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Texas Spacecraft Laboratory 
• Entirely student-led with a faculty PI                  

(Dr. Glenn Lightsey) 
• Current flight experience: 

– FASTRAC nanosatellite (25 kg each), still operational, 
launched in Nov. 2010 

– Bevo-1/Paradigm (1U) launched in July 2009 
• On the horizon: 

– Bevo-2 (3U)  w/ NASA-JSC & Texas A&M 
• Delivery to NASA in Oct. 2013 
• To be flown on CRS-4, April 2014 

– ARMADILLO (3U)  w/ Baylor University 
• University Nanosatellite Program winner, Jan. 2013 
• Selected for ELaNa in Spring 2012 (to be manifested) 

– RACE (3U) w/ JPL 
• Providing spacecraft bus for radiometer mission 
• To be flown on CRS-4, April 2014 

– INSPIRE (3U) w/ JPL 
• Providing thruster; collaboration with other organizations 
• To be flown on interplanetary trajectory 

• Risk Management never truly applied until 
ARMADILLO & Bevo-2 

FASTRAC 1  
“Sara Lily”

FASTRAC 2  
“Emma”

FASTRAC Satellites Mated on STP-S26. 
Credit: U.S. Air Force photo by Lou Hernandez
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Steps of a Detailed Risk Management Plan 

Main Step Sub-steps 
A. Identify Risks 1. Start with the mission concept of operations 

2. Identify root causes 
3. Classify priority of risk 
4. Name responsible party 
5. Rank likelihood and consequence of root cause 
6. Describe rationale for ranking 
7. Compute mission risk likelihood and consequence values 
8. Plot mission risks on L-C chart  

B. Determine 
mitigation techniques 

Choices consist of: 
1. Avoid the risk by eliminating root cause and/or consequence 
2. Control the cause or consequence 
3. Transfer the risk to a different party or project 
4. Assume the risk and continue in development 

C. Closely monitor 
progress  

Plot the mission risk values on an L-C chart at key design 
milestones to see progress.  

THE ISSUE 

Brumbaugh, K., Lightsey, E.G., "A Risk Management Plan for CubeSats.“  AIAA Space 2012, Pasadena, California. 11-
13 September 2012.  
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Rank likelihood and consequence 

Level Technical Schedule Cost 

5 

Severe degradation in 
technical performance; 

cannot meet key 
technical/supportability 

threshoold; will jeopardize 
program success 

Cannot meet key program 
milestones 

Exceeds budget 
threshold  

(10 % of budget) 

4 

Significant degradation in 
technical performance or 

major shortfall in 
supportability; may 

jeopardize program success 

Program critical path 
affected 

Budget increase or 
unit production 

increase  
(10% budget) 

3 

Moderate reduction in 
technical performance or 
supportability with limited 

impact on program 
objectives 

Minor schedule slip. Able 
to meet key milestones 
with no schedule float 

Budget increase or 
unit production cost 

increases  
(5% of budget) 

2 

Minor reduction in technical 
performance or 

supportability, can be 
tolerated with little or no 

impact on program 

Able to meet key dates 

Budget increase or 
unit production cost 

increases  
(1% of budget) 

1 Minimal or no consequence 
to technical performance Minimal or no impact Minimal or no impact 

Level Likelihood Probability of 
occurrence 

5 Near Certainty ~90% 

4 Highly Likely ~70% 

3 Likely ~50% 

2 Low Likelihood ~30% 

1 Not Likely ~10% 

• DoD Guide to 
Acquisition chosen 
because consequence 
scale much more 
detailed 

• Current methods of 
ranking are highly 
subjective to systems 
engineer with help of 
subsystem/task leads 
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Proposed Solution – statistics-based L-C scales 
• Now: 

– Gathering CubeSat missions & 
contact information 

– Developed survey to capture 
events & issues experienced 

• Immediate future: 
– Develop and generate 

statistical models to analyze 
results 

– Use results to determine “Risk 
Estimating Relationships” 
similar to CER’s in cost models 

• End-result:  
– Software tool to help CubeSat 

developers identify, manage, 
and mitigate risks 

– Results published in aggregate 
(no published mission 
identification) 
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Six main survey areas: 
1. Demographics 
2. Schedule Risk 
3. Payload Risk 
4. Spacecraft Risk – comm, basic 

health data, standards 
5. Personnel & Management Risk 
6. Cost Risk 



Let’s walk through the survey… 
• Participate with me today, and you’ll get a prize! 
• Survey takes approx. 15 min. 
• Participate at any time, and you’ll get access to the analysis and results when 

completed.  
 NOTE: Results will be published in aggregate – no single organization will be identified by name 

or mission in publications.  
 NOTE: Anonymous surveys will be accepted, but may be treated differently in statistical analysis 
 NOTE: Separate surveys for each mission are necessary; multiple surveys per single mission 

okay if from different team members 

• All links may be found on the ARMADILLO website in the Systems Engineering 
section:    http://goo.gl/veM7d  

• Contact Katharine with questions: katharine.m.brumbaugh@utexas.edu 
 
 

Survey (option to save 
and continue later) 

Consequence criteria 
(PDF) 

Survey Companion 
Guide (PDF) 

http://goo.gl/Y8Z14  http://goo.gl/aHNxD http://goo.gl/qKFgB  
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Demographics (1/4) 

4/28/2013 

Basic information to 
categorize data 



Demographics (2/4) 
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Demographics (3/4) 
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Information to 
categorize 
experience of 
respondent 



Demographics (4/4) 
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Information to 
categorize 
lab/organization 



Schedule Risks 
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• Need to use 
Consequence 
Criteria 

• Offers “N/A” options 



Payload Risks 
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Spacecraft Risks (1/2) 
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Spacecraft Risks (2/2) 
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Personnel and Management Risks 
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Captures organization’s selection method 



Cost Risks 
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Finish & Submit! 
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Allows ability to suggest 
others to take the survey 

Join the email list to 
receive updates on 

the research 



Thank You! 

• Participate with me today, and you’ll get a prize! 
• Participate at any time, and you’ll get access to the analysis and results 

when completed.  
 NOTE: results will be published in aggregate – no single school will be 

identified by name or mission in publications.  
• All links may be found on the ARMADILLO website in the Systems 

Engineering section:  http://goo.gl/veM7d  
• Contact Katharine with questions: katharine.m.brumbaugh@utexas.edu 

 
 

Survey (option to save 
and continue later) 

Consequence criteria 
(PDF) 

Survey Companion 
Guide (PDF) 

http://goo.gl/Y8Z14  http://goo.gl/aHNxD http://goo.gl/qKFgB  
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