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~ * Provide potential SLS users with insight on application of SLS
~ payload accommodations against key reqwrements

— Mass to destination

—Volume to destlnatlon

—Time to destination

—Cost to destination

~ * Obtain SLS user feedback on specific spacecraft/payload
~ service and accommodation needs from SLS
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SLS Block Configurations

SLS Block 1 SLS Block 1B SLS Block 2
>26t to TLI 34 - 40t to TLI >45t to TLI
(No Earlier than 2019) (No Earlier than 2022) (No Earlier than 2028)

w

Orion | 5m PPL

PLF SPL
L -
OSA B4 SPL .

Evolved Booster

=4 =4

= A : —aa_ _aa_]
5m Cargo Crew 8.4m Cargo : Crew 10m Cargo

L]0 i i g

Orion Stage Adapter— OSA ICPS - Interim Cryogenic Propulsion Stage Payload Fairing - PLF EUS — Exploration Upper Stage USA - Universal Stage Adapter
PPL - Primary Payload CPL - Co-manifested Payload SPL - Secondary Payload

www.nasa.gov/sls



Test stand constcljction at Marshall ' Stage adapter welding at Marshall - Upper stage production at ULA
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SLS Payload Mission Capture

mmm SLS Block 1B : 8.4m x 19.1m Fairing
——SLS Block 2 : 8.4m x 19.1m Fairing
~—SLS Block 1 : 5m Fairing

A SLSBlock 1: Crew

A SLSBlock 1B : Crew

A SLSBlock 2 : Crew
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Saturn/Uranus/Neptune
: : Direct

| | o
Existing Expepdable Launch Vehicles* '

10 20 30 40 50 60 70 80

*Based on publically available data Characteristic Energy, C3 (km?/s?)
06-APR-2018
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RANge of SLS SpACECTARIPAYIGATTyPE:

SLS Block 1

- Test Flight | . .. Crew Cargo

. EM-1(~2019) : « EM-2(~2023) gluws-a (~2027)
* ICPS (D-IV derived) . | * EUS (new) . -
e 13x SPL ; . * USA & PAF (new) PLF (new)
i . . 1xCPL *1x PPL :
| ; - (e.g., Power SEP Bus) - (e.g., 7.2m Habitat)
e 14x SPL . . ;
. - (e.g., 10x 6U;

2x 12U; 2x 27U)
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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 UpperStage USA - Universal Stage Adapter CPL - Co- mamfested Payload PLA - Payload Adapter PLF - Payload Fairing PPL - anary Payload

s Ls i www.nasa.gov/sls
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, hofterTransit Times to Destination

uropa Cllpper
" _ Desired launch date of June 2022

. —Jovian system transit time reduced by 65%

. over existing launch vehicles
— Reduced mission. operations cost over tlme

C3=82 km?2/s?

Earliest Launch Cruise: -Jupiter Orbit Insertion Jovian System Operations
*Period: 6/4/22 = 6/24/22 (SLS) 25Years (SLS) 12/24/24 or 5/1/25 (SLS) - Prime Europa Flyby
*Period: 6/18/22 - 7/8/22 (Atlas) 7.4 Years (Atlas) - 11/26/29 (Atlas) Campaign: 36 months

s Ls 4 www.nasa..gov/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

4 New Horizons _
 SLS would have doubled delivered payload mass
to Pluto :

4 '-Europa Lander
* +16 mT delivery to outer planets (with margln)

Payload Lift l [
Comparison ] ll
5 4_9 o
Current LV Max - --SLS*(Initial) . Saturn V SLS (Evolved)
S LS ' Www.nasa.gov/sls

New Hsizons

Europa

?

