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2. FERBE

21KkFFX* V7 ELKkFE. MCH, 7vE==7) IcB7 3 EEEROTIR

2.1.1 ISO/IEC ##& DBk

DISO #itk

<IKZFE D ISO Hikg>

- BHREIC [kFE] XEBE TN T 2 HI&IT 78 f,

- BB RS 37 fR(FAihBSE 6 fh 2 &) & KFEA T —v 3 v H® TKHE ST-FCV A
Y 2—F = — vBERKES,

ALK IR ICERE L 72 7 (HEhE 4 - AGAARSE 2 - BER 2). MhfrRSED S L o—o
ci‘zﬁ{bk?%u —F 4 v 77—, MCH/LOHC Bl 38k 7 L,

- ZOfth 111 1E, AKFBSE 1, AeAEDE 3, 8EHE2 28

</KFEBE#ED TC/SC>

- IKFEICBEE L 72 ISO #ikg 242 LT3 D, 6TC & 12SC Tit 18 nEEHS

CAHLE DS DI, TC197 OKFEEAM) @ 28 #F, TC22/SCA1(RMABELE BHHE) D 20 1
CHBHEBE O LKE (T —F 4 v T — L ET) T, MAATEERT (TC8) D

<TC197 #%>
- IKFHEBSHE ISO 0% < 13, TC197 THbN T3,
HREIIHA, HySUT ot TS K
- 2022 5, 7 I RBIEFITER Z AR & L7z TC197/SC1 235K & 4172,

<7 vE=TEE®D ISO H&H) >
s T vEZT (T VvEZTKEROBEOBEE ISO Bk 9. A LA, i elllEkic
B 9 5 B,
CRELT v =TI A D B ERHE IR, T IC TR o TRRETDSBIIA E s,
[WD TS 21343 7 v £ =T FHKEHHKRA 744 F 74 v (HERE) |
[AWI 23339 it 7 v = = TRl 2 7 4]

<{EERERRBEE o 1SO Hkg & il E féia>
CBIRENICKE IZEE S h T v, UAT: S b Tu 2 EH B R oMKk D= R %
B E 2 CTHIE X L7z TCLL 2 D 1SO16528 535 3
- BERDOFERGIA B 256, EREEICERL CREOMTOFERMLETH D (LD
L KBRDEW), HRBESL LDF — A THEEIT 22, & 5 HklT b L5,

@IEC
-IEC <. BIRIIC [KE | LEREGEN TS SCIE 14 (TC21 EHEh)., /KFEicEE
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BhHbeEZIZOLNS SCIE3HF (TC 1 HEE. TCO &S & > 27 4, TC105
PREFEREAN) <H 0. FERNICIIMEZR 21k

- KFRICBEHE T % TEC #ikgl }:%7]‘4'55 BT 20D AT, TCI D 63341 » V) — X (Pl
A FC 28 1 #F, BAFd). TC105 @ 62282 > ) — X(CEEMAMAEIE M, Bt %2 HRIC
It & moT %,

2.1.2 #LAFEISO/IEC LSk, 7 + — 7 LEHE)

[E|RFLHEEEER 2 (ICC : International Code Council) 23EJK - #4173 5% IFC (International
Fire Code) Chapter55 Cryogenic Fluids (&, H: 77 @i Y] 70 AR IR E 70 & 0 #H
%38 U CHEIR A % . KE NFPA  ASME %253 2B CRUEL T 5,

< KETIE, 2KBG k14 (NFPA: National Fire Protecting Association) 23%{73 % NFPAZ2,
Hydrogen Technology Code 23, HAfiH A (GH2) JERE X KRk A (LH2) JEREDK
FofLE, E. RE. A, B, ORI oo a3 2 AR L e R 2 24t L <
W BRI ICERIE L 7 WK IR A —% 12 DTk NFPAS55, Compressed Gases and
Cryogenic Fluids Code 23, AEPFR“ARY, ., BFME. AIREO Gl & DILREZHIE L
TWwb,

-EU T, BINZ UV —vIKFET 74 7 A (ECH2A : European Clean Hydrogen Alliance)
DIKFICIR 2L e — P~y T2 K, BMNEE D CEN/CENLEC 25 ML HIfF
ISR REE BT 218021722 T2 H L L<. KEFY Y 7 GRILKE,

LOHC, 7 v&=7)% &K 400 HH i< i SEEHREIEE Y X b 2388, Bat % filns
LTWw3,

2.1.3 MCH(ISO/IEC LISk, 7 + — T 1fEHE)

- P4 v HIEHS (DIN) 1cC 202345 A1c DINSPEC91437 [P Lz v % _—2 & L7
WikEEKEX vV 7 (LUF, [LOHC] &9 3) LOHC 58D - 35k - {53F ] 235K
FENTWSE, LOHC ¢ LT, M IV RVYIAIALIY, VRVYIAL LT VD 3FE
EAZTOLNTEY, brx v EkELLZ MCH bEIBEORRE 2o T2,

2.1.4 7 vE=7(SO/IEC LS}, 7+ — T LIEHE)

LT =T ICBET 3 EBR R FR L LT, AEA(Ammonia Energy Association) 23758
#{ToTH Y BH IR FELGE & ARAIBLE(GE = — V) o fTbh T b

<MKIRFET v & =T idal>

- 2021 4£ic [DISCUSSION PAPER LOW-CARBON AMMONIA
CERTIFICATION | #H., WtG #28, WIT ¢ WiW A+ 7o avoNy vy 2y =L
L7-aEZ e L.

<IGF 2—F>

- IMO i€ X 3 IGF = — F(EEH AR Z 422 — F)~DKkH#E, 7 vE=THE OB
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EEDRED LTV B,
c 2023 FFICHTEN A4 P I 4 VEERER. 2025 FFICERTE, T VYE=TICEIL Tlt.
VX7, BEEB L OIEY AT L B4 K4 v, i o bR, 7 v

2.2 BALkR o EERREE(LE A & SR ORRME(LIHE
2.2.1 LNG 7B ic 1) 3 EHH, EERECOHK
OXE

« RIRIT R ANtk DRk « HEH: LNG #int Aftiax o 23 % Ui IC 6% 5 18 CFR Part
153 (Applications for Authorization to Construct, Operate, or Modify Facilities Used for
the Export or Import of Natural Gas), BRiEszZ3EAfiic£% % 18 CFR Part 380(Regulations
Implementing the National Environmental Policy Act)

- LNG i AR 1% 2 3] - BlA&: 4 77 4 v &2k (Pipeline Inspection,
Protection, Enforcement, and Safety Act) 1250 < 49 CFR Part 193(Liquefied Natural
Gas Facilities: Federal Safety Standard) ¢ LNG Jftig¢ D32, X5l fEacdat. #Has. &%
¥, MERFEBE, ANB - FIBE. Bk, PRLICHR 2 EORHIHZ BUE,

- LNG #iH AJEZ% D /KERTEE% 1< 1% 5 B - #i#%: 33 CFR Part127(Waterfront Facilities
Handling Liquefied natural Gas and Liquefied Hazardous Gas)

- IEERE O LKA 1 LiE 441k (Maritime Transportation Security Act 132 < 33
CFR Part 105(Maritime Security: Facility)

- A O 4 g sl 4k A AR & 3 2 B 33 CFR Part 104 (Maritime Security:
Vessels), 46 CFR Part 154 (Safety Standards for Self-Propelled Vessels Carrying Bulk
Liquefied Gases) % ##i  O\BERF D H AR 47 2 v 7 ik 1< @

- IR AR B RSE AT OV THIE T 2% 29 US.C. Ch.15 (Title29: Labor,
Chapter 15: Occupational Safety and Health) ic -5 < 29 CFR Part 1910 (Occupational
Health and Safety Standards) %, S3EFTOFTN O L2ETEICB L CE

- BREILRFE: 42 U.S.C. Ch.85 (Title42: Public Health and Welfare, Chapter 85: Air Pollution
Prevention and Control) i2 32 ¢ 40 CFR Part68 (Chemical Accident Prevention
Provisions) %. {U¥WVE %k 5 FEAHL O L2 & BT L CERl.

@F—A+7V7
C KRR AEME: & 7 v a 7RI IRENR A A7 (Offshore Petroleum and
Greenhous Gas Storage Act 2006) 1ICHD A7 ¥ a THIMK CIRENR A 2K (&
%) AT (Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations
2009), BEEX U 3MRE coOMWBICE T 2R (RATA%E&T) ORFEHHICOW
T, EEIIEEE 3. SIMOERIC X %,
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- LNG B HEH R 2 Bl - #kg: F— 2+ 7V 7 HIE 2 (Standards Australia ) 23 & B
LCTw3, L¥E- - 3—v 2K TH 25 AS HME (Australian Standards) % iEH,
AS1940, 3961 %,

- finfinZe 4z E#HETH % Navigation Act 2012

- iR A AR T B B I A LA (Work Health and Safety Act 2011), 5718
ARl (Work Health and Safety Regulations 2011) <, —E##x 2 falay (K
KA ADEGE. 200 b v &2k S FEFZ, BV — Fiigk (MHF :Major Hazard
Facility ) & Bi5E,

- BREGATEAN - BREGIRGE: LT h BRI - BV RIER 2 (Environment
Protection and Biodiversity Conservation Act 1999),

@Hx—n
< KR A M KIREFEFAFE (Law on the Exploitation of Natural Resources), 7 % —
N7 (Law on the Establishment of Qatar Petroleum)
- LNG R EHIC 1% 2 Bl - BIk%: NFPA 59A, BS EN 1473, API1620. API625, BS
EN14620, EEMUA 147, ISO 8943, NFPA 55
- IR O 24 B E  (Maritime Law)
- I B et 97 8iE (Labor Law)

- BREEECAEUAN - BREE{RE, BREE(R#E L (Law on the Environmental Protection)

@77 v=A

« RIRA *:EU Directive 2009/73/EC

- LNG R FH I 1% 2 Bl - Bk EN 1473, ENISO 16903, EN 14620, Directive
2014/68/EU), EN 13445, ENISO 21009-2, EN 1473, EN 1474, EN 13766, EN ISO
16904, EN 12066

- iR o %4 2@k (Code des Transports) D5 5 #iE E28#EfT{T (Transport et
Navigation Maritime)

G Ret: JiR et (OSH Framework Directive) & M3 %
Directive 89/391/EEC, ENiL T35 ik (Code de Travail ), 2AR#AME (Code de
la Sante Publique)

- BREGECTAN - BRIORGE: BREGEESEMTS S (Directive97/11/EC). Directive
2012/18/EU, EWiETIX, HAR#EE (Loino. 629 du 10/7/1976 sur la Protection de
la Nature), 7V v 7 a Xy s oRFALEEEZICE T 2% (Loidu 12/7/1983
relative a la Démocratisation des Enquétes Publiques et a la Protection de
I'Environnement). FiigEiE (Code de 'Environnement). [EHNiEZFE (Code de la

Securite Interieure)
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&if - W%

- IMO:#F E AN fiv& 24:#) (SOLAS 25%J: The International Convention for the Safety of
Life at Sea). HRAAIC X 2ERD1ED 720 D5EH) (MARPOL 45%) : The International
Convention for the Prevention on Pollution from Ships). fifi 8 @ Fll## & N E RS AERHNE O
2 Y TE O FLHE 1T B 2 EIFREEHI (STCW 5549 :The International Convention on
Standards of Training, Certification and Watchkeeping for Seafarers) &

- ERR S E S (IACS: International Association of Classification Societies) 23l %E 3
2 #f—#iH] (UR: Unified Requirement) & O%f—f#F (UI: Unified Interpretation)

- R R 2 v =LA R O EEHESEE 2 (SIGTTO: The Society of International
Gas Tanker and Terminal Operators) 23MERK 3 2 KA A4 F 74 v~

2.2.2 WALKFRTEIC BT 2 =44, ERERILoBIR
Ok

- IKFE— M 4K B k12> (NFPA: National Fire Protecting Association) 235173 % NFPAZ2,
Hydrogen Technology Code 23, HAfiH A (GH2) JERE X KRk A (LH2) JEREDK
FOHRLE, BRE. RE. BE. . O Bt 30 2 FARP) 7 &4t 3 % S fit

- BRI TR AR DBk : NFPAS5, Compressed Gases and Cryogenic Fluids Code, JEAfiA & %
PR AR I 5 A BR2ARY, GBI, 1BFETE. TRTEDfElE D & OIRED 72 DHE,

- KT IR 2 IFHESHEDOE o b L, /K - BREIE ARSI FE L 54 (NHFCCSCC:
National Hydrogen and Fuel Cell Codes and Standards Coordinating Committee) 723k
I, HHREHAB T DI TV 5, iR & R IR - KFE = 4 v ¥ —1ia (FCHEA:
Fuel Cell & Hydrogen Energy Association),

- FriEh 7 4 29 CFR Part 1910 (Occupational Health and Safety Standards)

- BEBE{H 3. 40 CFR Part68 (Chemical Accident Prevention Provisions)

@A —Z+7Y7
<THEFBHIHI>
c SUEAE) - = AL ¥ — - BiEE - /K (DCCEEW : Department of Climate Change, Energy,
the Environment and Water) 28, A — A&} 7 U 7 OKFEEEDIRID 720, KFEICIRS
AL %2 X D BHTEIC T 5 7 © OfTENESM 2 2023 4F 2 HICHRK,
+5 REFUKFERRA 772774 2a—F OKFEEE, 7ve=T78E KEFH,
KEHM. 7 v ' =T EHM) OEK
- SEEE B O BIHISCE OKFEMR, KFEFHEm, EYWE L TCOKERTT vEZT)
cRRANT T T4 AR B 2 L o
% 72, DCCEEW (%, /KFEPERZHIHS 2 EL RO G2 Bl 2 ER 2 FR L 72, K
FELEMRR, KFEAT —va v, BEICET KEOMH, KFEEL ) 74 - Y. K&K
MAIC X 278, KEELD 6 7HOERMBERI N TS,

13



< BB HAH >
cFEA—ZF U TN 2023 4 11 A 23 Hic, KERCHERED 3 A ¥ —ik (Hydrogen
and Renewable Energy Act 2023) 23MEEA TRl I N7z (MBfTH IXRE) . Fikix, Kl
Bk - HAERRfE AL F — T oy o7 MicBIL, —H U CFFR] - Bl 2175 <<, M
BUfo&E D% —TuftT 2 2 Hw L T2 b0,
cPEA—ZFZ U TM 2023 F 11 H 29 H., AilESIEEZER  (Petroleum Amendment Bill
2023) 23, MEDICRIBEI N (Fikd). CoEEIE. Al v ¥ — &L
(Petroleum and Geothermal Energy Resources Act 1967 ). H iS4 7 7 4 v ik
(Petroleum Pipelines Act). £33 (Zki%Hb) i (Petroleum (Submerged Lands) Act1982) D
AHBIE 3 EAWEL XS T2 H D,
cZa—H TR AKX ARG (R RO Ay P 7 — 2 EH) Bl (Gas Supply
(Safety and Network Management) Regulation 2022)
c 4=V RXT v FM AR R O o Ok FEEZEIRA) SER (Gas Supply and
Other Legislation (Hydrogen Industry Development) Amendment Act 2023)
<A =2+ 7V 7HIEHS>
« F—2 7V 7THEMES (SA: Standards Australia) 13, A— X FZ U 7T B L
7 IEBURF - FEEM o B R, KFEEMZE S (ME-093: Hydrogen Technologies
Technical Committee) # A& L. AFE, Bk & P (Production, Handling and
Storage). X4 77 4 v R UH A EFG A v b 7 — 27 (Pipelines and Gas Distribution
Networks), =~ F « = —Z(End Use Applications), #AF}I&E ith(Fuel Cell Applications),
£t Y 7 4 (Mobility applications) D 5 2 D WG T, /KBTI £% 5 FEHE(L D IEZE % Ffi,

©)ivelil

<BKIM 27V —vIKFET F74 7 v A (ECH2A>

+20234E 3 HICBRINZ U — v ok#ET 54 7 v 2 (ECH2A) 23/KFE IR 2 EdE kn — K= v
TERNR LTz, BMEESD CEN/CENLEC 25 0 fEHa(l [ i) 1 F 1 K EEHE (I B4 % 45
BERITZL THEMEHNE LTWw 5, HHICIRILKFEEZ LK 400 THH I Sl
BETEE Y X PR BEH I TWw 5,

< CEN KO8 CENELEC>

- W& T B O WONEUE (EN) 2 50E 3 2 JEE M O ERHE(LHRL, 1E8hh DKt 2 Bk
DEFEICDOWTRERDOFE R E S 1E, CEN-CENELEC Sector Forum Energy Management
and Transition (SFEM) — Working Group ‘Hydrogen’” . CEN Sector Forum Gas
Infrastructure (SFG-I). CEN Sector Forum Gas Utilization (SFG-U). CEN-CLC/JTC14,
Energy Management, Energy Audits, Energy Savings/WG 5 ‘Guarantees of origin’, CEN-
CLC/JTC6, Hydrogen, CEN/TC 234, Gas Infrastructure, CEN/TC 268, Cryogenic Vessels
and Specific Hydrogen Technologies Applications, CEN/TC 282, Installation and
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Equipment for LNG, CEN-CLC/JTC6, Hydrogen

@igE

<KFEE>

K FREFIRIL D 72 3 O BTG R CIKBEEEE DR RIE K EZ K Y | KFROLREHICB T
ZHREZED 5 [IKFRFOE M O/KFLLEHICE T 2 &8 (5 : KFRE) 25,
2020 FF D 2 HICHIE S 7z, KFED S B, KERFIRALCEI 3 2 #6453 1% 2021 4 2 A
25, REEMICET 285013 2022 4E 2 A6, 2 2 NBHE S 2 faf 7ol TaLHI &
EHICEfTIN TV 5,

<H2 KOREA>

AR FAR BRI O RIER 2 Hig L. /KR AL F — OIRE S UK R B E 3 o F
Eozwic, BEETROEER M MEoROOKE %@ U ChEEZFEE L, BOGE
A, T SGE M O RE FE O KR KIGEN D 72 © O SHRA R O 2 E <, KER
EHFUKREELZ ) — V35 2 L2 HWICHKRE, SmEOMAALEGE GE. FlAHA
E, L B L) ROMTBC (0 BEBE. k. RREMBZE. ERERSE 150 282 2 4
¥ - MiE2&E,

<KGS>

C B A REEFFICHED % 1974 FICEL, A, #i 7 R EEEE ICKFERF O
B OIKER BRI D B2 FE, BEHUIMN 1,700 A, 2020 4£ 1 H.,
WITKFEL R v 2 —%FE L, 2021 £ 1 AIOKRLREFMPEIC AN X 272,
<KFBREEMO — N~y 7 2.0>

e Ya vERIELESIC, REFARICOKREZMEHT 2KEEEOLEEEK] 0b i,
D7 Y —vIKFT Iy AT LIERD 72 ® DIl 7 25T, QMR 1 570 /KFEFEE
BRD 720 DTSR, QR LEXDANT v ZORN-REEH% 3 Kk e LT,
FE B E IR 28 2023 4 5 HICHE,

O A 7S

- GC 2 —FicowT, EHEEEHEHES (IMO: International Maritime Organization) D%
94 [l bR 2ZTEHAT NRAWKEIXSBEAMEED 72 D OEEEN & OFIE | HBHRE T .,
2016 4£ 11 ARfigd MSC 97 ic W TiRIR, Hic, KEOEY 2 v 7 1ITEMT 5 720,
MSC104 i HA 2 & EE S 5 OUIE 2§25, Wakae - BAtA & 4v. 2024 4 5 ARfET
€D MSC 108 1 TEAR T L 2 FiA 4,

2.3 MCH o EFEERH#E(L B | & 512 D ERHE{LIEE
2.3.1 MCH icB# 3 3 % EBha

MCH % H\w 72K EH A ZRERAR, BINCBEWTEEBT 7Y = 7 b ORI A5EA T
Wb, MCH% 774 5 = —vziatd 2 £ 4FEEIZ MCH B3 2 Bt 2 Fro T H
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LR & ENEOS TH %, BfEMAE L L CIIHA, 7 v X, v VIR —ABHRE
o Tk Y, WHEEZA—X P 7V T7RRET VT, B, A FY ZBBEFI T 5,

232MCH %77 4 ¥ = — v OIEHELER

MCH oL RETC ez b, MCH Bh#tEdR 9 7 7 4 F = — v OReh o BEHE(L 5
EREEREH L 72,

MCH BE:E#FE 2R 13 A I B SR BR O BETF 4 v 7 I BFIFHATRETH 0 . Rl A Hafly
ZEI VIR TR I N TV 5, BUKRIGEHRICO W TR, TREM TR MK il
A S SEER CRASE. — 5. KBIGERICOWTIE, 74 & v 2Efi % E 7 4 +
vy 2RA., MCH OBEfFA4 v 7 ZiEHARE L W 5 B2 #EA oD HAMRE T 2
MCH DB S BH L, HERLAL 0 Bl 2> & FE( IS % 5E

