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ABSTRACT: The Korean electric power supply plan was prepared by greatly enhancing the environmental and safety with considering
the economical efficiency of the electric equipment, the impact on the environment and the public safety. As a result, the fossil
energy-based power generation sector is accelerating the paradigm shift to eco-friendly energy such as solar power and wind. Also the
solar power industry is expected to grow into a super large-sized industry by converging the energy storage and electric vehicle industry.
Generally, a levelized cost of electricity (LCOE) is used to calculate the power generation cost for different generation power generation
efficiency, operating cost, and life span. In this paper, we have studied the future research and development direction of photovoltaic
technology development for the era of massive utilization of photovoltaic solar power, and have studied the LCOE of major countries
including China, USA, Germany, Japan and Korea. Finally we have reviewed USA and Japan research programs to reduce the LCOE.
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Subscript CIS  :copper indium selenium
IEA :international energy agency

LCOE : levelized cost of electricity ZEB  :zero energy building
FiT  : Feed-in-Tariff PCS : power conditioning system
FBR : fluidized bed reactor BIPV : building integrated photovoltaics
DWS : diamond wire saw
BSF  : back surface field 1LME
PERC : passivated emitter rear contact solar cell
PERT : passivated emitter rear totally diffused solar cell A& M A= 7)1 sl ojst i 2iutd 1t FAl o 42} AHT S
BOS : balance of system Holgt= 7|e 4 x1Ho o3t o x| a-&3}, g oA ¢,
LID : light induced degradation oY A] ¥FA-4H-40 ]9 TR 53}, o] Aok, 215
LeTID : light and elevated temperature induced degradation oy 2o] A3t =07 fHE= AZS oluA] F2rie] B
NREL : national renewable energy laboratory Slof| tigt &) & EZ 3} 1L QIth g Eo] o1 X ek Z1Ho|
DOE  : department of encrgy A olu17) Bre) -8 ), ofuiA] QL) ARy, e S
NEDO : new energy and industrial technology development = gk oy A 339 P& R AIekL, S A X< 715
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Fig. 1. Power mix according to the 8th basic plan for long-term electricity supply and demand
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Fig. 2. Cumulative PV capacity of the major countries
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Fig. 3. Average module price based on accumulated installation
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Fig. 4. LCOE weighted average of utility solar
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Fig. 5. LCOE trend by nations and applications
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power generation system estimated by the Japan’s
procurement price calculation committee

. . Budget for
Project name Period year 2018 Target goal
Development of high performance and Development of solar cell that combines high performance and
high reliability photovoltaic power 2015~2019 4,600 M¥ high reliability contributing to realization of 7 yen / kWh by 2030 to
generation cost reduction technology achieve power generation cost reduction target.
Solar PV power system efficiency Technology development targeting non-solar cell elements
improvement and maintenance technology| 2014~2018 690M ¥ (efficiency improvement of whole system, BOS cost and
development project maintenance cost reduction).
Development and demostration of technology that realizes
" appropriate treatment of photovoltaic power generation systems
Solar PV power recycllng. technology 2014~2018 110M¥ such as demolition and recovery technology as well as recycling
development project . . .
treatment technology at low cost and is aimed at building a social
system for recycling.
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