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ABSTRACT: The Global RE100 campaign is a one of the voluntary campaign, but it has a lot of influence on domestic companies that
have not yet joined the Global RE100. Accordingly, the Korean government introduced the Korean RE100 (K-RE100) system to prepare
an institutional mechanism for domestic companies to respond to RE100. However, in Korea, due to the high LCOE of renewable
energy and institutional limitations of the power transaction system, there is a limit for companies to implement RE100 in various ways.
Therefore, in this study, the implementation cost of RE100 for green tariff, REC purchase, third-party PPA, direct(or corporate) PPA,
and self-generation was compared and analyzed to derive the order of implementation with the net present value (NPV) of costs incurred
over 20 years. As a result, self-construction was analyzed as the most economical method, but the implementation through the green
tariff seemed to be the most realistic implementation method so far. However, considering the gradually falling LCOE, third-party PPA
and direct PPA could be secured competitiveness against green tariff in 2025 and 2026. Then it could allow the companies to have various

portfolios for implementation of RE100.
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Subscript
RE100 : renewable energy 100%

REC : renewable energy certificate
PPA : power purchase agreement
LCOE : levelized cost of energy

NPV : net present value
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Fig. 1. Sourcing method Distribution Reported by RE100 Members
since 2016°
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Table 1. Degree of challenges of RE100 in Korea®

Barriers Score

Lack of procurement options 9

Limited/no supply available

5

Regulatory barriers 6
Cost 1
3

3

1

No EACs available in small quantities
Lack of PPAs
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Table 2. Cost Structure by Implementation Method of RE100

Method Cost Structure
Green Tariff Kepcg s Electricity Charge + Green Tariff
Premium
REC Purchase Kepco's Electricity Charge + REC price

- GHG Reduction Effect

PPA Charge + Additional Fees
- GHG Reduction Effect

Third-party PPA

PPA Charge + Additional Fees

Direct PPA | _ GHG Reduction Effect

Self-Generation LCOE - GHG Reduction Effect
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Table 3. Main Assumptions of LCOE??

Factors 1 MW PV 3 MW PV
Installation Cost (mil. KRW/KW) 1.346 1.239
Operation Cost (mil. KRW/year) 21.98 69.65

Capacity Factor 15.38%
Generation Period 20 years
Discount Rate 5.5%

Degradation 0.6%
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Table 4. Estimated LCOE Between 2020 and 2030 (Unit :
KRW/kWh)?

Year | 2020 | 2023 | 2025 | 2028 | 2030 | CAGR

TMW | 1448 | 1327 | 1262 | 1148 | 1083 | -2.9%

3MW | 136.1 1219 | 1132 | 1014 942 | -3.6%
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Table 5. Estimated Cost of Third-Party PPA* %

Cost Items (KRSV(;SktWh) Remarks

PPA Charge 121.9 LCOE of 3 MW PV

Grid Fee (A) 18 Amount of usage

Grid Fee (B) 7 Fixed fee

Grid losses 3 By Electric power Statistics
Additional Fee 4 Calculated by KPX

Service Fee 0 Kepco

Special Fee 3 Energy welfare etc.

Contribution 58 For '(E?')e;f/:‘zzg?;’ll;s”y

Sum 162.7
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Table 6. Estimated Cost of Direct PPA% %

Cost (KRW/kWh)
Cost Items Without Grid
With Grid
A B
PPA Charge 121.9 120.6 107.6
Grid Fee (A) 18 0 0
Grid Fee (B) 0 0
Additional Fee 4 4 4
Service Fee 0 0 0
Contribution 5.6 4.6 4.1
Sum 156.5 129.2 115.8
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Table 7. Capex & Opex for Self-Generation®

Cost Items Cost (Mil. KRW) Remarks
Capex 3,717 1.239 Mil. KRW/KW

Opex (/year) 69.65 Inflation rate : 2%
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Table 8. key Variables and Conditions for Sensitivity Analysis

Variables Conditions
- . 1) Fixed price
Electricity Price 2) Inflation rate : 2%
. 1) Inflation rate : 1%
Green Tariff 2) Inflation rate : 2%
. 1) Inflation rate : -1%
REC Price 2) Inflation rate : -2%
. 1) Inflation rate : 3%
Carbon Price 2) Inflation rate : 5%
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Table 10. Result of Implementation Cost and NPV (unit : mil.

Table 9. Average Implementation Cost of Each Method® (unit
: KRW/kWh)
Method Cost Portion

a. Electricity Price 130.4 92%

Green Premium 10.9 8%

Tariff Total 1413 100%

Electricity Price 130.4 78%

b. REC Price 437 26%
REC : .

