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▪ Solar power in space, beamed to Earth.

▪ Targeting lowest levelized cost of electricity.

▪ Dedicated SSP WPT analysis toolsets

▪ Developing 3rd hardware generation.

▪ Founders have 15 production projects
▪ passenger cars,
▪ rockets and
▪ simulation software.

▪ Partnership with Intersect Power
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Shanghai – 1985 to present
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Bhadla – 2016-2020
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1 - Renewables are not located 
where power is needed.
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The “Duck Curve” in CA shows increasing electrical demand in the evening. 

Solar & wind are not available to meet the demand

2 - Renewables not available 
when needed.

Electric Demand

Demand not met 
by wind & solar

Solar generation

Duck Curve from https://en.wikipedia.org/wiki/Duck_curve#/media/File:Duck_Curve_CA-ISO_2016-10-22.agr.png,, Arnold Reinhard

https://en.wikipedia.org/wiki/Duck_curve#/media/File:Duck_Curve_CA-ISO_2016-10-22.agr.png
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3 – Capacity factors can be 
extremely low

In Germany solar power runs at a 1-3% capacity factor 
in the winter.

Large scale solar is nearly useless in the months 
when electrical demand is greatest.
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Storage (globally)
$620B thru 2040

Smart Grid
$200B thru 2040

USA National Energy Grid
Upgrades for renewables & interconnect $500B Thru 2040

Even if renewables were free…
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Power can be delivered when 
needed.

Space Solar Power reduces 
need for storage and smart 

grid.

https://www.epa.gov/energy/electricity-delivery-and-its-environmental-impacts
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Power can be delivered where 
needed.

Wireless power transfer from 
space reduces need for national 

or regional grids.

National Renewable Energy Laboratory. "Net Electricity and Natural Gas Consumption," State and Local Planning for Energy, accessed 5/21/2022, https://maps.nrel.gov/slope.

https://maps.nrel.gov/slope
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Commercial 
Launch Costs
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Commercial 
Launch Costs

Automated 
assembly
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Commercial
Launch Costs

Automated 
assembly

High volume 
manufacturing

Millions of standardized sub-sats
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Commerical
Launch Costs

Long-distance 
wireless power 

transfer

Automated 
assembly

High volume 
manufacturing
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Satellite
Transmitter

Ground 
Receiver

Transmitter
Aperture

(At)

Receiver Aperture (Ar)

Transmit
Distance

(D)
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Typical SBSP Tx 
Rule of Thumb

At = ∅ 1000m
Ar = ∅ 5000m
𝜆 = 0.03m
D = 40,000km

𝜏 = 3.27
𝜂 = 100%
Ω = 0.007deg

𝜏

Goubau, 1970

From G. Goubau (1970) 
Microwave Power 
Transmission from an 
Orbiting Solar Power 
Station, Journal of 
Microwave Power, 5:4, 
224-231, DOI: 
10.1080/00222739.1970.116
8876



V
 I

 R
 T

 U
S

S 
O

 L
 I

S

Larger transmitter = 
Smaller receiver

Key design parameter

Virtus Solis © 2022 18
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𝜏

Simulation Validation

Efficiency predicted 
by detailed 
simulation

From G. Goubau (1970) 
Microwave Power 
Transmission from an 
Orbiting Solar Power 
Station, Journal of 
Microwave Power, 5:4, 
224-231, DOI: 
10.1080/00222739.1970.116
8876



V
 I

 R
 T

 U
S

S 
O

 L
 I

S

 Large phased arrays require large computational effort

 40,000km distance requires kilometer-scale Tx aperture, 
therefore >1B (10^9) elements @ 10GHz

 Commercial codes can't simulate more than ~6M 
(6x10^6) antennas

 VS developed in-house code due to above

Virtus Solis © 2022 20
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 Intersection of Optics and RF

 Array factor (AF) vs detailed simulation

 Polarization effects included

 Extending for atmospheric effects

 Key output is beam efficiency

Virtus Solis © 2022 21



V
 I

 R
 T

 U
S

S 
O

 L
 I

S

 Beam Steering

 Side lobes

 Sensitivity

 Failure Effects

 …

Virtus Solis © 2022 22
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Thermal image of 
RF-Absorbing FoamIntensity map

Patch Antenna 
Transmitters
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Dispatchable – any time, any location
Works with existing infrastructure

Simplifies terrestrial renewables
 No seasonal storage
 No overbuild
 No smart grid 

The time is now.
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