BARAODEBEAATLIZHEITS
BAETREIRILY—

HEr: ER29%FE6HA18 (K)

RRARF KRFREIFRAFTR
RFNEFRBIN

B RIE




mEBEREBRETILOBRRE

ETIILOHE
TRIUEEBNDFEZE(CH UslatBk PR e ER Z sE{ b ] gE/RY — )L = ¥
L) P
iRz bR < REOMIBOMER R#iZ. 135#m. 166 ARMDIXELR CFKIR
I5fE AU RIS E
10D EROB D EF EENHFE(C UL/_C 1&@;3;@}5@ 2 RTE




wRAZ et 8
SX 5NIEREAFINHIRZR A imeE U DD, BRIEE (RIZEE) =
FR/IMCT DEBDIEZRD D, (HFIEMA  #I2[ER. ZE : 1.5E4E)

7= iz;:ci x, >min(orma) EBHARKIX MPRIVME GEETE)

subject to
Ay X +a,X, +oo 3y X, 2 bl g’*iﬁul%g
| BarXu 35X, +:...+a2nxn > b, X, >0,% >0, >0. (ﬂt\:%ﬁEiﬁ'ﬁ)

A Xy + A%, +oo+a,, X, 2D,

where x; : variables, a; : coefficients, b; : right hand side constants, c; : cost coefficients
BB - EEs (B - BHTERR)

+RABE (KD - [RFH) +ELhirEEmEERE

e

BIG/\S R OB, RETEFSHN. HETROK (thiks)
BEEEAEHIK]. BSRLDHE (KD - ’RFH) « XEBREHK
BAETREERBORIN. ZBRBARRIILF—HAOLREN 2




KD (B - BREES - RASLX - Bid)
RF. KA, #ER JAAAYX
BEIRILF—. KB, B

B AT

KT IK D

RERZHRAZEN (NASE!D)
o EHAZ B RAEEM (Li-ion&Eih)

B HEa AR
20126 BB Z B (C/ERK

m 'wﬂa

JRF7]

A0SFFREIF I E A
AR U

&K

RARTE

BB

(RERRE )

BT

> FYUARITARTE

AU TCTI0OMET—516 LT, &HMSICEIDIRS

XY - BlAODFHELN

0125 RRT —F KD, BEFE105 R TR (CHERT




iz
I
R

AR E (

Load Duration Curve

Max: 154GW

‘hours
8784

Min: 66GW

Average: 104GW

GW

160
140
120
100

Summer Vacation

Annual Load Curve

80
0
20
0

6
40

"Golden Week”

v\New Year Holiday

160 [GW

135

110
85
60

4392 6588

2196

JUN  JUL AUG SEP OCT NOV DEC

MAY

MAR  APR

FEB

JAN

Power Load (20/JUL-26/JUL)
M Hokkaido M Tohoku ® Kanto M Chubu ® Hokuriku & Kansai B Chugoku M Shikoku M Kyushu -

GW

180

Power Load (20/APR-26/APR)

GW

160

M Hokkaido M Tohoku ® Kanto M Chubu ® Hokuriku = Kansai B Chugoku M Shikoku ® Kyushu ™

180

160

140

120




HAlteE (BEAZEER)

AMeDAST —4Z (CKBPV. EDHHDOHEET

2£E$I1,300E
(FRCTH>IZHBDIE
R OFEL S DOHEET
(CRAUNTZERRIPR)

N : B DB



Ay (RFAORE

GW Generating Capacity (Nuclear,Y2030)
7112

Total: 21.378GW

s iBE=EE

Fickag i@ %Il FEIE XI5 [ =5 N JIIA iR
J—F &S J—F R J1 R BT 2=y k

3 [k NER =0 2, 3

10 8! WimE - RESr 1

14 #Z) IR %88 2, 3

K1) 3] JEL =

53 HAIRE XIS MMJEE%ﬁ%% 2,3, 4,5, 6, 7

73 it IR )3T 4, 5

85 Yy EEFE3EE 1, 2

96 KER KA BT 3, 4

110 JIIN R ERT 3

129 PE LN YR IR ENT 3, 4




HEERER g
. e 1¢ BA

=
&

| b6 F
NEES
[ T
=
T4
WY
==
M
Bl [
Y
5
HIk

W\
B

mE
"
Z0¥
Bl
E£E
/T
A=A
OO =By
B Y
EHE
B 1
E3=tt
Al
¢ 92N
47
B
By
B
(213 & BY
e Sm
FHx
e H Y&
[EK
4FX/Hg e
2 AKEA
b =gl
M (4737

o O 0 N~ WO
N = o

LNG GCC
B LNGST

m Oil
W Coal

RE=EEE
B

L
X

o

~
(=]
m
(=]
N
>
[}
£
1
()]
=
[
~—
(%]
©
Q.
©
O
(=)}
.m
i
o
1
[+))
[=
()]
O

LNG GCCLAAH &

e
R
R
3
B

=]
i3

Hil

n € /o N +H O O 0o~ O N I nm N - O
L I e S |




BETRABRHEROBRE

20306F BIRHBESTEDNE (9ithi%it) RS EEE

BIR21%—X BI30%7—X
Kbz 5,300/5kW 6,328 kW
Eiwa 1,000/5kW 3,489 5 kW
7K73 2,378 akW 2,378 3kW
"oz 16575kW 3125kW
J\AAYAX |36177kW 55257kW
¥ (7&L) 100/5kW
= 9,204 57kW 13,160/ 5kW




