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Abstract— The Space Base Solar Power Plant is the new 

technology of electrical power generation in renewable 

power generation sector. The solar energy that reaches the 

Earth is about 10,000 times total human energy production 

but it cannot utilize for the power generation due to the 

many drawbacks. The space solar plant is situated in the 

earth orbit. It consist the 5 Km long shaft at the both end of 

the shaft the concentrating mirror is place and in middle 

portion consist solar panel, microwave generator, 

microwave transmitter. The concentrating mirror 

concentrating the sun radiation & high concentrating 

radiation beam on the solar panel then it converted into 

electrical power, this electrical power is again converted into 

high frequency of microwave. This high frequency wave is 

transmitted to the earth station where the receiver (rectenna) 

converted into electrical power and send to the grid. 
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I. INTRODUCTION 

The solar energy that reaches the Earth is about 10,000 

times total human energy production today and the energy 

available in near-Earth space is limitless. Research is being 

done on many different ways of using solar power 

economically on Earth, and many of these will be 

successful. However, sunlight is diffuse and not available 

continuously at the Earth's surface. So one additional 

possibility is to collect solar energy 24 hours per day in 

space, and transmit it as microwave beams to receivers on 

Earth. 

Compared to solar power collected at the Earth's 

surface, SPS faces the extra costs of space transportation 

and microwave power transmission. But in order to supply 

continuous electric power, solar systems on Earth need 

much greater area for collection, large scale energy storage 

for supply during the night-time and when it's cloudy, and 

long-distance transmission from remote areas to population 

centers.  

The solar energy available in space is literally 

billions of times greater than we use today. The life of the 

sun is an estimated 4-5 billion years, making space solar 

power as long-term energy solution. As Earth receives only 

one part in 2.3 billion of the Sun's output, space solar power 

is by far the largest potential energy source available.  

Solar energy is routinely used on nearly all 

spacecraft today. This technology on a larger scale, 

combined with already demonstrated wireless power 

transmission, can supply nearly all the electrical needs of 

our planet. The concept of space-based solar power station 

was introduced way back in 1968, but it’s only recently that 

the world has latched on to the idea.  

Now recently, Japan’s space aerospace research 

organizations setup the $05 billion solar power plant in 

space in next 3 year of capacity 200mega watt. And in 2030 

Japan setup solar power plant $21 billion with increase 

power generation capacity in space. In USA Solaren and 

California’s Pacific Gas and Electric utility are working 

together on a project to deliver 100 megawatts of power 

from space over a 15-year period that begins in 2015. 

II. HOW CAN BUILD THE POWER STATION 

A. Space Power Station Size: 

The size of a solar power satellite would be dominated by 

two factors: the size of the collecting apparatus (e.g. panels 

and mirrors), and the size of the transmitting antenna. The 

satellite antenna should be circular and about 1.5 kilometer 

in diameter or larger; the concentrating mirrors are 2.5 Km 

wide & the solar cell panel are 3 Km wide. Microwave 

intensity these antennas could transfer between 0.1 to 0.5 

giga watts of power.An SBSPS's structure will necessarily 

be large making it larger than most man-made structures on 

Earth. 

B. Location of Station: 

Locating a space power station in geostationary orbit is that 

the antenna geometry stays constant, continuous power 

transmission is possible. The distance from Earth to 

geostationary orbit is 22,300 miles or 35,700 km. The space 

power station revolves around the earth in orbit. The space-

based portion will be in a freefall, vacuum environment and 

will not need to support itself against gravity; it needs no 

protection from wind or weather, but it has space hazards 

such as solar storms. 

C. Earth-Based Infrastructure: 

The Earth-based receiver antenna would probably consist of 

many short dipole antennas, connected via diodes. The 

ground antenna should be elliptical, 5 km wide, and a length 

that makes the rectenna appear circular from GEO 

(Geostationary Orbit). Crops and farm animals may be 

raised underneath a rectenna, as the thin wires used for 

support and for the dipoles will only slightly reduce 

sunlight, or non arable land could be used, so such a 

rectenna would not be as expensive in terms of land use as 

might be supposed. 

D. Building From Space: 

The solar panels, antenna, and other space material are 

constructed on the earth and send to the space via rocket or 

spaceship (mining ship) 500,000 ton material loaded on 

space vehicle and launch from the earth. Some possible 

technologies include ground launch systems such launching 

from the moon may reduce the cost of building a solar 

power satellite from lunar materials.  