Purchase Reduction Effect -71 -4%

Total 167.0 100%

c PPA charge 121.9 78%

Third- Additional fee 408 26%

party Reduction Effect 71 -5%

PPA Total 155.6 100%

PPA charge 121.9 82%

. d. Additional fee 34.6 23%
Direct PPA - ”

with Grid Reduction Effect -71 -5%

Total 149.4 100%

PPA charge 120.6 99%

& Additional fee 8.6 7%
Direct PPA - .

without Grid A Reduction Effect -71 -6%

Total 1221 100%

PPA charge 107.6 99%

. Additional fee 8.1 7%
Direct PPA - 5

without Grid B Reduction Effect -71 -7%

Total 108.6 100%

g. LCOE 107.6 107%

Self- Reduction Effect -71 7%

Generation Total 100.5 100%
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Method (;\:re ‘oor) (ZOT(\)/teaalrs) NPV
Electricity Price 497 9,940 5,899

a Premium 42 833 503
Total 539 10,773 6,401
Electricity Price 497 9,940 5,899

REC Price 167 3,338 2,016

b Reduction Effect -28 -554 -390
Total 636 12,725 7,524

PPA charge 466 9,312 5,623
Additional fee 456 3,117 1,882

¢ Reduction Effect -28 -554 -390
Total 594 11,875 7,115

PPA charge 466 9,312 5,623

q Additional fee 132 2,643 1,596
Reduction Effect -28 -554 -390
Total 570 11,402 6,829

PPA charge 460 9,210 5,561
Additional fee 33 658 397

® | Reduction Effect 28 554 390
Total 466 9,314 5,568
PPA charge 411 8,223 4,965
; Additional fee 31 621 375
Reduction Effect -28 -554 -390
Total 415 8,290 4,950

Capex 177 3,717 3,717

Opex 85 1,692 977

g Reduction Effect -28 -554 -390
Total 234 4,856 4,304

Total Average 493 9,891 6,099
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Table 11. Result of Sensitivity Analysis (unit : KRW/kWh)

. - Ave, Cost )

Variables Sensitivity (20 years) Differences

» 1% 130.4 Base

Electricity Fixed 118.4 12,0

Price

2% 143.9 13.5

Green Fixed 10.9 Base

Tariff 1% 12.0 1.1

Premium 2% 13.2 23

Fixed 43.7 Base

REC Price -1% 39.8 -3.9

-2% 36.3 -7.4

Carbon Price Fixed =71 Base

(Reduction 3% -8.5 -1.4

Effect) 5% 9.7 26
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Table 12. Average of Implementation Cost in 2025 and 2026
(unit : KRW/kWh)

Ave, Cost for 20 years
Method

2023 2025 2026
Green Tariff 141.3 143.9 145.2
REC Purchasing 167.0 170.7 169.9
Third-party PPA 155.6 148.0 141.8
W. Grid 149.4 141.8 135.6

Direct
PPA W?' A 1221 114.3 107.9
Grd | B 108.7 101.8 95.9
Self-Generation 100.5 94.0 88.2

L Z3%} PPA 502 RE100 ©| 3}
= Z=H3lc)

TEZ

il
_] \(
e
ol
—_
rr
o
&

6.2 BIIE U AIAKY
6.2.1 g7t SHAIH

A7 AN 24 AnE BT RS w57 95
L olaehE mE v g
SRt o] g g5 ko] A4 wis), E7k R Aol
U] 5 9 2 712150 o] 5 el 3517] F1E Hael = o
a2 17| ol Yt 7MY Ghe EE371e 41 gl wet
A £ A70] 714 gk AR RE100 o] ) A7) .9 w45l
dfh ulo] 4Fo] B 9ol 2 Ao}t Fol 7} Lp A}
7} Uk 2 Q1= gAdo] ol

cak, AI3%PPA B 2% PPAC) 79, ob4] Al A8 27] o
| 3 2} o Aol S | that A7} ol ke 434 PPA
Ul 2|7 PPAS) Heley 5 A} 458 B aA7e) 714 o) o
& Rk o2 gro] L& Ao ofaEch

whebA] 35 RE100 7] 2159 0|3 Al 7} ofubA] met o
HIE 7P GHS §50 4 Qb AR B4k o] Aol A
TFA) 3 R0 Wge] Wi B4 52 Felo] 2
7] s,

