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Abstract

Simple estimation of the payload performance of orbit transfer vehicles (OTVs) for Space Solar
Power System (SSPS) was conducted. In order to reduce the transportation cost in SSPS program, it
is important to increase the payload ratio of OTVs so that the transportation requirement for
reusable launch vehicles is decreased. In this study, it was suggested that hundreds of OTVs carry
the materials separately and SSPS is assembled on geostationary earth orbit. Estimation results
indicated that the payload ratios of OTVs were approximately 0.5 in the four cases with types of
electric and thermal thrusters used. Mass breakdowns of the OTVs were also shown in the four
cases. In addition, an image of the OTV with ion engines was illustrated using several practical

parameters.
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Table 1 Performance and mass characteristics of candidate thrusters

lon engine  Hall thruster Laser Solar thermal
Specific impulse, s 4800 3000 1000 800
Thruster efficiency 0.65 0.50
Propellant Ar Ar He Ha
Specific mass of electric prop., kg/kW 24 22
Specific mass of solar cell, kg/kW 10 10
Mass coefficient of propulsion system - - 0.05 0.05

Breakdown of specific mass of electric propulsion system (kg/kW)
Ton Thruster head: 3, Power supply: 6, Others: 15
Hall Thruster head: 1.8, Power supply: 5.4, Others: 15
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Fig. 1 Payload ratio as a function of trip time.
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Table 2 Transportation capabil

ities of OTVs with candidate thrusters

Ion engine Hall thruster  Laser  Solar thermal
Thrust of OTV, N 14.1 12.9 78.6 74.4
Maximum power consumption of OTV, kW 540 400
Initial mass of OTV (on LEQ), ton 63 60 55 55
Propellant consumption for round trip, ton 8.4 11.9 24.5 29.6
Required quantity of OTV 323 344 408 523
Required mass on LEO for single SSPS, ton 16100 17200 20400 26100
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Fig. 2 Mass breakdown of OTV
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Fig. 3 Image of OTV with ion engines.

Table 3 Details on OTV with ion engines

Mass, ton Dimensions, m Comments
OTV (wet) 63
Payload * 31 96 x 10
Propulsion system body i3 10x10x3 With 14 ion engines
Solar wings * T 15 x 60 2 wings
Propellant and tank * 9 " Placed in propulsion system body
Others * 3

Items with star(*) are transported to LEO by RLV in each round trip.
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