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KEANA T T A - fali 4T (PHMSA) OBATHBNEEICRRT R ZRIR E LT D0, KR O R O 2t
T DB ORRETEIE L T\ D, [T 2016 A2 RKIRT A NATRHERR OFr 22 Rl 28 A LTV, KEOH TP
MiFZAZ b [FER O BIHI A EA S 425 ATREMEA EV Y,

JERE T At (CGA) DKFEA =TT 4 7ITRWT, REFEMBEE, KFEAT — 3 RUUKFEDOM THTEIZEE S
L RZEIEDOREIZINT IZRE DT ON TN D, RN ORIENRE SN E . HEHBUR - NBUR AL L 1E &
LCEHAT D ATReEDR & 5,

BB O7KFE - REFERL WG 25454 L7z, KB R OWREHEMIZE H S 28Il (codes and standards) 723t — S 41TV 72
WEW S RIS T D728, KRET 2 LF—E1E, FREKE. REEH - PUTICED 5ME (code officials) &K
EROFMF & LT, FFRRATICER D E 7 VR A S ECRRBFEE LI 56 F S 4 5 BRI 7 B A S B LT,

Z < OMIZEBNT, KFFEEDOIRILMRE D7D OIEZR DT UL FIREANL L TV 5, KFEBEO M OREN b
HEATWDINO =2 B T4 L=TMNTHV, LLFD LSRRV MHABTHLIN TN D,




> WU 7 N=T KRREWRZES (California Air Resources Board: CARB) (%, NN Dkt 7 % — OIRZEE T AHEH
ZHIE T B 7= OELY #A TH % California Low-Carbon Fuel Standard (LCFS) % 2009 b8 A L TW5, HRR
WZiX, YV ROT 4 —EVRELD carbon intensity (CI) A= 7 ZHH L, INANOBREHRTZEFEE XL TCI A=
T DI (IR&ICEIE T H0) o TRE 2T 2 X 0 BT, BB A TR WIGE I @ S
EMETLRETO LYy FOES (BT rHROKEOHEAN, KEAT — g OFZR K OERSEFTELR DR
BEHZOFERDO—D) ZEEMIT TV,

> BV T N=TINAEETES (California Public Utility Commission: CPUC) X, F v bk + THRALF— .« A—H 1
7 il BE 0> FH X G 2 REHRE IS HIER L TV D,

> CARB KUNCPUC DV Y —r <A NAIEMER A T 4770 7T A, EEFER T L TREDR T AP
BORERHNE JRHBT D LIS, REAT—Va VEROKFEAT—Va v OELEREKLTND,

> Br-xIvia - NZAHH| (Zero-Emission Bus Requirements) (24X 0, 2040 FFF TIZETORALRZBEDONR %
100% ¥ r= I{t (BEV XUFCV 25&Te, ) 5 LREHMHITONTND,

>  California Executive Order N-79-20 (%, 2035 & TIZINNTHRIESN DR TOFRMHEL OFEH N7 v 7 RnErx Ik
N5 Z L aEFRBEMHITTWD,

» Low Emission Vehicle standards, Zero Emission Transit Funding, Zero-Emission Transit Bus Tax Exemption, Plug-In Hybrid and
Zero Emission Light-Duty Vehicle Rebates 55, AR B B G AMEHED 72O DIET ZHlE LTV D,

Public Utility Regulatory Policies Act of 1978 (PURPA) (233 & D8 FEH 1T L ClalbEnl BE2 FH &2 SO L 7= fiks CFE 1D

B FER T & /NI RN & LT, BIEIRRAL K B UCE RN 2 2 TORBHEEMAN S S TV D08, Atk L0 24k

KBTIV F—FENZEND RN S D,

2.

PR g B BE 3 5 Mk

(1) KRFFEZEOHHG - B TR

ERE1~ORZED LEBY . BHIHHIC LY ZHR2ER/PEET 5,

Q) PREEHOIZNIEHLE

EE A EDTE MOFUKIET AWM & RO KIS (s « BEOBANIEAE « TA BT A > EERFOMH], TR
& -, YRk omEFeal, ) PEASND,

AR RE B IE N RIC L IE S EE & REFE (72U WS (ASME) %) 23587E LEA
XTI Y RS HIT ATREZR B & L TR 256039 %,

(2) s - BlE OFRSAE - AT

(AN

KESA T T A SR ZE 4T (PHMSA)
KEERGERGET (EPA)
K E 78z 245 4E)T (OSHA)




KB DRV X—AFE - kIO TR, 4%, KEEFFT 2L X—HHEE% (FERC) <CiE Y o MH CKE
TR M A @22 4R (NHTSA) . Federal Travel Regulation 25) DOREENKE b Z ENTHEEND,

3. BREDT= O

() HifiEoRR A& 2L ROMHAE LTHIESN TWAHONEERN, MBBEOYRFOBHEIC., YRNAHEHLEHE =%
(ASME %) O] - KL H D, TNHETEETTDH I ENRKRERIND,

Q) HiEEONE (VA7 HH S DB Z & Ic#e D,

N=R - T T u—F ORE

%)

e




£2 HE

2. KBIZBETDHEERRDOEE

1) Y774 F =TT D
IEFR ]

KRFEORE, Bk, ik X ORI 2 BB 2 BRI IR L2V, REFEIL, — RO T RTEA SN D
BEfF OUERRI DXt Ge & 70 5,

WEAF DERI S+ 0 IR 2 I X— L TS 7ed, KREFEFEICEPIND Z E0ARLEGN G H D5, X, TR
% (Gas Act 1986) Tik, KFiX IHT R (gas) | &L T#Hbh, KFEOMK, B L OE@EICEIT 2 [Tk
(downstream) | OIFENX, WARy NT—7D—H & LTHEIESNTEY, 20X 5 RIFEIZ1TE 5 LT 5 1%, 7
ZEF LR TNE R 6w, s, BN EH I 0BT RWEFI Y, FlxIX, KFEOREIZETS T 1
Uit (upstream) | | OIFENI OV T, ERELEFY TR INTWRWZD, KRT A DREICET 5 BEAFOER Lo Tk
WAL D LERH D,

BEAEEEPE OKFEOBLE, By, #ik & OFIHOWT ORI 560 C b il A S A5 2 W)

FAFE B IZ I Tl B, AP, 8k R OFIHOWTHICE W T H [AS O S 42 BEfF OB 2368 H &
. TR ARBEIIRDGENH 5, BAMIZIZULTOO@D &Y ThH 5,

OFt % (Planning Act 2008)

LNG figk, HARTL » Z S, TANALT T A > BB, M EFEBIRRE, —EORBRELMT-T 7oy =7 b
DORRZICIE, EFWEZE A 7778227 b (Nationally Significant Infrastructure Project: NSIP) & L CEHHijAEIZFEE-S<
BRRFF 7] (development consent) MM HE L7225, FIEIXIE YR A « TR/LF— - FEHEIKA (Department of Business,
Energy and Industrial Strategy: BEIS) KETh 25, L72di-> T, EREICHIZ LIk EET 2KkFETmY =27 hThHoT
—EOREREZm-T O, EFRNEEA 77707 b (NSIP) EiHli S, BRI AIRAME LR D,

Fo, HETFREO—EE LT, BEEEOZ T T SELILERH D,

72%. BEIS I&, 2021 429 A2, —EHBEDOKFEZREL L T KNBEA 7T, KFESATTA4 0 OREDRETA L
BEINTWDLENZMDR) KOKEM TR OKERRART R LRFINTHDENEMDRV) ZEFE
FEEA L7770V b (NSIP) &4 5 &3 % National Policy Statement DA /AFK L, Mi%%1E 2021 4£ 11 HRET
BERABFRICHT iz, £Ok, BEIS (3, 2022 4 2 RIS, AEAREHEED b OBANZ W TRR BRI HE %
X 0 HIREIZ7R 97 1A T National Policy Statement DRICEHE A MA D TETHDH I EHAFK LT, YA ENMZ LT
. National Policy Statement D %273 BEIS CTAGR I 4L, FHlOKFE T 0¥ =7 FOFEPFEDOIZOIZHNGND Z &7




I B

HERAEND,

@#FTT - JEATEFEE  (Town and Country Planning Act 1990)

THUZAT S DB EAT O HERDH Y, EFMNEEA 77 7m Y=/ b (NSIP) ThWrY=s M, £l - &

FHENEIC LD < FHEIFF AT (planning permission) WA EEE 72 %, FTEIIHIT YR CTh 525, BEIS KE & HaEFhe = 5

THLIENTE D, BIAIE, SOMW K DR bR K EEICKRFMRAGA T — a v Eo/M 7T a Y =7 B3

FUTHEEZDND,

Flo, —EOBEHAT TG, RELEMMALEL R D LE1RH D,

@E%IE (Electricity Act 1989)

FHENEIZ IS < BAFEFF AIPAR T« BATFHENEIZ D < FHEFF I S BE IR WA . —ERRORE B35 L < I37E Lo FEfT

DEEER, PR XITER A I KFE T BT = 7 MIOWTITERIE 36 §ICHES<FFA] (consent) M E L7 %, PrElk

e EO%A 1L BEIS KE., ¥ LDOGA] iYiﬂ:ﬂ?*’SEﬂ%‘é% (Marine Management Organization: MMO) T®h 5, X DRIZ LD

KRFBIED 2D OBENMIG 2 AL LIZHEBHOLEIZEET 5, BlxiE, 7V — v KF2REST D20 OEMREZ —

i ETe B R EATICOWTIX, JBAREIIT [RE Fﬁ (generating station) | TH D72, —EDFRMEWMT-THE.

BRIE 36 RICESFFABBEL 2D, Mﬁf KEMBAE TN B RL, EXERESERVOT, [[E36 KIS

FFalIARE L bbb, A E 2 I E B IOV TIL, BfETIZZ2WVWE 00, 20 BRI EIZ E Bz

LTWDZeEhb, H&36*@ﬁTﬂzgkﬁéﬂﬁ% BATE LTELAD ZEMMENEEDbNDA, ZORIZHON
. b ESNDMERH D,

j:%ia)%ﬁ%%%?‘T (N %, BRAE R SR AR OOt IR EE Tk, KRR O P XL EEE T O % RIFECKF OIS i

B R R ORI N BT DIE BN DWW T, FRICRRIEOIEEI S KRR, KR OISk 3 27500 U 2 7 24E 9 %)UD’C&)

L6, BEiFA (770 R v=—/X) HH| (Environmental Permitting (England & Wales) Regulations 2010) |

SRS AFF A (environmental permit) 2303 & 725,

OKFEORGE, By, kS OFIH O W3 o BB 6\ Th i & A5 2 181D

B A 2 D5 EDKFED K 5 72y 2 i, I AT 3 2 FEF T, BREYE BRI E O ot 2 HEb: -
T 2 HEEREAE ORBEE, KB FESIEERA (Control of Major Accident Hazards Regulatlons 2015) ITHIESL
TW DM ZIZET 2 HAOEA R S 5, FRESLEMNE L, Fil, Fh. BEFBIOHLT 5 GELFE L, +
Gy IR ERE &R A IEE L7 T TR B 70,

BREE EOFFR R OGHE EOSMF (WFRGEMARS 556) 28T Ladhidn s,

FROX I pr—id, FE U URFEE, AT EE, BE IR - BFEICEN S, KFEORE, Ik, W




ELEOHHONWTHOEMEIZBWCOLEHN D 5, ATEIL. 24 T (Health and Safety Executive: HSE) | EREZ/T
(Environmental Agency) M OBET A HIT Y /FTh 5,

7. s B 8 B oS

FR1LMDEBY TH S,
B

KFZOBGEDH DT DIITFFRANFIAETH D, KEOWIEIL [ LI (upstream) | DIEFENTH D & 2 A, ERIRENE
DD FIET LD KFRIETH 2 03%Mb$, T AETIEIRH S TH72R0,
T2l L, HWAEICHESE KEEZEGORHTA (gas) ZRET 2 HFEFR L, WESOMBE LT O FH¥EE & 7BE (unbundled) &
T b, ZOBEEIE, 1990 FRIC BU TEES /T A - B340 Tunbundling] OFH & FIEETH
V. BERICHFONG LR DES) (XL X —0flE, a%) LHEPFVPTFE SN TWRWIEE) (JEE CITHHT S
ThDHEMEF) ZHECHEET 2720 TS,

A . H7Ek BAJE Be P
IKFRTE G 2 BT /kFEX — I T AfERIZHOWVWTH, ER1.()DLEBY THD,

B

KRFDIFED T O DFFRBANIAETH D, 7272, WA OkKFxETe, ) #—IF/VFHEHEIL. Uniform Network Code,
Retail Energy Code, Smart Energy Code 72 & D PG Afpgfiak OIRA & 7 7 & RZBT 21— V& 85F L7z o
9. National Transmission Network (ﬁ@ﬁ%{i@;’ﬁ{a“‘/%?‘b) WOMFEEIZ I N T 2 RENR D D,
KRFEREICEVEZRD . O2 ML EOKFEOIFEIZILEIE (EHE%E) #LH] (Planning (Hazardous Substances)
Regulations 2015) (25 < #F 7] (consent) . @5 I\/MJ:@7J<$?@ETJE‘ZKH1%§§JFE BR R M OV Al S T A
HIl (Control of Major Accident Hazards Regulations 2015) (Z%5:-5 < KEEFH TS 78t (Major Accident Prevention Policy) ™
FEEHEDHREOND,

B BES BAJE Be P

KFARATTA 0| EMAT —v a  ROBET DEiEA 7 TI250ThH, L L()DEBY THD,

N
=
=

%_
M
PE*

AT IET D7D, HABEICES G2 ES) « 7 ABHEIT (Office of Gas and Electricity Markets:




Ofgem) NOLHAFT HMENH 5,

KFOEFEEF L, A 7714 ARZEHA] (Pipeline Safety Regulations 1996) (X3 &, /A 7T A L OFREF. Ak,
RRIE, | HERF M ORI B 5 22 85T L2 i iU e 720,

WA T T A HFEE (RARTALRAGSINDEA%ZE T, ) X, Uniform Network Code, Retail Energy Code, Smart Energy
Code 7¢ EDHRIZET LT a b2, 7ok, BIRFR TIIKREHFHO NS, T T4 N3N EDBRTH D L 25,
AT T4 TOKBERRTADRABITHED LN TWDEN, T ARE (BH) HAI (Gas Safety (Management)
M@MMmW%>’%6% KIRHALIRET DHE DA T T A NCBT HKFRET 0.1%FE TICHIRE TS
KFED CRDWEDOSGS . HABEIESSHIEAETH D, bob b, KFEIL, ERREDHWTIIERDI S
S Z"L\ @% Z & B fEEY O EESm OIS BT S B 5 E  (Buropean Agreement concerning the International Carriage of
Dangerous Goods by Road: ADR)IZ L ¥ Jifil &4 T 5, ADR X, fald OKkFEEEte, ) O, w2k, For, eV
TOHEMEZEDTND, £, EECHF 7 ICBT 2 BRI EMEC, A F Y AT 10 ROER b 1L % 18 57K HEh
BENEEINTWDH 2L, R EOEHLEEN T D, ADR 1, HETIIERY Ok X O HE s o6
(B892 8] (Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009) & L Tl 41 C
W5, EEE L, ADR OEEOHISS (RERLEATORE) 20 5 BMEzEB THEITTHILHTED, £o, KED
KFE & EHICEET 281X, HEZLE2f/EYE (Health and Safety at Work Act 1974: HSWA) (ZH2 & WA S5 A A
BEFLTCWANEIDEEMRL, MEOBEDOY A7 IZONWTHET a7 K31 % — (Dangerous Goods Safety
Advisor) ZEMTOIMLERDH H, Mz T, KEOEKICLD@EEOHRE., JENIESE (%) BAI (Pressure Equipment
(Safety) Regulations 2016) |ZH23&, X7 LU F— Fa—T7 OREDOKFPER I, HETIHERY OEER
L Ok I A o 12 B9 2 BLHIl (Carriage of Dangerous Goods and Use of Transportable Pressure Equipment
Regulations 2009) DZEAf S/ T LB N H D,

