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MSL Mission Overview 

b!{!Ωǎ aŀǊǎ {ŎƛŜƴŎŜ 
Laboratory mission 
delivers the next 
generation rover to the 
red planet with goals 
including: 

Å/ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ aŀǊǎΩ 
climate 

ÅDetermination of whether 
life ever arose on Mars 

Å/ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ aŀǊǎΩ 
geology 

Å Preparation for human 
exploration 
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Potential Landing Sites 

Previous Landing Sites 



MSL Launch Vehicle 
ÅUnited Launch Alliance (ULA) selected as MSL launch 

provider 

ÅAtlas V ς541 Configuration:  

ï5-meter Short Payload Fairing (68 ft) (PLF) 

ï4 Solid Rocket Motors (SRM) 

ïSingle RL 10 Engine 
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MSL Radioisotope Sources 
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ω aǳƭǘƛ-Mission Radioisotope Thermoelectric Generator 
ω у GPHS Modules 
ω он LǊƛŘƛǳƳ ŎƭŀŘ PuO2 pellets 
ω слΣопл /ǳǊƛŜǎ όCi) activity 
ω пΦу ƪƎ όмлΦс ƭōǎύ 
ω aƛƴƻǊ ǎƻǳǊŎŜǎ ƛƴ ǎŎƛŜƴŎŜ ŎƻƳǇƻƴŜƴǘǎ 

238Pu Ceramic 
151 g; 1,499°F 

MMRTG 

ωн PuO2 pellets per GIS 
ωн DL{ ǇŜǊ DtI{ aƻŘǳƭŜ Ґ п ǇŜƭƭŜǘǎκDtI{ 

MSL MMRTG  

General Purpose Heat Source 



MSL Ψ/ǳǊƛƻǎƛǘȅΩ wƻǾŜǊ 
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775 kg 
1,709 lbs 

Curiosity Mars Science Laboratory Rover1  

Rover1 Multi -Mission 
Radioisotope 
Thermoelectric 
Generator (MMRTG) -
110 We10.6 lbs 
238PuO2 

60,078 Ci 

Spirit & Opportunity 
Mars Exploration Rovers 

8 Light Weight 
Radioisotope Heater 
Units (LWRHUs) 
0.8 oz 238PuO2 

265.8 CiMSL  

Sojourner 
Mars Pathfinder Rover 

16 kg = 35 lbs 

180 kg = 397 lbs 

3 Light Weight 
Radioisotope Heater 
Units (LWRHUs) 
0.3 oz 238PuO2 

99.7 Ci 

Pathfinder 
and MER 
Rovers used 
solar power 
for mission 

a{[Ωǎ rover was named by Clara Ma, 
a sixth grader from 
Lenexa, Kansas 



MSL Trajectory  
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Trip to Mars takes approximately 8½ months 



MSL Interagency Nuclear Safety Review Panel (INSRP) 
Background 

Å In accordance with the Nuclear Safety Launch Approval Process Required by 
PD/NSC-25 (issued in1977 and amended in 1996) 

Å MSL INSRP empanelled in the Summer of 2006 by request from the NASA 
Administrator 

Å GOAL - Review, evaluate and document the radiological risk to the general  public 
ŀƴŘ 9ŀǊǘƘΩǎ ŜƴǾƛǊƻƴƳŜƴǘ ŦǊƻƳ ǘƘŜ a{[ aƛǎǎƛƻƴ ŦƻǊ ƭŀǳƴŎƘ ŀǇǇǊƻǾŀƭ 5ŜŎƛǎƛƻƴ 
Makers 

Å Members:  DoD, DOE, EPA, and NASA with an NRC Technical Advisor supported by 
subject matter experts and consultants independent of the FSAR Program 
 

Å Provides a Safety Evaluation Report to member Agencies, the NASA Administrator, 
OSTP and the American Public upon approval 
 

Å Dissolved after mission cancelled or after launch when there is NO chance of 
mission return to earth (in writing from empanelling Agency Head) 
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Mars Science Laboratory (MSL) Interagency 
Nuclear Safety Review Panel (INSRP) 

DoD: Sayavur I. Bakhtiyarov, Ph.D., D.Sc. 

