What is a solar power satew__,

1968: Peter Glaser introduces the cefie
solar collectors in high geosyacfironou
beam to transmit usable’énerg

What is space based solar power?

A step by step diagram on space based solar power. Space-based solar po er (SB SP or SSP is theit
of collecting solar power in outer space with solar power satellites (SPS) and distributi to E -

Could orbiting solar panels be a viable energy source?
Unlike intermittent renewable-energy sources on the ground,these orbiting panels would always bask in
bright sunlight and would potentially offer a continuous supply of power. Now such scheméé'm
look possible,thanks to cheaper hardware and the falling cost of space launches.

ning to

What is energy orbit (e-orbit)?

2019: Aditya Baraskar and Prof Toshiya Hanada from Space System Dynamic Laboratory, Kyushu University
proposed Energy Orbit (E-Orbit), a small Space Solar Power Satellite constellation for power beaming
between satellites in low earth orbit.

Can space solar power beam power to Earth?

A space solar power prototype that was launched into orbit in January is operational and has demonstrated
its ability to wirelessly transmit power in space and to beam detectable power to Earth for the first time.

Could a space-based solar power system be in orbit?
Teams around the world are working on key parts of space-based solar-power systems,and a prototype built

by researchers at the California Institute of Technology (Caltech) in Pasadena should begin experiments in
orbit this month.
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Orbital Space Solar Power Option for a Lunar
Village One of the most significant challenges to the
implementation of a continuously manned lunar
base is power. During the lunar day (14 Earth days),
it is conceptually simple to deploy solar arrays to
generate the estimated 35 kilowatts of continuous
power required. However, generating this level

The cost of production of orbital solar power plants
could also become substantially lower than that of
any Earth-based power plant. Also the
improvements in the conversion of radio waves to
electrical waves has increased the probability in a
much larger way. The potential of SBSP to provide
clean, reliable power to the world 24/7 at a lower

Fig. 2. Schematic presentation of the solar orbital
power plant: (a) Solar thermal power uses heat from
the Sun to power the turbines. The generated
electricity is converted to microwaves, and
transmitted to Earth. (b) Photovoltaic power plant
uses solar cells for generation of electricity, and is
otherwise the same as the solar thermal power
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On earth, solar power is greatly reduced by night,

=
} cloud cover, atmosphere and seasonality. Some 30
_ } percent of all incoming solar radiation never makes
_— I it to ground level. In space the sun is always
= | shining, the tilt of the Earth doesn"t prevent the
— T collection of power and there's no atmosphere to

ENERGY STORAGE SYSTEM . . '
A reduce the intensity of the sun's rays.

Scientists anticipate building kilometres-wide arrays
of solar panels that would orbit Earth at a distance
of around 36,000 kilometres. The energy that they

4

harvest would be converted to

The long-awaited announcement regarding the
launch of the inaugural orbital solar power plant was
made during the International Conference on Space
Energy, held from 17 to 19 April 2024 in London.
The Space-based solar power (SBSP) initiative is
part of Japan's OHISAMA program, slated to
commence in 2025.
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The concept of space-based solar power, also
T : referred to as solar power satellites (SPS), has been
N s evolving for decades. In 1968, Dr. Peter Glaser of
‘I ronae ' Arthur D. Little, Inc. introduced the concept using
—— . microwaves for power transmission from
geosynchronous orbit (GEO) to an Earth-based

rectifying antenna (rectenna).

While wireless (and optical) power transmission has
been considered for space-based solar power
(Glaser, 1992, Laracy et al., 2007, Rawer, 1982,
Venugopal et al., 2022, Chen et al., 2023), the key
advantage of orbiting solar reflectors is that the
space and ground segments are entirely
decoupled.For wireless power transmission a large
ground-based rectenna array ??7?

The Solar Space Power Demonstrator satellite ran
three experiments to begin assessing the tech's
feasibility. and such orbital solar arrays will likely
need to be several thousand feet wide
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The initiative has established a 12-year
development plan that could see a demonstrator
power plant, assembled by robots in orbit, beam
gigawatts of power from space to Earth as early as
2035

Outdoor Cabinet Energy Storage System

What else is ESA doing to advance SBSP? In
December 2021, ESA hosted an international
workshop on Space-based Solar Power for Net Zero
by 2050, which attracted more than 360 people from
both the space and non-space sectors.The goal was
to explore the vital role that SBSP could have in the
fight against climate change, and how it could help
shape ESA's ???