FRIFEEEM/AL

1000

900

800

700

600

500

400

300

200

100

0

-100

TWh  Electricity Balances in the Period

256.0

322

-21.2

21.6
15.0

RES21%

RES30%

M Loss
Suppressed PV

W Suppressed Wind
Battery2(out)
Batteryl(out)
Pumped(out)

W Battery2(in)

1 M Batteryl(in)
M Pumped(in)

PV

- mWind

Oil
LNG GCC

W LNG ST

m Coal

® Nuclear

M Marine
Biomass

B Geothermal

W Hydro

BI1S I 721%~30%DETiHhAIEISEED A e
AHIARE, BIRS T 7EMc#>TET

HIEEIRDE



tH 20 )1 i 2

“ % 40.3% RN FEE L ISR
b I

300 -

1 5 % 153
S &RAt

JUMN
(o)
2.7%
0.0 0000‘0000‘0000‘0000‘OOOO‘OOOO 0.1 ‘0.0

Hokkaido ~ Tohoku Kanto Chubu Hokuriku Kansai Shikoku Chugoku Kyushu All Japan

“r1lle  KBBHFEEHOIHIR
= 1t

| 6.0%

6.0

40 r

TN
o o t
1 3% B4
0.7
00 0.0 00 ‘ 0.0 0.0 ‘ 0.0 0.0 ‘ 0.0 0.0 ‘ 0.0 00 ‘ 0.0 00 ‘ ‘ 0.0

Hokkaido  Tohoku Chubu Hokuriku Kansai Shikoku  Chugoku Kyushu All Japan

itimiE - RIE - A THHHDHISE D AT FETE




ZEEROERER BE

icima

100 e A= 100 e ol
% % %
:z Nucleare__ 20 Nuclear
70 Coal\\‘!%%jj 70 Coal-\_j}h'lﬁ\‘
60 60
50 Hydro = > >0 L:édreocc
40 P 40
0 LNG GCC \EUK_' N
20 - 20
10 10
0 Qil 0 . oil
RES21% RES30% RES21% RES30%
100 o T Fﬂi """"""""""""" 100 j.ll'}\l‘l fffffffffffffffffffffffff
90 ’ 90 ®
Nuclear Nuclear
80 coal 80 Coal
70 70
o LNG GCC LNG GCC o
50 Hydro 50 Hydro
40 20 INGGCCr—rno
T ° LNG GCC
N o —————INGST .
10 10
0 Qil . oi
RES21% RES30% RES21% RES30%
JL[—= ==
2% (CREERIROFAREKT

1t - RIETIE, ARXRDVPRFACHREE



[

3N

PSS

Vo i Sian L a =, Py | o el 2 BT T | 3
L Walt ks SR | it it P oL i I W ' g g VN L W ! %*E /\ —_— 2
inter Change - 5 | i Battery2(outy 1 Pumped(omty 21 \

B Pumped(in) Oil LNG GCC NG ST

T mmNUdear i Miarine Biomass i Geothermal mEHydro “load EE':}?/\E;;EB
B8,/ =

i

Power System Operation (Tohoku, JUL)

BRNAD
AL

W Registance I L Oss

- Mt g e i N P e N et o Y e g 5 e e i iy gy S e e S A S Wer e i e,
0SS L Inter Change b Suppressed PV mm Suppressed Wind Battery2(out) Batteryl1(out) Pumped(ont) mm Battery.
| BatteryT(iny m Pumped(iny T PV w—Wind oil TNG GEE """~ NG §F- - Coat-

| mmNudlear = Marine Biomass mm Geothermal mm Hydro —Load F*ﬁ%/\d)

[EEMNEH
l
[LIE0EE (C
A

BIGES

Inter Change Suppressed PV I Suppressed Wind Battery2(out) Batteryl(out) Pumped(ont)

W Battery2(in) B Batteryl(in) i Pumped(in)
mm Coal W Nuclear mm Marine Biomass. W Geothermal M Hydro ——Load

PV  Wind Qil LNG GCC EmING ST




TRl FA VNS REIE XTI




ZEE#H A (MIT FIRES) D o] gt

| > FEN R e
E (B (XJE?)

