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ENTRY, DESCENT & LANDING SURFACE MISSION

LAUNCH CRUISE/APPROACH

* MSL Class/Capability LV 7.5 month cruise * MSL EDL system: guided entry and * Prime mission of one Mars year
« Period: July/Aug 2020 « Arrive Feb 2021 powered descent/Sky Crane « 20 km traverse distance capability

» 25x20km landing ellipse « Seeking signs of past life

* Access to landing sites +30° latitude, « Returnable cache of samples

<0.5 km elevation
* Prepare for human exploration of Mars
* ~950 kg rover

http://mars.jpl.nasa.gov/mars2020/
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Safety is built from the inside out and from the outside in.
Analysis must quantify this for decision makers.
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Risk Estimation Methodology @

= Detailed simulations and Monte Carlo sequence codes used
to develop the probabilistic risk analysis

= Potential accidents associated with the launch
" Probability
= Environment
= Detailed understanding of the response of power system to insults
= Explosion Overpressure
= Fragments
= Ground Impact
= Thermal Environment
= Re-entry
= Atmospheric transport and consequences
= Thermal buoyancy effects from fires
= Meteorological conditions

= Population and land usage distribution
————



Launch Safety Code Suite =~ @
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Release Locations and Amounts @&xz.

= LASEP models
numerous potential
scenarios, randomly
choosing time of
failure, explosion
characteristics, etc.

= Release location and
amounts determined
mechanistically

=  Probability
distributions for
release are
determined

& 2013 Google

Image © 2013 TerraMetrics

Potential release locations from numerous LASEP launch simulations




Summary UL

= Safety analyses are required, and enabling, for the use of
radioisotope power systems

= The response to potential accident scenarios is modeled in a
stochastic manner with a Monte Carlo simulation
= Results are summed and weighted by appropriate likelihood values
= Estimated health risk calculated

= This information is used to guide power system or spacecraft
designs, mission architecture or launch procedures

= Potentially reduce risk

= |nform decision makers