 

http://www.answers.com/topic/communications-satellite
http://www.answers.com/topic/circular-2
http://www.answers.com/topic/kilometre-wordnet
http://www.answers.com/topic/diameter
http://www.answers.com/topic/watt
http://www.answers.com/topic/geostationary
http://www.answers.com/topic/freefall
http://www.answers.com/topic/vacuum
http://www.answers.com/topic/dipole-1
http://www.answers.com/topic/ellipse
http://www.answers.com/topic/geostationary
http://www.answers.com/topic/arable-land
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III. CONSTRUCTION DETAILS 

A. Primary Mirror (Concentrating Mirrors): 

It consists of two primary concentrating mirrors place 

opposite on same shaft; this primary mirror is concentrating 

the solar radiation, which increases the heat & intensity of 

light, so the efficiency power generation increases. It is 

made up of silicon glass High concentration concave disks 

(HCSC) systems employ concentrating optics consisting of 

dish reflectors glass & concentrate sunlight to high 

intensities of light. 

B. Secondary Mirror (Solar cell panels): 

Secondary mirror consist a solar cell panels or PV cell, the 

concentrating solar radiation beam on the secondary mirror 

which converted into electrical power. A solar cell is not 

perfect in practice, so some new, thin-film approaches are 

more efficient & much less expensive and generally lighter. 

The multi-junction cells use a combination of several layers 

of both gallium arsenide and silicon to capture the largest 

spectrum of light possible. In an SBSPS implementation, the 

glass-pane protected solar cell panels are used, since they 

will be reduces for weight of solar cell panels. It is made 

from gallium arsenide or silicon material. 

C. Main Shaft: 

The shaft made from Titanium Alloys which are metallic 

materials which contain a mixture of titanium and other 

chemical elements. Such alloys have very high tensile 

strength and toughness (even at extreme temperatures), light 

weight, extraordinary corrosion resistance, and ability to 

withstand extreme temperatures. However, the high cost 

mirror is stand properly  

D. Magnetron: 

For the producing the microwave radiation from electrical 

power, magnetron tube & klystron is designed.  Magnetron 

tubes are used to produce higher frequency microwaves, 

s u c h  as those used for transmission, microwave radiation 

higher frequencies, s u c h  as radar etc. Microwave radiation 

is generally defined as that electromagnetic radiation having 

wavelengths between radio waves and infrared radiation. It 

is working is similarly as micro oven. Magnetron tubes 

produce microwave with using the supply from transformer 

send the microwave signal to band-pass filter to receive the 

microwave filtered signal and send to the transmitting 

antenna. 

E. Microwave Transmitting Dish: 

A typical parabolic antenna consists of parabolic reflector 

and they transmit a predetermined frequency in a 

predetermined direction. The structure is supported by a 

frame mainly formed of tubes welded together or of welded 

or riveted compartments. The main components of a 

microwave transmitter are a microwave power source, a 

modulator, and a power amplifier. The modulation can be 

done directly at microwave frequencies. Microwave 

radiation can be transmitted through space or through the 

atmosphere; from a microwave antenna and the microwave 

energy can be collected by Rectenna on the earth.  

F. Rectenna: 

 
Fig. 1: Rectenna Structure 

Rectenna is a receiver type antenna comprising a mesh of 

dipoles and diodes for absorbing microwave energy from a 

transmitter and converting it into electric power. A rectenna 

is a rectifying antenna, a special type of antenna that is used 

to directly convert microwave energy into electricity. Its 

elements are usually arranged in a multi element phased 

array with a mesh pattern reflector element to make it 

directional. Microwaves are received about 95% of the beam 

will fall on the Rectenna around 5km across the area. 

G. Inverter 

An inverter is an electrical device that converts direct 

current (DC) to alternating current (AC); the converted AC 

can be at any required voltage and frequency with the use of 

transformers, switching, and control circuits. 

H. Grid: 

Electric power is transfer from generating power plants to 

substations located near to population centers. It consists of 

big steel towers which is use to transfer the electrical power 

to load center. 

IV. WORKING OF THE POWER STATION 

The working of the Space Solar Power Station as shown 

below figure 1.2, to increase the power generated per KW, a 

typical solar panels is use the close-packed multi-junction 

solar cell rectangles that cover the area.  

 
Fig. 2: Overview of space base solar power plant 

http://www.answers.com/topic/gallium-arsenide-1
http://en.wikipedia.org/wiki/Metal
http://en.wikipedia.org/wiki/Material
http://en.wikipedia.org/wiki/Titanium
http://en.wikipedia.org/wiki/Chemical_element
http://en.wikipedia.org/wiki/Tensile_strength
http://en.wikipedia.org/wiki/Tensile_strength
http://en.wikipedia.org/wiki/Toughness
http://en.wikipedia.org/wiki/Antenna_(electronics)
http://en.wikipedia.org/wiki/Microwave
http://en.wikipedia.org/wiki/Electricity
http://en.wikipedia.org/wiki/Mesh
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Alternating_current
http://en.wikipedia.org/wiki/Transformer
http://en.wikipedia.org/wiki/Power_plant
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When the solar radiation emitted on concentrating 

mirror, this radiation is concentrated on the centre part of the 

mirror. In concentrating mirror a large area of sunlight is 

focused into the solar cell with the help of an optical mirror. 

