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1.2 EICER

[Background and Challenges] Hydrogen is expected to play a central role in achieving carbon
neutrality by 2050, with broad applications across multiple sectors. To support its
widespread adoption, a domestic hydrogen transportation network must be developed based
on an integrated understanding of demand volumes, locations, and transport infrastructure.
However, uncertainties surrounding production/import hubs and future demand trends make

it difficult to quantitatively evaluate key factors such as supply chain scale, timing, and cost.

[Approach] To address these uncertainties, we propose the development of a simulation tool
that flexibly estimates hydrogen transport costs and infrastructure needs based on regional
and industrial characteristics. Such a tool would help stakeholders, including companies and
municipalities, quantitatively assess potential scenarios and support the formation of future

hydrogen strategies.

[Study Scope and Outcomes] This study conducted foundational research for building a
hydrogen supply chain analysis tool using a numerical simulation model. After analyzing
external factors like energy and electricity demand, data related to supply, transport, and
demand components were collected and organized. A simplified mathematical model using
linear programming was then developed to estimate transport costs and infrastructure
requirements. The model concept, structure, and trial results were presented to
approximately 30 potential users through briefings, surveys, and interviews. Feedback
confirmed the validity of the model's core design, while also identifying needs for
environmental value analysis, flexible data input, user interface improvements, and data
transparency. Usability was frequently cited as an area for improvement. Going forward,
options such as pilot use will be important for evaluating and refining the tool’s usability and

operational feasibility.

[Conclusion and Future Outlook] This study successfully completed the groundwork for a
domestic hydrogen supply chain analysis tool. Future efforts will focus on enhancing
functions and improving the graphical user interface, aiming to build a robust simulation

platform that supports long-term hydrogen business planning.
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BT, WEEMRGRE 2 1 REREHLAL & L QW A 86R91E RITE, 1EEJ, [ENZERBEFFZCAT, HART RV
F—HH Lo TS, ZDw, EiE 4 BB W TABR SN TWA O RAZ SR L., Sk
KV EDLS BT —H BEAF TR AEEZIT O F L L,
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s fir BT T VIL 1 L /(TGESAJ‘:WW) FLJR - KT
T g gy
Heic*2 | 500 FREE 300 # 600 150 - 403
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(2) =X — SEITERECRRR & OHEE

BE L7 4B OET LD 2050 FE 1 —R = a2 — b T AVOFEBA~ANT T2 oWk R %2 2024
9 AR CHRSGAREREME CRHEL, WX 32l —Yarof 7y MEROBE LT LY
ADAV b T AUy hEUTEROBTER L, £O ETUTEALY OCCTO OF 4 A&
NFHET TV AICBT D ata O RITE $i5& R 2 B STk & LT,
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g | B BERO AR EEEERS (A | v U F0BRE
e DB KT L F— 2 batey U A DIE S 736X
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(3)  FERTHITT U A OB R OEE

B L7z ok ok, AR S GHG JEt &, BT E, SifbEns, Ny 7 U — ik, Sk -
bFEDAEFERIZ DOV TRAL « AL - EAIKEZRE L, T F UV ARoHInTnbd, 207
F U A XY, OBase case & [ENFFT 3 OE AN 2050 Wi 235 T b LR BISERY 22K HET
BRZOLNTWD LW LR ESE L L, QENREKBILR 7 — A % HIffERSIC X
D BN R EAENBILR, 2050 FEWTIE TN /R RRIE A RKEICHEAE LG L0 RE 55
T HFRLELTIRDEBY 2V F VA ERE LT,

K 3 H4AENSROBAFBR STV AT 58552 RITE BRI L DORBES T Y A
HH N

OEMFZ, OGHG, OENFHFE, OSMMEDE, Oy 7 U — ik, O -
FHUAD | EEEOAFEREOZNEN TN - 7 - @K EERER L, £ U A CEifr -
RXIE 7 15 S AL VARY N A9

75 U4 (A1-Mm(f), A1-Mm, Al-Mh, Al-Hm, Al-Lm, B2-Mm, A3-Mm)
Al-Mm : OGDP iz (R—2F A ), @QAI%, O~OHNi, @FNL
B2-Mm : OGDP @fii (iEFEH) . @CN, @Ffr, @ - @FEAL, @@L

e Ty A

Al-Mm ¥V A 2@ E LBl L LT, Z<OEA TPz AL, 72008 7Y 40
HEZEIS> TS Z &, Al-Mh > U A0ftisF VU A & i U CEUS IR 7R T — # B NFE D
Base case [Z8H L7z, CN 7 U AIAEF TB2-Mm @ 1 & F VA TH Y, HFTR1HKIEIC
PERTHZEPBESNTND Z &L ENBEKRFILRr—A & LTHRA LT,