=. FIH

DH 3¢ B

KEWHIGAT — 2 o0 TH, LR LD ERBY TH D,

D

5

KRFEEPAGT DT2OITIT, T AEIZESFFA &2 ES) « TABET (Ofgem) 22OEET 2 MERH Y | i K OMEIEIC
B3 2K & Rk CTH 5,

KFBAT—a vzl BEIOITFR L HRIZ O TIE, SESERBBIOBEHIH 5, FlxIX, KEAT—T 3 VI,
TEBGYE, FHEFRR, BEEEHH e & OEEBICIHE T A MLER D H, 2d, BATHBITIRIERIR Y R L AKERELE O

HEE




Extgl LTRY, mEIIIBE, 14 DIREOKIZEAT = a v Bbd0HThHD, Fio, REBE 7 F Hik

(Alternative Fuels Infrastructure Regulations 2017) 23, KFEAT— a > O—FIHZ B & U= SRR & RN O K
Wh I N—LTND, KEAT—Va vy O@EEH L, TOA 7 TEEEZFTAL TSN, F=FHITbo THEE LT
WEHMNIb 5T, ZOBTICEREZA D,

(2) wam O BLHIFRE

BEIS (%, 2021 48 Az, /KFE#EME (hydrogen strategy for the United Kingdom) % /A% L7z,

IKFHERRGICIB N TIE, KER TRV F—BROF THRIER EOSETH D L faf S, FEERDEEEAFICH LT,
G, BEl~OTZANE A ey T 4 7T, B EREMICET AR, VT A F = NS TS 5
Pk, £ L C, HEICBT 2 KFBOMGNIREEZ L2 57200 X 0 EIEOERB /08K 2 KD T d LIRS hTn
Do

KFEHEME D —H & LT, BEIS X, KERFORBOL-DICEETHHEILS BEZONTWHHIEL LT, UTFICELT
ERASETFR A F M LTz, 2021 4 10 AICSZFRPET L b oo, RIIRAR TH D, KFEEKIL, EEIZHBITD
KFEHRFN OBV GDRELZHMET H-ODOERETEH D LOD, BRAAETHOBRDRAELTH L0, BIFEOE
BENZ E D X 5 REEDPMZ B D RB - RERFNZ OV I 522 L1378 > TWRW,

@O MEFE) KE (“low carbon” hydrogen) DFEMA EFRT HHEHIENER OKFRRLEITME 5 RENE T A M EO R E S
B2, 72 5 KEORERR 2 TN 2 72 O OIREZN R T APEH O BIfEZE5E)

22020 FERDOAXRFKFEE DO KRBUERBIR OO D3RR (PEESITRME SN 2B ORE, ST &5 L i5H)
%)

@KFEEORHBE L IET H R AET /L (it & EOIIRICEHT 2 HIERFOREEZE T, )

IKEBERIR L, KERFERBSELEODAT P2 — L& TFOLEBYRLTWS,

D2021-2024 4

BEAFOERBNC IS Ry N T — 7 95,

KFEXFI T BT 5 regulatory signal ZH &35, PRZOMEESEICE T 5 K 0 AF R EEEZ Y HE T 5,

BN F LTI R&E EEAHIE EOREEEC LT 5,

FHIE - FFRE R 2 T D,

22025-2027 4

(OKFE & RIRTAD) IBEDAREMEZE D, F > U — 72T 2 UIIRY 2 BT 2 5l 5.

WA 7 B O TE ) % BRAA T 5.

OKkFE D) M, Misk OR%iE, RIMHFICBT 2 S 5 Dl EOREEIC LT D,




T AR DFE KA E 2 FEF T D

(32028-2030 4

Ry MU =T PR & 2 D RN 72k & B O%E & G T 5,

722 B oOiER % BRAh 3 5,

VB HR, EEE T 5,

@2030 AL LARE

EBR AR 7oA 7T A SUIMMINC X DB & ATREIC T D kA 2 B+ 5.,

11855 DRI RN U 72 s 2 B 3 5,

BEAF DERLHNAE EA N 2 5305 O AL T2 22 BB 236 E D O A TH 5 H OO, BUED B D
ML D & W07 7o —FOMAEENERASND L EZ BN,

3. REEEICET 2 ARk

(1) KRFEFEZEOHS - B TR

KFEOYTTAF 2= DT A DT EIZ, HE < OBIFEBENKFFXLBMH - BELTRY, el ibeyx
A e RV F— » EERIRFERE, BV - mx)LF— - FEERIRA (BEIS) . Al - 7 ZHHIBERS (Oil and Gas
Authority) | Z&f4ET (HSE) . BR5:i/T (Environmental Agency) . MIEE BLHERE (MMO) | #& 71 « 7 AHHT
(Ofgem) M UM YJRAAMFET D,

BUMHSBAICIN 2 . FBEE, A, S, WES, KFEFZZICEET 218217 5 REMME MR Et, ) b2BIFE
T 5, ZHIHORMBMMBRIL, FEETHEEFRER##S (United Kingdom Accreditation Service: UKAS) 12 L - TalAfli « 58E
INTWD, FF#EST, REBUF (BARMIZIE, BEIS) &ORFEICLVFRLINIFEFORMMEFET, EHLOMF H
Bk, FEE, AL, EHE, WEHEHES, BECHEFRREZATIAX ZART DA R A AN—THKR I
D, [AFHEaT, ENRHE D ZFl2nboo, TEE) HiEx A L, RET 5 REME EERGEIEAEZ R 2 LT
5L AT DDIIET LT D,

Q) PREEHOIZNIEHLE

KFEFLEDRIHBNT . AN H X FLEORLH & A Th 5.
BRI T ME B O IRE Cldd 523, FEABHI L LT, BB mElE (HSWA) 12X 2R 5,

ZERMAT (HSE) 13, FBZeftik (HSWA) KUBEET ZHANCESE 2 To @ (B EEROFE Bz bl
V) ICSEHADHERDRH Y . LT ARFRICHOW T, BEIS O—#Th HEEE « BIFICET 47 a 7 AMEHNRY R
(Offshore Petroleum Regulator for Environment & Decommissioning: OPRED) i EAER 2 H T 5,

PELT AR L T AL T T A ATONTIENOHE N5 5, BARRICIT. RIEOES & UIFTAE L. 2T
(HSE) B#F4S 5 MHNO EAFH ) %7 A EMT 5N R OFEEAT S L AGNT 5 —77 1 r—2 (safety




case) & 3 FTLIMER LR ITILR B2\, B—T7 7 4 r— X%, BERBINZFETIZE > TRR S22 TNIER 5
T, HAMEILTE—T7 7 4 =R o THREINRITNIT R RV, =77 4 — A%, Mgk OEF 2B LT
Mz 7230 (living document) | T2l 4Ud7e 5720,

(3) HEER - FH DORGE - A= KRB AFRIEL . KOV UL, KEFREERAET 5 B8 BRI, & - TABET (Ofgem) . 2247 (HSE)
(U KOS - FEIFICET A4 72 a 7 AMEEIYS)E (OPRED) Thb
4, REO DO EUE

(1) HAEEHEDTE A

KFBFHEAZBZOH AFEIIHET HREOIOOHANFERE T, EARMICEEB., BEMICITZ 24T (HSE) 2BME
B, BITR ONWEATT 5 MANCESWTIRESN D, & TOH ATESINEIL, RIKRORELE L U CYasiEnEL M5F L2
TR B2,

HERIZIZARE TH DI OD, KEFEENHOLNRE LIEREEEIESS ZERTFRINTND LD 7 —RA3HE
LW,

@ BFEEONE (V) 22
N - TS u—F ORE

%)

e SRR N
WEIND,

OF A2 (&) HHAI (Gas Safety (Management) Regulations 1996)

HA (ABHFERTETDHADEGEDR) OEEEZRET 50T, TAEEZTIIE—TT 0 r—A%/ER L,
HSE IZ T2 Z ENJ/E ST LN TN D,

@A 7T 4 R ZHIA] (Pipeline Safety Regulations 1996)

WA TTA L OFGFE, BEE, RE, EHE, RTROELCBT 2 2Lk T2 2 2B ET 5,

@#EFLHIHI (Building Regulations 2010)

N K O JED DN 2 DR & 2R a iR 272010, EMOERR THFICE M S, @FoRHRSCEERICEAT 5
FAREEZ ED TN D,

AR (EER) HIHI (Gas Safety (Management) Regulations 1996) K& UNVSA 7T A ARZHIAI (Pipeline Safety Regulations
1996) \ZHADEER SN D HRLICHET 2 HEIE, HSE IZX-TY A/ R—=2AT7 7 r—F AW TEBINICHHI S, &
BEAIC 3205 B Al REZ2[R Y . HSE MBRAIT LI H A KT A4 - T, U A7 ZRJATHEIBESIHNRT 5 2 L 23 8iff S
Do

ERRICIA T, BERFEML, B, EZEFMKEH S (British Standards Institution) <°A A {5 112 (the Institution of Gas
Engineers) 23F173 24TV BLECHAT A MED DR 215 5,

KRFZEAT 2 W AER e RIS Z MFAE L 72N Te D . —RAV72 0 2T 2B O RHNC L - T




B3 FaAVERKNE

1.

AFIC BT B IR O LA

1N YT IATF =Tt T D
IEFR ]

KFEORGE, Haik, APERL ORI 2\ O E, BT, BRARZEMICE L TR Y| Mkx REEREGEDOH) & 2
EITHTH LD, Lol BRR TR, KRS 22BN FEEE T, EOESL Ay FU—7ICEA S5
ATREMED S B D LWV D IRPLICH D,

—fRENC . KEMEEE Z ST powerto-x 77 2 NI, A V#EIA I v a UBHNE (Federal Immission Control Act:

BlmSchG) (ZEEDFFA 2% 5 MENH D,

FHEXOBRIUC LY | BHOFTFBTL, LDELERD THAE S L TRRT5 &R TELATvarbdd,

EDIKREMERELBZLEXRT T 2 NI, 5000 ¥ 1277 AL EOKELZRYES e, [faka o7 v MHAI
(Hazardous Incident Ordinance) | (2K 22 RENMEL BSF L R2IT UL 5720,

IKFE DT AR L. BT 2 KB DO EIZ K > TE, A > v g URBNEICES KRR (ERZIINZ 5 B
FheE I L SN FHiE) 28T 2D, IEN 30 PP EE R 28HIE, EXRFRFRELES D,

2021 7 Hox=x ¥ —FE¥lE (EnWG) OBUEIZ Lo T, FEEHIO T, MokFER Y 8T — 27 2B 2 HH 28 A
L7z, DDk FER Y T —27 OBlL, —Me T A%y T —27 OBHl & 3RIEIC, FEER TN EZBINLE
BRI THEASND, BB, WETRLX—FEEE (EnWG) 1X, BERERKER—ATOEN T AR OKFZOHLED
HEEDORGRE L TR, EEEA 7 T LN TOKFEDITHSEM (¥ 7 n— ) —IZ X DKFEOEER L) 1TIL,
FEOBA X2\, 72720, Ry bV —7 FEF TRV 3L X — (G 3T 2 [ E O KB ATRGE I, 256
BRBINCEHE STV DEHAICIRY | FEOEAX G L2 | F=87 72 ZAHHNIRT 5,

KFEHRy MU — 7 FEFITIT, BN AOUKGHEOFEE L FEROH /3 HEFH (unbundling obligations) A3ift H i
Do ZAUTED . KRFEXY MU—ZFEFIL, KFELEE, BTG L TERS T, o ERENORIME A
THZELEIEESND, ERROLBY ., fiFKkER Y b =2 BT ARIET R X —EEE (EnWG) OBIHIL, FE
ENEOHAZBIRLIZGEICRo CEHAIN D DO TH D, 2F 0, [AEOHSNIL, KEOEMLKOFIHICET H
FlFL 2 2 FHEZ TR L CTHRENI LW —FH T, KFEXY NV =T DA 772 FEIELILEZHEBEL TS,
B, KFEA 7T ORGECET DNIEE OB 2 J1E, 1998 FIITONIZEN A AOBHEAOE &1L, —#EE LTy
B, Tbb, BHHAEM IR KBEA L T TIZHONTE, FFRICBITA2EMEN R Yy N — RO DO
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United States

The Japanese Government is considering the introduction of a well-suited and comprehensive regulatory
framework for the hydrogen business, and, in that respect, they would like to know the current and future
(discussed) regulatory framework for the hydrogen business in your jurisdiction.

1. Regulatory Framework
Please provide an outline of the regulatory framework on the hydrogen business in your country.

(1) What laws and regulations do/will apply to hydrogen business activities in the hydrogen supply
chain of production, storage, transportation, and use. Specifically, please explain the regulatory
framework for hydrogen terminals, pipelines, transportation of hydrogen by vehicle, generation of
hydrogen by water electrolysis, hydrogen stations, and hydrogen use.

Currently there is no comprehensive regulatory framework for hydrogen in the United States. Hydrogen is
regulated under a myriad of existing laws and regulations' at both the federal and state level, that apply at
specific elements of the hydrogen supply chain, and is regulated in a manner similar to other industrial
gases or hazardous materials, often subject to regulations applicable to gases or hazardous materials
broadly.> The federal agencies with the most extensive regulation of hydrogen activities are the Pipeline
and Hazardous Materials Safety Administration (PHMSA), the Environmental Protection Agency (EPA),
and the Occupational Safety and Health Administration (OSHA). In addition, several other agencies play
a role in regulating specific elements of the hydrogen supply chain.

Notably, while the Federal Energy Regulatory Commission (FERC) has no direct authority to regulate
hydrogen pipelines, FERC has asserted jurisdiction over the transport of natural gas/hydrogen blends in
natural gas pipelines, which could lead to FERC playing a significant role in the near-term hydrogen
economy. Further, FERC’s decision to classify certain hydrogen fuel-cell generators as “Qualifying
Facilities” under the Public Utility Regulatory Policies Act may help provide additional incentive to
developers of such facilities.

! Throughout this memorandum, we refer to laws and regulations, typically regulations. In the U.S., Congress passes
laws authorizing federal agencies to take certain regulatory actions, and then those agencies promulgate
regulations within the authority of those laws. Typically, laws provide broad authority and regulations address
more granular specifics of the area to be regulated. Under this framework, agencies have significant discretion in
how they interpret the scope of their authority, promulgate regulations, and implement their responsibilities.
Most of the rules applicable to hydrogen activities discussed in this memorandum are agency regulations, rather
than laws passed by Congress, as the level of oversight applicable to most stages of the hydrogen economy is more
appropriately handled at the agency level rather than via Congressionally-passed law.

2 As identified below in the sections addressing specific sections of the hydrogen supply chain, in some sectors the
applicable regulations are inadequate or inappropriately tailored to address hydrogen. And so it is not a question
yet whether the regulations are suited or not suited to the nature of hydrogen, such as its lightness or diffusibility,
because specifically tailored regulations do not exist. Federal and local agencies as well as non-governmental
standards-setting organizations are working to develop regulations and standards to apply to hydrogen activities.
Generally, the situation is not that the existing regulations are not suited to the nature of hydrogen and present
an unnecessary obstacle, but rather that regulations directly applicable to hydrogen—and thus necessary to allow
certain activities—may not yet exist or be sufficiently detailed. For example, as discussed below, there are not
regulations or standards governing hydrogen import/export terminals, even though such regulations would be
necessary for the licensing, construction, and operation of such a facility.
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Overall, laws and regulations governing the permitting, construction, and operation of hydrogen facilities
are generally similar to those governing equivalent industrial projects.

A high-level summary of those laws and regulations and their applicability to the specific matters identified
in your question is set out below, by reference to each part of the hydrogen supply chain.

Production

Development and construction of hydrogen facilities is subject to the same permitting laws and regulations
as applicable to other equivalent industrial projects. Such facilities may require federal environmental
reviews and will often be subject to specific laws of the state in which the facility is located.

As with other industrial projects, development of many hydrogen production facilities may require
evaluation under the National Environmental Policy Act (NEPA) and similar state statutes.” NEPA requires
agencies to evaluate the environmental impact of a proposed major federal action (such as issuing a permit
for construction of a large industrial facility), and then, depending on the determined impact, conduct
additional environmental reviews. These environmental reviews can be time consuming, can result in the
agency requiring a facility to take additional mitigating measures to reduce the environmental impact of the
facility, and can be a major source of litigation for proposed facilities. As a procedural statute, NEPA is
generally neutral as to the type of project being evaluated, and there are no NEPA regulations directly
applicable to hydrogen activities.