These concentrating radiations are transfer to the secondary 

mirror i.e. solar cell for the generation of electrical power.  

When particles of light ('photons') are absorbed by 

the photovoltaic cell, they transfer their energy to some of 

the semiconductor's electrons, which are then able to move 

about through the material. For each such negatively 

charged electron, negative charge is called electron, a 

corresponding positive charge, called a 'hole', is created. & 

negative charge is electron. The energy of the absorbed light 

generates particles with positive and negative charge (holes 

and electrons), which move freely in all directions within 

the cell. The electrons (-) tend to collect in the N-type 

semiconductor, and the holes (+) in the P-type 

semiconductor. Therefore, when an external load is 

connected between the front and back electrodes hence 

electrical current flows in the circuit & passed through an 

inverter that converts the DC power into the type of AC 

power  

This electrical power converted into to microwave 

i.e. high frequency wave, for transmitted to the earth using 

Magnetron tubes, this microwave is transmitted through the 

microwave transmitting dish antenna to the earth bound 

receiver i.e. rectenna. Rectenna is rectifier type device 

which receive high frequency microwave and converted this 

wave into electrical power and this power is transmitted to 

the load centre with the help of transformer, transmission 

line 

V. COMPARISON 

The compression between Space Solar and Ground Solar are 

follows: 

Points Space Solar Ground Solar 

Availability of Light 24 Hours 8-10 Hours 

Intensity of Light High Low 

Weather No Weather Weather Problem 

Losses Less More 

Table 1: Comparison between space solar and ground solar 

plant 

VI. MAINTENANCE OF THE POWER STATION 

SBSPS required less maintenance, there is no requirement of 

man in a space for the maintenance, and it must be managed 

by robots. The robot manages the Installation, Maintenance, 

and Repair Work 

 
Fig. 3: Maintenance Robots of SBSPS 

VII. ADVANTAGES OF SBSPS 

1) It is the renewable source of energy 

2) It does not required any land, because whole 

structure is situated on the space 

3) Space solar power is available 24 hours a day, 7 

days a week, in huge quantities. It works regardless 

of cloud cover, daylight, or wind speed. 

4) Space solar power will provide true energy 

independence for the nations that develop it, 

eliminating a major source of national competition 

for limited Earth-based energy resources. 

5) Space solar power can take advantage of our 

current and historic investment in aerospace 

expertise to expand employment opportunities in 

solving the difficult problems of energy security 

and climate change.  

VIII. DISADVANTAGES OF SBSPS 

1) High development, Building cost. It required large 

amount of material so, the SBSPS cost is increases. 

2) It interfere the communication line and radio signal 

transmitting system. It also damages the 

communication system of satellite which lies on the 

lower orbit. 

3) The microwave have high frequency i.e. 5GHz it is 

hazards to the man, animal & flying bird  

IX. CONCLUSION 

Space solar power plant is more reliable than ground based 

solar power. It produce large amount of electrical energy. 

Due to more demand of electrical power on the earth, so it is 

more suitable power plant & not affected to environment. 

Develop the new technology to minimize the disadvantage 

of SBSPS, so it becomes a more reliable power plant. In 

order for SPS to become a reality the several things have to 

happen like; Government support, cheaper launch prices, 

involvement of the private sector 

REFERENCES 

[1] G.D Rai, “Non-Conventional Energy Source”, 2
nd

 

edition, Khanna Publication. 

[2] S.P.Sukhatme, J.K.Nayak,”Solar Energy”, 3
rd

 edition, 

The McGraw-Hill Companies. 

[3] Vladimir A. Vanke,”High Power Converter of 

Microwave into DC Power”, 30 August 1999 

[4] Space Solar Power,”  

http://www.nss.org/settlement/ssp/” 

[5] Laser Transmitting Solar Satellite,”  

http://www.energy.gov/article/space-base-solar-power/” 

[6] Susumu Sasaki, “Japan Aerospace Exploration Agency 

make the sci-fi idea of space-base solar power”,  

http://www.spectrum.ieee.org/green-tech/solar/how-

jpan-plans-to-build-an-orbital-solar-farm/ on 24 April 

2014  

[7] Space-based solar power operational in California by 

2016?,” http://www.solarenspace.com/”, 6 December 

2009 

[8] Space base solar power  

http://www.energy.gov/articles/space-based-solar-

power/ 

mailto:vanke@mesps.phys.msu.su
http://www.nss.org/settlement/ssp/
http://www.energy.gov/article/space-base-solar-power/
http://www.spectrum.ieee.org/green-tech/solar/how-jpan-plans-to-build-an-orbital-solar-farm/
http://www.spectrum.ieee.org/green-tech/solar/how-jpan-plans-to-build-an-orbital-solar-farm/
http://www.solarenspace.com/
http://www.energy.gov/articles/space-based-solar-power/
http://www.energy.gov/articles/space-based-solar-power/

