
PRELIMINARY TRADE STUDY OF POWER GENERATION AND TRANSMISSION FOR LUNAR 
PROPELLANT MANUFACTURING.  D. C. Dickson1 and R. J. Centers2, 1,2Colorado School of Mines (1500 
Illinois St., Golden, CO 80401, ddickson@mymail.mines.edu, centers@mymail.mines.edu) 

 
 

Introduction: The production of propellant from vola-
tiles in lunar permanently shadowed regions (PSRs) 
has an existing buyer[1] and requires copious power, 
which will need to be either generated inside the PSR 
or transmitted into it. Feasible sources of power inside 
PSRs include: 1.) A colocated nuclear reactor, 2.) 
Wired transmission of electricity from a photovoltaic 
generator in a highly illuminated region, 3.) Reflection 
of sunlight into the PSR by heliostats located in a high-
ly illuminated region, 4.) Wireless transmission of 
electricity from a photovoltaic generator in a highly 
illuminated region (using microwaves), 5.) Wireless 
transmission of electricity from a photovoltaic genera-
tor (using near-visible lasers/optical transmission) [2].  

 
Methods: To perform this trade study, we ascertain 
preliminary requirements for power supply for a refer-
ence propellant manufacturing facility in a lunar PSR. 
Distances from crater rim to production site are on the 
order of kilometers and power requirements are 2MW 
thermal and 0.8MW electric. We explore solar power 
generation and transmission concepts [3] and compare 
those to a colocated nuclear reactor baseline. Prelimi-
nary power generation and transmission concepts are 
defined to the extent necessary to illustrate compara-
tive factors. Sensitivity analysis is performed on the 
defined concepts highlighting environmental and tech-
nical risk factors.   

Multiple aspects of each trade option are immedi-
ately apparent, including the following: 

The first trade option, co-located nuclear reactors, 
contains the advantages of high levels of dependable 
power at lunar base locations and relatively advanced 
technological development, with the disadvantage of 
relative difficulty of scalability and political liability.   

The second option, wired transmission, has been 
explored in detail in [2] (pg. 35).  It contains similar 
problems to the first option with regard to difficulty in 
mass delivery (or alternatively, in-situ production of 
transmission lines), while containing the advantage of 
relative advancement in technological advancement. 
The laying of transmission wires across lunar terrain 
also poses challenges. 

The third, reflected sunlight, requires slightly more 
technological development (in order to accurately con-
trol the reflection of solar energy to desired locations 
in the PSRs), and requires addressing of considerations 
such as reflector aiming, redundancy around the crater 
rims required to constantly reflect sunlight into the 

crater (e.g. 3 reflectors at different sites around the 
rim), and the geometrically imposed limitations of co-
sine efficiency on reflectors. 

The fourth and fifth options, transmission via mi-
crowave or laser, offers attractive power density and 
scalability, while hurdles to development include effi-
ciency, frequency concerns, and rectenna size (i.e. im-
pact on mass delivery requirements); requiring exten-
sive (and likely government-sponsored) development 
efforts.   

Preliminary analysis was performed on each of the 
above concepts taking into account (among other fac-
tors) power conversion efficiency ratios, the state of 
the art of the technology required, the scalability of the 
solution, and the ease of either shipping the required 
equipment to the Moon or manufacturing it in-situ.   
 
Conclusions and Follow-on Work: The results of the 
analysis highlight the advantages and drawbacks of the 
power generation and transmission concepts analyzed 
above, clarify their different potential uses in a power 
infrastructure, and as such constitute valuable inputs 
into their respective feasibility, enabling detailed de-
sign of power infrastructure for the Moon in the com-
ing years: particularly for scientific, exploration, set-
tlement, and mining bases in the PSR.  Moreover, 
power infrastructure is precisely the area of settlement 
where government investment and guidance has been 
most predominant on Earth, and likely will continue to 
be on the Moon, especially while the state of lunar 
settlement is in its embryonic stage.  Future work will 
therefore likely not only involve detailed design based 
on the groundwork laid through this trade study, but 
factor heavily into major government involvement in 
settling the Moon. 
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