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Title
Simultaneous Reduction of Energy Costs and CO2 Emissions by
"Energy Sharing Model"

Abstract

To achieve decarbonization, it is essential to develop and expand renewable energy power sources.
Worldwide annual power generation from solar grew by 22.7% in the year leading up to 2021 [4], but
solar power system installed in Japan in FY2021 decreased by 25% compared to the previous year [5].

Compared to the rest of the world, Japan's investment in renewable energy has slowed, and the
country's ability to achieve its international commitment to achieve zero emissions by 2050 is in
jeopardy.

In this study, we discussed the factors inhibiting the spread of renewable energy in Japan, focusing
in particular on the transaction price of surplus electricity generated after local production and
consumption of solar power generation. The price under the government's feed-in tariff system has fallen
significantly below the grid electricity price since 2018, and the purchase price on a commercial basis
by electric power companies has also fallen significantly below the supply price from the grid.
The “unidirectionality” of conventional power systems is thought to be relevant.

Through an "energy sharing model" in local communities, surplus electricity generated by each
building is shared within the community, raising price of surplus electricity, increasing the investment
efficiency of renewable energy, and promoting investment.

There have been several previous studies on energy sharing models (Iwafune et al. [11], Yamagata et
al. [12], Liu et al. [13], Rathnayaka et al. [14], etc.), but these studies have been based on simulations
and models. There are extremely few research cases based on actual measured data from actual
implementation. This is thought to be due to the difficulty of building consensus when implementing the
system, as there are multiple stakeholders.

By consuming (sharing) surplus electricity within the region with nearby demand areas, we aim to
optimize the surplus electricity transaction price, resulting in economic benefits and CO2 emissions for
both the solar power generation side and the demand side within the area. A system that simultaneously
and quantitatively achieves reductions was implemented at Mirai Lodge, a training and recreational
facility in Hokuto City, Yamanashi Prefecture. The implementation was made possible with the
understanding of Hashimoto Sogyo HD Co., Ltd., which owns all the buildings in the area.

Multiple buildings in the lodge area are connected with private power lines, and surplus renewable
electricity from solar power generation systems installed in some buildings is shared with buildings that
do not have solar systems installed, thereby reducing the surplus power transaction price. Higher IRR
was realized by energy sharing model, compared to the conventional individual contract type.

As a result, the “energy sharing model" is a concrete methodology that simultaneously realizes
“energy cost reduction" and '‘decarbonization," By clarifying IRR, it shows a path to promoting
renewable energy investment.

Furthermore, while *"hindering factors" often include "'Japan's limited flat land area" and
““unachievement in technological innovation," But only 20% area of the roofs of buildings in Japan is
equivalent to the capacity of a thermal power generation facility in Honshu and Kyushu, and solar
power system is now already “commodity”.

The key to popularizing the energy sharing model is specialized business entity to build and operate
the system, and the building of consensus through an understanding among stakeholders on social
benefits brought by “energy sharing model”

Keywords (5 words)
Decarbonization, Surplus Solar, Local production for local consumption, Energy-sharing, Barrier
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5.4.4 EERFEE

HEBNOHEBEZZELGIWEZE (AT AMUDOFRR) NEEIE S ThD, BREIXKE R E
EIZH L TUEEALE ORI CHFEBEZORFIE N DREAEL QD 2O HOFRERE, RFEIE
INE, ERE T 30.4kWh, 20.4kWh, KBGO H FiH#E 10.0kWh, B A RFEE /) 5.45kWh Th-
7=

=W 1428 538 (8/11)0%E - s -snmn DIV
RHEFBHEREED2/3, RESHETMEHNEFIECERIBHEKX

23/8/11 1454 FE - HE - K% (kwh)

Dll}‘lSS} 1#1617181920212223

Ab b b orNesGe

wHE w ;R 0 ME

BIHE - 78 - RERE

HES 30.4kWh

=E R F] 10.0kWh [

REIEN 20.4kWh [ KIEREE |
RIREN 5.45kWh -__

31 1455 H(8/11)DFHE - H RZIHE - RREIE S (FH1ER)
WIZ, HORFHITIC RS, B B FKEE, EEMA~OFE, MO0, AMORERES
it OV U RROEE 2GR TNL,
2023 4F 10 A 7 H 11:00~12:00 @ 14 SHICIITDHFIHE  FTE. Wi o ERIEE =

o ZOREHD 14 SIRA~ONEIGE CRENHLOHE) IZBrTHY, “HFIHE: + & + i

BEIDKRG I ERETHD, EEMDR2TIUX, "FomE &+ W & R RIE 172D,
145# 2310071100-1200 (kWh)
BREE| RE FEER =X

0.8 1.58 0.58 2.96

32 23/10/7 11:00~12:00 @ 14 SHICBIT D HZEHE ., Tk, WO M 1 (EHEVER)

30



1454 231007 1100~1200 (kWh)
3.5

2.5
1.5

0.5

1

mEFEE nRXE mEHTR

33 234510 A 7 H 11:00~12:00 @ 14 BHUCBIT D HFHE ., K£E., WO FEAESF7 (EH1ERK)
LR IR, FEEEDOTEILL ENREIE T L7025, ZOMBEBRF MG 25 B
= U 3 N = A o