EPA regulates emissions from hydrogen production facilities, under EPA’s Greenhouse Gas (GHG)
Reporting and Effluent Standards as an offshoot of EPA’s regulations on fossil fuel production.* EPA’s
GHG reporting regulations in 40 CFR Part 98 require reporting of GHG data from large GHG emission
sources, fuel and industrial gas suppliers, and CO2 injection sites in the U.S.> 40 CFR Part 98 Subpart P —
Hydrogen Production imposes monitoring, quality assurance, quality control, and reporting requirements
on facilities which produce hydrogen from fossil feedstocks, (e.g. grey hydrogen produced via methane
steam reformation)® if those facilities emit more than 25,000 tons of CO2. Other EPA regulations, such as
those applicable to effluent discharge or chemical risk management,” may tangentially apply to hydrogen
production facilities. For example, the EPA’s regulations in 40 CFR Part 68 — Chemical Accident
Prevention Provisions — require facilities to maintain a risk management program and impose certain
requirements on facilities storing over 10,000 pounds of hydrogen.®

Much the same may be said of hydrogen-specific EPA regulations promulgated under the Clean Water Act.
Although hydrogen does not appear to fall under the Clean Water Act definition of a “pollutant,” it is the
subject of an effluent limitation guideline (ELG) that requires the implementation of technology to reduce
discharges of hydrogen in wastewater.” However, this ELG applies narrowly to hydrogen produced from

342 US.C. §4321 et seq.
440 CFR Part 98.
540 C.F.R. §98.161.

640 CFR § 98.160 by its terms applies to “process units that produce hydrogen by reforming, gasification, oxidation,
reaction, or other transformations of feedstocks” so it is not clear whether EPA could apply these same regulations
to a facility producing hydrogen via hydrolysis (although presumably such a facility would not exceed the 25,000
tons of CO2 threshold).

740 C.F.R. Ch. I, Subchapter N.
840 C.F.R. §68.130.
940 CFR § 122.2; 40 CFR § 415.410, et seq.
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refinery byproduct material.

The above-described regulations were promulgated before the recent growth in clean hydrogen, and do not
specifically address those methods of hydrogen production. By its terms, 40 CFR § 98.160 applies to
“process units that produce hydrogen by reforming, gasification, oxidation, reaction, or other transformations of
feedstocks” and 40 CFR Part 68 applies to hydrogen within the scope of a “petroleum refining process unit.”
It seems unlikely that EPA would choose to apply its GHG reporting regulations to clean hydrogen, but
more possible EPA would seek to impose its Chemical Accident Prevention Provisions on electrolysis
facilities with large inventories of hydrogen. Although neither set of regulations plainly appears to apply
to electrolysis facilities, under U.S. law, agencies are afforded broad discretion in determinations of their
authority and interpretation of their governing statutes. EPA could seek to extend these regulations to
electrolysis facilities, but it is unclear whether such an extension would be upheld by U.S. courts.

Hydrogen (CASRN 1333-74-0) is listed on the Chemical Inventory that EPA maintains under Section 8 of
the Toxic Substances Control Act. Thus, the owner or operator of a hydrogen production facility would
have to submit Chemical Data Reports to EPA every four years specifying the quantities of hydrogen that
they manufactured, processed, or imported, together with information on the disposition of the hydrogen
and the number of employees exposed.

Hydrogen waste could be subject to regulation under the Resource Conservation and Recovery Act, 42
U.S.C. § 6901, et seq. This statute provides cradle-to-grave regulation of hazardous wastes, i.e., spent,
discarded, or abandoned substances that present risks to human health or the environment. Hazardous
wastes fall into two broad categories: (1) those that derive from specifically enumerated, or listed, sources
and (2) those that exhibit hazardous characteristics. Although EPA has not designated hydrogen as a listed
hazardous waste, hydrogen could be deemed a characteristic hazardous waste due to its ignitability and
corrosivity. ' Depending on the total amount of hazardous waste generated (not just hydrogen), the duration
of its storage, and other factors, a hydrogen production facility could be classified as conditionally
exempt/very small, small, or large quantity generator of hazardous waste or even a hazardous waste
treatment, storage, and disposal facility. Such classification would subject the facility to various
requirements, including, without limitation and depending on the circumstances, licensing, contingency
planning, employee training, and corrective action (i.e., remediation), for releases of hydrogen hazardous
waste to the environment.

As a Clean Air Act § 112(r) chemical, hydrogen is also a “hazardous substance” under the Comprehensive
Environmental Response, Compensation, and Liability Act, 42 U.S.C. § 9601, et seq. (CERCLA or
Superfund).!! Thus, any hydrogen “release” during production activities would make the owner/operator
of the facility a responsible party under CERCLA, meaning that the owner/operator would be jointly and
severally liable for full remediation costs and subject to Superfund cost recovery. The risks of Superfund
liability are more theoretical than real, however, given hydrogen’s physical and chemical properties.

OSHA also plays a role in regulating hydrogen production facilities through its Occupational Health and
Safety Standards. These standards cover the Occupational Health and Safety Standards for Hazardous
Materials — including compressed gases and hydrogen.'? These standards include general regulations for
safety, as well as proscribing specific regulations governing hydrogen systems, including the location,

1040 CFR Part 261, Subpart C.
11 RCRA “hazardous wastes” also are CERCLA “hazardous substances” under 42 U.S.C. § 9601(14).
1229 C.FR. Part 1910.
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physical characteristics of piping and containers, safety devising, assembling, testing, and labelling. 3
Further, OSHA has extensive regulations governing the safety of systems involving compressed gases and
flammable liquids, which are expected to apply equally to hydrogen production facilities. '

In addition to federal regulations, there are several codes and standards related to hydrogen production
which may be approved, adopted, and enforced as regulations by local state or municipal governments. For
example, these include codes and standards published by organizations such as the National Fire Protection
Association (NFPA),!S the Compressed Gas Association (CGA),'¢ and by the American Society of
Mechanical Engineers (ASME).!”

Storage

The above-described regulatory framework typically applies to the construction and operation of hydrogen
storage facilities. OSHA plays the largest role in regulation of hydrogen storage facilities, and its safety
requirements govern the structural components and operations of the storage facility.'® OHSA’s regulations
provide the safety requirements of the structural components and operations of gaseous and liquid hydrogen
in terms of storage as well as delivery.!” OHSA’s regulations also incorporate published codes, such as
ASME Boiler and Pressure Vessel Code, Section VIII - Unfired Pressure Vessels — 1968.2° Similarly, codes
and standards adopted by local and municipal governments may apply, such as NFPA 2, which addresses

1329 C.F.R. §1910.103.

14 As discussed earlier, these regulations are promulgated by OHSA pursuant to its governing laws, rather than directly
passed by Congress.

15E.g., NFPA 2, NFPA 70. NFPA is a global nonprofit organization, devoted to reducing fire risks. NFPA publishes more
than 300 consensus codes and standards and is primarily a codes and standards organization. Although NFPA is
not a governmental organization, the code and standards published by NFPA are often adopted by governments
and encoded in law as enforceable regulations. NFPA’s standards at NFPA 2 provide fundamental safeguards for
the generation, installation, storage, piping, use, and handling of hydrogen in compressed gas or cryogenic liquid
form. NFPA 70, the National Electrical Code, sets forth the standards for electrical design, installation, and
inspection and has been adopted by all 50 U.S. states. NFPA 70 contains general standards applicable to hydrogen
facilities and installations, such as rules on electrical systems in areas with potential for explosive gases, as well as
specific standards for hydrogen fuel cell systems (e.g. NFPA 70 Article 692 — “Fuel Cell Systems”).

16 E.g., CGA H-5 and CGA S-1.1-1.3. CGA is a nonprofit standards organization dedicated to promoting safe and
responsible manufacture, transportation, storage, transfilling, and disposal of industrial, medical, and food gases
and their containers (including hydrogen). CGA H-5 standard provides guidelines for safe design, installation, and
use of bulk hydrogen supply systems. CGA S-1.1-1.3 standard provides safety standards for compressed gas
containers; for example, S-1.1 sets standards for the selection of the correct pressure relief device for compressed
gas cylinders that is required to meet the requirements of the U.S. DOT in 49 CFR for over 150 gases, including
hydrogen; S-1.3 provides standards for determining the correct sizing of pressure relief devices for certain types
of compressed gas storage containers.

17 E.g., ASME B31. ASME is a professional organization that enables collaboration, knowledge sharing and skill
development across engineering disciplines, and publishes codes and standards for engineering safety and design.
Like NFPA and CGA, ASME is not a governmental organization, but numerous U.S. regulations reference and require
compliance with ASME codes. ASME B31.12 sets standards for hydrogen piping and pipelines.

18 29 CFR Part 1910 Subpart H — Hazardous Materials.

1929 CFR § 1910.103 (note that these regulations do not apply to all hydrogen storage systems. For example, liquified
portable hydrogen containers of less than 150 liters are exempted from the regulation).

20 29 CFR § 1910.103(b)(1)(i)(a).
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several structural and safety requirements of the hydrogen storage facility.

Hydrogen used in industrial processes is currently often stored in underground salt caverns, and it is
expected that much of the green hydrogen produced in the U.S. will be similarly stored. The underground
storage of hydrocarbons and gases is typically subject to regulation by states under the Safe Drinking Water
Act (SDWA)?! and state oil and gas conservation statutes. It is possible but not clear whether the SDWA
would apply to underground hydrogen storage facilities. State agencies are typically responsible for
permitting and oversight of underground injection wells, including natural gas and hydrocarbon storage
wells,?? and are thus likely to provide oversight for the siting, design, construction, and operation of wells
to be used for hydrogen storage.

In 2016, PHMSA issued new safety regulations governing underground natural gas storage facilities, in
response to a leak from a California underground natural gas storage facility.”> PHMSA’s regulations
incorporate certain American Petroleum Institute standards governing the construction, operation and
management of risks associated with underground natural gas storage facilities and impose reporting
requirements.>* While not directly applicable to hydrogen storage facilities, PHMSA is actively working on
developing regulations to govern the hydrogen economy and will likely promulgate a similar regulatory scheme
for such facilities.

For hydrogen intended to be used for aircraft or spacecraft launches, storage is governed by Federal Aviation
Administration’s regulations at 4 CFR Part 420, which dictates the separation distance requirements
between the storage of liquid hydrogen and any incompatible energetic liquids.

Also note the discussion below, FERC’s assertion of jurisdiction over blended natural gas/hydrogen would
also apply to any FERC-jurisdictional natural gas storage facilities which seek to store blended natural
gas/hydrogen.

Transportation

Regulation of hydrogen transportation depends on whether it is being transported by a carrier of some sort
(e.g., transportation using roads, railroads, or waterways) or whether it is being transported via pipeline, as
well as whether the transportation uses interstate or intrastate corridors or pipelines.

e  Pipelines
Approximately 1600 miles of hydrogen pipelines are currently in operation in the U.S.

o Safety

The main safety regulator of hydrogen pipelines in the U.S. is PHMSA, which oversees
approximately 700 miles of the U.S. hydrogen pipelines. PHMSA has safety oversight on design,
construction, and operations of pipelines that transport “flammable gases” under 49 CFR 192 and

2142 U.S.C. §§ 300f-300j-27.

22 See, e.g., Miss. Code §§ 53-3-151 et seq. (Development, Production and Distribution of Gas and QOil, Underground
Storage of Natural Gas or Compressed Air).

2 Pipeline Safety: Safety of Underground Natural Gas Storage Facilities-Interim Final Rule, 81 Fed. Reg. 91,860 (Dec.
19, 2016).

2449 C.F.R. § 192.7 (incorporating APl Recommended Practice 1170, “Design and Operation of Solution-mined Salt
Caverns Used for Natural Gas Storage,” and APl Recommended Practice 1171, “Functional Integrity of Natural Gas
Storage in Depleted Hydrocarbon Reservoirs and Aquifer Reservoirs”).
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hazardous liquids under 49 CFR 195. PHMSA’s regulations address issues such as the required
strength of pipe for certain applications and the design of components that will be attached to the
pipeline. PHMSA reviews construction procedures and then observes in-field construction
activities to ensure pipelines are constructed in accordance with PHMSA safety requirements.
Once the construction of a pipeline system is completed, PHMSA’s Office of Pipeline Safety
(OPS) regulates and enforces the pipeline’s operational activities and ensures safety requirements
are met. This oversight includes inspections and day-to-day activities.

Intrastate pipelines, which are generally not subject to PHMSA’s jurisdiction, are regulated
through either the relevant state agencies in the state in which the pipeline is located, or by
PHMSA’s OPS via an agreement between PHMSA and the state.

While PHMSA’s regulations are primarily focused on natural gas, PHMSA has been working
rapidly to develop more regulations specific to hydrogen with a focus on what regulations are
needed to facilitate the hydrogen economy. PHMSA held a three-day public forum in early
December 2021, focusing on the technical and regulatory challenges facing large-scale hydrogen
storage and transportation, and is working to further explore this issue and develop regulations.

o  Market Regulation

Currently there is no clear federal market regulator for hydrogen, as there is with natural gas and
petroleum, and hydrogen pipelines are only clearly subject to the safety and environmental
regulations that are generally applicable to interstate commodities pipelines.?

Unlike natural gas and petroleum products,®® the status of hydrogen pipelines as common carrier
pipelines is unclear and not well established by U.S. courts or agencies. Hydrogen pipelines in
the U.S. are currently generally owned by the companies which own the hydrogen being
transported, with most pipelines owned by a few large industrial gas companies and some refinery
operators also owning and operating shorter hydrogen pipelines between their facilities.

An argument exists for the classification of hydrogen pipelines under the Interstate Commerce
Commission Termination Act of 1995 (ICCTA).?” The ICCTA grants the Surface Transportation
Board (STB) jurisdiction over interstate pipelines “transporting a commodity other than water,
gas, or oil” — a broad authority that would seem to cover hydrogen — and requires that STB-
jurisdictional pipelines provide non-discriminatory transportation or service upon reasonable
request.”® However, unlike FERC, the STB lacks investigative power or the authority to require
pipeline owners to file tariffs and justify rates.? Rather, the STB serves mainly as a forum for
resolving rate disputes. Moreover, to date the STB has not adjudicated a dispute involving a
hydrogen pipeline, nor issued any public statements regarding its intent to regulate hydrogen
pipelines, so the extent of its authority remains uncertain.*

25 These laws include NEPA, land-permitting regulations, OSHA rules applicable to worker safety during installation
of industrial pipelines, and Clean Water Act permitting requirements, which are generally applicable to the
installation of industrial pipelines.

26 See, e.g., The Natural Gas Act, 15 U.S.C. ch. 15B § 717 et seq.

27|CC Termination Act of 1995, Pub. L. 104-88, 109 Stat. 803; 1995-12-29.
2249 U.S.C. § § 15301, 15701.

2949 U.S.C. § 15901

30 Although there is an argument that the STB would currently have economic oversight of interstate hydrogen
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The absence of FERC jurisdiction and established common carrier status is of twofold
significance. First, it means that any business seeking to use another entity’s pipeline must
negotiate a unique contract with the pipeline owner, without the firm expectation that the rates
and terms would be “just and reasonable” and substantively the same as those offered to all
businesses, though this may change pending a firm assertion of jurisdiction by the STB.*' Second,
it means that ancillary laws, such as are in place for interstate natural gas pipelines under Section
7 of the Natural Gas Act, do not exist to enable hydrogen pipeline owners to avail themselves of
the federal government’s eminent domain authority to appropriate land to facilitate pipeline
installation or extension.?? This means that the potentially contentious issue of siting a hydrogen
pipeline could be significantly more difficult and protracted than for, say, natural gas pipelines,
as property acquisitions or access rights would have to be privately negotiated, unless the state
or local governments invoke their own rights of eminent domain on behalf of the pipeline
companies.

There is ongoing discussion in the U.S. of blending hydrogen into natural gas and then
transporting blended natural gas/hydrogen over common-carrier natural gas pipelines, although
we are unaware of any common carrier pipelines which actually currently offer to transport such
blended hydrogen/natural gas. As discussed further below under “Use”, FERC has asserted that
it has jurisdiction under the Natural Gas Act over any pipeline operator which wanted to offer
such service and would consider on a case by case basis requests by pipelines to offer such
services.

o  Construction Issue

One issue facing hydrogen pipeline construction is the lack of clear federal authority to allow
pipeline developers the ability to seize property in order to construct a pipeline. Under the Natural
Gas Act, once FERC issues a certificate of public convenience and confirms the necessity of a
particular pipeline, the pipeline developer can use the federal government’s power of eminent
domain to seize land to install the pipeline.*® This authority even allows a pipeline developer to
seize land from a state,** and greatly facilitates siting and construction of pipelines. There is no
parallel authority for hydrogen pipelines, meaning that siting and constructing a large interstate
hydrogen pipeline could be significantly more difficult and require the cooperation of the involved
states, amongst others.

o  Offshore Pipelines

From our research, there are no comprehensive regulations governing offshore hydrogen pipelines.
Regulation of hydrogen transported via offshore pipeline infrastructure would depend on whether
the pipeline is interstate or intrastate and whether it is within the limits of the outer continental
shelf (OCS). The Outer Continental Shelf Lands Act (OCSLA)> defines the OCS as all

pipelines, as discussed in Appendix 1 there is a policy argument for FERC to assume this role (although this would
require legislative action).

