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“An area of land or water that is used or intended to be used for
the launch and recovery of space access vehicles, and includes its buildings

and facilities, if any”
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a multi-sector space transportation complex. It hosts and
supports the world’s most advanced launch and re-entry systems which enable
space exploration, security, and commerce to expand the frontiers beyond our
atmosphere.

Hgulae The Cape Canaveral Spaceport Master Plan, NASA tag CSIS
lananaguiu

“A ground-based launch facility that has been used for at least
one successful orbital launch. Therefore, all launches from air- or mobile sea-
based platforms—including those using all variants of the air-launched Pegasus
vehicle, those from the mobile sea-platform provided by Sea Launch, and those
from Russian submarines in the Barents Sea—are excluded. Ground-based
platforms account for approximately 9.9 percent of all orbital space launches
to date”

Huulng Aerospace Security Project at CSIS, Center for Strategic and
International Studies
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At & Shuttle Landing Facility
(731: https://www.spaceflorida.gov/facilities/Lf/)
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AMmdi b Launch Pad of Kennedy Space Center
(Mw: hittps//www.nasa.gov/)

Tnevhaly asmirdsazgniadeuiilugigiuldesanasiauuuuauluviedly Gen1sdudes
annlunuvueu azdesiiszuulanteda #ie Service Structure ﬁﬁﬂisﬁmﬁquﬂums
BnITIARIIY 1 §1uUdesITIA dmSunmsdiBsnsnuuuiily avlddeddsruulansodn
Tuniseniivaneniausagfeandeudios1adn o (Mobile Service Structure) wazidunis
(Crawlerway) TindeuiilUazdossiudeou ioldliisndussninendues
o) Rocket Assemble Building and Crawlerway
91A15UsENBUITIA 158 Rocket Assembly Building Hutdudiuusenau

% | P

Né o819l 199N IsIUNERATINlnsuINaz il USENEUATINAULAS LA D 9921 N1 E

o

=

Pled (Launch Site) waazuwenuldazUsznauneInIsusznavuasinnielules d9maaann
ﬂizﬂ@ULa%ﬁ]ﬁ%Qﬂﬂuuﬁiﬂﬂgﬂ Launch Pad a78 Mobile Service Structure (MSS) LARDUT

TUmudunansesisdaunaseuld (Crawlerway) 198 s¥8e91958111901A15U58N0U



Gen

a J < 9/5 1 a d”’ (YY)
afisuuazgiulaesasin iululanunsses o-¢ Alaluns usdiudnvusuay
PU1AY999590 NUlunsasllona Lansiieg1991A15UT2NDUITIAYBY UTEN SpaceX

ANUAINAUANEB UL

P SpaceX Rocket Assembly Building and Crawlerway

(‘17‘1I1J’1: https.//www.spacex.com/rideshare/)
&) Rocket and Propulsion Test Facility
159A@8 Uz UUTUAULTIA Propulsion System %38 Rocket and
Propulsion Test Facility 1Judiudszneufidrfudmsunisnageussuudusuresasin
Fedrutl annsniinimeaeululssundnasieliias vieanuilasiislnaguoy

a

lngagRolszuuAumAiusEaEn e uanuluaae Wi Water Tower Wudy



e&

AW & Propulsion Testing Facility

(fian: https://www.nasa.gov/)
&) Rocket’s Payload Facility
199Usznaundluantd1iuiaa51n (Rocket Fairing) %50 Payload
Processing Facility Liududdgydnuszmsvilsdmiunmsianuiisnussgaduiame
iievihmsdaluoania Tnensanazidudiugarineiazgnddluliianslaasveanaiiion
Fdundlnan arntuseimsda Faiing senuieusnsieonainiuitelianiiouls
Tnaslurdlaasaely il dmsunisdsmnndionlulanasing q Wy areduns figesn
dugaTeiasdszuuiusulsenovegéne iledselifeiuussenimalarsresnasiuns

wendsdanaiieudigialaasvemidunsdely



e&

AT o Payload Assembly Facility
(Mw": https://sci.esa.int/web/solar-orbiter/rocket-faring)
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AN @o Hangar Facility

(ﬁﬂﬂ: https://theavtimes.com/lwoee/oc/e«/spaceship-co-opens-new-facility-in-
mojave/)
/) Fuel Handling Facility
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AN ee Propellant Fuel Handling Facility
(31: https://www.nasa.gov/hydrogen-and-fuel-cells)
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&) Space Gateway Centre or Terminal
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NNSANwTaYakWIliunIYgsAadndn gy Satellite Launching
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Small-satellite Launch Demand
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Global Launch Capacity Forecast, Rideshare vs. Dedicated Services

1,500

1,200

900

600

NUMBER OF SATELLITES

300

Dedicated Service|

Rideshare

2020 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 (2030
18 81 203 | 345 | 449 | 471 | 455 | 520 | 546 | 573 602 | B32 | g&3
325 | 341 | 358 | 376 | 395 | 415 | 436 | 457 | 480 | 504 | 629 556 | 584 | 613