Space-Based Solar Power Department of Energy.
Energy.gov; Space-Based Solar Power; Graphics
by Sarah Gerrity. Interactivity by Daniel Wood. 1000
Independence Ave. SW Washington DC 20585
202-586-5000. Sign Up for Email Updates.
Facebook Twitter Instagram Linkedin. About
energy.gov. History; DOE STEM,;
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The Value of Our Research. The SSPS has many
advantages as follows: it provides power 24 hours a
day without being affected by weather conditions,
unlike terrestrial renewable energy sources; the
solar irradiance in space is 40% stronger than that
on the ground; power can be directed to different
locations on demand; as the SSPS eliminates the
need for power lines, it ??7?

The sunlit side of Earth, as seen from 1 million miles
away by the DSCOVR spacecraft. The startup
Reflect Orbital plans to launch a constellation of
orbiting mirrors to beam sunlight to solar

China, though, is set to complete solar power
generation and transmission tests at different orbital
altitudes before building a station. The country plans
to conduct a "space high voltage transfer and
wireless power transmission experiment”. This will
occur in low Earth orbit in 2028, according to the
China Academy of Space Technology (CAST).
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This concept has a few key advantages against
"traditional” orbital solar designs: Power satellites
will necessarily degrade over time. And contrary to
solar panels on Earth, there is for now no realistic

path to recycling, meaning that expensive and
complex machinery are fully wasted at the end of
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Rendering of an orbital solar power station. Image
credit: Astrostrom. Swiss company Astrostrom
GMBH, headed by astronautical artist and
researcher Arthur R. Woods, has presented an
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Today, the U.K. government is already considering
building a $20.8-billion orbital solar power station,
with a U.K. Member of Parliament recently
suggesting SpaceX might take the proposed solar
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The CalTech Space Solar Power Project (SSPP)
launched in early 2023 with a package of prototype
components that could be used in orbital solar
farms. China has plans for a station with commercial
generation capacity as early as the 2030s.

In January 2023, the Caltech Space Solar Power
Project (SSPP) is poised to launch into orbit a
prototype, dubbed the Space Solar Power
Demonstrator (SSPD), which will test several key
components of an ambitious plan to ???

Enrey e System \. A constellation of Solar Power Satellites would be in
P operation by the mid 2040s, delivering a substantial
H = proportion of the UK's energy needs. Roadmap for
ﬁ=-=£, orbital demonstrator by 2030; Operational system
could be developed by 2040; Scalable to ???
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LIQUID COOLING ENERGY
STORAGE SYSTEM
ing.

Solar Power Satellites, given their size, would be at
risk of an increased frequency of interactions with
orbital debris (though this is much reduced in GEO
compared to lower orbits) and micrometeoroids.
Strategies for how to deal with this (as well as other

environmental hazards such as solar flares) will
= - need to be investigated during future

*

The interaction of structural dynamics with the
orbital mechanics of Solar Power Satellites (Frazer
Nash) Considering that solar power satellites are

likely to be large, sparse and flexible structures,
they are likely to deform whilst in orbit. This study
will investigate the relationship between orbit
mechanics and the structural properties of

The U.S. Naval Research Laboratory launched an
orbital SPS experiment on the X-37B space plane in
May 2020 to test the viability of space-based solar
power systems, including converting sunlight to

microwaves and analyzing the antenna's energy
conversion process and resulting thermal
E performance.

. L.
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The fundamentals of Space Solar Power (SSP) are
well understood and could lead to a world of energy
abundance; the deliverable energy from just a 10
km geostationary (GEO) band exceeds 570
TW-years ??? enough to supply ten billion people at
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six-times current US per-capita levels. Despite this,
SSP has languished for fifty years.

The environmental impact of the orbital solar power
plants would become significantly lower than for any
Earth-based power plant except perhaps nuclear
fusion. Measured by CO 2 emissions, it would be
about 0.5 kg per W of useful power, and this
number would even decrease with improved
technology and larger scope;-

Space-based solar power generation, first described

V_‘iaﬁ%ﬁ! , g&‘ ° a in 1968 by former launch and assemble orbital
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!E e | 1 j| Q% 5 power stations mean the energy they produce would
L\. Wr - ~ be too expensive ??7? 61 cents per kilowatt
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o Space-based solar could solve a lot of Earth's clean
energy problems; an orbital solar setup can harvest
sunlight 24/7 ??7? and the good stuff, too,
unmolested by atmosphere or weather conditions.

The ability to wirelessly transmit solar power from

|
'

space has huge implications for renewable energy.
i | This new partnership between Orbital and Virtus

v

demonstrates that public and private interest

The solar power satellite would be 1.7km in
diameter, weighing around 2,000 tonnes. The
terrestrial antenna takes up a lot of space ???
roughly 6.7km by 13km. Given the use of land
across the UK
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To move the needle forward on space-based solar
power, the White House should establish a small
interagency Space Energy Working Group, led by
the president's Science Advisor, to explore a whole
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