7z 3. MCH EMA L. BFEOT IANX v h—%2FFARETH b . FERl 2 Hefiil 3 2 X
s, IMO (EESHEMED) M X b, MCH #F Efin% i3 Type2 Ofiflic ER I N5
=%, 12 v 7@OBEAES 3,000m3 LU NicHRE NG, “ethx +oHfELz kT
IMO il # 4RI+ 5 2 kv oh 3,

233MEE T Y v IRAE
(1)7k i A

FR@AERRA 7 VX - FAY - ¥ — FhlgfEZ/ vy = — A4 v,
(7797 - LBk - Bk - LK - FH - A= Z 0 7) &, AR (A7 &% F 4
Yo ¥ — - HA - #E) L o] MOU ffif§ 23 EA T3, FRCAH 7 v XD MOU #ii
FEEEUT 10 & % <. EU 28E® 7z 2030 FFRFi A HEED 1000 F v D5 H, * 7
VEDB Y TAL L, T LARAT ALK LERETT560 7 v EEAT % EHE,
(2)kFEF v V) T 2fk

BN CTIRIT7 v E=THREERKEFY I TELTEZLN TS, HEIZ, 3 X M
J1%e. HBHRAL T Y BB A v 7 I 0o Twd e wd micma<, [TvE=7T
HEEPIERAL Ao R LTl iéifed 2] 2 &, —J5T. 7 vE=T Dfekattr
5. MEHICBEE 9 3 Port of Amsterdam TIZ 7 V& =7 DA IIRET T T w7z,
LOHC i3, Bi/KFEOPEFIHICHEH L7z PJ. PINilE~DuH 7% & 0k % £ L 7=
Bt bhTn 3,
(3)kFEF ¥ ) THEHEAL

Hydrogenious 23, /K& ¥ ¥ V 7 DFEHE(LICHL Y #HA T\ %, Hydrogenious (% 2013 4E
L EINTEZFAVERETHY, LOHCO—2THBERV I N by EHnE DK
F¥ v Y THIGOWIE - BilFE - EiEz{To T2,
(4) EEHEA LA

(N4 L7 3 —F 4] ©EU IHES A EFEG L HRE LG L, EEREEc
3% BRI D J7 EF % FHEE L CHRIE, AKFRICB T 24RHE{L I3, EH2CA 25, 2023 4 3 HicK
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FfEHeft o — P~y 73 ETD Do — R~y FicHo% . CENICTENBEZEEL 7~
% 74 —vIEICH] Y EN Bk % 1SO Bt DJRE & 3 5 FE,

2.3.4 LOHC ki

KHBKFES 774 F = — v %XRIC L7 LOHC 12, Bk MCH(+F v x> - MCH) &
BT (R¥ YA bATy e Faxyyrbrry) o2l hif47z Y kR
BT 2 MCH X W %25, Wik L7=F ¥ U 7 LY e 2 /KEROBEME AL ICL > T
®7: 5, BT ichis 3 MCH oEftkld, AT YA BT X0 id2»ichmisEsm. »
DAl LRI NDE L, B, IMO OBTHUEICIX, <~k Fu BT otk s — X137k
LB ED TR,

2.3.5 LOHC & L T o [EFREAE LB IE /7 6

LOHC T&% % BT %\ 72 KFHEHE X FICHMIC B W CTEE T m Y = 7 + OaI A
T3, F¥EH T Hydrogenious, SAE N4 Y, 7 v &, 4 ¥V X, EHE UAE © <
V=TV, Euva, ¥EFAV, ATV TAYATERENTED S LTW5,
MCH & BT T3l 3 2 B3 FEET 2 720, EFEEE I T - i o8l <k BT
LT s LS TH B,

24 kR ICEET 3 ENEFRAGRORK L SE OB
2.4.1 EAFEREEKE TR

KFEBAR ISO Tl 92D TCITn L THEINERMEERE, E#L Twb, KEZTE
Y L CTw 2 olk, TC197 CEANFZEEA X HySUT ©h %5, %=k, SC1 © WGI i,
HySUT 75 JH2A & D b L IicifB o Twn 3,

[NEDOMRS MR KIS T SAF I~ JMBBICAT LRBHTTER)

ISO/TC197DE IR {L _m_
(B (K PYETR) = NEDO [ERmExmEMEBRSE (FCC) |
‘ A (EPSIRALER)=IISC ‘ g y [ Banzme |[aIs. 4RI
EARRE&OESR JH2A
Y v
KESRBRFBEBBE (HYSUT) | &
(TC197 B AW MEH) R E &
| B DB (JARI) |
KERFHRMR(CESAR | KEEWRRESCIZAS
(PRYPIN- RADERREGH208) (:nunn-unmnmcumos)T 1SO/1C22/5C37
I I “ rafmmmm—l
EAWGERS (HRMM- LRUPINS) - 1EC/TC105
(WG EAWGERS b %; 3
1,5, 15,17, 18, 19, 20, 21, 22, 23, 24| | (FsMR-ONWARS) rmxunmr'
25, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36 ISO/TC58
/@aH22WG #1180 )

(WG1, 5, 18, 27, 28, 30, 35, 36 (SCIWEL)

RIARICIRB{EWMERIE)

K2-1 TC197 BN DXL
2.4.2 k% * v ) 7 EHEEELIEE) ~ O XA HIR
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KB FFIH % i TC197 i SCL1 ZRIRE & . T CIORFBENERETEICo W
TORFPED LNTEY, ZOFTHF Y VT L DX R MEFFIEL T2 L h
b, AMECHE SN KEF v U TICBI#E L 242H(L b . TC197 £ 7213 TC197/SC1 i<
RET2IEA, DRI ANLTbDLEbND,

ENEANATH 2 HySUT Zulic, ENE D % & o1 HySUTORFEEAM) . JARI(H
HEaUHEHE), JH2ACKEEMGG, 2737 ) 7 4)0=F ol - EifT 2015
ftFa eET L,

18



3. AEER

31KkFEXF* V7 BELKFE. MCH, 7vE=7) BT 3 EEEROTIR

3.1.1 ISO/IEC $itg 0Bk

3.3.3.1. ISO

<IkFED 1SO #Hikg>

B L LT, BRINIC TKE ] LEREETN TV 2 EIKIT 78 1 (R 3.1-1 ),

- BN I BB B A3 37 fEGREMhBRE 6 fh 2 B L) &, KFERAT —2 a3 v L&D TKE
ST-FCV Y 2 —F = — vBH#ER K& 7 (MR, E8&h. 3%, 7047 b /K3E ST-FCV #H
BE L7729 DA% \)

HL, HBEEEIZ, KATZAHBEOHB~DKERAEL Vo2b Db S\,

CWRALK BRI B L - A2 13 7 ¢ (FBhEE 4 - RAABEE 2 - 588 2). RNRSED 5 b —
Sl AkFE e —F 4 v 77 — 24, MCH/LOHC 1 B L 7-fEHE (3 Btk 7s L

- Z Ol 111k, KERWE 1. AniESE 3, 8k 2 28

X 3.1- 1 551K SO B
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# 3.1- 1 KRE#H ISO HEHK—E

BLES |ES g X031 &FR2 & FR3 RRE 27— |[#BHTC/SC
M o RAE, B
1 6976 ISO/AWI 6976 |FAH B IEHEE, Ty (E 2000 |TC193/SC1
IR EFE
KEMRILDY X T B
SEBLUZOHOR [HTB700%E -1}
2 9588 IS0 9588:2007 AER 9092  |TC107/SC3
a4y WOI—F 1 > THA FOA /
1
SEBEHESRORY | _ N
3 1083 |ISO/TS 10839:2022 TrLsd sy [HE RUEL. B ETEH 60.60  |TC138/SC4
‘ } 12BIY % ERIRE ’ ’
®F
KRR D RARKFEITE
4 11326 |ISO/DIS 11326 AT 4060  |TC8/SC3
/ AnAAEEAT Sy b ORBEIE B /
5 11954 ISO/TR 11954 MEEhEEE EREBIE R BAF 60.00 TC22/SC37
6 11954 |1SO/TR 119542008 EREEOHE FiTE %092 |TC22/SC37
KIRH R /KR RARREL
7 12619 |ISO/AWI 12619 |&@iE SRFLAVR—F EEE 2000 |TC22/5C41
}
fe EERARMEG S R
8 13984 [IS0 13984:1999 | TdtokE FLDAYR—Tz— FiT 9092  |TC197
R
9 13084 |iso/wp139ge | CAREBEEET EELS 2060  |TC197
akan
10 13985 |ISO/AWI 13985 | &dt k% EBEREA 7 BET 2020 |TC197
BifE. M. Z=Rme
1 14127 |ISO/DIS 14127 |mzswesaimamy Eiigﬁ% mas EE 4090  |TCe1/5C13
=DRIE
12 14687 |ISO/DIS 14687 | KE&GE R EET 2000 [TC197
7AF— DI, 1% E -
13 15330 [isosawiisage |77 AT TURES AN AKRBIERET L o EE 1099 |TCc2/sc14
) O FERER
KES AT LOREE
14 15916 |ISO/TR 15916:2015| (294 5 Ak 1 2 12 FATEH 9093  [TC197
8]
[y ALY
15 16111 [ISO16111:2018 |4 R BFREE ;jf iz“% e FATEH 9090  [TC197
ZIKFR
16 16380 |1SO 16380:2014  |E@E BemEE s & RTES 9093 |TC22/SCA1
BRENTEC LS
KEBBOHES & U
17 17081 [ISO 17081:2014  |#EHROAZOmY A RITHES 9093  |TC156
HELVEEDES
&
18 17268 |IS0 172682000 | TEAKREBEOUIE FATEH 9092  |TC197
axT R
KEFTTHIA—=LRFR fakFamE &
19 17326 |ISO/TR17326  |[MkEtaDE KRPTOA=—LER ERARERBETDEB | 60.00  [TCo2/5C37
2 — hEBE =
KEOEE, A% &
20 19870 |ISO/TS 19870 | skazfiti HICEET 2 REME Bskh 6000  |TC197/SC1
HRBEHEOETE A X
2 19881 |1SO/DIS 19881 | H A Wk% B Emmneas EET 2000 [TC197
EfEKRERSRASE
22 19882 |ISO/DIS 19882 | xokE FIOREBENY U — E 4000  |TC197
7B
IKEDHBE L REELD T
23 19883 [ISO/TS 19883:2017 | DEH R A v 2T FATHH 9093  [TC197
YRTFLDREMN
TS LR
24 19887 ISO/DIS 19887 H 2Rk T *?ﬂk’j‘ﬂ? B Fasch 40.20 TC197
VAT LERG
BF PEMFCT 7V
25 21087 |ISO21087:2019 | # 2 4R KB DS FE ’; SRR ’ RiTHES 6060  |TC158
—v3rz
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BLES |ES & &1 &2 23 RRE 27— [BYTC/SC
FMORK #=/L
26 21341 |ISO/AWI21341  |#AmesEfis ;}iiiﬁzﬁmiﬂ EEE 2000 |TC8/SC3
DESIMR |
27 22734 IS0 22734:2019 fmiiiiéﬂﬁt A mE. EEMER ATHEH 9092 [TC197
fu ES =
EfEkEEREE T2 EM
28 23273 |IS023273:2013  |MAKIEBE TS Refti DAEREY X555 DR FITHH 90.93  |TC22/5C37
E
IALF—HERON |ERARERE LTS
29 23828 IS0 23828:2022  |MAKIEEBE o EE E%mi # B0 e 60.60  |TC22/5C37
JE
IRILF—=YRTFTLIC
30 24078 |ISO/DIS 24078 zgamf/ 7 Frv 75— EET 4060  [TC197
KRBT LB
31 2132 [1S0 24132 R ”7 f ;iﬁfj ﬁ:? Basich 6000 |TC8/SC2
— Lo L HE
BERT T —
32 26142 |IS026142:2010 | KFARLEE %K% g FATHH 9093 [TC197
v ars
—F T EROTHEE
33 7539 IS0 7530-7:2005 |&E5HLUASOEE |[SHEARR ST EROTRRE | rwa 9093  |TCls6
REBDHE
N— b 1L KRR B L O
_ KEPREINICHT 2R
34 7539 IS0 7530-11:2013 |2+ LUAROEE |[HHEER i : FHEH 9020  |TC156
BB SUBEORE |SHRERAR BEUBROBIEERRT |
BrBOHA LT >
X\— b4 KRR O
36 11114 [ISO 11114-4:2017 |AIMt AR A >~ SHEERR o WARBERAD | o o 90.60  |TC58
EERBRA &
X— k3: ¥ 7=
36 12213 [ISO 12213-3:2006 |K#H % EEEOHE neh MEERBLIH o s 9093  [Tc193/5C1
5
JEHE S A kokFE (CGH2)
BEUKR/FRHZE |/ b 1 —ROBEHE
37 12619 [IS0 12619-1:2014 |sBsEBhsE o ARIFIAZR N BELERE o mwa 9093 |TC22/SC41
ARl 27 LY &
P SN
FEMEH 2k FE (CGH2)
BLUKE/RAARER |/8— b 10: EHRIEE _
38 12619 [1SO 12619-10:2017 |i& 175 9093 [Tc22/sC41
AEEm® ARl 27 L0y (PRD) AR /
P SVIN
FEMEH 2Rk FE (CGH2)
& UKT/ RIS R
39 12619 [ISO 12619-11:2017 |85 Mz AWﬂﬁféAjy Fla—rnampies  |REER 9093 [Tc22/sc41
O RAT > T
P SN
FEME S 2Rk FE (CGH2)
BEUKE/FRRARER | $— F 12 8BAIIV S|
40 12619 [1SO 12619-12:2017 |38 75 9093 [Tc22/sc41
REEDE BEBLRFAY  |eHEk—x it /
P SN
FE#E /T A4k % (CGH2)
BELUOKE/REARE [/8—F 13: 7V L RE{D
41 12619 [ISO 12619-13:2017 |84 & & HITHR 9093 [TCc22/sC41
RERDE SRS RFLTY (RS A & /
P SN
FE#EH 2Rk % (CGH2)
L UKT/FAH ZE |/ F 14 7 L% T
42 12619 [1SO 12619-14:2017 |3 5 90.93  |TC22/5C41
nEanE ample2FLaY |[BSAY RITES /
P SN
FE#EH 2Rk Z (CGH2)
B & UKE/FRS ZR
43 12619 [1SO 12619-15:2017 | & Bhs AWﬂ%f{A:/ lam R 1m T aLs— |RTEAS 9093  |TC22/SC41
SRS AT P
P SN
[EfEH 2R3 (CGH2)
BLUOKE/REARE
44 12619 ISO 12619-16:2017 |& & &%= Awﬂ§f{A:/Lb”*F1&747?477*%ﬁﬁ$ 90.93 TC22/SC41
SRS AT P
R—F> b
[EfEH 2Rk (CGH2)
IS0 12619- B L OKE/FAH ZR |/ 0— b 2:Mhe & —fa075 7
45 12619 EkEsE £ OAF/ e b PRy 60.60  |TC22/SC41

2:2014/Amd 1:2016

BB R F LY
=z b

2 bAE
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BLES |ES g XNk &HR2 4 FR3 RRE 27— [BYTC/SC
[EfEH 2Rk (CGH2)
IS0 12619- # LUK/ FAKH 2R .
46 12619 T = b3 EHBEER FHEH 60.60  |TC22/SC41
3:2014/Amd 1:2016] 7 D s zFaay | P A /
P SN
[E#fRH 2Rk F (CGH2)
BLUKE/RARAXER
47 12619 ISO 12619-4:2016 |BBES®E , *i/_f e PN IS FATHEH 90.93 TC22/5C41
BRI 2T LY
P SN
EfEH 2Rk FE (CGH2)
BEUKR/FIARE = b 5 FBS U 5~
48 12619 1SO 12619-5:2016 | 3884 M == , \7&%/_% Bt FOPULI s 90.93  |TC22/5C41
Bl 2 F LYy NILT
PSRN
JE#E A Aok (CGH2)
B LUKE/RARARER
49 12619 [ISO 12619-6:2017 |8 E#hE UAE/ =t 6 amaLs RATHH 9093 [Tc22/5C41
AR 27 LY
P SN
JE#E S A koK (CGH2)
BEUKR/FRRARE | K= F T HRA 2Pz 2
50 12619 [1SO 12619-7:2017 |8&E 8= AR/ “; 7 FATHH 9093 |TC22/5C41
JEHE S Aok (CGH2)
B EUKE/FRRA R |5 — b 8 ENA > Ior—
51 12619 [ISO 12619-8:2017 | EHS ORI = HAe FITHH 9093 [Tc22/sC41
BB ZF L0 a—
P SN
FEMEH 2Kk FE (CGH2)
B EUKE/RAAZE |/ — F G EHIY =708 |
52 12619 [ISO 12619-9:2017 |i&8 '; 9093 [Tc22/sC41
AEEm® ARl 27 Ly L7 (PRV) AR /
P SN
TEOEE, YT
53 15589 |ISO 15859-2:2004 |$H s X7 4 = b 2k RATHEH 90.93  |TC20/5C14
TEEAT LoBEUREEE | AE v /
R 04 R A E
54 16110 [ISO 16110-1:2007 — k1 Rel T 9093 [TC197
LIk R EE ” == EOA
S[UEREHERGR 77 2
FyOBREYATL -
MEEADS L CRE /N— b 6: F&E. ERW iRk
55 16486 [ISO 16486-6:2023 | " |xaEa 60.60  |TC138/SC4
BA (B R FEABIA v, BREICETIEBEGE
Y73 K (PA-U) BB
FEIN
= Mo mKERKE
56 16573 [ISO 16573-1:2020 |2 F— o Tgﬁtfﬂﬁm?ki%l R— kL EHERR FATHH 6060  |TC17/SCT
SHEDBIE T E
IR OMAEMENE /= b 20 ERVTHEE
57 16573 [1SO 16573-2:2022 |2 F—1 RATER 6060  |TC17/5C7
FEORES % e 7 /
EREKERE LB mem |/S— kL Bk 120
58 17268 |Is0/cD 172681 | HKKIELEMEG |/~ b 1 BX 120 8/s Bseh 3060  [TC197
AXT R DFTEREN
[E ik s=bE Al X— b 3 R
59 17268 |1SO/AWI 17268-3 | TAKIELRIE |/ b 3 TR EEL 2000  [TC197
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Standaros  Secton

ISO/TS 19870:2023

Hydrogen technologies

Methodology for determining the greenhouse gas emissions
associated with the production, conditioning and transport of
hydrogen to consumption gate

Status : Published

Abstract

1S0 14044 requires the goal and scope of an LCA to be clearly defined and be consistent with the intended
application. Due to the iterative nature of LCA, it is possible that the LCA scope needs to be refined during
the study.

This document specifies methodologles that can be applied to determine the carbon footprint of a product
(CFP) or partial CFP of a hydrogen product in line with ISO 14067. The goals and scopes of the
methodologies corespond to either approach ) or b), given below, that SO 14040:2006, A2 gives as two
possible approaches to LCA.

a) An approach that assigns elementary flows and potential tal impacts to a specific product
system, typically as an account of the history of the product

b) Anapproach that studies the environmental consequences of possible (future) changes between
altemative product systems.

