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Introduction:  The space exploration is an activity 

that promote the development of new technologies and 

scientific knowledge, through new low cost platforms 

the access to space environment can be achieved more 

effectively, having the technological capabilities of 

making space missions allow to boost the creation of 

new strategies of space exploration, the moon proper-

ties and its distance from earth make it the ideal site to 

develop tests for future planetary exploration missions. 

 

This project present an initiative for the development 

of a lunar exploration mission, looking to cover the 

first steps of mission design and the specifications of 

the mission subsystems, the Cubesat 6U configuration 

is taken as the low cost platform, from this configura-

tion different off the shelf subsystems will be describe, 

the SMAD methodology is used for the mission design, 

this mission will be proposed for the Deep Space 

Gateway.  

 

For the advance in the space exploration it is necessary 

to increase the capacity of manned missions, for this 

purpose the moon will serve as a testing site for which 

the resources available in it must be very clearly de-

tailed; In recent years it has been confirmed that the 

moon has frozen water deposits, this resource is essen-

tial to achieve the extension of lunar missions, there-

fore the approach of a low-cost mission with the capa-

bilities of carrying out a lunar mapping to define the 

Position and characteristics of lunar deposits is one of 

the main goals for the near future of space exploration, 

right now NASA is carrying out one initiative of this 

kind (Fig 1).  

 

 
Fig 1. NASA Lunar IceCube concept 

 

The space exploration is an economic and research 

area that has had an exponential growth in recent years, 

along with the growth also come the problems, one of 

these is the manned exploration of the solar system, 

taking this into account it is necessary to have a special 

testing area and for this one of the most viable options 

is the moons because of its distance, space environment 

and resources. Once established the lunar test missions 

it is necessary to exploit its resources and one of the 

most important is water, which allows the possibility of 

being used for plant irrigation, for research or for 

breathing systems. 

 

Proposal main goal: Evaluate a mission design, to 

select the subsystems of a 6U configuration nanosatel-

lite, applicable to a project to explore water deposits on 

the moon 

 

The project also aim to Identify from bibliographic 

analysis in databases, the type of Earth-moon orbit 

transfer that will be used for the mission; Design from 

known locations of lunar water deposits, a low lunar 

orbit; Analyze and determine which "off-the-shelf" 

subsystems are the most suitable for the proposed 

Nano-satellite configuration; Propose a design for the 

spatial distribution of the subsystems chosen for the 

nanosatellite; Calculate the power requirements, uplink 

and downlink of the communication system, for the 

handling and data transfer in the moon-earth distance. 

 

Subsystems: For the selection of subsystems the 

following subsystems were identified as the main ele-

ments of study: 

 

Attitude Control, To change the satellite to the re-

quired orientation, external control systems such as Ion 

thruster or magnetic torquers can be used, but also use 

of internal control systems such as reaction wheels. 

 

Power, Photovoltaic solar cells to convert solar en-

ergy into electric energy. 

 

Thermal control, To make a design that meets the 

temperature requirements of the components, the heat 

parameters of the sun, the earth and the electrical and 

electronic components have to be taken into account 

 

Communication, the functions of this subsystem 

should include: tracking of the carrier, reception and 
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detection of commands, modulation and transmission 

of telemetry, receiving and processing oscillatory sig-

nals and self-operation. 

 

Payload, The payload requirements are the most 

important to be defined according to the characteristics 

of the Deep Space Gateway capabilities. [1] 

 

The project will be structured to cover the Lunar and 

Planetary sciences Science area and the Use of the 

gateway as a communication hub for CubeSat’s and for 

science enabled by support/servicing of lunar landers 

and/or independent satellites topics 

 

There is a methodology called SMAD (Space Mission 

Analysis & Design), this is addressed in different ways 

by multiple authors, for this specific case a SMAD 

methodology of ten steps is defined to be used in the 

subsystems selection process. [2] 
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