Cruise | Jovian Tour
= Earth Gravity Assi

« Jupster Orbit Insert

+ Earliesi landing on

Nmur
Owbit
!.II

Easth Grarvity .~ " S
f Hasisl 7 ;
| |
LI
1M Launch
:I + BLS Block 1b
I ¥

= 2024 (earliest)
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tion

SLS VVolume to Destina

..Q.P_Up',tc') 6 times g_reat'er'_volume available :I | m
' l

4 Multiple payload' com'b.'inatio_n_s
.+ Dual manifesting within fairing
- Payload Constellations

*More powerful injection stages - | ﬁ
® Telescopes . % SN
o Largest existing * -
*Larger payloads translate into simpler orbltal  5mfairing

- operations (fewer deployments)

. 6000‘

8.4m fairing with large
aperture telescope
24 m 6.6 m 8m 11 m 1? » m
Hr‘-a James Webb {ronofithi ) e_nwtm,l gmented) (segme |—"
{monalithic)  (segmented) ! !
- 2

Architectures Enablad by SLS

SLS & www.nasa..gov/sls - ' ; | £ B | Page 9



B1 B1B B2 : .
J ; C-Crew N/ Block 1 N Block18 " Block 2

SLS - EM-2 SM-1 EM-3 EM-4 EM-5 EM-6 EM-7 EM-8 EM-9 EM-10

Opportunity W Euyma W v v

0 Plan to fly at Ieast 1 crewed SLS per year |
. System has capablllty to fly up to 3 SLS s per year

€ Orion Co manifested Payloads cost Ilmlted to

. launch vehicle integration-activities
* More volume than Shuttle Payload Bay
-+ Up to 10 mT of payload to cis-lunar space

- ® Multiple payload combinations possible
*New 8.4m class (W/COTS separation systems)
«ELV 5m class (w/COTS separation systems)

+ ESPA ring class (w/COTS separation systems)
* Up to 27U Cubesats (w/COTS dispenser systems) -

Largest existing Orion Co-manifested
5m fairing Payload (8.4m USA)

SLS 4 www.nasa..gov/sls - ' : | £ B | Page 10



Range of Payload Encapsulation

Reference

2

Conceptual

©

e

o]

Payload
Accommodation

5.4m

UsAz

UsA4

B.4m Short

8.4m Long

10

Typel om COTS

8.4m CPL

8.4m PLF

8.4m PLF

&.4m PLF

10m PLF

Length

558 ft

328ft

4721t

62.7 ft

80 fi

o0 ft

Diameter

178 ft

276 ft

2761t

276 ft

27.6 fi

328 ft

150 ft

24.6 ft

24 6 ft

24.6 ft

24.6 fi

2091

10,100 fta

11,260 fi3

18,970 ft2

31,950 fi3

46,610 ft2

www.nasa.gov/sls

2021

2022

2022

2022

2028

0034 VB Symposium.11



SLS Block 1B"'Crew Configuration Payload Envelopes

L]

www.nasa.gov/sls

8.4m USA Concept

715.06
24.59

Max Payload
Available Volume
10,100 fts
286 m?

USA Separation Plane Spacecraft

Available Payload Dynamic
Envelope

Fairing Envelope (w/acoustic
attenuation)

Minimum Payload Adapter
Envelope

Interface Plane
5.27

TE0 Minimum Height

Payload
Encapsulation Plane

September 2016

All dimensions in "y

Height of the spacecraft separation/interface
plane depends on spacecraft/PAF attach
diameter and PAF cone angle

Spacecraft appendages projecting below
spacecratft interface plane may be permitted;
coordinate with SLS/SFPIE

-0034 VB Symposium.12



SLS Block 1 Crew Configuration Payload Envelopes

SLS Block 1

Crew Configuration |

Orion Stage Adapter ____

Interim Cryogenic /
Propulsion Stage
(ICPS)

il

—
i

a0

|

www.nasa.gov/sls

—

Orion Stage Adapter (OSA)

Avionics Box

Cabling

Forward Ring

Diaphragm
Secondary Payload

Isogrid Barrel

Panels
Access Cover

(2 places)

46U Cubesat
Payload

6U Cubesat
Dispenser

0034 VB Symposium.13



SLS Block 1B Cargo Configuration Payload Envelopes

: 8.4m PLF, Short Concept " e

i - 24,32

Max Payload
Available Volume

4

2 : ' .

- Spacecraft
. ey —— Interface Plane
% Minimum Height
= Payload .
Encapsulation Plane : b

September 2016

- . reel
Al dimensons i~

Avaiabke Payload Dynamic

Bnvelope Height of the spacecraff separation/mtaface

phne depends an spacearaltPAF affach

2 ; I:I Faiing E"webpe (wiacousli; diameter and PAF cone angie
aftenuafion)

Spacecralt appendages prgeciing bdow
spacearall nferface phne may be permited;
coordinate wih SLS/SPIE

Mnimum Payload Adapler
FEnvebpe

www.nasa.gov/sls -0034 VB Symposium.14
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SLS Payload
Attach Fitting
(PAF) provides
~Secondary:-
Payload
ommodations.

