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ABSTRACT In this study, the economic feasibility of an Energy Storage System (ESS) was conducted to examine the effects of a
tariff system for the promotion of ESS. The results are summarized as follows. First, if it were not for the tariff system for ESS, none
of the contract types could secure the economic feasibility of ESS, Second, in terms of the B/C ratio, the base tariff discount was 18
times more effective than the ESS charging rate discount. Third, in the case of the Industrial (KAPII), Commercial (UL) and
Educational (UL) contract types, which are available only for the charging rate discount, the economic feasibility was not secured.
Fourth, in the case of Industrial (UL) and Commercial (UL) contract types, which are available for both the base tariff and charging
rate discount, the economic feasibility was secured. Based on economic feasibility analysis, the combinations of the required discount
on either the charging rate, base tariff, or on both for NPV = 0 were also analyzed. With this result, a modification of the current tariff
system for the promotion of ESS was suggested.
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Table 1. Load and Tariff for ESS feasibility Analysis

Applied Load (2015.01.01 ~ 2015.12.31) Applied Tariff
Contract Type (2010) Industry group Contract Type (2018)
Commercial(KADP) Commercial(KAPII)
HV-A Choice(I) CHealth, Ary and Gihiers) HV-A Choice(I)
Commercial(KAP) (Financial and Insurance) Commercial(KAPII)
HV-A Choice(II) HV-A Choice(II)
Commercial(KAP) 220 Commercial(KAPII)
HV-B Choice(y | (Transport and Publishing) | “yy_p choice(D
Commercial(KADP) (Real estate and Scientific | Commercial(KAPII)
HV-B Choice(II) technology) HV-B Choice(II)
Commercial(UL) . Commercial(UL)
HV-A Choice(I) (Accommodation and Food) HV-A Choice(I)
Commercial(UL) . Commercial(UL)
HV-A Choice(ID) (iitolegale amd Retai) HV-A Choice(ID)
Commercial(UL) (Construction) Commercial(UL)
HV-B Choice(II) ) HV-A Choice(III)
Commercial(UL) (Public, Defence and Commercial(UL)
HV-B Choice(I) Education) HV-B Choice(I)
Commercial(UL) (Construction) Commercial(UL)
HV-B Choice(II) HV-B Choice(II)
Commercial(UL) { Constriiction) Commercial(UL)
HV-B Choice(II) HV-B Choice(III)
Commercial(UL) (Public, Defence and Commercial(UL)
HV-B Choice(I) Education) HV-C Choice(I)
Commercial(UL) (Construction) Commercial(UL)
HV-B Choice(II) HV-C Choice(II)
Commercial(UL) (Consticiion) Commercial(UL)
HV-B Choice(II) HV-C Choice(III)
Industrial(KAP) (Other machinery and Industrial(KAPII)
HV-A Choice(I) equipment) HV-A Choice(I)
Industrial(KADP) (Electricity, gas, steam and Industrial(KAPII)
HV-A Choice(II) water) HV-A Choice(II)
Industrial(KAP) (Sewage, Waste collection Industrial(KAPII)
HV-B Choice(I) and Remediation ) HV-B Choice(I)
Industrial(KAP) . Industrial(KAPII)
HV-B Cloice@r) 1 orier LianspbtE BABpmeit)| "mopiepsic em

Industrial(Pyung) (Manufacture of fabricated Industrial(UL)
HV-A Choice(I) metal products) HV-A Choice(I)
Industrial(Pyung) (Manufacture of medical, Industrial(UL)
HV-A Choice(II) precision and opticals) HV-A Choice(II)
Industrial(Pyung) (Manufacture of medical, Industrial(UL)
HV-A Choice(II) precision and opticals) HV-A Choice(III)
Industrial(Pyung) . Industrial(UL)
HV-B Choice(I) (Manufacture of Textiles) HV-B Choice(I)
Industrial(Pyung) (Manufacture of motor Industrial(UL)
HV-B Choice(II) vehicles and trailers) HV-B Choice(I)
Industrial(Pyung) (Manufacture of electronic Industrial(UL)
HV-B Choice(III) components, computer) HV-B Choice(III)
Industrial(Pyung) (Electricity, gas, steam and Industrial(UL)
HV-C Choice(I) water) HV-C Choice(I)
Industrial(Pyung) (Residential, Temporary and Industrial(UL)
HV-C Choice(II) Midnight) HV-C Choice(II)
Industrial(Pyung) (Manufacture of basic metal Industrial(UL)
HV-C Choice(III) products) HV-C Choice(III)
Educational (Public, Defence and Educational(UL)
HV-A Choice(I) Education) HV-A Choice(I)
Educational (Public, Defence and Educational(UL)
HV-A Choice(II) Education) HV-A Choice(II)
Educational (Public, Defence and Educational(UL)
HV-B Choice(II) Education) HV-B Choice(II)
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Fig. 1. Effect of ESS Discharging
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Table 2. Assumptions on ESS System Characteristics

