If MSL had an eMMRTG

Avallable energy after energy consumed by engineering subsystems
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eMMRTG would provide ~42% more
energy for science over MMRTG at the
beginning of surface operations for MSL
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Projected e MMRTG Power Boost

An enhanced MMRTG
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What 1s being enhanced?
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Low Risk Enhancements

Comparison of MMRTG and eMMRTG BOL Power versus Fin Operating temperature
rises from 520C to 600C
Root Temperature (28V, 250Wth per GPHS)
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Example, Mars Hot Case Example, Deep Space
JPL Led Technology Maturation (TechMat) DOE Led Flight Development
eMMRTG Sys Eng Surrogate Mission Team >
Parameter enhancement eMMRTG System Risk Reduction > Abbroach
BOL Power (W) ~15% ~145%F  SoeonMewmon T ora 02s e
*  Retire risk before flight development
Power at EODL (W) ~70% ~99 el Module | Testing ) | i e
Decision Gate 1 * Ssumes funds for € o
Degradation Rate*** . ~ 1/2 2.9% ( Sooor Gate 2 ) Jar g?rF]ﬁ(gm POR hands atbeqinning
. GO S +  Assumes approximately 30 calendar
NO. Of GPHS BPICkS 8 8 A 8 [ Decision Gatﬁ ggzlg;m:gin per year in flight
No. of Couples 768 768 768 Based on Acceptable Risk Level st
Hot Junction Temp ~520 °C ~600 °C ~575 °C Qual Unit
EF1
Cold Junction Temp ~225 °C ~225 °C ~200 °C —
Fin Root Temp ~191 °C ~191 °C ~162 °C A
Mission Usage Multi-Mission Multi-Mission e
Development Risk None Low — Moderate
Program Addressed MSL and Mars 2020  Decadal Survey Missions

BOL — Beginning Of Life, fueling
EODL — End Of Design Life, 17 yrs from BOL

*28V, Thermal Inventory = 250 Wth; 270K Thermal sink
**28V, Thermal Inventory = 250Wth; 4K Thermal Sink

**%* Steady-state thermal sink

Five Take Away Points

2B NI GUR R

Quiescent power

. Increased EODL power, > 50% more than MMRTG
. Graceful degradation

Would operate 1n vacuum and planetary atmospheres
. Enhanced RPS Power 1n a thight-proven package; rugged

Notional Schedule

ATP — Authority To Proceed
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