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ZHRREBLEYY (R - AR A= T7FDICEALTI—o2avT ., T+4—S L ARV E
Gl

&I D : TIPHE InternationalHydrogen Economy Forum®] (Y™ JL) %I IPHE Industry
& Policy Forum:Increasing the Role of HFC in the Economy](7J14—>/)

FHEZEORERICETEIKRDEH -FALEZEOL-HDRELITANHE
EEDOKF-FCTOT7MIL(TRTS L B, TE. FE)Z/EML. KREFCOTHE
HICET S8 #ZE R L

KFZ-FCIZBITBHRDEME/\—kF—3 v 7 (Clean Energy Ministerial, Mission
Innovation. 7K ZREERE. IEA. Hydrogen Council) &E#L, O FP—FEHDDEH
NDEEZRITAH-OICER 7 FZHAXt

RO KRB HEF (BRE. Mof. &, TRILX—BrE. T DD 5 FFENINLZAR)
[Zx9 SR D M L

KF-FCIZEATHEHRI)V—R(VIEF—, T7IF—r ETH) PEEDKFR-FCT
02740 (T0J 5L, BE. TE. T OB

KEZEICEATAERT —EIN—REFEREEF TSV T+—LDOEE (HIAD. H2Tools,

ICHS. HySafe, Hydrogen Safety Panel, Center for Hydrogen Safety (CHS)
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IPHE —a—XL%—20204 Edition2 (K& -FCP7vFT—F) [3/3]

o IPHEQREDORYIEA
n KEORSEE -HED-ODIAVRUTAT LDER
s KEDEMEREMREEIZET HKREERFDOGHGHH

=D AHERMDIEL
m JO—N\)LT7HOLa 7o (GAA) IZEET BIPHE A
DIN—DEHTER

m 7ON)—FA=TF7FT
o FHERARYT7zO—yT IO S A
O RFa1—ToMADITAITST090-FrLD

@ How is IPHE Making a Difference?

10,10,10

oty Aspirational Goal for | and
et n the Globel Ao Agenda

hat is IPHE currently working on?

compendhum of relovont hydrogen safety codes and standarda

et 1o quantfy emisons from hydrogen producson to fociifiate itemotrral frade
Commimarn

interst and undemtanding through outreach intictives inciuding:
o

atve_ier [ P
@ v M

International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE)

Hi Pl - https://1fa05528-d4e5-4e84-97c1-ab5587d4aabf.filesusr.com/ugd/45185a_f1131e081ed24e2a8071bcb28f4c3ch9.pdf
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B=

o F¥17: 2021%1819H

o NS
m Hydrogen Councild¥, Ao /\—DKZHE  HESHANODBEREENIL TEEDHT-K
FNHENRZEOGHGHEE 2 (LCAR—X | ZHDGHGHEHBELE L) Dot é.
2050 DR R F=ALIZE T =KkF=HREEFUA,
m KFELENRIE, BRMNICEIFAREDQDKRERIB T TS F—2h IR,

Hydrogen °

decarboniza
\

pathways

Hydrogen

decarboniza
\

pathways

A life-cycle assessment A

January 2021

Hydrogen "

decarboniza
\

pathways

Potential supply scenarios{ile

January 2021

Council Council Council

Hydrogen Hydrogen Hydrogen
Decarbonization Pathways Decarbonization Pathways Decarbonization Pathways
H2)—LiR—k LCAS R v LGS FIF

Hi AT : https://hydrogencouncil.com/en/hydrogen-decarbonization-pathways/
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Hydrogen Council: Hydrogen Decarbonization Pathways [2/6]
LCAZ#HT (1)

o Avyt—v

Well-to-useR—RX Tl BIRBAIZLEKEBERANARE +CCSH ., GHGHEH
=Exmw/IMETES,

IEREIRE+CCSHDIGEIZIE, LOIDEHZERI-T ENBE : AP 7<CO2
EEENMEVWKANTREFSI L, HIHESNBACO2O KR ZEEIRT 5 &, xF DB
FEBAT 5L F,

IRILF—1EYHERKFZDGHGHIHE X, RANTAHEIZKHKFRHELEFEIRN—
ADKFEEDHREIZH S,

INAARR(REZEY) ARKEZDOGHGHHEE(X. BIAHEKRICEHMIT DITEELLS,
RIEFRICHET ACGHGHIHE (X, RIRDIEARF HFEKEZEOGHGHEHE(ICLERS
LEEERAOIELY,

