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OBJECTIVE

•Challenge
–Development of 8.4m diameter Space Launch System 

(SLS) requires new family of 8.4m Payload Adapters (PLA)
–SLS PLAs need to accommodate unique requirements 

(relative to existing launch vehicles) including payload 
types, sizes, mass, and trajectories

•Solution
– Iterative PLA design approach to optimize performance, 

reduce mass, increase potential model reusability

•Approach
–Apply a Model Based System Engineering (MBSE) 

approach to managing data flow through PLA design-
analyze-build process
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AGENDA

•Part 1
–Understand the unique payload accommodation 

requirements of SLS PLA
–Establishes trade study constraints

•Part 2
–Discuss results of NASA Engineering and Safety 

Center (NESC) - sponsored PLA MBSE pathfinder
–Conclusions
–Future Work
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SLS BLOCK CONFIGURATIONS
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SLS PAYLOAD MISSION CAPTURE
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Existing Expendable Launch Vehicles*
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Characteristic Energy, C3 (km2/s2)

SLS Block 1B : 8.4 m x 19.1 m Fairing

SLS Block 2 : 8.4 m x 27.4 m Fairing

SLS Block 1 : 5m Fairing

SLS Block 1 : Crew

SLS Block 1B : Crew

SLS Block 2 : Crew

Mars

Jupiter/Europa

Saturn via JGA

Saturn/Uranus/Neptune
Direct        

07-SEP-2018 Rev. 6
*Based on publically available data
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SLS TIME TO DESTINATION

•Shorter Transit Times to Destination

•Europa Clipper 
–Desired launch date of June 2022
–Jovian system transit time reduced by 

65% over existing launch vehicles
–Reduced mission operations cost over time

Earliest Launch

*Period: 6/4/22 – 6/24/22 (SLS)
*Period: 6/18/22 – 7/8/22 (Atlas)

Cruise:

2.5 Years (SLS)
7.4 Years (Atlas)

Jupiter Orbit Insertion

12/24/24 or 5/1/25  (SLS)
11/26/29 (Atlas)

Jovian System Operations

Prime Europa Flyby 
Campaign: 36 months

C3=15 km2/s2 C3=82 km2/s2

2 Earth Flybys

0 Earth Flybys

Current LVs SLS
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SLS MASS TO DESTINATION

• Up to 5 times greater mass to orbit 
capability than current launch systems

– Increases payload mass margins 
– Offers range of injection propulsion options

• New Horizons
– SLS would have doubled delivered payload 

mass to Pluto

• Europa Lander
– 16 mT delivery to outer planets (with margin)

New Horizons

Europa 
Lander

SLS (Initial) Saturn V SLS (Evolved)Current LV Max

Payload Lift 
Comparison
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Launch
• SLS Block 1B
• 2024 (earliest)
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SLS VOLUME TO DESTINATION
•Up to 6 times greater volume available

•Multiple payload combinations
–Dual manifesting within fairing
–Payload constellations
–More powerful injection stages

• Telescopes
–Larger payloads translate into simpler orbital 

operations (fewer deployments)

0587

Largest existing 
5m fairing

SLS

8m fairing with large 
aperture telescope
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