Aooroaches a) and bl have become known as attributional and conseauential, resoectivelv, with

X 3.1-3 ISO/TS19870 FHk

@ TS 14687 (5B Bitk) eI

- ISO/DIS 14687 (5B B BT RN, A v 8 —[EIC X 2 %2 (12 6]) 25, 2024 41 A
12 H & Y Bilds Tz, BB 1SO14687:2019 DIk

- 1SO14687 11, 1EE., Fi¥. FE¥. Hlis X OEEME CHA T 2 KEENE % BUE
L7zb D

- SEOWIET, B/ EEMKENRERIC 'L — F F-1/F-2 23872 CBUE s iz

- FREECOBRFERAKERMICHY 3% [ Fuel quality specification for applications other
than PEM fuel cell road vehicle and stationary applications ] (FSIE & 41T W 70 W AR

% 3.1- 9 BHEKE 1SO14687:2019 @ 'L — F 438 (H 2 k)

Type Grade Category Applications Clause

Gaseous hydrogen; internal combustion engines for
A — transportation; residential /commercial combustion i
appliances (e.g. boilers, cookers and similar applications)

Gaseous hydrogen; industrial fuel for power generation and
heat generation except PEM fuel cell applications

I C . Gaseous hydrogen; aircraft and space-vehicle ground
support systems except PEM fuel cell applications

I~

Gas Dab — Gaseous hydrogen; PEM fuel cells for road vehicles

o | ko

PEM fuel cells for stationary appliances

1 Hydrogen-based fuel; high etficiency/low power applications

2 Hydrogen-based fuel; high power applications

3 Gaseous hydrogen; high power/high efficiency applications

3 Grade D may be used for other fuel cell applications for transportation including forklifts and other industrial trucks if
agreed upon between supplier and customer.

b Grade D may be used for PEM fuel cell stationary appliances alternative to grade E category 3.
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mEDFR—2 7T NVEIFH

- FZERk. SE R UHRIA 7 & e, BIRANY 27 v TR
v Y VIREA
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TR R R ERERIC B T B EATRET AL ¥ —

DI F X -1

7k, TC120 TH-N—& 5 KB R A B SR
VAT LOEEE, TANF —IFEREE Ny 7Y F£213E
SALAERY 7> A7 4) ICREI NS, k. =7 F,
=2y T NKBRP) FTLAF VDX D BREENICHEAL
7 BRACF T AL X — PR O icE iR Ny 7Y
(FPYVYL/ERE. F Y o/t Tk l) TR
=Ny F Y DL BFHLEEENSEENE, EENEE
i @IS LT, TC21 & SC21A oficitGans, 7
TV —v 3 volElEl v AT LHEAD I, TC21 1k
HYEHSLD TC8, TCI, TC34, TC69, TC82, TC 105,
TC 116, TC 120, ISO/ TC114, ISO/TC 333 K O
ISOTC22/SC37 &L Tw 3,

TC105

ETOMRBEMRVOBEET 27 7Y 7y —v a vicET 3H
BRIt 2 Bl 2, R E T8 2748 LTI, EAE
FeLTHw 2 EEROMBIEMFREE L X7 4, BEE
RavzrL—vavizxFi, %%Ej]{zkﬁbj‘@iﬁﬁm LYV
VI AT v X —RARCHERERT= v F AoBEE
TR Y R T A = 4 2 aRBEE Y R T 4 Wﬂ
B DWR)IG & L COKEMREY 2T L, K OBE#HE &
570 —"yTFTUYTAT L FERXHD,
A - BEYE A T O HEE AR 13, ISO TC22 ¢ U BHE
SC &##E L Tk b, ISO/IEC Directives ICHE X3 Y
IV VERILL T,

[EC62282 &V — X G
FHBE 3 2 M X 23
HED LTS

- % 3.1- 15

3D 5, BHFETFHIIE T

12 TC9 @ 63341 >V — X, TC105 D 62282 + V) — X DHIEK—
&L U CIIRELE lﬁ@ff’il_’\@l_ﬁﬁf? 7E & F Rk

FESH I,

L2Rd, Wikl

it DR B R DO TERE R & DM
BHSCEFESED b, a2 (HAEKIL¥ES HP

£ 3.1- 15 RRE I X 2 KRFIA BT s ik —K

LS Bitg £ N Y4 TC/SC
1 IEC 63341-3 PREHMmH FC FAFEH TC9

2 IEC 60050-485 PREIE M TEE > X 7 L HIEE AT H TC105

3 IEC TS 62282-7-1 PEFC Hi & L3RBT ik FAZE G

4 IEC TS 62282-7-2 SOFC it VB ik FATH A EN=

5 IEC 62282-3-100 JE 1 AL ith e e Gl EN

6 IEC 62282-3-200 JE T8 FARRRLEE it P e e El= 6 I

7 IEC 62282-3-201 ENSNGIN)) A - Ak

8 IEC 62282-3-300 JE T PR R EE it B X 1 2 il G

9 IEC 62282-4-400 /NEYGE & PR E it CHP El G

36




10 IEC 62282-8-101 FC FIH = v ¥ —25Ha - Bpjek s = | [ L il
7 2 (SOFC)
11 IEC 62282-8-102 [_t (PEFC) [ A L
12 IEC 62282-8-201 [ I (P2P) S ElE=
13 IEC 62282-8-301 A F (P2M) Gilils G
14 IEC TS 62282-9-101 | #AKIEM LCA (BREZIEREREAM) TS F&1T% 4 | AL
15 IEC TS 62282-9-102 | #ARlEith LCA (RIEE S PCR) TS F&fTi% % | AL
16 IEC 62282-3-202 BEE EL R FrZFE ENs
17 IEC 62282-4-101 PEFEMH FC o &4tk FATH H L
18 IEC 62282-4-102 A b CHERERER T 5) FATH il
19 IEC 62282-4-600 NG =: 122 FEAT I H Il F
20 IEC 62282-4-202 (i AMTZEREA) FEATH A E
21 IEC 62282-5-100 AR FC %4tk FATVE 5 Eis
22 IEC 62932-1 EBEE7v— 1y 7V BEMHE FATVE 5 Eis
23 IEC 62932-2 Al b (tfe) FEAT I H Il F
24 IEC 62932-3 Al b (%4) FATH A I -

3.1.2 WLk FEIASO/IEC DSk, 7 + — T LIEHE)
ICC, K[E, EU TOIKHE, W/KICEET 2128 b LB m o g 2 £ & o 7 GEflE,
3.22THZIR),

@Icc

[E PR EL#E 2T 282 (ICC: International Code Council) 23ERK - #1739 % IFC  (International
Fire Code) Chapter55 Cryogenic Fluids (%, /@B oY) 7n Ras 8 7n & o Bl %
U T, MERIRFTA O RE . . B oo icBES 2 etk 2 Bfl L Tw 5,

% 7z, Chapter 58 Flammable Gases and Flammable Cryogenic Fluids (¥, AJ#AM: 7 2 D f#
BEHHICBET 2 E2H2HE LB TH 2, 22T HI N T 2 H&IE, LT L
BYHTH 5B,

B Chapter 55 T 5| M :

IBC (International Building Code) ICC 23%&1T
IMC (International Mechanical Code) ICC 28F&4T
NFPA 55, Compressed Gases and Cryogenic Fluids Code
CGA S-1.1, S-1.2, S-1.3, Pressure Relief Device Standards
ASME Boiler and Pressure Vessel Code, Section VIII
7 AU A2 (ASME: American Society of Machine Engineers) 723%&fT
ASME A13.1, Scheme for the Identification of Piping Systems
NFPA 70, National Electrical Code
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B Chapter 58 T 5| H#If :
NFPAZ2, Hydrogen Technologies Code
ASME Boiler and Pressure Vessel Code, Section VIII
NFPA 70, National Electrical Code

@XHE

<NFPA, ANSI, ASME>

- KFE ML TIE. 2K AkH4 (NFPA: National Fire Protecting Association) 237179 %
NFPA2, Hydrogen Technology Code %%, JEffin A (GH2) JEREX IZFKiR#E A (LH2)
oK FEOHE, RE. #E. BCE. . KUY oot 3 2 R 5 L iz
RLL T2,

KRV AT LCBT 5 BMBEIREL LT UTOb 0255,
ANSI/ATAA G-095A-2017, Guide to Safety of Hydrogen and Hydrogen Systems
7 A ) A EFEHETES (ANSI: American National Standards Institute) KXUX7 A U A
T Ze 5 2742 (ATAA: American Institute of Aeronautics and Astronautics) 25517
ANSI/CGA H-5-2020, Bulk Hydrogen Supply Systems
ANSI R U JEHa 7 A%y (CGA: Compressed Gas Association) 725%{T.

s 77 WAKFRICIRE L 2 WEREKRTTA R Ic oW T oBlig & LTk, 2KFiKIGa T
119 % NFPA55, Compressed Gases and Cryogenic Fluids Code 73 % ., JEffi# A LK
LA HE ) AFRER . B, BRY. nRMEoER D O DR D 72 0 DHUE SRR T
TWw3,

#£3.1- 16 ALKBICERATE 28K E LTEREINTW 3 ERHHK
KB ABEY 7594 Fc— VIGEATE 28R TCRAVWEALNE D)

EaidG - HAY B
rV7 IASME BPV Code Section VIII
- ASME B31.12
CGA G5.43%
[ANSI/ATAA G-095A — Guide to Safety of Hydrogen and|
Z Dfth &4 Hydrogen Systems 3%
NFPA-2 Hydrogen Technologies Code3
O—54 V77 —LA (%K EH) ISO 24132 “Design and testing of marine
(#3) transfer arms for liquefied hydrogen”
PN I;(FPA 55 Compressed Gases and Cryogenic Fluids Code]
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<NASA>

- REICHRILKFEZHH L T b NASA oifb/ks#E £ v 71k, ASME Boiler and Pressure
Vessel Code, Section VIII, Division 2, Alternative Rules IZfif o> TE&xEFI N T3, T 7~.
et 3 5 Bc% 13 ASME B31.3, Process Piping IC#ll > T\ 3,

*NASA DIEN R - NV AT LR BBUETH 2 [ENEEG N2 AT LR 2 BT
B b5 NASA-STD-8719.17, NASA Standard for Ground-Based Pressure Vessels and
Pressurized Systems (PVS) i (F, /K> 27 LICfR 2 SWEK L LT, LUF OHKEE
Tz,

ASME B31.12, Hydrogen Piping and Pipelines

CGA G-5.4, Standard for Hydrogen Piping Systems at User Locations

NFPA2, Hydrogen Technologies Code

NFPA55, Compressed Gases and Cryogenic Fluids Code

ANSI/ATAA G-095A-2017, Guide to Safety of Hydrogen and Hydrogen Systems
ISO TC197, Hydrogen technologies

(2FEU
2023 4E 3 HICBINZ U — v IkET 54 7 v 2 (ECH2A) 2/KFE IR 28 o — K= v
7%A%Lto&m%%%#cmm@mﬂﬁc%@%ﬁkﬁ%ﬁﬁmﬁ%@ﬁmﬁﬁ6%
RITZ 2 THERZHIE LCwd, FHICIIBEKZEEZETH 400 TEHHIC RS HEHEL
@ﬁ@ﬁ)xb#%@énfm
LRI I N TV S F v ) TEROIEE X, LT B0 TH B,

X 3.1- 5 IRHEALIHE O F v U 7 I L
*TVvEZTRF ¥ ) THEOA L TGRS LTINS 2 L b—
TE DEFHE(LN RIAH 23A(ET 2
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#* 3.1- 17 Wtk REEOERE(LIHH
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#3.1-18 LOHC B#EpfE#{LIEH
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#3.1-19 7 vEe=TEEoER(IEH

3.1.3 MCH(ISO/IEC LS}, 7 # — 7 L1EH#)

MCH (B3 % ISO/IEC LISt e L L Cix, F A VRS (DIN) 12T 202345 H
I DINSPEC91437 [ P AT v B _—R & L= EROKEF ¥+ ) 7 (LOHC) LOHC f
B o - B - AREE] B EINTWE, LOHC & LT, Przyv, RV YL PALT YV,
VRV ML VD 3EEBETFLNTED, bz v EKENLLZ MCH b Bk
RéToTnd, ABOERIZ, LTOLEED TH 2,

Foreword

Introduction

1 Scope

2 Normative references

3 Terms and definitions

4 Description of LOHC technology
5 Requirements for usage as LOHC
5.1  General

5.2  LOHC-0 material

5.2.1  Material properties

5.2.2  Further substances

5.3  Working LOHC material

5.3.1  General

5.3.2 LOHC-H material

5.3.3 LOHC-D material

6  Test methods
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6.1  General

6.2  Materia properties

6.3  Further substances

Annex A (normative) Nominal material properties of the described LOHC systems

Annex B (informative) Definition of LOHC side products/other hydrocarbons

Annex C (informative) Example for the determination of the degree of hydrogenation

Annex D (informative) Exemplary test protocol and retention times for purity and
hydrocarbon analysis

Bibliography

EhIHNAZ. 3.1.3.1~3.1.3.4 IT/” T,

3.1.3.1. izU»ic (DIN SPEC 91437 31/)

LA ALF =D OHEARI AL —~D T AL F -0l iz, SN RN
) 72 BT 3 BT b B, 2 b oEiTIE. B K7 EOBARRET A L F —200 5
DEFHT ZIANF GO NT VY RE L ZDIKRLD, 7Y — VI ALF -2 bERD
fRIC X o THERINZEIKFEIZ, 2O XS ROt 325, L L, 7 FR—AT
(FAKRILIEE I s < L BPERE T 12FEH IC{K v, LOHC (Liquid Organic Hydrogen
Carrier) Hfffic X 0. At 7o 22 HWCTKELZ X ¥ ) THIKCHES S E5
&T, KFERERI L, mOTEKEES T T 2 2 L ATTRETH B, Z oitkid. PO &
TCls L AT 22 LA TE S,

INET, LT VIicEESWT LOHC F v U 7 O5HE % JH i3 2 —ikiy 7 ke H1HI
HARKITAVIFEELR Y, L7z28>T, 2D DINSPEC D HiEZRD B Y TH 3,

LOHC ¥ ¥ V707 VL v ¥ o, KEFKEK, KEFEH,. zofhohikEoHEED
TEF

LOHC ¥~V 70 fWE % HE 3 2 B i ik o E#&

LOHC WWE%ZEH T 272007 X P HEDFER

3.1.3.2. x=2—7 (DIN SPEC 91437 5|H)

AXFH X, bz v R LOHC F % U 7R o Rk & @) 75 s8R FIH I B 3~ 2 Sk FIH %
HEL, hrzy, RyVLILIY, VRVILFPALIVICOWTEAT S,

AXFEIZ KFOI LM Z B LT, IEARKRZEF ¥ V7T & LTHEREET S P v
vREEYOERICGER T 5,

3.1.3.3. LOHC & L <o (DIN SPEC 91437 5|H)
(D)—#%
LOHC #Ele LT X N3 TIREERTRIRIC L > Tiliz I N T e b e WE I,
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ROV aV TEREINTVWSE, ZOFF2 Ay MZEEETwd LOHC #E(H v
IV, RVYULIALIYV, VRVIL ML V) E il <. Bl ch 5.
L7285 T, UFICEREINTW 2 LOHC MEHIEW S REYTH %,

BrrTy

LOHC MELE W BRTDO PV i, ZDAEME X VIKEN EFKEOMICER S L
BMOFGEFEBMERAAKZGHEZIER v bz )20 TE MR TH B, ATy DkE
fbENZBIEATFAS Za~FH v IR,

Bxvyrirzy

LOHC ME L I EHRTONY I A LT Vid, 2O E X UKEL & BKEDOR
TR I N3 Mo HFBRERAKZEBIZIT AT V) 2G5 TEMBTHE, RV I L
TV EKENLZDDIEI Ve Fu-RyI LAy LI TN S,

By rirrzy

LOHC MEIL W BRTOY Ry UL ML VI, 2OEKE X OKENL L TikELD
RICTE X L 2 th O B HFBRRRAOKFEGIAZ T P2 V)2 GO TERGTH L, VRV UL
Py DKFAINZBIZR Ve FE-V Ry DALy TR S,

LIFcid, LOHC O@EIZRDANNT A —2 2 HHL TERIND,

R

wE

R

KFEASE

RALKE % & DR

Z DAth D Atk 3

K

e

A

(2)LOHC-O #1¥ (42> 5 LOHC % 4 7 vic A% LOHC

7 3.1- 20 1/ 25 LOHC ¥4 7 Vit ABBRD, 200Cics i b vy, Ry Y b
NIV, UVRVUL AT Y OMEREE R T,
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#3.1-20 20°Cic ¥} 3 LOHC-O kMt

Mk i3 mE
Pz v 0.53 mPas ~ 0.65 mPas 0.864 g/cm® ~ 0.873 g/cm3
RV R LTV 3.99 mPas~4, 88 mPas 0.982g/cm?® ~ 0.992g/cm?
VRV ATV 45.35 mPa s ~ 55.43 mPa s 1.039 g/cm® ~ 1.049 g/cm3

KB - PKE T v RICHEEEL 5 2 2VE %28 T 5729, FlREERLETH D,
#31-21ICh Ly, RYPALIALIY, VRVIL MY ORMYTRMEY R,

# 3.1-21 LOHC-O W& o R rAfl

RALKE 2 & UBE K Wi 7]

5000 ppm-w! A 100ppm-w A 0. 5 ppm-w Ay 10 ppm-w Al

(TEZEM LOHC #k} (LOHC-H, LOHC-D)
7 3.1- 2212 20°Cics1F 5 LOHC-H (KFHEL7 v+ 25625 LOHC #k) ok
HERT,
# 3.1-22 20°Cic 1) 5 LOHC-H #RMFE

ZES: 73

B

B

AFLyrza~Fy v 0.65 mPas ~ 0.81 mPas 0.766 g/cm® ~ 0.777 g/cm3

e Xy by 5,63 mPas ~ 6,97 mPas | 0.869 g/cm?®~ 0.881 g/cm3

Nk FEYRY I VI Y 135995 mPas ~ 455.18 mPas|  0.912g/cm® ~ 0.925g/cm?

KT KB T v IR L 5 2 2YVE 28T 2720, Bl RFERLETH B,
% 3.1- 23 iIC LOHC-H MEl oS izr &l 2 n 3,

! parts per million — related to weight
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# 3.1- 23 LOHC-H ¥'E O~ #MYIsF A E

% Dfth D BALKSR

RILKE 2 EUBRE

7K

B

A (4]

100ppm-w?

1000ppm-w il

50ppm-w Ajifi

0.5ppm-w A i

10ppm-w A

7 3.1- 24 12 20°Cic 1) 5 LOHC-D (k= 7 m v 256 H% LOHC #ED ok

HERT,
% 3.1-24 20°Cic B 3 LOHC-D #rilstk
Bk KR wE Vi3 (4::3 EES5%7)
Frzy 0.54 mPas ~0.71 mPas |0.821 g/cm®~ 0.865g/cm3| 7% ~ 40% 10% A i
~yyabarzy | 409mPas~5.62mPas 10932 g/cm?® ~ 0.982 g/cm3| 7% ~ 40% 10% i
YRy YN LTY[56.09 mPas ~ 163.59 mPas| 0.988g/cm® ~ 1.04 g/cm3 | 7% ~ 40% 10% A

KT - BKFE T v RICHEFEL 5 2 2UE 28T 2720, FRllREFEERZLETH D,
3% 3.1- 25 i LOHC-D Y& o SifiEr Sl % m 3,

# 3.1- 25 LOHC-D W8 o A #iErafl

Z Ofth D ALK

RALKE 2 & CBE

7K

b

A7

100ppm-w!

1000 ppm-w At

50ppm-w Ajifi

0. 5 ppm-w A

10 ppm-w Al

3.1.3.4. ¥ 7 (DIN SPEC 91437 3[F)

(DM

W E)kL 1 (DIN 53019-1. DIN 53015 (< #E4iL)
RN DFHED HIE

W= (DIN EN ISO 12185, DIN 51757. ASTM D4052 ic #£41)
B E W BE-RE-7 a7 7 4 Lo HlE

WG R (R A A vt (GC-FID) i L7z R 7u~ b 777 4 —ICX2E

&)

2B B PR 2% TH 5
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WKEE (BESEE NMR) 7232270~ b2 97 4 —— k4 v bitss
(GC-FID) I X 2 HI5%E)

2)Zz ofhopra
W7z Do RbkE (K44 {LHEE (GC-FID) LEfE LA RZu~ b 297 4 —
Ik BER)

Wik {LKEEZEDHERE (A4 vLitER (GC-FID) LEfE LA sa~ 27T 7 4
— kA ER)

W 5 7kE(DIN 51777, ASTM D6304 (25 < Karl-Fischer-Titration [KFT] i< X % #5E)
LOHC o7 AFe P47 b+ v OFEIC X - THIESEANEL 2 2 8255 2 28, Fimy
RIS HROIE & LCHRBIREETH 2, £72. LOHC o7 b vy 7 AT Fid—flH
KX D HIEESE L KE L 2Nk KFT IC X > TRED ZRET R 2L TR 3,

WiiEE (DIN EN ISO 20846 i< X % A MrE 2 W72 E &
Ak ot A 2 BB L < RMLiid e L, 2o UV 402 SRR clllE LiER T
%,

WEtYEaEE (ASTMD7359 iIcfit o 7= B4 v 7 u~tr 777 4 —Hwi-ER

B EMREEX R 728, FET 32 u T v aBG L. A v ru~tr 727974 —h7L%H
WCHEL 2HICHEET 5,
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3.1.4 BREI7 veo 7 EEBEROB) X

HAD 7 ) — BT v & = 714 (CFAA., Clean Fuel Ammonia Association) Dt
WRELT v = 7 BT 2 FEER 2 B1iA < lx. AEA(Ammonia Energy Association) 2575 B fa:fT
> TH Y| FEFEFRIE L W) Bl I3, TR ARGEE & B (IGF 22 — F) Oa&am 23T
bNTWwb, 20234 11 HICT b 7 v 2 CTfTb 7z AEAANNUAL CONFERENCE T3 B
YR, M Tb N7,

<AKRFET v & =T idilk>

2021 #£ICTF 4 AH v ¥ a v~—,%— [DISCUSSION PAPER LOW-CARBON
AMMONIA CERTIFICATION] 23% &, 2E»50ERBEMTbIL T3, [~
—oXN—TlF, WtG Z&ZH, WIT & WtW 24 7' = /0)/\'7 VEY =& LR R RE L
TW3, $7-, HHEL L TRRBENECDDAREZHE L, KOBELEWLHREFE OO
BRI E D v OKFEOZEEHIEE 13, 7J<0>{%Fﬁﬁfraatri% bdHD) TLEREL TS,

2023 £ AEA ANNUAL CONFERENCE ¢ 3 . _Ejii#84r BUREAU VERITAS < HINICO,
CertifHy & uxof:Bkd*H@k?%@uuuIE%'OMJ"@x5%%%‘75% vEZ ?ubuﬁ@%ﬁﬁﬁﬁg
INd e L b, RALCEEE T 2, WG Cl {HRE IR 5 Eilk ORIV E )y
DAFEREMC, ~ZANNT v RET v 7T v F 7L — 24D\ (Chain of Custody), Eﬁj]'@ﬂ‘(
TR DREOEZHHFICOWTOERZD I LTWw3,

