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Abstract : Amorphous Si(a-5i) solar cell, a thin film type, has been selected for the power
generation in the conceptual design of SPS 2000. Thin film solar cell is advantageous for ground-
space transportation and deployment in space. Mass-production and cost reduction for a-5i solar
cell are expected in the near future. Curreatly we have only 10 Mwatt/year for a-Si solar cell
production in Japan, but 100 MWait/year will be realized soon. ‘The module efficiency is slightly
less than 10 % at present , but is to be improved up to 15%. In the design of SPS 2000 power
generalion system, 1 kW/kg is used as the specific power. Compromising the power loss in the
cables and the interaction with the ambient plasma, 1 kV has been selected for the bus voltage, The
SPS 2000 power generation system has been designed by Dr.Kuninaka, Figure 1 shows the system
block diagram of the power generation and power lines. A subarray is composed of 12 solar cell
units. The array module, composed of 110 subarrays, is a mechanical element for assembly. The
conslitution of array module is shown in Fig.2. Each array module generates 180 A at 1 kV. The
weight of the array module is 270 kg per each module, Forty five array modules are assembled in
each wing; northeast, southeast, northwest, and southwest. The electric power from the array
modules is collected by the bus lines which are insulated copper plates 1 mm thick. Power
generation of SPS 2000 changes with the local time depending on the sun angle of the arrays and
the cell temperature. The diurnal variation of the generation power is shown in Fig.3. The major
research subjects for the SPS 2000 power generation system are; resistance to the space
environment, high power, light weight, and low cost. This chapter includes {wo papers associated

with the environmental issue; prevention of arc discharge and radiation resistance of the solar cell.
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Dr.Cho et al. discuss mitigation methods against arc discharge based on their laboratory
experiments, The result shows technical feasibility of 1,000 V bus for the SPS 2000 solar arry. Next
step is to apply the result to the design of the SPS 2000 power system, Dr.Sasaki et al. report
results of proton and electron radiation experiments on the a-Si solar cell. It is concluded that the a-
Si solar cell on the 1,100 km equatorial orbit will maintain more than 90 % of initial performance
after 10 years. Since the technology of a-Si solar cell has been rapidly improved, the radiation test

for the latest version of a-Si solar cell is highly desired.
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Fig. 1 System block diagram of power generation and power lines.
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Fig.2 Constitution of an array module.
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Fig.3 Diurnal variation of generation power.
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