RICKERIZI TS, KGR TE 4 ML OIEED IR E T,

DC-AC 2310071100-1200

8=1E 9=51E 1228|1428 |55t
4.67 2.78 1.59 1.38 10.42

B 34 23410 A 7 A 11:00~12:00 D KBENRE 4 BALOIEERDL (FH 1ERL)

231007 1100~1200 FE-FEE(kwh)
12
10

o N b O O

85 oS 1n5E 145K =1

35 23410 H 7 H 11:00~12:00 DK E 4 LD REERILY T7 (2 FR)
12 B8, 14 BRUCITEBEMARESNTREY, ZORH, BENSNTEY, 22 TORTITR
BELRWCETHD, DAL N—EZNLDHINTFMTIHE % 2OV ay DRKIZHHES
TV,

31



WRIZ, BBRO A RPBEEFEREE VY BLOY 2l —lar i 5,

REFEE L2l —Tar g
(kWh)

10/ 11 121

ESESHH mM9SH w1254 w1454 mEH mi Izl —Iiav

700
600
500
40
30
20
10

S O © © ©

36 FeA I T2 2L — v a ol (kWh) CEF{ER)
JABOARSEO R DY IS LB RICEMDHLD, PHEL I —va BIRET
P DLn2 D, oy B UV LNEWICEIAICREL ., RFIE %2 A L7120 0ENEYIC
BEHENSTHIEL AR THD, 4 MEBIHTNEM BN B RDON TNDEARRT LN TED,

WIZHBW U EIRDEIIEE DT —H R~

AREARY 2023 v 58 |

v BRECHEHEEFR

(kwh) (MwWh)
400 16

200 8
150 6

100 4

1 23 4567 8 91011121314151617 18 1920 21 22 2324 25 26 27 28 29 30 31 (8)

37 2345 7 ® AT —ZkWh)

32



KGR ERTD 5 HO— H OESMEHEOVFERZRMELL T 15 ADT =222 5,

i

sEAEN (kW) 30 EREENE(Wh)D2E LR O TVET.

38 2345 A 15 H DORFH#T —Z (kW)
TRUTKEEEE®RD 10 H 7T BOT —2Thbd, 11~12 FEOFBPOLORFIE 1L, =V7
NTHESN, ZRPLOBEBEN e ThHoT-, EEMOHRLHY, "HREE-FEE CToy
VREROHEFEEMSTOD, #iREL T ZORMIZBIT2EORRENTTFE B rLipo7oln

A0

22EIE: 31kw

KERBRTIW) F30EABNEKWh)D2ELR > TVET,

39 23410 A 7 HOEH T —# (kW)

33



HOE RN — =TV T VOB REREE

6.1 XN — =TV T BT IICLBREIEH OB EDORKREE

PV BREMOFEROTE, 3E. AZHE RRE BEREOFROT =L THOE
0%, F1Z ATRO PV BEBTND, 9 MOIERREIR A~ Rl e /) 82 [T,

TRLE—STPUSIESLOEES 1 SDWVI
EHEE - REE - BxHE - £UFEH -BEEE + EhE
— =E. EE.
EAE/RE (PVeD) 29% .
Ffalkwh B/ B2 (PVL) 25% BavEBILRSE
S|F—HIcEEI<
1 BFBIEDER (kWh) 4HH(PVBD) 98F (NON PV)
== 4,500 18,000 40,500
RER 7,300 29,200 0
B 1,300 5,200 s
FFIED -6,000 -24,000 S zﬁggg‘ﬂﬁ
B (ENESHARE) .\-‘ 10,125
TR -13,875
FHEE 3,200 12,800 30,375
BRER - £8- BE
o EhEED
EETEERD - | HR> ) JG"ET}IFC
%E{#ﬁ< E] wrTEL wzTEH ﬂm i
FKEFHK —
. sAEAER o8l L)

40 =X —2 =TV BT IVOREE 1
RN T AREIE N2V TN THEHTHIENFIREERY, 20D 4 4 3IE ) O HUS Mk
D EFITED, EDFRITREIZ EA-T5,

6.2 PEREFTNETRNE—L =TIV T BT N ORGSR

TRNX =L =T V7T MR RKHIE BRI OB E 2= e aAT5, AARAVBIME I ZFE
NEADMEEZ T THE . — RARIE S OBG ML T~ T 8.5 H/kWh &72578, =Fb
F— =TV 7T VT, BMNEIESNIZE I NIRAN DO E ) LEME 783 2L T
5, R n o HW EHEMIF 3B M /Kkwh & F % [33] .

