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Th e m ost s ig n ific a n t p e rc e n ta g e of toxic w a ter p ollu tion c om e s from
c oa l-fire d p ow er p la n ts . A c c ord in g to O E C D , th e tota l e n e rg y su p p ly b y
n on -re n ew a b le sou rc e s is 7.2E J (E xa jou le s , e q u iva le n t to 2 E +15 W h ). In
a re p ort m a d e b y S ta tis ta C oa l p ow er g e n e ra tion w orld w id e g re w to
a p p roxim a te ly 10 ,0 4 2 te ra w a tt h ou rs in 20 21. C oa l a n d fu el oil
c om bu stion e m it fly a sh p a rtic les in to th e a tm osp h e re , w h ic h
c on trib u te to a ir p ollu tion p rob le m s a n d g lob a l c lim a te c h a n g e .

Problem



Solution

S p a c e S ola r P ow e r, to ta c k le th e se g lob a l a la rm in g issu e . It g a th e rs
e n e rg y from su n lig h t in sp a c e a n d tra n sm its it w ire le ss ly to E a rth .
S p a c e sola r p ow e r c a n solve ou r e n e rg y a n d g ree n h ou se g a s
e m iss ion s p rob le m s. D u e to its op e ra tion b a se d in ou te r-sp a c e it is
c on tin u ou sly e xp ose d to S u n lig h t 24 h rs/D a y a n d c ou ld th e re fore
g e n era te c on tin u ou s e le c tric ity a s c om pa re d to te rre stria l sola r
p a n e ls .



Solar Power Satellite

Captured solar energy 
is transmitted to 

satellite power station 
and further converted 
to microwave signals 

using magnetron / 
klystron

Uninterrupted 
Microwave energy is 

beamed to Earth 
station and received by 

rect-antennas

4 such Ga-As solar 
panels are deployed 

in B-roll / Horus 
patterns round the 

satellite



Horus Deployment
Credits -NASA LUCY Mission

Credits - The Verge

B-roll Deployment

Solar Panel Deployment Process

http://www.youtube.com/watch?v=kjJW7AcQWfA


Microwave signal generation

Key components in microwave wireless 
power transmission system are :

● Transmitter - Includes a DC-RF 

converter and transmitting antenna

● Beam control

● Rect-antenna



Microwave transmitter 

2.45 GHz 
microwave 
power

d (in km)

2.45 GHz 
microwave 
power

DC  
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Inverter
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50 Hz 
power

Operation Block Diagram of 
Space Solar Power



DC-RF converter

Magnetron

● EM radiation in microwave range 
is generated when electrons are 
forced to move in circular path 
under the influence of 
permanent magnet

● Higher efficiency and low 
spectral noise achieved

● The output microwave power 
signals are radiated by parabolic 
dish antennas

Klystron

● Operates at higher power and 
higher temperatures

● Can be used to amplify the power 
signal if needed

● The output power signals are 
radiated using slotted waveguide 
antennas



● Rectenna receives 
microwave beams and 
converts them to DC 
power.

● Array of dipole antennas
are arranged to obtain 
high efficiencies.

● If we use 2.45 GHz 
microwave WPT, the 
number of antenna 
elements per square 
metre is in the order of 
100

Ground Station

Low 
Pass 
Filter

DC 
Bypass 
Filter

RL

A n te n n a

Schottky
Barrier 
Diode



Laser VS Microwave Solar Satellite

Laser based SPS Microwave based SPS

● Troublesome in transmitting power
through dense clouds and rains

● Requires constellation of satellites to
create a substantial impact

● Blinding and weaponization could
raise safety concerns with laser based
solar satellites.

● Uninterrupted power transmission
through atmospheric conditions

● Provides almost 1GW of energy to the
ground receiver, enough to power a
large area

● Much safer and efficient to be
deployed into orbit.



Space Robotics - Outstation

R ob otic s  ou ts ta tion
● C on s is tin g of W e ld in g a n d

G ra b b in g B ots

● Th is s ta tion w ill h a ve
c a p a b ility to h old F ou r b ots a t
a tim e w ith R e c h a rg in g a n d
R e fu e lin g s ou rc e s for R C S
th ru s te rs .

R C S Th ru s te rs - To c on trol R oll, Y a w ,
P itc h a n d A ltitu d e of th e s ta tion

Bot Holding 
Compartments

Electronics 
System

Fuel Tanks

Outstation - CAD Model 



Modular Panels 

R e p la c e m e n t of P a n e ls  
d on e  w ith  b ots

Panel Holding 
SlotAdjustable Panel 

slot on SSPS



● W e ld in g  B ot - W ill b e  u s e d  to 
re p a ir  in  te rm s  of s h ort d a m a g e s  
m a d e  d u e  to S p a c e  d e b ris  or 
W e a r a n d  Te a r of th e  S S P S

● M a in te n a n c e  B ot - Th e y w ill b e  
u s e d  for rou tin e  c h e c k u p  a n d  
p re d ic tive  m a in te n a n c e  of th e  
S S P S

Bots - Welding and Maintenance

RCS Thrusters

Cameras

Robotic Arms



Inorbit - Refueling

Robotic Outstation 
CAD Model Credits - OrbitFAB

Refueling Outpost by OrbitFab
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