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MSLMission Overview
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MSLLaunch Vehicle

A United Launch Allianc&J{(A selected adSLlaunch
provider

A Atlas \ic541 Configuration:
I 5-meter Short Payload Fairing (68 1L
I 4 Solid Rocket MotorsSRM
I SingleRL10 Engine
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a { [r&yar was named by Clara Ma,
a sixth grader from
Lenexa, Kansas

RoverlMulti -Mission
Radioisotope
Thermoelectric
Generator MMRTQ -
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MSLTrajectory

Trip to Mars takes approximately 82 months

Fost Longitude (deg)
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MSLInteragency Nuclear Safety Review Pan®$RP
Background

9

In accordance with the Nuclear Safety Launch Approval Process Required by
PD/NSE5 (issued in1977 and amended in 1996)

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

GOAL Review, evaluate and document the radiological risk to the general public
YR 9 NIKQa SYBANBYYSYuU FTNBY UKS af{]
Makers

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

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

Dissolved after mission cancelled or after launch when there is NO chance of
mission return to earth (in writing from empanelling Agency Head)



Mars Science Laboratory{SL) Interagency
Nuclear Safety Review PanéNSRIP

DoD.
DOE.:
EPA:
NASA:
NRC:
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Sayavur |. Bakhtiyarov, Ph.D., D.Sc.
James M. Heffner
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Peter G. Prassinos

Gary M.DeMoss

5th GeorgianGerman School and
Workshop in Basic Science, ThHlstumi 10
Georgia, August&7, 2012



INSRFSubject Areas, Steps, and Activities

DoD
NASA

DoD

NASA

NASA

NASA

Multi

Agencies
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LAUNCH ABORT
and REENTRY

POWER SYSTEMS

METEOROLOGY

BIOMEDICAL &
ENVIRONMENTAL
EFFECTS

RISK
INTEGRATION

INSRP

COORDINATORS -
Workshopin BaSIC Science, Thilisk

Accident
Environment
Definition

Accident Scenarios
Accident Probabilities
Accident Environments

Source
Term

Conditional Release Probabilities
Source Term Amount & Location
Particle Size Distribution
Vaporization & Agglomeration

Environmental
Transport

Meteorology Data Sets
Atmospheric Transport - Dispersion
Environmental Contamination

Radiological
Consequences

Radiological Doses
Health Effects

Risk Analysis

Risk Integration
Uncertainty Analysis

Risk
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Manage and Direct INSRP Process
Mission Risk Evaluation
SER




TheMSLINSRK

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

Conducts irdepth reviews of:

WMSL Safety Analysis Report Databook (10/06)
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Supporting tests, simulations/analyses and documentation
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Produced the Safety Evaluation Report for the 2011 Lunch of the MSL
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MSL INSRP Results

Likelihood of an Accident

I Mean Likelihood of an accident~ 1 in 32

I Mean Probability of Release given an Accident
~1in10

I 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



Total Likelihood of Plutonium Release

Mission Phases Total Probability of

Phase Designation and Timing | No. of RAS$ Release
0 Prelaunch 8 days to-2.7 sec] 1 1.8E05
1 Early Launch{2.7 to 50.1 sec] 9 2.8E03
2 Late Launch [50.1 to 87.6 sec] 2 6.8E06
3 Sub-Orbital [87.6 to 688.4 sec ] 3 6.7E05
4 Orbital [866.4 to 2607.1 sec ] 1 3.4E04
5 | Long Term Return [after 2980.2 se(] 1 2.0e07

RAS = Representative Accident Scenarios

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

Note: These are FSAR values. MSL INSRP estimate of the Total Probability of Release is
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Comparison of the Risk Analys®esultdor Past Nuclear Missions

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

Risk estimates for missions differ because of:

Avarying quantities of radioactive material ADatabase differences
Avarying mission configurations and ADifferent time of year for launch
trajectories

Almprovements in fidelity forsanalyticatmetheds andimodels
9/1/2012 Workshop in Basic Science, ThHlstumi
Georgia, August&7, 2012

15