X 3.1- 6 B//KKR/T vE=TRIHADOREAL A —Y
HH#:AEA Annual Conference 2023 Hinicio 7°L € v "Chain of Cuetody”
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#3.1-26 7 vE=THIAEH D AFA RE

General
Applicability Project Registration and Reporting Product Certification
Approach Life-cycle (Value-chain)
Functional Units Primary: one metric tonne of Ammonia (tNH,)
Co-products: e.g. hydrogen,carbon black
Reporting Unit Primary: tonnes of CO,-e per tonne of of ammonia
(tCO,-e/tNH,)
Co-preducts: tonnes of CO,-e per tonne of co-product
(tCQO,-e/tco-product)
Methodology References  See “Figure 2. Key Methodology References” on page 10
Coverage

GHG species and Global Warming
Potentials (GWP, 100-year horizon)

Carbon dioxide (CO,)

Methane (CH,) 21
Nitrous Oxide (N,O) 265
Hydrofluorocarbons

Fluoroform (HFC-23) 11,700

Tetraflucroethane (HFC-134a) 1,300
Perfluorocarbons

Carbon tetraflucride (CF,) 6,500

Hexafluoroethane (CF,) 2,200
Sulfur Hexafluoride (SF,) 22,800
Nitrogen trifluoride (NF,) 16,100

Scope

Well-to-gate (Mandatory)

Scope 1 emissions
Scope 2 emissions

Scope 3 emissions (Upstream)

Well-to-tank (Optional)

Well-to-gate scope, plus:
Scope 3 emissions (downstream)

Well-to-wheel (Optional)

Well-to-tank scope, plus:
Scope 3 emissions (end-use)

H#:AEA Discussion Paper "Low-Carbon Ammonia Certification"

B, B DOARREFEMEICESE L T ld, CFAA 25 GtG F2aF (GEHE(E 0.84gCO2/t- NH2)
PHAX—F LT, LRSS OEREN L., WGEEHE X H I WIM(=—4 v M) ~LED
3. vy HAENTD CFAARE LN INTH S

<IGF 22— F>

IMO I & 3 IGF 2 — F (EEH AREHE L 22 — F)*~oKkHKE, 7 vE=THREOEBR
E¥EDED LN T2

Wb, 2023 fmg EHAF T4 VEEMER I Nz T, 2025 FFICTERTE, 7
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vEZTIEALTIE, VA7, EEEBXCMEY R T L A4 K74 v, hboise
IR, 7 v = T ORMEICE R % H TR A ED LT3

Zo—J7. [TLNG TldfF¥R2 b Fh £ <l 10£E7b>7b>otju‘:%%“? IR
IR % | L DERD 2023 0 AEA ANNUAL CONFERENCE  HHXnTw 3,

*2017 ST HR

1 I ARAA

< FH (2017 £ 1 H 1 H) PARRICEEEZH 3588 1230 72 A7 2 BREHIR

» FERN H LA A7 2R K} 2 i 3 2 BRBENC #%E L 7= finfifl

- B RN 3 2 WL 7 2 EiRin &2 BRoh 25

TRt

- i fiH D e X 13 S EERN <o B 2 v 7 I X UBREHIE 13 5MK
725 0.8m L/U:hiﬁ?‘ &

< A APFIIC X B KK - JRFE DL D 728 | BEBAE S ICEY) 7n 47 AN 2 1S % 5%
BEdsIe

- 0 ARREHEAG IR D 27 2 v 2 NIEN R 2B Sz B 2 v 2 IR R &
REBELTEZRXY Vv IT5ZL

- 77 ZPREHIR I Y AL O fin B o 7 Rt R E I O W C ORISR 2 ED B
&
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3.2 Bk FE o B ERLEIR & SR OFERE{LIEE
3.2.1 LNG ZrEric 1) 380, BRI OBIR
3.2.1.1. 7XAV AERED LNG i2t% 58 - Hig

T XY 5 OFEFFRRHHIE T 2 EFRIE. —MAYICIE Act & LTHOZL ., Rl o iR s
#HT %, —5T, BUSHRRE (Government Publishing Office) 23X OBTRAEEE
& LCHIfTT 2 & REE#EE (U.S.C.: United States Code) D HClt. HTOEE% K4
HALICHE L, 54 @ Title DT, ARV CCEEI LICHFL, —o0iEME L THIFEEL
T3, USCoOHESE Do CEERSIHEI NS Z L%\, 72, @A ERFTF (Office
of Federal Register) 2378173 2 #HHI AL (CFR: Code of Federal Regulations) i, #HAE
WorINE#EBORAI%Z 50 BicE Lo - HAIE . &AL CFR oF 5 Tl E
%,

T AU AIB T, 1995 FFDEREMiZR{E L (National Technology Transfer and
Advancement Act of 1995) 1 X b, BUFA, RECTIERK & 17z Standards (BATF., [ )
LT BEHT 2 C L RBMHITTw2, chid, BflloffiRl, = X+ OHlE. B
HrofetEr Higd 720 Th 5, BEICIE, FEOHE 12 & BlgL oEa ] o(dD)ick
WT, UToeBsIBELTW 2,

[(RIEOQNCHET 2568 %R E. T XCoOEMBBUFKER AT X, AENEa vt
v AU RIS X o TR TR S BB 2 R L 2 0 ik e o e, 5%
Botiiitg z . HEERBE R BT 3RGE L 2 BOR BRY SUITEE 2 M5 2 TR e LT3
52b5DLF5,]

oz, FULLE 1250 b)) ics T, ENEERMFFEHEE (National Institute of
Standards and Technology Act) ~DEIEE L T, EZEEHER S AT (NIST: National
Institute of Standards and Technology) @& L CHZICLA T DL EBML T 5,

EFBBUM B O BIASFAFE D IFMILE L ) 2 EHE L . FIREARIG A X RO a2 v+ v
AR X o CTHIFE S N HAE O %2 5l L oo, HEFHEBUFHRET IC X 2 REEF o Bk
DEHZFEST 52 &,

(1) REKAT A g A o dEe% - HEH

TAVAICHBW T, #wf AL ¥F —Hlif|Z B4 (FERC : Federal Energy Regulatory
Commission) &> 9 fHHKIC, KERA R IR 2 IR S OVALE & ik e OBRTE 1 BA 3 2 B
RG22 b Twd, FEIICIE, RAH R E (Natural Gas Act) 5 3 RICHITE, 4 v
a7 RUY=T7 a7 D LNG E AR Ok N OFFICE LEFREZ AL T 5,
i B0 (BRI & LT, 18 CFR Part 153 (Applications for Authorization to Construct,
Operate, or Modify Facilities Used for the Export or Import of Natural Gas) 23E% 5L TH
Y| R AT O B ] BREGZERHIL, RARICEE O R - KR EOFHe & 2
ELTW 5, MiaddakblRe i 085 TRRE ONCEH BRI O Wi % HFEF ITKD TV 51325,
HERFIC BT 2 INBUFDOZH A BREICOWTHHEL T3,
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FERC 237 9 BRES s 25 M ic B L i, FERC 3. EFEEEBERZE (National Environment
Policy Act) 1250 { #HITH % 18 CFR Part 380(Regulations Implementing the National
Environmental Policy Act) ICfi b 72 1 1 id 7 & 72\, £ 72 FERC IZBRBEFZETHIIC H 72 0 |
JR Al & L T 40 CFR 1500-1508 (National Environmental Policy Act Implementing
Regulations) ICHE & LT %, BIEAMIZRE S (CEQ: Council on Environmental Quality)
IC X BEERBNCIED 2 T NIE e 7R,

(2)LNG i A ftiak 1o 6% 2 B - Bk

AT T4 w4k (Pipeline Inspection, Protection, Enforcement, and Safety Act) 12 3&
S HHI & LT, 49 CFR Part 193(Liquefied Natural Gas Facilities: Federal Safety Standard)
23H Y. LNG fiag o i, gxat. fiegidax. Bar. 1356, HERFE R, A8 - A8, Pk,
PREITHR 2 BRBIHZBE L T 5,

TNHDESDOFE X, EiE (DOT: Department of Transportation) D ¥4 77 4 v
K el 45 (PHSMA: Pipeline and hazardous Materials Safety Administration) T& %,

49 CFR Part 193 THIHE T 2 E4K&IE. UTDLBh Th 2,

BLNG flizx ik D %4
NFPA 59A, Standard for the Production, Storage, and Handling of Liquefied Natural Gas
KB k1% (NFPA: National Fire Protecting Association) 23%&1T,

Wxy7 (KE) :
API Standard 620, Design and Construction of Large, Welded, Low-pressure Storage
Tanks
T XU AAMEE (APL: American Petroleum Institute) 253877

WA
ASME Boiler & Pressure Vessel Code, Section VIII. Division 1, Rules for Construction of
Pressure Vessels
7 A ) kY4 (ASME: American Society of Machine Engineers) 23%&1T,

F7-. kiR NFPASIA CHIHINTW A EAHKIZ. UTosBHTH 3,

Wx> s ()
API Standard 620 (BfH)
API Standard 625, Tank Systems for Refrigerated Liquefied Gas Storage
ACI 376, Code Requirements for Design and Construction of Concrete Structure for the
Containment of Refrigerated Liquefied Gases
TAXYUAay 2z ) — 4 (ACL American Concrete Institute) 23317,
BS EN 14620, Design and manufacture of site built, vertical, cylindrical, flat-bottomed tank
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systems for the storage of refrigerated, liquefied gases with operating temperatures between
0° Cand-165° C

P E B4 (British Standards Institution) 1Z & - CTHlE X L7z FEE IS OBEFR 23 BS ¢
»HY . BMNERICEZES (CEN), BRMNESUERELZ B4 (CENELEC), FRIM@EEHIEH &
(ETSD) 23IE 3 % BRIMAE—BUE DIEHE 2 EN TH 5,

W A
CGA S-1.3, Pressure Relief Device Standards-Part3-Stationary Storage Containers for
Compressed Gases
JEAE 7T A% (CGA: Compressed Gas Association) 23%1T
WidE
ASME B31.1, Power Plant Piping
ASME B31.3, Process Piping
ASME B31.4, Pipeline Transporting Systems for Liquids and Slurries
ASME B31.5, Refrigeration Piping and Heat Transfer Components
ASME B31.8, Gas Transmission and Distribution Piping Systems
| PavRra
API Spec 6D, Specification for Pipeline and Piping Valves
R
API 510, Pressure Vessel Inspection Code: In-Service Inspection, Rating, Repair, and
Alteration
API RP 576, Inspection of Pressure-Relieving Devices
ANSI/NB 23, National Board Inspection Code
7 AV A EFREE 2 (ANSI: American National Standards Institute) 25517

(3)LNG it AME% D /KR % 1 % 2 B - Bl

33 U.S.C. 1504(j)(2) (Title33: Navigation and Navigable Waters, Procedures, LNG
tankers, Information to be provided) * 46 U.S.C. 70011(Title46: Shipping, Waterfront
Safety) 72 & Z# /Rl & + 2 HHITH % 33 CFR Part127(Waterfront Facilities Handling
Liquefied natural Gas and Liquefied Hazardous Gas) 2%, LNG g AfER O Lk Y 7
W X5, LNG %l 5 KEREE D 5 B, finfind L < (IR frs o, Mrx v 2
DEFTO~=7 =L Fd L F 7 F TR & 72 o T %, fligk Oika! - ek,
Foiatmm, IR, BB, @fE. akfm. S, MEREEL N8I, BiEkicowTHIEL T
Vw5,

INHDESOEIL. IFZMHB (USCG: United States Coast Guard., A7 H#k %=
tRefREE) TH D,
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33 CFR Partl127 THIHINTW B EAHKIE. UFotshTh 3,

Wit a2k
NFPA 59A, Standard for the Production, Storage, and Handling of Liquefied Natural Gas
NFPA 30, Flammable and Combustible Liquids Code
WidE -
ASME B31.3, Process Piping
W77y
ASME B16.5, Pipe Flanges and Flanged Fittings, NPS1/2 through NPS 24 Metric/Inch
Standard
L WREPAEE
ASTM F1121-87, Standard Specification for International Shore Connections for Marine
Fire Applications
7 A ) AR B2 (ASTM: American Society for Testing and Materials, 5i¢£ 13 ASTM
International) 23%&1T,
NFPA 10, Standard for Portable Fire Extinguishers
NFPA 51B, Standard for Fire Prevention during Welding, Cutting, and other Hot Work
A -
NFPA70, National Electric Code
MIVRITRHARAY !
ISO 28460, Petroleum and natural gas industries - Installation and equipment for liquefied
natural gas -Ship-to-shore interface and port operations
ISO/TS 18683, Guidelines for systems and installations for supply of LNG as fuel to ships
DNVGL-RP-G105, Recommended Practice, Development and operation of liquefied
natural gas bunkering facilities
DNV (/v = —ICAKER) H3FAT.

(4) VI B3efi D 22 4

LNG #ith Afigk i, BB OEHM O ET 2 eh b, i ERL 4% (Maritime
Transportation Security Act) B X5, [FEICH S CHATE LT, 33 CFR Part
105(Maritime Security: Facility) 2% %, Z OMHAITIX, EEEXOFTEED L ILEEH
D723 RE L Fhind L IZEYMOZ T ANICHR 2 MR D, s Z 2B, ML eT ¢
ARV b MERERFHEICOWTHIE L T 5,

INnoDEmOEETIR, USGC ThH 5,
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(Gt D % 4=

AR — A D % 4T B L I3 il bl 4 ik 2 ARML & 3 2 BIA1 33 CFR Part 104 (Maritime
Security: Vessels) 2%, fADOFTEH b L < (3EME 2072 &, o204, il
BT 2 AA Y | AL RETHIC O W TRIEL Tw 2,

AR X 2k v 7 falrE Y oL % G 3 23 L LT, 46 U.S.C. Ch.37 (Title4é:
Shipping, Chapter 37: Carriage of Liquid Bulk Dangerous Cargoes) 3% %, Z @ 3703
(Regulations) ZfR#lL & L T, 46 CFR Part 154 (Safety Standards for Self-Propelled Vessels
Carrying Bulk Liquefied Gases) & \» 5 #lR235 b | Bl OB O HERL AT A 3L 7 ik
fimcEfH N5, 2Tl EXEfho, AN OHEEL B%EE - BhEI O ER R, FREGET
OSEMISE. SEATIC O WTHIEL T 3,

INLOEROFEETIE, USCG TH 2%,

(6) 97 B4 21

TR AL IO W THIET 2 EME 29 US.C. Ch.15 (Title29: Labor, Chapter 15:
Occupational Safety and Health) ic 52 < BiH|<©&H % 29 CFR Part 1910 (Occupational
Health and Safety Standards) 23, F¥EFTOFTNOL2HEAICEI L GEFH S 15, fafaicBy
Y5 4:301% 1910.101 205 1910.126 £ TTH 2,

ZD I H, 1910.119 (Process safety management of highly hazardous chemicals) <, #
PE. ROGTE. AIRATE, 12D BLA D b EE O L EYEICE L T, 7o A L4 EH
(PSM: Process Safety Management) %175 X & Z & 3HUE T2, BRI,
FOFBHL LT, 702 2ALAERONE, 70w 2 F— PO o (D 7a &b 54
i1 EERTS 20D B), BEFIEXEOMR (F 1 1), BHIRELESGAIZD
iR 2 E GAEMSEIZ S FHRE T 2082 H 5), NEEEOEM (341 1[6),
RAROWNIGR EXBEINTHE, LNG % 1 K Y F=#45 + v DL ERY 5 HZERT
ICoWTid, ALk aHHloNEk LR35,

% 72, 1910.106 (Flammable liquids) iC 35\»C, AIBAMERIRIC IR 5, BrEi & v 7, Bl -
LT AR WA, EET TV AT TV F—ERRAT—va v, LY
7 v b WP AL T T v b BT O TORHIBRE T T 5,

NS DEFOMEET X, 7@ RefA4)T (OSHA : Occupational Safety and Health
Administration) T» %,

(7) BRI IR

42 U.S.C. Ch.85 (Title42: Public Health and Welfare, Chapter 85: Air Pollution Prevention
and Control) icF-2 < #HHI|-TH % 40 CFR Part68 (Chemical Accident Prevention Provisions)
D5, ALEWE 200 FEFI O R L EIRREICE L GElla s, LNG %2 1KY F =
145 v PLERY 0 FEMPNRE LD, FEEOERBL LT, VYRAI=A YRV T
Z v (RMP: Risk Management Plan) % {Efk L | B35 #)T (EPA : Environmental Protection
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Agency) IR T 3 C ek bns, RMP OHNAEIZ, PSM & FRIEOIEH iz, FH¥
ok~ 8t (D7 &b 54 1 BT 5 2 L B0E) ., FEFIL & oAk
JORTH7: EBHUE TN TV B,

3.21.2. A=A} 7V 7®LNG itk 3HMH - 8
(DRKER AT 2 2%

F—Z 70 T OEEICE T, 7Y a TAHMKCREMNE S 2 FEZE (Offshore
Petroleum and Greenhous Gas Storage Act 2006) & WHEHERH Y, 7 a 7T OXKIE (FE
25 3 LLE T, KEEMI O (200 #3HE) CoXE) itk 32 () A (RATR%2E
tp) O L EUX, (b) BEZNES ZAYE O FEA KR IS 3 2 8l % E D T b, Rik
WO BRI B2 MG LT, 7Y a 7THBRTERENRS A (L) B

(Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations 2009) 28& %, [
ERO 3R E copic BT 24l CRAST A2 &D) ORIFMIHIC DT, %
fFEe 9, BMoEHRIck s L s,

74 =Y X7V P (QLDANERIZ 7 ) A~ ) OIETIE, Al R (PR & L 4)
% (Petroleum and Gas (Protection and Safety) Act 2004) I X V. H{TH % AiliEEH oz
NG TN &4 TR D> D FEAT A BE e A il SR ORI T R PESE D FEIE % . IRAE S ORI L
W3, FHIETIRE] ICOWTHEL T2, [ IMETH 2 F @t Ew ek (Work
Health and Safety Act) IC3-0 & #l7E & 11 2 HE ¥ — FEa% (MHF :Major Hazard Facility )
ICDWTIE, FEEELeEOBENELEIND (KRED @) FlLetftxSi), it —
Z b7 0TI (WAMNES L= 2) T3 Ao 4 L ¥ —ik (Petroleum and Geothermal
Energy Resource Act 1967). /=% v 7 U b Y — (NT : JN&EBIE X —v 4 v) TldAHE

(Petroleum Act 1984), = = —H 7 27 T — L XM (NSW:MEIZ > F=—) <Tlt. A (fE
) # (Petroleum (Onshore) Act 1991 No 84). © 27 F U 7M (VICHEIZ A LF L V)
T3 AHME (Petroleum Act1998) 7 4 — v X5 v K7 (SA: MEIZ T L —F) TI3H
i 4 v ¥ —k (Petroleum and Geothermal Energy Act 2000), % 2~ =74 (TAS:
ME A=+ ) TIiZFMH Ok%H) % (Petroleum (Submerged Lands) Act 1982) 3% #
ZHAHLE T 5, HEERIX (ACT: ¥ v v 7) [KiIHY T 21T,

FEICH O CHATE LT, QLD Tk, AlKAOTH 2 (ffi# L %4) #Hl (Petroleum and
Gas (Protection and Safety) Regulation 2018) 23% b, Z O Hi Tl preferred(J3E) D kv ¢
AS4041, AS1210 25 & T\ 3, WA TIIFBIfER S (Rl 4oL ¥ —183) #
H] (Work Health and Safety (Petroleum and Geothermal Energy Operations) Regulations
2022) 2MMHY T %, NT TlfaihHBA] (Petroleum Regulations 2020), NSW Tixfiih (B
) Al (Petroleum (Onshore) Regulation 2016), VIC T4 iH# Al (Petroleum
Regulations 2021) & W5 A S 225, b ICiZREICBET2HE IRV, £/2SAT
A A v ¥ — ] (Petroleum and Geothermal Energy Regulations 2013) o Hiic
R ARG HBERE OBE XD 223, BRICBEAT 2 HE I vy, TAS I i3AHY 3 2 A
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B3R\,

(2)LNG FEHE I iR 2 B - Bk

F— &+ 7V 7THIKEE (Standards Australia ) A EB L CWw5, T% - 3 — v XK TH
% AS #ik% (Australian Standards) 23, JAS R ST w2, AT 2 H&1E. 7 4 —
VATV RMicEBBTEHE LNG 7ud s b oEREFENME (FIS: Environmental
Impact Statement) ICfFAMIEE LRl I nzdDTH 5,

Wi a2k
AS 1940, The storage and handling of flammable and combustible liquid
AS 3961, The storage and handling of liquid natural gas
NFPA 59A, Standard for the production, storage, and handling of liquefied natural gas
B2y JOENRS
AS1210, Pressure vessels
Wx s ()
API 620, Design and construction of large, welded, low pressure tank
API RP 2000, Guide for venting atmospheric and low pressure storage tanks
WL A
API 521, Pressure-relieving and depressurizing systems
Wi -
AS 4041, Pressure piping
| PaVIZ7 A
AS 1271, Safety valves, other valves, liquid level gauges and other fittings for boilers and
unfired pressure vessels
WSRO KA
AS 3846, The handling and transport of dangerous cargoes in port areas

