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considering Cumulative Loss of Energy Risk
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Abstract
Feed-in Tariff (FIT) schemes in Japan are designed to ensure an Internal Rate of Return (IRR) of approximately
4-6%. However, unexpected energy losses due to curtailment and inadequate maintenance represent significant risk
factors, particularly for small-scale solar power plants under 1 MW. This paper focuses on the IRR, conducting a
sensitivity analysis of project profitability while accounting for cumulative energy losses from future possible
curtailment and inadequate maintenance. While profitability analysis is commonplace in business, implementing
sensitivity analysis and risk visualisation holds academic value, benefits many owners and O&M operators of small-

scale solar plants, and contributes to healthy and sustainable businesses in decarbonisation.
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Table 1 FIT price and underlying CAPEX, OPEX, DEPEX, and IRR of Small Solar Power Plants in Japan
(summarised by the authors after Refs.1-14))

approved year Class [ZL";/PKF\';\:/‘?‘] CAPEX OPEX DEPEX capacity | operation IRR
(fiscal year) (excl. tax) [JPY/KW] | [JPY/KW/y] [JPY/kW] factor period (before tax)
FY2012 40 325,000 10,000 17,000
FY2013 38 295,000 9,000 12% 6%
FY2014 32 292,500 8,000 15.000 13% ’
April-June 10 kW 29 ’
FY2015 July- and more o7 307,500 6,000 14%
FY2016 24 278,500
2 0,
FY2017 21 271,500 13,000 15.1% 20 5%
FY2018 18 238,500 12,000 17.1%
50 kW —
FY2019 14 199,500
500 kW 17.2%
FY2020 12 169,500
FY2021 11 — 5,000 —
FY2022 50 kW — 10 —
250 kW, (9.4 10,000 o 4%
FY2023 excl. auction | 9:5(9.4% | 144,500 17.7%
FY2024 9.2 (10.1*) | 188,500
* 25
FY2025 T 8.9 (11.6%) _— 18.3%
FY2026 SO LW —~, 8.6 (9.6%) ’ 4,200
excl. auction
* selling price after FIT procurement period (20 years).
EORTA=ZBLOHAMRIRTEHARTRIAEN , » -
B, FEFOMRM GRERD R BET, & § = g R 0 3
5 =
ST FEIZED L D 703 W”@g@iﬂfﬁj‘é%ﬁ T % 786 H g0 & 30 g%
MHETHS. 2L, I CIHHCREIEIIC L SR 85 o - 1o 8¢
HRRIH T 5100, TNRRE LTV AR, §50 B w33
RENEBEST DL ETD. E 20 g Clmulative Coste { 0 §'
3
A CERAT 2 €7 L REINCIE, FIT RBEE - iR 30 ° - ‘ - o B
5 0 5 10 15 20

BIMBFEIC L » T, FTRRD L oI
ERETD.

3 DDRIRDHET NVIEE

o ETILHERT 1: 2014 H 5 FIT BiE, 2015 FiElx
Bth

o ETILHEER 2: 2019 4% FIT A&, 2020 FiEls
BR4A

o ETILHKER 3:2024 L FIT 387E, 2025 FiEix

kA

I TCIEEFEHROEMLO -, TRENSEEORBIC
REEZT, TORICERTHELTE T L TREFOZFE 1
A1BIZEOME LCERBBL, F 192 LET
JVRSEERT 3155 24 H1) 0 12 A 31 AIZEERK T Lt@%
820 W1 (7272 LET VREAT 3 135 256 W) ICFEBRT 2
ET LD ERET S, HiEbG H S ﬁﬂ;ﬁf‘ﬁ@ﬁ;ﬂﬁﬁi 1
A 1 BTRWEGS, SFHIHOER 6RO M@ &
FOENERRY, WS OBIEMER 72 - T < % ARatk
NhHD. 2 LEOEETYH, IRRIZ0E% DTN TH
5.

728, BAO FIT #lE CiX, ERRGE CIER < RE
FECTIEMBE SR E D720, BEEZITZBETIIRLZ
FLLABE DRI CIEEB AT 2 B E T b A7 2R £

Vol52. No.3

_39_

Years after commission

Fig. 1 Profitability analysis of model plant 1

(no-risk case).
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Table 2 Long-Term Outlook of Curtailment
(arranged by the authors after Ref.26))

Business- | Demand- Supply- S
Area As-Usual side si%rzay Cllee
case measures | measures | M25U"®S
Hokkaido 26% -3% -3% -17%
Tohoku 44% -4% -6% -32%
Tokyo 1% 0% -1% 0%
Chubu 2% -1% -1% 0%
Hokuriku 5% -1% -2% 0%
Kansai 4% -1% -1% 0%
Chugoku 7% -2% -2% 0%
Shikoku 6% -2% -1% 0%
Kyushu 20% -5% -2% -4%

_40_
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Fig. 2 Long-term outlook of curtailment ratio in Hokkaido area.
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Fig. 3 Long-term outlook of curtailment ratio in Kyushu area.
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Fig. 4 Sensitivity analysis on curtailment risk in Hokkaido area.
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Fig. 5 Sensitivity analysis on curtailment risk in Kyushu area.
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Fig. 6 Comparison of curtailment risks between Hokkaido and
Kyushu areas for model plant 1 (commissioned in 2015).
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Fig. 7 Comparison of curtailment risks between Hokkaido and
Kyushu areas for model plant 2 (commissioned in 2020).
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Fig. 8 Comparison of curtailment risks between Hokkaido and
Kyushu areas for model plant 3 (commissioned in 2025).
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Fig. 9 Sensitivity analysis on loss of energy risk
due to inadequate maintenance.
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Fig. 10 Comparison of curtailment risks and cumulative energy
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Fig. 11 Comparison of curtailment risks and cumulative energy
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Fig. 12 Comparison of curtailment risks and cumulative energy
losses for model plant 3 (commissioned in 2025).
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(Base case: median of expected value of energy losses)
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