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Abstract Europe and North America are paying attention to residential ESS(Energy Storage System) that can manage
energy efficiently. The ESS is a system that stores and manages the electric power by charging and discharging the
battery. The ESS is generally used in conjunction with photovoltaic systems. The ESS supplies the load of the power
generation time and stores the remaining PV power to supply the load at the non-power generation time. However,
due to the high price of residential ESS, low electric rates and increasing block rates, there is no market of residential
ESS in Korea. This paper reviews the price condition and the capacity for applying PV and residential ESS to
household of apartments using HOMER in Korea.

Keywords : ESS, Residential, PV, Renewable energy, Electric rates, HOMER, Economical analysis
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Table 1. Current price and lifetime conditions
Component Grid PV array Battery PCS
(High-voltage) 1,600,000%/kW
98W/kWh
Price 1,000,000%/kWh 600,000%/kW
(Low-voltage) .
(Subsidy) 1,000,000%/kW
121W/kWh
Lifetime 25years 15years or 30,000kWh 25years
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Table 2. Conditions of case

Case Conditions
1 High-voltage(Grid)
2 High-voltage(Grid) & Subsidy(PV)
3 Low-voltage(Grid)
4 Low-voltage(Grid) & Subsidy(PV)
Table 3. System rank of case
Rank Casel Case2 Case3 Case4
1 Grid PV Grid PV
2 PV Grid PV Grid
3 Battery PV+Battery | PV+Battery | PV+Battery
4 PV+Battery Battery Battery Battery
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Table 4. Application result of multi-parameters based on Case 1

Price
Down Up NPC COE Capacity PV power Battery power
ESS PV Grid (W) () PV Battery PCS (kWh/yr) (kWh/yr)
(%) (%) _| (times) (kW) (kWh) (kW)
0 3.1 11.16M 246.02 1.2 1 0.498 1,602 225
50 35 2.6 9,06M 198.37 1.36 1 0.493 1,814 240
85 2.0 6,31M 132.14 2.94 1 0.500 3,932 298
0 2.6 9.57TM 213.23 1.08 1 0.476 1,440 208
o0 50 2 721M 157.45 1.4 1 0.492 1,869 243
0 2.6 9.34M 208.25 1.75 4 0.492 2,333 833
70 10 2 7.80M 174.28 1.01 1 0.477 1,349 196
65 1.5 5,34M 116.60 1.47 1 0.489 1,961 248
0 2 7.76M 174.35 1.38 3 0.495 1,841 566
80 25 1.5 5.92M 133.01 0.965 1 0.465 1,289 187
80 0 3.43M 74.5 1.58 1 0.489 2,115 255
90 0 1.5 6.12M 138.49 1.05 2 0.475 1,403 321
40 0 3.98M 89.92 0.875 1 0.462 1,169 163
95 20 0 4.16M 94.62 0.754 1 0.451 1,007 118
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Table 5. Results of ESS and PV prices by fixing electric
rates for use of residential ESS

Electric rates Price
ESS (W/kWh) PV (W/kW)
320,000 350,000
High-voltage 240,000 650,000
(98%/kWh) 160,000 960,000
80,000 1,000,000
80,000 1,280,000
480,000 150,000
Low-voltage 320,000 750,000
(121%/kWh) 240,000 1,000,000
160,000 1,360,000
80,000 1,600,000
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