AS 4997, Guidelines for the design of marine structure

() finfi o %4
I ETH 5 Navigation Act 2012 (F, #H LEoRE, B, HFEREOH RO IEICEE 3
2 CTH D, UTOREEZBEL T3,

(a) iIfE (GH23)

(b) MFBS RO A —2 + 7 ) TR OO ERRI O &4 (55 3 %)
(o) HHofIE (B4 %)

(d) by (55%)

(e) MifToRa (56 %)
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(f) BERAh e P R— (FT7%=) &

(4) F7 182 =tk

LT B B JifE e L 22k (Work Health and Safety Act 2011) (3, 581 & §i% o fit
L REZRMERT 57200, N7 v 20MN=2EIc - H LRl 2REL T Y, &
MED Tl TR I N Tw b, F7, AFRICED @ E L el (Work Health
and Safety Regulations 2011) B W Clid, —Ex#Z 2 EEY) (RAH 205 E, 200 b
V) O FEME, HEEAY— Ntk (MHF :Major Hazard Facility ) E BiEE L Tk D,
LNG o KHIEITEfER: 13 MHF IC3%24 35 2 Lic72 b, MHF ofZEICiz, Ymoidns
METH D, MHF OFFEFICIT, KEFMHOFE, VA7 <A AV P OFEMZ &K
INd,

HEHGE TG T 2 MEL N OBANG IZ, ATl TH S,

QLD: s7f#fiid: %41k (Work Health and Safety Act 2011)., 7@ A (Work
Health and Safety Regulations 2011)
WA: @it %42 (Work Health and Safety Act 2020), J7@ifEd %4 (—i%) HH|
(Work Health and Safety (General) Regulations 2022)
NT: 7By E L4 (ERE %) & (Work Health and Safety (National Uniform
Legislation) Act2011), it % e (FEEKFE—EH]) BHl (Work Health and Safety
(National Uniform Legislation) Regulations 2011)
NSW: 5@k % 42k (Work Health and Safety Act 2011 No 10)., 787 B HI
(Work Health and Safety Regulation 2017)
VIC: kM £ %42 (Occupational Health and Safety Act 2004) . W4 2 MR
(Occupational Health and Safety Regulations 2017)
SA: 57 @4 %421k (Work Health and Safety Act 2012)., s7{@hf#EZ 20 (Work Health
and Safety Regulations 2012)
TAS: 55 @54 % 421 (Work Health and Safety Act 2012) | 57 @i 4= & 211l (Work Health
and Safety Regulations 2022)
ACT: 5784 %2 421 (Work Health and Safety Act 2011) ., 57 B 4= 2 231 HIl (Work Health
and Safety Regulations 2011)

(5) BREGZ BTN - BRI IRAE

AR T H 2 BRI - AW HRIEIRSE (Environment Protection and Biodiversity
Conservation Act 1999) (&, BREHRFEN ICEM S HRIER U BAEEDOREE Hi L L ik
HBTH Y, FEEMATORFGZEECAGE TR E ICOVWTED TS,

HEHEICHIGT 2 MEE, UToesh TH S,
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QLD: EeEifRi#7E (Environmental Protection Act 1994)

WA: BRIE{R# % (Environmental Protection Act 1986)

NT: BEE{%#7% (Environment Protection Act 2019)

NSW: Be¥if724{£#% (Protection of the Environment Operations Act 1997 No 156) VIC:
BRiE R (Environment Protection Act 2017)

SA: BRIE{R#E (Environment Protection Act 1993)

TAS: BREE G YA (Environmental Management and Pollution Control Act 1994)
ACT: BEiE{%#% (Environment Protection Act 1997)

3.2.1.3. H & —1® LNG ict% 384 - HiE
(1) KEIRAT A 2=

71 Z =BT, KBEJRFFE (Law on the Exploitation of Natural Resources) &
W RAFREMRZNRE LIZERICEOT, RATAZEDRAGRZEROMEL A
RTEPBEINTDE (F25), 72, A X2 = AHIC, AR RRST ZEE - JiH] -
BLUESFICBAL . PHrERZRHEL T2 (B35, IHIC. A X —VAIMDRZICRS
71 2 — VHEOLE (Law on the Establishment of Qatar Petroleum) [CBW T, H X —)b
ENICE T 2 4l RARHT A, Z Ot D RALKER O LEAE S OHEHI, 6 N ic 2 aLic B9 2 32
FIZRBIEI A X =V EMORICRESI NG Z EEZED TS, LY BERIx, Ffkix, £
—VEN B DA IEE R ICBI L. AT DR IT S i ik B o T 5 il RRAT R,
RACAKSE DERAE & HEHI 3 222> 2 PVE O % O FFEMR S ORIEEY) O 4, REHL ik K USR8 ;
bR ORI, dul, WoE. Hith, &3, A X — Al 2021410 Hic [H & —
NI FY— | IHAEEL T B8, Z OENTERICIIZEE 13780,

(2)LNG & BRI {% 2 B - K%
HE—=NDLNGEHEMICBNTHEAIN TV AHIBICOWTIZ, MToboRH % 2
BT Y AT ot

W a2k
NFPA 59A, Standard for the Production, Storage, and Handling of Liquefied Natural Gas
BS EN 1473, Installation and equipment for liquefied natural gas - Design of onshore
installations

Wxy7 (K5F) :
API 620, Standard for Design and Construction of Large, Welded, Low-pressure Storage
Tanks
API 625, Tank Systems for Refrigerated Liquefied Gas Storage
BS EN 14620, Design and manufacture of site built, vertical, cylindrical, flat-bottomed tank

systems for the storage of refrigerated, liquefied gases with operating temperatures between
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0° Cand-165° C
EEMUA 147 Recommendations for refrigerated liquefied gas storage tanks
T A% I O R R #E 1 & (EEMUA: Engineering Equipment and Materials Users
Association) 23¥&1T
WGHaRE -
ISO 8943 Refrigerated light hydrocarbon fluids, Sampling of liquefied natural gas,
Continuous and intermittent methods
Wi (5 e
NFPA 55, Compressed Gases and Cryogenic Fluids Code

(3R D %4
51 &2 =T BT DARIA OUET 7 B 9 % 1. ¥R (Maritime Law) T %, fibfifl.
B, AnfnERT, EEER, EERRO 5 ZEICorhTnw5,

(4) 75 By =t

H 2 =N DFifEE (Labor Law) ICB W T, B & & oMR] - 55, WmiE OBR%
MELTHY, HITICLE, BEERE, thaREICRIFEMENR D 5, L. KEDH
3RICHBWT, BUFEEIRE L itA <, AiBROIEH. &V biFHh 2 -V ailORES
ICDWTIE, FEEOBUE ILEHASRA I N TV S,

(5) BREGRZEGTAM - BREGIRGE
RMEOEHLAARD NN VAZRE - 2T 52 HWE LB TH 2 BREREE
(Law on the Environmental Protection) 1 X 0 | BREERZEGFHM, K5iG S - B F o1k,
HPEG RO IEFICOWTHEIN TV 2, TRTORFE T R Y = 7 b OFEfEICIE, BHIEE
DIFRRBEL INTW5,

3.2.1.4. 75 v 2D LNG ot 3 5% - $k%

7 7 v A ZWINES (EU) oMBE<TH Y | K080 EU SR S 15, EU ik
Flodiciz, 54 (Directive) EFETN 2 D D235 b . MYEENZIES O NE % B NEIC IR
XEZEBFEA, HHOMAEATRBEHEZMEL T 5 L E2ERT 570 OB FB
D=2, LT, FHAICX I N2 MEUE (EN B 25, AL LTRES L
T, §XTDENHBUEHM O DI HOBEHIKITR o T2 DT TlEE W,

(DRIRH A
H AFE4 L MEE N % Directive 2009/73/EC 13, KIAH Z(LNG % &) ok, ks, it
fi. BPERICBE T 2 LB 2 ED /b D TH B, KAT A v 7 2 — Dk L e, Ti~D
T 7k, k. RS, A, BB Y 27 L oEICBE YT 5, A offSicElE s
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AL FIHICB T 2 MAZBE L T b, BMEFMAMOBEICHL, ZNZNDOHEEOR
BF - ERIBRAE - FTHOOEE (bW BT VYAV FY v ) RifEET S0 D, 585 THRINE
ENCR L, i L es 24 7V T 2ED, FIir—nVZIED B X 5ITRDTWEH, ZD
E-2HMIZ. B s HEEEMcEENCC AT LACE R LEHATX23L51CT34-20T
HD, RRIBE L, B 8ELDINLIOMEIZ R, 77 Vv ADOENETIH, =T ALF -k
(Code de 'Energie) ICHEARBIEZMA THIEL T 2,

(2)LNG #igi AFEHIIC (2 2 BIH] - Hitg
LT oKD 2 Fid, BRMNERE(ZES (CEN) 0&ER%SZ I L ERLZDDTH
% o

W iEEk A% -
EN 1473, Installation and equipment for liquefied natural gas
EN ISO 16903, Petroleum and natural gas industries - Characteristics of LNG, influencing
the design, and material selection
Wxy7 (KF) :
EN 14620, Design and manufacture of site built, vertical, cylindrical, flat-bottomed steel
tanks for the storage of refrigerated, liquefied gases with operating temperatures between
0°Cand —165°C
Wz 7 (&) - Ok -
£ #28454 (PED : Directive 2014/68/EU)
EN 13445, Unfired pressure vessels (FEAHIRE)
EN ISO 21009-2, Cryogenic vessels, Static vacuum insulated vessels, Part 2 Operational
requirements (BEEHIK)
WK A%
EN 1473, Installation and equipment for liquefied natural gas
Br—X:
EN 1474, Installation and equipment for liquefied natural gas - Design and testing of
marine transfer systems - Part 2: Design and testing of transfer hoses
EN 13766, Thermoplastic multi-layer (non-vulcanized) hoses and hose assemblies for the
transfer of liquid petroleum gas and liquefied natural gas - Specification
We—5 4 Y77 —L:
EN ISO 16904 Petroleum and natural gas industries - Design and testing of LNG marine
transfer arms for conventional onshore terminals
WEGHEX
EN 12066, Installations and equipment for liquefied natural gas - Testing of insulating

linings for liquefied natural gas impounding areas
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(i D % 4=
AR R B o LBl L, Rk (Code des Transports) D& 5 EifE B2 @MATIT
(Transport et Navigation Maritime) IZE5WTHEL T3,

(4) F7 82 4=tk

S B S (OSH Framework Directive) & I $# % Directive 89/391/EEC
X, B CcodBE o LEROWELRET 2IHEEZEAT LI BN LD
TH 5, JEE DI FLTIRO T & RiEICB 3 5 A% € ® 2 Lo fAR
FHEBEL T2, YRAZDFH, KRR, )27 O, )27 & HEN
DPERR. FrEE & £ DREF ~DIFHRIR ML, ek, -~ 7 v 2AOHN7Sh0 LB S 2 )7
HIZ&EnTna,

CofEmi TPIES | Tth b, cniciEosn T, —#HOFRFEF VBRI Tnw5, —
I Bl % fif 2 7= FEAHAE T 1. AR O R & 72 2 T X CTORBFICH] & it % P ICE
I p s, AR IC X 0 Bk R BUE KO/ XA BRI B BUE 238 £ 2 A id, R4S
TORBUE BRI NS (BTG D O] - BISIREE. Beh. (R, Gy, Jr@asnm
E),

7 7 v ADEWNETIL, F7#iE (Code de Travail ), A% f#4E% (Code de la Sante Publique)
ICREREIEZMA TRE L Cn 2,

(5) BREGFZEGTAM - BRI IR

BB BG4S S (Directive97/11/EC) 13, BREGICE R E 2 52 2 vREEO H 2 8
EEUCRB 7wy 227 b0, RE~OFEOFHICEMN I L2155 TH %, Directive
85/337/EEC OYIEMDILE DT TH 5, 7 7 v ADENETIE, BAMREE (Loino. 629
du 10/7/1976 sur la Protection de la Nature) DO 2 &ICEHTABAE R ANT Y v 7 a Xy

F O RFAL L EREEREICE 3 2 (Loi du 12/7/1983 relative a la Démocratisation des
Enquétes Publiques et a la Protection de I'Environnement) 1Z2°% % B4 %, % W% IUEIE
LTt T3,

SEVESO & I (E#1 % Directive 2012/18/EU 13, K& D fERYIE % & 5 PEFEMRICXT L T,
LREMEHHCR SR ORIE, ERHER~ otz #H M I 2f8nTH 5, LNG I
WAL AR 2 & L CHRERPIE L S nTeh, 200 b v P EEI S FETL, EAESE
¥ LCo#FERGZZ 05, 77 v 2A0ENETIE, BREEE (Code de 'Environnement)
DESDEAL P A1 RUPENEZZE (Code de la Securite Interieure) @ L741-6 12, A
RIEEZMZ THIGEL T3,

3.2.1.5. LNG Eitfinic X 5 ¥ Lk 12 6% 2 B
— I i O LRAT O R eCHREE R O RIC B L T, EE o HEEE < b 2 EFE
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#HFHEERS (IMO: International Maritime Organization) 12 & 0, %5 D EREAI B EIR 1
TW3,
D5 b, LNG kA icBAfR 3 2 ERRSAIE, UToLtsYTh s,

()i E 4558 (SOLAS £:#4: The International Convention for the Safety of Life at

Sea)

R A o HEEATLPE S R P ih B D KX M2 TEIR T 5 72 IC LB finfil o (MEESE 1
w-1.-2), Fawaxfi (RS 0 52, MERREkdn ([R5 IV %) fumkds (R V &) 5o fdl
gL 7n 5,

AP T 2 RFERHA (Rl 2 — F) & U<l iR A R kG o il ORI B L BUE
L7z IGC 22— F (The International Code for the Construction and Equipment of Ships
Carrying Liquefied Gases in Bulk) 23% %, 5I|H I N 28&ld, Ahot Bsh TH 5,

1SO28460, Petroleum and natural gas industries - Installation and equipment for liquefied
natural gas - Ship-to-shore interface and port operations

ISO/IEC? 15288: Systems and software engineering, System life cycle processes

ISO 17894, Ships and marine technology, Computer applications, General principles for
the development and use of programmable electronic systems in marine applications

IEC 60092-504, Electrical installations in ships — Part 504: Special features — Control and
instrumentation

IEC 60079-29-1, Explosive atmospheres - Part 29-1: Gas detectors - Performance
requirements of detectors for flammable gases

IEC 60092-502, Electrical installations in ships —Part 502: Tankers —Special features

IEC 60812, Failure modes and effects analysis (FMEA and FMECA)

AR X 275D 1ED 728 D48 (MARPOL 4549 : The International Convention for
the Prevention on Pollution from Ships)
ARAR DO MATICEER 3~ 2 BRI R 2 ik 3 5 7= offdisxfmIc B3 2 g L 72 2, BARRY
i, kRl (FtlEE D, BEREmE (69 1D, gy (8 10D, Hk (F V), FEEY)
(I V) R ONEAEBEE 2 & OB 2 (I VI) 2883 SRic 7z 5.

(3) fit B @ I B O E R FIE B G 0 i 4 TE o FEHE I B 3 2 EIBR S (STCW 454 :The
International Convention on Standards of Training, Certification and Watchkeeping for

Seafarers)

&R VE [ 2 v —cBT 2Rl o ZMf ] ickswnT, B5-3 8l LT, ILr

3 ERRE LS ®ESZE (International Electrotechnical Commission) O B&H
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A s v —ofipk, BE K OEE O e S 2 /MR EM | BHE ST 5,

(4)Z ofth, LNG Bkt % &2 COipEiic i3 25402 L <. T2 %,
E2E DT D 7= OEEIEHANCE 3 5 %54 (COLREGS 547 : The Convention on the
International Regulations for Preventing Collisions at Sea)
AR D S 2 B KK VBB D B ) VE LD 72 0 DEFRSEHT (08 7 R KB HELGER) -
The International Convention for the Control and Management of Ship’s Ballast Water and
Sediments)
[ g M2k £ (ICLL 5549:The International Convention on Load Line)
EIFR b v £0555(TM69 £5#4:The International Convention on Tonnage Measurement of
Ships)
ILO B Fo7f@isesy (MLC2006 4&%9 : Maritime Labor Convention 2006)
finfin o A ERGTE 7 BRI S8 (AFS 5%7: The International Convention on the Control of
Harmful Anti-Fouling System on Ships)

sk, EIESANCED K R B Cid w2y, REIIEICK 274 F 74 v & LT,
UTDbDHhH 5,

W E Rt &#E 4 (JACS: International Association of Classification Societies) 23lliE 3
2 #f—#iH] (UR: Unified Requirement) & O#f—f## (UI: Unified Interpretation)
UR G1, Vessels with cargo containment system for liquefied gas
UR G2, Liquefied gas cargo tanks and process pressure vessels
UR G3, Liquefied gas cargo and process piping
UR G5, Fail-close action of Emergency Shut Down (ESD) valve
UI GC13, Verifications before and after the first loaded voyage
UI GC32, Outer Duct in Gas Fuel Piping Systems
UI GC38, Deck areas above F.O. tanks installed at the after end of the aftermost hold space
W ERA R & v 5 —iEfiiE Rk CREEEE 2 (SIGTTO: The Society of International Gas
Tanker and Terminal Operators) 23MEK T 2 &FEH A K74 v~
Recommendations for Valves on Liquefied Gas Carriers
Recommendations for Liquefied Gas Carrier Manifolds
Liquefied Gas Carriers: Your Personal Safety Guide 7z &
WA E R ESEEES (OCIMF: The Oil Companies International Marine Forum)
X 2 FITH) (SIGTTO L DED H %)
Linked Ship/Shore Emergency Shutdown Systems for Oil and Chemical Transfers
Recommendations for Oil and Chemical Tanker Manifolds and Associated Equipment 7z

»
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3.2.2 ALK B EIC BT 5 EHH], ERRERECOBIR
3.22.1. 7TXA) AEREOHM
(DK F— DK

22K B K132 (NFPA: National Fire Protecting Association) 285473 % NFPA2, Hydrogen
Technology Code 23, JEffEA A (GH2) RES MR A (LH2) RED/KFDHLE, %
B, RE, BE, A, ROEY B ic it 2 AN ALK AR L Tw b, Ak, )
LKFEAN 7 & AT 2 L BFENR & OLRLHHE(Table 8.3.2.3.1.6(a)) IC DT, 75,000 # &
V=284 ST AP ADEHEETLABEINTELT, ZNU EOBICOWTIIHE
InTwhy (REDOHNEN 1.5 4 v FOEE),

ZDMDIKFE Y AT LT 5 — ik g E L LT, UTod0ndh 5,

ANSI/ATAA G-095A-2017, Guide to Safety of Hydrogen and Hydrogen Systems
7 AV A EFHEE S (ANSL: American National Standards Institute) X ON7 X U A
ZEFd 24 (ATIAA: American Institute of Aeronautics and Astronautics) 25F&1T
ANSI/CGA H-5-2020, Bulk Hydrogen Supply Systems
ANSI K& O EAfE 77 214 (CGA: Compressed Gas Association) 23811

(2) WA D KA
TAKFRICIRER T, BEKIERA IO WT oK E LT, 2KBAGERRITT 5
NFPA55, Compressed Gases and Cryogenic Fluids Code 3% %, JEfEH A KRR IC
fF 5 BB, EE, BN, TR OGRS DIRED 720 DBUERER T N T WD,
KTV T & 2T L EBRNR & ORLHREEIC DT, NFPA 2 & [FAERIC, 75,000 77w
V=81284 A — A DEEETTLAEEI N TOL AR,
Z DT, FEREELHESEZES (ICC: International Code Council) 23{ERK « #1734 3 IFC
(International Fire Code) Chapter 55 Cryogenic Fluids (%, FJ7fi# i <o @i t) 7o A anfr
E7x & ORI %8 U C, MKIRADRE . L HUY o i B T 5 fa ki & Al 5 2 8
¥<c®HY, F72. Chapter 58 Flammable Gases and Flammable Cryogenic Fluids 1%, RJ#AME
HADRE LAERICBE T 2 B2 HUE L 28I CH 2, 2N ZNICHIH I N T 28U I,
LUTotshTHd s,

M Chapter 55 TO 5| :
IBC (International Building Code), ICC 23%AT
IMC (International Mechanical Code)., ICC 23%1T
NFPA 55, Compressed Gases and Cryogenic Fluids Code
CGA S-1.1. S-1.2. S-1.3, Pressure Relief Device Standards
ASME Boiler and Pressure Vessel Code, Section VIII
7 A ) A4 (ASME: American Society of Machine Engineers) 23517
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ASME A13.1, Scheme for the Identification of Piping Systems
NFPA 70, National Electrical Code
B Chapter 58 T 5| I :
NFPA2, Hydrogen Technologies Code
ASME Boiler and Pressure Vessel Code, Section VIII
NFPA 70, National Electrical Code

(3)NASA DIKFE Y AT LTtk 5 ik

7 A ) AfiZEF R (NASA: National Aeronautics and Space Administration) T, &
Ty bOBELL L CRIAOKFEZFAT 2 2 L6, KR ZKBRICIF-oTn 5, 74
T4 FHH Ry Z =ik, 85 54 R v (#) 3,200 725 A — Fov) & 125 Fi 7w v () 4,700 327
A—PV)DEEEHT 5 2HEHOKGRIAKELX Y 7035 5,

WD 2 v 7Y, EIX ASME Boiler and Pressure Vessel Code, Section VIII, Division
2, Alternative Rules IZft> T\ 5%, ki3 2 ELE 12 ASME B31.3, Process Piping I2#ll> T
W5,

B, FTLWAT700 32 A — PO & v 2iTid, LT OFEMBEY AhvbhTn b
Mk MIC, TRAS(Integrated Refrigeration and Storage) > A 7 4 & FE XL 5 Wﬁﬁ?&é&@%ﬁ%
RET DI LICEY, WAKFREZRH L, K44 7HIEL T3

2. fhs e WDl oFEEIC, fERkDN—F 4 PR A T, 77 ATV (Ul H 7
ABR) R L. WIEVEREZ Eo 5.

