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{Abstract)

The purpose of this study is to analyze an economic assessment of PV-ESS systems
based on the power generation performance data of solar power (PV) operating in
domestic area, and to calculate the optimal capacity of the energy storage system. In
this study, PVs in Gyeonggi-do, Jeollabuk-do, and Gyeongsangbuk-do were targeted,
and PVs in this area were assumed to be installed on a general site, and the research
was conducted by applying weights based on the facility's capacity. All the analysis
was conducted using the actual amount of KPX transactions of PVs in 2019. In order
to calculate the optimal capacity of PCS and BESS according to GHI, PV with a
minimum/maximum/central value was selected by comparing the solar radiation before
the horizontal plane between three yvears (2017-2019) of the location where PV was
installed. As a result of the analysis, in Gyeonggi-do, if the REC weight decreases to
2.4 when there is no change in the cost of installing BESS and PCS, it is more
economical to link BESS than PV alone operation of PV. In Jeollabuk-do, it was
analyzed that if the REC weight was reduced to 3.6, it was more likely to link BESS
than PV operated alone. In Gyeongsangbuk-do, it was analyzed that if the REC weight
was reduced to 3.4, it was more likely to link BESS than PV operated alone.
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Table 1. Optimal capacity of PCS, BESS due to PV,
REC weighting factor reduction (Gyeonggi-do)

Table 3. Optimal capacity of PCS, BESS due to PV, REC
weighting factor reduction(Gyeongsangbuk-do)

LCOE PCS &% | BESS 4% LCOE PCS &% | BESS &%
=y =X
REC 7HA | olpewny | ol | o) REC 71| aipewm) | 140 (12)
5.0 116.82 0.4 2.4 5.0 101.95 0.4 2.7
45 125.79 0.3 1.9 45 110.43 0.4 2.6
4.0 135.77 0.3 1.8 4.0 119.69 0.3 2.1
3.5 145.81 0.2 1.3 35 129.17 0.2 1.4
3.0 154.33 0.1 0.6
S uf, AAEE PV REC 714 3.5 oAty
Table 2. Optimal capacity of PCS, BESS due to PV, i BESS AdX[efl wiet Aol PV dE R
REC weighting factor reduction(Jeollabuk-do) o =2 A3 okolgl o= 29l

= LCOE PCS 8% | BESS &%
REC P | apwn | o | i)
5.0 96.74 0.4 2.8
45 104.60 0.3 2.2
4.0 112.93 0.3 2.1
3.5 120.50 0.1 0.7

PV o &3 sh= Zlo] BESS AA|sk= A H]
sto] AAo] e o= YEith

th3oR, HdepRwe] dish BAe esiolch
443 REC 7AHE 0.5 HEo2 3HaA]
< o, M Pve] 49 Al Pvol| Higke]
gzoz o sk PV A0l &2
<& LCOEEZ H|wste] RIS 4= Sltt. BESSE
Ash= Aol REC 74 3.5 ol uf pv
= SR LCOE ghol 27| wjiel| Aol
SR AAuE-S A= 9 REC 7

M o R

o] ZAdtHE XA pCSet BESS o HAL:

AAsk= & Table 28 53 &9l & 5 9o
™ 3.0 ofstR "olxj= Aol PV HE &9
Sh= Zlo] BESS AXsk= Zof ulste] 7A|4go]
=2 AoF et

o E, FAARES iRt AL Feysielct
443} REC 7FsAE 0.5 (MR A

=2 A& LCOEE Tl &elg 5= it A4
H8-S 1871 7F- REC 7EsA7F Had
w2t BESS AXof] wkE Aol HastnE H
2 PCSe} BESSY 4 &% Hddlk= As
Table 3& Fof 2RI &= 9lom 30 otz d
ojxi= Zfol= PV o % dk= Zo] BESS
AAsh= o] vlgte] AAdo] =& Zo® UE
wict.

4.2 REC 7ISX|of| 2 FHIE 24

%A REC 74 5.0¢ wie] BESS?F PCS
24 87k APgeRyich. BESSeE PCS AX|of m
£ AAE EA87] Sl BESSeF PCS7H 242t
PVel 2.744H, 048§ w| REC 7FsA] 4o ot
£ PV-BESS Al&Hlm} ©@hog 23sk= PV
LCOES Abysto] ZdAlAdo] WA¥sh= BESS, PCS
o] AAulg-& APgsISirt.

%hH, REC 7FsA& 1efek BESSS] X4 85
APgell= BESS 9] &5 wste] e A £4
o] Wadly| W] LCOEE APgsto] zedse]
o} LCOE= ¢I=’= E-fAsHA et EA
gk AQ v, dsH], &1 f4H B
< AEHE FYsHAl H9 ARH THE 1™
sto] WP} Hl8-S AR CR RISt &

of



e

AA 7HHEkste] AFgSth LCOE= NPVZE 0°]
= Hl8-S yehdth ICOE 7} &7 Y

okslo] wjgfo] WA} L[COEE dF 389 &
A ZHA7F v1E SEO] FATHAE 7Rl 5
e APYh= Zlolth E o A: REC 7t
FA| 3H4eF BESS AX|H|§ site] wE A

]

245 LCOE & o8sl3lon, olg Td=ox 7}t
F5= PVe] LCOESF A% HuwE 5o FAS
A1
T
CAPEX+Y, OPEX
LCOR— =1 (+r)
= +r)

7] A,

CAPEX : AX]H]-&(RI/kW)
OPEX : A E5=H]-8(/kW)

9] AoflA CAPEX+= EoRd W&, QIWH, 73
717\(BOP, Balance of Plant), BESS, PCS, 44|, =&
9! Al¥{Engineering Procurement and Construction
EPC), 7]€} W8 E93lal, OPEXS fAl/HS
vl W3k} T PVeF BESS, PCSO $4<
Uea, r& Eelg(Discount rate), d= A%
A& (Degradation factor), Px= Es3abz7] <]
o],

WAL, A7l et BAE Solgich 24

Y T PVY LCOE=
155.81 ¥/kWhel|=g o]t} LCOE o] 22>
745 Aol qirkal wesigich PV-BESS AlA
go] 75 Wsle] w2 LCOE += Table 4 %
Fig. 13} gt}

ORI ZR|(ESS) AAIY £ Y

K

iy & Bt

=

b

Table 4. LCOE of PV-BESS systems due to REC
reduction(Gyeonggi-do)
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Fig. 1 LCOE of PV-BESS systems due to REC
reduction(Gyeonggi-do)
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Table 5. LCOE of PV-BESS systems due to reduced
installation costs(Gyeonggi-do)

Table 6. LCOE of PV-BESS systems due to REC
reduction(Jeollabuk-do)
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Fig. 2 LCOE of PV-BESS systems due to REC
reduction(Jeollabuk-do)LCOE

Table 7. LCOE of PV-BESS systems due to reduced
installation costs(Jeollabuk-do)
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Table 8. LCOE of PV-BESS systems due to REC
reduction(Gyeongsangbuk-do)
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Fig. 3. LCOE of PV-BESS systems due to REC
reduction(Gyeongsangbuk-do)

Table 9. LCOE of PV-BESS systems due to reduced
installation costs(Gyeongsangbuk-do)
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