. Block 1B vehicle oflers up to seven 12U to 27U paonad Iocatlons (or thelr volume
equivalent) on the PAF outer face -

. Payloads will be “off” from r'oll-out.th.rough Orion separation and payload deployment

. Payload Deployment System Sequencer payload deployment will begin with pre- loaded
sequence followmg Orion separation and Upper Stage disposal burn ri,

. Payload reqm_rements captured ina I_nterface Deflnltlon and Requirements Document

SLS s www.nasa.gov/sls 4 5. ’ . d 5y ) L=
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SLS Payload Adapter

@ﬁ@@pﬁ@@

SLS Payload Adapter

1575 mm diameter

Payload Separation System (PSS) \ (to Spacecraft/Payload)

4437 mm diameter

Payload Interface Adapter (PIA) (to Spacecraft/Payload or PIA)

o— 8400 mmdiameter
(to Exploration Upper Stage)

Payload Attachment Fitting (PAF)

Payload Adapter Attributes

174.7 in (4437mm) | L <88,185 Ib (40.0t) 74.9in (1903 mm)

(1) As constrained by Block 1B Payload c.c. envelopes
(2) Current Payload Adapter concept mass estimates range from 1,764 Ib (0.8 t) to 3,307 Ib (1.51)

www.nasa.gov/sls ) .
8736_Natienal_Space_Symposium_16



SLS Payload Adapters

onceptual

SLS Payload Adapter Combinations

USAPLF

A PIA/PSS

Payfoad
Adapter
v

Adapter ' el b ; ; PAF/PSS
J = & ‘b

Independent CPL Habitat PPL

S Ls ' Www.nasa.gov/sls
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SLS PayloadiResources

Orion Spacecraft Adapter 3‘
{Crew E:rnﬁgumtiun ﬂnlI:ﬂ 'l 'ﬂl ﬁ *"' " *F q al F

.-"\.I'H.

al

Dnun.-'r-_Ll';-
G5DO/EUSASPE

EUS/ISPE

G500/15PE (non-standard)
Structural Attach
Separation Plane

Universal Stage Adapter

AE = Ancillary Eguiprment

ECS - Erwvironmental Ctrl Sys
EUS - Exploration Upper Stage
FTS - Flight Termination Sys
ISPE - Integ 5/C & P/LElement
PAF - Payload Attach Fitting
FL - Payload

PlA - Payload Interface Adapter
P55 - Payload Separation System
5PL - Secondary Payload

UsA - Universal Stage Adapter

Encapsulated Payload
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PiLSep Dreakwires
P/L Switch Cmd

PAL Dige Crrd

Wleo Data

FAF L L
FamaPac o™ Mt ECE Purge

.
i
¥
=

1

Exploration Upper Stage

L

2B VDL Power
120 WOIC Pawer
FA L) Sevial UF
Ethernet Serial LF
J5 VDG Diored e
Sensor Measurements

Umibilical Flgie

L

El

4

www.nasa.gov/sls ) .
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SLS PayloadiGround ©perations

Solid Rocket Boosters
wm Rotation Processing S Exploration Uppa' Stage

& Surge Facility — | |
<, (RPSF) Pegasus o e B
, Receiving & Inspection Pegasus -

Booster Fabricatio - e —— ——
Facility (BFF) ) = . B

. !

SLS Production 57 / " Processing Facility A
Activities L S } , a 1—‘ Hazardous Processing

4 Spacecraft
Payload
, TBD Fairings

'.“! 257 Spacecraft Processi
Vehicle Assembly LB - - F:cility "
Building .- Hgf,-, r Spacecraft
Launch Vehicle - R -

_ : 11 Processing Tesiing
Integration/ Testing ] Spacecraft Encapsulation
Spacecraft Mate
Integrated Closeout

Operations

LC-39B
Integrated Testng
Launch "

www.nasa.gov/sls ) .
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