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ABSTRACT We estimated the price range of electricity transactions under the prosumer system, considering the spread of renewable
energy and the prospect of introducing a surplus power trading system between power consumers in Korea. The range (min/max) of
power transaction prices was estimated by prosumers and consumers who could purchase electricity from utilities if needed. It is
assumed that utilities purchased electricity from prosumers and consumers under a Time-of-Use (TOU) rate, trading at a monthly
price. The range of available transaction prices according to the amount of power purchased from utilities and the amount of
transaction power was also estimated. The price range that can be traded is expected to vary depending on variables such as the TOU

rate, purchased and surplus power, levelized cost of electricity, etc.
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PV :photo voltaic
WT : wind turbine
P2P  : peer-to-peer
BESS : battery energy storage system
TOU : time-of-use
SMP : system marginal price (won/kWh)
LCOE : levelized cost of electricity (won/kWh)
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Table 1. Status of renewable energy installation in Korea in

2019 (Mw)"

Division Lr;:t)zl(l:i?/ Division Lr;s;zl(l:ﬁ?/
PV 11,768 (50.8%) Waste 3,888 (16.8%)
WT 1,494 (6.4%) | Hydro & Ocean | 2,065 (8.9%)

Bio mass | 3,141 (13,6%) Total 22,356 (100%)
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Fig. 1. Deployment outlook of PV for business and renewable
for self supply (Cumulative)®®
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Table 2, Deployment status of PV except PV for business
(kw)"®
Re3|_d_e_nt|al 562,709 Soaal. y{elfare 45,059
facilities facilities
Public facilities 265,939 | Industrial facilities | 19,827

Education Commercial
facilities 141,303 facilities 11,302
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Fig. 2. Power transactions between prosumer and consumer'™
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Table 3, Time—of—use electric tariff'?

Load Peak load Middle load Off—peak load
9 ~1

Time 1 pm ~ 5 pm am P, 11 pm ~ 9 am
5 pm ~ 11 pm

Price 188 won/kWh 155 won/kWh 82 won/kWh
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Table 4. Minimum price of prosumer’s electricity transaction

(won/kWh)
Division Excess generation (kWh)
(kwh) 200 250 300 350 400

200 122.9 | 1125 | 105.6 | 100.6 96.9
250 122.9 | 1229 | 1142 108.1 | 103.4
300 1229 | 1229 | 1229 1155 | 109.9
350 1229 | 1229 | 1229 | 1229 | 116.4
400 122.9 | 1229 | 1229 | 1229 | 1229
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Table 5, Maximum price of power transactions based on
power consumption ratio patterns

Cor;z‘t‘{gf:o” Peak |Mid, load | Off peak Tr(ivcgg?kwri]c):e
a 6% | 4% | 3% 133.3
C 20% | 45% | 35% 136.1
Cs 95% | 42.5% | 32.5% 139.5
C, 0% | 40% | 30% 143.0
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