34



5.2 T %

gk o 4

WM XEEEHER O 17 FH 35,

N K —

BWTo IRR # H H ¥+ %,

A ER] KBl
B @R KBHY
C =xNX—T =TV TET)V MANREE
D THRAR—LxTULSETIL SHNRELE+ kSR A A DI
W A. 85 (PViL) B. @5 (PVED) 7 (PVED4ET) IF217 (PVELOSH|D. ZRAFIFETE
b e 35 157,500 112,000 448,000 1,063,125
HEB BTN 35 45,500 182,000 - 182,000/
AR ALE 35 - 354,375 354,375
| (A 8.5 51,000 117,938
Bl (FEA) 12 166,500/
J-H-Fihast [—#HE] 157,500 157,500 157,500 157,500
PN e B C D
[CEIT 3IMA R A (FPI/£E) 386 654 702
NET (/4 273 542 590
IRR(17years) 1.8% 13.5% 15.3%
PAY BACK 12.1 6.1 5.6

TN — 2TV T L ALFIE ) O N @
T, ZIRRFE
O B,

s

41 BTN EORF MR (EHERK)

BB — 2 T D KR BRI E %5 IRR 3L, PAY BACK Period #7171,

18.0%
16.0%
14.0%
12.0%
10.0%
B8.0%
6.0%
a4.0%
2.0%
0.0%

IRR(17years)

C D

120
1000
8.0
6.0
4.0
0
0.0
B

PAY BACK

[ D

n:uéhﬁ_o é%
A0 A IA

42 K7 — 7LD IRR BXL O, PAY BACK (4% 1ERK)

35

(ZED, REFEEARIEIC BRI 528
BN OB TOREFRER ~OfE (D)LY, FITHEFHFIED

THEAXT AR Ty oa

~DEJE Z R~ L =,



6.3 BEEMOZE

14 S8 Huawel $Z &M 10kWh 2328 L7, BREORRE ) 2FLEL ., KHIZ 14 5
BIZT T )T RSO IR L TOD, IR, 2RO A OB IET — 23RO @Y
Thd, AL PO THRESNICENINZD B O HENSHFOREFEH TlEshs (7 /v
—DEGY) . LD THE SIZE I ERTILL TRYMISR LB Th o,

2023/10/7 [309{& kwh]

2.5

15

0.5

0
1357 911131517192123252729313335373941434547495153555759

s KEEABRHEEAGHRE nRXE aHE

43 234F 10 H 7 AIE HER:8.93kWh (15:00~21:00) ([371& VW VEZ1ER)

2023/10/15 [304Bkwh]

2.5

1.5

13 5 7 911131517192123252729313335373941434547495153555759

e ABAEREEHEHR nRXE aKE

44 234210 A 15 A WOLIE HKER: 3.54kWh (16:30~3%8) 05:30) ([37]&2 AV VEEERK)
HIZLOEEITRDBEYTHS,
# 4 ARIREE (EEER)

36



2 BEIOBFTEELSH | BB~ Z7F X MXY vy R
(kWh) (kWh) (M/8)
10 311.06 111.63 2,934
11 291.56 59.78 1,571
12 260.91 38.64 1,016
EEHICKBAREEHDERE~ND> 7 F
(kwh/8)

450

400

350

300

250

200

150

100

50 25| "EEOBEFASLET

0 (kwh)" 23& "11"
10 l{% 291.56 i
EEREOBREELRE wFEEA~AYZH
(kWh) (kWh)
45 FHEMICE DR EEHORB~DL 7 MEZERK)
(1) 2ARAY o R E DR

FERDTO DIFE LI DBINI RGO RRFIES) T, AR THITRMMIZ LBV IRLA
505, HEMICTEEL ., KEEBICLOFA T 5ZE T, RIENHO BB Y 2K TE5HL
VOB ZFITEASE aANY Y MeEHR T D, B ORREIE 4 8.5 M/kWh THiEL ., &IH.
RALEIIINODOHBLFELZREAZL, 35 H/kWh THRZET 2L T, Eoar)yhed 2,

<

37



(2) BHZNR (BAR) [ZOUNT

5 FMERAFHREE ERK)

EHEQRGFE ZiihE
hans 97.5%

Eifs HBFREE(kWh) $E=(kWh)
1451% 230709 585 570 97.4%
HEB 211201 3,518 3,399 96.6%
TER 230409 2,074 2,036 98.2%

FEEICEELE S O — TR K LD, A—T1—DH&a 7l (JIS) 1L 97.5% Th b, T VT4
FCEEL, DV EYY 14 SHISIOM 2 - CTOMEERBIAA) SO T B D FE I IR
BTHE AHREBNEMIZIELNZEDN RS,

TR A Y BN A~DOHLE 51 SO 8.5 F/kWh 2MHESHIZbDLL
T, AR Y MEHR LT,

ARIOREHEIL 10 A~12 ATHY, H I 550 0R I THD, 10 H 2 FHEry7 /]

LEL, MO B REE 10 ADED 12 {5 L TRE LT,

(3) aARAY B

FHEZS LU= B OBE) R (S2BRO iR & /(10kWh*365 H)) 1% 37% T, FH=ARAY >
ME 35 TH, FHEMMOREE N OBEIUFIT 30 4, B#=RS 50%2 L2372 L Th 22 4F
THDs,

F 6 HBEMAANAY Y MR (EEER)

38



10AZ"FHNLA"LIRRA12BLTERMDOEH > 7 FEZ#E

BEOBFEESSH | ®E~AY 7+ |2X XY v b
(kWh) (kWh) (R/E)
A 3,733 1,340 35,214
EEHREaAZRMEAY Y b
ZZMHaR b aARRAYw b =R HA R
(M) (FH/%) (%)
1,050 35 30.0
ETEhEEE 37%| 10kWhx365E%100% & LT
BE= 50% DIEE
BEOBEFREELSHE | mE~>7F [2RXFAY v b
(kWh) (kWh) (MH/E)
T 3,247 1,825 47,975
EEHOIR FEDHEE
ZEHa X b JZARAYw R [E1URHARS
(Fm) (FH/%) (%)
1,050 48 21.9