31 See Section 4 of the Natural Gas Act,” 15 U.S.C. § 717f(c).

3215 U.S.C. § 717f(h). The STB does not have powers similar to FERC to grant eminent domain powers to a pipeline
developer.

315 U.S.C. § 717f(h).
34 pennEast Pipeline Co. v. New Jersey, 594 U.S. __ (2021).
3543 U.S.C. 1331 et seq.
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submerged lands lying seaward of state coastal waters (3 miles offshore) which are under U.S.
jurisdiction. PHMSA regulations at 49 CFR Part 192 provide the safety regulations governing
transportation of natural gas and other gases via pipelines within the limits of the OCS, similar to
PHMSA’s regulatory framework for onshore pipelines. The U.S. Department of the Interior
Bureau of Safety and Environmental Enforcement (BSEE) regulates pipelines on the OCS, and
the BSEE Office of Offshore Regulatory Programs (OORP) partner with the U.S. Department of
Homeland Security (DHS) and the United States Coast Guard (USCG) as well as other federal
and state agencies to manage compliance programs governing oil, gas, and mineral operations on
the OCS. However, these regulations are focused on oil and gas operations, and do not appear to
provide for specific regulation of offshore hydrogen pipelines.

Currently, it does not appear that there are any offshore interstate hydrogen pipelines in operation
in the U.S. If constructed such pipelines would likely be subject to regulation by BSEE and
USCG under the authority provided by the OCSLA, similar to the oversight these agencies
currently exercise toward offshore oil and gas pipelines.3®

Generally, a challenge facing the hydrogen economy is the lack of an international offshore
pipeline code covering hydrogen transport or mix of hydrogen. ASME B31.12 (Hydrogen Piping
& Pipelines) may provide some instruction here, but the current version of the code lacks offshore-
specific design issues. DNV, an international certification board and ship classification
organization, recently announced the first phase of a joint industry project with the objective of
developing guidance and standards for offshore hydrogen pipelines.3’

e  Carrier Transportation

Transportation of hydrogen via highway, railroad, or waterway is generally governed in the same way
as transport of other hazardous materials. PHMSA has regulations defining hazardous materials and
specifying general requirements applicable to shipping and packaging of hazardous materials for
carriage transport. These regulations include requirements applicable to the transport of all materials
designated as hazardous materials by PHMSA. For example, the regulations prescribe the
requirements for shipping papers, package marking, labeling, and transport vehicle placarding
applicable to the shipment and transportation. Some PHMSA regulations also provide specific
requirements to the transport of hydrogen. For example, PHMSA’s highway regulations apply to
portable tanks and fill rate of liquid hydrogen tankers and include specific requirements for the use of
insulated MC-338 cargo tanks for cryogenic hydrogen transportation and bulk cylinders for
compressed, non-cryogenic hydrogen. Similarly, PHMSA has authorized the manufacture and use of
a double-walled, insulated tank car for rail shipment cryogenic hydrogen.*®

Similar regulations apply to transportation of hydrogen by waterway, although PHMSA’s oversight is
dependent on whether the route is on federal or state waters and what agreement state and local
regulators have with federal oversight, and in some cases U.S. Coast Guard regulations apply to
transfer of hazardous material (potentially including hydrogen in some cases).*’

36 See BSEE Office of Offshore Regulatory Programs (OORP) regulations at 43 U.S.C. Part 29. Under the OCSLA, the
Secretary of the Interior is responsible for the administration of mineral exploration and development of the OCS.

37 See, e.g., https://www.dnv.com/oilgas/joint-industry-projects/gas-value-chain/transportation-of-hydrogen-gas-in-
offshore-pipelines-jip.html.

38 49 CFR Part 179 and 180.
3933 CFR Part 154.
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Use

Regulation of use of hydrogen varies depending on the particular use.

Electricity Production

In the U.S., state and local authorities play a large role in regulating electricity production. States have
general authority to determine the resource mix for electricity generation within the state and may take
a more or less active approach to determining the fuels used for electric generation within that state.
State regulatory frameworks that can impact hydrogen’s use for electricity production include the
following:

O

whether the state has taken an active role in determining the resource mix for energy production.
In particular, a number of states have passed laws that provide zero emission credits to clean
energy sources, in order to encourage development of these facilities. In these states, whether or
not hydrogen is classified as a clean energy source, including whether and how the state may
evaluate the source of the hydrogen used in electricity production, may affect the economics of
locating a hydrogen electric generation facility in a particular state. Similarly, at least twelve
states now impose some version of carbon pricing, with numerous additional states considering
them, and so how those states classify hydrogen with respect to carbon pricing will impact
hydrogen’s use for electric generation in the future;

whether the state’s electricity markets are decentralized or vertically integrated. In states with
decentralized electric markets, the electric generation, transmission, and distribution systems are
owned and operated by different entities, whereas in other states vertically integrated utilities own
all aspects of the electric supply chain. The centralization of each state’s electricity markets, as
well as the attitude towards hydrogen of the dominant utility in vertically integrated regions, could
affect the viability of a hydrogen electric generation facility; and

states regulate the rates at which electricity can be sold to end-use retail customers, and typically
have jurisdiction over the rates, terms, and conditions of service of the distribution side of the
electric grid. Therefore, state regulations on behind-the-meter electricity generation could heavily
affect small scale hydrogen electric generation facilities.

In addition to state regulatory authorities, FERC also plays a role in regulating the use of hydrogen for
electric generation:

@)

although states typically control the distribution grid, FERC imposes common carrier
requirements on interstate transmission systems. This allows generation facilities to plug into the
transmission grid and deliver their power to end-use customers, even if the generation facility
does not itself own the transmission grid. The transmission companies’ common carrier rates are
set forth in their tariffs which are subject to FERC review and approval;

some regional grid operators, who are regulated by FERC, are considering how to incorporate
state-determined carbon pricing into organized wholesale electricity markets (as noted above).
FERC recently issued a policy statement stating that it has jurisdiction over market rules
incorporating carbon pricing and would evaluate proposals by grid operators to incorporate those
prices into their markets. Therefore, just as states may impact hydrogen via carbon pricing,
FERC’s review of the incorporation of carbon pricing into wholesale markets could impact
hydrogen’s use for electric generation; and
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o FERC is authorized to classify certain kinds of small-scale power generation facilities as
Qualifying Facilities (QFs) under the Public Utility Regulatory Policies Act of 1978 (PURPA).*
PURPA seeks to encourage electric conservation, increased efficiency, and the development of
renewable energy. Facilities which receive QF status from FERC obtain the right to sell energy
or capacity to a utility at the utility’s avoided cost rates for power (which are the incremental costs
to a utility of generating or purchasing electric energy or capacity, or both, in an amount equal to
that purchased from the qualifying facility, and are determined by state regulatory authorities).
PURPA has played a large role in the development of solar power in the U.S., by guaranteeing
that solar developers can sell their market to the utility at a predictable price. In December 2020,
FERC issued a final rule permitting certain hydrogen fuel cell facilities to be classified as QFs
under PURPA.#' This currently applies to fuel cell systems with integrated hydrocarbon
reformation equipment, but as the hydrogen electric generation technology advances, it is possible
FERC could allow other types of hydrogen generation to fall within PURPA.

PHMSA also plays a role in regulating hydrogen use in electricity production, as PHMSA regulations
address hydrogen use in fuel cell applications and include provisions regarding design of fuel cell

cartridges to prevent hydrogen leakage.*

e  FElectric Grid Services

In addition to its use in electricity production, hydrogen business activities can also play a role in U.S.
wholesale electric markets by providing other grid services. Such services fall under FERC’s
jurisdiction over wholesale electric markets under the Federal Power Act.** FERC largely regulates
the terms and services of wholesale electric markets through its oversight of the tariffs of transmission
providing entities and Regional Transmission Organizations (RTOs) and Independent System
Operators (ISOs).

A main service hydrogen may provide is “storage” of electric energy in the form of hydrogen, which
could qualify as an electric storage resource that could participate in U.S. wholesale electric markets.
In 2018, FERC issued a rule to remove barriers to the participation of electric storage resources in
organized electric transmission markets managed by RTOs/ISOs.** FERC ordered the RTOs/ISOs to
revise their tariffs to establish “participation model” market rules to facilitate the participation of
electric storage resources in their wholesale electricity markets. FERC’s rulemaking premised the
participation of electric storage resources on the physical capabilities of the resource, rather than
limiting it to any specific or existing technologies, defining “electric storage resource” as “a resource
capable of receiving electric energy from the grid and storing it for later injection of electric energy
back to the grid.”* Hydrogen energy storage should be able to fit within this definition, allowing such
facilities to provide electricity storage services in wholesale electric markets.

While less explored, some entities have proposed producing hydrogen in a way that allows the
hydrogen facility to provide load balancing services. These services would similarly fall under

4016 U.S.C. ch. 46 § 2601 et seq.

41 Fuel Cell Thermal Energy Output; Bloom Energy Corp., Order No. 874 (Final Rule), 173 FERC 9 61,226 (2020).
4249 C.F.R. § 173.230—Fuel Cell Cartridges Containing Hazardous Material.

4316 U.S.C. §§ 791-825r.

4418 CFR Part 35 Elec. Storage Participation in Mkts. Operated by Reg’l Transmission Organizations & Independent
Sys. Operators, Order No. 841, 162 FERC 961,127 (2018).

4518 C.F.R. § 35.28(b)(9).
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FERC’s jurisdiction over wholesale electricity markets and related services.

e Residential, Commercial, and Industrial Heating

It does not appear that well-developed regulations have been promulgated by the respective agencies
to govern hydrogen’s use for heating. DOE’s Office of Energy Efficiency and Renewable Energy
(EERE) regulates commercial heaters, hot water boilers, and similar heating appliances, and
would likely also have jurisdiction over similar appliances that used hydrogen. In addition, states
and municipalities have building codes and statutes that would likely govern the installation and
use of hydrogen, and that would likely be adopted from standards-promulgating organizations
such as ASME, but it is unclear how developed these codes are.

e  Chemical and Industrial Use

Hydrogen is widely used for chemical and industrial purposes. Examples include using hydrogen
for ammonia production, petroleum processing, and other industrial applications. As discussed
above, the production and storage of hydrogen is regulated by EPA and OSHA.

EPA regulates the production and distribution of many commercial and industrial chemicals which
may be created using hydrogen as a feedstock, to ensure such chemicals do not harm health or the
environment, such as regulations governing labeling, use, safety, disposal, and environmental
standards. While hydrogen is addressed in some of these regulations, these regulations appear to
be limited to hydrogen as a product or byproduct of other processes, rather than treating hydrogen
itself as a harmful chemical.

e Natural Gas blending

In response to a recent Congressional request, FERC Chair, Richard Glick, has stated that FERC has
authority to regulate hydrogen blending with natural gas on interstate pipelines. Under the Natural
Gas Act, FERC has broad discretion over natural gas markets and natural gas infrastructure.*® This
authority includes the tariffs which natural gas pipelines are required to maintain to govern the rates,
terms, and service of transporting natural gas on their pipelines. These terms include the quality of the
natural gas, including the percent of other gases it can include. FERC’s jurisdiction over pipelines
and their terms extends to pipelines offering to carry blended natural gas/hydrogen, Chairman Glick
explained.

However, Chairman Glick also explained that FERC has not yet explored the limits of that authority.
At this time, any such sort of blending occurs in very few pipelines, if any, and in very small
concentrations. Further, FERC has not examined at what percentage the blending of hydrogen in the
natural gas stream could require revisions to existing gas quality provisions or may require additional
legislative authority for FERC. Further, FERC has not conducted any technical analysis to determine
which pipelines could allow blended natural gas, or what retrofitting may be required.

FERC explained that if a pipeline filed a proposal to allow a certain level of blending of hydrogen and
natural gas, FERC would examine this request on a case-by-case basis, examining the impacts on the
pipelines’ customers, the ability to offtake the blend, and other criteria. FERC also explained that such
an analysis would evaluate the individual aspects of the particular pipeline, such as the configuration,
temperature, pressure, etc. Further, Chairman Glick stated that such a request would be subject to

46 Although as noted above, PHMSA retains jurisdiction over the physical and operational safety of pipelines
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NEPA review to consider the reasonable, foreseeable impacts of the project. While Chairman Glick
did not provide further explanation, this shows the extent of the Commission’s intent to consider such
requests individually, as FERC’s regulations categorically exclude natural gas rate filings from NEPA
review.

e  Use in Road Vehicles

Hydrogen is defined as an alternative fuel by a number of U.S. laws and regulations, such as the Energy
Policy Act (EP Act) of 1992, and Internal Revenue Service (IRS) code. Classification as an alternative
fuel, or as an alternative fuel vehicle (AFV), carries a variety of benefits in order to promote the
development of such technologies.*’

The DOT National Highway Traffic Safety Administration (NHTSA) issues Federal Motor Vehicle
Safety Standards (FMVSS) that specify performance and safety requirements for new motor vehicles
and equipment. The 303 and 304 series FMVSS establish safety standards pertaining to compressed
natural gas fuel container integrity. While the titles are specific to natural gas they are also currently
used for hydrogen. FMVSS No. 305 — “Electric-powered vehicles: Electrolyte spillage and electrical
shock protection” also includes safety standards for hydrogen and fuel cell vehicles. NHTSA has
conducted a wide variety of tests to establish safety requirements for hydrogen vehicles.

The Global Technical Regulations (GTR) are a set of vehicle standards published by the United
Nations Economic Commission for Europe (UNECE) in cooperation with the World Forum for
Harmonization of Vehicle Regulations. The GTRs are developed by UNECE pursuant to the 1998
International Agreement On Vehicle Construction, to which the U.S. and Japan are both contracting
parties. The 1998 International Agreement On Vehicle Construction is intended to establish
harmonized and global standards among members and help create a predictable global regulatory
framework for the automotive industry.

Under the terms of the agreement for the implementation of the GTR, national authorities overseeing
vehicle safety regulations, such as NHTSA, are required to make a “good-faith” effort to harmonize
their respective regulations with the GTR by either complying with the terms as they currently exist
or by appealing to change specific terms or requirements within the GTR deemed unacceptable.
Compliance with the GTR is not absolutely mandatory, and national regulations are able to deviate
from the GTR requirements provided an attempt for harmonization was made by the respective
national authority. The GTR therefore does not constitute binding regulatory code in the U.S., but
serve as guidance for NTHSA’s FMVSS.

GTR No. 13 — “Global Technical Regulation on Hydrogen and Fuel Cell Vehicles” is the defining
document regulating the safety requirements for light-duty hydrogen vehicles, and in particular fuel
cell electric vehicles. GTR No. 13 covers electrical, mechanical, pressure, and other safety
requirements for hydrogen fuel cell electric vehicles (FCEVs). Included within the GTR are safety
requirements on allowable hydrogen emission levels in vehicle enclosures during in-use and post-crash
test conditions and on the allowable hydrogen content in vehicle exhaust during certain modes of
normal operation. GTR No. 13 has been formally adopted and thus is to serve as the basis for the
national regulations for FCEV safety in contracting party states.