DOE: James M. Heffner 

EPA: Samuel W. Poppell, Jr 

NASA: Peter G. Prassinos 

NRC: Gary M. DeMoss 
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The MSL INSRPΧ 

Provides an independent evaluation of the NASA/DOE analysis of radiological 
risk associated with the MSL Mission 
 

Conducts in-depth reviews of: 
 
 ω MSL Safety Analysis Report Databook (10/06) 

ω a{[ {ŀŦŜǘȅ !ƴŀƭȅǎƛǎ wŜǇƻǊǘ 5ŀǘŀōƻƻƪ wŜǾƛǎƛƻƴ ! όмлκлтύ 

ω a{[ {ŀŦŜǘȅ !ƴŀƭȅǎƛǎ wŜǇƻǊǘ 5ŀǘŀōƻƻƪ wŜǾƛǎƛƻƴ . όлнκмлύ 

ω tǊŜƭƛƳƛƴŀǊȅ {ŀŦŜǘȅ !ƴŀƭȅǎƛǎ wŜǇƻǊǘ όt{!wύ ŦƻǊ a{[ aaw¢D [ŀǳƴŎƘ !ǇǇǊƻǾŀƭ όммκлсύ 

ω 5ǊŀŦǘ {!w ŦƻǊ ǘƘŜ a{[ aaw¢D [ŀǳƴŎƘ !ǇǇǊƻǾŀƭ όммκлтύ 

ω 5ǊŀŦǘ ¦ƴŎŜǊǘŀƛƴǘȅ !ƴŀƭȅǎƛǎ ŦƻǊ ǘƘŜ a{[ aaw¢D [ŀǳƴŎƘ !ǇǇǊƻǾŀƭ 5{!w όмнκлуύ 

ω Cƛƴŀƭ {!w ŦƻǊ ǘƘŜ a{[ aaw¢D [ŀǳƴŎƘ !ǇǇǊƻǾŀƭ όлтκлуύ 

ω C{!w ŦƻǊ ǘƘŜ a{[ aaw¢D [ŀǳƴŎƘ !ǇǇǊƻǾŀƭΣ !ŘŘŜƴŘǳƳ όлпκмлύ 

ω C{!w ŦƻǊ ǘƘŜ a{[ aaw¢D [ŀǳƴŎƘ !ǇǇǊƻǾŀƭΣ !ŘŘŜƴŘǳƳ ¦ǇŘŀǘŜ όлфκмлύ 

Supporting tests, simulations/analyses and documentation 
 

Produced the Safety Evaluation Report for the 2011 Lunch of the MSL 
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Likelihood of an Accident 
 

ï Mean Likelihood of an accident ~ 1 in 32 
 

ï Mean Probability of Release given an Accident  

 ~ 1 in 10 
 

ï Accidents in the first 50 seconds of flight have a relatively 
high likelihood of plutonium release 
 

The Overall Mission Risk is Comparable between the 
INSRP and FSAR 

 

MSL INSRP Results 
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Total Likelihood of Plutonium Release 

Total Mission Mean Probability of Release of MMRTG Fuel ~ 1 in 312  

Mission Phases 
Total Probability of 

Release Phase  Designation and Timing No. of RASs* 

0 Pre-launch [-8 days to -2.7 sec] 1 1.8E-05 

1 Early Launch [-2.7 to 50.1 sec] 9 2.8E-03 

2 Late Launch [50.1 to 87.6 sec] 2 6.8E-06 

3 Sub-Orbital [87.6 to 688.4 sec ] 3 6.7E-05 

4 Orbital [866.4 to 2607.1 sec ] 1 3.4E-04 

5 Long Term Return [after 2980.2 sec] 1 2.0E-07 

Note: These are FSAR values. MSL INSRP estimate of the Total Probability of Release is 
1 in 320  

RAS = Representative Accident Scenarios 
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Comparison of the Risk Analysis Results for Past Nuclear Missions 

Note: VEEGA=Venus, Earth, Earth Gravity Assist; VVEGA= Venus, Venus, Earth Gravity Assist 

ÅVarying quantities of radioactive material 
ÅVarying mission configurations and 
trajectories  
 

Å Database differences 
Å Different time of year for launch 

 

Risk estimates for missions differ because of: 

ÅImprovements in fidelity for analytical methods and models 
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