LEMOLEEETHE, BEHIIIG TERW, RIZ 6 FETHINLEI I ETHEE B DK
BEHRIIBAED kWh B2 1/5. 7705 20 TH/kWh L2058 0RERHL, ol EE]
11 R B ER OB MG o7z, BEZMERE R S X R DM E NSNS, "R

HI7ZifEE L TOB X ThD,

39




BTE Nam

7.1 RZFFRDORE

MERET N COEZEEMIEIL 12 FTHLIN, ZRAF =2 =TV 7 ET /UL, 6 FIC
i CEDZLa M EDI 2l —ar Tided| EFRICVAT L2 RIEL 7 —FORGEZEL
TRLTIZ, SBITIE ZIRARIE S OF L TOBSMNERIZLD, SHITREFEHED R LA TE5
z & b G 5 iR e L 7= o

WB 7k 35 ZHA~DREL T, WERDOB G AT 2O EIE R Lo LT —r =
TV T T NVOREZEL BIROL DT XL —RT v/l EIERAL, BFRMEELEHITK
B AT EE o “Hi N EE” (L =7V 7)) 528 T, RIEZ R BN EH TED,

WBZa iR 3% B i E Mo o THEIRL TEDAZ R NX — =TV 7T V0 A3
060 FE 2 - T I R EA2WBICERE TXA22H6ICL 77,

Flo, TRAFX =T =TI ET L, CO2L = RNVF—a X D [RIRFHINE A — /972 B 1
THLN WIS H DT WA ZJFE L LT, I IXKEFEFIEFRFOR R, EEV T4 —°
WIEREDY =TV 7728 | fila3a =T —IHEDOIEMHAIC DR | KR & 250 B2
THREL CTOWBIA EAHIRFTED,

BT, AETABREE TR =DV TR THY, TRV —Z2REME~OH R
2L D THHD,

7.2 BHROFE
(VD) AT —IFRNE —BORFLTaV 2 VbR A b

P RN =TI ET BV TR, HROFEM SN U TN TE R T OB
NHDHTZ0 BRE (AT —IRNE —) BEEETR DN, B AT — RN —PNARTT VORI 5%
RS AMENDD, - R RENEEHICB LS 2ROEH (=L X — K U P

40



) MBEEIRD, INba~ A=V T HRERDSBEMN NI R THD,

BAFRB DT TINTATIATIOTIARL, — LT, PPAFELE T, Fa—F —,
AT =RV — DR RO LT ELRD, PPA FEENBEERMARAL, FRkD
BRI ANSIRE R AT, BAIFOHIEER, 774 T A EEET 0P 2/ hw RV A
MR EBIIATI LN DD,

FETT WD RREN ERLZER SN0 ER ., REFRIZEVB N HLHRE
XIRETRD LRI BURF - BIRR2 E3BREL | 3852 LT, B F 0 P RALV RIS
it ! T & % A HE (63 3 = v °

HERFEIZHTE->TUI, AFETT ADEEDOAT — RN =PG5 52800, BfRE
DEBIRNELELLD, 4B BEOBW T~ TE2RATOHARRE HD MRSt BifiE
RdoTolzsh | FEHEDSFIREIT /2Ty A RO FEHEAEL | B RAEIETEIILND, 5% O
PO, BIFRAE DB EIR RO EZIE T HN Lo B 26N D,

(2)77AF A

B REANITEMEE H OB MELT, 720 BHE LT IVEHEE TERnE s B 2
FINE LIRS TND, AR 2 BT BB &R EBENEWE->TVD, L, KEF LD
FEmAVR T L0, AR FEENDTZD | Fifie I REMEOHEIRIIE S Th D, (A DOREEEL | B
TRAE O L RN EE LD,

PPA H¥ET T 57— 77 AF L AT TICEENHY, EETEICHBITS
BT TS, HUIBIZFED S KGR/ —ZUR ICHUE C H L CE DV AT AL D720,
U R DD G REL TDT 7 AF L AT — LORELH IR T —~ LD,

(3) B E#HER DAL

EELEFEED 6600V BLEMIT A AREICT TITRIKLSNTEY, £D it ~DiLE
MRS TN E TEASAICIVITOI TE, IEO BB W TH RBRICBER S D, 372
DO BB ERR TS TEERSNDD Th->C, ZDOEE 4 B & T, kB F EE T
IMDIENTHNES | AL TOZERITIEARNTZ2RL, LeLAH ERRD I ML <78 5 ATREMEDS
BB

41



TEZ AR FRO S RETHOBIFE OB, ERLERENOE T ~ECETLL0L, i EEHK
HN DAL 7 FEAFOBRCRIRHT B B OM THATHIZ LT, e i N OBRL BN S E TR E
IERTE L REMEL B2,

(4) BFRaRE

TR ER B OHERB L. AR TOREIEHEES AT 28 EOHES 2R T,

B E(USD/kW)
6000
5000
4000
3000
2000
1000

0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

4 46 5K B (4] Z0 EH 1ERL)

(1) EROIANEE : SATLAER (GREFHIHEE) 19

B EERAABAREBEOIATLABRARIATORRTETFMAEICH), 2022F(ErESNZ10kWEL 0T
B (BHTS) 323.65A/KW (R{EI}23.05M/kW) 20, BIELD1.25FA/KW (5.0%) &
RUI. FEMEOMRRE. KB/ CFRIDHI43%, TEEI31%%HHD.