ERBI)H AV DGHGHEHEE~NDEE(FLERMIEND, BV Y AUILIZKY. 20305
[CPVELETHZ0%., EAFRETI0%DCGHGHEIEENRAEFNS,

WKEBEIL, NMATABIEEREFMOAHNEFENZEKREL,
KERIZEDKFREEORARHTRABE TOKDEEIZIELD, GWIHRD K EFERED
BEIXKDIHZEIZDODVWTEET S2HELNHS (B IEME T, BKRKIEDDBETHS
M. ZDF=HDBEMBEI R ILEF—ITIELY)

LCARIIZIE. BIRICKDKEBNRZRELGHGHIBENKE RAMEMTIIZES T IL—K
FLRICLARIILEZERTED,
IRIILF—EEDREIZIFI0~L40FE R/ TIThNb=8 . REAMKR 2 TORE HI M
NILE (CCSHRTULYILPHEMIBRIKFEEEZEENIL)
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Hydrogen Council: Hydrogen Decarbonization Pathways [3/6]
LCAZMT (2)

BWBERHE+/N\—DUM KREE
BB EFEHETIMILH s IRLEF—E
GHGH# i & (kg/kg-Hy )
2030 2050
RHEH+PEMKER 11.1 3.1 O HRERTEY
KA X (5,000km) +SMR 11.0 11.0 o BY7ENG+CCS
KIRH A (1,700km) +ATR 9.3 8.8 42 /) x—ENG(CCSZL)
KA X (1,700km) +SMR 9.2 9.2 4 /I z—ENG(CCS7iL)
ARHR{E+CCS 9.2 7.9 ® +EERR+CCS
KR FH X (5,000km) +SMR(CCS 90%) 3.9 3.9 w O 7ENG+CCS
BRHRE+CCS 3.5 3.1 ® A —AFSUTERB+CCS
IRILF—EMER/ (A HRX+SMR 3.3 2.8 O NAATR
YyRFYT+ (A TAH RIE 1.7 15 DI AR
K H Z (1,700km) +SMR(CCS 90%) 1.5 15 $ /nyz—ENGHCCS
FKHRH R (1,700km) +ATR(CCS 98%) | 1.2 0.8 4 /ny—ENG+CCS
BEEMHBE/1FHA+SMR | 1.0 0.4 D AT R
PV(1500h/4E) +PEMXKER || 1.0 0.6 O BEIREAH
BRFHhH%E+PEMKER |l 06 05 D RREEEA
.71 (2400h/4E) +PEMKER | 05 0.5 D BIXEN
K 71 (5000h/4E) + PEMKESRZ | 0.3 0.3 D BIXEN

H P : https://hydrogencouncil.com/en/hydrogen-decarbonization-pathways/
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Hydrogen Council: Hydrogen Decarbonization Pathways [4/6]
LCAZMT (3)

BRRERKHRE /- KREEICIHKAERE
REBRKHREHVSMIAH 5 IRAF—WEICLDIKERE

2030 7k¥§ (kg/kg-szLHv)

THRILF— R A HR+SMR / / 74216 5 RAARR
GURF YT+ AARAA AL / 4995 D qARR
RFHRE-+PEMAER /| M4m0 ) TTrL
BERHRIE+CCS 85.9 & +EERK+CCS
R EH+PEMKESRR 81.8 D HRERTY
BHRFR{E+CCS 410 W F—RFSUTERBR+CCS
PV (1500h/4E) + PEM/K E#2 19.1 1D BIREAN
BEEMHRE/ NA(FHX+SMR 18.0 O IAATR
K #H A (1,700km) +ATR(CCS 98%) | 173 4 /Ly —ENG+CCS
KRHR(1,700km) +ATR | 173 4 /yz—ENG(cesiiL)
KA A (5,000km) +SMR | 139 w O 7ENG+CCS
KHRH A (1,700km) +SMR | 136 4 /9 —ENG(CCSHL)
FKAH Z (5,000km) +SMR(CCS 90%) | 135 w 0L 7ENG+CCS
E#MH X (1,700km) +SMR(CCS 90%) | 13.1 42 /Ly x—ENG+CCS
B.71 (2400h/4E) +PEMKER | 110 D BIFEN
K 51 (5000n/4E) + PEMAERR | 99 D BIREN