AN ee Rideshare vs. Dedicated Services Forecast [e0]

NAMNNTANTONANETAT19AY 28NUI AUAU 3.6 o&om U
W.A. b&an (5288118180 oo YU19n1) riAIUABINITAIA1UNTBLTUGILATTE WY
1398 9 LINAILAUTZNIA moo AN AUDN @,boo AT FIBATIAIUABINITASLUY

Dedicated Services H91UAULANNINTULTOY 9 JUNINNITILUU Rideshare Services

lunign wansngsnanfisuasiivlauntuluauiag




bl

Total Launches (Planned + Replacement), Million USD
30,000

25,000

20,000

15,000
10,000
5,000 I I I
o mm == . N

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

REVENUES (IN MILLION USD)

Mon-profit Consortium i Civil Government Military [l Commercial Mon-profit Organisation [l University

mwﬁ?‘i oc Global Launch Services Revenues [e0]

A o= hanItoyan1sUseius1alanaziniuangsia Launching services luaunan
Falul w.a. oo 92911951810 U52UU 00,000 aruABAAISANSTY/U N30UTTUIN

2 QIJ a 1 Y 1 = go’ v =
mo0,000 AMUUM/AUNINaN tnguseiiuanlganglunisasnnisum i niineen ey
AILAAILUATTIN @

A15197 o Price per Kg Assumptions

Price per Kg Assumptions

Satellite Mass (Kg) Price per Kg (USD)
<15 28,000
15.01-75 40,000
75.01-150 45,000
150.01-500 50,000

b.6.6.€ Outer Space Launching Service Plan
fretsnseuuwIAniioldensdalunsasudmsunisyingsia Outer
Space Launching Service LLazﬁqiﬁﬂ Outer Space Launching Infrastructure wemaloniiy
femnuidenlestuszwinsanldirsluguuuunmsasunsofunuysznausng ) daundn
19U Planning way o) @uges Ae Financing Studies(TIF's, etc.) uAu a) @uaesiale

(Revenues) lawn n15lvuIn1sgsAandn 1oy Satellite Launching Service kag Space



Tourism Ineildaugos Ao Commercial Space Markets \Jugiu vl Snsuteszoziian
Hu o 9 16 szevdu (0 - ¢ ) szoenan (& - eo U) wazszaren (eo VTUl)
©.0.8 NWIITUNI9FsNATUTIQUY

gsnvdenniieuuazIngeIinia Launching Service aztlugnisiiuln
vesguamnssueInaiiiugaamnssudumaluladoiniaduguasiininudosnns
LlAN1L0E19Y0IgNAUAaENEY WU N15Uden1Lfigy (Satellite Launching Services)
nsimunlUsunsuyszendldusgleviainaiiiiey (Space/Satellite Applications)
AMswAnA1TiEn (Satellite Manufacturing) waznswauilassadraniafiuiy (Ground
Supports) LYudu Imaqmamﬂﬁummﬂdwlﬂnqj%agiuﬂdmﬂﬁzLWﬁﬁﬁﬂawmﬁﬂawﬁw
sumaluladenia liud ansgenidng uazamiussgiaide Jadufiduddylunisilan
[Wdensygnaeinielud wse New Space Economy liidnazidunisdisianisduns

G

vizomswauuianssadlvl « MArannmeaesnyiseuuaaioine siuludssemady o
Aduiunumddnlunisduasalyiin New Space Economy léiud ansnsassusesmuiu
Juu duide 1nmald uazda@uaud 1Yudu Fadayaann ASD Euro Space nuingas
nsuglugnamnssuedIntaveselsulul wea. beee dyarganii o,&oo Mumsunyels
¥38UT2I0 boo,000 AMUUM lasyadnsuednlngninfevay «¢ awegiumanalseu
(Civil Customer Sector) wagiinsansauluanniunnnii e¢ooo AU
AUABINITNLATEENI8IN AN %38 New Space Economy 9st¥u
nalnduiadeuligsisuargnaivnssuoiniaiivlaldediadedunazivuszansam
FelutiitulssmaansgowinuasUsematunuiniidy 4 Tdsmsusniunisian
waluladiied153989n1a (Space Exploration) 8191 N15815799233UWNs N1581529
adaes vionisuauslueinia (Space Mining) TumalulaglvaifiiAntuatnAaiune e
Tun15d1973909n7¢ Ae W mun8vee New Space Economy #ivialanduniuas Taun
b;iﬁaéf 114 Satellite Launch, Satellite Internet, Deep Space Exploration, Lunar Landing,
Asteroid Mining, Space Debris, Earth Observation, Space Research, Space Launching
Infrastructure, Space-Grade Manufacturing e Space Tourism (ﬁﬁﬁ%miviadl,ﬁa’ﬂummﬂ)
Ussinalnsluvneddsliddiusuluiasugisoanialnadluss dulan
LA New S-Curve 10 gAaIMNIINUMIBUIANTDUsEINAAZN NI UT VLTI 095U TH

