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ABSTRACT Rapid spread of intermittent renewable energy has amplified the instability and uncertainty of power systems. The Korea
Power Exchange (KPX) promoted efficient management by opening the power brokerage market in 2019. By combining small-scale
intermittent renewable energy with a flexible facility through the power brokerage market, the KPX aims to develop a virtual power
plant system that will allow the conversion of existing intermittent renewable energy into collective power plants. However, the
participation rate of renewable power owners in the power brokerage market is relatively low because other markets such as the small
solar power contract market or the Korea Electric Power Corporation power purchase agreement are more profitable. In this study, we
used a choice experiment to determine the attributes affecting the participation rate in the power brokerage market for 113 renewable
power owners and estimate the value of the power brokerage market. According to the estimation results, a low smart meter
installation cost, low profit variations, long contract periods, and few clearances increased the probability of participation. Moreover,
the average value of the power brokerage market was estimated to be 2.63 million KRW per power owner.

Key words Small-scale intermittent renewable energy(4+%2 7+& A 2 A of| q A]), Power brokerage market( 37 A] ),
Choice experiment(4l B A1 3] H), Willingness to pay(WTP)(X] & 2] A}-oH)

Nomenclature CLM : conditional logit model

AMI : advanced metering infrastructure ESS  energy storage system

. . A : independence from irrelevant alternatives
ASC : alternative specific constant

CBP : cost based pool KEPCO : Korea electric power corporation

KPX :Korean power exchange

O&M : operation & maintenance
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SMP : system marginal price
VPP : virtual power plant
WTP: willingness to pay
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Fig. 1. Components and process of power brokerage market
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Table 1. Attributes and levels for choice sets

Attribute Level Unit
Fr f
eduency o 1/2/3/4 Round/month
clearance
Installation &
nstatiation 130/180/260/320 KRW10,000
operation costs
Profit variation 10/20/30 %
Contract period 1/2/3 year
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Table 2. Profile of survey questionnaire

Type Contents

. - New and Renewable (NRE) power
Population group owners in Korea

Sample size - 113 NRE power owners under 1 MW

Standard E - Maximum allowable error = +9 2%
rror
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Survey method | - Online platform
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Participati t
articipation rate them completed the survey (42.5%)

Survey period - Oct, 6th ~ 26th of 2020

Survey conductor | - Korea research institute
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Table 3. Estimation results of conditional logit model

Attribute Coefficient | Standard Error
ASC 0.3853 0,4352
Installation & operation costs | —0,0035%* 0.0014
Frequency of clearance —0,1598%* 0.0648
Profit variation —0,0198%** 0.0051
Contract period 0,3823%%* 0.0965

LL = —454,9543, No, of Obs, = 1,356, Pseudo R’ = 0,0838

Note: *statistically significant at 10%, **statistically significant
at 5%, ***statistically significant at 1%
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Table 4. Estimation results of the mixed logit model

Attribute Coefficient Standard Error
Installati .
nstalation 13419 0.2947
costs
Mean ASC 3,53167% 11047
value I £
FOAUEREY OF g og 0.1018
clearance
Profit variation | —0,0359%*% 0.0102
Contract period 0,4321%%* 0.1551
Attribute Coefficient Standard Error
ASC 9,4829%%%* 2.0655
Standard
F f
Deviation | IeHEY O ~0,0039 0.2792
vEluE clearance
Profit variation | 0,0396%** 0.0144
Contract period 0.4998* 0.2791

LL = —299,3193, No, of Obs, = 1,356, Pseudo R2 = 0,2192
Note: *statistically significant at 10%, **statistically significant

at 5%, ***statistically significant at 1%
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(LnLf/LnL0) = 1 — (299.31926/383.35055)=0.2192)
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Fig. 4. Estimation results of WTPs (Unit: 10,000 KRW)
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