K 4 BRELIT T —RAOBE

No. | Case CO2 HIE | =8 AEX KRS
1 Base case 2050 4F 90% | 2050 4F : PV 151GW. ] | &% /A RITREIC
B3 27TGW B+ 2 | 720 KFBRERT %
t. Case2 FEOBIMTIEZR2 W | MINEL DR &0 D
2 PN AL IE K | 2050 45 CN | 2050 4F : PV 433GW., JE ) | REIFE R ERITRKE 22
# 58GW PV [F/2n b 6 fF | 0, KFBRERT vy L
JER A — A HE & BIER DB 72 DFER | IFREWVFER L 0D

X BITTOEAEIIKEGEFEIR 69GW, B EIK 5.7TGW

o, ZRLE 2 VT UV AOSHREROBMEIILLTRO LB ThD, ZHHEHIZ, %RED
KRBRAGLRED AN 7T — ZERRITTEH LTz, 22, fldOBEITNTI b 77 7 TR SL7chb
% Adobe Acrobat @ 6D S LEERE] ZEWGARSTMETH L7200, D x DRBENTEND
RITHEERTH S,
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5 BRLZ2VT Y FOHE

HH A1-Mm B2-Mm
P HIR A90% CN
—RT ¥ —ftiGEE (Mtoe/yr) 305.0 291.6

W KRR 116.0 103.3
FEHPIOKFEREHE T & (Mtoely) 70.0 45.1

N 7= T RENNE & 42.1 45.1

W KERREHE R & 28.0 0
PEFEEFI DK FEFRERE T & (Mtoely) 33.6 43.4

N JKFEiEIC « Super Course50 43 15.2 19.6

W ZDEZES 18.4 23.8
RAPH DK FEREHEE & (Mtoely) 7.4 8.1
EHRPH OKEHE & (Mtoely) 0 —

W B ASEE 0 —
HFEE (TWh) 1,071 1,141
J¢dEE)#E (TWh) 1,200 1,377
wERE (GW) 350 643

RPN 151 433

W RS 27 58

%1 116Mtoe=4,047 J7 t-H2
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(4) MmO/ OKFRIERT ¥ v )V ORI AT

AT CRRE LT v U A D% #7913 R&T A DERET VA 7y b L, REFTX
BHEAZEN L, REBEHEOEN 7o AT FRIORTERBY THY, BARICEL DY T
MOBEEZBE L9 2T, BEHREL—/VIZESWTHERE L,

SR REELDOAND o _ ~
SHEE. B7h-BLiaREe. ERGEREs-12 e PRI
BRARTE)
whEEOH DN
(INNAFTRERSE)
HAHNGISREF OB AR Y I O E
XN NREBIRERESETHER B FHERDIEE
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NAORSOHEHEGETET
INFATAFEH DINE -1 (FgEHE)
FIVF7OBILREZ2OEH INFATAFEH HiNE-2 (i ER)

« Ay A I (CEIETNNFEEOHRE(CLSHEFEEIR
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M7 £REEHBEEICATEZYI2L—Ya Ol EBLEREL—L

TV T ZTEDOEBNTE, BEXMERE, ERFEAREELZAMEE L, BAREORAY v b
F—H = Ial—ra iV =) 7 Lo RREELZREB L, ot U ARl =
U 7R GEECFE 3 BIE N O #idsk) (1 2030 4 - 2040 4F + 2050 4 Wi < FEhE L 7=,

ERREVEE SR - B IFEEO MR OV T, KEMIC LD KRFEREITIEHAT
DD EMGE L, KFBRIERT v Va2 58 LT,

LAFICHHT L= — & 2 LR L B AR,
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Casel: Base case