PgImMIITANIgIAALAEana NI sUNeluUsEnALaEN13H1LUY New Space Economy,



&

nesUsene Baluntdu Yssmdlneldiedoudssuanmunisaifinandeununisiam
Tnssaiaiiuguiiddydmiunsiuedougpannnssnoinialise sndegnatu ulsuie
Tunsdarsvneaniee (Spaceport) lutssmalvgvasnssnsinisgaufin Inemans
Fowazutnnssu (1) fasduiduideuliiAngnainnssunisnanisauasiudiu
9RAIMNITUNITHANALTEN grannssundany Ulnsiadl anaivnssudiannseting
wazszuuliih granvnssumswanwdnuazlans geaivnssuiagruauiou anannssu
\AT0LINA WazgaamnIsudL ° MiAsrTes nasnluaugsiaeania Minauls o1
nsvisadielueanie (Space Tourism) ¢

el maRmuasvgitonalulssmadsdiduisatonamegpamns
Uanpihiinannslivsslesinnauiissdearsdudiulng léud gsiagaaivnssy
ulnsdndt gshasudelnsiiminaying nqugsiasnudumedidanazdoas uidmiu
gnansnsanffudu 16w funsiaanifien mavautudmaifion nsvmw
szuUMARUAY N sTUUThds %aLﬂuLwﬂIuIaﬁ%uqqﬁ?u Useinalnedalufidnenin
waglassadsiuguiiduudafiomefazduiunsianiuazndn fuiu Fesndudonss
fmunlassadsiugiuiieduasuniaonvulfidunidiusaulunisld muuaziau
oM TIULALINAlENTIUAUeINA LAzl AR gRaMNTIIDINALAY LT
ANNENNTaNIsHItUiiuUsEImARE LT eeu

wnaznandsusenafiddnenwlunisiauivineanimey Spaceport wan
anfgoruinndudiogrefidlunisioudiienisiauiiioiniasiulszinelng
%50 Spaceport Thailand laglullagdu a‘w%’gaLaﬁmﬁvha'amﬂmuﬁgwm U o& WA
(wanslunnd o frudrsil) Tnendu Launch Site w3 Spaceport YPINIATFIIUIY
oo W waziluveiniaenyy §1u « i laun USEN Ya 09331 91U @ LI
U3 Ao 1nd 91U9U o WAY LazYes USEY 103U N3U 911U o Wi

anizoluinTududiniiiennlnsn Explorer 1 il a.d occe
uarlunaseuUsesTuduiansy sevu il lauiud Aldusenmainagasudliunsdund
Tud A.f. ool Arglasinisezwoala (Project Apollo) way Apollo 11 Avind1i5a
Tl a.0. ocox Tnondsaintiu Tassmaoznoalalfgflulud a e, ocolo funisiiunidly
arsfuninfegaiinsvosanigowinidie Apollo 17 wagldiSududininiion GPS

28196011991UY A.A. ecae WUAWLN



&

Juiiuladn ansgewiniduszaunisalluniswaun Spaceport 419819
g13u7U lnga1asglaasululaseasiaiiugiuaiueiniauinit vo U viladssine
fimnuiunilumalulageaniamdusegisnn wasiluiivsuiuiin maluladlidiazidu
1% & A @ Yy a a [ a [ 1 1
A1UDINIANTEBY 9 veUszinalnaflasudnsnauiannansgoiusnududiulug
winssusulumaluladoiniavesansgowsniluraausn o aziduliifionsuastuiy

o_
ca
3@9 E>IY

1
WD

Ihaueinaduananleleavsesads winavasnsimunalulagyililutagdu

wrFnwazEImheTelnavedan warUsemadanannuaunniuil

@ Pacific
Spaceport
Complex Colorado Air
Alaska and Spaceport
K Vandenberg | Mid-AtIantic
ey @ Regional Spaceport
AFB °
@ FAA-Licensed Sites | Woiave Air - Faht
o allops Flig
; g.S.IFefierEI La;r:ch Site ¢ 04 Spaceport o S Facility
xclusive Use Site
Edwards AFB Rmerli’ca gklahom:
| pacepo
® Spaceport SpaceX (s:eg::eF 'z'::
Cape Canaveral Spaceport e} Launch Site P P
~ Cecil Field Spaceport /* * McGregor [ J /(iapFe Canas\;etr_al '
ir Force Station,
Colorado Air and Spaceport Blue Origin @ Houston Spaceport Kennedy
Houston Spaceport Launch Site Space Coast gg::ecgﬁ::/eerral
Wallews Wi Do Vet
irpo i
Mojave Air and Spaceport . Mid-Atlantic Regional Spaceport Boca Chica Ly ghu_tlt'le Landing
acily
Oklahoma Spaceport Pacific Spaceport Complex Alaska o
Space Coast Regional Airport Spaceport America Source: FAA/AST June 2020
Spaceport America Cape Canaveral Spaceport

