key for 

success
– Intelligent consistent use of existing NASA methods and 

an opportunity to develop novel ways of assessing 
reliability
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