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Introduction: This paper provides an overview of 

a system of space solar power satellites (SSPSs) to 

service Lunar science, mining and manufacturing oper-

ations.  The SSPS system will provide power to enable 

a new paradigm of Lunar and Moon-based exploration. 

Background: Water (in the form of ice) and a 

number of other volatile compounds (light hydrocar-

bons, sulfur-bearing species, and carbon dioxide) were 

detected at the lunar south pole [1] by the Lunar Crater 

Observation and Sensing Satellite (LCROSS) mission 

in 2009. These resources can be utilized for rocket 

fuels, oxygen and hydrogen for future space systems. 

This discovery set NASA in motion with future plans 

to return to the moon by 2020 for extended missions on 

the lunar surface [2] to further explore the resources. 

Utilization of lunar resources is vital in order to 

permanently establish humanities presence in space; 

these resources can also be utilized to support lower-

cost robotic missions. However, several steps need to 

be taken in order to bring this to fruition. First, multiple 

launches to the moon carrying industrial equipment, 

facilities and vehicles are needed. Once the shipments 

arrive on the Lunar surface, robotic vehicles assemble 

the industrial complexes (for mining, processing, and 

manufacturing) and launch systems. 

With assembly complete, the industrial vehicles 

will commence mining the water-ice and volatiles. The 

resources will then be processed in the processing fa-

cility and transferred to manufacturing. The initial 

products produced will be Space Solar Power Satellites 

(SSPSs) and rocket fuel. Approximately 99% of an 

SSPS can be built from lunar materials [3].  SSPS sys-

tems can even be used to power various rovers/mining 

vehicles that are equipped with ovens that are heated 

up by the microwaves to assist in the mining process by 

heating the ground (or the microwaves may be directed 

right at the Lunar surface) [4]. 

Lunar Operations: A lunar transportation and 

launch industry could be assembled much in the same 

way as the industrial facilities: via robots. The SSPSs 

will be transported to the rocket for launch. Once in the 

desired orbit the SSPS will deploy its solar array and 

begin its mission of harvesting solar energy, converting 

the solar energy into electrical energy that is transmit-

ted via an electromagnetic wave to the industrial facili-

ties and/or vehicles. This will be converted to electric 

power for their use. 

After a Lunar constellation of SSPSs are estab-

lished to supply sufficient power for the industries then 

the SSPS can be built and launched to Earth or other 

orbits. Potter [3] and others [5-7] found that construct-

ing and launching a SSPSs from the lunar surface pro-

vides a cost savings, as opposed to constructing and 

launching it from the Earth. 

Conclusions: SSPS systems are vital for extraction 

of water and other volatiles found in the polar crafter 

regions of the moon. There is essentially no sunlight in 

these areas and SSPS systems offer greater mission 

flexibility with a positioning advantage that allows 

aiming the power beam to different locations on the 

lunar surface. The incident angle of SSPS transmission 

can be closer to normal to the lunar surface than the 

solar radiation [8]. 
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