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Abstract— Power Satellites (SPS) converts solar energy in to 

micro waves and sends that microwaves in to a beam to a 

receiving antenna on the Earth for converts Solar ion to 

ordinary Electricity. SPS is a clean, large-scale, stable 

electric power source. For SPS Wireless power transmission 

is essential. WPT contains microwave beam, which can be 

directed to any desired location on Earth surface. This beam 

collects Solar Energy and converts it into Electrical Energy. 

This concept is more advantageous than conventional 

methods. The SPS will be a central attraction of space and 

energy technology in coming decades. It is not a pollutant 

but more aptly, a man made extension of the naturally 

generated electromagnetic spectrum that provides heat and 

light for our sustenance. 
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I. INTRODUCTION 

The new millennium has introduced increased pressure for 

finding new renewable energy sources. The exponential 

increase in population has led to the global crisis such as 

global warming, environmental pollution and change and 

rapid decrease of fossil reservoirs. Also the demand of 

electric power increases at a much higher pace than other 

energy demands as the world is industrialized and 

computerized. Under these circumstances, research has been 

carried out to look in to the possibility of building a power 

station in space to transmit electricity to Earth by way of 

radio waves-the Solar Power Satellites. Solar Power 

Satellites (SPS) converts solar energy in to micro wave sand 

sends that microwaves in to a beam to a receiving antenna 

on the Earth for conversion to ordinary Electricity. SPS is a 

clean, large-scale, stable electric power source. Solar Power 

Satellites   is known by a variety of other names such as 

Satellite Power System, Space Power Station, Space Power 

System, Solar Power Station, Space Solar Power Station etc. 

One of the key Technologies needed to enable the future 

feasibility of SPS is that of Microwave Wireless Power 

Transmission. WPT is based on the energy transfer capacity 

of microwave beam I e, 1energy can be transmitted by a 

well-focused microwave beam. Advances in Phased array 

antennas and rectennas have provided the building blocks 

for a realizable WPT system.                            

II. LITERATURE REVIEW 

Thorat Ashwini [1] In outer space there is an uninterrupted 

availability of huge amount of solar energy in the form of 

light and heat. So the use of satellites primarily aimed at 

collecting the solar energy and beam it back to the earth is 

being considered. In geosynchronous orbit, i.e. 36,000 km 

(22,369 miles), a Solar Power Satellite (SPS) would be able 

to face the sun over 99% of the time. No need for costly 

storage devices for when the sun is not in view. Only a few 

days at spring and fall equinox would the satellite be in 

shadow. Unused heat is radiated back into the space. Power 

can be beamed to the location where it is needed, need not 

have to invest in as large as a grid. Electrical power 

accounts for much of the energy consumed. On the one 

hand, the major loss of power occurs during transmission, 

from generating stations to the end users. The resistance of 

the wire in the electrical grid distribution system causes a 

loss of 26% to 30% of the energy generated. Therefore, the 

loss implies that our present system of electrical 

transmission is 70% to 74% efficient. On the other hand, the 

generation is done primarily based on fossil fuels, which 

will not last long (say by 2050). In 1968, Dr. Peter Glaser 

introduced the concept of a large solar power satellite 

system of square miles of solar collectors in high 

geosynchronous orbit (GEO is an orbit 36,000 KM above 

the equator), for collection and conversion of sun's energy 

into an electromagnetic microwave beam to transmit usable 

energy to large receiving antennas (rectennas) on earth for 

distribution on the national electric power grid. The concept 

of the Solar Power Satellite (SPS) is very simple. It is a 

gigantic satellite designed as an electric power plant orbiting 

the earth which uses wireless power transmission of space 

based solar power. Space-based solar power essentially 

consists of three functional units: 

1) A Solar energy collector to convert the solar energy 

into DC (Direct current) electricity. 

2) A DC to Microwave converter. 

3) Large antenna array to beam the Microwave power to 

the ground. 

4) A means of receiving power on earth, for example via 

microwave antennas (Rectenna). 

The space-based portion will be in a free fall, 

vacuum environment and will not need to support itself 

against gravity other than relatively weak tidal stresses. The 

major advantages of SBSP are those they are pollution free, 

100% replacement for fossil fuels in the near future, 

elimination of transmission lines, overhead lines and cables 

as the power can be beamed directly to a particular spot all 

over the world. No air or water pollution is created during 

generation.  

Akhilesh A. Nimje [2] Electricity is the most 

versatile and widely used form of energy. The global 

demand for electricity is continuously growing. Of the total 

generation worldwide, more than 60 percent of energy is 

generated using coal-fired station resulting in carbon dioxide 

emission threatening the global warming. To mitigate the 

consequence of the climate change, the generation systems 

need to undergo significant changes. The installed capacity 

over the last century is a clear picture of growing economy. 