LS AFABRPIHEDHE> o=

<SATLERDOPIER>

(FM/KW) ——10-50kW 50-250kW  ——250-500kW 500-1,000kW  ——1,000kWLL £

44
(F3F/kW)

42 257/ sa8t0.2

40 ff315A2.1 4

38 |~

36 23.6 TIHHE7.4

20124 2013%F 20144 2015%F 20165 20174 2018%F 20194 20204 20214 20224
(HEEF)
HERMECHEN RS HENRELHIE
2022687 308K A3 TR ESNEMBEENR,

47 AARTORBNIEES AT L8 M FEOHERS (7 — 2 Hi#[38])

AARTIIREZEFT IZIDE T 3T AT 270> TEY, B MM DEBR P EETHD,
ABFFEH OFILIZFAL TE, M T TRIZED AROEELDY | B oMMk 2 EZH L T
Do M LITEDEBLE /T T OIA | i TIZHEO DI FE DS Z @ EL 2 ZENITET
BB

42



(5) EV LDEAfR

ARIENOMEBSELLT BV ZEEThHS, RHENEEIHCL, LUY I 2R TR,
L, RIL RS Tl A RAETIROR%E, BIEEDTD, BRIT IR —RAENI LAY
D,

(6) maFa—hDELHKT IR

EV [Flfk, =2 2— M LD B MO KRR S 01 AR 3B OBLE DI TH /)T
Hb, EV LB, maXa— DA G ORICIDN MR, MBEOMETHY, 5% DHE
4 ~OAFH A OREE NI SN D,

ARIOY =TV 7T VT, BANCERE Y T, HAAT RS BGIERS DA
PRELOEIRUT, BLRFE DT DUHEDT —~Thd,

(7) BB LI L DZEEZDFA (REPHZD)

DAl CICEDIEAE BHEY A7 LU T @M O KGO RIED 5, PPAFIERITE-
T, 22— —=2HIR T DZEN IR RDIAT ThD, Fift AIRERAI2 =T A — DB HE THD
B EFNX = =T VT T I DA~ ORIFHETTIC LY | 232 =T 1 — DRt iTReE~

DAY MHPFFTED,

43



BSE SR ORE

AR CHZET 7ol 60| B & i DMEAE T D03, R ATRED | IR T D, e KOS
INIEFNCE N EAPLMAEENDL O TH D | L0 B AT FHA 2D T, KEEKIC
)% | S [ CRR T e DS O S o 72 B ISR A S 7272\ DTN E A9,

AW TIE, =T =2 =TV 7T T VRO BN D> QR B B B TE L O RGE
2T, QIZOWTHE@IZOWTHA[E THHZEZ/R LT, i LHEOAB L, =% =—hK-EV-
FBEMIZLDT RN =TT b NAA AR BICLDY T BRE OG22 8 SHER 222120,

DICE LIz — =TV BT AN BRSO EE 2 DILD,

SHITF, =X =2 =T VT BT NV EDOM RN R TEOMRIZONT, Flaik <5,
Kim CHDFEIZDHT —~ThHDHIWB OBURINOHEETHD, IRDIHZRPRITIBNT, KET L
DTN FATID KOO EIR D RIiAD D,

(1) FoRRRENFELET NV

AR H ARSI D D | HIZ B 2008 GOE | TH728) Ry b — 25§53
BT, B HIHLA Y BT, PPA BF /WA KB ER M2 EL, Y%
TOHAZEHE ., OV ENRD T REIB N &AM ChHLFRES /U — 7 Uy R L HRE%
P—EREEHALEE, @ AEAIE TR 7= BHEFHATHZET, I —T 2R
CN % k, RET NV ERBROMBZEICERTHIET, VT 2ROCNEERK 5L 7 HE
TH D,

(2) s BRI b E B EARICH T X B R T 5T 7

FEMkE (BCP) 1Z, WB LW BLEICBWCHEETHD, ImE2E, ERABEHM 265
A EEIZBN T, OB OIRE A RO Z LT FEMFUA T R THHN AEE LT
KPR RO BTN,

PPA 7 MIEEM (BV FITEER) 24 bioE | BMO KGN RREIE L% EL
1TV KINEE B SOMASITIY | RFSEWTIRF O Fr5E iTEE7R RE100% /) O HG 223
%o Te 20X, RAE S DMFEL TN ~DOFGESIMERINDZED L DKLV A BT ES

IZ, WB & 2%,

44



(3) BB/ LS ZMITHEKR IS FIEE
MRS DS BN X WB T 5,
(4) B GH R

BARICRES I SRR, TR ORI EEE6F B B @R O 2R 2
KIS D2 RDBDY WB EBLRFICHFH G T,

(6) 7= FHIEZIE

HORMOWmAEFREM OB ZBIRNOD KBt EIC LM TEAReZ T T o280
HIFFC&ED, kWh 7215 T2 kW 2 T 20 R 038D, /AT DI KRES kW) IZEDET
R TE RSO, e RSB EE 1 (KW R L CHEAR BB D GRS D, ZHHA R CE L2 R
W%, IARHE O IR TED, EHRMOIFEY A7 DRI D723,