In 2017 NHTSA issued a final rule to adopt various safety requirements found in GTR No. 13,

47 For example, states are allowed to exempt certain AFVs from High Occupancy Vehicle Lane requirements. Some
AFV purchases are also eligible for tax credits.
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“Hydrogen and fuel cell vehicles”, and other sources, in order to update FMVSS No. 305 using modern
and harmonized safety requirements and to facilitate the introduction of new technologies, including
hydrogen fuel cell vehicles.*® The revisions to FMVSS No. 305 “adopt[e]d electrical safety
requirements to protect against direct and indirect contact of high voltage sources during everyday
operation of electric-powered vehicles . . . . [and] adopted an optional method of meeting post-crash
electrical safety requirements, consistent with that in GTR No. 13, involving use of physical barriers
to prevent direct or indirect contact (by occupants, emergency services personnel and others) with high
voltage sources.”® The overall effect of the rule was deregulatory action to adjust FMVSS No. 305
to give more flexibility to manufacturers to introduce new technologies to the U.S. market.

e Usein Rail

Due to its energy density, hydrogen has attracted significant attention as a way to decarbonize rail
shipping. While there do not appear to be any regulations specifically governing hydrogen power
locomotives, such regulation would likely fall under the PHMSA and the Federal Railroad
Administration (FRA). These agencies regulate items such as locomotive safety design and
crashworthiness, fire safety, emergency response procedures, and safety requirement for passenger
locomotives.®® PHMSA and FRA also cooperate to review and approve the use of alternative fuels
used to power locomotives. For example, these agencies approved the Florida East Coast Railroad to
run LNG powered locomotives using an approved LNG fuel car.

e Use in Transit

Although a number of federal regulations governing transit may indirectly apply to hydrogen, or
alternatively broader hydrogen regulations could impact transit, no specific federal regulatory
framework exists governing the use of hydrogen in public transit.

One agency which appears to be taking a lead on this issue is the Federal Transit Administration (FTA),
which provides financial and technical assistance to local transit systems including light rail, trolleys,
and subways and provides guidance for rail fixed guideway systems and the oversight of safety.”! In
2020, FTA’s Center for Transportation and the Environment managed the design, build, testing, and
operation of a fuel cell hybrid bus, which was demonstrated in Austin, Texas. FTA, in partnership with
DOE, has also funded work by the National Renewable Energy Laboratory (NREL) to evaluate
hydrogen and fuel cell buses. However, FTA has not yet promulgated any regulations governing
hydrogen transit vehicles, and current hydrogen powered transit vehicles (e.g. the fuel cell buses used
by California’s SunLine Transit Agency) are governed by regulations generally applicable to fuel cell
vehicles and/or state and local laws.

e Use in Maritime

U.S. regulations do not currently address hydrogen as a vessel fuel or use of fuel cells for vessel power.
Once implemented, regulations for hydrogen use in maritime applications will be governed by the
Maritime Administration (MARAD), the US Coast Guard (USCG), FTA, and state and local agencies.
MARAD is currently supporting and partnering with other federal, state, and local agencies to research

48 Federal Motor Vehicle Safety Standards; Electric-Powered Vehicles: Electrolyte Spillage and Electrical Shock
Protection, 82 Fed. Reg. 44,945 (2017).

4 |d. at 44,945,
50 49 CFR 229 and 238.
5149 CFR Part 659; 49 USC 5329(e).
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hydrogen powered fuel cell designs for maritime applications. USCG has authority to regulate vessel
design applications including construction and fire protection requirements, and FTA has authority to
provide for safety performance criteria for public transportation systems, including maritime public
transportation (e.g., ferries) that receive funding through 49 USC Chapter 53. A combination of USCG
and FTA would enforce possible regulations on maritime vessels using hydrogen and hydrogen
powered fuel cells as a power source. MARAD, in its role to support the U.S. maritime transportation
system and maritime stakeholders, would likely continue to collaborate closely with USCG in the
evaluation and development of standards and requirements for vessels operating with fuel cells.

Internationally, the International Code of Safety for Ships Using Gases or other Low-Flashpoint Fuels
(IGF Code), entered into force on the 1st of January 2017 and outlines an approach and requirements
for use of hydrogen as a fuel for ships. The USCG has previously established design criteria for natural
gas fuel systems for ships via reference to the IGF Code.* It is possible the USCG could take a similar
approach with respect to hydrogen powered ships.

e Use in Aviation
The Federal Aviation Administration (FAA) regulates aircraft and airworthiness. While it has not yet
promulgated standards for hydrogen powered aircraft, FAA would determine requirements for
hydrogen transportation and hydrogen powered aircraft. As noted above, FAA also has authority over

storage of hydrogen when stored for use in aviation or spaceflight.

e  Import/Export Terminals

Import and export terminals generally involve a pipeline to a facility in which gas can be liquefied for
bulk transport by sea. Unlike natural gas and petroleum, there is no federal agency with central
responsibility for authorizing the siting, construction, modification, and operation of near and offshore
hydrogen import/export facilities. No federal regulatory framework covering hydrogen exports exists
at this time, and there are no regulations directly applicable to hydrogen import/export terminals at
present. Federal natural gas export regulatory authority, which is likely the closest analogue, is
distributed among several federal agencies including DOE, FERC, MARAD, and USCG, and a
regulatory framework for hydrogen export would likely be similar.

Hydrogen transfers between an export facility and a ship could be subject to the authority of the USCG,
which regulates facilities transferring hazardous materials to as vessel from a facility and discharging
from a vessel to a facility. USCG thus would have some role in regulating a hydrogen terminal. USCG
is also responsible enforcing regulations to ensure day-to-day safety and security for waterfront
facilities. However, USCG does not have regulations specifically applicable to hydrogen
import/export terminals. It is therefore expected that these regulations would be modified to include
hydrogen as this capability evolves for hydrogen as a participant in the energy infrastructure.

To the extent that hydrogen transportation could involve the use of deepwater ports, licensing of such
facilities might be accomplished through the Deepwater Ports Program implemented jointly by USCG
and MARAD. It is likely that some modifications to that program would be needed to expand
application to hydrogen.

e  Hydrogen Fueling Stations

52 See CG-ENG Policy Letter No.01-12, CH-l, “Equivalency Determination - Design Criteria For Natural Gas Fuel Systems
(Change-1)” (Jul. 12, 2017).

Pillsbury Winthrop Shaw Pittman LLP | pillsburylaw.com |15


http://www.pillsburylaw.com/

Codes and Standards

Hydrogen fueling stations in the U.S. are largely regulated by the adoption of standards from non-
governmental standards-setting organizations, such as NFPA, CGA, or ASME, as discussed above. In
the context of refueling stations, these include the following:

e SAE SAE TIR J2601 — “Fueling Protocols for Light Duty Gaseous Hydrogen Surface Vehicles”
establishes safety limits and performance requirements for gaseous hydrogen fuel dispensers,
including maximum fuel temperature at the dispenser nozzle, the maximum fuel flow rate, the
maximum rate of pressure increase and other performance criteria based on the cooling capability
of the station’s dispenser.>

e NFPA 2 — “Hydrogen Technologies Codes” provides fundamental safeguards for the generation,
installation, storage, piping, use, and handling of hydrogen in compressed gas (GH2) form or
cryogenic liquid (LH2) form, and sets a number of standards applicable to the design and
installation of hydrogen fueling stations.

e International Organization for Standardization (ISO) Technical Committee for Hydrogen
Technologies (ISO/TC 197), which since 1990 has worked to ensure the safe deployment of
hydrogen vehicles and fueling stations, has published 20 standards to help promote standardization
and safety in the field of systems and devices for the production, storage, transport, measurement
and use of hydrogen. A number of ISO/TC 197 standards apply to hydrogen fueling stations, such
as ISO 13984:1999 — “Liquid hydrogen — Land vehicle fuelling system interface,” ISO
17268:2020 — “Gaseous hydrogen land vehicle refuelling connection devices,” and ISO 19880-
1:2020 — “Gaseous hydrogen — Fuelling stations — Part 1: General requirements.”

e CGA’s Hydrogen Initiative — discussed further under Hydrogen Safety Measures — is working on
a new standard, CGA H-XX — “Small Scale Hydrogen Production and Delivery,” which is
anticipated to include standards for hydrogen fueling stations.

These non-governmental standards are incorporated into law when the local state or municipality adopts
them as legal code. For example, all 50 U.S. states, the District of Columbia, and most U.S. territories
have adopted the International Building Code as the enforceable standard for building construction.
The 2015 edition of the International Building Code incorporated by reference NFPA 2. This effectively
makes the standards in NFPA 2 enforceable as regulatory requirements for construction of hydrogen
fueling facilities.

Looking at a specific example, in the District of Columbia, construction activities are controlled
by the D.C. Construction Codes.>* The D.C. Construction Codes were adopted by the District
via statute, and then are updated by a process whereby the Mayor proposes to supplement or
amend the current Construction Codes, and then the proposed amendment is approved by the
D.C. Council. By definition, the “Construction Codes” mean “the most recent edition of the
codes published by the International Code Council, or by a comparable nationally recognized
and accepted code development organization, as adopted and amended by the Construction

53 SAE International, formerly named the Society of Automotive Engineers, is an international professional
association and standards setting organization for engineering professionals. SAE is focused on promoting safe,
clean, and accessible mobility solutions and advancing aerospace, commercial vehicle and automotive engineering.

5412 DCMR § 6-1403(a).
5512 DCMR § 6-1409.
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Codes Supplement by the District pursuant to the procedures set forth in § 6-1409.” Therefore,
the District’s Construction Codes incorporate by reference these international codes, and the
District of Columbia Building Code* states that the Fire Code is based off of the 2015 edition
of the International Building Code. Since the International Building Code incorporates NFPA
2, the District’s Building Code also incorporates the NFPA 2 requirements as enforceable
standards.”’ Similarly, other hydrogen-related standards have been incorporated into the
District’s Building Code, such as a requirement that the International Fuel Gas Code apply to
the installation of gaseous hydrogen systems,>® or that hydrogen fuel gas room exhaust
ventilation be in accordance with the applicable provisions of Section 502.16.1 of the D.C.
Mechanical Code, which is based off of the 2015 edition of the International Mechanical
Code.”

This process of adopting international codes via a statutory process, which are then incorporated by
reference into local building and construction codes, is similar in most jurisdictions within the U.S.
The local building codes may have some variation, but are usually based on the national or international
standards which creates uniformity in requirements across jurisdictions. While some standards, such
as the International Building Code, have almost universal adoption, the specific editions of standards
may not be uniform, as jurisdictions may delay in adopting a new edition. Further, local governments
incur some level of administrative costs in adopting new or update standards, and therefore the local
potential interest in building hydrogen fueling stations may impact whether local governments have
chosen to adopt newer standards that specifically address hydrogen.

Permitting

Hydrogen fueling stations are required to obtain several permits or governmental approvals before
constructing the station and prior to start up or during ongoing operations. Hydrogen fueling stations
are largely permitted and regulated by state and local governments, and the governmental entity having
jurisdiction over the specific permit or approval process is referred to as the Authority Having
Jurisdiction (AHJ).®® A hydrogen fueling station will likely need several approvals from various AHJs.
Examples of permits or approvals that a hydrogen fueling station may require include the following:
land use, zoning, environmental, public health, worker safety, fire safety and building codes (which
could require either one or several permits depending on the jurisdiction). Some of these approvals are
required for construction of the hydrogen fueling station while others may be required for startup or
ongoing operations. Generally, the permitting process for hydrogen fueling stations resembles the
permitting process for similar commercial facilities, such as gas stations.

With respect to approvals more directly focused on the facility’s status as a hydrogen fueling station,
the AHJ likely has regulatory requirements that incorporate the standards discussed above. For example,

%6 The Building Code is one of three codes that collectively comprise the District of Columbia Construction Codes.
57 See 2017 District of Columbia Building Code at iii (Sept. 2020), available at

https://eservices.dcra.dc.gov/DocumentManagementSystem/Home/retrieve?id=2017%20Dist%20Columbia%20
Building%20Code.pdf.

58 D.C. Building Code § 101.5.
9 D.C. Building Code § 421.5.

80 |n some cases, federal regulations may apply. For example, construction of a hydrogen fueling station may require

a Clean Water Act permit for stormwater discharge if the construction activities disturb a large enough area of
land. In many states, state agencies have taken over responsibility for enforcing parallel state laws, and so approval
from the federal agency may not be required. These federal requirements are largely the same as those which
would apply to similarly sized and situated commercial facilities, such as gas stations.
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nearly all jurisdictions apply the International Building Code and by extension apply the hydrogen
standards set out in NFPA 2. However, the types of permits and the process for obtaining the permits
will vary by jurisdiction and AHJ. This means that the permitting process will vary by jurisdiction but
the standards applicable to the design, construction, and operation of the hydrogen fueling station will
be largely similar across jurisdictions.

Some jurisdictions have adopted standard permits. Standard permits are permits written for a facility
with common attributes, that define the boundary conditions, code requirements, and key permit
requirements for a facility. Standard permits streamline AHJ application processes and allow for faster
approval times. A facility that can demonstrate compliance with the requirements of a standard permit
can typically be expected to receive the permit. However, in jurisdictions without standard permits for
hydrogen fueling stations, permits may be considered on a case by case basis, and the review and
approval process may vary between AHJs.

(2) What new laws or regulations for the hydrogen business and activities are being discussed by the
government (central and/or local) or any public authority in your country? In these discussions,
how will the existing regulations be treated (for example, will the new regulations be introduced as
a part of the existing laws or regulations, or will a totally new regulation be introduced, and will the
hydrogen business be exempted from the existing laws and regulations)?

The U.S. has been actively working to facilitate the develop of the hydrogen economy. Congress has
recently allocated significant funding to promote hydrogen, including funding for research, development,
and demonstration (RD&D) projects, and federal and state agencies have been actively working to evaluate
the relevant issues and pass regulations to govern hydrogen business activities.

In general, the treatment of existing regulations will depend on their current applicability to hydrogen.
Standards that directly regulate hydrogen, but which agencies determine should be revised, will likely be
subsumed by the updated hydrogen regulations. However, in many cases hydrogen is regulated as a
hazardous material, compressed gas, or flammable gas, under regulations broadly applicable to these
categories of substances. In such cases, if new regulations are promulgated for hydrogen, the extant
regulations will likely continue in force, but no longer apply to hydrogen. Instead, hydrogen will be
governed by the new standards. In most of these cases as well, hydrogen specific regulations will likely
fall within existing regulatory frameworks. For example, PHMSA may promulgate additional
specifications governing the safety and design of hydrogen carrying pipelines, but these regulations will fit
within PHMSA’s current framework for pipeline safety regulation.

e Infrastructure Investment and Jobs Act

In November 2021, President Biden signed the Infrastructure Investment and Jobs Act.®! The BIF
allocates $9.5 billion to the DOE to promote the development of clean hydrogen across the full
hydrogen supply chain. This includes development of a definition for “clean hydrogen,” clean
hydrogen supply chains, regional clean hydrogen hubs, and a focus on commercializing the use of
clean hydrogen in transportation, utility, industrial, commercial, and residential sectors. This is in line
with goals stated during President Biden’s campaign to create “green hydrogen at the same cost as
conventional hydrogen within a decade”.

The Infrastructure Act directs DOE, in consultation with EPA and stakeholders, to develop an initial
standard for the carbon intensity of clean hydrogen production that shall apply to activities carried out under
this title. Under this standard, the term “clean hydrogen” must mean hydrogen produced with a carbon

61 Pub.L. 117-58.
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intensity equal to or less than 2 kilograms of carbon dioxide-equivalent produced at the site of production
per kilogram of hydrogen produced and take into consideration technological and economic feasibility. The
initial standard must be published within 180 days of passage of the Infrastructure Act.

The Infrastructure Investment and Jobs Act creates the Regional Clean Hydrogen Hubs program and
allocates $8 billion for the development of at least four clean hydrogen hubs across the U.S. The
program includes diversity requirements for feedstock, > end-use, ®* and geography. ¢ The
Infrastructure Act requires DOE to solicit proposals for the hubs within 180 days of enactment and to
select at least four regional hubs within one year of the application submission deadline.