Basecase TII FTHRAZ A7 v ML LTREENEODHEZFEE LT, X, BEICHI->TE
TNEX T LR LT BB RO EMR OB ER R B RO X b O TORT,
F 6 FERIVIa2L—Yaryof 7y ME (Casel)
EHH RERE 2030 & 2040 £ 2050 £
FRERMAE | KB 8,760 12,122 15,078
(73 kW) Fie R A 1,330 2,658 2,658
1 FE 401
K1 2,328 3,011 3,522
HuZA 148
XA F= A | 800 353 584
JiF 2,385 2,208 1,679
= 1,607 3,577 5,548
mIFEE (8 kWh) 8,751 9,561 10,713
HRR THERETH~2030 | FFERET o AR |~ AX—T T D
FED TR DR HATR TR & 5 8
EHEHFE KEXEBORMER
— =it Wik
10,000 — e 20,000 L3
8,000 i = hzf 15,000 o . ;:
6,000 - ; ft 16,000 1 :Jtﬁi
4,000 - - . ; e — | - ;z
2,000 — — | AR = — — A
. ] 1 g | 0 ki
FLEEANAREOREETE ELrRADEBEORKERS RFHFEBOREKESE
(AkW) (kW) W)
o et | o e | |
3,000 R 3,000 W 3000 P
2,500 u s 2,500 - ¢ 2500 . ';
2,000 :i: 2,000 s 2,000 —_— 1:
1,500 thE 1,500 bl 1,500 . —_— P =l
1,000 — — L] 15) 1,000 - - s OE 1,000 = EE
s00 — — A 500 = — - A sop | — — o
o | . bl 0 = = = w3 o — bl
X 8 BHEE - REFXEOHBSHIEE (Casel)
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BE RS R 2 MUl g | 2D TR REO IR T, AT
TRELBRWIED, REENORAEBPRELSBRET, KFRERT vy VPV NS VR &7
oz, KFEAA KL LTHERWET RREIEAERD LKEMOBERMEVFERE 2D | DT

BV A NEIroT,

Wk L TR AR AR EORINNZ 2 F

W 20305
20404
20504
(7o)
Hﬁi i‘ 30 4 28 29
I\
X 25 2420 22
A
sl 20
B 5]
€8 ol
H & 51 30 00 1 013 24, 329 .22 492
0 ,J || .
i st B e [ ke PE mE M
(ias
1 -
e 0000 | 8,895
Y4 8000 -
™~ 4
4038 {000 |
B E 5000 4,587
Eg& 4000 3'011
EHE 5000 057 898 972 772 1,139 1
1000 { 231 254 491 » 301 377 371 712 4gg 484
o L — — - —
dbifgiE ik WA ok (5] dehE $E mE il

M 9 HBEOHTXR/AKRBERT V¥ VOFIESHT (Casel)

BB EEOax NREEICHTZ o> UL, LLTROFMHEZ W TRE Lz, KEMIZ L 2 KFERE
TR MZIE, KEBRIEBEORMa A M, AT F A3 X MINA, B RRGRECEEEE 7
COBNHRIBRIEHOGBE LD 2 THM Lz, KEMIEEIX, KFE - REFEMEEEK 2 — K
~ v ZNCBT DT T ) KEMEGE D 2030 £ BEEEZ M LT,

# 7 AKFaRX MEESLM (Casel - 2 @)

HH JeiE | kb | BOR | R | BIEE | ek | PE | UE | Jui
IKFERIER R 4.3 kWh/Nm3

Bl = A R Xl 5.2 7 M/kW

AUTFF AR ¥ 4,500 M/(Nm3/h)/4F-

B H0Kk2 20 4

P RiE4e (2030 1) %3 3.49 [/kWh

o R (2040 ) %3 1.745 M/kWh

P R ERERG: (2050 ) %3 0 M/kWh

RERRERE (FEACERE) FI/RW/H %4 | 489.5 456.5 | 423.4 | 357.5 | 572 | 440 | 383.9 | 553.3 | 482.1
FEREE: (TEEEHE) M/kWh4 | 1.34 1.43 | 1.33 |13 1.29 | 1.24 | 1.02 | 1.17 | 1.64
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X1 KFE - BREFEIERIE 2 — P~ > 7
%2 A2 3F R&T 8E

%3 2030 HITEFF O A HAG 2, 2050 42121 CN Z &k LTV . FIT/FIP B ~D 3L
ERET LT b0 E L, MBS BT 2 60 LAEE

M4 — AR R EE OFEIAG KK I T D Rl S AR MERE T 15
fiti /i

BB 7 A ) BOKEMGEERE O 2030 4 H ZE %

I

EH—UR (EHERE) %

Case2: EWNRIEKRILKT — R
IZxt L, Case 2 EWELEKFILR 7 — AT FREA 7> ML

LTREENEORELFEM LIz, X, BEICHI-> TENEX T LITHR LIZENTEESLRE

AR Case 1: Base case

BRI DR BRI & LMD 72X b TR,
# 8 FERIVIa2L—TaroAf 7y ME (Case2)
HA SRR 2030 F*1 2040 £ 2050 4
FERMAE | KB 11,760 27,686 43,330
(77 kW) (W] 1,790 3,327 5,766
P LR 570
K77 2,328 3,023 3,497
Hi1 A 150
NS T A 800 760 839
77 2,385%2 2,208%3 1,679%3
EOER) 1,607 3,577 5,548
BATE ((H kWh) 8,751%4 9,911%5 11,413%5
HLR R THEFETN~2030 | FHEKET R ER | v A X =TT D
FEDO TR TR R TR & B R

