Mission Design for the Lunar Pallet
Lander '

~ Scott Craig/NASA Marshall
- Space Flight Center/EV42




* May not be required at the 500km orbit

Traded gravity model order &
degree to determine minimum
required for analysis.

20x20 was the best trade
between runtime and capturing
the lunar gravity model at this
altitude.

Lower altitudes may require
higher gravity models.

Lunar Surface
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Direct trajectory from a LEO parking orbit
100 nmi circular, 28.5 degree inclination, RAAN consistent with an insertion from CCAFS
TLI burn modeled as an impulsive burn from this orbit
Launch vehicle data not available

Reserve 25 m/s for Trajectory Correction Maneuvers (TCM) after separation
Venting excess TCM prop was required on the original Resource Prospector SLS trajectory
Need to verify it is still required for the direct trajectory

Star 48AV motor used for braking burn
Zero offload assumed

Solid motor burnout occurs at 9.6 km altitude (1747 km lunar radius)
Landing site at -510m altitude

Point mass lunar gravity model until descent

Descent uses 120 x 120 GRAIL lunar gravity model
» Probably overkill, but doesn t affect runtime or convergence significantly

Descent trajectory biased to protect for a 6km downrange and crossrange error after SRM drop off
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Site Latitude Longitude Altitude Landing

Time

A 85 deg -108.64 deg -510.34 m 2022 June 15
12:00 UTC

B 85 deg -33.516 deg -510.34 m* 2022 June 9
12:00 UTC

*Used the same altitude for both landing sites for this phase of
analysis. The altitude is consistent with the performance driving Site
A. Next phase will use landing site specific altitudes.
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