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2 - 2019 KSC Key Milestones -

¢ March 2 el s e aaeaN Daino- 1 - . .LC39A
T June 27 g ~ Mobile Launcher rolls testing to SLC 39B e
" 4 JQ‘I'y 2 = _ | .Orjon Launch Abort System Test _ SLC-46 .-
¢ October10 "~ - ICON Mission ' CCAFS
- ¥ November 4 " A Boeing Pad Abort Test White Sands

Remaining Milestones Planned in 2019

Boeing Orbital Flight Test — Target date mid December
SpaceX In-Flight Abort Test — Target date early December

Gateway Logistics Contract Award




' - 2020 KSC Key Milestones -

_Qrioh Mass Simulator on dock KSC - 1/24/20
. SpaceX Demo-2
Boei‘ng Crewed Flight Test
| Solar Orbiter — 2/5/20
SLS Boosters arrive and processing begins - 3/18/20
Orion turnover to EGS - 5/16/20
MARS 2020 -7/17/20
Sentinel 6A - 11/15/20
Landsat-9 — 12/15/20
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| Spa_ceX Demo-1

-March 2, 2019 -
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Boelng Hotflre & Parachute Tests
. - - . May 22, 2019
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* Lunar South Pole by 2024
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Moon Before Mars

On the Moon, we can take reasonable
risks while astronauts are just three
days away from home.

There we will prove technologies

and mature systems necessary to

live and work on another world before
embarking on what could be a 2-3 year
mission to Mars.

I ,/




The Artemis Program

Artemis is the twin sister of Apollo and goddess
of the Moon in Greek mythology. Now, she
personifies our path to the Moon as the name
of NASA's program to return astronauts to the
lunar surface by 2024.

When they land, Artemis astronauts will step
foot where no human has ever been before:
the Moon’s South Pole.

With the horizon goal of sending humans to
Mars, Artemis begins the next era of exploration.




Gateway is Essential for 2024 Lan

ing
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* Initial Gateway focuses on the minimum
systems required to support a 2024
human lunar landing while also

supporting Phase 2 LUNAR LANDING

SYSTEM (ASCENT,
‘ DESCENT, TRANSFER)

* Provides command center and
aggregation point for 2024
human landing

« Establishes strategic presence around

the Moon — US in the leadership role

] ORION/EUROPEAN
lSERVICE MODULE

* Creates resilience and robustness
in the lunar architecture

» Open architecture and interoperability
standards provides building blocks

. : GATEWAY

for partnerships and future expansion PHASE ONE




~ Artemis Support S

Artemls Support . Mission: First Missi |
R . - Mission: Human e A i NI-
Artemis I First humans \ Mission:First ' pressurized Landing System éfe‘mgml ssion
to orbit the Moon inthe ~ Nigh-power . mogqule delivered - delivered to .
: - 21st century Solar Electric o Gateway - = Gateway o GalwEy )
8 o b ‘Propulsion (SEP) . 2 s S lunar surface
Artemis I: First human system _
spacecraft to the Moon - .
_in the 21st century

ek YRS

‘o= Humans on the - 21st Century
o SR First crew leverages infrastructure
left behind by previous missions

Early South Pole M - s —
- First robotic landing on eventual human i

return and In-Situ Resource Utilization (ISRU) site
- First ground truth of polar crater volatiles

2020 2024



AJTEMIS 1

The first uncrewed, integrated flight test of NASA’s Orion spacecraft and Space Launch System rocket, launching from a modernized Kennedy spaceport .

® ;ﬁg ';ﬁ;' Orion lift SPLASHDOWN ENTRY INTERFACE (EI) @ ouTBOUND TRAJECTORY OUTBOUND POWERED FLYBY (OPF)
off from pad 39B at Pacific Ocean landing within view Enter Earth’s atmosphere 'CORRECTION (OTC) BURNS 62 miles from the Moon;
Kennedy Space Center of the U.S. Navy recovery ships _~~ As necessary adjust frajectory targets DRO insertion
/ for Lunar flyby to DRO SR "y,

