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Abstract

Institute for Unmanned Space Experiment Free Flyer (USEF) has been studying Space
Solar Power System (SSPS) since 2001. Research on promotion of utilization of solar photovoltaic
power generation (using microwave wireless power transmission) has been done from FY2004 to
FY2007. SSPS is thought as an ultimate application for that purpose in space. On the other hand,
concept of very large scale photovoltaic power generation systems (VLS-PV) are advocated and
studied by International Energy Agency (IEA) and so on. VLS-PV is a photovoltaic application on
Earth, especially in the desert. Both SSPS and VLS-PV are large scale systems. In this paper
typical concepts of SSPS and VLS-PV are introduced and their estimated cost of power
generation are compared.

(1) SSPS

A multi-bus tethered SSPS concept is selected as a reference model to estimate the
power generation cost . The space segment (satellite) is a combination of identical unit with power
generation, beam control and power transmission. The ground segment is a rectenna of which
output power is 1TGW(1000MW).

The breakdown of SSPS construction cost is; space segment 45%, ground segment 18%,
transportation 37%. As a result, estimated generation cost of the reference SSPS is about 9
yen/kWh. Every unit cost of materials is assumed to be that of 2030's which is rather challenging,
that is, a target cost. Cost of solar cell and launching cost, to LEO, are primary factors of power
generation cost. It is expected that PV cost is between 30 to 50 yen/W and launching cost is
around 10,000yen/kg-payload.

(2) VLS-PV

VLS-PV has been studied by IEA Task8 since 2003. They have done 6 case studies on
VLS-PV in the desert of the world, namely, Sonoran, Negev, Gobi, Sahara, Thar and Great Sundy.
100MW system of Gobi desert is shown in this paper as a "test plant". Ten 100MW systems  will
make up a 1GW system. Power generation cost of 1GW system depends on initial PV cost($/W)
and global irradiation(kWh/m?/year). In the case of Gobi desert, generation cost is about 6.5
yen/kWh. According to the roadmap "Cool Earth"(METI, 2008), the target cost of PV generation is
7 yen/kWh in around 2030.

If VLS-PV is expected to be a base-load station, it requires electric storage devices to
supply power at all hours of the day and night. The extra cost for storage will be more than 2-3
yen/kWh. In this case, generation cost of VLS-PV become comparable to that of SSPS.

1 Presented at the 11th SPS Symposium, 17-18 September, 2008
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