(6) L AREHER B EY AT D~
e b JFEHMIEE OEENII A ThHD, VAV IR CTEHZEIL WB 12272035,
(7) =R —RLiRE

HAEMNIC KOG END KT R X —2 T )VITTE R T528 T, =X — a0l
IMEAFE AR T A L2 LD, =X — R M E ORI 5 575,

45



BHYIZ

AHFFeE L T, WB 22 Bl E~O MR EL T, iR AR T IENHHZEZ R LT,

FHREAEEIFNRENEZUTHY , ORI [HE a2 =T ¢ — O FHfE FTRENE | 0T =R /1F%
—LAERIE] b HAAKRROARE THL LT ETWBIUT DB Db bE T, TEHD
ARFEEME DT, FZ TEOME 2RI DIL, L TORKTHD, BUFITHLEED, OED
THELDF A FIZAA~DT TR, RIITIERT = AR Ty a“~DETHOHIEEFEET D
HOEPRINENWZ L2 BT 5HDTHD,

RE, AMIELE VRADBR THLN, HEET R E L VSRR O T EE L, AR
BN AT DEAES - EERL DIRRFET D20 7o RZB W THETHD, FHIED L
WE RN THDINEIDNTHDONTIE, BRFHED D SLONE DN EIELRD, RRFHENRDTH,
BE P EIMT NG LT OREMRRICETEDL RN,

TANF =L =T VT ET T, CO2L TR —a XD [FIRFHIEA — 2 BRI THD
D3, AR EDR B DT Wi Z R EL L T, I XK FEHEIEFROXIEK, TV T —0WE
BREDT =TV TIRE | MilAR 2 =7 —FEBNDOTEMEALIZ OZRAN | B2 7257 8P T3V Tl
&L COWBIA LA HIFRFCED,

RIFFEDRFD, = OWBIA) LICERE T 228500 BEH D THD,

46



S5 3R

[1] FEFRBF HP [ HARD 2050 HH—Ry =a—hVEBUZ AT 722 UA 504712022 45 10 A 5 H
https://www.aist.go.jp/aist_j/new _research/2022/nr20221005/nr20221005.html (FH#&FE H 2024/1/20)

[2] NEERF IRIERRG A ) _X—a AlE 7 17T A (SIP) [ A~ — R R F —< RO A AT AOREE | HJIR
KF AMBEET KIRKS (LORE BHFRGFTERT LR

[3] IESR Climate Group! Tripling of Renewable Electricity, New Report Finds| 2023/12/6
https://iesr.or.id/en/cop28—policy—barriers—in-worlds—biggest—economies—block—tripling—of-renewable—
electricity—new-report—finds (viewed 2024/1/20)

[4] IREANATRenewable energy hlights] 2023/7/3
https://mc—cd8320d4-36al-40ac—83cc—3389—-cdn—endpoint.azureedge.net/—
/media/Files/IRENA/Agency/Publication/2023/Jul/Renewable_energy_highlights_July_2023.pdf?rev=61160fc7
4ada4f0daa670f5003820602(viewed 2024/1/20)

[6] BIFEERE o 19 MM SR ERAS BE LTI EOBURE Bk ESIC i) 7= 308 (—
FEENEAN KRB R E ) 1 2022411 A 1 H
https!//www.meti.go.jp/shingikai/santeii/pdf/079 01 00.pdf (#&HI% A 2024/1/20)

[6] RRFFESEL BIRTRLX—)T 12030 4FEIZRBIT AT RLF —FHG O RaAL | 2021 4F 10 A
https://www.meti.go.jp/press/2021/10/20211022005/20211022005-3.pdf (Fei&E% H 2024/1/20)

[7] BREEA - ESLERIEAF ST 12021 4R FEIR S0 R Ak M - W & (Fe i fif) ABE 22 ) 2023 4= 4 A
https://www.env.go.jp/content/000128749.pdf (B #& [ H 2024/1/20)

[8] FPEF fEACHR, SKH ¥, FH AL, NEFH Lt TRAEON —R =2 — VBRI IIT D GHG Bl
<R VAN EOFREE R EEE P2M AR F KA TRE (2022) @ 161-175.

[9] AARGRITHRAER THAEO 2030 4L I mIT 7 IR R AHIE B EEIL, B = rOF L/
Z. BIREPLELTo RN —JEOBIR B EEE YT CHED A AR E L TRY, TDEMIIRS Tl
20,

[10] = ZERAWIIEATI2050 - —Ry =2 — MV EHBUIMIT - S 12021 9 A T H
https://www.mri.co.jp/knowledge/insight/dia6ou000003k49g—att/er20210907pec.pdf (i #& [ & H
2024/1/20)

[11] /NUE HRE, SR A . [ER Sth, EAS e T TERE BE- BEMA AV AR CEE IO E S
AT LAOHEFH FEOHESI BLOEDZFN.” =X — G P S CEE 44.2 (2021) @ 50-57.

[12] Daisuke Murakami, Yoshiki Yamagata. “Micro grids clustering for electricity sharing: an approach considering
micro urban structure.” Energy Procedia 142. (2017): 2748-2753.

