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MISSION: 6 TO 12 MONTHS
~ RETURN TO EARTH: HOURS

Mastering fundamentals
aboard the International
Space Station

u.S. companies .
provide access to
low-Earth orbit -

www.nasa.gov/sls

je Journey. to-M

'PROVING GROUND

MISSION: 1°T0 12 MONTHS ~
"RETURN TO EARTH: DAYS

Expanding capabilities by
visiting an asteroid redirected.
* 1o alunar distant retrograde orbit

The next step: traveling beyond low-Earth \
* orbit with the Space Launch System g
rocket and Orion spacecraft

~MARS READY
MISSION: 2 TO 3 YEARS
RETURN TO EARTH: MONTHS

g \

. \;J« )
: g A\ |

e -

Developing planetary independence
by exploring Mars, its moons and
“ other deep space destinations

.
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Launch Abort System \

Crew Module
Service Module \
Encapsulated Service Module Panels \
Spacecraft Adapter\ ' *“

MPCV/Stage Adapter (MSA) —____ : &
Interim Cryogenic

Propulsion Stage ‘\
v |

Orion
Multi-Purpose
Crew Vehicle
(MPCV)

Solid Rocket

Boosters (2) (ICPS)

Launch Vehicle/Stage Adapter

Core Stage and Avionics

RS-25 K
Engines (4) A%
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S-25 Engine, Stage T'esting
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http://www.nasa.gov/sites/default/files/fwdskirttest2.jpg
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SLS Design
Chosen

Booster
Development
Test

Concept
Studies

Concept & Technology
Development

Vv

SRR/SDR

Formulation

1“‘““)
2
Manufacturing *
Engines *| Tooling Installation
Delivered to
Inventory
/ﬂ\\\ Production of
|/ First New
b " /Flight

" Hardware

Wind Tunnel Prg

Production :
Begins ‘E‘

STA =
duction g
Begins [

Preliminary Design &
Technology Completion

MCR: Mission Concept Review

CDR: Critical Design Review

SRR: System Requirements Review

SIR: System Integration Review

SDR: System Definition Review

FRR: Flight Readiness Review

PDR: Preliminary Design Review

PLAR: Post-Launch Asses. Review

www.nasa.gov/sls

oL S Milestones-SchedUle*

korc NV ¢

Main ~.~.;,,‘.) 3
Engine _ j
Test-Firing "‘“f‘_;a )

1
ICPS *

‘ Orion ®EF
Flight

— . Test "s

Final Design & Fabrication

Booster
Qualification
Tests

Core Stage
Assembly

Core||Stage
TestiFiring

Core Stage
Structure
Testing

|

Booster
Assembly at
KSC

=5

2017-18

EM-1FRR /

Launch Availability

Vehicle Stacking
at KSC

Internal
Launch
Readiness |

System Assembly, Integration & Test, Launch & Checkout
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Orion

Interim Cryogenic
Propulsion Stage

Five-Segment Solid
Rocket Boosters

Block |
70 metric io_ns

Www.nasa.gov/sls

e volutionary-Evolution=-

Core Stage

4 RS-25 Engines

5, 8.4 or 10 Meter
Payload Fairings

Upper Stage

Liquid or Solid
Advanced Boosters

Block Il
130 metric tons
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£V/0lving Capability ==

Commonality of Cargo
Payload Interfaces : e Fairing
) ] Launch e lechanical : 33 ft (10m)
Orion, Multi-Purpose Abort B e
Crew Vehicle System e tare
(MPCV- LMCO) I
. Launch

Interim Cryogenic

Propulsion Stage (ICPS)

(EELV 5m DCSS -
Boeing/ULA)

Vehicle/Stage Upper Stage &

Adapter (LVSA)  Core Stage Commonality
(TBE) :

Upper

Stage
* Same diameter (27.5 ft.) and basic design

* Manufacturing facilities, tooling, materials,
& processes/practices
Workforce

i

Core Stage/Avionics

(Boeing) « Supply chain/industry base
: « Transportation logistics Advanced
5-Segment Solid » Ground systems/launch infrastructure Solid or
Rocket Booster * Propellants Liquid
(SRB) (ATK) _ (i.e., RP
Commonality of Core Stage Engines)
Boosters
Core Stage B
Engines (RS-25) &= =# Commonality of Engines
(Aerojet Rocketdyne) samuciV)
Block 1 Evolutionary Path to Future Capabilities Block 2 Capability
Initial Capability, 2017-21 « Minimizes unique configurations 130 metric ton |

70 metric ton Payload - » Allows incremental development Payload
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I=1-Mission OVEerview:s...
crewed Distant Retrograde Orbit

P i 9) Return Lunar Gravity
Total Mission Duration: 25-26 days Assist Maneuver

| Inbound: 12 days

6) DRO Arrival Maneuver

11) CM/SM Sep
ElI-20 min

DRO: 6 days -

7) Distant
Ry Retrograde Orbit %/
12) TN ; 4) & 10) Trajectory 37,797 nmi iy NN
ENTRY & $ ! R o Correction Maneuvers (TCMs) (70,000 km) I
R s L R, Orion

LANDING 2) Perigee Raise

Maneuver (PRM)

ICPS - 100x975 nmi

(185x1806 km)
3) TRANS-LUNAR -
INJECTION (TLI)
IcPS : -

“’“ Outbound: 7 days &«
5) Outbound 8) DRO Departure Maneuver -
; ) Lunar Gravity
€ SLS Configuration Assist Maneuver
N - 5-seg SRBs and 4 RS-25 engines
: * Interim Cryogenic Propulsion Stage: € Objectives: -
o :22x97_5vnm| (40.7x1806 ks - Demonstrate spacecraft systems performance prior to crewed flight
insertion orbit e : _ * Demonstrate high speed entry (~11 km/s) and TPS performance prior
* 28.5-35deg inclination - to crewed flight
=L H parking orbit - - o S - Landing off the coast of California
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