NASA OJENE#R - FES1v A T LR 28Ik CTH 5 NASA-STD-8719.17, NASA Standard
for Ground-Based Pressure Vessels and Pressurized Systems (PVS)icit, /KFE> X7 LItk
2 MHIE L LT, U ToHKBELTLEHI N TS

ASME B31.12, Hydrogen Piping and Pipelines

CGA G-5.4, Standard for Hydrogen Piping Systems at User Locations

NFPA2, Hydrogen Technologies Code

NFPA55, Compressed Gases and Cryogenic Fluids Code

ANSI/ATAA G-095A-2017, Guide to Safety of Hydrogen and Hydrogen Systems
ISO TC197, Hydrogen technologies
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[ 3.2- 1 RE 7 A7 4 FHt ¥ X —CBEHR S Lo B LKRIE
MR H L © Pre-normative RE search for Safe use of Liquid Hydrogen (PRESLHY),2021

(4)7Kk % - BRRHE I IC B b 2 Bk o i

T4 V¥ —4 (DOE:Department of Energy) @ % &1, /K - BRRVE il BIAS 2 2
H% (NHFCCSCC: National Hydrogen and Fuel Cell Codes and Standards Coordinating
Committee) A3 E v, BIRE OSMMIC X V| /KR L BRREMICEI 3 2 ik - BUKICBE 3
LI T Tw 3

Hic 1 FlFAfE I N2 AERERDER L FFRIT, = ALF—EroDELICX Y, R
Eih - IKFET AL ¥—T§§A (FCHEA: Fuel Cell & Hydrogen Energy Association) 723H - T
BY, RERZFEEMGEE L TWw5,

LIT OB b ZERICSM L Tw 5,

DOE

KEERE T HME W2 (EEE: Institute of Electrical and Electronics Engineers)
NFPA

ICC

HENEEE & 14 (SAE: Society of Automotive Engineers)

71+ ZHI& 4 (CSA: Canadian Standards Association)

CGA

ASTM

ASME

KFEL 4+ v % — (CHS: Center for Hydrogen Safety)

NHFCCSCC D &i%ifHikiZ. ZOHHOEHEDDDEED L L, 2006 £ 4 A6 D Y
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DMV = 7H A+ ETREENATY2

FCHEA (%, 1989 42 i@é*ﬂ(?ﬁﬁx (NHA : National Hydrogen Association) % jJi
e L. 2010 4F 11 HiCkEBREIE EEEES (USFCC:U.S. Fuel Cell Council) & &ffL T
TE7Z, WOWIERNKTH L, RAMIEFIT 0L EZEA. HAMBIETIE, AHBH
T2, JERA, b I xHEjH, v~ FEEitE, HSEEMN. THL QEEI%ZP T AU A
BIFEIN—T BB LAY LTREE > Tw5b, FCHEA %, #H & Mo BURIC
B % 2517 217 5 NBUFEE S (Government Affairs Committee) E’(U\)‘ TFTATRAT— 7 &
NEHENDEFERITI) Aoy —vay - ~—7 74 v 27&RES (Communication and
Marketmg Committee) ZH L T2, ZDIEn, KEKREIEMICHR S, B, 5,

. Wk, FENAERO 5 A0 —F v 7 - S a— TR . Hi 7 ke
R D == XD R1e b3 BRI = — X 72 VRJA Bz 1T\, SZICIG U C EREERBEAT
DIEENICORITF TV 3

FCHEA . NHA oFRifl2 6. EHMIC Safety Report ZFATL TEH O, 2005 4 6 H»
DDy JFUN=BY 2 TH A b ETRINTN S, BfEIX 2 » Hic 1[H], Hydrogen
and Fuel Cell Safety Report & L THRITENTEY, ISOREOH ELhED L - N T
%137, Lo NHFCCSCC o aiaFdigfIncns

(5) J7 % TR

TR EEE T O WTHET 2 EHE 29 US.C. Ch.15 (Title29: Labor, Chapter 15:
Occupational Safety and Health) ic 52 < BlH|<©&H % 29 CFR Part 1910 (Occupational
Health and Safety Standards) 23, FHH#TOFTNOLL2EEICE L GEFI NS, fElEyicE
HF 5 45013 1910.101 225 1910.126 £ TTH 5,

ZDIH, 1910.119 (Process safety management of highly hazardous chemicals) <, #
PEC BOGTE. AIRATE, 1BFEEDBIA A b EE O L EYEICE L T, 7o AL EH

(PSM: Process Safety Management) #1795 & Z L B HE I N T35, KFEICEHL TiX

LAY F=§45 F YR EZEY S FERICOWTIHTONR & 725, BRRIC
HHEDOHFB L LT, 70t A LLEHROHE, 7u%x»%~b‘ﬁ®%%(&&<k%
S54RIC 1 BIEH 3 2 0803 H 5), BETIECHOME (FF 1), FHlBHELGEIEZ
@535( IR 2 IAE GHERR L 5 FRRE T 20803 H 5) WA O EH (3 412 1 [).,
,,,,, BARFOX IS EBBE S N T 5

wwmammmmf \miu%%?5ﬁﬂﬁikb6n1méo:®¢@
1910.103(c) (2) (i) (b) i EAHOKFOIFEE 3 T v v =8 113375 A — F v ¥ TOHF
R v 7L BN R L @ﬁ@rﬁﬁﬁfﬁﬁﬁ BEINTW 2, WICE 2 IE 2N, EosEolEic
DWTIEHIROBEN R\, F 72, 1910.106 (Flammable liquids) IZ 351> T, m[RHR A IC
o, M v 7 BE - ST - fTERh, ARG, EXET T VR S TR Y
—VERRAT—vav, LT 7V R - ALET 7 b ZKEPTICO W T ORI BUE
INTn3
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(6) B E A

AKFCBEL TR 1R Y F=4145 b v U EZIY 25 FEF 2SR L LT, 42US.C.
Ch.85 (Title42: Public Health and Welfare, Chapter 85: Air Pollution Prevention and
Control) 2 352 < #H|Td % 40 CFR Part68 (Chemical Accident Prevention Provisions) 73,
(L PVE 2 05 FEINO L 2L BRI L GEHE D FEHFOBEHL LT, VX
7= A v+ 77 (RMP: Risk Management Plan) #{ER L. BREE{3%5 (EPA :
Environmental Protection Agency) ICfg¢Hi T4 Z &k bihs, RMP oNEIX., PSM
LRROEBIMA, FEINA~OZEMT (Dl d 5 FIC 1 HEHT2 L8
). R L ORBRICEE R EABE I LT W5,

F£3.2-1HALAKBICEHATE2HRE LTEEINTWAELBK
(KIBZABEY 7594 F c— VIGEHATZ 28 TCRAVWEALNE b D)

F ke - HAA Bk
4 IASME BPV Code Section VIII
e IASME B31.12
CGA G5.43%
[ANSI/ATAA G-095A - Guide to Safety of Hydrogen and|
Z Dfth &4 Hydrogen Systems 3%
NFPA-2 Hydrogen Technologies Code3
O—54 V7T —LA (K E ) ISO 24132 “Design and testing of marine
(#3) transfer arms for liquefied hydrogen”
NFPA 55 Compressed Gases and Cryogenic Fluids Code]
% Dfth ks v

VRBEIERES 2011 4F, [3§5 LNG 2 v 7 oFfs X Vol o @k TR Y 2 (BB
)] JENEMFE49EFH 15

3222 A=A+ 7Y 7 0HH
(1)EEFEIF I X 5 FH1H]

SMEAE) » = AL F — « BilE - K4 (DCCEEW : Department of Climate Change, Energy,
the Environment and Water) (¥, A —2X } 7V 7 O/KREEOIRMD 720, KFBICHR D54
Bz XV cT 2 ez AL LEZRE LIEEZ . SMBUFEIfRTE & 2021 4E 6 A2 o
AR L 7z, PESES L oRAIOW 2022 4F 11 AicfTbhi. ZOmBORREZHE X,
UTFobtEh, BT ~Z78)282023 42 QeI nr,

S KEFKFERAF7 774 Aa—F OkFELE, 7veo780E, KELHE, KEX
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. 7vE=THM OIEK
- I IF OB S OKFEMR. KFHEE, EYE L COKRZERTTVE=T)
s RN T 7T 4 AT B Z L ot

223D 10 A2 S 11 Al T, RAM T 7774 RAa—=FIRbd 7 =2 v a2y 75
e A T4 v ChfgEIn,

¥ 7o, DCCEEW &, /KR Z Ml 2 EHEO MG 2 Bl 2 ER 2 ER L 72, 7K
FlhiEa, KEBERAT—va v, BEICE T 2KROEH, KFEELD 74 - BY). KEH
i X 25%E., KR D 6 7THOBERPERI N T3, KEOEREY 774 F = —
VICEBERR T 5. KFEEH R A BT 28 IE. M Toes)chsr (202344 H
21 HBIFE), 7272L. EE 0AER ., HERL ZEHERARZ VD 0 IZER W72,

Sl A %41k (Work Health and Safety Act 2011) : B&i5 O & 224 0 215 % M,
B, TRTOMKOHENICIE, RO TS % L3 2 FkOEREDH 5,

wd MO E 1 (Competition and Consumer Act2010) @ D v ¥4 x & iS5 @
13 & AL Oz B, B oRett, HHET. KESNITR. &0F BIL o0
WEEREA OBIHICERHN 2 &, WA VEETAZNRE T 5,

E xR EFE (National Measurement Act 1960) : IKESRT vE =T i DR CHA L E
Z B CRtE 3 2 ik B, Uk & tko s &Mk 2 HE S 2 BV, BT H O HIE
pegRos, BIFURGE GRED) . WREE (% BRI O > 2 T L W7 A b)) KO
DHE#HET 3L 28 RT3,

PEZERLZiE (Industrial Chemicals Act 2019) @ EEZER A3 2 BE 3 A 3 2 6
FKHE DGR B, B & 25, LAY E ofifiE & MEEEIC X 5, FEEALERES O —
R ZBNciE, KR, Ty T . EEREEA. BERA L ERD 5,

FEXUBEE (Telecommunications Act 1997) : BAUEE 7B 54 X =28, 7BV =2 M
FEOFTEHICTZ B AY, BXUAGHR 2L OHRFcE 2 X51C3 %,

BRI - WL EIER 2 (Environment Protection and Biodiversity Conservation Act
1999) : @ D T, K OERERSE FEE A MEICB U CEBRERE 2 M, < oo
XFR & 7o 2 G B OFEREIC 1%, AR ER . BEBEVIALEE, 754, BRI &0 & 1 5 A5,
INLIIRE T N,

VA 7 - BEEYIHIEZE (Recycling and Waste Reduction Act 2020) : ¥E A 7 =Y —
DFEEY) I X 2 E, ATV —ICiE, HTAR, TTRF v I, AT,
M A— ik, BEREVSEIN D, ThOICRES iz,

BRIGIRE (EEREE) % (Environment Protection (Sea Dumping) Act 1981) : A — % b
7 ) T ORI~ DIEFEIT X B FERY) o WU & B,

7L — b NY 7Y — 7R (Great Barrier Reef Marine Park Act 1975) @ 'L — b
NYT Y — 7 W RE A~ DIRFEIC X 2 FEREY) O U % AL
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EFREMNE - = 4 ¥ —# 57 (National Greenhouse and Energy Reporting Act 2007) :
PR EEE 2> © DIREI R AT AP 2 MG 5, LT D 2 o0flEZ2iE vy, 1. W=
IRA AP EZRE T 2 L 2 RBEMNT, 2. PRHEZ@EY 72 L~ iR 3 2 2,
BEE NS T & BEK,

BHAEMRET AL X — (HEJ1) # (Renewable Energy (Electricity) Act 2000) : s#F D 4
AJRE T A V¥ — HEERHHICIE, 77V — v BN OHEE T L GEMEeSl I s, 2
LOBEMIFTY Fa—F—ICIRI N2 5EHRH 5,

JefE RMEF)E (Native Title Act 1993) : SBfEROFTEMED FIR & RE. K OEHEROTE
ML 7nyzr FEOBEDRRD 7' v X 2 B,

THRY V=R LRGSR OEEREE (Aboriginal and Torres Strait Islander
Heritage Protection Act 1984) : JefERIEIC & » TEHE AR IV Z IRE T 5 729
DEE ZITIMWERZELARKEICEZ 2 H D,

T7RY =+ HEN (/) —9v -7V VY —) i (Aboriginal Land Rights (Northern
Territory) Act 1976) : ZDFEFICFE ST/ —F v - 7V ) —NTHRERES V—
TN K o TG XUFEER T L7z B2 B, LR & 2 o 2 95FE 3 2 WREME D
H 55 & DE D K4 % B,

THRY) Y =HES (Vr—v x4 - 7)Y —) ik (Aboriginal Land Grant (Jervis
Bay Territory) Act1986) : L v 27 - R4 « TR Y V=2 I 2 =7 4 k2P FE K OE
HIstHicksdsy Yy — X x4 - 7V U —NTOWEE) %K,

HE A v 7 71R-%H: (Security of Critical Infrastructure Act 2018) : /2 4 v 7 7 X b
77 F X —ICIEIERMER T LX) T A BB RS,

s S N 7 v a TR R % (Maritime Transport and Offshore Facilities Security
Act 2003) : EIRZ2RELZ B L LT, EEBERICNT 2 X282 ED DL, b
DRRFHITT, HHIY G OEGRZ 1S 5 720 O LAl O, FEhti, 247 o Fi
BREVEINIGENRD D,

BiFiL%E (Customs Tariff Act 1995) : DA 54— 2 b 7 U 7 ©BHF % B,

i E#E  (Export Control Act 2020) : FrE OB O #5511 L 72 0 &fF 23 L 72
T5%E, A=A 7V THh 5O % HH,

FiE87: (Customs Act 1901) : A —A b 7 VU 7 & oo i 5 DA % B,

BER i (Customs Tariff Act 1995) , BRI A (JREHIC % 2 HAHBIA]) (Customs (Japanese
Rules of Origin) Regulations 2014), FiEMIH] (EEE##5) (Customs (International
Obligations) Regulation 2015) : HEZEfkFE R E (JAEPA) Icf o %, HA~DIKE
LT vE=T OWMMICBET 24— 2 7V 7 OB E B,

MBI ) 7 CLE AR € (RCEP: Regional Comprehensive Economic Partnership) .,
BN — = v FICB T 2 aHER K SR 7217 E (CPTPP : Comprehensive
and Progressive Agreement for Trans Pacific Partnership) : & —AZA 7V 7 D/KHE L T
v & = 7 O A% B,
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ik, KRR TR EERH T 2 TR R VA, AR T ) T Tk, RBTRICHK
2 MlETH o 72EFEH A (National Gas Law) #ZFE L. KT AT A T, KFE, A
AFRARY BRAZ Y, TNHDRETACE THEDER ALK L2, 2t EEEH
BrDA4 v 7 72WGICT 72 A5 5EOBEZ Y R 2 & T, ENOKEL XU A
AARVEXDORERTIRT L L, Ay b v BRI - TEITT RIS, IHEED
REINZZEEZHWNELZDDTH D, 2OHEICHDE BT, EFRXT A NF —/N\5Eik
(National Energy Retail Law) b , KR RN 2 CTRIR A A 654 (natural gas equivalent)
NHEE T 2 R H R (prescribed covered gas) 23BIHINR & 72 5 72,
& AT, ERFTAEMOCERT AN F —/NEEE, ERPOMA—A 7 ) 7 OMNE
(EFNEFNEFRHT A (A —AF Z VU T) # (National Gas (South Australia) Act 2008 Z T
ERTANF—/N7E (A —A+ 7Y 7T) ik (National Energy Retail Law (South Australia)
Act2011) O CHEINTE Y, oMz Zzhz5 T 2 TcENLThOMEEZH L TW»
B, TRNICEY., A=A T Y T, YFED 2 MEDOUWIEES (Statutes Amendment
(National Energy Laws) (Other Gases) Act %, 2023 £ 11 HICEEASCTHOLE¥/- 2 Lic X
D, A=+ Y 7 L2ETOESIEDFTHEBTET Lz,
¥7-. DCCEEW ¢ 7 J — v =4 A ¥ —H#i#lF° (CER: Clean Energy Regulator) (%, /K&
% 2 R EEHIRGE (GO: Guarantee of Origin) $lEZEL T2, GOHIEIX, KFEx L
Db LEF O, IR, BEHE R4 73 A I VREREERT DD TH D, A —A b
7V 70 GOHEIR, UMTFTo2o0%HEEL LTw3,

=2+ 7 ) TGS NKEB LR Z oMo R S ICBE S 2, BERES R EHEE
BEiE X ORI 2 2 =X L %42t 3

X FXEAFEREIALF —DOERE YR —  TE 5, HENREE AL 72 0 DKk
72 X 7 = X L% 2t 3

2021 4E 6 A2 5 8 H. 2022 4F 12 A2 5 202342 A, 202349 H» 5 11 A® 3 Xic
Dlzo T, ENENKEZRIT o I-HIERETOBERNCEI L, X7 ) v 7 a Xy s DEERTD
N7z, E7-. CERIZ 2022 4EH 5 2023 FFEicHF <. GO FIEORITEIT-o T\ 5,

(2)FMBURFIC X 5 BB o By
KEH I ICERRR T 2 b D TRV, A=A+ J7 V7 OFINBUT DIKFRBIRD
FEREOEFICOWTIE, UToesY TH D,

Wi+ — 2 50 72023 4E 11 A 23 Hic, KEROCEERRET 4 L ¥ —i% (Hydrogen
and Renewable Energy Act 2023) 23MiE&Crlk I e (MBITHIZARE), Fikid, K
WieKE - HEMfE AL T —T oy o7 MicBL, —E L CFFR] - Bfl 2175 <<, M
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BfoEO%Z kT3 L2l T2Hh0T, BAENANFRUTOLEY TH S,

MBI, FERET ALY -7 a7 b 2EERE R, MNBUFATE © L% % i€+
55

- T, MBOFATE O LHEZ RIS 280 (74 v R) 2132 7= cH% (AL %
795

cTuY e 74 7eREBEL CORHERREL T2, Fizic, HIICHE L 27
(742 v R) FHiid 2L d 5,

- BHiC, 2o, Bl 7 e 2 &E L CREROEM L FZS0SEE I N D,

AT, Ay P CEREAIER RS X O ICHRBITAMTONS T L R TERT 5,

- HHIFTEE, 23 2= 4, 2 OMLETO BHERIERE IC L 5 T, AIERBREEZE A
T, HHOLHWFERO -0 ORI BREND,

k. MNBUFIR, FEICED CHMZERYTH 5,

WG4 —2 270 7H 20234 11 A 29 H, AHERIEEZE (Petroleum Amendment Bill

2023) 25, MES R Ik (Fifd). CoERIE. AT & L ¥ —FFE
(Petroleum and Geothermal Energy Resources Act 1967 ). fii-¥4 7 7 4 v ik

(Petroleum Pipelines Act). £17f (K% Hb) i (Petroleum (Submerged Lands) Act1982) D
FIHBE 3 EAZSEL &9 & T2 b 0T, MomEflZzmb L., #EE - Hie s X —0D
Iy PR ZIvrav OB TEXET I LEHNE LTS, TOEEDELRN
K. UtoltshThs,

RERNRA A ORE & PR A REL T5 2 &,

- RKFRR E HRET 2 HHME OB & AEPEDFF ],

CHIC» D SETHBECES Y —C A2 L, Al iR 2 E R ICON L,

M=oV RA7 T VXM 202249 H 1 HA 5, 2020 RO A7 A kfG (RO A v
b7 — 2 %) HHAI (Gas Supply (Safety and Network Management) Regulation 2022)
DA E N T D, ZoBANL, 2013 FROBAIZWIET 2 DT, HAMHEL v b Y
— 7T, KFED LIIKFLERANADIBEN AR TEAT 2RO REZTHRT 570
DYIEBTHON T 5,