[13] Nian Liu, Xinghuo Yu, Cheng Wang, Chaojie Li, Li Ma, Jinyong Lei. ” Energy—Sharing Model With Price—
Based Demand Response for Microgrids of Peer—to—Peer Prosumers.” IEEE 32.5 (2017): 3569-3583.

[14] R T a PV TG IR Dl —R o7 OEBUIMITTI2021 4F 2 A
https://www.pacific.co.jp/magazine/fabcfc9c8achB68ea952b813661672ebe1bb0c2d.pdf (B & [ & H
2024/1/20)

[15] Rathnayaka, A.].D., Potdar, V.M., Hussain, O. and Dillon, T. “Identifying Prosumer’s Energy Sharing
Behaviours for Forming Optimal Prosumer—Communities.” International Conference on Cloud and Service
Computing, Hong Kong, 12-14 (2011): 199-206.

[16] 787 gy gy HPEH ERROBER 5D HpE HTE O 5 Bl R — Y AT LD KT 72
FHAT - M3 https://www.pacific.co.jp/service/new137.html (G #&REE H 2024/1/20)

(17] [E L5284 HP TEE o A~ — b 70 SEATRTH - UM AN |

47


https://www.aist.go.jp/aist_j/new_research/2022/nr20221005/nr20221005.html
https://iesr.or.id/en/cop28-policy-barriers-in-worlds-biggest-economies-block-tripling-of-renewable-electricity-new-report-finds
https://iesr.or.id/en/cop28-policy-barriers-in-worlds-biggest-economies-block-tripling-of-renewable-electricity-new-report-finds
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Jul/Renewable_energy_highlights_July_2023.pdf?rev=61160fc74ada4f0daa670f5003820602
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Jul/Renewable_energy_highlights_July_2023.pdf?rev=61160fc74ada4f0daa670f5003820602
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Jul/Renewable_energy_highlights_July_2023.pdf?rev=61160fc74ada4f0daa670f5003820602
https://www.meti.go.jp/shingikai/santeii/pdf/079_01_00.pdf
https://www.meti.go.jp/press/2021/10/20211022005/20211022005-3.pdf
https://www.env.go.jp/content/000128749.pdf
https://www.mri.co.jp/knowledge/insight/dia6ou000003k49g-att/er20210907pec.pdf
https://www.pacific.co.jp/magazine/fa6cfc9c8ac5f68ea952b8f3661672ebc1bb0c2d.pdf
https://www.pacific.co.jp/service/new137.html

https://www.mlit.go.jp/toshi/tosiko/toshi_tosiko_tk 000051.html (Fx#&FIE H 2024/1/20)
[18] BifEF P& W], "7V — A 7LD IEMOBLF LA 72.9 (2022) @ 328-330.
[19] P PEEE BFETFVF —F HP DB O SR A= 2 — DT HEA |

https://www.enecho.meti.go.jp/category/electricity_and_gas/electric/electricity liberalization/suppl
vl RAHE H 2024/1/20)

[20] BRFEHEASES HP (REZRHETREEIE)
https://www.fepc.or.jp/smp/nuclear/state/setsubi/index.html (& BIE H 2024/1/20)

[21] FBFIBI— k=R — OGS FEHFPESEE G
[22] b7 4 7= B (GEBIEARM) R e AR

[23] NEXT Energy NER1108M415B-MD :dh i (i (5T
https://pd.nextenergy.jp/assets/pdf/gijutsu/NER108M415B-MD.pdf(fx #& B & H 2024/1/20)

[ H TR BATB2BEMALy 7 HEEFOARIZ DWW T 2022 F£ 9 A 7 H
https://www.mlit.go.jp/common/001254410.pdf (Fx#&RIE A 2024/1/20)

[25] JERA 1ZANK TR BRI A = AR PE £ Bkt

[26] NEDO H Hf#i5td&0

[27] FEMAKEIFRE FIT RERE RFEEL SR

(28] = % - Al = & .com [[2023 F & H ) KI5 CHE DT EMAE L HERL A4 M 12023 2 4 A 10 H
https://www.sc-energy.com/column/sc-energy/1161.html (&% B 2024/1/20)

[l PE R BIR = FX — T HP [ HARD =R LX —2022 LI T RILX —DA %MD 10 DERT”)
https://www.enecho.meti.go.jp/about/pamphlet/energy2022/002/ (& #4 % A 2024/1/20)

[30] BRBEA [BHEHER ZFRET HRIROEEMEO LA |
https://www.env.go.jp/content/900497804.pdf (& H 2024/1/20)

[31] NI HP T5F0 4 425 F R85 T BOHR 2
https://www5.ca0.20.jp/i-j/wp/wp-je22/h03-02.htm] (LR B 2024/1/20)

B2l 2 #k 7k pE %4 HP [ & f1 4 & ¥ # wm # (7 A 15 H & )
https://www.maff.go.jp/j/tokei/kekka gaivou/sakumotu/menseki/rd/kouti/index.html (#fx #& (& H
2024/1/20)

[B31 % W & HHh = F ¥V — X — K~ F — HP R & B M £ - & |
https://www.tepco.co.jp/ep/private/plan/chargelist01.html G RE H 2024/1/20)

