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The Space Generation Advisory Council (SGAC) in support of the United Nations Programme on
Space Applications is a non-governmental organisation and professional network
® Create a global volunteer base of university students and young professionals in the

space sector who have a passion for making a difference in the space sector and o

commitment to action;

Connect them to peers and top space professionals from various organisations;

Give the next generation of space sector leadership

opportunities and a voice in global space policy;

® b6 regions, 100+ countries, 4000+ members;
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®  Works with the United Nations

® Permanent Observer status at United Nations Committee on the Peaceful Uses of Outer
Space (UN COPUOS)

Consultative status at United Nations Economic and Social Committee Representatives
(ECOSOC)

SGAC presents the outcomes of all of its conferences and projects at:

- Scientific and Technical Subcommittee of COPUOS

- Legal Subcommittee of COPUOS

- COPUOS General Assembly



SPAGE EXPLORATION PROJECT GROUF

é

The creation of an international and interdisciplinary forum integrated by students and
young professionals to approach Space Exploration from a multidisciplinary point of view
and focused in 8 common goals:

Develop Exploration Technologies and Capabilities
Engage the Public in Exploration

Enhance Earth Safety

Extend Human Presence

Perform Science to Enable Human Exploration
Perform Space, Earth, and Applied Science

Search for Life

Stimulate Economic Expansion




Modular Design

Expandability

Structurally Sound

INn-situ Resources
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BASE IDEA

« 1DOF

 Empty Centre

* One platonic solid

« Keep the same shape
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Partial Expansion Further Expansion
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Carried by a rover and
placed Into the best
Spot




POSSIBLE AREA OF INTEREST

AMUNDSEN-GANSWINDT basin
Near the South Pole, possible
existence of cold traps and other
volatiles

Amundsen-Ganswindt basin } %
LROC WAC image 100m/pixel of ‘}’ |
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TRAVERSES
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Four traverses are heing
proposed in this mission
architecture to form a route
that connects Amundsen crater
and the South Polar Region
with the Schrodinger basin
through the Amundsen-
Ganswindt basin

Oblique view of the proposed traverses overimposed to a LRO-WAC image
(100m/pixel res). Red, traverse 1; Green, traverse 2; Blue, traverse 3 and
Yellow traverse 4



TRAVERSES

Traverse 2

Traverse 3

Traverse 4
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MISSION SCENARID .

ASSUMPTIONS

Lunar Space station (eDSH) in EML2
Reusable Lander

Service Module

Orion vehicle

Space Exploration Vehicle

Al /haptic rover, robot

Penetrator

Launchers (Falcon heavy, Arianeé, SLS)




VEHICLE ARIANE 6 FALCON HEAVY
PAYLOAD :
11,000 k : 21,200 k
CAPACITY b HECEKE
STATUS In Development  + | In Development  {| | T Development
COST ~$90 million 2k ~$90 million e ~$500 million
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MISSION ARGRITECTURE

collected material precessed
inside eSDH's Science Lab

LLo penetrator cutonomous fraverse

e— of rover around

c crew controlled
point A

rover

fraverse from A to B*

* most of the path 5 cutonomaous travense, After
ampling
will e remotely canfreled il pent B
n cdcition, port of the initicl fraverse
from B to C will ke also remorely
controlled from the crew in GS

the crew amival, rTaverse andc



MISSION ARGRITECTURE
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MISSION ARGRITECTURE
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| EML. E T "B Ciemeremmasos, P PRI
I ‘nrae wil ana with the BRL: .
SRR rwo wil anva tha SEV and
perform EVAs oo remoins
et craw contrelled rever
oA insicie BRI




MISSION ARGRITECTURE

crew relum o Ine lancer with SEY

the reusable lander, the SEV and
the rover remain on the moon
for future missions




MISSION ARGRITECTURE

3 days 15 months 3 days 7 months 3days 5h 3days 7 months 7 days 2days 3.5days 3days

5h 3days 3days 3 days 3days 3days

phase (b

2.1 Launch of SEV directly to 3.1 Launch of Orion with

point €. Launcher: Ariane 6 a crew of 4 astronauts.

1.1 Boeing Reusable Lander (BRL) and rover sent Launcher: SLS

to point A . Launcher: Falcon Heavy 2.2 Launch of Orion with
} a crew of 4 astronauts. 3.2 Refuelling and check of BRL;
f Launcher: SLS crew transfer to BRL and
1.2 Rover collects samples in the proximity descends to €
of point A 2.3 BRL lands near point B

3.3 Crew traverse exploration onboard
2.4 Rover transfers collected SEV with the aid of rover

1.3 Rover transfers collected samples to BRL samples to BRL

2.5 BRL returns to GS in EML2 3.4 Crew return to BRL location
1.4 BRL returns to Gateway Station (GS) in point €
= in EML2
E 2.6 Crew and samples return to Earth
B 59 - 3 3.5 Crew transfer samples to BRL and
y o) of ¢ o i 1.5 Rover traverses from point A to point B ) ) o 1. GS
b within the Amundsen-Gandwindt basin 2.7 Rover traverses from point B to point €
=
3 F P 3.6 Crew and samples return to Earth
A
1 F =
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LUNGLUSION

—

The proposed system tries to offer an efficient and reliable solution for
future outposts on Moon surface.

Inflatable systems are not fully predictable during expansion in vacuum
and reduced gravity, the solution discussed in this presentation
combines structurally sound structure with a flexible one, bhesides using
in-situ materials for radiation shielding and for more protection
against environmental hazards.

Things like structural base, life support, internal design should yet to
be considered.
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hady. ghussubmn@spucegeneruho?.org
+39 345 9389770
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