A oc US. Spaceports: Commercial/Government/Private Active

Tud0u Yssmalnedaserdenisdnedanianiseindesdngeinae 1oy a3ty
M'ﬁamu’?%’aimEJIUﬁ’UU%ﬂﬁﬁuameisL%ﬂﬁﬁé’mwmﬁqqqmﬂ Tnoanfutniinsay
ATU3N13A19 9] Uszuna Alaniias ¢&,ooo - b&ooo WRBgansy Antutulneyssuna
®.00 — .0 AIUVIN/ALANSY WUAIEIAIIABNYUIALEN L9U ANRLTBLAIU LT 3U
CubeSat tmtinuseana « Alandu Aasszanal eo A1V (Enda0ene Ao v,
1U CubeSat 1minUszana o - o Alandy Ardedseiin e - @ da1uuim) damndu
aniteunasing Wy dutnuszina eco Alandl A9y aEiUszannl bdo AU
Tnguszann



)

N1sWAILIeIA1 TS edaufidmsusi Spaceport 1udsiiuszinealne
a1usasuduinldiuiingsainnisdariinis@neinudululs Feasibility Study (FS)
og19ATUIULE Bnfegns aumBugssagiivdsnizududuiunsAdalidnsnuiu
fnulnedredutulinsouniiay coo,ooo UM WisaLIITON AR UL RaUNTY
qaﬁmgﬁﬁ'ga‘ﬁuﬁ b0,000 13 TUNTUMEUUTEINU ebo,000 1UUM T15h YDA
8IULNIYVIRANTFOLUTNT Spaceport America dsulszanaiean boe AUNTLY AN
Amduiulveyszana v,evo d1uum Faflenudululddmsunisiauiviieiniseny
WhsAFBsUUsTINATinIIn e saundumsTund

VeI uUsEneAlng wie Spaceport Thailand auidudadnuaifiass
ausiupsmmmsiiuussmelng Taefisausafivsiauinndisuiisesussam
A9 9 wazadunisduesnglulssmalaglideseoyyianieriunisngisasule o
nneuen dudeaunsasuiunisidaaianielulszme 017 nisdanuiiouiinseds
N15ANAINAINDINTA UsELANaniena1snssy w3e arnieuEhdunanisalnisanld
Y8I9NNIUIANTDTNNDINIA MABATUNITHAILIAILTBUTEURRAMWTLIAIasBngs
Tosnglulseine \Judu

NIULeLTY - WUBTN Lﬂugmﬁé?qsuawmwmaawummmwagjé’wﬁu
TusiazUszine 9191181 MYSA (Malaysian Space Agency), SSTA (Singapore Space Agency),
LAPAN (Indonesia Space Agency) #58 PSA (Philippine Space Agency) tJudiu Tned
wiazUszmainefidandstuiuludowassnaluladoinie endieg ety n1swmu
arnfleustanuy Atnen (1Wy Useinadalud) uazlulasuem (vosUsvimanauTud)
Hudu Teeiluilagiu vsemaduladideiuulihlumsiauyinoimas wilagaiusuile
fUUTEM SpaceX vos Basu find deumisveslsemaduladi@esivansgniivszeaunin
Uszinalveunn widuduussmaniiaoiudedudewesdu duazunuiulm 39l
Uszinadulafidofidoainnisfiansuidnuaisedrsdimnsunisdniasiiennieeny
valszna audinarbiluuntountiil

Foifu faudululdfinsfmuigsatidmionisdadeiiaaniaeiy
Fawrdadezdnisutesduintuluwovieide - wUFin wed Jszmelnefaiunsa

fapusuilanuusemeiaut uuYIelun svauals Taguseinalneauisneasan



©e)

MsRaLIeInIAeunfulsTmaduladiderdeusemedu q WienisWauivineania
gULInINIALeLTY-wUTTN Spaceport of Asia - Pacific Region lesialy
ilaniddlianuaulalunisite vnaes waznaaeuaAdesiumig |
vuan1 eI AuIITIA 1SS IilensimuInuA T Invesyyd uaznsaiiauinngsy
2192017 HAAIUNITINTING LN TInluen1A S duninadsunumdon
dmfunsifumslueinmaiiednei 398 viedunvdsdua 9 lueana guninuas
asiueguomyudluoina JafuFosdyy 00l sywdiiendeeglueinia luszezina
Pawils apilifiinanszgnitantiosas ilesnsanniglihmdninlindunilovaredi
Tlglduiues mswawiednulsanienisduninddeselnl o Adednudalusine

@ a = = A o v a & v
LYUNU BIN ﬂqimﬂwaﬂiﬂimuluajﬂ']ﬁLW@W@JU']EJ']W']HN']ﬁ']L?EJGU@QVLUI@LWﬂ gy, lWunu

a ) P ~ A
ATNA Lo mi‘mmamﬂgfmaﬂiﬂimuimwamua’mmwmmm ISS

§an: a@nen.)

