


International Space Station (ISS)

This is the furthest we have gone in 42 years




The Old: Space Shuttle (nhow retired)

Image credit: NASA/JPL-Caltech SLS



The NeW = Exploration Systems Development

&= Orion Program

s Space Launch'System (SLS) i'
* Ground System

Development
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Service Module
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Objective:

Take humans safely
beyond LEO ..

... and return them
safely back to Earth
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by providing crew escape
capabllity in the event of pad or
ascent emergencies

of survivable abort conditions
over previous abort systems by
providing active atffitude control
during aborts.




Service Module Fairing Separation Test




Parachute Drop Tests

ARMY YUMA PROVING GROUND, AZ
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HIB Drop Tests




Forward Bay Cover Separation Test
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Crew Ascent Simulations

pil |

JOHNSON SPACE CENTER, TX
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JOHNSON SPACE CENTER, TX



EFT-1 Delta IV Heavy Launch Vehicle

CAPE CANAVERAL AIR FORCE STATION, FL



vy at the launch pad
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ULA Delta IV Hea

ALAN WALTERS - AMERICASPACE

JOHNSON SPACE CENTER, TX



ESA Service Module Readied
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KENNEDY SPACE CENTER, FL



Heat ;Shield prepped and ready
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Orion stacked and moving to the launch pad




Exploration Flight Test — 1

TWO ORBITS ‘@ 20,000 MPH ENTRY @ 3,671 MILE APOGEE @ 286 DEGREE INCLINATION

LAUNCH CONFIGURATION

LAUNCH ABORT
SYSTEM (LAS)
Upper Stage Disposal

ORION CREW
MODULE (CM)
Orion

Translation Burn

LANDING &

UPPER RECOVERY.

STAGE

DELTA IV
HEAVY
ROCKET

Orion/Upper Stage
Separation

Launch Vehicle/
Upper Stage Separation

LAUNCH

SLC-378

Launch Abort System
(LAS) Jettison

Upper Stage
Engine Burns




BECO




Booster Separation




Upper Stage MES1 — Panel/LAS
Jettison
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Upper Stage Re-Ignition




Crew Module beginning Re-entry




Recovery Testing Complete
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What’s Next? Orion Mission Timeline

2014 2018 2018 2021
EFT-1 EM-1 AAZ EM-2



EM-1: Distant Retrograde Orbit 2018

Return Lunar DRO
Gravity Assist Arrival

N \ 4 Burn
CM/SM .
Inbound: ~9 days ‘y 7

Distant

Entry & ' ,%Refroggrgﬁ
Landin . A “ -

Separation
El-20 min

\ Trajectory ' 70,000 KM 5
LAUNCH , : , g 70,
= - U . Correction " (Not strictly

Maneuvers
Orion

100x975 nmi /

e

Outbound: ~10 days oOutbound Lunar @
Gravity Assist

circular)

Trans Lunar
Injection
ICPS

% DRO
Departure

Burn

%

TN

Objectives: DRM - Uncrewed MPCV

« Demonstrate spacecraft systems * Lunar capable heat shield
performance prior to crewed flight * 4 tank SM with full prop load

+ Demonstrate high speed entry (~11 «  EM-2 systems not included: ECLSS,
km/s) and TPS performance prior to Crew Systems, LAS Abort Motors
crewed flight Inert

Interim Cryogenic
Propulsion Stage (ICPS)
used to provide TLI burn
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2023

Deimos scout

Stepping Stones

A series of exploration missions
' building incrementally towards the
long term goal of exploring Mars.

* Each mission will address science
objectives relating to the formation of
* the solar system and the origins of life.

~/ N2
2031 - 2035

Red Rocks: explore
L Mars from Deimos_’ ,

-y TOADEC pla Is
2024, 2025, 2029

[ 2017 . Plymouth Rock: Humans
| o | g
.. ‘ Asteroid scout | explore asteroids like 1999 |
%_ ' . A010 and 2000 SG344
~ : % .-_l ; s »

e 2018- 2023
| L2 Farside: Explore the Moon’s far
. side from Earth-Moon L2 point |

— 2017 l
\ SLS test flight

~

2013 —-2020
&NV AV ENTEV

Human Systems extended ‘
. duration testson ISS




EM-2: Crewed High Lunar Orbit 2021

CM/SM Inbound: 3-6
Separation days

El-20 min @

Entry & |
Landin \ Trajectory
Perigee Correction
Raise queuvers
Maneuver Orion
ICPS —
@ 100x975 nmi \

Trans Lunar / ll.
Injection @

ICPS
Outbound: 3-6
days
Outbound Lunar
Gravity Assist
Objectives: DRM - Crewed MPCV
+ Demonstrate crewed flight beyond ¢ Lunar capable heat shield
LEO * 4 tank SM with full prop load

 Upto 4 crew

BIN®)
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Burn

Lunar
Parking
Orbit
54x2160-

f‘% 5,400 nrmi
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Lunar Orbit
Insertion
Orion

Interim Cryogenic Propulsion
Stage (ICPS) used to provide TLI
burn
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