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ABSTRACT Although North Korea has various mineral resources, mine operation is difficult due to a lack of the latest technology
and equipment and the aging of infrastructure facilities. In particular, the lack of power supply has been highlighted as a major cause
of difficulty in mine operation. If an independent electricity generation system is constructed using photovoltaic energy, it would be
possible to supply electricity smoothly without restructuring the backward infrastructure facilities. This study examined the solar
energy potential near Gumdeok mine, which is the largest zinc deposit in North Korea. Optimal site selection for a photovoltaic
system and estimation of electricity generation and construction cost were also performed. The largest optimal area in the study area is
the farmland in the southeast of the mine. If a solar power system is constructed in all of the optimal areas, it would be possible to
construct a system with a capacity of 129 MW, which is expected to provide approximately 50% of the power required in Gumdoek
mine. The results of this study can be used as a new alternative to power shortages in North Korea. The results are also expected to help
make various decisions and policies related to North Korea.

Key words Solar Energy(E}] 9 of| ] ®]), Photovoltaic(El] 933, Potential(3F 2} &), North Korea(+3F), Optimal Site Selection(Z] %]
FA] A4), Mine(3Z4h)

Nomenclature GCR : ground cover ratio, none
A - area m’ I : irradiance, Wh/m’/day
IE :inverter efficiency, %

AE :annual electricity generation, kWh/year

DAR : dc to ac ratio, none NP nominal power, kW

LU :land use percentage, %
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subscript

EIA :U.S. energy information administration
GCR : ground cover ratio

GIS : geographic information system

NDVI : normalized difference vegetation index
NREL : national renewable energy laboratory
SAM : system advisor model

SVF :sky view factor

TMY : typical meteorological year
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Fig. 2. Sunmap without considering panel direction in the
study area
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Fig. 3. Example of Viewmap in the study area
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Fig. 5. Irradiance map in the study area
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