The Infrastructure Investment and Jobs Act makes numerous other legal and structural changes to
promote hydrogen, including the following:

o the Clean Hydrogen Research and Development Program re-establishes and expands the DOE's
hydrogen office. This will allow the DOE to expand the scope of their hydrogen research and
development for the demonstration and commercialization of clean hydrogen production,
processing, delivery, and end-use technologies;

o the Clean Hydrogen Electrolysis Program directs DOE to establish a RD&D, commercialization,
and deployment program for purposes of commercialization to improve the efficiency, increase the
durability, and reduce the cost of producing clean hydrogen using electrolyzers, with a goal of reducing
the cost of hydrogen produced using electrolyzers to $2/kg by 2026;

o directs DOE, in consultation with other agencies, to develop a U.S. national strategy and roadmap to
facilitate a clean hydrogen economy. The roadmap must be submitted to Congress within 180 days of
enactment of the Infrastructure Act, with updates provided to Congress at least once every three years;
and

o allocates $500m for the development of a Clean Hydrogen Manufacturing Initiative and Clean
Hydrogen Technology Recycling RD&D program.

e Hydrogen Safety Measures

In addition to agencies working to promote the hydrogen economy, safety regulators are working to
promulgate regulations needed to govern expanded hydrogen activities. PHMSA is likely the foremost
agency working on this topic. PHMSA recognizes its role in regulating the safety of hydrogen in
several stages of the supply chain, and that as hydrogen increases in use PHMSA will need to ensure
its regulations are suitable for new technologies and uses. To enable the introduction of hydrogen as
an energy carrier, a key initial focus of PHMSA is on research challenges for hydrogen delivery
through local distribution infrastructure for refueling stations and stationary power sites. PHMSA’s
activities are primarily focused on R&D at this point, as PHMSA attempts to determine the risks of the
transportation and distribution segment of the hydrogen economy, rather than on end use such as the
refueling stations, which is an effort being addressed by standards-setting organizations such as CGA,
as discussed below in this section. In a parallel effort, the DOE, Office of Energy Efficiency and

62 At least one hub must be for hydrogen produced from nuclear energy, one for hydrogen produced from fossil fuels,
and one for hydrogen produced from renewable energy.

63 At least one hub must demonstrate hydrogen use in power generation, at least one hub must demonstrate
hydrogen use in the industrial sector, at least one hub must demonstrate hydrogen use in residential and
commercial heating, and at least one hub must demonstrate hydrogen use in transportation.

64 At least two hubs must be located within regions of the U.S. with the greatest natural gas resources.
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Renewable Energy (EERE) is conducting R&D to improve the reliability and lower the cost of
hydrogen compression and to reduce the cost and footprint of hydrogen storage. PHMSA is also
working with EERE to lower the cost and energy use of the hydrogen delivery infrastructure. This
includes developing improved, lower cost materials for pipelines; breakthrough approaches to
hydrogen liquefaction; lighter weight and stronger materials and structures for high pressure hydrogen
storage and transport; and novel low-pressure solid and liquid carrier systems for hydrogen delivery
and storage. PHMSA held a three-day public forum in early December 2021 to address these issues
and has recently followed up with stakeholder surveys.

The CGA has also initiated a Hydrogen Initiative to address safety measures. CGA has long published
standards on hydrogen safety, but under its Hydrogen Initiative CGA has committed to continuing its
leadership role in hydrogen, focusing on both industrial uses and at the near-consumer level. Key
focuses of CGA’s Hydrogen Initiative include hydrogen mobility, including transportation and
particularly on safety issues related to FCEVS. This focus includes working on standards for hydrogen
delivery and storage, particularly standards needed for hydrogen refueling stations and hydrogen
geological storage. Some examples of the near-consumer activities under the initiative include
developing standardization for small-scale integration of green hydrogen production with compression
and storage, guidance on fueling station design and operation such as connectors and safety interlocks,
and siting issues such as setback distances, occupancy requirements, and canopies over refueling sites.

As discussed above, other agencies are working to evaluate whether their regulations are adequate to
govern hydrogen activities as well.

e DOE Hydrogen Plan

The DOE’s Hydrogen Plan sets out a strategic framework allowing for a cohesive and coordinated
effort for RD&D activities on hydrogen technologies. The mission of the Hydrogen Plan is “to research,
develop, and validate transformational hydrogen and related technologies including fuel cells and
turbines, and to address institutional and market barriers, to ultimately enable adoption across multiple
applications and sectors.” The Plan reaffirms DOE’s view that hydrogen is a vital part of a
comprehensive energy portfolio. The Plan also establishes DOE’s framework for achieving hydrogen
at scale and identifies the Program’s strategy for funding RD&D efforts. It also defines the technology
focus areas and RD&D thrusts in areas such as hydrogen production, delivery, storage, conversion,
and applications. The plan addresses hydrogen challenges, such as the cost of hydrogen production
and lack of a broader hydrogen infrastructure. The Plan establishes a commitment to develop the
technologies needed to address these challenges and enable a hydrogen transition within the U.S. One
of the ultimate goals of DOE’s Hydrogen Plan is to achieve the affordable production and delivery of
hydrogen using a variety of feedstocks, processing methods and delivery options, ranging from small
local to large centralized production. Therefore, the hydrogen economy represents a strong opportunity
for companies involved in almost any sector of the energy industry.

Although the Plan represents an expansion of previous efforts, DOE has been actively involved in
pursuing and funding hydrogen RD&D. DOE selected two projects to demonstrate integration of light-
water nuclear reactors with hydrogen production systems for cost sharing funded through the Office
of Nuclear Energy’s U.S. Industry Opportunities for Advanced Nuclear Technology Development
funding opportunity announcement. The first project will involve Xcel Energy working with Idaho
National Laboratory (INL) to demonstrate a system that uses a nuclear plant’s steam and electricity to
split water. The second project involves FuelCell Energy Inc. partnering with INL to demonstrate and
validate a solid oxide electrolysis cell hydrogen production system for integration into nuclear power
plants. Last year, Energy Harbor’s Davis-Besse Nuclear Plant near Toledo, Ohio, received DOE
funding for a two-year project to demonstrate commercial hydrogen production via low-temperature
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electrolysis.

e DOE’s H2@Scale Initiative

In the United States, communities are exploring ways to integrate hydrogen into their infrastructure.
One project being funded by the DOE’s H2@Scale initiative, H2@Scale in Texas and Beyond, is a
collaborative effort between Frontier Energy and the University of Texas. H2@Scale in Texas and
Beyond is focused on designing, building, and operating the first dedicated renewable hydrogen
network, which will integrate all aspects of the hydrogen economy into the local community. In doing
so, the project will produce zero-carbon hydrogen, which will then be distributed, stored, and
ultimately used by a number of end-users using the H2@scale system. For example, the project will
produce hydrogen on-site via electrolysis, which will then be distributed over the system’s
infrastructure to power fuel cells for the Texas Advanced Computing Center at UT-Austin and to supply
hydrogen for a fuel station for a fleet of fuel cell vehicles.

e Code Standardization and Federal Coordination of Hydrogen Activities

In 2011, a number of federal agencies formed the Hydrogen and Fuel Cells Interagency Working Group, a
forum headed by DOE for sharing research results, technical expertise, and lessons learned about hydrogen
and fuel cell program implementation and technology deployment, as well as coordinating related projects
to ensure efficient use of taxpayer dollars. The working group published an Action Plan to establish an
integrated plan for coordinating U.S. federal agency efforts to research, develop, demonstrate, and deploy
hydrogen and fuel cells. Among other items, the Working Group identified a lack of uniform codes as one
of the challenges facing hydrogen and fuel cell deployment. The Working Group stressed that uniform
guidelines are necessary for safe system design and operation for hydrogen and fuel cell technology and
that federal agencies much cooperate on efforts to develop and harmonize standards and regulations, both
domestically and globally.

Accordingly, DOE has created a subprogram for hydrogen codes and standards and is working with code
development organizations, code officials, and industry experts in order to draft new model codes and
standards. To help local permitting officials deal with proposals for hydrogen fueling stations, fuel cell use
for telecommunications facilities, and other hydrogen projects, DOE has developed codes and standards
permitting tools that help identify model codes and standards pertinent to such projects.®> DOE has also
published an Introduction to Hydrogen for Code Officials,® and created a document outlining the codes
and standards typically used for stationary and portable fuel cell systems projects.®’

e Potential for FERC Regulation

Although FERC currently lacks a significant role in regulating hydrogen, there are policy reasons for
FERC to assume a larger role, particularly in the area of regulating hydrogen pipelines. Giving FERC
authority over hydrogen pipelines would preserve the current framework of federal energy regulation
which has built up over the past half-century. Congress established FERC in the Department of Energy
Organization Act of 1977 in part to “assur[e] coordinated and effective administration of Federal energy
policy and programs.”®® Under this framework, FERC assumed authority over oil pipelines, while the

65 https://h2tools.org/codes-standards/codes-standards-permitting-tools.

56 https://www.hydrogen.energy.gov/pdfs/introduction to hydrogen for code officials text version.pdf.
57 https://www.nrel.gov/docs/fy14osti/57944.pdf.

68 42 U.S.C. § 7112. See also CF Indus., Inc. v. FERC, 925 F.2d 476, 478 (D.C. Cir. 1991) (the DOE Organization Act was
intended to “consolidate within a single agency the previously ‘fragmented’ implementation of the nation’s energy
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Interstate Commerce Commission (and later the STB) assumed authority over “non-energy
pipelines.”® The assignment of jurisdiction between energy and non-energy commodities has been
noted by subsequent decisions. For example, in declining to exercise jurisdiction over anhydrous
ammonia pipelines, FERC focused on ammonia’s lack of use as an energy source and lack of
competition with petroleum-based energy products.’” Therefore, as hydrogen comes to play an
increasing role as an energy source, FERC regulation of hydrogen pipelines would maintain
consolidation of energy-pipelines under a single authority.

Further, FERC has deep expertise in cost-of-service ratemaking for natural gas pipelines and evaluating
whether such pipelines’ terms of service are just and reasonable. This expertise could more or less be
directly applied to interstate hydrogen pipelines. FERC’s cost-of-service methodology for establishing
rates, and FERC’s processes for changing or challenging such rates, are well established. Further,
FERC has an expansive body of administrative precedent interpreting its regulations and authorizing
statutes, that, if applied to hydrogen pipelines, could avoid litigation over a new agency’s decisions.
Similarly, FERC has expertise in evaluating natural gas pipelines’ requests for certificates of public
convenience and necessity and conducting any corresponding NEPA evaluation. If Congress
eventually seeks to grant hydrogen pipeline developers similar powers of eminent domain as those
currently available to natural gas pipelines, FERC would be the most practical agency to oversee such
a process.

FERC’s background would also allow early entrants into the hydrogen pipeline industry, such as natural
gas pipeline companies and energy professionals, to work with a regulator with which they are familiar.
Providing authority to FERC would ensure regulatory certainty for early entrants which could predict
how FERC’s ratemaking process would likely impact them. Similarly, FERC jurisdiction here would
avoid issues facing transitional projects, such as pipelines which intend to initially carry natural
gas/hydrogen blends, and then potentially transition to carrying only hydrogen. If FERC exercises
authority over the first but not latter pipeline, it could potentially complicate FERC’s ability to consider
the pipeline’s depreciable life.

Although providing FERC this authority would presumably require an amendment to the natural gas
act, or new legislation, it would likely be the simplest way to create a well-established framework for
economic regulation of hydrogen pipelines and create a process for certification and siting of proposed
hydrogen pipelines.

policy and regulation of the nation's energy supply.” (quoting 42 U.S.C. §§ 7111, 7112)).

89 See About STB (explaining that “[t]lhe STB also has jurisdiction over . . . non-energy pipelines”) available at
https://www.stb.gov/about-stb/.

70 See Gulf Central Pipeline Co., 50 FERC 9 61381, 62165 (1990); see also Palmetto Prod. Pipe Line LLC, 151 FERC ¢
61,090, 61,590 (2015) (“[T]he Commission set forth the principles for determining its jurisdiction over the
transportation of oil: (1) whether the commodity is a fuel source in that it has heating value and is used for energy-
related purposes; (2) whether the cost of transportation will have an impact on energy markets; and (3) whether
the commodity will compete with oil or other refined products for capacity in the pipeline.”). Note that some
commentators have argued that CF Industries and Gulf Central establish a precedent for FERC regulation of
hydrogen without the need for legislative change. However, while the D.C. Circuit has held that ““oil’ [as defined
by the Department of Energy Organization Act of 1977” was not to be given a dictionary meaning”, CF Indus. at
478, it seems unlikely that hydrogen—which does not compete for space on oil pipelines, is not a hydrocarbon,
and would be more likely to compete as an energy source with natural gas than with oil—could be classified as oil
under the Act.
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e State and Local Laws

Numerous states have either introduced or passed legislation intended to promote hydrogen
development or regulate safety aspects of hydrogen activities.

o California Hydrogen Laws

One of the most active states in the area of hydrogen regulation has been California, and California
has made significant progress in developing low-carbon hydrogen as a new energy source. The
California Air Resources Board’s 2020 report stated that the state’s retail hydrogen fueling station
network was expected to dispense at least 40% renewable hydrogen, and that in some quarters the
combined capacity of Open-Retail station operators was dispensing up to 90% renewable
hydrogen.”

Examples of California state and local laws aimed at promoting hydrogen use include the
following:

% The California Low-Carbon Fuel Standard (LCFS)’*is a program administered by
the California Air Resources Board (CARB), designed to lower the carbon emissions
from California’s transportation sector and increase the range of low-carbon and
renewable alternatives. CARB approved the LCFS regulations in 2009 and began
implementation on January 1, 2011 and has issued several amendments since. LCFS
standards are expressed in terms of the “carbon intensity” (CI) of gasoline and diesel
fuel and their respective substitutes. The CI scores assessed for each fuel are
compared to a declining CI benchmark, and fuels with CI scores below the benchmark
generate credits. Fuel suppliers in California must demonstrate the mix of fuels they
supply for use in California meets the LCFS carbon intensity standards, or benchmarks,
for each annual compliance period. A supplier who fails to meet this requirement and
is thus a deficit generator can meet its compliance obligation by ensuring that the
amount of credits it earns or otherwise acquires from another party is equal to, or
greater than, the deficits it has incurred. In this way, the LCFS CI standard works
similar to the Zero Emissions Credit trading programs established in U.S. electricity
markets, and promotes the development of clean fuels by creating an additional
economic incentive via the generation of tradeable credits which are required by
generators that fail to meet the carbon intensity standards. Renewable hydrogen is
one of the alternative fuels which is eligible to generate LCFS credits.

< In 2018, CARB amended the LCFS to add a zero emission vehicle (ZEV)
infrastructure crediting provision to the LCFS to support the deployment of ZEV
infrastructure (including hydrogen refueling stations). In addition to generating LCFS
credit for dispensed fuel, the eligible hydrogen station, or DC fast charger can generate
infrastructure credits based on the capacity of the station or charger minus the quantity
of dispensed fuel.

% The Volkswagen Zero Emission Vehicle (ZEV) Investment Plan is an example of a

71 California Air Resources Board, 2020 Annual Evaluation of Fuel Cell Electric Vehicle Deployment & Hydrogen Fuel
Station Network Development, p. 24 (Sept. 2020) available at https://ww2.arb.ca.gov/sites/default/files/2020-
09/ab8 report 2020.pdf.

72 Title 17, California Code of Regulations (CCR), sections 95480-95503. The LCFS was initiated by California Governor
Executive Order S-1-07 on January 19, 2007.

Pillsbury Winthrop Shaw Pittman LLP | pillsburylaw.com |23


http://www.pillsburylaw.com/
https://ww2.arb.ca.gov/sites/default/files/2020-09/ab8_report_2020.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-09/ab8_report_2020.pdf

public-private tie-up to promote consumer adoption of hydrogen across the state of
California. As a form of reparations for its violation of emission control requirements,
in 2016 Volkswagen agreed to invest $800 million over 10 years into zero-emission
infrastructure in California. The program will include public education, brand-neutral
marketing programs and increased access to ZEVs for consumers.

¢ California has passed laws to promote electric fuel cells. California Public Utilities
Commission (CPUC) Code Section 2827.10 and Assembly Bill 1637 established and
extended California’s Net Energy Metering (NEM) program for fuel cells. The fuel
cell NEM provides monetary incentives to eligible fuel cell customer-generators that
use non-renewable fuels and meet GHG emissions standards by providing eligible
customer-generators with a bill credit for electricity generated and exported from a
fuel cell system through a NEM tariff. The rules also exempt fuel cell customer-
generators from various utility standby, demand, and interconnection costs.

% The Clean Miles Standard and Incentive Program” directed CARB and CPUC to
develop and implement new requirements for transportation network companies
(TNCs) for innovative ways to curb GHG emissions as new mobility options grow
at arapid pace. The regulations are being developed to, among other things, decrease
GHG emissions from TNC fleets while increasing zero-emission miles promote
pooling. Hydrogen may benefit as TNCs adopt fuel cell vehicles as one way to meet
these standards. The Clean Miles Standard and Incentive Program also seeks to help
encourage electric charging and hydrogen fueling station infrastructure to support an
expanding fleet of zero-emission vehicles in TNCs.

