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ABSTRACT In situations, where the weight of a renewable energy certificate (REC) for a battery energy storage system (BESS)
linked to a photovoltaic (PV) system is applied, it is necessary to evaluate the optimal capacity of the BESS to maximize the profit and
prepare for a change in future support policy. The levelized cost of energy (LCOE) was calculated for a range of conditions using the
hourly power generation data and charge/discharge guidelines of the nationwide PV plants. As a result, the optimal capacity of BESS
under the current REC weight 5.0 was determined to be 2.7 times that of the PV capacity nationwide. In the reference cases of Jeju,
Gyeongnam, and Jeonnam, which have the lowest, average, and highest solar radiation of the country, it was confirmed that the
economic benefit by BESS linkage was higher in cases of lower solar radiation. If the REC weight is downgraded in the future, the
optimal capacity of BESS will also be reduced. If there is no reduction in the BESS facility unit cost, the advantage of the REC
weighted value of 3.5 or less will be lower than that of a PV single operation.

Key words Photovoltaic(PV; B 9337 7]), Battery energy storage system(BESS; B €] 2] *]%}%4}2]), Renewable energy certificate
(REC; A A A of| U] A] &3 21 5 A]), Levelized cost of energy (LCOE; w5 3} &% H] &)

Subscript PCS : power conditioning system

BESS : battery energy storage system PV + photovoltaic

GHI : global horizontal irradiance (MJ/mZ/y)
LCOE : levelized cost of energy (4/kWh)

REC : renewable energy certificate (or credit)
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Table 1. REC Weight Factor for Solar Energy

REC Subject Energy and Criteria
Weight Factor Installation Type Details
1.2 Less than 100 kW
10 Installed in general m
ground —
0.7 Exceeding 3 MW
0.7 Installed in forest -
1.5 Used in existing facilities | 3 MW of less
1.0 such as building Exceeding 3 MW
5 Installed afloat on the water surface,
’ such as on a reservoir, etc
10 Transaction of electrical power through
: private power generation facilities
5.0 BESS (linked to solar 19
4.0 power generation) ’20
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Fig. 1. National PV for Interpretation
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Table 2. Prerequisites for LCOE Analysis

PV BESS PCS
CAPEX (W/kW) | 1,600,000 | 500,000 | 290,000
OPEX (W/kW) CAPEX 2% | CAPEX 3% | CAPEX 3%
Discount rate (%) 5.5 5.5 5.5
Performance
degradation factor (%) 0.8%/year | 2.0%/year B
Charge/discharge B B
efficiency (%) 9%
Life (year) 20 15 15
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Table 3. PV of Regional Reference

P | Capacty | Fador | g, | e
(MW) (%)

Jeju 1.092 11.8 3,796 2012

Gyeongnam 2.966 13.7 4,541 2013

Jeonnam 1.000 14.8 4,808 2010
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