ZEESRAN

15

v

15

- o001
z

SR REAENE
[kYen/kWh]
EFF6n [year] 15
Annual O&M Cost Rate 0.01
HAO)L3hER 0.9
JREMESR [1/hour] 0.01

FaxlmbE = 0.9

—iEZ B

v



fER: ALBEDEARFDE

12 mm Resistance
— | 0sS
Inter Change
10 Suppressed PV
mmm Suppressed Wind
g Battery2(ouf)
o, 8 Batteryl(out
p Pumped(ont)
S 6 = Battery2(in
s = Batteryl(in,
8 mmm Pumped(in)
Case0 - o
£ = Wind
g, Ol
& LNG GCC
4 = | NG ST
20 = Coal
& = Nuyclear
= Marine
2 Biomass
— S;gthermal
L ro
4 — Load
R
12 - | 0ss .
Inter Change
10 — 4

mmm Suppressed Wind
Battery2(out)
Battery1(out
Pumped(ont)

[ 9 1N H#LY :}__ ] ll,‘, ‘_ u l ll ' = Battery2(in
o 0ok R o it B AN Gt =5

©

o

Casel

~

o

Power System Operation [GW]
>

. N o LS I I r = Nyclear
"f ' ! - o = Marine

Biomass
mm= Geothermal
4 = Hydro
— Load

L

12 = Resi
- | 0sS
Inter Change
PV

10 4

L] 1 i

mmm Suppressed Wind
Battery2| outg
Battery(out)
Pumped(ont)

— BanewZEing

— ' 7 —_— U
W =R

b, ]
Ny

et B o one

Case 2

Power System Operation [GW]
S

el

- | 0SS
Inter Change
Suppressed PV
mmm Suppressed Wind
BaneryZEout;
Battery1(out)
Pumped(ont)
mm Battery2(in
= Batteryl(in
mmm Pumped(in)

Case 3

== Coal

= Nuclear

m— Marine
Biomass

mmm Geothermal

4 m— Hydro

— Load

Power System Operation [GW]




faR: LBEDRI RILX—FE L HiamTaeE

iciE
350

300
250

= =N
U O U1 O
O O O O

Case0 Casel Case2 Case3  Regional
Heat
Demand

o

Heat Energy Supply and Demand
[P)/year]

W FIRES W Residential & Commercial Sector ™ Industrial Sector



sHYIC

» B4 DJRETRILA—DH I
BITREARDEIZE(L0 THDN. BHESEMDITHDRATIAN
ﬁ’%@uﬂ*&*ﬁd)_laﬁ (ARIE) N0 TRV BUFDOARFRL B
19 DGE. BEEOSRR TAR—A0O— REROEELMBLRSNDIN
%t%i%ﬂéo (kWh= D OBIE (L. KA ATI0H., HKTS
M. RFHT2AEE. =BFAKRSEINDT20%. KK TL2%iE
)

RRERZEX (1 -BIXRERAHARAEX) >X-X0—- FERIZE

« ANEIROHIBIRT

ibisE. RIAEEPCHMNEECZE < ODRADERMREEL TS, AR
BRI X EZBDIL TNV EEEZE X B5ND . XEIROZZEM
100AH/kW/km&E D & IOOOkmODﬁé = C10BH/KW&ETRD, xfmFl
FAEN20%ETDE. kWhE D DOXEBHROEREM (. KARIEFEEF
ZHBADUEEEEHD. SSICANFEEIX MEMIND,




sHYIC

REIEIF R IBOFEAF

7]%%'] E@;ﬂ%”ﬁquxﬂ_@uxﬂ_ﬂﬁa_ﬁ_R(iﬁlﬁ’\@%ﬂ’i%(g?@%o FRE|
BHDMENORELTE, KEPRAREDHNITRILF—DKkWhH
DDMEZPH/KWhE L., FREXRZgETDE. xEEAMIE
Px8760xR/g (FA/kW) BATF TR TIEFRSIRLY, P=13, R=0.03. ¢
=017 CIXR2HA/KWEE /8D, (KEREBV(LARARAKE TIEP=3
EETHD—A. KEID#HE TS MMII0HH/KWIZEETH D, )
ADFEEVRTE(ILEENZM(CTERDT. BREBHS AT ATER
NEUNRRWLWH, BAOREZRIET DINENDD.




sHYIC

« BAR[RETR)LA

F— DL OFEZEH)

ABEAFREPRNAEEIZECL > THEAONENLT D, KEBLHRET
HNUL. FCHDRENEBOSNDITEZTREITDE. BICEEMNIC
REDREENNMEET D, FRIEEBEENEDFMEINE TSNS

(BB END)

CECRRD RENREBRIMO LR 26259,

XEAFHOHEIR (ADFEEBW/ A AVIAREE) Z=ITTHE. ZLU
SHIFEAEREBRESD. TOFMBHARBME D, #IOX MK
SCLZMCTEDIMNIMREIMNBETHD. T/ A AN ADOFHETEE

S(C(E LR BDD.

°
mily

e N AT D= ENfEEFH DA+

= HOEERMIZENDE/KWhE L. BEEaEYVEETSE. B
AT s e DB M (D x YF/KWhLEL T T < TIER 570\, D=10. Y=10

&9 S E100M/kW

h&/aD ., TRARDOEBEMMAZD1007DILLT £12B.

IKERDEEICKDKROZEHETHEE X 5NN HBENEIEL
SR, BT S bOEBRHIARMELS 2D N - [RFHFEE
EASEY (Cie 9 D10F/KWhIZE DIKERFREB(SRE E X 5ND.



