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SLS Block 1
As Early As 2019
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SLS Block 1B Crew
As Early As 2022
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SLS Block 1B Cargo

As Early As 2022

Provides

8.4—me’rén fairings for
primary payloads

Enables

Euro'po
Clipper/Lander

Deep Space
Transport

Ice or Ocean
Worlds Missions

:Lorge-Aper’rure

Space Telescopes

SLS Block 2

As Early As 2028

Provides

130 1 lift capability

via advanced
boosters

10-meter fairings for

primary payloads’

Enables

Crewed Mars Orbit.
Missions

Crewed Mars
Surface Missions*
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e . After 2030
Leaving the Earth-Moon

- 2020s _ . System and Reaching

= Mars Orbit
Operating’in the Lunar \

Now _ Vicinity (proving ground)

Using the
International
Space Station

Phase 0 ' Phasel - A Phase.2

Continue research and Begin missionsin ' Complete Deep Space
testing on ISS to solve - cislunar space. Build Transport and
exploration challenges. Deep Space Gateway. . - conduct yearlong
Evaluate potential for Initiate assembly of Mars simulation

lunar resources. Deep Space Transport. mission.

Develop standards. ;

Phases 3 and 4

Begin sustained
crew expeditions to
Martian system and
surface of Mars.

A PHASED APPROACH TO HUMAN SPACEFLIGHT

SLS PLAYS A KEY ROLE INTO THE 2030s
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ENGINE PROGRESS
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IN-SPACE STAGE AND r\J \PTER PROGRESS
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RESS C)Wr\ﬁj EM-2/BLOC

EM> 2@ oreStage Weldlng‘

EM-2 Booster Insulation Installation Universal Stage Adapter Contract
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SI;_"S Spacecraft/Pa\

SLS@Blockm

TestiFlight
EM-1§~2018)
* ICPSAD-IVi@ilerived)
* 13xBPL :

M 4| p -
load Infegrafion & Evolution (SPIE)
ISPE Hardware Development & Payload Integration for SLS Missions

SLS@Blockz BE e

. Crew Cargo

s EM-2§~2021) s EM-74~2027)
* EUSHnew) * EUS * :
o USARRPAFFnew) * PLFEnew)
* 1xEPLE 1x@PPL

- (e.g,PowerBEPBus) - (e.g.,&.2mMabitat)
s 14xBPLA . x

- (e.qg., 0x@ U, T

2xE12U;2x27U)

B :
Notes: ISPE - Integrated Spacecraft Payload Element SPL — Secondary Payload MSA-, MPCV Stage Adapter ICPS - Integrated Cryogenic Propulsion Stage LVSA — Launch Vehicle Stage
Adapter# EUS — Exploration Upper Stage USA - Universal Stage Adapter CPL - Co- mamfested Payload PAF - Payload Attachment Fitting PLF - Payload Fairing PPL - anary Payload

www.nasa.gov/sls

ISPE Separation Plane

0347 USA Kick-off.9
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SLS PAYLOAD MISSION CAPTURE

Lunar €% —SLSBlockABEB.4mRER7.4mFairing
——SLSBlock2BRBEB.4mMER7.4mFairing
A SLSBlock@ABETrew

A SLSBlock2BRBETrew

Jupiter/Europa
@Saturn
via JGA
Saturn/Uranus D

Direct '

ent Laul‘ch Vehicles ‘

20 30 40 50 120 130 140
CharacteristicEnergy,@L3@km2/s2)
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SLS TIME TO DESTINATION

Europq Cllpper

— Desired launch date of June 2022

— SLSBlockdl BB AmER7.4mF airing — Jovian system transit fime reduced by 65% over
—— SLSBlockRBRBEB. 4mBR7.4mFairing existing launch vehicles

A SLSBlockABELrew — Reduced mission operations cost over time

C3=15 km?/s2 : C3=82 km?2/s2
/> .2 Earth Flyby ‘
¢ \ ) |

A SLSBlock2BRBETrew

JuplterIEuropa ?

. (o) | 0 Earth Flybys |
«2 Saturn . /
= V|a /
JGA Current LVs b
Saturn/Uranus 3 Earliest Launch ' .
Direct T
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—~ *Period: 6/4/22 — 6/24/22 (SLS).
] *Period: 6/18/22 - 7/8/22 (Aflas)
Current Launch Vehicles : . .
10 20 30 40 5 60 70 8 90 100 110 Cruise:

CharacteristicEnergy,@3km2/s2)

2.5 Years (SL.S)
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

S Ls www.nasa.gov/sls
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RANGE OF PAYLOAD ENCAPSULATION
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COTS: Commercial Off-the-Shelf ~ CPL: Co-manifested Payload  PPL: Primary Payload PLF: Payload Fairing

S Ls www.nasa.gov/sls




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 Plu’ro -

4 '-Europa Lander
~ « 16 mT delivery to outer plone’rs (with morgm)

L
i

il

Current LV Max -~ -SLS* (Initial) . Saturn V SLS (Evolved)

S Ls www.nasa.gov/sls

Payload Lift
Comparison

New H“izons
3 4

Europa

.
s
Lander e o 4
Deorbit, Descent, Landing
» Guided deorbit burn
« Propulsive Landing System i
* 100 m accuracy

Cruise / Jovian Tour
+ Earth Gravity Assist: Oct 2026 0,
« Jupiter Orbit Insertion: Oct 2029 Q’ e
« Earliest landing on Europa: April 2031

Jupam Arrival
)«pu
Ovbit Dﬁp SDD(

Earth
OM\

!uU\Gmty /
Assist

Launch
« SLS Block 1b
» 2024 (earliest)
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Representative Timeline : | crew Jsocia  oiockas W siockz

LaunchiDate 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

SLSEl i EM-2 Europa EM-3 EM-4 EM-5 EM-6 EM-7 EM-8 EM-9 EM-10

Opportunity W v A4 A4

0 Plan to fly ai Ieast 1 crewed SLS per year |
. Sys’rem has copoblh’ry fo fly up ’ro 3 SLS s per year

# Orion Co-manifested Payloads cost Ilmlied fo
. launch vehicle integration-activities

* More volume than Shuttle Payload Bay
*Up fo 10 mT of payload fo cis-lunar space

- & Multiple p'qyloqd combinations possible | |
*New 8.4m class (w/COTS separation systems) ) ‘
«ELV 5m class (w/COTS separation systems)

- ESPA rng class (w/COTS separation sys’rems)" | s =
* Up to 27U Cubesats (w/COTS dispenser systems) - " ﬁ
Largest exis{ing Orion Co-manifested
5m fairing Payload (8.4m USA)

SLS " www.nasa.govisls : S | . . l . Poge 14



THE ADVENTURE BEGINS NOW.

: @ www.nasa.gov

@NASA_SLS

NASASLS