Ba R KEHF Y — =+ —HP [ %% H % (® K &E 1 500kW = it ) |
https://www.tepco.co.jp/ep/corporate/plan_h/plan06.htm] (& #&H% B 2024/1/20)

351 " % /1 = ) ¥V — X — + F — HP [ = x 8B B & 877 v
https://www.tepco.co.jp/ep/renewable _energy/plan/standard.html (&R A 2024/1/20)
.]j—

T

Bl W & H = F+ v — R — v F — I $ H % & — v 2 B & |
https://www.tepco.co.jp/pg/consignment/retailservice/pdf/ryoukin0406.pdf (K #&M% H 2024/1/20)
[37] T+ o W@ A K % 7 HP I # £ o K & 5§ — X B F |

https://www.data.jma.go.jp/stats/etrn/index.php?prec_no=49&block_no=47638&year=2023&mont
h=10&day=&view= (% B 2024/1/20)

[38] EIER =X —T T RIGHFEITONTI2022 4 12 H
https://www.meti.go.jp/shingikai/santeii/pdf/082 01 00.pdf G RM'E H 2024/1/20)

[39] AbJII &%, Gondokusuma Monica I.C., FH FHZ. "HiFEEHXICBITAA~—ba3a=T 4BIFIZEBIT Bt
G- RN — Il — T a NI D = LR — PRI HB T E R SCEE 54.3 (2019) : 486-492.
https!//www.jstage.jst.go.jp/article/journalcpij/54/3/54_486/ pdf/-char/ja

[40] & H ik, EE E. "B RSN SE D REN R ID~ A 707 )y RO FIEIC BT 0198

48



https://www.mlit.go.jp/toshi/tosiko/toshi_tosiko_tk_000051.html
https://www.enecho.meti.go.jp/category/electricity_and_gas/electric/electricity_liberalization/supply/
https://www.enecho.meti.go.jp/category/electricity_and_gas/electric/electricity_liberalization/supply/
https://www.fepc.or.jp/smp/nuclear/state/setsubi/index.html
https://www.fepc.or.jp/smp/nuclear/state/setsubi/index.html
https://pd.nextenergy.jp/assets/pdf/gijutsu/NER108M415B-MD.pdf
https://www.mlit.go.jp/common/001254410.pdf
https://www.sc-energy.com/column/sc-energy/1161.html
https://www.enecho.meti.go.jp/about/pamphlet/energy2022/002/
https://www.env.go.jp/content/900497804.pdf
https://www5.cao.go.jp/j-j/wp/wp-je22/h03-02.html
https://www.maff.go.jp/j/tokei/kekka_gaiyou/sakumotu/menseki/r4/kouti/index.html
https://www.tepco.co.jp/ep/private/plan/chargelist01.html
https://www.tepco.co.jp/ep/corporate/plan_h/plan06.html
https://www.tepco.co.jp/ep/renewable_energy/plan/standard.html
https://www.tepco.co.jp/pg/consignment/retailservice/pdf/ryoukin0406.pdf
https://www.data.jma.go.jp/stats/etrn/index.php?prec_no=49&block_no=47638&year=2023&month=10&day=&view=
https://www.data.jma.go.jp/stats/etrn/index.php?prec_no=49&block_no=47638&year=2023&month=10&day=&view=
https://www.meti.go.jp/shingikai/santeii/pdf/082_01_00.pdf
https://www.jstage.jst.go.jp/article/journalcpij/54/3/54_486/_pdf/-char/ja

7 EHALEE SRS B 80 (B A[E K4 (2018) 1 95-96.
https://www.jstage.jst.go.jp/article/t]jsai/28/1/28 77/ pdf

41] HH &, & @0 "WHEHEXAICBIT D~ A7r7 )y REO ST R X — Ry b —Z3HliE T L O
F TRV — FIRF R SGE 29.1 (2008) : 8-14.
https!//www.jstage.jst.go.jp/article/jjser/29/1/29_8/_pdf/-char/ja

49


https://www.jstage.jst.go.jp/article/tjsai/28/1/28_77/_pdf

50



A

AWFFED F Rt 36 LOGRSLOBEI ST, LD J5 % Inb T KRAE KV ELTZ,

BIEHARFREDE VAT LT F A -~ RV A MR B0 1B G884
BELU TR L OPEICELETE RKRLTRELTHIREZ W2 &, DRVEEA R L LI E
R

BRI A Y LTV el2We/oR FEdRIZIE, 220 RIS Bb LT T O B RER AW
7ol2E, DIVEEHAE L BT ET,

WIEAFFEERRE D7 2 121%, BZADOBIRLMERIZHRE T, REABHERICRVA#S TS
WELE. D DE#HE B L ET,

KGO BEGHILFES IV AT LA~OBE, T T VO RIELFRTLIZ0 ZHHITHRWEEfRE
FEIT T FHAL TICHTZD, ZDH 2 ITE KRR EWelEEE LT, T, BTl
RORMWAVWTZEWB AR EDOE AR R BILLT —H 55 WFEDORERUZ I 1772
TR EHET VT A OERRER | FEAER | TR =88 BRILZE . REEER.
FREAZR A RICOIVOREHEZRL ETET,

T, BIEFRAR TR FPLSDMIF R 22 BN F RO ES LV - L LIZ 2 [H % 5D
B ONTZEAFHVINES, SR OIVEH L LT ET,

51



