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Moon village orbital fleet 2003-2020:  SMART-1, Kaguya, Chang’E 1 & 2 , 
Chandrayaan1, GRAIL, Ladee
LRO, Chandrayaan-2 orbiter (still in operations in 2020) 

Cees and possibly Stratis





Challenges for Moon Village Implementation
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Sustainable Presence on the Moon



International MoonBase Alliance



Hawaii EuroMoonMars 2018 instruments

EVA plan/support



Hawaii EuroMoonMars 2018 EVAs

Lava tube exploration in 3D 
EVA plan/support



Hawaii EuroMoonMars 2018 lavatube

(C. Heinicke Lava tube exploration in 3D 
EVA plan/support



MoonBase day 3 preparation



Day 3 at MoonBase







MoonBase day 3 EVA survey of basalts 

and tube skylights 



ESA Human Exploration 

Destinations: LEO, Moon, Mars
● LEO destination confirmed 

with continuation of ISS 

station operations 

● Start of human exploration 

beyond LEO with cooperation 

with NASA on MPCV Multi 

Purpose Crew Vehicle Orion –

European Service Module 

● MPCV Exploration Missions 

EM1 (2021, automatic flyby)&    

EM2 (2023, 4 crew around 

Moon 10 days and back)

● EM3 Artemis3 First woman & 

next man  on the Moon 2024



Cis-Lunar Extended 

Deep Space Habitat/Gateway 



PREPARATION OF HUMAN-TELEROBOTICS 

OPERATIONS USING EAC & ESTEC FACILITIES
V. Guinet1,3, M. Monnerie1,3, B. Jehannin1,3, A. Cowley1, C. 

Jonglez2,3, B. H. Foing2, 1ESA/EAC, Köln, Germany, 2ESA/ESTEC, 

Noordwijk, The Netherlands, 3ISAE-SUPAERO, Toulouse, France.

Figure 2. Soyuz mockup in opened 
configuration

Figure 1. ATV mockup in the Training 
Hall at EAC 
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MoonVillage Roadmap to 2061 

2003-13 Orbital Lunar Decade (ESA SMART1,China Chang‘E, J Kaguya , India, US LRO,Grail) 

2013-24 Robotic village (ChangÉ3-4-5, India, Luna, LRP Viper, CLPS, commercial, ISRU)

2022/24 Humans in lunar orbit/ on surface (Orion, space X)

2030 10xHumans in permanent sustainable ops, H2O market

2040 100H spaceport, energy,  Moon born humans

2050 1000H humans , Noah‘s Ark, interplanetary

2057 production , manufacturing, economy

2061 10000H Moon Cities 

2069 Moon Republic Independence 


