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25 NASA Missions SUN

& Pioneer 11 (SNAP-19 RTG)
® Voyager 1 (MHW-RTG)

Galileo (GPHS-RTG) &
& Voyager 2 (MHW-RTG)

Cassini (GPHS-RTG) & VENUS SATURN
& Cassini (GPHS-RTG)

£ Ulysses & Voyager 1 (MHW-RTG)

(GPHS-RTG) & Cassini (GPHS-RTG)

Nimbus-Ill (SNAP-19B RTG) &~ TITAN ¢ *Dragonfly (MMRTG)

Voyager 1 (MHW-RTG) g *Planned for 2027
Galileo (GPHS-RTG) &
/ & Voyager-2 (MHW-RTG)
RADIOISOTOPE URANUS

POWER.SYSTEMS

ESAP/Apollo 11 (RHU) &
ALSEP/Apollo 12 (SNAP-27 RTG) &,
ALSEP/Apollo 14-17 (SNAP-27 RTG) &,

MOON

& Voyager-2 (MHW-RTG)

NEPTUNE

Viking-1 (SNAP-19 RTG) ,&.

Viking-1l (SNAP-19 RTG) 2.
Sojourner/Pathfinder (RHU) Q
Spirit/MER (RHU) Q.
Opportunity/MER (RHU) Q_
Curiosity/ MSL (MMRTG) 9.
Perseverance/Mars 2020 (MMRTG) 9.

KUIPER BELT | AND BEYOND

@ Voyager-2 (MHW-RTG)

Pioneer 10 (SNAP-19 RTG) &
Pioneer 11 (SNAP-19 RTG) &
Ulysses (GPHS-RTG) &
Galileo (GPHS-RTG) &
Cassini (GPHS-RTG) &

Voyager 1 (MHW-RTG) &
Voyager 2 (MHW-RTG) &
New Horizons (GPHS-RTG) &

# New Horizons (GPHS-RTG)

Pioneer 10 (SNAP-19 RTG) PLUTO SYSTEM
" Pioneer 11 (SNAP-19 RTG)
~ Voyager-1 (MHW-RTG)

Voyager 2 (MHW-RTG) Types of Missions

New Horizons (GPHS-RTG) ,‘ —Flyby .@ Orbiter I*\ Land Q~ Rove




Non-NASA Missions
5 Navy
2 Air Force

Types of Missions

S\ Communications

£ (® Transit 4A (SNAP-3B, 7) 1961

& (» Transit 4B (SNAP-3B,8) 1961

£ () Transit 5SBN-1 (SNAP-9A) 1963

& (» Transit-5BN-2 (SNAP-9A) 1963

€ ® Triad-01-1X (Transit-RTG) 1972

& A\ LES 8 (MHW-RTG) 1976

£ 2\ LES 9 (MHW-RTG) 1976



Testament to the
Reliability of RPS Systems

* U.S. Air Force Mission





















Technology Investments
Enable New Radioisotope Generators

MMRTG Next Gen RTG DRPS
_—
Multi-Mission - Deep Space Mulit-Mission
Radioisotope Power Radioisotope Power Dynamic Radioisotope

System System Power System
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Power Progression: Deep Space Exploration

*Reestablishment of the GPHS RTG production line
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Next Gen RTG Project Status

» Phase 1 design efforts by Lockheed Martin and Aerojet
Rocketdyne ended with both contractors choosing
SiGe conversion technology instead of advanced
thermoelectrics

 Integration of the new technology is a high-risk onramp

« Additionally, Contractors input indicated an additional cost
threat

« Both confractors proposed a Mod 2 technology upgrade
post 2028

« 2028 Next Gen RTG performance only slightly better
than GPHS-RTG performance
« ~10 % gain in power, for approximately 2x the funding*

*Based on DOE/NASA cost estimates