W24 —v X7 2023 4 10 A 10 Hic, # A G R Ol o] OKFERESERE) &
1E#: (Gas Supply and Other Legislation (Hydrogen Industry Development) Amendment
Act 2023) A TRk E N (WEITHIRRE), 2 oikld, AR E#EE (Gas Supply
Act2003) AN iIcHMM A A (BLE KR % 4) i (Petroleum and Gas (Production and
Safety) Act 2004) DBIREXEZWIET %5 D DT, KAH Az TKER I Z Dfhdx}
RIHAZRFEONRL T EHDTH 5,
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Be 2 )T, HEEEANX, / —F T U b)) —, ZRA==TMICOnTIE, FET LR
2L DR LN o 7,

Q) A=A+ 7V T HIEHE OB)A

F—Z F 7V 7THEGS (SA: Standards Australia) 2. A — & F F Y FicE T A ML
72IEBUF - EEMoBKHETH Y, ISO PEERESXE#ESH (IEC: International
Electrotechnical Commission) &, A =X+ 2V 7%2REXL THML b, A=A+ TV
TICBWT, EFRRUE L BEE LB - EHEORFE L R 2 HEET 5 L HIEL, 2ok
Hic, ISO ° IEC & IL[F-cHit - MR T L. B ORM (EFRBE 2 HE L 22\
SE M o). ERSEK L ¥y v TR 556D LA FA -7V TICRFED
BELRDB 2GEE I L VHIKEORER EE2ITo T3, ok, BINERE{LZES (CEN) ©
KAFREE#E(L A (CSB : Companion Standardization Body, NSt DA<, &< 17
%) O—DTH2,

2019 i, SA IFWNERAHMR L L CkEHMEZE S (ME-093: Hydrogen Technologies
Technical Committee) ZHEK L. UTFTD 5207 —F v 7 « o — i<, KERK
it 2 FIEMLDIEE R T > T & 72,

< AEFE. Bk R OE (Production, Handling and Storage)

c N4 T TA VRO ARG A v b7 — 2 (Pipelines and Gas Distribution Networks)
- = F - 22— % (End Use Applications)

- BRELEE b (Fuel Cell Applications)

- £t Y 7 4 (Mobility applications)

ME-093 13, A =X} 7 V7 OGRS 2 - B - F2offf I N2ZRRICL ), I
T3, ME-093 (%, ISO/TC 197(Hydrogen Technologies), ISO/TC 8/SC 2(Ships and
Marine Technology — Marine Environment protection : R{t/KFEv —7 4 v 77— LIc{% 5
1 ISO A DIERL D 72 %), IEC TC 105(Fuel Cell Technology) iZ, P £ v/ »¥— (Participating
Member) ZHLTw23, &k, ZOMOBRT 2 ISO KU IEC DR ERICIE, SA D
fhOZEERZBELTY Y VY EHL T2,

ME-093 D4, H K ORI —F v 7« 70— 7ORGIHNRICiE, S IEA7m
£ R K B AEPE L REENCRE S L B k. MK LIRS O TT O BTEL. HUY v, BE
KRV AT LBEENS, IEIE. A7 ARKER, 3@ EAKE ) 7 & O K ORI AK
REDTEH B D132, iz, fhOBUE TIEHI TN — TN TR IR FE A A L 72 KR
Hd =L Tz, UEOHHNT, WHisoat - Rk, sxE - #HH o2k, #k -
R -BIREBRAROZ AV AV FIZOWTHHO KD, 7272 L, BT LY F iR
IC K 2 8hE, T HEFE 7 & OME FERTIEIC X BTG N4 7T A vIT X Bk, KRB
8 EBE IO W TIRELY b v,
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ME-093 23 2020 42> 5 2023 4Fic P CFE L LY O HIEIZ. U T B0 THh 3,

“FTLwA—2 b 7 ) THAN R Ok EEE R CHER ) O FERL

- ISO/TC8/SC2 L#H L <, #WiAKkFE (LH2) oiff kv —7F 4 v 7Bk DOIEK
)L 7 Wik R OVE T PR A O @ HE AT A KR R IAOK R DT, < uic i, BkEr. E
. AR OHZEOHAE LN

- CO2 HIRRE A 0 BEHEELE DG R OWRGE (] 1 IKZESRA X VE., A X VBV R)
 INBUR I OV RIS A BERE % D 5 13 B ) R 2 FHE ik o B A & L 2 A 0
BeEt

CFRICHE SRR 2 v R — 2 v b DJEFICB 3 5 k3R 0B & OGERE R EE BRI L L 52
Br52 %

OKFE IR D KIHROFREAR T E A =L — % — Dl & BE OB ICE R %2
e GIERE R D /E PR A IR AL

SA 2. A— &+ TV 7THRISEENIERE (CISRO: Commonwealth Scientific and
Industrial Research Organization) ®/KFEF L v ¥k v X — &1 L, HyStandards & F:3E
na, KAEHOERAME L SA -2+ 7 ) THkgO—EREZFRL Tw»5, CISRO D7
=794 b Eick e, BE DT O 5 28It 2 Bko — BRI ST 525, ik
KBICFHE L 2 d i T ES T,

- KR IC X B KFEELE

- RAOKFE DB A

- [IEIKFED XA T T A ik
RAKFEDNA T T A ViR
cKFAX VR

3.2.2.3. BB
(1) BKINZ UV —vIkFET 747 v A (ECH2A) oA

2023 £ 3 HICWINZ UV —vIKFET 74 7 v & (ECH2A) 2S/KFBICIR 1ML n — K< v
THRNF LT, MRINFEESA CEN/CENLEC % D fEHE{L (A 1 1o /K BEEHE I B 2 454
T2 2 THEfZ HINE LT b, FHICIIERIKEERE T 400 FHHIC R ST
HEHI) A FREHINTHS,

%72 CEN (BMEEHE(LZ B 2) 13 1SO & D REICHE 2 Biffim e (74 —viE) o
Pet o oo, BNBIE (EN Hikg) % BRSSO #ikg) 1IC#G €5 2 & 2 fkkinic
TRLCWwW2, ZoOWMEICL VIFEOEES MBI NS Z &2 5 EREECOFIED 7201
IRINCHED 2 Z LB TE BT L5, EN BlUE2 5 ISO BUEOREICHEALT VW E N
Tw3,
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i | European Clean

= | Hydrogen Alliance

ROADMAP ON HYDROGEN
STANDARDISATION

3.2-2 Roadmap on Hydrogen Standardisation (2023 £3 A Y Y —X)

<WRMEHE L o — F = v 7o iEER]>
B o — <y 7O3GE F iR 13 ECH2A MHiRkicH 2 KEEHENR T —F v 7 TH Y, K
FZETETEIE I Z—DFREEDBA VAT EZ I TV 3,

K 3.2-3 ECH2A 5Bk
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Air Liquide. ABB. Alstom
Atlas Copco

BMW. Bosch TT
Cellcentric

Denora

ECOS. EHI

Enapter. ENGIE. EUTurbines
EWE Gasspeicher

Fluxys

GE Gas Power. GRTgas
H2B2 Electrolysis Tech
Hungarian Gas Storage
Hydrogenica Corporation
Hydrogenious LOHC Tech
IFIEC - BASF

Innio

IWES Fraunhofer

KIWA Nederland

Naturgy. NEL

Danish Standards
DNI

SFEM/WG on Hydrogen - NEN

North Sea H2 Ports and Maritime
Community

Open Grid Europe GmbH

PKN Orlen. Pucelab

RAG Austria

RWE

SIEMENS

Siemens Gamesa Renewable Energy
Sit SPA. SNAM

Solaris Bus & Coaches

Sunfire

Toyota Motor Europe

T4V Rheinland

University Aveiro

Wasagroup

Water2kw

YARA (§t45%t)

CEN/CENELEC (FNiZELZRES/IMINESIZELLRES
CEN/CENELEC JTC6 (AI, HAKsR3E. U1 /\—SCEDHE)

X 3.2- 4 KFBIEHEL WG £ v S —45Hl]

<A v 7 7 BEIR B EHEL DR E>

IKZDEHEITHA v 7 7 DR T T, BFEOA v 7 70FFHEEEI NS C
e, BiFD A4 v 77 (HR) TREZEZFIHTE 2 X9 CIFOEEREIET S &2
ST InNTnid, v, MMEOKRTAAL V7 7 DIEHED 80% %2 /KEALA v 7 7 THH]

Ht& 5L RAD,

F 72, FIHICKEST N EHHE X, KEOLERM, BRI 77y ay (- 2R
E), KELZ—IFnicsFdfvi2—7x—2 (e &2V 7 0BRSS ORIRWICKLE

IRIG. ERISHHARAICE T 2KFEF ¥ U T DERDTENET LT,

<tFUELI T 7e—F >

EEAVTEHH OPE W LICIERELL BT T3 207 7Fu —FICi> THlr & L 72,

W7 7 —F200) : E @oDvZ A Y P CHITTERET2)

L. KA E
2. A v 77 (Ek/fre)

3. 77V r—vay (EE-EEY T4 - RE - FiE)
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4. HEWTAITE GERAE)
K T AV MFCTY VY P T =TV %ED KREEEPET - T, LEL SN HIFEHE(LIHE

Hovtwiti L 2179

W7 7v—F%2D2: 5
1. B3 2 BEAEARE 13 7 (FICKRAN 2 2 S
2. BRI KFEZ 18— LT %52 ?
KU 2 F7 o8 — B /ET /M b /AL L
3. BT AT /= Aral vy T 403?
4. FE L 728k 12 CEN Bitg 2 Z L & b BN 2s ¥ 2

W7 7' —F%2D03 :ER
BRENEVD DI, T4 D)5
FBCRLZZQDEREEZ ST 2T 7ua—FiconTlid, UMTFD 3 2HELZFEL 72,

Horizontal Aspects (7K~ {ITH)

CEREC e o BEEE - SETMIE

TR . - MRLEANE - W - B

"kFFx Y7 - LH2MCHNH3 &

10T =AY P A I A N

“YPRT 4 FTAHAE” - - GHG R, §EE
Topic to be developed (B % + P 3FEL Tnia\nd @)
Pre-normative research topics (BRHE{L T ICSEfE X LA HFFE b vy 7 X)
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X 3.2- 5 E#ftu—F<v 7
<AV IE H D SRR >
PSS S N T B4 423 HHAZ v 7 2 =3I E2 L=, ) T4 08 A v

708 AL TTA V) BEDTEY —EDERITD 205, 20 B W CLHEFHIC
MR H Y B X 3D B L D DR D,

3.2- 6 W 23R T 2 BRME(LIE B o 2464
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TR HE & LTI T fEHI L LTid, UTotsh TH S,

- Production : FEMFELEE O fmtEReadln. M. SEREFME. % 72 (2 1HERE D HIE T7 % D il &
- Infrastructure : IKFRXA 774 v 4 v 7 7 OBRERM, REFHE PREEILHE 7 2 b5k
- Mobility : JARIEME 2 2 — o STB#ED 2 v R —4 v b B L - finff - BE o R &
L 7 e Bk

+ Industry(Bh) : N—FFIFIC BT 2 KFEWE, HELRE. HIfE%E, RATRLLoTL v
Il A

- Industry (R} : 7 v & =7 ORI S IC {5 5 12

- Energy : EIAMICE T 2 L4AeHEE (P, VR 7FHE%) . BA#. #AZ2—Evo
LT

- Building : ‘EERREIE M/ N —F /R4 7 FEO LKL FUECEE

- Cross-cutting : %27 4 F 7 AKHE GHG PREEFHE T ik, JRERGEY]., W&, 723

<KFEF v V7RI OFFERE(LIEE >

LATo (%) 7HILE) 2R3 &80, #Ee LORfbk®zE L LOHC i K& 70
bOD, TYEZTIERLD R,

FERNC R 5 &, LOHC I VEBEOEMI B OIHE 3% W &, ¥4EL Y T 45
PP i3tk LOHC Z 0 & 3 2 OHE» R 6N 5,

X 3.2- 7 fEHE{LTEE @ % v U 7 Al ik
*Trva=TRFr ) THEOA L L TEAHGEE LCHEHINS 2 &5 —EiiE
L RIEEBFET 5
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£ 3.2- 2 BALKRBEE O RREE(LIHE
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% 3.2-3 LOHC Eg#EoEH(LIEH
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#3.2-4 7 ve=THEEOER{LIER

(2)CEN Jt* CENELEC o #ff)

RRINAEHEL Z B4 (CEN: Comité Européen de Normalisation) (3, ¥ £ X F 3 #F DMK
MFHE (EN) Z2H0E T 2 IFEHoFECHCH 5, ER LT ORIMNBIMKIZ. BINE
SIEH#E{L R E % (CENELEC : Comité Européen de Normalisation Electrotechnique) %%, il
18 53 BF D W HLAS (3 B 8 (5 Biig 172 (ETSIL: European Telecommunications Standards
Institute) 3% AL ZNKE L T 5,

IKFRITHR B BIAG D SIEIC DTt CEN K U CENELEC £ T 0 % ¥ o HffiZ B2 (TC)
FE2Bbo T2, FIBEBROFEWEEDLNEZIDOEIUTOLEY THD (JTC: Joint
Technical Committee = & [A & B4, WG: Working Group={FZ#i £ DIEHR) ,

Wt x—7x—75 (BROBMZEAER L, B#ES 5 CEN ~—FF—LDfiidI i
RN A v 2 =7 2 = 2D RBEEICIEZ 572010, IERICKE I W 3 HED—
D)

-CEN-CENELEC Sector Forum Energy Management and Transition (SFEM) —  Working
Group ‘Hydrogen’

- CEN Sector Forum Gas Infrastructure (SFG-I)

+ CEN Sector Forum Gas Utilization (SFG-U)

WKFE DA -

- CEN-CLC/JTC14, Energy Management, Energy Audits, Energy Savings/WG 5
‘Guarantees of origin’

- CEN-CLC/JTC6, Hydrogen

WKERGEAS v 7 7 - I

+ CEN/TC 234, Gas Infrastructure

- CEN/TC 268, Cryogenic Vessels and Specific Hydrogen Technologies Applications
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- CEN/TC 282, Installation and Equipment for LNG
- CEN-CLC/JTC6, Hydrogen

(3)F & e

S e m A IS S (OSH Framework Directive) & I E# % Directive 89/391/EEC
X, B CcoEE O LEROUWELRET 2 IEELXZEAT I ZHIE L2iEn
TH 5, & OB KEFERLTIRO T & R ICB T 5 —ik A %2 € © 2 L o 5K
FHEBEL T, YA2DOTH, Ket@RoRE, ) 27 O, V27 & HEER
DPERR, FEE & 2 OREF ~DIFHRIR L, Wik, -~ 7 v 20N Sh0 LB S 2 )7
HIZ&EEN TS,

CoENIE TRMES] <Y, chicEow T, —EHoiFES BRI Tw5, —
I R % i 2 72 FAHAE A 12, AR O R & 72 2 T X CORBFICH] & it % 2TV ICE
I s, ERIFEIC X 0 Bk R BUE KO/ XA BRI B BUE 23 & £ 2 A id. R4S
DORAIE BRI (RSSO - GRS, Per. RERER. Gy, @A
mE).

(4)BRIGFZEGTAM - BRI ORGE

BB S (Directive 97/11/EC) 13, BRELICE KR E 2 5 2 2 Rk » 2 13
EROCRB 7wy =227 o, BRE~OFEOFMICEN SN 5HEDTH %, Directive
85/337/EEC DIERDALE DT TH 5,

SEVESO & M:Fh 3 Directive 2012/18/EU 13, KE D fEFRWIE % ) 5 % <3 L <.
LB EHE L B AN RO HE., ERHE R~ D IE IRt 2 BN I 72155 TdH 2, KFEIZA
RiGYE L TN TH Y, 50 b v A EETS FHETIE. ROEREERE L oG %Z
5,

3.2.2.4. HEOHH
(DKRE

FEE T IE, AREREFIRILD 72 9 D FAZE S OIKRER DRI B R Z XY | KFEDO L4
ERUCBAST 2 HIHZED 2 [KEREF OB M OKRLREIHICBE T 2] (B 2 KR
) B3, 2020 FED 2 HICHIE T L7z, IKFRED 5 b IKERFIRILCE] 3 2 #5731 2021 4
2 AL, REEICHT 280713 2022 4E 2 AH 6, 202 nBE T 2 fafTa LT #iH]
L BICHEfTI N TV 5,

[ D5 33 FRicB T, OKFEREFBLED BT - 7 & OBORSHR, QKRR
BEE D FEfFE. BEHE(L, M AM B S O B, QKFEMBEDO~—Tr T4 v 7,
TEHRER A N R E - HINrE IR T 25 L OBEELEMT 5 720, EEEFEFRTEER
KBRS ZIEE T 2 23 TE 5, LREIN T S, KEEEREHMHE
WKIREINTWE DX, KEMAET 747 v A (Hydrogen Convergence Alliance: i#FR
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H2KOREA) T& 3%,

F 72, B34 &TiE, FRkic, OKRoOFEEKLOHE]. @/KFEOE EffitgiER. GkFD
THAGEH, @/KFBONIE IR TEIRTHEL D 72 OREAR - w5k - $RE R WA, G/KFE D EE
a0 S O TEIE T A O M R M E E G SR D IR - k7 & o H3E % S 9 5 KR H TR
BIiCOWTHIE I N TV 5, KRFUEFMHBICIEE TN T 3 0l @ET ALt

(KOGAS: Korea Gas Corporation) T»H %,

X B ICH 35 S Tld. AKE L M UOKERRME a0 O 21 B3 2 BLHE o JRAR AL &
OBz, @& 2B 3 2 8B MR, @R B3 2 EIER . @F B 2
BAiBAFE K OBt 48 7 O FE R FEM T 2 KR LZEHMEEICO W THEI LTV 5,
KFREHEMEEICIEEI N T2 0k, HEA ALZ2NE (KGS: Korea Gas Safety
Corporation) T®H %,

IKFFEDBUEIC L o TOKFERHEOFHER W LI b 2 HEOFE A H-> T 5 25
BlicowT, BMicd~3,

(2)H2KOREA

H2KOREA %, #E oM ALK GE. FrilHRE. i Bz e) LOfTEe (W) #
B, ik, RERZE, EREERE 150 282 28 B2BER>Tw5, Lo KOGAS ¥
LUKGS bEETH 5,

H2KOREA O HIVIZ, 7 = 79 4 b Tid. MERFKERF LSO FHLER % HIE L.
KB ANF — OIHN C/KEBEEEEOFKED -1, BIEAT RO R VB0 #&
F ool %@ U2 #5858 U, BORRE, HlESeE Xk CREEE0/KES IOEE b o 729
DXEERROMEL 2B L T, KERESHFUKFER(EZ) — V328 2 HIICRER L.
ERHE LTV B,

Rk E L Cid, BORZRE, f¥ERE. ERmAE, REEENEI» N TEY, 20
I bEEmAEICE T, 7 — kR EEEAZS (GHIAA: Global Hydrogen Industrial
Association Alliance) DEEEHEE 2. 1SO ~DONIG. EEOERNIUREEOEL L &b
ThbivTwnb,

(3)KGS

KGS i3, BEN A LLEHEICED & 1974 410307 X Nz iE o N C, [k, By
AR NICKBERF OB IR KB LR REIEICE S CEBEZTo T2, MBI
# 1,700 ATH 3,

KGS 1%, 2020 45 1 A, fHBENICKFELE Ly 2 —%FiE L, 2021 4 1 HIKkFELE
BB 1c 748 & & 72, KBLREFMBLIZ. 2 0 TFic, KELEBOREEM & KBEREMAT
D 2HMEFL T2,

FEIE T, M 2 FR0E U CHTBlR 3 Ic B 3 2 /R 4 il 2 ¢ v & — O TR S % THUGITA
HFFX | & Bl - i — e RicowC, —EHARBGLEH 2 bR £ 72 3073 2 B
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YV ERy 7 2] 02 MEOBIGIRGIGIE 3 FET 2, WLKFRICONTH, b 0Bl
FRBIHIEE 215 L <, BEF O E A A B 3 2 Hffi e 2 @ ¢ 37, B co Eih#EE %
WU CLREHELRTHETL X5 T2 AT T 5, RIWKERIC D D> 2 BUGIREGHH A
DIERICH 7= > Tlix, FHATIC KGS BB Etrolat 2175 L &b iC, FE - ¥R ED
HfR* GO XRERZE2OKE (KGS b &), KatEiHio Eit (KGS 2385, H
FREFEHEEEOHIE (KGS et “eEHE=%) v (KGS I X 2 HGHEAA V)
BT d ZLichoTnd,

F 72, BEBIFOKEZBR 220 T, BIFESIC L 2U T4 v 7 FBERIMTONT WD
23, KGS 232 0EEZ{HS 2 Lick>o T 5,

cKF 2=V T b ORFBLEEG ) 2023 4 4 AR, KELALF —I1CBT 2
— RN, KERBREE O K.