To satisfy the increasing demand for power and reducing 

CO2 emission, the future generation system must meet the 

demand, reliability, efficiency and sustainability. This has 

accelerated the generation using solar, wind, tidal, and many 

more. The objective of such initiative is to investigate on the 

feasibility, financing and development of new plans [1]. 
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According to the “Load Generation Balance Report 2013-

2014” of India, the energy requirement registered a growth 

of 6.5% during the year 2012-2013 against the projected 

growth of 5.1% [2]. This is due to increasing population, 

advancement in living standard of the people, discovery of 

new power consuming yet comfort providing 

devices/appliances and improvement in the life style of the 

masses. The conventional methods for generating electrical 

power are insufficient for providing the increasing demand 

of electrical power. Thus, there is an urgent need to 

supplement the conventional sources. Solar power 

generation with its associated technologies has advanced 

few steps ahead in last several decades. It has been believed 

and investigated since last four decades that solar energy in 

space free from the weather conditions is quite different 

from that on the earth. The SPS system has great potential to 

harness solar power using bulk photovoltaic (PV) array in 

space and transmit it to the earth using microwave. The solar 

energy from sun while travelling a path to Earth is lost in the 

atmosphere because of the effects of reflection and 

absorption. Therefore, it would be much beneficial to absorb 

solar energy from the geosynchronous orbit. A 

geosynchronous orbit is any orbit which has a period equal 

to the earth's rotational period. Accounting for efficiency, 

the PV cells produce 5 to 10 % times more power at space 

than at ground [3]. Thus placing solar cells in space has a 

competitive advantage over solar power plants on the Earth. 

A photovoltaic cell can be placed on satellite revolving in 

geosynchronous orbit to absorb the solar energy. The 

satellite is called as solar powered satellite. The generated 

DC by the photovoltaic cell can be converted into 

microwave by using magnetron, klystron or solid state 

devices. The generated microwave is transferred to the earth 

using antenna. The transmitted power is received by a 

device called rectenna. The received power is converted into 

DC power by filters and schottky diode. Power transmission 

using laser beam is also possible but, the power efficiency at 

both the transmitter and receiver of microwave transmission 

is more as compared with laser. 

S.G. Satavekar [3] The new millennium has 

introduced increased pressure for finding new renewable 

energy sources. The exponential increase in population has 

led to the global crisis such as global warming, 

environmental pollution and change and rapid decrease of 

fossil reservoirs. Also the demand of electric power 

increases at a much higher pace than other energy demands 

as the world is industrialized and computerized. Under these 

circumstances, research has been carried out to look in to the 

possibility of building a power station in space to transmit 

electricity to Earth by way of radio waves-the Solar Power 

Satellites. Solar Power Satellites (SPS) converts solar 

energy in to micro waves and sends that microwaves in to a 

beam to a receiving antenna on the Earth for conversion to 

ordinary Electricity. SPS is a clean, large-scale, stable 

electric power source. Solar Power Satellites is known by a 

variety of other names such as Satellite Power System, 

Space Power Station, Space Power System, Solar Power 

Station, Space Solar Power Station etc. One of the key 

Technologies needed to enable the future feasibility of SPS 

is that of Microwave Wireless Power Transmission. WPT is 

based on the energy transfer capacity of microwave beam I 

e, energy can be transmitted by a well focused microwave 

beam. Advances in Phased array antennas and recten as 

have provided the building blocks for a realizable WPT 

system. 

Enemuoh F. O, [4] In our present electricity 

generation system we waste more than half of its resources. 

Especially the transmission and distribution losses are the 

main concern of the present power technology. Much of this 

power is wasted during transmission from power plant 

generators to the consumer. The resistance of the wire used 

in the electrical grid distribution system causes a loss of 26-

30% of the energy generated. This loss implies that our 

present system of electrical distribution is only 70-74% 

efficient. We have to think of alternate state - of - art 

technology to transmit and distribute the electricity. Now- a- 

days global scenario has changed a lot and there are 

tremendous development in every field. If we don‟t keep 

pace with the development of new power technology we 

have to face a decreasing trend in the development of power 

sector. The transmission of power without wires may be one 

noble alternative for electricity transmission. Projections of 

future energy needs over this new century show an increase 

by a factor of at least two and half, perhaps by as much as a 

factor of five. All of the scenarios indicate continuing use of 

fossil sources, nuclear, and large hydro. However, the 

greatest increases come from “new renewable” and all 

scenarios show extensive use of these sources by 2050. 