Characteristics of ESS
ESS and PCS Installation Cost

Assumptions
500 (Mil, Won/MW)

3% of ESS and PCS
Installation Cost

10% of Annual O&M and ESS
Charging Cost

Annual O&M Cost

Aggregator fee

ESS Life Span 15 years
Round—Trip Efficiency of ESS 90%
DOC 80%

10% of Power Contract
The Same as ESS Capacity
Peak Demand Reduction

ESS Capacity
PCS Capacity

ESS Operation Strategy
Discount Rate 4. 5%

January 1st, 2018

| LEE(2014)", MOEF(2017,08,11,)"

Installation Date

Source: MOTIE(2016,03,23.)"
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Table 3. Scenarios for ESS Feasibility Analysis

Scenario Applied Discount Type
No DC No
Charge DC Charging rate discount
Base DC Base tariff discount
Both DC Both of Charging rat'e discount
and Base tariff discount
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Table 4. ESS Feasibility Results in B/C ratio

No |Charge | Base | Both
pc | pc"| pc | pc?

Commercial(KAPII) HV-A Choice(I) | 0.69 0.71| 1.03| 1.05
Commercial(KAPII) HV-A Choice(II) | 0.81 0.83| 1.20( 1.22
Commercial(KAPII) HV-B Choice(I) | 0.63 0.66| 0.97| 0.99
Commercial(KAPII) HV-B Choice(II) | 0.71 0.73| 1.10| 1.12
Commercial(UL) HV-A Choice(I) 0.78 0.80| 1.12| 1.14
Commercial(UL) HV-A Choice(II) 0.87 0.89| 1.26| 1.28
Commercial(UL) HV-A Choice(III) 0.86 0.88| 1.33| 1.35
Commercial(UL) HV-B Choice(I) 0.75 0.77| 1.06| 1.08
Commercial(UL) HV-B Choice(II) 0.75| 0.77| 1.10| 1.12
Commercial(UL) HV-B Choice(III) 0.78| 0.81| 1.18]| 1.20
Commercial(UL) HV-C Choice(I) 0.75 0.77| 1.06| 1.08
Commercial(UL) HV-C Choice(II) 0.75 0.77| 1.11| 1.13
Commercial(UL) HV-C Choice(III) 0.78 0.80| 1.17| 1.19
Industrial(KAPII) HV-A Choice(I) 0.73 0.75| 1.03| 1.05
Industrial(KAPII) HV-A Choice(II) 0.73 0.75| 1.09| 1.11
Industrial(KAPII) HV-B Choice(I) 0.56 0.58| 0.85| 0.87
Industrial(KAPII) HV-B Choice(II) 0.77 0.79| 1.10( 1.12
Industrial(UL) HV-A Choice(I) 0.88 0.90| 1.21{ 1.24
Industrial(UL) HV-A Choice(II) 0.83 0.85| 1.23| 1.25
Industrial(UL) HV-A Choice(III) 0.90 0.92| 1.37| 1.39
Industrial(UL) HV-B Choice(I) 0.77 0.79] 1.09| 1.11
Industrial(UL) HV-B Choice(II) 0.88 0.90| 1.24| 1.26
Industrial(UL) HV-B Choice(III) 0.98 0.99| 1.37| 1.39
Industrial(UL) HV-C Choice(1) 0.81 0.84| 1.13| 1.15
Industrial(UL) HV-C Choice(11) 0.84 0.86| 1.20| 1.22
Industrial(UL) HV-C Choice(III) 0.92 0.94| 1.31| 1.33
Educational(UL) HV-A Choice(I) 0.71]  0.73| 1.01] 1.02
Educational(UL) HV-A Choice(II) 0.78 0.80| 1.12| 1.14
Educational(UL) HV-B Choice(II) 0.78 0.79| 1.12| 1.14

Contract Type

1) The colored cases represent the result under the condition
of current ESS discount system
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worst case; Note: The black dots at figure a) represent current ESS promotion programs by government
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