H P : https://hydrogencouncil.com/en/hydrogen-decarbonization-pathways/
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Hydrogen Council: Hydrogen Decarbonization Pathways [5/6]
RToov Lz T4 (1)

o Ayt—o
n [EBEMGKERIAS )7 (Potential Supply Scenarios) 1 TlE. 2050F F TIZ/KH{#t
HBEL0Z BN E S B TUARTR,
m 2030FFETITHBKREDF D ULEFRRFILT 5D, FJL—KFREZEHDIBIZEK
BRI NS EINELH D,
m BEFIVAL:
o J)—VKEDH(BIRR—R)
o JIL—KFEDH (CCSIKTF)
o J)—2KEFETIL—KEDIYIR (BT EIZFRIARMIG C=&E{E)
m EDQFILBEEETHN. FRFRKKRDEISIIAIEETH D,
o J)—2KFRDFIVATIIHEDBIRRTUIYILD10%ITHE =40,
o TIL—IFVATIE, HEDCCSHRTUIRILD0.2%IZBEELLY,
m J)—2KFII—KEBIVFIAIE. AR EEREEOR/IMEAATRE(HEIETIL—
7}<§§)EF#H’%>:&I:J:9'C~ FREMICT—2KRICERBTEDL L FUAZHIEN
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Hydrogen Council: Hydrogen Decarbonization Pathways [6/6]
RToovLtias )F (2)

FA47H LI TD
CO,HHE
(kg/kg-Hy 1)

% ‘&KX

n &N

KEHEIA
(USD/kg-H,)
Wco2si
7 /K

CETN

guo—

KRHAHE (SMR)

9.2-11.1

8-11.1

8
7

0.8-4.9

@ T—

KRHAHE (ATR)
+CCs

1.2-3.9 0.8-3.9

Y

2020 30

2050

2020 30 2050

‘j{:\ g

BIRENICLDHKER
(Zh'), PEM, SOEC)

0.3-1.0 0.3-0.6

2020 30 2050

¥ :CO, B MIERE (XUSD 28/ton (20204 ) . USD 48/ton (20304F) . USD 300/ton (20504F) 1=1=L. B#I M - & ZR<

H P : https://hydrogencouncil.com/en/hydrogen-decarbonization-pathways/
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BE

IRILF—EI2024FFTOOLTERKEZIRILT—HRBEITEEE]
(2020%10H228)
o ET: O 7IRILE—4
o Avyt—:
m PRI DKFEE-T)—T4—IILIEE DR FIL (BRIERBRE) ~NDOxIGEL
TIRHER(IRILF—HHOEMYICHTIHER),
m EARBIZIZ41TEB DI To do') Rk 1,
m O—RTyTEFRIIC, IRIILF—EYVOXFORENBREDAUZE 2 —IZEE:
o 2024 F TIZT20H ., 203542200/ b DK FEZHIHE T B,
FELQWEE B-h-82CELEE) ., J-ANNMTSAU8IE)
o KEFRFEEMTL—KZIEN FEIZTTIL—KEI(RK-RAHRX+CCS)
()= KB JIFBIRKYEREFHARERAEEHICHFT S,

o ARTOL, ORFrL ORTI BETFTHTI—HENKEZEY TS/ F—BED
BRI S5 T 5,

H A : TMPABUTESIbCTBO POCCUNCKOW OEOEPALIN YTBEPLOWIIO MJNAH MEPOMNPUATUN NO PA3BUTUIO BOOOPOAHOMN
OHEPTETUKN |
https://minenergo.gov.ru/node/19194

BREFEIOSTHAKREE ITRIILXF—EHEZHIE~1(2020E11828)
https://www.nikkei.com/article/DGXMZ065772810S0A101C2FF8000/

TECHNOVA 31



AL 7EBAKRIRILE—BARITEIFE (20205108228 H#XK) [2/5]

1TRIETE (1)
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AL 7EBAKRIRILX—BARITEIFE (20205108228 H# XK) [3/5]
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HLEERT VY v VDR
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{TEhETE SEITHAM
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PEIDERFKER. VU—2KFR. BIRKEOELE (20204£12A29H)[1/5]

=

EWE. HEE5 TRESMITESITN

HEE: Standard and evaluation of low-carbon hydrogen, clean hydrogen and
renewable hydrogen

BAE ERRKR. 7)—2KkE. BETRKRORELE L

2020412 A29H

FEKFRIRILF—REE (China Hydrogen Alliance)

FATH AT ERAAVRFEZE

BN D CertifHyZ R FI—oL ., FEDOKFREHEDIRIRE DT
BRETLI=/KFRRENX

- AixARIE

RKARHARE

KERE (BN -PV., [EH)