Fadu mnUssimAdusatvuanisasesaniieduiuideingeen lunnassise
Tueanialdieanazvesads frenisiaunriieaniaeiudssmalng wSe Spaceport
Thailand &2 wenanazunsusendnsulszanalunisiindsiuaneseme 859z
nsaraliuszmaiiosdanudlug q uaranunsaiauluiduninnssueiniafiaiunsa
Yrnguuldnreluuszinals samuaeld dsoanld naenauainisoiuduaanie



o

i 24
v o w

WegrransoiniAussasiilundngnanisfnwivesivelalusuian tiendansindeay
= < v a v a v 28 vo 1
fazifutinideiazimnsanizneauidlidulsewens UTuowan
©.0.0.0 903INTNNTUVBIMALULATDINA

Tutagduiivangniignuludssimaniddlvainuaulaluni s
AL LU CubeSat Microsatellite %50 Small Satellite hagn1snaasssITeluoIne
(Space Experiment) #Mu1vs &1 visonsiwizandauliilueanie \Wudu danu Tulagiu
nihsnululssnadsfinudesnisNazde@uaunng 9 lueiniauazasiniidedaduds
d1fyauEn BamnUseinaanunsadanaieuvseinglueinialaies avilviin Demand
AussIslunsldussleniviteanisenuivenIsnaees ensIdevseliiensingsnadu 9

| = < a 1 Ao o & A a o

nsviesfigdlueimaidufanssulvd q Aidwduntenludagdu

AENLUITUTRIUTEINIAaUsEIAany o Avibra1uinislunisiiunisluguey
d'd 0 w aAa é 1:{' U 1 a o .. a" qT/
9INMATINTIANGS hazidedlianesinadisay o enfaee1e uS¥m Blue Origin Aivedaluyy
9aUINA eldnatuseunn & — ¢ W9 WeINIA S1IANAILNEIaYUSEUNM €@o,000
= o a 2 Aa [y a = a

Wissyansy tnegsnaussinniliduilenannluansgewsni dennusswelneiniseysi
TnAeNYUaINNTIINgIAAdmILTELLaE e INATINNIR U IR LATARIINBIN AU
WANYIR Y38 au1sndnan unintuanuus AR NUNea 1990839590 LA LgULRER iU
n1slduInisvesiiennireuwIuIrIAvesUszmalneidaiiuagrduaienisdu
AaUszwmalunisidusnisasyiviasygiaeIniansludsemaiulakazaiunsnseesu
wialulagoinanAdsaziiuanniusey 9 isludsswalneuazainialan saviaieldle
Uszimanniluuszimaniimaluladdmgs nsvmuiiioaniaeiuludszmalneIaduy
anIsn1siauIUITnARg19A1INTElan WoUTINAIUI§IA9Ude Launching Service

wazgnavnssueINenelulsemelmaulntuee



[]aN

AN be NMIWAUINITVIBATEIlUDINIATEIUIEN Orion Span

(fian: https.//spacetourismguide.com/)

TunsWangsiatas Launching Service Fonseugnalsifimsdndamineaniaey
o Spaceport luuszwme Feaswiulddaauinfanudeanisndnnaluladvans q g
Hueghann uszniaontuniegpamnssunielulssmalneamnsodniuniandndudiy
vanensvesinemasuleviud lidagidugnamnssunisnearafiisddnenmn
Fiwane vide nsadsinormsiidaruamundussiulilddessndmivgnamnssy
Tuuszina fausiinludlagiu Ussmalnedaldfividnniegnamnssuidaaudmiv
MsLIaTIAvIeszuuLiaag 9 uivszmalnedignamnssunisiunazeiniaiil
ausfuadlunindu Supply Chain dmsunanduduenniAeIus wauann wanwhee s
i msolull



eno

Aerospace Industry

cg C.C.S. Group

One Stop Manufacturing Company

775807

*® ncrosSPACe @ ®

senor

AN e Aerospace Industry Tuuszwelng

UV AALNYUNTANA LA lUN SRR ALUlag DN e le 1w ATieu Tasu %S0

<@ . @ 2 ] 1 a o aa 1
95209UALAN Sounding Rocket tUUAY 8n@l18819UTENLONTUNTANAINITARY 9)
AN lUl

Space Technology Company /'

AVAGUZ MM Space Corp ‘ :
MAIDANA RESEARCH
\ \ Engineering Design and Scientific Research
r D
& GUPTON
INDUSTRY CORPORATION )