X1 o REREREICOWT i% 6 /ki*ﬁ%:;’bﬁ/jﬂ(@ct V51 H
B DR OHERE KT HKHET,

X2 6 IRT R X— RG]

RS FAET DT

7/#%%%?@77/F%LE
X3 BEH YT U T ORISR

%4 OCCTO FEEE LV %lﬂ%
%5 B2-Mm >+ VU A kY5 H

BELZID X OITHEE - I T > N E®RE

22



FHENRE ABEAREOHBEE FLEARBOZREE
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—
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— T 40,000 W 6,000 s
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20,000
4,000 B || " hE 15000 B -em 3000 "l
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X 10 BAFE - REFEOHIBOMEE (Case)

BRLTE Al B & MU | 2 D C R REOIC R T, REIFE BT AL - JuMils TR & < JbiiE
WITZE ZEFTRELARWVER 2> T D, HALTUNITE D FE A B /N & < k%%%
RENPREWEEL > TWD I ENRERER->TWD, AbHEEIIFE RS R EOHMZ 4 E
TWDN, TORERBIIHILCIUNO KGR E ®@U&wawmmf%é$@£&gﬁf
REIE S EPMHIKIC RE D T HRERLE R0 KFRIERT v LB NS WER & e o
W5,

W 20305
20404
20504
Fro/
PRF SR 1,486
= 1400
B = 3\- 1200 -
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N a0 741 691
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M 11 #REOBRTX /KIBRERT ¥ vV OFHESHT (Case2)
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MREELD, BBV Ial—val ANT—F¥y b~DARRERT V¥ Y VAHEDOR

ZZETITRLT Case 1,2 OFHliATRER DO E LD, KOENE TH & LT ENKERLIER T
VYR NVATBEORE RICFEMT DKEY T I, Fz—vIalb—vaf), ko2 8%
BIZIZHED D,

Case 1,2 DFEHMi /3 HTIZ 255 < 2030,40,50 FFkIZH 1T 2 ENRLIE K FHAG R T o v v /L (ton_H2
/year) % FREDXIZ T, Case 2 IZBWCIE—EDOMHG R T > ¥ VBB D LD H DD, Casel
DLGEIZBT DENRERT 2 v VKB RERDO R (ex. FH BE 2000 7 ton @2050 ) &
e EIEFITNES L, ARORET —~Thd “ENKEYTI74F=—27 OBLENL R
G, W7 I9AF 2= aR oA VT TREFE~GEZ DB LMD TRERN TH D L BLETE
5, D=0 Casel Tl I 2 b—a VBT AHNICHAT S ENELEKFE LY o (Negligible)

“L L. Case 2 : [ENELEKFBIER TV A#EHARKEO L, ENREKEEZY T4 F=—0ThH
v hTBHZEE L,

5,000,000
o mCase1l mCase?
© 4,030,000
“>{ 4,000,000
|l
:|:|'.> (-
~* 9 3,000,000
Iﬂ; =
'ﬁj § 2,000,000 1,710,000
= Y
j“zﬁ A\ 1,000,000
I 280,000
LS 0 — . . .

Year 2030 Year 2040 Year 2050
B 12 KERERT V¥ VOTESITRER
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ENREKRIC—EDORT vy LG Hivd Case2 (IZOWWTIEL, EDOHHTHERZKFEY T
TATF 2= Ialb—ra BT UGHBMALZ L& LTe, BT VATNREDFTEMZ OV T
%Ik DE T VERIE D E T & 2 HRRE O

BL, ¥2lb—vaETANDANT—FEy h~PEE LA, Y2l —varET7
VR CIIHBERF IR L~V TORIETADARETH D DIkt L, Z 2 T LIzENRGEKRFERT >
T VITHIEREORIE L 2o TS, EDD, B LI KEMERT oy v E&E S ) —BL
Sy L. BERRZ & OE~EET 2 7 r R 2 R EBICER LT,

