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Cost Estimation Model for Introduction to Virtual Power

Plants in Korea
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Abstract The introduction of virtual power plants is actively being discussed to solve the
problem of grid acceptability caused by the spread of distributed renewable energy, which is
the key to achieving carbon neutrality. However, a new business such as virtual power plants
is difficult to secure economic feasibility at the initial stage of introduction because it is
common that there is no compensation mechanism. Therefore, appropriate support including
subsidy is required at the early stage. But, it is generally difficult to obtain the cost model to
determine the subsidy level because of the lack of enough data for the new business model. In
this study, a survey of domestic experts on the requirements, appropriate scale, and cost
required for the introduction of virtual power plants is conducted. First, resource composition
scenarios are designed from the survey results to consider the impact of the resource
composition on the cost. Then, the cost estimation model is obtained using the individual cost
estimation data for their resource compositions using logistic regression analysis. In the case
study, appropriate initial subsidy levels are analyzed and compared for the virtual power plants
on the scale of 20-500MW. The results show that mid-to-large resource composition cases
show 29-51% lower cost than small-to-large resource composition cases.

Key Words : Construction Cost, Distributed Energy Resources, Logistic regression model, Survey,
Virtual Power Plant

This work was supported by Korea Energy Agency and the Korea Institute of Energy Technology Evaluation and Plan
ning(KETEP) and the Ministry of Trade, Industry & Energy(MOTIE) of the Republic of Korea (No. 20194310100060)
*Department of Next Generation Smart Energy System, Gachon University(phystar@gachon.ac.kr)

*Department of Flectronic Engineering, Gachon University(sypark1110@samchully.co.kr)

***Corresponding Author : Department of Electronic Engineering, Gachon University(xtra@gachon.ac.kr)

Received April 13, 2022 Revised April 25, 2022 Accepted April 28, 2022



1. M2

[

APol g 219] SHitol mE A
5584 BAIS shdel] figt el shuz s
el 7] ARSI, FHUALE 25
g 7oz kY AL B Soto
S A Ao AT A% 484 ]
2 AYToRH BaFY DAl 70T 5 U 9
A el shtE s g,
el s A7 se) s 29
9 FREYe] et ARFE] e A7), Fy
z%wlﬂoﬂ PpEAL SYokE Sfet Sl ZhgEd
& AR A QT3] 7PPEEA(Virtual Power
Plant, VPP)2] 71 511 A AR g4ske
R AAR A7H4], FAtolAIAe] Hoi=g Tedt
7PEAA HA 2 et AF5I9 ol S M
WA EYe A%t S AR 24 R AAR B3
7PyELe] 22 29t Hid AEdTE S
2oz APt At A ZAgst 307t ut
gt 7P Aot s =492 aAlolelA =
E?Jg A%t AEARl vET HhE AR A
FEoi. sf9l9] A 7HEERA ASo] digt 224
Eo} A 7HEdad] 22 84 9 AR Ve
off tiste] =9 =1 AtH7,8]. B Hobt 7MFEA
e S A= H2UA RS AASAL At
9.

T PR EYE ofd 271HAR] Sl 4
o2 AY ARA L v|EASE FAst BHAF HAY
Zo]| ZAY51A] Yo} AIARLe] AAAG BHE 5t A
95k AYAI} Bestch T AL TR
% 1 £8¥% v1go] sl FE3t dlojEl7 223}
A% Szo| AYAZ] Aol GAL k. ET,
G198 BYlo] T MRS SR T
ARl wet v WAt 37 depteg Jus
Ago] 0|20l % Y= WY A7} Baskd,

Lo N R L )
F4S 9o MV o S sMbEs £Y
A%t 873 7PFEde 400 &8EE vE F
A 2AE AABIeH, EETt HolHE HiEoR 9

o 71 $
2

_&r{omNn

HE

X, o r*
ule]

f
2]
B 4
1o
4
O_|.4
5&
2 1
J,=L
gl
>,
<’
_VE
mlm

2.1 HEXA WL

TPPEL 7S8R B fistel MPTA
AHAS SR A FF FofstaAt she ARIAE
S WHoR HERAS AFSET. dERAe
20219 10~11€° 2A F 197 7]3ofA] S22
36789 Ae7ts dieR dAstlor, sege
100%SAc}. g2 e 7HPA St 1T 719 &
RE 27 75 H AT 2HE, HPTH A A
AgIAA A AAE A3l 2 AlEE FAfE =
271 75 9 izt 298, TIEA MR L 74
At Hlge] At e EABIC & 12 P2
AL 2FE HER ol

ﬂll



180 si=xyummsAr|asis=2x| H158 H2&

B 422 2

Table 1. Survey question

B 2. HOA 9

Table 2. Composition of participants
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the virtual power plant operators in Korea
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Table 3. Average cost of building and operating a
virtual power plant platform
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