HG ROBOTICS

sPACEZAB  @ASTROBERRY

AT e Space Technology Company Tuusewmelne

gsnauargaEvnIINfing 9 widll Ianumsedlumsiannmalulagenmauaranunsaneusy

9

ANABINITIUNNTRRILIINEINAEIUYDIN1ATTLANUT T99zAptinTUNTIWS 0T Tan
gunsalsing 9 8nuInNNIY duaLUINITIN1TVEULATIATINEINALATIATEUAIUN T OL



ne

¥
% = o

Tunsiusniseng 9 Aty JailmAnn1suUadulanN15v818AI9099RaI N TIUBINA
Ietpgnasiuna
.00 UBUUNSIHUI MUV IR U szmAlne
nsfwugsiathdintifisuuas ngoaniadugasiaas (Outer Space
Launching Service) szfsmiledamsiuminsiadainoniaeuUssmelng Spaceport

Thailand Tudiuvesnismyadmunisiivazanlun1sfsgulassasin (Launch Pad) %38

'
L% A

N3za189201@ (Space Shuttle) fadenatsaruiiaesna1sul FeuilstadendlAgy A
d' gj dy n:l' dy 1 1 = 1 'y} [ [~3 a
anuiasunuuiulanudaziiasziauwandeiunisnigan ldinsdugiivssine
W3e0IoIN"A lngAiangaunad dunisinsaiseglnaiduaudans (equator) Useuna
agAgn o -mo’ InTgAusduaInafgluuIm equator ¥agN R.acoma m/s® 1138 G,
Fag1ynvaesasintulunaniionseadlunaldiiu zao” udq avvinlid1usfagn
a X v a v o A = A a d
UNINTU LAZITINADIAUTITUAUNAIULET ee.b NLaLUAT/AUNT (Rocket Escape
Velocity) tialrnaniudaussiagn %afﬁLmﬁa@mmfmﬁ'ﬁmm&fm%’ﬂmmmL%fawqmﬁu
TV ILALAE AR AR UL TITUNS oL WAIlAUNTITU TUADNITAULUR D URULINT U UL
R Uizmmﬁﬁgmﬂdamﬂw%mzmammﬁehummza&ﬂuﬁﬂLmﬁﬂﬂé’ Equator
ddy d‘a a 1 Y] a U 4' ¥ 1 a = Qy 1

wazdinunfanealalamiulunsfians Tusaniiioliusamyuvadandiewasudn wastudiuy
9999INLANAIUNLLA

v Y a

©.6.0.6 VOLHUBNISIAUSANS IUUSEIN

argmalulagludagdu Aln1sdievsiandlundifings
ArgTzuuAmUALLaAUnIalinduIndsuidvuals lngliddesUdaennnzia 13anin
Reusable Launch Space System %58 Reusable Rocket @slutlaqiuil b uSEnianvu
anfiunismeasinlssianiled laun ae 1and uag ya 0833u Ineninate 9 Useine
favaulalumalulagfinan kaziSuauimuITY WY 99ANTOIN1AKKIAISITIST
Usganwuiu (CNSA) wieduie (SRO) 1Wusu Favinligiulassasiatutagiulidudy
foefnnziadnmaty 19l lanfwurlduiazgiunilymalulad Reusable Rocket 11nUu
L199971nU5EnIRUUTELUTUNISHAIUN95IA LNA1EWINGD LASIaINISAUINA UL TTIY

1AL @oo ASI (91984: https://en.wikipedia.org)



nlo

Uszimelnaidulseinandnasusnaunaimiviedeuasedlnd Equator saumsiigiiuszimne
d' d‘ 1 = d‘a L% a 1 U A va
Imainvay anwainalisulss Toruneaiifadungaile liussaulymdends
Juuss wazilugudnaninisaudinasladafindvosendeundidglunaudulaIuniedu
wiufulvglueeng Tusonideddd siududoureiuuna@aaIvnIsusg o niilan
UszinalnedalianumnizanyagWauiai1avineniAgIu ieUsznauianisaig o
mufnanutuunneuni saudslaiansdsdmianiinnudululalunisiaun Spaceport

Byusaanan fadl

Spaceport
Spaceport Uszinndu-asuuiuay
USEnTL-asuUIR — C T
e e - gsnansvieuealuane
ganathdennaiiieu Space Tourism

Satellite Launching

Services
NnNsUsEiuteya

1

1

1

1

1

|

! v
i Annazrhagls
1

1

1

1

|

I .