% California’s Zero-Emission Bus Requirements,” requires that by 2040 all public
transit agencies must transition to 100% zero-emission bus fleets. Zero-emission bus
technologies include battery-electric or fuel cell technologies.

+¢ California Executive Order N-79-20 directed the state to require, by 2035, that all new
cars and passenger trucks sold in California be zero-emission vehicles.

«¢ California has passed numerous laws and standards aimed at promoting alternative
fuel vehicles, including hydrogen vehicles. Examples include California’s Low
Emission Vehicle standards, Zero Emission Transit Funding, Zero-Emission Transit
Bus Tax Exemption, Plug-In Hybrid and Zero Emission Light-Duty Vehicle Rebates.

2. Organizations for Hydrogen Safety
(1) What entities are in charge of regulating, supervising, and/or monitoring the hydrogen business?
Please explain the roles of the central government, local governments, public organizations, and/or

Dprivate organizations in regulating, supervising, or monitoring the hydrogen business.

As discussed above, numerous federal and state agencies play a role in regulating, supervising, and
monitoring the hydrogen business, based on the segment of the hydrogen supply chain. A summary of the

73 5B 1014 (2018).

74 Transportation Network Companies are businesses that offer prearranged rides or car rentals for a fee via a mobile
device app, such as Uber, Lyft, or Zipcar.

75 Cal. Code Regs. Tit. 13, § 2023.1.
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applicable entities is set out below for ease of reference. More detailed comments on the roles that each of
these entities play is set out in section 1.

O

PHMSA: the Pipeline and Hazardous Materials Safety Administration (PHMSA) develops and
enforces regulations for the safe, reliable, and environmentally sound operation of the nation's 2.6
million mile pipeline transportation system and the nearly 1 million daily shipments of hazardous
materials by land, sea, and air. PHMSA comprises two safety offices, the Office of Pipeline Safety, and
the Office of Hazardous Materials Safety. PHMSA is located in five regions across the country and
headquartered in Washington, D.C. The Training Center is centrally-located in Oklahoma City.

EPA: the EPA works diligently to protect human health and the environment. The EPA regulates and
enforces environmental regulations, such as the Clean Air Act, to safeguard health risks, sponsors and
conducts research.

OSHA: under the Department of Labor, the Occupational Safety and Health Administration works to
ensure safe and healthful working conditions for workers by setting and enforcing standards and by
providing training, outreach, education, and assistance. The OSHA Act covers most private sector
employers and their workers.

FERC: the Federal Energy Regulatory Commission is an independent agency that regulates the
interstate transmission of natural gas, oil, and electricity. FERC also regulates natural gas and
hydropower projects.

DOE: the DOE works to ensure America’s security and prosperity by addressing its energy,
environmental and nuclear challenges through transformative science and technology solutions. The
DOE is tasked with maintaining a safe, secure, and effective nuclear deterrent and reducing the threat
of nuclear proliferation, overseeing the United States’ energy supply, carrying out the environmental
clean-up from the Cold War nuclear mission, and the 17 National Laboratories.

NHTSA: the National Highway Traffic Safety Administration is responsible for keeping people safe
on America’s roadways. Through enforcing vehicle performance standards and partnerships with state
and local governments, NHTSA reduces deaths, injuries, and economic losses from motor vehicle
crashes.

FTR: the Federal Travel Regulation summarizes the travel and relocation policy for all federal civilian
employees and others authorized to travel at the government's expense. Federal employees and
agencies may use the FTR as a reference to ensure official travel and relocation is conducted in a
responsible and cost-effective manner.

USCG: the United States Coast Guard is the principal Federal agency responsible for maritime safety,
security, and environmental stewardship in U.S. ports and inland waterways, along more than 95,000
miles of U.S. coastline, throughout the 4.5 million square miles of U.S. Exclusive Economic Zone,
and on the high seas.

BSEE: the Bureau of Safety and Environmental Enforcement functions to promote safety, protect the
environment, and conserve resources offshore through vigorous regulatory oversight and enforcement.

FAA: the Federal Aviation Administration provides the safest, most efficient aerospace system in the
world. The FAA safely manages more than 50,000 U.S. commercial and general aviation flights daily.
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o EERE: the Office of Energy Efficiency and Renewable Energy mission is to create and sustain
American leadership in the transition to a global clean energy economy. Its vision is a strong and
prosperous America powered by clean, affordable, and secure energy.

o FTA: the Federal Transit Administration provides financial and technical assistance to local public
transit systems, including buses, subways, light rail, commuter rail, trolleys, and ferries. FTA also
oversees safety measures and helps develop next-generation technology research.

(2) How the safety of hydrogen activities is ensured under the regulation? For example, are any
governmental approval before starting hydrogen facility operations, periodical or non-periodical
Physical inspections by a governmental body, or technical guidelines prepared by a governmental
body or a private entity used for that purpose? Are there any other mechanisms for the purpose?

Safety of hydrogen activities is regulated based on the segment of the hydrogen supply chain. In most cases,
hydrogen is generally regulated under a similar framework as applies to other flammable/hazardous gases
or liquids (depending on whether the hydrogen is in gaseous or liquid form). Safety regulations focus on
the physical components of facilities and equipment as well as on operations and reporting, with regulatory
oversight at times provided by different entities. In many cases regulations establish technical guidelines
and specifications and impose periodic regulations and reporting requirements.

Safety codes, standards, and regulations may be promulgated directly by federal agencies, or may be
developed by independent third-party entities (e.g., ASME) and then adopted by federal or state agencies
as enforceable standards.

(3) What entities and/or organizations engage in issuing the authentication for hydrogen
facilities/equipment, and/or testing hydrogen plants/facilities/equipment?

See comments in section 1 above. The key entities at this stage are likely to be PHMSA, EPA, and OSHA.
As hydrogen continues making advances for energy production and transportation, FERC, and Department
of Transportation agencies (e.g., NHTSA or FTR) will likely play a larger role in defining the regulatory
framework for hydrogen within these applications.

3. Technical Safety Rules

(1) How are the technical safety rules determined? Is this determined by the central government or a
private entity such as an organization set by the relevant industrial companies? Is a hydrogen
business company allowed to rely on “self-determined” safety rules?

Technical safety rules are principally determined under regulations issued by the applicable regulatory
agency, depending on the segment of the hydrogen supply chain being regulated. These rules are largely
determined by federal (central) government agencies. However, state, and local authorities may also adopt
rules impacting hydrogen business activities. Further, both federal, state, and local authorities may adopt
regulations codes and standards published by non-governmental third party entities (e.g., ASME). Any
hydrogen business must comply with these rules as a minimum standard.

(2) How are the technical safety rules, such as rules on (a) distance between facilities/equipment and
the neighboring land, (b) the necessity of walls between facilities/equipment and the neighboring
land, and (c) fabric/material used in the hydrogen facilities/equipment, determined? Are they
determined by a risk basis approach (such that a regulation should be proportionate to the
materiality and likelihood of risks, and should allow reasonably acceptable risks) or another
approach? What tests are made to set the rules?
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As there is no specific regulatory framework for hydrogen, these matters would be determined under
existing regulations applicable to that stage of the hydrogen supply chain, as discussed in more detail above.
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United Kingdom

The Japanese Government is considering the introduction of a well-suited and comprehensive regulatory
framework for the hydrogen business, and, in that respect, they would like to know the current and future
(discussed) regulatory framework for the hydrogen business in your jurisdiction.

1. Regulatory Framework
Please provide an outline of the regulatory framework on the hydrogen business in your country.

(1) What laws and regulations do/will apply to hydrogen business activities in the hydrogen supply
chain of production, storage, transportation, and use. Specifically, please explain the regulatory
framework for hydrogen terminals, pipelines, transportation of hydrogen by vehicle, generation of
hydrogen by water electrolysis, hydrogen stations, and hydrogen use.

There is currently no comprehensive regulatory framework for the production, storage, transportation and
use of hydrogen in the United Kingdom. Instead, hydrogen business activities are subject to existing laws
and regulations that apply to gases more generally and that were enacted before the emergence of hydrogen
as a realistic fuel source.

In some cases, the existing laws and regulations are sufficiently broad to clearly apply to hydrogen
businesses. For example, hydrogen is treated as a “gas” for the purposes of the Gas Act 1986 and
“downstream” activities relating to hydrogen supply, shipping or transportation are therefore regulated as
part of the gas network, meaning that any person wishing to carry out such activities must obtain a licence
to do so.

In other cases, this is not as clear. For example, there is no equivalent legislative treatment of “upstream”
activities relating to hydrogen production. Instead, analogies need to be drawn with the existing legislative
treatment of natural gas production.

A high-level summary of the existing laws and regulations and their applicability to the specific matters
identified in your question is set out below, by reference to each part of the hydrogen supply chain.

The UK government recognizes the need to introduce a new legal and regulatory framework that
comprehensively covers all hydrogen business activities in order to support hydrogen's continued
development in the UK and some comments on this are also set out below.

Production

From a development perspective, planning and permitting approvals will be required to develop hydrogen
terminals, hydrogen pipelines, electrolysis facilities (including associated power generation facilities),
hydrogen stations and related facilities.

Until such time as a specific planning and permitting framework for hydrogen projects is put in place, the
existing legislation and regulations that apply to equivalent industrial projects in the United Kingdom, e.g.,
gas processing, power generation and carbon capture and storage facilities, will be relevant to hydrogen
projects.

A summary of that framework is set out below.



e Planning Act 2008: projects such as LNG facilities, gas storage and receiving facilities, gas pipelines,
power stations and above-ground electricity lines that satisfy certain capacity thresholds require
development consent as a “nationally significant infrastructure project” or “NSIP” under the Planning
Act 2008.

Any hydrogen project which is analogous to, or includes, any of these facilities (e.g., a hydrogen
terminal, pipeline or processing station that satisfies the relevant capacity thresholds) will be regarded
as an NSIP and will therefore require development consent under the Planning Act 2008. Associated
infrastructure can be included for approval as part of any application for development consent. An
environmental impact assessment is also required to be completed as part of the application.

Decisions in relation to NSIPs are made by the Secretary of State for the Department of Business,
Energy and Industrial Strategy (BEIS), under recommendation from a separate planning unit, which
is tasked with reviewing each application for development consent.

In September 2021, BEIS issued draft policy statements indicating that it intends to treat the following
types of hydrogen projects as NSIPs:

o hydrogen gas-fired electricity generating infrastructure with over S0MW capacity;

o hydrogen pipelines (whether or not the hydrogen is blended with natural gas) if it is expected to
be:

= onshore, over 800mm in diameter and over 40km in length, operating at a pressure over
seven bar gauge, and conveying gas for supply (directly or indirectly) to at least 50,000
customers, or potential customers, of one or more gas suppliers; or

= over ten miles long and would otherwise require authorization under the Pipe-Lines Act
1962; and

o underground hydrogen storage developments (whether or not the hydrogen is blended with natural
gas) if:

= its storage capacity is expected to be at least 43 million standard cubic meters of gas or
higher; or

= it has a projected maximum flow rate of at least 4.5 million standard cubic meters of gas
per day.

Public consultation on the draft policy statements issued by BEIS closed at the end of November 2021.
Following that public consultation, BEIS announced in late February 2022 that certain changes are
intended to be made to the draft policy statements to more clearly demonstrate the role that hydrogen
will play in the move away from dependence on fossil fuels, including the types of infrastructure that
will be required to support development of the hydrogen sector.. Once these changes have been made,
we expect that the draft policy statements will be approved by BEIS and can then be used to determine
planning applications for new hydrogen projects.

e  Town and Country Planning Act 1990: any project which requires the carrying out of any development
on land and is not an NSIP will require planning permission under the Town and Country Planning Act
1990.
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This is likely to be the case for smaller projects such as an onshore hydrogen-fired power plant with a
capacity of less than SOMW, or hydrogen distribution stations.

Decisions in relation to planning applications are made by local planning authorities for the area in
which the project is to be developed and by reference to their local development plans, albeit the
Secretary of State for BEIS can “call in” applications in certain circumstances.

An environmental impact assessment may be required for hydrogen projects if the development
exceeds 0.5 hectares and the particular hydrogen project is likely to have significant effects on the
environment.

o Electricity Act 1989: if neither a development consent under the Planning Act 2008 nor a planning
permission under the Town and Country Planning Act 1990 is required, then a consent under Section
36 of the Electricity Act 1989 will be required in the case of hydrogen projects which involve
constructing, extending, or operating a “generating station” that is:

o onshore with a capacity of over SOMW or
o offshore with a capacity of over IMW and under 100MW.

This is particularly relevant in the case of generating stations that intend to supply electricity to
produce hydrogen using electrolysis, e.g. a wind farm that is integrated with electrolyzers for the
production of green hydrogen. In such a scenario, the wind farm would require consent under Section
36 of the Electricity Act 1989 (subject to meeting or exceeding the above thresholds) as it is a
“generating station”. Hydrogen electrolyzers themselves are not likely to require consent under
Section 36 as they do not generate electricity. The position is less clear where electrolyzers are
integrated with a wind farm, although given their purpose is directly related to the generation of
electricity it seems logical to assume that they would be captured within the wind farms’ Section 36
consent. This is something that will need to be clarified as hydrogen regulation in the UK develops.

Decisions in relation to applications for Section 36 consent are made by the Secretary of State for
BEIS (in the case of onshore projects) or the Marine Management Organization (in the case of offshore
projects).

In addition to the above development requirements and depending on the result of any environmental impact
assessment undertaken, an environmental permit under the Environmental Permitting (England & Wales)
Regulations 2010 (SI 2010/675) may be needed for various activities during the construction or operation
of hydrogen facilities and for activities associated with production, storage, transportation and use of
hydrogen, particularly where such facilities or activities carry a risk of polluting emissions to air, water and
land.

From an operations perspective, there is no requirement for a company to obtain a license solely to produce
hydrogen. Such production, whether by electrolysis or otherwise, would be an “upstream” activity and as
such is not regulated under the Gas Act 1986. However, the Gas Act 1986 does require that any production
of gas, including hydrogen, must be “unbundled” from transportation and supply, i.e., a company producing
hydrogen cannot also transport and/or supply, or be associated with another entity which is transporting or
supplying, hydrogen. The rationale for this is consistent with the rationale for “unbundling” in the gas and
electricity sectors generally as implemented in the European Union in the 1990s, which is to ensure the
separation of activities potentially subject to competition (such as production and supply of energy) from
those where competition is not allowed (such as transmission and distribution, which are regulated
monopolies in the UK).
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Any business that manufactures, stores or uses dangerous substances such as hydrogen in bulk amounts
exceeding threshold quantities is also subject to detailed safety rules set out in the Control of Major Accident
Hazards Regulations 2015, including a duty on the operator or employer to eliminate and reduce the risks
of explosive and dangerous substances. The operator or employer must have a plan for how to deal with
accidents, incidents, and emergencies, and provide sufficient instruction and training. Operations must also
comply with any environmental permit and planning conditions (if applicable). These rules apply mainly
to the chemical and petrochemical industries, and fuel storage and distribution. As such, they apply not only
to hydrogen production businesses but also to storage, transportation and use businesses.

The primary regulators from a health and safety and environmental perspective are the Health and Safety
Executive (HSE), the Environment Agency and the relevant local authority in the area where the hydrogen
is being produced.

Storage

From a development perspective, the comments in the section above titled “Production” and the laws and
regulations applicable to development of production assets will apply equally to hydrogen terminal assets,
including those comprising storage facilities.

From an operations perspective, the regulatory framework that applies to hydrogen storage will depend on
the quantities of hydrogen being stored.

For storage of two tons of hydrogen or more, a consent is required under the Planning (Hazardous
Substances) Regulations 2015 (SI 2015/627).

For storage of five tons of hydrogen or more, there is also a duty to implement safety plans, emergency
plans and a Major Accident Prevention Policy under the Control of Major Accident Hazards Regulations
2015 (SI2015/483), with more stringent duties for storage of 50 tons of hydrogen or more.

As with production, there is no requirement for a company to obtain a license to store hydrogen. However,
there are separate rules on ownership of and access to commercial gas storage facilities that must be
complied with by gas, including hydrogen, terminal operators, such as the Uniform Network Code, Retail
Energy Code and Smart Energy Code. Operators must also co-ordinate with their local distributor within
the National Transmission System, i.e., the gas supply system in the United Kingdom.

Transportation

From a development perspective, the comments in the section above titled “Production” apply equally to
the development of hydrogen pipelines, compression stations and associated transportation infrastructure.