6.2.2 AAHE ¥ ot
RE100-2 224 7|3 9]7]0] th2a}7] 23l wol= zpaka

21 A1) B} 7] S0l A A Fao] 4] o

o} ool u}e 9 ubehe ) 7] gl S o] 254 RE1009] T3

34 QL= 2] 91517] 18] K-RE100 A= EQJs}od, of 2] 7}
%] RE100 o] 3<boi] oijgt A= nhels} ey,

K-RE100 A =7} AJ3E 20219 1W7}F B 0] 7|9 b=
A 322)u] 9} 0] 8510 RE100L o] 31911, %307 ZaE
REC S 540 Sejn] o] ghofebo] 0.3%o] 2akshd on,
A3A PPA A2 AR T 1A floiet. 4 meju]ole
RE100 o] 2 2ol Aol 2] 22 eket 4052 Q14
2 AR AU A o] F717HE AL opch 3 54

szeju] Q] Qo] A A 9 S71el AL 210 2 o]
Ak, Ao A1) B e E Al ol gk
A9 AL A flo] F71517] sl 7] REC -
o, 4372 PPA 9 M1 PPA 547140 2 HEl S 2ESh %
910] WA, £ ATl whE o vt ] AnE B o
3 3-4A7FS A3%}PPA U A PPAS E3HRE100 0|32 =

Ay s2u)e] fu] AR ek 4= Qlrk. o] A
LCOE7} X420 & 3l2tsl 42 7o, L 2
712 4340l uheh By mET o] s, Fedo] H
¥4 LCOE tj8] =& Aol 2| Y 7|50 2= A32} PPAS}
24 PPAZL 54 s22ju| ] tu] AR S A= A7 &
o]d Aol
A3 PPAS} 2) 8 PPA 9] 74-9- A& 7] e}l = o} 2 7}A]
At 7} ko] WhAbE}A] At 9lom, o]of gt 910 & we-
B7FE2 dhgh Yol 4R 9l Rk 5 Fed ugkE 2
A Aol A= Hekso), A7] 23] 1% o) Asatel etz
o] 87 W Hylo] v|Fo| ol X|& o2 =M aju|] o
v] 712 734 Eo] gl A o2 Bl E it wheha] 5 ) 7
S RE100 o3 BA3IE SJallAl= A= 270l Fol &
22U B YR fof = 7h SR A YRo] Aa
a1 ThekElc)
E3E 2% PPA Q] 790l o2 B8P el e mA 7}k
2 AT A Ao A A of| 3t A o of w2
H v AEAA G et A=A Yol oby mEsit) 2
PPA H| A1 51415 2] 9= b o] o] A w1 A5
A7t EEago g L A A Sl e S d F7) ek o]
L ARIEAA o] < LAt 7] %“éﬁ}%{lﬁ%k (2021)"0]
Qe EAte x| 2119] Wi o] 7] sk B A (el
Aol Aelg=a4] Qo] AA|slo] $HAR d Ae 2as}
34 Qe YL W, 27jhn] o ofof] Ejhe|a, 2%
PPA H|AE21A| g o] vk 2714 u] g EAo v 2|9k A %) B
LAY, 27 PPA ¥ T1X] A <to]] whEw gk of Sl
7 0] 2314 oF A S AAF A= A ARgo] e} B
5 A 9 2p7h 2] A ol] HA E o 2= At
A7 |F FeE ol HafEs Ao aE wrke 4 91| 1
ol Al o] 24935} W AHE 2| A7) elo] F 4= Qirk
RE100-& ©J729] A| =7} opd 2pkzlel #F 910 2, 7]¢]
o] &35 B A 717 o] at E-1.2 34 G¥rt. whebA RE100
o] AT 7|QL o] Ao 71 A Q o] QS Ale
g ahgo] k. 5 AR o] A=A x| Yo| thershA] Ry H
o] A34 PPA W 2|7 PPA A5 A % &= TF2 o] 3 HJek tu]
AAYL 71 4 92 8)st, o]of whel B RE100 o 7]
AEo] ThaFst o ot LEZ 2] @ 5 L4310 RE100-2 0|3
3}7] vhheh. T12] a1 71 o] uere] QJAA o] B o)
802 A ujei),

=

rl

o &
oS
oid

7Po]

I~

<

FI[‘

[‘

l‘U



S.H. Anand J.R. Woo / Current Photovoltaic Research 10(2) 62-71 (2022) 71

References

10.

11.

12.

13.

. 2050 Carbon Neutrality and Green Growth Commission,

“2050 Carbon Neutrality Scenarios,” https://www.2050cnc.
go.kr/base/board/read?’boardManagementNo=4&boardNo
=101&searchCategory=&page=1&searchType=&searchWor
d=&menuLevel=2&menuNo=15 (2021).