B FIEOBESL T 0t AOMEE FTRROKIIRT, KEHERT V¥ vy VEORHITHT X
OMHEEZAVTERL TVD Z N6, EBERFIRBIA~OHR3IZER U TR Rl & 2 &R T
RHNCH M T 2 ENH D, DT, FoRBEEREZEEMIRINHLS L, KBERERT
Ty )V EZEE RN ER Sy L,

SR OSENRENOEZS HERERAERERT v B
o — B —
MBI EERT > SR PV, B LE % EES HME
[ E=En, o Fugs -
RRORBIFE  crromaman L.
WEBICTEY % FAHREOER Zme =
20244F385% = o =
S (20247F3RK) oz A Om A=
. — R HEDIES ERE =
e (E EMOESSRS  wmonmsRc o
o [Si:v:) i%\'hz
(Fid i |
IUFATONHIBHED S kb
Lhz FEmme oY N ABFIUEFITORE
thig — e = T ATRMIOA B FEH0D
B 17.0% s ABHBOME TGRS
¥R P 11.6% ;E‘%E " KT SpAAEEI TS
CEl] ASHE 9.5% '-’:JE'E' 3
dbiEiE Hum AR 13.0% g% =
: ' ‘ Rig 35.4% Gime ——
0 1,000,000 2,000,000 e S o 2
(k) RS 9.6% L1 — o

[ 200,000 400,000 600,000 800,000

B 138 ARREERT o ¥ ¥ VOFWERFRBN DL FIE - FEROME (Case2)

O TFIEOFEME LTI, BLFRIRTEY THDH, £9, PV Ll ERJIEEICOWVTE, B
ROBARES LB BERMA RSO 2 FHEIL, 8y %Fh Lz, EITOEAREIITD
WTIEHARSIN TV OEANEFIZE SN TR Z1To 72, £72. 2030 4, 40 4, 50 FFE TiZB
IMENDREBERMERE OB L CTIL, FIT OREFARBEHORBERIHEEELHWTED
EIXMICEER R OB G 2 FE, ZOFGTEMSPEAINDG DL L TR ZITo 7,

EERNDFEBIOVTIE, BETEAA L FOEBEMEZEEL, IR Z2RHE L ET, #
B RBIORERMARNL D Lz, Y LTERBEREEZ D LICE NV Ialb—rva vy Ofifks
ByE 2 THflEAREH L, KERIERT VoY VEAEMRBBEDOT —Z ~LINT L, %D
ik 22—y a BT ANDANT—Z Yy MERT2HE LT,
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#£ 9 ¥BOICHAWET—%

HE PV, FEERES HLERS
BUIR OB By FIT & A% &% | HEERIIEEORRE T £ A A 2 hOfF#*2
(2024 4 3 HEK) REX TSy X v sy

BMORERMERE RS | FIT OREFAHEE | BREET A X  MIUIBEPEFE LELE
(~2030 4, 2040 £, | BORMRE 12T | F - HIEE - EHE - THMENFET D, £
~2050 %) WS (BHEXILIC | RENDO T 2 — A TARESN TV D EEE
R NFIR B OB A | BlCK U THAMIER K E R L, #EF
BOHEIEEFEE, To | Rlo¥EREZHE L, ZhzHnT
BAEE L LB | EE XKEICEGER R ORME &EOF G
2 &y 211 5y) ZEHL, BEREAERLIKT L)
X1 AT XL —EROFAOMREICET D RRIHEELE HFRARMAV =7V A4 MLV
2024 - 3 HRFEROT — & Z 4
K2 BT ¥ AA L T =213, BFEEEY =7V A & EEFRET ¥ A X ME#® ﬂﬁ
HEAT ) LV, 2024 4 3 HRREOT — X &M, BRET A A OB OB
40 [FFEARBOR SRS TR ENTBEFZEN S, BUEE : 41%., HiEE  51%., HEHE : 70%, &
i - 100% & Lz,
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(5) BT AL NMEOAFERT) - TRAF W KOUKEE K EE O T
CZETORFERTCRE LI F U A LAF, [RITE > VA EBHTHZER8HDH) 12
HEoOx, ¥ 84— 7 AL MINTREROKBFERMESG D 2 F M L7z, M, BibdRe+T 2t
7B — BT AL MIBE LTI RITE 27 U A TORBMOIEDN, KELEABIKZIZ L0 ET5HE
DBERIZB N THEARLEIUZ AT T2 ERBARE DR S TV o 0B 2RI LT,
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