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Introduction
Life-cycle assessment (LCA) of “cell 
phone network”-like space-based solar 
power satellite system.

Independent characterization of the 
minimal life-cycle impacts of SBSP.

Analyzed is a slightly updated “SPS2” 
by on the Strickland spreadsheet.



LCA

Life Cycle Assessment
LCA is a cost-benefit analysis used by industrial 
designers in product & service development to 
analyze options when bringing products to market.

The Okala method is a single-number LCA that 
produces fast, first-order answers.

Other forms of LCA produce more detailed results 
but are of nontrivial complexity and require 
expensive, specialized software like IBM’s SPSS.



LCA Analysis
Functional unit: 1kWh residential electricity from the North American grid

System scale: 5GW total input each to North American grid. 

Types:

SPS2 — Distributed, space-based power system

PV — Terrestrial photovoltaic solar field

CCNG - Combined Cycle Natural Gas power plant LCA



LCA



SPS2



SPS2

SPS2
Enabling technologies: phased-array antennae & concentrated photovoltaics.

10,300 km, 6 hour equatorial orbit.

250 satellites in medium Earth orbit provide 5GW on-site transmission.

5.8Ghz microwave pulse provides 23-50 mW/cm^2 flux at receiver.

Satellites trade off targets as they pass under horizon. 

Does not include: shadowing, multiple orbital planes, 
sparse-array issues or financing.





Results: Impact Factors
Life-cycle assessment indicates at least an order of magnitude less carbon 
emissions per kWh for the SPS2 system over equivalent, grid-scale CCNG or 
terrestrial solar. 

With an estimated Okala impact number of 0.257824683 and carbon output of 
0.08 g/W installed, an SPS2 system would be close to zero-emission power 
generation with a low heating profile. 



Results: Costs

Note: SPS2 figure does not include development of Hot Hydrogen 
stage or the economics of power/propulsion for spacecraft.





LCA Next Steps
More comprehensive model for transportation and power.

Incorporate historic SPS proposals and more terrestrial power sources.

Incorporate deeper triple-bottom line (Social, Environment, Profitability) simulation. 



SPS2 Next Steps
Further characterization of MEO operations concept including radiation belts, 
shadowing, transmission trade-offs, concentrator advances and multi-plane orbits.

Financial and technical modeling of polar-orbiting cluster to provide power for 
propulsion, especially the hot-hydrogen upper stage. 

Better characterization of Nodes on Falcon Heavy. 

AESA-type test stand on the ground and CubeSat tests.

Characterization of high-power beam for transportation & satellite power. 



Conclusion
A modest minimum characterization of space solar power was analyzed from a 
life-cycle perspective with excellent results against terrestrial solar & natural gas. 

Further modeling will be conducted. 

Test units may be built and tested at ASU and FabLab Tempe.
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