KRFREERT AT 1 — ORFLREMRFIIEE) © 2023 4 6 ARfH, KK =2 — 27 sichf
o KELRIRDIEEHBRPEE OFEN, KEHEMROEK,

C KRN R - TP SRR 2 v & — 1 2024 FEBAFTTAE,, AKFREL N ST O %
fr + Bl in AR & ORERL,

CRFAIRE SR v 2 — & 2024 FEFHIPTPE, AKEMEE, KR, ARG
DIEFEMRLA - WBHVERE. BATSCR. BAfBAFE.

CAUKFRES AR v 2 — 1 2025 T TPE, I, 2 v 27 v -V, A KefE
DFEEWE, F— A VT EDREIEHE,

(A)KFBREE T — F~ v 7 2.0

HHE O EBERE BT IL. 2023 £ 5 A, [KELLEHo —F~=vy 7 2.0] 2REKL-,
$CIC 2019 4E 12 Hic DKRLLEHRANK] ZFEL. #HEL TETWdi, ZoNW
Fi, BREFE L A B~ o 7T e C BRI OO BRE S i ReEHICL Y E o T
7o DKFRREEE e — P~y 720 TiE, 7V —vKERLHIKFZEDOT 2> 2T LEKIC
BT 2 ReLEOHBCLREEMEAHET 2 L 2BIELZd D TH %,

Fr—F~y 7Tk, ©¥ave LT ERREEIC, BFTARICOKERFEHT 2KE
FEEDERER | %18, D2 ) — vKEL I L 2T LERD 7= 0 O il 2 S HAER 5
QMR 1 FLOKREZFEB LD 720 OB, QRELEFKDNT v ADRMN I KLEH
Z 3R E LT3, DIconTid 28 L, @icowTid 18 #ih#E. @icow»Tid 18 §¢
BBINEINTWEDR, 2D ) BLKFEOY 7T 4 F = —vIcBhEs % & Bbh 2
U ToEEYTH B,

D7 ) = VKFL L AT LG D 72 3 DSl & 2 FHERR T
« KA E/KSREPRER R O 7 a5 HE D FH FE
* ALK SR B S it 22 e L HE D B 6
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- WAL KFEEFER LNG WAL 2 e D B
WAL BT & v 7 RAEFAED BRI
- Ak SR A S U5 | 32 H M e A FLHE oD BRSE
- B FEM DRACKFZERANTE & v 7 REHAEDRF
WAL B PRI, EXEE (2 2o =), T R T A LEFEEDRTE
- ALK R HEZ B 0 B3 Iy OV L HE D FRFS
CRALKFE DOREX - FIHLEE K R FHE DB
QOMF 1 AL DKFREZEE LD 72 3 DL For
(7= L)
QL LFEHDNT v ZADPNT- KL EH
- REUBOKEAERE - Ireitiak o 2 28 it
« I SR K I A 4 1 5
- KB AOREERE =2 v 7y X T LOREE
RACAKFE, KEMEKER R - WA v 7 TSR
» IR FREL L I O 2 AT A

3.2.2.5. ¥g LigkRaE
(DIGC a—F

B AN 254 (SOLAS 45#9: The International Convention for the Safety of Life at
Sea) ([T \F BEE 2 — FCH b WAL R AR O REE X O ICBS LEUE L 72 IGC =2 —
F (The International Code for the Construction and Equipment of Ships Carrying Liquefied
GasesinBulk) l2BWT, HIRTIZZFDFE 19D Y X MIKEREGSENTELT., Lz
> THALKFZ OMEEMHZ IGC a— FTRMEI N TR, EnwH T tichd,

23T, IGC a—FHE1#ED 1.1.6.1 icks T, [IGC = — F O H#IHE £z bh 2
DHRCTIIFHE 19FED Y A ML ThH 2R OMEE 2T 5 &35 & i3, MFEEBUF K OHE
il P/ v D E B 2. BE R FHIC B O ¥ ZE AR RA T, IGC = — FoJFHNCH
> CTOMY) R EREHZE L TN a bk ] LHEINTWY S,

Z 2T UK FRDER IR B FRERFEZ HAR L A =2+ 7 Y 7 L DRETIT 5 729, 2014
. FERREERES (IMO: International Maritime Organization) D% 94 [mliff L Z2FRE S

(MSC94) 1w, MmELLFOHHIEEGE HREKE L S AL D 72 OEERNE
DFIE | BRRE I N7z, 2015 4 9 AR DN 2 RIEYHEE/ NEE S (CCC2) THEEIED
FREICR B EFRDVFAB I, 2016 49 ARfEDd CCC3 I THEMMT O N B ERNEFRIL.
2016 4F 11 R D MSCI7 ic B\ THRRIRE Lz, #2017 48, BIEB)E IO WT, Bk
WY 2 v 7 OfECHME., KediiEr et HEMToEXERICL, =F68 (£
FELIZHZDO “HICL 2AR) PRI LA, TOARICHEIWT, 1,250 375 X — F LD
LKFZEXT 22 LDTEL M vy M [F0n2 54 TwdH ] MEES . 2021
12 HIC ) & 7 2 W bk 3R o X EAEE R 2 HE ] cfTb i 7z,
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L L. BfTOEERSIZ. BEMR L A7 L0EME v 7 2BELAELDTH-> T, &
DYATFLE, XY KMOEY 2 v 27 1ERT 52 LI3RENTRI AV L6, HAR
2021 4 MSC104 12 g fh i o UE Z 2. 2022 4 5 AFfiEEo MSC105 i THIEHFHED
FEhtiic o Z2&R T, FFE9 ARfEo CCC8 7 o HFEHRAFM S ik,

o, HRBETHH#EZITV. 20234F 6 Hic, Yz v 7L, BEENE#S X7 4
D B F 7 B s R T L (BRI IZ, Wik e AR ORICKEN A 2 L THiEAT %)
B L 720 LK B OERSEG ZED. OB L, HihliBAs XA FLicX38EMa2 v 7T
E. 133 7: Y 40,000 375 A — b A ZBFEKT 5 aHE23H 5.

202349 Ho CCCY TiF. HEAR O KL 2 HEF S OMERICHELE O . 2024
M5 HBAfE T E D MSC 108 i THAR X 2V TH 5.

k. IGC 2— FOF 19 ED Y X MoKEERBMT 2123, MSC ick1F 3 iHEkic% <
O EET 2D AbN b,

(2)STCW 44

BUR T, ALK FRE@DEA . 5 5 BEOWILH R X v A — Kb L 72 BLE o o 44
LhoTwd, chid, KENRIGCa2—FOFE19EZEDY XA 20N TWwEEDTH 5,
ALK T DEE TN 23 IGC 22— F I =553, by A2 v h — iR 3 BUE 2 @A 3
L. &5 iE KR HEIEMICEHL L 2 BUE 2R T 2 oG spE L kb b0 L Bb
h3,
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DIN SPEC 91437 % 2023 4£ 5 HIcHfFL, LOHC (FA vy, Ry I A PA Ty, IRV
PN ATY) OAEF YT L LCORMEEMEED T3, Hydrogenious 5HEHE(L %
o 2 Ay, LOHC IcBiF 2 i B AR HC, < v 2 by % M 72 LOHC B
I3 B MR CORIM - B2 R 5 L TH 5. BUEIF ISO/TC197/SC1/WGT LISHc R
AT 2B # 2T o T wgs, WU LOHC ©H % MCH CTAz o HAR L
LOHC 12 B3 2 (b ic 1ol 7= B & Tl 3~ 2 5 & Il EA T 5 & HAR L oo
L CIEHICHT E TH > 72,

72 BHEL 2 IRET L Cv 2 Ak e L Cid, S EZEHE (NEN, DIN %), B2 (CEN),
EIREBIE (ISO). MHERIR TIF IMO 3% b7z,

(4) BRINIC 35 1 2 BEHEAL A

BN 310 2 BEELRRICBE T 2 € 7V v 78R 2 B 3.3- 5 ISR 3, IMMICH T 1R
DT 7o —FL LT, £F, A LRV 7 5 —F 20T EU MERE S & EEHER A & 1
WA L, EREHEI T 2 KON 0 /58t 2 B L THRES 2. 205 2T KRBT
LEEHE(LIC O Tid, EN B L2t 2 THARERT 747 v 2 TdH % EH2CA 75, 2023
3 KRR LR — ey 72IEL T b, Zor—F<y 7o &, CEN 2T
EN 8l 2 908 L 722, ¥ 4 — v 5@l 0 EN Bl % 1SO Bl oK & 2 < &<, [Hk
BRI E R L—RICHED 2 Z EDTE B, T72, BUHLHERO 2T v 7L LT, KELHE
—CEN=ISO ¥ kAo T BEb 55, BMICHY 5 FEKIEL LCid, FA Y235k
EimAEFOZIL LD Y, A4 VB TH 2 DIN O 2558 < . BONBUKIC L2325
fld %\, £7z, e ISO>CEN-FEEHELEL LTOKBHEDH Y =24 7 —
ATH 5,
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X33-5e7 V) v IiER RMELEAH

3.34LOHC * % V 7 L&

LOHC & L TRHIBIUKFES 774 F 2 —v X RICLZ2F v U 7iE, K MCH(F v
Y MCH)! BT (RVIAIALIZY - FOXVIALIALIY) D2BHOATH B,
122212 H LOHC 2T L T2 3idd 2 LHEI N2, EIEEMICE->TWw2 D
DiF7m\v, 2O ¥ ) THEKE, £3.3-4 1077,

R 72 0 OKEMHRERIZ BT @392 MCH X WERICTH 305, Bkl 7=%+ ) 7k
RIS 2K FERIT, KRF 2 VT2 0MY i 2 KRBOHRIC I > THRER S, 7
A v S OFEMFEAERE VI E, TOHEKIT 100%ICE0K & FHEINS o, EEEDK
FIERIITIA RV L ICHERT 2 DELRD 5,

BT icxf9 % MCH OB I:, HAED P LT V2 BT L i3 iciEnm . 2o
i LRI ND L TH D, v OmGHE 200 K FALLE (2021 4F) L HRL
. Hydrogenious 284 #¥J$2ME L T\ 72 DBT (Y RV ¥ bz v) oW X 0.6 (2
KFA (2022 4F) TH 2, BT HICET 27— 2 3AThTwawns, DBT & Y #HIiC
TS EME W EHEE S N5, TEBEL/ NS (HUEER D v L6, BT 2 KEES 7
TAFz—vDFr YT L LTHEANSEICIE P v v OFGEMIK L D b EnC & AT
Iz,

$72. MCH 12 IMO gD 7 I A& v —fhiBlic T Type2 I/, 1 2 v 2
OB ES 3,000m3 IZH|[R X415, Benzyl toluene X F 4 Y23 b V%% 4 + HOIREE
COEEEMEE 2023 4E 5 A IMO ~MRE L, 17 2EAZNICHE L T 2023 4 12 Aic¥
fT & L7z MPEC.2/Circ.29 List1 12 THGR E N7z, 2 OFESR, 2026 45 12 H 13 H £ T Type2
DRI TS Z L B A[REL T o7z, TOMIH E TIC F 4 Vit GESAMP EHS WG Ic &kt %
L. IMO NEEAR THEHEREFOAEZGRTNIE RS R\, —JT IMO OBfTHIE
ik, e Fe BT oPET — 237K, MBS ED SN T, 5% 0 IMO Hili%
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FRL T RBELD B,

#%3.3-4 LOHC =+ U 7H#

MCH BT (Rv¥nrtrxzv
(rFrxzv-MCH) e PRV PATY)
e 2% B 45kgH2/m3 54kgH2/m3
KFEAL
FOGE
e Ry prarzyv o -70~280
WA Prxyo:-95~111 i )
~Le PRV LMLV
[°C] MCH : -126~101
1 -70~270
frxzyv :6°C Ry arzy 137
51k i[°C] . e
MCH : -3°C ety y 130
BhREEE(20°C) F Ty i 0.588 Ry RALI Y 443
[mPa s] MCH : 0.732 ~ppe FpxRyILFALITY 633
T4 Y TR TR /Axens & Hydrogenious

i - il

Pz v, MCH & b ICHitgIciid
M HIL 200 (5 F AL, E

Ry by BERH (DB
LHfEESIND)

bk Py brr vy filgic
OB L TWwRn

_yLr Ty

Frzyvoe IMO Typell, 3,000m3/% > 27 (FY
i fF B K IMO Typelll, #IR7%2 L REA B CHRETHE
RaHE MCH : MPEC.2/Circ.29 List1)
IMO Typell, 3,000m3/% v 7 S~ FexRyILr Ly
CEURIMO F— &7 L
R W E TR - Wk AYATRE. BEfEGBE A v 7 T DR Y n]fE

3.3.5 LOHC & L T @ EIpEHE L ERER /7 T
LOHC T®# % BT #H 72 /KE WX IZFICHRMICBWTEE vy = 7 F oMatsEAL
TWw3, £33-51C, BTIRLE2Y 774 Fz—viat7uy 7 MicBd 2 AR, E
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RR I, B33, R RALIRE, BB, IRPIL 2R3, BT Z et 9 % $H3E34 1. Hydrogenious
DATH D, HAELE LTIEFA Y, A7V X, AFXF)ZABNRELR->TEDL, mHEIZ
UAE PRV z—7 v, ERyagiPafdhTnd, b4y, A7V X TAIA
TOENFED BT ENTWE, 2D X ICHMATEED FS fAEDSEATEY, —ED
BHEH D 5, LOHC TH % MCH & BT Claii* v U 7ol 2 HEREFEIE T 5 720,
BT 142 2 vHEIEEEZ D,

#33-5 BT9794F=z—vVvEHIYI X}

. [iEiikle .
fi PN EE| ek s - R W
Rl
FAY F4 v | ENF#E [Hydrogenious [VERBUND S 77 t/4FE | FS 2%
Port of
. . Port of . Electriq 100 /7 t/ .
Bt F 4> |Amsterdam|Hydrogenious Evos HySiLabs FS %
, [Amsterdam Global E
FEEH
. . . 100 5 t/ .
UAE FAY Hydrogenious |Uniper JERA IADNOC i FS &
X Port of
. FAY . Royal -
Ay z—=FTv | _ |Amsterdam|Hydrogenious Get H2 2026 [3000t/4 | FS
* o vE , [Vopak
FEEH
e la g AFY R Hydrogenious |Greenergy FS ##&
) . CWP .
Euova DRI Hydrogenious 500t/ H | FS #i#
Global
Zenith
vd . Port of . . Electriq FS
ydrogenious A nsterdam VoS nergy - i
Terminals
s |z oo
5
Amsterdam Programma -
City of bureau 100 J7 t/ .
Y SkyNRG : FS
IAmsterdam Noordzeek E
-anaalgebied
. . . Port of 300 /7 t/ -
v |rovx|lmnma | duisport 2045[ ES FitE
Rotterdam K
TAYAH T AY A ENFGE |Chevron JERA FS F#i#&

LOHC ¥ —2DHTD T 4 " & LT, BT Offf%E - F¥EFIFH %17 5 Hydrogenious & (%
MO - LAVICE L TUTO~QDMIGABELEZ 5,
O B LT M
@  BAICRFE R ICE, B A L Al 1
@  EHAEEICH LTI, MCH A% T 5 2 & DX 5 ICYIREERE
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3.4 KR ICEET 2 ENFERAGEOBRR L 5% 0HEH
3.4.1 ENERE & OB
- EAN DO FERKFICEED B 2 FEEHEcoFRMEZ R T,

ISO/TC8/SC2( FEREIRTE) = (— ) H AA A BN T FE fr =
ISO/TC11(F 4 7 & X WHENEM) = EEN AMRL A
ISO/TC22/SC37(EFHdj) =JARI
ISO/TC58(# A% %) = it/ AR %2
ISO/TC67/SC2(>34 75 4 vk 2T 2 )= (—#h) HASkHE
ISO/TC67/SC2 (MK 77 A DAFE - ik - Briekaxfid) = (k) HAR» 2 14
ISO/TC197 GkZ&E#edti)  TC19/SC1 KB ZEFIH) =HySUT
ISO/TC220 (M KR 75 8) = =i /7 AR L
IEC/TC105( H BhH % B < SRR E it ffr) = JEMA

- ARETC i b BIR O FE, TC197 o BRG] %2 Tadicn 3. ENEREIR (SO,
TC197 #K) <& % HySUT % .0, RFEIEIATIE JARL, JEMA, FCCJ. JGA. KHK,
JH2A & ofERENC X 0 MICED b Tw 3,

[NEDOBRS M R KIS T SAFI— S MEICEI R BHRER)

ISO/TC197DEIRNAE{L m
BREAOKE-7OEZT7HR) = NEDO |ﬂﬂlﬂ!lﬂ(t‘.ﬁﬁﬁl9 (FCQl) I
B (EPSENER)=IISC - y [ Banzme |[BIe.IARI|
EASRE&DES JH2A
A v
KESBFBARRBSE (HySUT) i
(TC197 BB ) BRE&
4 (BAEBDEMARA(JAR]) |
AKERFERE(LCSAS KERBHE(ESCIERAR
(FRMYPIR- RPEERBRBFH208) (LMGPIR- RFEERBRBFH208) SRt
I I “. (HEABMLES JEMA) |
EAWGERS (ARMN- LRUPIRS) BAWGERS am 1EC/TC105
(WG, 5, 15, 17, 18, 19, 20, 21, 22, 23, 24, | (w0 RBPMRS)
25, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36 ISO/TC58

/&t22WG #1180 &)

(SC1WG1)

( WG1, 5, 18, 27, 28, 30, 35, 36
BIARICIR (L WME R 5E)

X 3.4-1 TC197 BN O]

HiM:HySUT ¥k % $ & 1o JH2A &G T

- 38N NEDO o X gD b L icfTbiiTs ), WG Z & i HySUT & JARI 28474H L CTHL
D%b%'f?")(b’%o

- 723, SC1 ® WGI 1. HySUT 7% JH2A & 0D b & Icif# % i T 3,
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# 3.4- 1TC197 ® WG & EHxG

WGES Fga ISOES #mE (AvEr-) AT
WG1 BERAmKIYY 13985 R JARI (BIEE)
WG5 KFEFIEIRIH : 120g /s F 1209 /sbl £ 17268-1, -2 H+4 JARI

WG15 EENKESESR 19884 XE+B&E HysuT
WG17 KERBESE (PSA) 1519883 hE HySUT
WG18 EHHBSEKESYY - TPRD (BMEBHEHELEE) 19881 - 19882 Ny JARI (BUEZ)
WG19 KEAT—33IVA TAARYY— (FiEH) 19880-2 [=E:3 HysuT
WG20 kFEAT—SavE JITE 19880-3 BX HySUT
WG21 KEAT—33IVE I2TLvH-— 19880-4 RE HysuT
WG22 KFEAT—Y3IVE H—2R 19880-5 *E HySUT
WG23 KEAT—S3VE F1YT1YY (8F) 19880-6 *E HySUT
WG24-1 KFEAT—¥3> 19880-1 KE+IFVR HySUT
WG24-2 KEFREIO LI 19885 JARI

WG25 KERESE (MH) &5 16111 IIVR HySUT
WG26 KEMRES 22734 KE HySUT
WG27 kFEHERHEE (ISO 14687 : 20190E) 14687 B JARI

WG28 KERBEER 19880-8 BX JARI

WG29 KEIATAOEZICHATIERRIEE TR 15916 XE HySUT
JWG30 KEEHBRRRIDSR 19887 RE JARI (BIsE3)
WG31 KEAT—S3VE 0UxY 19880-7 EES HySUT
WG32 KBRS -ENREICHT SR HEE TR22734-2 K1Y HySUT
WG33 KEBRRY Y TN HE 19880-9 JIII1—+RE HySuT
WG34 KBRS (ISO 22734:2019De,ET) 22734-1 HE HysuT
WG35 kFEET ORI 13984 AW JARI

WG36 JkFEFEEIRI4S  (Cryo-compressed Hydrogen) 17268-3 I JARI

H# : HySUT &%}
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W EO-A

TIRFIMAIKEE Y 2 b

A5 AR R L — A B (L SRR R 2 UL — VAR (AR D A EATTE (EBKEY 7 T4 F = — O L —
JUTE RS 2 B 2 S AT )

Tt FEL

BTN 5 AR HE T 3L — A A SR S OV — VRIS AR B A (EBAREY T T4 F = — oL —
JVTE R (B D F AT )

ZEREEA AR AKENY 2 —F = — S
B [ S A b

17]E2-1 TC197[E PN D i (A il

29|B93.1-3 1S0/TS19870F4%

29|%3.1- 9 HBLES 1S014687:20190 7 L— R45y%H (F A k)
45(523.1-20 20°CIZ $51F 5 LOHC-ORA B

45|#3.1-21 LOHC-O%'& O R s 4

45(53.1-22 20°CIZ331F % LOHC-HEA kPt

46|%3.1-23 LOHC-H4'E D Al T A AE

16|53.1-24 20°CIZ 351F % LOHC-DEA 4P

46(53.1-25 LOHC-DA'EL D A 454

48|[13.1- 6 B /KRFE/T =T BALDZ WA A=
49|%3.1- 26 TV =T R EE OABAE R

99|3.3-1 7K Sty A [ C OMOUATil

99|[X3.3-2 EULZ 3513 % 20304F Ak F i A G 1]
108|E3.4-1 TC197[E N D e i Al
109|%3.4-1 TC197DWG & [E Nt his
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