! 284 OEDE Invalid source

i The business
- £

ANAINRTINSEle

ified.
317 ®,000 — en,000 specified

1
1
1
1
1
1
1
1
|
1
917 boo - ®,000 a*u./?J :
1
1
1
1
1
1
1
1
1
1
1
1

au./AU nnsUseiiu

v

Uayavad UK Spaceport
(Frost & Sullivan, 2018)

AN o Spaceport Thailand Concept

“1NNTANWITNYULHIL 9 VOINIT911§37991 1 Spaceport
Tutlagdu wianduiirnsanuwasauvessenalng lan1anisiingsnaeinia nsasmuy
uagnsiulavasgnamnsusng q Miertesmelulssmandy wudn nisiauiviieania
suUsznelng Spaceport Thailand asaviliuliiile gsAenisihaaniauienisgaasin
sauduianyy uazgsianisvieaiigaluainiaitonyudesguaians i Savinii
mmmmzauﬁuagﬁummazmﬂsuaqmisuua'qLLaﬂa%ﬁﬂa@LuL%"mﬁuaamiﬂizﬂaumm

LAZNISARIUENY FaazARnwlrTaaUse lUTuN15Aev FS Tuauan”



enen

laglilouvivean13WmuIgsia Launching Service kaggsna

Launching Infrastructure A® NISWAILIYIIBINFRIU Space-port Useinalng LazA1sinyii

Tudnwaen15dan1atiey %38 Launch Site A18N158995ALAEA1NBUTN1ATTA DY

fgwnvmunay blanunsavdeslinaenvuguanauala win1saualudiu Commercial

wazn1sliusnishuunisviesifisilueania Space Tourism @u1sadavinlunseuiuiu

mMsdnawineIMAsuwismAnsgazdugauals Feenaldnvazadensgiamiadniuns

Uaeelananmstuenvudildnuiiauuiuiievigsnanstu (usu

©.0.0.8 WHUNAILSZZEY S282nae 5282810

A1 I LU SNAIUYINDINASNUUTENALY STasdu STaenae Lasseese

Term Investments

seezdu € U o Information Systems
O Sensors and

Instrumentation

o Command and Control

Systems
I8YTNAY o Payloads
@o U o Traffic Management

o Safety Range

Recommendations

Integrated and Process Based:
Implementing broad end-to-end
understanding or organizational
processes, functions and interfaces.
Macro-level solutions that begin and
end with process definition and
improvement are required. Isolated
upgrades without broad architectural
insight into protocols, standards, inter-
operability and long-term needs are
unlikely to yield measurable benefit

over the long term.

Particularly, for payloads:

oPayload test, checkout and servicing
systems, including the facility and
ground-support equipment
infrastructures - Spaceport and

operations organizations must work



Term

Investments
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Recommendations

more closely with payload, cargo,
and upper stage developers and
stakeholders to create new, more
standardized, automated and
operationally streamlined processes.
This includes the entire process from
manifesting to receiving, test,
checkout, servicing and integration
into a vehicle.

oCarriers and containers, with
standardized interfaces between a
payload and its carrier, and reduced
or eliminated interfaces to the
vehicle - Such direction requires new
government and industry
collaboration crosscutting
companies, scientific and
transportation organizations, future
planners and new entrants into the
field wishing to develop satellites,
carriers or technology for enabling
this.

Particularly, for the traffic

management and the safety rance

systems infrastructure:

oClose and continuing collaboration
and research between the Federal
Aviation Administration (FAA), NASA,
the Department of Defense (DoD),

industry. and academia is required.



Term Investments
ITYSNAN o Propellants and
o U Propulsion System

O Launch Systems

Recommendations

oNational Range investments to date

by the Air Force / Space Command
that will modernize systems
(advancing capabilities from circa
expo’s to circa exwo’s) should not
be confused with needed
investments to reach far term goals
such as multiple flights per day out
of a single Spaceport at costs of
about Seoo per pound. Range costs
would scale, within this goal, toward
amounts more in line with Airplane
landing fees at airports. Investments
here will accrue high benefits over
the mid-term, the next & to eo

years.

Specifically, propellants:

oPropellants technology must be

developed with a view toward total
servicing costs, and responsiveness,
up to the flight vehicle interface.
Current ground systems
infrastructure approaches and
technology for providing
commodities such as liquid oxygen
(LOX), liquid-hydrogen (LH®), inert
commodities, such as gaseous
hélium and\ nitrogen, and host of

other services (such as control,
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Recommendations

monitoring, etc.) are far removed
from the systems, approaches,
technology, reliabilities and margins
of safety that will be required to
enable servicing systems on a daily
basis at fractions of current costs.
Current systems are to tomorrows
needs as far removed as the
servicing systems of the German V-lo
rocket are from today’s Shuttle
servicing systems. Generational
investment is required.

o The assumption that industry
technology for energy and
commodity production can address
future infrastructure and operations
needs should reusable vehicles be
developed that can fly every day
addresses only a small portion of
the actual space transportation

challenge at a Spaceport.