BlEKFR(V—F EE)

BlEKFR(Q—VRIFHR)

EEMHOE%E 5%
KEEEE HE9%. [T H3MPakl

HSATIT
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PEDERRFKR, 7)—2KR. BIRKROEZE (20205128298 )[2/5]

BERRKR. V)—2VKR.BIRKEOEE

o0 PEDKFRDE0WLULIFARTREEICKO>THRESNDT=H.
ZDHHE29.02 kg-CO,/kg-H,ZR—RFAVIZERTE

0 ERFEKE: 14.51 kg-CO/kg-H, (R—RF54 2 M i550%HliE)

o 2)—2KEzEHDIWIEIHIRKFE:4.90 kg-CO,/kg-H,
(BERFRKROEENS65%HIR)

b . me—— 29.02 kg-CO,/kg-H,
. ARAREISEDRRBEDOHH R
R R [ E R SRR AE (2014-

® 20204F) IOBR Pt B50%HIR:

14.51 kg-CO,/kg-H,
ERFKREE
RBL T TR )L — FE COH B 3 A R

(2016-2030) IHEKR
HEH 2 65%HI5

4.90 kg-CO2/kg-H2
 JU—UkR-BIAAROEM

GHGH#EH B [kg-CO2/kg-H2]

AT (EE. B EE 5B A RERINTESTEM)
http://www.h2cn.org/detail/792.html
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PEIDERFKER. V)—2KFR. BIRKROEE (20204£12A29H)[3/5]
BRFKF-V2)—VKFEOFHHED LR T LINIF)

ARARIELTD

HE/NR

KATARETD

HE/NX

Infrastructure Infrastructure AUXi_”OW facilities
etc.)
System boundary range
Coal Coal Coal Coal Gasification Purification/Compression
Mining Tronsporfoﬂ Transportation |7 Hydrogen 1 process (if any)
production
CCs (If
any)
H2 Purity=99%
Pressurez3Mpa
Infrastructure Infrastructure Auxiliary facilities
Materials Process (dormitfory, canteen, efc.)
System boundary range
Naturalgas | | Natural gas Natural gas Natural gas reforming
exfraction processing transportation to produce hydrogen

Purification/Compress
ion process (if any)

H2 Purity=99%
Pressurez3Mpa
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PEIDERFKER. V)—2KFR. BIRKROEE (20204£12A29H)[4/5]
BRFKF-VV—VKFEOFMDRT L/NOF)

7}( ﬁq;'c 0) % / \Z Infrastructure Infrastructure Auxiliary facilities
(J—ij PV) Materials Process (dormitory, canteen, etc.)

System boundary range

Wind Power

Transmission Hydrolysis hydrogen Purification/Compress
and distribution | production systemm || ion process (if any)
Photovoltaic
power !
H2 Purity > 99%
Pressure =2 3Mpa
Infrasfructure Infrastructure Auxiliary facilifies
KEFETORE/NX . oxary
Materials Process (dormitory, canteen, efc.)
(JR3)

System boundary range

Transmission Hydrolysis Purification/C ]
Nuclear power |, and -» hydrogen >l ompression > H2 Purity > 99%
>
plant distribution production process (if Pressure = SMpa
system any)
2
|
Uranium mining Enrichment
and uranium Us O3 ducti d fuel rod
] Transport N UFs Production || andfuelro
hydrometallurgy P oroduction
process
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PEIDERFKER. V)—2KFR. BIRKROEE (20204£12A29H)[5/5]
BRFKF-VV—VKFEOFMDRT L/NOF)

EEIIJ ﬂij}($ (1)) % INA Infrastructure Infrastructure Auxiliary facilities

go ﬁ ) Materials Process (dormitory, canteen, etc.)
£3
NaCl Mining System boundary range
|
. Grid power Chlor-alkali _ Hydrogen
Grid power L Hansmission solution | | purification/compression
electrolysis process —l
N NaOH Clz

production production

Lp| Hz Purity 299%
Pressure = 3Mpa

EEIIJ EE]}($0) iz / \X Im‘rf\;:s’;ruqlure InfrssTrucTure “ AILJ:iniory fo;:iliﬂes .
aterials rocess ormitory, canfeen, etc.
(A—HRFHR)

System boundary range

Coke oven gas
freatment
process

Coal Coall
mining [] fransportation

Hydrogen purification
/ compression process

v

Hz Purity > 99%
Pressure = 3Mpa
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