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R1: ETNVONEERERZT
TC: Total annual cost (US$/year)
NK,;: Newly constructed capacity of technology i at node n (kW, toe/hour,
tCOz/hour)
Gna¢: LNG consumption at time ¢ in day d at node n (toe)

Xnjac: Output of technology j at time ¢ in day d at node n (kWh/hour, toe/hour,
tCOz/hour)

Dpseac: Electricity discharge of storage technology se at time ¢ in day d at node
n (kWh/hour)

Cpnsear- Electricity charge of storage technology se at time ¢ in day d at node n
(kWh/hour)

IMy 4.+ Imported electricity at time ¢ in day d at node n (kWh/hour)

EX,q:: Exported electricity at time ¢ in day d at node n (kWh/hour)

NKL,: Newly constructed capacity of inter-regional electricity transmission in
branch b (kW)

DED,: Datacenter electricity demand at node n (kWh)

where, n € {Hokkaido, Tohoku, Tokyo, Chubu, Hokuriku, Kansai, Chugoku,
Shikoku, Kyusyu, Okinawa}, b €{0, 1, 2, -, B-1}, B=11, pl €{Nuclear, Coal-
fired, IGCC, Oil-fired, Biomass—fired, Ammonia}, p2 €{Gas steam turbine, Cas
combined cycle}, p3 €{Hydrogen-fired, Fuel cell}, r €{Large hydro, Small hydro,
Geothermal, Solar PV Utility scale Gradel 3, Solar PV rooftop Gradel 3, Solar
PV Wall mounted ,Onshore wind grade 173, Offshore Wind fixed bottom
Gradel™3, Offshore Wind floating Gradel 3}, se €{Pumped hydro, NaS battery,
Li-ion battery}, m € {Sabatier reactor}, h €{Electrolyzer}, c¢ €{COz2 capture (coal-
fired), COz capture (gas steam), COg capture (gas combined cycle), CO2 capture
(biomass—fired), CO:z capture (industry), DAC}, p:= plup2Up3, j:=pUru
mUhAhUc, i:=jUseU{Hz2 storage compressor, H:z storage tank}, d €{0, 1, -,
D-1}, tefo, 1, -, T-1}, D=365, T-24.
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kA T—FR8E

F# 1 RELIFOME
Coal- 1Gee Oil- Biomass [Nuclea |Gas Hydroge Ammoni
y (w/ . Gas CC ) Fuel cell .
fired fired |fired |r steam n—fired a—fired
CCS)
Construction cost [US$/kW] 2600 |2700 2000 2150 4000 [1200 1440 1440 2500 2100
Lifetime [year] 40 40 40 40 40 40 40 40 15 40
Annual O&M cost rate 0.308 |0.0352 [0.04 [0.035 |0.056 |0.04 0.03 0.03 0.02 0. 025
Efficiency (including own use) [0.41 |0.43 0.39 ]0.30 1.00 |0.42 0.61 0.55 0.55 0.62
Maximum capacity factor 0.80 ]0.80 0.80 ]0.80 0.70 |0.80 0. 80 0. 80 0. 80 0.85
Max. ramp-up rate [/hour] 0.31 ]0.31 1.00 |[0.31 0.00 [0.82 0.82 0.82 1.00 1.00
Max. ramp-down rate [/hour] [0.58 [0.58 1.00 |[0.58 0.00 |0.75 0.75 0.75 1. 00 1.00
Share of DSS operation 0.00 |0.00 0.70 |0.00 0.00 |0.30 0. 50 0. 50 1. 00 0.4
Minimum output rate 0.30 0.30 0.30 0.30 1.00 0.20 0. 20 0. 20 0. 00 0.2
Minimum capacity (Japan total) 20 0 19 7 38 20 45 o 0 0
[GW]
Maximum capacity (Japan total) - - o |7 38 - - - - -
[GW]
LNG: 345,
Synthetic Determined
Fuel price [US$/toe] 137 137 555 324 187 methane: 794
. endogenously
determined
endogenously
Carbon content of fuel .
[£COs/toe] 3. 96 3. 96 3.08 4.12 0 LNG: 2.35 0 0 0
135 2« FAEFTRE= RV — O4RGE
Offshor
Solar |Solar |Solar Solar  |Solar  |Solar Solar |Onshor [e Sffshor
Large |Small Geo- PV. . PV. . PV. . pv pv 13% PV ° V.de Wind
therma |Utility |Utility |Utility Wall wind  |fixed .
hydro |hydro rooftop |rooftop |rooftop floating
scale |scale [scale Gradel |Grade2 |Grade3 mounte |Gradel [bottom Gradel
Gradel |Grade2 |Grade3 d "3 Gradel ~g
"3
Construction  cost
[US$/kW] 2400 3550 2400 660 880 1100 705 940 1175 940 2070 2380 4760
Lifetime [year] 60 40 50 30 30 30 30 30 30 30 20 25 25
f;zual ORM costly go5 |0.02  [0.02 [0.025 [0.025 |0.025 [0.023 |0.023 [0.023 [0.023 |0.0261 | 0315 (1)' 0315
Minimum capacity
(Japan total) [GW] 21 2 2 0 0 0 0 0 0 0 0 0 0
Maximum capacity
(Japan total) [GW] 21 9 10 39 39 39 94 94 94 0 23 147 255
45 3 A RTER A O E
Pumped NaS Li-ion
Construction cost[US$/kW] 1380 1200 200
Lifetime [year] 60 15 10
Annual O&M cost rate 0.01 0.06 0.01
Cycle efficiency 0.70 0.9 0.95
Self-discharge rate 0.0001 0.001 0.001
KWh/kW ratio 8 6 1
Max. capacity factor 0.9 0.9 0.9
Minimum capacity (Japan total) [GW] 26 0 0
Maximum capacity (Japan total) [GW] 26 co co
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F 41 AR

