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The paper discusses the potential advantages of operating a microwave power-generating solar 
power satellite (SPS) demonstrator in low equatorial orbit.  This system avoids the major problem 
faced by inclined-orbit LEO systems because the satellites would revisit each rectenna on every 
orbit - approximately every 2 hours instead of every 2 days (ie 24 times more frequently).   
Moreover, progressive expansion of the system through addition of satellites, and/or using larger 
satellites in progressively higher equatorial orbits, with the result that each rectenna could receive 
more energy more often and for longer on each occasion, could continue all the way up to geo-
stationary orbit systems.   
 
For a given antenna technology, the range of latitudes to which a low-orbit satellite can deliver 
power depends on its altitude.  Solar power satellites operating at progressively higher altitudes can 
deliver power to cities at progressively higher latitudes, representing an ever larger market:  within 
24 degrees of the equator there are cities with total population of some 200 million.  If their demand 
for electricity grows to the level in developed countries, the potential demand is 200 GW, which 
could grow to 300 GW in a few decades with continuing growth of the cities' populations.   
  
For the first phase, in which only rectennas within 3 degrees of the equator could receive power 
from a satellite at 1,100 km altitude, the authors visited 12 candidate countries where many millions 
of people living near the equator have no electricity supply, and little prospect of improvement in 
the near future.  The authors found strong support in each country for participating in an equatorial-
orbit, SPS operational demonstrator system. 
 
Japan would also benefit from improving diplomatic, economic and technological cooperation with 
the range of equatorial countries, many of which are rich in natural resources which Japan lacks.  In 
summary, the multiple advantages of an equatorial-orbit system compare well with three recent 
proposals for SPS demonstrators in geo-stationary orbit, Molniya orbit, and inclined low orbit 
respectively:  these all have disadvantages in cost, cost-benefit or expandability.   
 
An international conference to discuss an equatorial orbit system is recommended, for which the 
Malaysian government has offered a venue in Kuala Lumpur.  Such a first meeting of 
representatives from equatorial countries and space-faring countries could establish Working 
Groups to preparing joint positions on SPS in general, SPS demonstrators, technical issues 
concerning rectenna design and operation, RF frequencies to be used, planned power density levels, 
cooperation with neighbouring countries, and other matters.  If negotiations were successful, these 
could become the basis for forming an alliance of participating countries, the International Alliance 
for Energy from Space (IAES). 
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������� � �  �	 � � � �� (
��) 

Quito  0.14  1 
Kampala  0.19  1.2 
Singapore  1.14  4 
Nairobi   1.25  2 
Belem  1.28  1.5 
Johor Baru  1.47  0.6 
Mogadishu  2.04  2.9 
Guayaquil  2.10  3 
� ��    � � � 16.2 
 

� �  Kelang  3.03  0.5 
Manaus  3.08  1.6 
Kuala Lumpur 3.08  1.5 
Mombasa  4.02  0.6  
Kinshasa  4.18  5 
Bogota    4.32  7 
Lubumbashi  4.47  0.9 
Ipoh  4.60  0.5 
Abidjan (Cote d'Iv.)  5.19  3 
��    � � � 20.6 

 
Jakarta  6.16  10 
Dar es Salaam 6.51  2.5 
Yogyakarta  7.47  0.7 
Panama City  8.58  0.5 
Adis Ababa  9.03  3 
Port Moresby  9.25  0.6 
Cartagena  10.24  1 
Caracas  10.28  3 
Djibouti  11.30  0.5 
Lima  12.0  7 
��    � � � 28.8  (18.8) 

 
Managua  12.06  0.9 
Salvador (Brazil) 12.56  3.2 
Bangkok  13.45  7 
Manila  14.35  11 
Guatemala City 14.37  1 
Dakar  14.40  2 
 
 
La Paz  16.27  0.8 
Yangon  16.50  4 
Vijayawada  16.52  0.9 
Santa Cruz (Bolivia) 17.48  1.2 
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Harare  17.49  2 
Kingston (Jamaica) 17.59  2.7 
d�      � � � 36.7 (25.7) 

 
Pune  18.34  3.5 

Antananarivo  18.50  1.5 
Mumbai  19.0  18 
Vera Cruz  19.1  0.6 
Mexico City  19.26  18 
Belo Horizonte 19.46  4 
 

Hanoi  21.05  1.2 
Mecca  21.29  1 
Calcutta  22.34  13 
Shenzhen  22.39  1.2 
Rio de Janeiro 22.57  6 
Guangzhou  23.07  11 
Sao Paolo  23.31  18 
 � d�    � � �  97      (19) 
 � ��    � �   199.3   (100.3) 
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