Indeed, the projections indicate that the amount of energy 

derived from new renewable by 2050 will exceed that 

presently provided by oil and gas combined. This would 

imply a major change in the world‟s energy infrastructure. It 

would be a herculean task to acquire this projected amount 

of energy [1]. Wireless transmission of power, also called 

wireless power transfer (WPT), is a means of delivering 

power to an end-use device without wires or contacts. One 

of the oldest known power transmission technologies, WPT 

is seeing a resurgence of interest. Scientists and engineers 

have known over the past century that transferring electric 

power does not require wires to be in physical contact. 

Wires typically allowed devices to receive both power and 

communicate with other devices. As wireless data 

transmission eliminates the need for wires to carry data, 

there is a growing need to find ways to provide power 

without wires making devices truly portable and mobile. 

With the explosive growth in wireless data applications, the 

market potential for wireless energy transfer technologies 

has seen a dramatic increase 

M.Muthupriya [5] The Solar Power Satellite energy 

system is to place giant satellites, covered with vast arrays 

of solar cells, in geosynchronous orbit 22,300 miles above 

the Earth's equator. Each satellite will be illuminated by 

sunlight 24 hours a day for most of the year. Because of the 

23" tilt of the axis, the satellites pass either above or below 

the Earth’s shadow. It is only during the equinox period in 

the spring and fall that they will pass through the shadow. 

They will be shadowed for less than 1% of the time during 

the year. The solar cells will convert sunlight to electricity, 

which will then be changed to radio frequency energy by a 

transmitting antenna on the satellite and beamed to a 

receiver site on Earth. It will be reconverted to electricity by 

the receiving antenna, and the power would then be routed 

into our normal electric distribution network for use here on 

the Earth. One of the major issue in power system is the 
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losses occurs during the transmission and Distribution of 

electrical power. As the Demand increases day by day, the 

power generation increases and the power loss is also 

increased. The percentage of loss of power during 

transmission and distribution is approximated as 26%. The 

main reason for power loss during transmission and 

distribution is the resistance of wires used for grid. The 

efficiency of power transmission can be improved to certain 

level by using high strength composite overhead conductors 

and underground cables that use high temperature super 

conductor. But, the transmission is still inefficient. 

According to the World Resources Institute (WRI), India’s 

electricity grid has the highest transmission and distribution 

losses in the world – a whopping 27%. Numbers published 

by various Indian government agencies. Put that number at 

30%, 40%and greater than 40%. This is attributed to 

technical losses (grid’s inefficiencies) and theft. 

Akhil Nair [6] A recent survey conducted on 

consumption of the existing oil reserves on earth revealed 

shocking facts that if we keep consuming oil at the current 

rate ,the oil wells might dry up within the next 65 years. 

This definitely calls for an alternative source of energy for 

future generations. The advent of solar cells gave an impetus 

to harnessing the Solar power as a renewable energy 

resource. But the drawback of solar cells on earth is non-

availability of sunlight at night. Another disadvantage of 

solar panels on earth is the obstruction of sunrays due to the 

clouds. The solution to these difficulties in producing solar 

power on Earth is the use of Solar Power Satellites 

(SPS).The SPS are illuminated by the Sun for 99% of the 

time in a year except for a short duration during equinox. 

Also the microwave power can pass through the clouds and 

other barriers and thus is an unobstructed source of energy. 

The following Sections will built upon the concepts of Solar 

Power Satellite (SPS), Wireless Power Transmission (WPT) 

and Advantages & Disadvantages of SPS. 

Barathwaj. G [7] In outer space there is an 

uninterrupted availability of huge amount of solar energy in 

the form of light and heat. So the use of satellites primarily 

aimed at collecting the solar energy and beam it back to the 

earth is being considered. In geosynchronous orbit, i.e. 

36,000 km (22,369 miles), a Solar Power Satellite (SPS) 

would be able to face the sun over 99% of the time. No need 

for costly storage devices for when the sun is not in view. 

Only a few days at spring and fall equinox would the 

satellite be in shadow. Unused heat is radiated back into the 

space. Power can be beamed to the location where it is 

needed, need not have to invest in as large as a grid. 

Electrical power accounts for much of the energy consumed. 

On the one hand, the major loss of power occurs during 

transmission, from generating stations to the end users. The 

resistance of the wire in the electrical grid distribution 

system causes a loss of 26% to 30% of the energy generated. 

Therefore, the loss implies that our present system of 

electrical transmission is 70% to 74% efficient. On the other 

hand, the generation is done primarily based on fossil fuels, 

which will not last long (say by 2050). In 1968, Dr. Peter 

Glaser introduced the concept of a large solar power satellite 

system of square miles of solar collectors in high 

geosynchronous orbit (GEO is an orbit 36,000 KM above 

the equator), for collection and conversion of sun's energy 

into an electromagnetic microwave beam to transmit usable 

energy to large receiving antennas (rectennas) on earth for 

distribution on the national electric power grid. The concept 

of the Solar Power Satellite (SPS) is very simple. It is a 

gigantic satellite designed as an electric power plant orbiting 

the earth which uses wireless power transmission of space 

based solar power. [2] Space-based solar power essentially 

consists of three functional units: 

1) A Solar energy collector to convert the solar energy 

into DC (Direct current) electricity. 