iR L TERE K RATRR Z > 7 OREE

Electrolyzer Hydrogen tank

Construction cost[US$/kW] 450 Z:I?kUS$/kW for compressor; 15 US$/kWh for
Lifetime [year] 15 15
Annual O&M cost rate 0.02 0.01

- Charge-discharge cycle efficiency: 0.9; Self-
Efficiency 0.74 discharge rate: 0.001
Max. capacity factor 0.90 0.90
Minimum capacity (Japan total) [GW] 0 0
Maximum capacity (Japan total) [GW] el [

1% 5 : COz [RILEL & DFRTE

CO: capture (chemical absorption) DAC
Coal-fired Gas steam /Gas CC|Biomass-fired
Construction cost [US$/(tCOs/year) ] 63 112 53 694
Annual expense rate 0.11 0.11 0.11 0.11
Max. capacity factor 0.9 0.9 0.9 0.9
Input Electricity [MWh/tCO2] 0.24 0.34 0.19 0.37
Methane [toe/tCO2] 0 0 0 0.13
Minimum capacity (Japan total) [tCOs:/year] |0 0 0 0
Maximum capacity (Japan total) [tCOz/year] co oo co

15 6 : P37 4 ZOSOEE

Sabatier reactor

Construction cost [US$/ (toe/year) ] 668
Annual expense rate 0.15
Maximum capacity factor 0.90
Input per unit of output Hydrogen [toe] 1.2
COz [tCO2] 2.3
Electricity [MWh] 0. 37
Minimum capacity (Japan total) [toe/year] 0

Maximum capacity (Japan total) [toe/year]
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18 B. DC ENEEDOMNHMEBELITBITAE XS
SBEFENIERTED DC ICB L TIE, BRI HHIFERCE G 1M 72 S A TV D ]
REMENR D D | SIIZ BT 2 Z L I3EE LW ATEE S H D, £ 2 CARBSE TIE, FafidiE s —
ZIZBWTH, 2030 FE £ TICHR TED DCIFERERE 7y — A DE S THE SN LD &
WET D, 2F D, 2030 0 DC EHTFE (31TWh) [1TEEAERLE 7 — R DEIA TH Higkic
B L, 2030 £ L 0oy (B 21F, High > U 4 - K#EEdE 47— & ThhiE 500-
31=469TWh) OFLEN LI & Lc, XK 1 1320E&EX (High > U A28
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£k C. HBELE N R r— FF ¥ — FOERRFIE

5 TRULIEBD AT — RF v — bOERGIEZ LTI RT, REllE sy —ADSMIE
W, 2050 0 HALREO DC ENFEE (tded) % — TR CTHATHEMSETHE (A
K921, 31TWh. 50TWh, 100TWh, 150TWh, ---,500TWh s ELTCW&), £h %
NDORE— 28115 DC EESS IR D506, BRI DC oSzl (247
— FF v — M) BMTELZ OEH (ARt 25 L7, 728, 31TWh »HH
ML TWDDIE 2030 FE TOERD CTEEME L7c7edThHD, 2FV ., 31TWh LRE
L=l — AT E b3 TS, B A — RF ¥ — Milho 0TWh 232 ZIZFS
%,

[A/kWh]

HIEB~ DR S

HIHANDER S

0 19 69 119 169 419 469 [TWh]

X 2 FERLE N 27— R F v — DA A=K

X 2 DEEECE S A7 — RF ¥ — FOA A=V ThH D, BN DC BHFEIE
LC, Fi 2B &S5 & £ 0BG Z\Efocaajjﬁﬁﬁ#réﬂfu\é EJeNEa (1)
77 7 OEEMBEINENZR L TnDd, BERMICIT, —FLEOT vy 773, 2050 F0DT
—Z X —ENFHFEN 31TWh & 50TWh @*ﬁﬁ BT DA MU D E S TEED A &R
f7pax b (HMBEE) o&ESZED ., 777127260 THY , 2030 LI 19TWh 2
T =2t 2 —BNTEENEINT 2O THIVUTHIR A ICERT L2 ENKETHDH I L
R LTV,
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