Specifically, the Launch Systems:

oContinued development and study
of this area is required to make the
case for ground-based launch assist
systems such as those using
Magnetic Levitation and Propulsion.
This.area is\ripe for near term
government investment transitioning

into-mid=term public and private
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Term Investments Recommendations

partnerships as data and
understanding in this area develop.
The area is too promising not to
invest in considering the potential
benefits to vehicle design, margin
and operability should new engines
and designs evolve that can take
advantage of such a system.
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A1579% @ Construction Cost for Spaceport around the World

Name

Main Facility (MTHB)

Shuttle Landing Launch Pad

Remarks

Spaceport America

6,497 -

Including one Hangar

and one Terminal

Tanegashima Space

- 14,816
Center
3 Active Launchpads
Kennedy Space
24,872 including other
Center
facilities
Guiana Space Center - 11,779
2 Launchpads,
Baikonur 1 Underground
233,000
Cosmodrome Launchpad and
other facilities
Odyssey Launch Pad - 18,125 Seal.aunch
Wenchang Space
- 22,695 2 Launchpads
Launch Centre
Satish Dhawan Space
- 2,006
Centre
Satish Dhawan Space
- 2,660
Centre I
Satish Dhawan Space
- 2,533
Centre |l
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B.lo Qiﬁ% Outer Space Launching Infrastructure
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Runway 9138 Landing Facility {usuusznaundnd wsu Spaceport
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WiSlANe) wazaLRdwsindt mszdessesiunmusfinduinaineIniafiia sy
wazaualng) Wy srueInIaRasniiadves NASA 1udu uananin Shuttle Landing

Facility Farelud

AN me Runway Facility
(Mwn: https://www.deseret.com/)
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AW mo Launch Pad Facility
(": https://spaceflightnow.com/)

Ty asanvzgnindeuntudigruldesarianaiuuneuly vise dald Fan15a18e995n
Tuuuueu agdesdiszuulanseda e Service Structure NilUszaVENMgIlunsenITIn

AU 4 §1ulaneaTIa dusunisandesasiawuunill aglisedldszuulangedalunig

eqislative Institutional Repository of Thailand



e
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b.b.e.cn Payload Assembly Building Facility
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el s38Er19TznineeInnsUsznauafisuasgiudassasin Wuldlddussses
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(Mun: https://slovenia.si/excellence/launching-the-first-two-slovenian-satellites/)
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b.b.e.€ Rocket Engine Test Facility
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AT me Rocket Hangar Facility

(ﬁiﬂ: https://www.space.com/spacex-falcon-heavy-rocket-arabsat-oa-assembly-
video.html/)
b..e.5 Propellant handling Facility
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b.b.6.& Spaceport Terminal
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“It's not about being the first — the first few are important — as they will start to
reduce costs, making it challenging for new spaceports to enter the market.”
Space Agency with Launch Capability

UK Space Agency Léna171931 Jadeunanimudndafidfey Critical Success Factors
299 UK Space Agency taun
N. Capability
(@) Proof of concept
(o) Increased automation leading to reduced operational cost
9. Reliability
(@) International marketing and customer acquisition thorough
demonstration of reliability and safety
(o) Reduced insurance premiums leading to reduction in
launch cost
A. Availability
(@) Demand generation through demonstration of reliability
(o) Increasing availability translates into reduced launch

cost through lower manufacturing, operating costs, and overheads
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Scale
Economigs

Increasing
Automation

Capability
1

Lower
Insurance
Premiums

Capability

= International marketing and customer acquisition

= HH through demonstration of reliability and safety
REIIahIIItY = Reduced insurance premiums leading to
reduction in launch cost

= Demand generation through demonstration of
reliability

= Increasing availability translates into reduced
launch cost through lower manufacturing,
operating costs, and overheads

mwﬁ & Critical Success Factors, UK Space Agency
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Tunsianaiien Satellite Sub-systems A @1ulsznaUusg 9
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= A
- Reverue
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o - Investment
3 . H Prestige .
(>U - . - Revenue H Revenuea .
- . - Jobs H - Jobs -
@ H - Investment H - Investment . Examples:
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- . H . Conventian,
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. . Complimentary H Attracting . Festivals &
. - Attraction H Students, . Events, Theme
: : Driving Extended-Stay : Researchers, . Parks, Extrame
- . . Tourism . Companies : Sports
Spacepart Future Subarbital Science & Inclustry Supply Spaceport Tourism Edu-Towrism  Student Hessarch Related Indirect
Enabling Development Operations  Research Chain Tourism

Spaceport Investment & Operation as an Economic Catalyst
AN, VvV AT A WA W

AMd ¢ UK Spaceport Value Waterfall has Far-Reaching Potential
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The Indonesian island that could
host Elon Musk's new SpaceX site

©23 April 2021

Location of Biak Space Port
The closest residents live within a radius of more than
2 km from the launch pad

[ Space port area
® Launch pad
Safe zone radius (3 km)

Source: Indonesia National Institute of Aeronautics and Space [B|B|C]
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&. Spaceport Location Study

&. Economic Analysis Study

o. Regulation & Policy Study

. Legal Issues on Establishing Spaceport
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