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Abstract

National Institute of Polar Research (NIPR) conducts a lot of observations relating to the earth, the
environment, life, space and other fields. Syowa base in Antarctica is important base to study them.
In Syowa base, the diesel engine generator (DG) supplies electrical energy and thermal energy at the
same time, and the boiler supplies supplementary thermal energy. Most fuel for DG and boiler is
light oil. To reduce the volume of fuel consumed in Syowa base, we study the proper renewable
energy system (RE) to supply both electrical and thermal energy. However, the past introductions of
photovoltaic power generation systems (PV) and wind power generation systems (WG) were not
successful because of extreme climate condition in Antarctica. For example, most PV modules were
destroyed. We installed the test facility that PV modules were set in various condition to identify the
proper installation condition from the point of views of generation performance and reliability.

NIPR has a plan to construction of a new station near the existing Dome Fuji station. Dome Fuji
station is approx. 1,000km far from Syowa base and 3,800m above sea level. Though annual average
temperature in Syowa base is approx. -10 ‘C, annual average temperature in Dome Fuji station is
approx. -40 “C. This means that they need huge volume of oil heating in Dome Fuji. Moreover, a
big snow car from Syowa base to Dome Fuji station can run only 0.5 km with one litter of oil.
Therefore snow car has to carry huge volume oil from Syowa base to Dome Fuji station. The
introduction of renewable energy such as PV is more important than that in Syowa base.

Since almost every day is very fine, irradiance in summer at Dome Fuji is very high. However, PV
system is not useful for four months in winter, and we have to prepare the other renewable energy
system such as wind energy or energy storage system that can energy with high efficiency under
extreme cold condition for a long time.

SPS may be very useful to provide stable energy to Dome Fuji station. However, we have to
consider proper method not to affect the observation activities conducted by other a lot of countries

in Antarctica.

* Presented at the Thirteenth SPS Symposium, 28-29 October, 2010
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Fig.1 Average daily horizontal irradiation
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Fig.2 Appearance of PV test facility
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Fig.3 Daily irradiation
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