JETTISON ROCKET

FINAL RETURN TRAJECTORY ,/ Heliocentric Disposal

BOOSTERS CORRECTION (RTC) BURN I \ 7:;’ —————— precludes re-contact
Solid rocket boosters Precision targeting for 1 o N
separate Earth entry e @ orsiT INSERTION
(3 JETTISON b el \ Enter Distant Retrograde
LAUNCH ABORT 7 x Orbit for next 6-23 days
SYSTEM (LAS) # @
The LAS is no ® W
longer needed, P Nt DISTANT
Orion could rg % RETROGRADE
safely abort \¢/ e S ORBIT (DRO)
P g e Orbit Maintenance
4 ;%:‘E:Jaﬁg g - (@) OUTBOUND TRANSIT S burns and solar
CUT OFF (MECO) b 1 Requires several attitude maneuvers panel adjustments;
ahid-seiaration L 38,000 nmi from the
P 7 surface of the Moon
ENTER EARTH @
ORBIT ‘ ‘ ‘ . :
Perform the perigee N DRO DEPARTURE

raise maneuver Leave DRO and start

ICPS deploys 13 CubeSats total
Py return to Earth

EARTH ORBIT
Systems check and N\ \" T

| j s -
SRR RS . INTERIM CRYOGENIC PROPULSION ‘ RETURN TBANSIT ) ’ RRE::I:?"P?ZV i': : ::tuBr: (RRE]

» TRANS LUNAR e STAGE (ICPS) SEPARATION Eﬁ::;";’;{;:‘::g c‘:': zf,t,',"fgr('é:ﬁ)hs coast to Earth initiated
N INJECTION (TLI) BURN The ICPS has committed Orion to TLI atmosphere; traverlytime 3-11 days
Burn lasts for approximately ;
L» 20 minutes

AJTEMIS ~— Launch -~ Earth Orbit — TransLunar — Lunar Orbit — Trans Earth — Earth Re-entry --- Payload Orbit/Disposal AJTEMIS |




Achieving 2024 — A Parallel Path to Success

Artemis will see government and commercial systems moving in parallel to complete the architecture and deliver ¢

NASA Programs SLS and Orion - Artem iS I

system

First flight test
of SLS and Orion
as an integrated

Artemis Il Artemis Il

First flight of crew
to the Moon aboard
SLS and Orion

First crew to the
lunar surface;

for 2024 surface
mission

Logistics delivered

Between now and 2024, U.S. industry delivers the launches and human landing system necessary for a faster return to the Moon
and sustainability through Gateway.

PPE

Power and
Propulsion
Element
arrives at
NRHO via

Commercially Provided Elements commercial

- rocket
CARGO

Pressurized
Module

Small area for
crew to check
out systems
prior to lunar
transfer and
decent

Transfer Descent
Transfers Descends
lander from from
Gateway to Transfer

low lunar Vehicle to
orbit lunar surface

Human Landing System

Ascent

Ascends
from lunar
surface to
Gateway

Up to three commercial rocket launches, depending on
distribution of the Transfer, Descent, and Ascent functions




High

Performance
Spaceflight . ‘='*.ig b im
Computing «4: Precision Sola
: Landing

Electric
Propulsion

Space Technology for
2024 and Beyond

\-‘: lL W
M \
N S . Surface
f | Cryofluid w o Lunar Dust Excav&tion/Constructi’on
' | Management

¥ Mitigation

\ !

Lunar Surface Innovation Initiative
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~ EGS Striving Toward Launch of Artemis | -~
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Orlon Ascent Abort 2 Fllght Test
.- o :duly 2, 2019 .-
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SLS Core Stage Pathfmder
R October 15- 16 2019 T
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2019
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lonospheric Conne qf()nt:ﬂ]rh-l

ICON
lonospheric Connection Explorer

Venture Class
Launch Services

P

Commercial Crew
Program

Solar Orbiter

2020

Sentinel 6A
Mars 2020 (Jason-CS)

Providing Advisory Services

Commercial Resupply

- -

Commercial
Resupply Services

Gateway Logistics

LANDSAT NINE

KSC » GSFC + EROS

Landsat-9



Ionospherlc Connectlon Explorer (ICON)
A . - October 10, 2019 - :




- Exploration Research and Technology Prog_ramé
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Exploration Research and
‘Technology Programs
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' Exploratlon Research and Technology 2019 Awards

FLC Interagency Partnershlp Award for Technology Transfer

KSC is the only NASA center-to win award in 2019

The Autonomous Flight Termlnatlon System (AFTS) augments or

" replaces the functions of the traditional human-in-the-loop system

Allows multiple vehicles to be launched and tracked at the same

time

AFTS transferred to 30+ commercial space companies and other
government organizations

NASA's Technology Transfer Licensing Award
' KSC won with 18 patent licenses in FY18

Patent I|cen5|ng Is one of the ways we transfer NASA technologies

Jmadustry



KSC Roadmap — September 2019

CR0L9 .2020| | 2021-| ol el

Observmg Lunar Opet‘atlons Augmentatlon Reactor Robotic spacecraft serwcmg : ..:"'j,

International : ) ) : . spx-22
oo tio o N i PR Y B a7e) N N 4 i 4 nX.

