


CREATING A
LUNAR BASE IN
YEARS INSTEAD
OF DECADES

The next step forward in space exploration is
returning humans to the Moon and establishing
a permanent human presence.

Sending humans to the Moon encompasses
challenging environmental factors to human
performance and health.

Current state-of-the-art technologies, like the
Artemis program and the SpaceX Starship
Human Landing System (HLS), is the
inspiration of the Rosas Mission, to ensure
feasibility and optimize human performance.

OUR MISSION STATEMENT

To develop a roadmap for the
construction of a sustainable,
habitable, and permanent lunar base.
This will address regulatory and policy
frameworks, confront technological
and anthropological challenges and
empower scientific and commercial
lunar activities for the common
interest of all humankind.

“THE MOON IS THE FIRST MILESTONE ON THE ROAD
TO THE STARS” ARTHUR C. CLARKE.

An optimal destination:
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A NOVEL CONCEPT OF A LUNAR BASE

Stairways Transformed airlock
© 3m of regolith shielding . _ .
The Modular Robotics Construction Autonomous System is a
modular, remotely operated, team of robots capable of preforming
construction tasks
Standard assembly dock
Node for future expansion 3 floors assembled Fuel tanks transformed
on Earth into habitatable volume
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MOROCAS with cable anchors Hinge system MOROCAS with scissors elevator
The top of the scissors elevator

glides out of the Starship

HOW TO HORIZONTALIZE A STARSHIP




CONSTRUCTION TIMELINE

Crew Mission Operations Construction crew
teereedt  veid
Starship (SS) 501: Construction crew delivery.
/WiII return to Earth for transportation of future crews.

Starship (SS) Rosas: Transformed into a permanent lunar base.

Cut tanks

Deploy airlocks

T Assemble interior

Unloading MOROCAS

CONSTRUCTION TIMELINE

1 Landing SS Rosas |

2 Landing of SS 501 1 / FZEIIE\I;K;Iar Extravehicular Activity
3 Unloading
4 Horizontalize SS Rosas SS 501 Departure to Earth

5 Volume Transformation
6 Base Installation

7 Rosas Base completed
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LIFE IN THE LUNAR CONSTRUCTION SITE

L\ g e g v A new type of spacesuit. Easy 180 kg &
Designed for lunar Donnina/Doffin . .
While constructing Rosas Base, the astronauts are faced with elements of construction. throughg 9 ?ené;]:gl%%'ig%
the lunar surface and face many challenges subjective to human backpack
performance.
Heads-u
Display P Nutrition
(HUD) System for
Lo Refuel
Radiation \ during
* Limit exposure (2.5Sv male / 1.75Sv female) :':' LEVA
+ Time management for emergency situations Glove Assist
~ ﬁ ﬁ Technologies
Two
' Hydration
Bladders for
Hip and WatEer and
Knee Assist nergy

Technologies

Smart Neck Ring for
Traction in Improved
Lunar Boots Peripheral

Vision

Hypogravity
* Resistance training exercise
* High-intensity interval training
* Pre-launch strength training

Crew Schedule

MOROCAS g‘ Lunar Dust * Manage workload
. . o . * Project-focused
Modular Robotics Construction Limit exposure time . Recreation
Autonomous System, consisting of * 6 hours per day . Sleep and rest
several modular robots that help the \ + 180 days per life ‘ . Crew resource
astronauts build the base. * Dust management system \ management

/ NN

Morning-Daily Planning Conference Evening-Daily Planning Conference

LEVA on Groundbreaking Day ]
Post Sleep ‘ Drive Depressurization ‘ Pre Sleep
CDR/FE ﬁ *‘ iF *

Depressurization Meal Leisure and relaxation

CListy SlH=El Horizontalization Operations Internal systems check for constraints CREW SLEEP
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THE LUNAR ECONOMY

PUBLIC PRIVATE PARTNERSHIP (PPP) STRUCTURE

f

Private
Companies

i

International
Governmental
Association

ROSAgLunar

Authority \ !

Vs N

A SUSTAINABLE LUNAR BASE

The birth of a new space marketplace

N4

In-situ
Resources

& =

Pharma Tourism

ROSAS BASE INFRASTRUCTURE

Ready for future development

POLICY AND LAW

FOR EARTH AND TO MARS AND BEYOND

FINANCIAL VIABILITY

Bl Public Funding
Private Financing

Revenue
1. 500 —
500— I I
Je”arl]re ACEIRY Year 1 Year 2 Year 3 Year 4 Year 5




Near-Constant View of Earth

During the lunar orbital cycle/the Earth™s
across a narrow region of th/é sky. The Rosas
Base includes a large obseyvational deck,
OSCAR, where the astronguts have a chance
to view the Earth from OL/J/-r" celestial neighbor.
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ISU and Team Project Solutions for Construction of a Lunar Base wish to express
their sincere appreciation to Lockheed Martin Corporation for its sponsorship of this
project.

We would also like to thank the chairs and teaching assistants for their amazing
support during this team project. They have been the key factor in supporting this
team during the process and therefore the success of this lunar team report.

Lastly, we would like to thank the International Space University and SSP21 staff for
making this year’s program happen, during the COVID-19 period and supporting the
team in the best way possible.

In loving memory of Oscar Federico Rosas Castillo — an adventurous and spirited soul

who brought us together and made our world a better place. We are better for having
known you. May your light shine bright upon us until we-see you on the other side of
the stars.

Ad Astra

Electronic copies of the Final Report can be dowloaded from the ISU Library:
http://isulibrary.isunet.edu

International Space University
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Parc-d’Innovation

1 Rue Jean-Dominique Cassini
67400 lllkirch-Graffenstaden, France

Tel: +33 (0)3 88 65 54 30
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