2) A DC to Microwave converter. 

3) Large antenna array to beam the Microwave power to 

the ground. 

4) A means of receiving power on earth, for example via 

microwave antennas (Rectenna). 

The space-based portion will be in a freefall, 

vacuum environment and will not need to support itself 

against gravity other than relatively weak tidal stresses. The 

major advantages of SBSP are those they are pollution free, 

100% replacement for fossil fuels in the near future, 

elimination of transmission lines, overhead lines and cables 

as the power can be beamed directly to a particular spot all 

over the world. No air or water pollution is created during 

generation. 

Hemant m. dighade [8] Electricity is the most 

versatile and widely used form of energy. The global 

demand for electricity is continuously growing. Of the total 

generation worldwide, more than 60 percent of energy is 

generated using coal-fired station resulting in carbon dioxide 

emission threatening the global warming. To mitigate the 

consequence of the climate change, the generation systems 

need to undergo significant changes. The installed capacity 

over the last century is a clear picture of growing economy. 

To satisfy the increasing demand for power and reducing 

CO2 emission, the future generation system must meet the 

demand, reliability, efficiency and sustainability. This has 

accelerated the generation using solar, wind, tidal, and many 

more. The objective of such initiative is to investigate on the 

feasibility, financing and development of new plans [1]. 

According to the “Load Generation Balance Report 2013-

2014” of India, the energy requirement registered a growth 

of 6.5% during the year 2012-2013 against the projected 

growth of 5.1% [2]. This is due to increasing population, 

advancement in living standard of the people, discovery of 

new power consuming yet comfort providing 

devices/appliances and improvement in the life style of the 

masses. The conventional methods for generating electrical 

power are insufficient for providing the increasing demand 

of electrical power. Thus, there is an urgent need to 

supplement the conventional sources. Solar power 

generation with its associated technologies has advanced 

few steps ahead in last several decades. It has been believed 

and investigated since last four decades that solar energy in 

space free from the weather conditions is quite different 

from that on the earth. The SPS system has great potential to 

harness solar power using bulk photovoltaic (PV) array in 

space and transmit it to the earth using microwave. The solar 

energy from sun while travelling a path to Earth is lost in the 

atmosphere because of the effects of reflection and 

absorption. Therefore, it would be much beneficial to absorb 

solar energy from the geosynchronous orbit. A 

geosynchronous orbit is any orbit which has a period equal 

to the earth's rotational period. Accounting for efficiency, 
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the PV cells produce 5 to 10 % times more power at space 

than at ground [3]. Thus placing solar cells in space has a 

competitive advantage over solar power plants on the Earth. 

A photovoltaic cell can be placed on satellite revolving in 

geosynchronous orbit to absorb the solar energy. The 

satellite is called as solar powered satellite. The generated 

DC by the photovoltaic cell can be converted into 

microwave by using magnetron, klystr is converted into DC 

power by filters and schottky diode. Power transmition 

using laser beam is also possible but, the power efficiency at 

both the transmitter and receiver of microwave transmission 

is more as compared with laser. 

III. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram 

IV. ADVANTAGES AND DISADVANTAGES 

The idea collecting solar energy in space and returning it to 

earth using microwave beam has many attractions. The full 

solar irradiation would be available at all times expect when 

the sun is eclipsed by the earth. Thus about five times 

energy could be collected, compared with the best terrestrial 

sites the power could be directed to any point on the earth’s 

surface. The zero gravity and high vacuum condition in 

space would allow much lighter, low maintenance structures 

and collectors. The power density would be uninterrupted by 

darkness, clouds, or precipitation, which are the problems 

encountered with earth based solar arrays. The realization of 

the SPS concept holds great promises for solving energy 

crisis. The concept of generating electricity from solar 

energy in the space itself has its inherent disadvantages also. 

Some of the major disadvantages are: The main drawback of 

solar energy transfer from orbit is the storage of electricity 

during off peak demand hours .The frequency of beamed 

radiation is planned to be at 2.45 GHz and this frequency is 

used by communication satellites also .The entire structure 

is massive. High cost and require much time for 

construction. Radiation hazards associated with the system. 

Risks involved with malfunction. High power microwave 

source and high gain antenna can be used to deliver an 

intense burst of energy to a target and thus used as a 

weapon[5]. 
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