CRS 2-12
CRS 2-13

Launch !Services :
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Lunar Gateway Power/Propulsion Element
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Payload Services

M-I, VAB MOONCalions * > { —rr

Emergency Egress System

— M=ot |
* LC-39B * DCR

S Artemis Il =

Block 1B &4
Crewed m

103 CoF Projects at >S1B value 3 i%‘
- SEEL—— e S 5 CCHQ
Phase 1 Solar Plant Upgrades Restoration Competition Complex 48 Annex Upgrades LH2 Upgrades N2 System Phase 2 (2026)
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KSC’s

Economlc

Impact

2017 IMPACTS OF SPACEPORT OPERATIONS IN FLORIDA

w2 ®

23,753 $1.6B $2.2B

FLORIDA JOBS TOTAL INCOME VALUE ADDED TO
GEMERATEL: FLORIDA™S GOP

I.I NASA G'll"IL SERVANTS

a 5,488

L NASA CONTRACTOR
EMPLOYEES

1,314
.' %DMMEHGA.L LAUNCH

PROVIDER EMPLOYEES
GROWTH OF THE MULTI-USER SPACEPORT
544 NON-NASA JORBS AT KSC: 2010, 2017

e 10% )
- Y 2010 2017

KSC VISITOR COMPLEX
EMPLOYEES

10,194 + 13,559

TOTAL SPACEPORT ADDITIONAL FLORIDA
EMPLOYMENT JOB5 CREATED

3
‘o

$3.9B

TOTAL ECONOMIC
IMPACT IM FLORICA,

VISITORS
1.693M

TOTAL MSITORS TO
THE KSC VISITORS
CORMPLEX

1.4M

OUT-OF-5TATE
YISITORS

$110.1M

OUT-0F-STATE
VISITOR SPENDING

133




KENNEDY SPACE CENTER
FY 2018 BUDGET AUTHORITY ($ IN MILLIONS)

Commercial Crew Program %913
Launch Services/Science 3402
Ground Systems Development and Operations 8517
Space Station 557
Cemnter Management & Operations £320
Cther 270
Total KSC | $2,578

NASA/KSC BUDGET AUTHORITY SUMMARY
FY 2016 THROUGH FY 2018 ($ IN MILLIONS)

20 3500 51,000 51,500 52,000 £2.500 $3.000 3,500 24,000
| | | I | |

52637 Mz

52595 Hapli

BT FY2018

FY 2018 KSC BUDGET
BY ELEMENT
(& IN MILLIONS)

_ I _—— Procursment
[OTAL $2,578M $2,277M (88.3%)




ALL $10,530,146

Business $5,774 554
Large Business 3,453 087
ES TR S Small Business $2 321 467
' Fe ‘-"‘\“‘r‘e‘l“i.ﬁ..""""‘ : Small Business Innovative Research $871,056
: "‘“‘OQ. Jeenecs ,‘S?Jq "0"_ S Small Disadvantaged Business $167,990
s < ]) . Woman Owned Small Business $3,779

Educational $5,036,819

MNon Profit Institutions $-281,227

LEADING STATE-BASED NASA BUSINESS CONTRACTORS
Contractor Location Investment
Honeywell International, Inc. Minneapolis (Dist. 05)  $1,842 181
Architecture Technology Eden Praine (Dist. 03)  $1,471,056
Corporation
MTS Systems Corporation Eden Prairie (Dist. 03)  $640,425

LEADING STATE-BASED NASA EDUCATION FUNDING
School Location Investment
Regents of the University of Minneapolis (Dist. 05)  $4,933,754
Minnesota

Winona State University Winona (Dist. 01) $20,000

Mayo Clinic Rochester (Dist. 01) $83,065




. ELaNa 25A
Date: November 2, 2019
I\/I|SS|on NG-12 = Antares Il,
. Wallops Fllght Facility, VA
7 CubeSat Missions scheduled to
- be deployed

SOCRATES — University of Minnesota, Minneapolis,
Minnesota

SOCRATES will advance a Gamma Ray Incidence
Detector (GRID) sensor from TRL 5 to 7. The sensor
is being developed to make accurate positioning,
navigation and timing measurements for CubeSats.

-

ELaNa,ZS

NASA

"~ Argus-02 -

_‘:_ACAPSat

' CySat'1 e

: e D oy

HARP - “;‘*”;TJREVERB :
*HuskySat “I=~SwampSat-Il

N

chaunchlng Education Into Space”

Education { L'aunC‘H .of_. l‘\'lanosate'll_.i-tésf