. RE100, “RE100 members,” https://www.there100.org/re100-

members (2022).

. RE100, “RE100 annual disclosure report 2021(Stepping up :

RE100 gathers speed in challenging markets),” RE100 Climate
Group & CDP (2022).

. Korea Energy Agency, “K-RE100 Implementation method Guide,”

https://www.knrec.or.kr/biz/introduce/new_policy/intro_k
re100.do?gubun=A (2022).

. Ministry of Trade, Industry and Energy, “Notification on direct

PPA of renewable energy electricity suppliers (Proposal for
enactment),” Ministry of Trade, Industry and Energy Notification
No. 2021-874 (2021).

. RE100, “Frequently Asked Questions (FAQs): Technical,”

RE100 Climate Group and CDP (2022).

. Enterdata, “World Energy and Climate Statistics,” https://

yearbook.enerdata.co.kr/electricity/ electricity-domestic-cons
umption-data.html (2022).

. Cho, Y. T., “POSRI Issue Report : Achievements and implications

of implementation of the K-RE100 for a year,” Posco Research
Institute (2022).

. Byun, S. G., “Kepco signed Third-party PPA with Hyundai

Elevator for the firs time,” Etnews, https://m.etnews.com/
20220411000016?0bj=Tz0401JzdGRDbGFzcyl6Mjp7czo30
1JyZWZlemVyljtOO3M6NzoiZm9yd2FyZCl7czoxMzoid2V
ITHRVIG1vYmlsZSI7fQ%3D%3D (2022).

Yun, B. H., “SK E&S and Amore Pacific signed the first
renewable energy PPA in Korea,” Electimes, https://www.
electimes.com/news/articleView.html?idxno=302308 (2022).
Lee, Y.J.,Cho,M.S., Chae, H.J.,Kim, J. C., Lee, S. C., “The
status of RE100 and its implications in Korea,” The Korean
Society of Climate Change Research, 14(1), 43-52 (2019).
Shin, H. Y., Park, J. B., “Analysis of RE100 status in Korean
and international and plan of activation for RE100 in Korea,”
KIEE, 70(11), 2021.11, 1645-1654 (2021).

Park, D. G, Kim, J. Y., “A study on comparison and improvement

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

of RE100 system,” KIEE, 2021.05, 264-265 (2021).

Lee, W. N., Cho, K. S., “A study on the global status and
improvement of the effectiveness of RE100 implementation in
Korea,” KIEE (2021).

Lee, J. H., Park, J. Y., “Reorganization of Legal System to
Accelerate Distributed Generation - RE100 Campaign and
Power Purchase Agreements (PPAs),” Korea Environmental
Law Association 43(3): 207-241 (2021).

Oh, J. H., “Comparison of renewable energy price and proposal
policy implications for expending RE100 in Korea,” Seoul
National University of Science and Technology (2021).
Kwon, Y. O., Lee, S. E., Kim, T. H., “Analysis of the effect of
green premium tariff on renewable investments,” KIEE 2021.7
666-667 (2021).

Oh, W. T., “Market-oriented approach to expand small-scale
renewable energy : Focusing on RE100,” Soongsil university
(2018).

Lee, J. W., Kim, S. W., “Cost analysis of various corporate
sourcing scenarios for achieving RE100,” KIEE 2020(7):
163-164 (2020).

Ministry of Environment, “Guideline for the management of
greenhouse gas target in the public sector” (2022).

Publicdata Portal, “Power generation by PV generation time :
KOEN Samcheonpo #5), https://www.data.go.kr/data/15050344/
fileData.do (2021).

Lee, K. D., Kim, K. H., “Establishment and operation of
midium- and long-term LCOE forecast system for expansion of
renewable energy supply(1/5),” KEEI (2020).

Greenhouse Gas Inventory and Research Center, “2020 Korean
emissions trading system report,” No. 11-1480906-000001-10
(2022).

Ministry of Trade, Industry and Energy, “Results of Green
Tariff bidding (7%, Feb ~ 21, Feb) for the first half,” MOTIE
Press news, (2022).

Kwon, K. R., Kim, Y. J., Yang, Y. B., Cho, E. B., “Stranded
K-RE100, focusing on grid fees and unreasonable third-party
PPA guideline,” Solutions for Our Climate (2021).

Lim, J. H., “Increase carbon emission allocation by 10% + o,”
Seoul Newspaper, https://www.seoul.co.kr/news/newsView.
php?id=20210518003006 (2021).

Ministry of Trade, Industry and Energy, “Strategies for promotion
of distributed energy” (2021).