From an operations perspective, a license under the Gas Act 1986 must be obtained from the Office of Gas
and Electricity Markets (Ofgem) to ship or transport hydrogen by pipeline. Shipping or transporting
hydrogen by pipeline without a license or without obtaining an exemption from the requirement to obtain
a license, is a criminal offence.

Shipping and transportation licenses include provisions relating to the safe operation of the network and
price controls. To obtain a license, a company must demonstrate a credible plan on how it will undertake

the licensed activities and allow Ofgem to carry out a risk assessment on those activities.

A person who is transporting hydrogen must also comply with pipeline requirements for design,
construction, installation, operation, maintenance, and decommissioning set out in the Pipeline Safety
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Regulations 1996. As with storage operators, operators of pipelines (including gas pipelines using a blend
of natural gas and hydrogen) must comply with the same industry codes mentioned in the comments above
titled “Storage”.

As far as we are aware, there are no dedicated hydrogen pipelines in the United Kingdom. Blending of
hydrogen and natural gas in pipelines in permitted but the concentration of hydrogen in gas pipelines is
limited to 0.1%, per the Gas Safety (Management) Regulations 1996 (SI 1996/551).

There is no requirement to obtain a license under the Gas Act 1986 to transport hydrogen by road. However,
hydrogen is classified as a dangerous good for purposes of road transportation by, and regulated under, the
European Agreement concerning the International Carriage of Dangerous Goods by Road (ADR). The
ADR sets out the requirements for the classification, packaging, labelling and certification of dangerous
goods (including hydrogen). It also includes specific vehicle and tank requirements and other operational
requirements, for example that hydrogen transport is prohibited through ten road tunnels in the United
Kingdom. ADR is applied in the United Kingdom through the Carriage of Dangerous Goods and Use of
Transportable Pressure Equipment Regulations 2009. It is open to the Department for Transport to issue
written notices allowing time and location-limited deviations from the requirements of ADR.

In addition, any person regularly transporting large quantities of hydrogen would need to appoint a
Dangerous Goods Safety Advisor to monitor that person’s compliance with applicable rules and advise on
transport risks in order to comply with the Health and Safety at Work Act 1974 (HWSA).

Finally, specific designs for tanks, cylinders and tubes are required to transport hydrogen by road under the
Pressure Equipment (Safety) Regulations 2016 (SI 2016/1105). and the requirements of the Carriage of
Dangerous Goods and Use of Transportable Pressure Equipment Regulations (2009), which provides as a
matter of law that no person in the United Kingdom is to carry dangerous goods, or cause or permit
dangerous goods to be carried, where that carriage is prohibited by the European Agreement Concerning
the International Carriage of Dangerous Goods by Road.

Use

From a development perspective, the comments in the section above titled “Production” and the laws and
regulations applicable to development of production assets will apply equally to the development of
hydrogen distribution stations.

From an operations perspective, as with shipping and transportation, a company must obtain a license from
Ofgem to supply hydrogen in the United Kingdom. The comments in relation to shipping and transportation
licenses in the section above titled “Transportation” therefore apply equally in the case of supply licenses.

Storage and dispensing of fuels, including at retail filling stations where hydrogen is used to fill fuel cell
vehicles, is governed by a variety of regulations,. Examples of this include that filling stations need to meet
legislation dealing with fire regulations, planning approval, and building regulations.

Current rules govern liquefied natural gas and hydrogen fuel cells only at this stage and there are currently
only around 14 hydrogen filling stations in the United Kingdom.

Additionally, the Alternative Fuels Infrastructure Regulations 2017 cover technical specification and
customer experience standards for hydrogen filling stations intended for public access. Infrastructure
operators of the filling point are responsible for compliance , whether owning the asset or working on behalf
of a third party. Technical specification standards are required for hydrogen-fueled road transport
infrastructure deployed or renewed after 17 November 2017 for vehicle connectors at refuelling points.
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There is currently no legal requirement for hydrogen purity levels to an end purchaser.

(2) What new laws or regulations for the hydrogen business and activities are being discussed by the
government (central and/or local) or any public authority in your country? In these discussions,
how will the existing regulations be treated (for example, will the new regulations be introduced as
a part of the existing laws or regulations, or will a totally new regulation be introduced, and will the
hydrogen business be exempted from the existing laws and regulations)?

In August 2021, the BEIS published its hydrogen strategy for the United Kingdom (Hydrogen Strategy).
The Hydrogen Strategy recognizes that hydrogen is a developing area of energy policy and that industry is
looking to the UK government to provide capital and revenue support, regulatory levers and incentives,
assurance on quality and safety, direction on supply chains and skills, and broader strategic decisions to
support hydrogen's continued development in the United Kingdom.

As part of the Hydrogen Strategy, BEIS has consulted with industry on the following matters, which are
widely considered to be of key importance in developing a hydrogen economy:

e options for an emissions standard that defines what is meant by ‘low carbon’ hydrogen, including:
o amethodology for calculating GHG emissions associated with hydrogen production; and

o a subsequent greenhouse gas emissions threshold against which differentlow carbon
hydrogen production pathways would be measured;

e options to support at-scale deployment of low carbon hydrogen production during the 2020s, including:
o the type of funding that will be offered to industry; and
o the technologies and activities to be supported; and

e the business model that will be used to support deployment of hydrogen projects, including primary
design features relating to price and volume support.

The consultation closed at the end of October 2021 and the outcome is pending.

The Hydrogen Strategy provides the following indicative timelines to develop a hydrogen economy in the
United Kingdom:

Timing Action

2021-2024 e  Networks delivered through existing regulatory and legal framework

e Regulatory signals (e.g., H2 readiness) in place. Wider standards (e.g., safety and
purity) updated/in place

e  C(ritical first-of-a-kind deployment barriers addressed

e  Planning and permitting regimes in place

2025-2027 e Initial network regulatory and legal framework in place including potentially
blending

e Initial system operation in place

e  Further deployment barriers addressed — purity, installation, equipment
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e  Qas billing methodology in place

2028-2030 e Long-term regulatory and legal framework and role for regulation in place to
support network expansion

e Long term system operator(s) in place

e Necessary regulations, codes and standards addressed and in place

Mid 2030s | e  Framework in place enabling cross-border pipeline/shipping trade
onwards e  Regulatory framework adapted as market matures

Whilst it is unclear whether this would require existing laws and regulations to be amended, or new laws
and regulations to be enacted, we assume that a combination of the two may be the approach which is
ultimately adopted given the complexity of the current regulatory framework.

2. Organizations for Hydrogen Safety

(1) What entities are in charge of regulating, supervising, and/or monitoring the hydrogen business?
Please explain the roles of the central government, local governments, public organizations, and/or
private organizations in regulating, supervising, or monitoring the hydrogen business.

As discussed above, numerous entities play a role in regulating, supervising, and monitoring the hydrogen
business, based on the segment of the hydrogen supply chain. A summary of the applicable UK government
entities is set out below for ease of reference. More detailed comments on the roles that each of these entities
play is set out in section 1.

e  Secretary of State: the cabinet minister in charge of a government department. For the purposes of this
note, the Secretary of State is the cabinet minister in charge of BEIS.

e BEIS: the UK government department responsible for government policy on business, industrial
strategy, science, innovation, energy, and climate change.

e QOil and Gas Authority: the regulator of the offshore oil and gas sector in the United Kingdom,
including oil and gas licensing, oil and gas exploration and production, oil and gas fields and wells, oil
and gas infrastructure and carbon storage licensing.

e  HSE: the UK government agency responsible for the encouragement, regulation and enforcement of
workplace health, safety, and welfare, and for research into occupational risks.

o  Environmental Agency: the key UK regulator for waste management and industrial activities. It issues
environmental permits under the Environmental Permitting regime and grants water abstraction
licences (there are equivalent bodies for Scotland, Wales, and Northern Ireland).

e Marine Management Organization: the key regulator responsible for managing, regulating, and
controlling activity in the marine environment. It carries out marine licensing and enforcement
functions on behalf of the Secretary of State in respect of all waters adjacent to England (there are
equivalent bodies for Scotland, Wales, and Northern Ireland) and all UK offshore waters.

e  Ofgem: the key office responsible for acting on behalf of the Gas and Electricity Markets Authority in
regulating the downstream gas industry (and the electricity industry) in the United Kingdom;

e Local authorities: comprise all the relevant local governments and bodies responsible for
implementation and supervision of a range of services for people and businesses in defined areas in
the industry.

In addition to these UK government entities, there are many private organizations, e.g. laboratories,
providing assessment activities that are likely to be relevant to hydrogen businesses, including certification,
testing, inspection and calibration services. These organizations are in turn assessed and accredited by the
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United Kingdom Accreditation Service (“UKAS"). UKAS is a non-profit private company established by
a Memorandum of Understanding with the UK government (represented by BEIS) and constituted by a
range of members representing those who have an interest in accreditation, e.g. national and local
government, business and industry, purchasers, users and quality managers. Whilst UKAS does not have
any legal or regulatory enforcement powers, it does have an “oversight” function and works to ensure that
those private organizations’ that it accredits meet the applicable international accreditation standards.

(2) How the safety of hydrogen activities is ensured under the regulation? For example, are any
governmental approval before starting hydrogen facility operations, periodical or non-periodical
Pphysical inspections by a governmental body, or technical guidelines prepared by a governmental
body or a private entity used for that purpose? Are there any other mechanisms for the purpose?

The safety of hydrogen activities is regulated in the same way as the safety of gas activities generally in the
United Kingdom.

The regulatory regime is complex and far reaching. The primary piece of legislation is the HWSA and there
are a number of pieces of additional legislation, including specific legislation for offshore gas installations
and gas pipelines.

With regards to offshore gas installations, operators or owners must prepare a safety case which
demonstrates they have the ability and means to control major accident risks to an extent that is acceptable
to the HSE. The safety case must be approved by the HSE before operation commences and the gas
installation must be operated in compliance with the safety case. The safety case should be a "living
document" that reflects the reality of the situation on the installation. A revised safety case must be
submitted by the operator or owner of the offshore gas installation every three years, calculated from the
HSE's acceptance of the original safety case or subsequent revision. Similar requirements apply with respect
to gas pipelines.

The HSE has power of entry to all workplaces under the HSWA and associated legislation to inspect health
and safety conditions and to investigate accidents to personnel. This would extend to both onshore and
offshore gas installations. These powers can be exercised by the HSE at any time in order to investigate
(when accidents have happened or a complaint is made) whether people are at risk and to take appropriate
enforcement action in relation to any non-compliance, ranging from advice on stopping dangerous work
activities to potentially withdrawing approvals, varying licences, or taking prosecutions where people are
put at serious risk.

In addition, the Offshore Petroleum Regulator for Environment & Decommissioning (OPRED) (which is
a part of BEIS) has powers to inspect offshore gas installations (sometimes jointly with the HSE) to ensure
compliance with relevant regulations and permit conditions and to gain assurances that operations are
undertaken with due consideration of environmental aspects and impacts and with effective controls to
minimize the likelihood of releases to the environment.

(3) What entities and/or organizations engage in issuing the authentication for hydrogen
facilities/equipment, and/or testing hydrogen plants/facilities/equipment?

The key entities engaged in issuing authentication for hydrogen facilities/equipment, and/or testing
hydrogen plants/facilities/equipment are Ofgem, the HSE and OPRED in the United Kingdom.

3. Technical Safety Rules
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(1) How are the technical safety rules determined? Is this determined by the central government or a
private entity such as an organization set by the relevant industrial companies? Is a hydrogen
business company allowed to rely on “self-determined” safety rules?

Technical safety rules for gas businesses, including hydrogen businesses, are principally determined by the
UK government under regulations created, issued and enforced by the HSE. Any participant in hydrogen
businesses must comply with these regulations as a minimum standard. We are not aware of hydrogen
business companies being allowed to “self-determine” their own safety rules. In theory this may be possible,
provided that such rules were at least as stringent as applicable regulations.

(2) How are the technical safety rules, such as rules on (a) distance between facilities/equipment and
the neighboring land, (b) the necessity of walls between facilities/equipment and the neighboring
land, and (c) fabric/material used in the hydrogen facilities/equipment, determined? Are they
determined by a risk basis approach (such that a regulation should be proportionate to the
materiality and likelihood of risks, and should allow reasonably acceptable risks) or another
approach? What tests are made to set the rules?

As there is no specific regulatory framework for hydrogen yet in the United Kingdom, these matters would
be determined under existing regulations that relate to gases more generally.

The main regulations that apply to these are:

e  (Gas Safety (Management) Regulations 1996: these regulations apply to the conveyance of gas (albeit
only in the case of gas that consists primarily of methane) and require all gas transporters to prepare
and submit a safety case to the HSE. This identifies the hazards and risks associated with their
operations, explains how they are controlled, and describes the system in place to ensure that controls
are applied.

o Pipeline Safety Regulations 1996: these regulations deal with pipeline integrity and are aimed at
securing safety in the design, construction, installation, operation, maintenance and decommissioning
of pipelines.

e Building Regulations 2010: these regulations apply to building construction works to ensure the health
and safety of people in and around buildings. They provide a minimum standard relating to the
construction and alteration of premises.

Safety related documentation prepared under the Gas Safety (Management) Regulations 1996 and the
Pipeline Safety Regulations 1996 is assessed by the HSE on an objective basis using a risk basis approach,
with the expectation that risks are either avoided or reduced at source so far as reasonably practicable and
in accordance with guidance issued by the HSE. This process can involve varying degrees of rigor that will
depend on the nature of the hazard, the extent of the risk and the control measures to be adopted. The more
systematic the approach, the more rigorous and more transparent it is to the regulator and other interested
parties. However, operators and owners of gas facilities should not be overburdened if such rigor is not
warranted. The greater the initial level of risk under consideration, the greater the degree of rigor the HSE
requires of the arguments purporting to show that those risks have been reduced so far as reasonably
practicable.

The Building Regulations 2010 specify certain objective technical matters that are likely to be of relevance
to hydrogen facilities, including that buildings must be at least 1 meter from the boundary of neighboring
land.
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In addition to these regulations, the construction industry typically takes guidance from codes of conduct
and technical standards issued by the British Standards Institution and the Institution of Gas Engineers
which prescribe certain technical matters, e.g., in relation to the depth of gas pipelines.
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The Japanese Government is considering the introduction of a well-suited and
comprehensive regulatory framework for the hydrogen business, and, in that respect, they
would like to know the current and future (discussed) regulatory framework for the
hydrogen business in your jurisdiction.

General Overview: Regulatory Framework in Germany

The regulatory framework of the hydrogen business in Germany can be roughly broken down into
four sets and two clusters of provisions: The first cluster of provisions relates to classical public
law aspects such as protection of life, health, environment and property. The second cluster of
provisions aims at the legal and economic market design of the hydrogen business in Germany.
In the first cluster the set of provisions on approvals of H2 infrastructures is closely linked to the
applicable safety standards and defines conversely the legal framework for such standardization.
In the second cluster the set of provisions stipulating the regulatory requirements for the
access and usage of H2 infrastructures work hand in hand with economic promotion
schemes incentivizing investments into the hydrogen business in Germany. Please note, that
the following overview is a schematic representation and, as a matter of course, there are overlaps
between the various sections.

Regulatory Framework for Hydrogen in Germany

Public Law
Public law approvals for H2 Safety Standards for H2
infrastructures -

~

All provisions on approvals, permits and I All technical safety standards for H2
licenses for the construction and/or operation __ applications, including their relevance
of H2 infrastructures (pipelines, terminals, - for approval procedures under public
production units, H2 stations) law and institutional aspects
Regulation of access to H2 Promotion Schemes for H2
infrastructures -

/ All statutory provisions granting
All provisions on the conditions of I financial benefits, including exemption
third-party access to H2 infrastructures,\\ for generally applicable levies and
including fees, as well as exemptions o taxes, as well as subsidy scheme
from usual regulatory provisions for a aiming on the promotion of the H2
market ramp-up period industry and the market ramp-up

Market Design/Requlation
1. Regulatory Framework
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Please provide an outline of the regulatory framework on the hydrogen business in your
country.

(1) What laws and regulations do/will apply to hydrogen business activities in the
hydrogen supply chain of production, storage, transportation, and use. Specifically,
please explain the regulatory framework for hydrogen terminals, pipelines, transportation
of hydrogen by vehicle, generation of hydrogen by water electrolysis, hydrogen stations,
and hydrogen use.

(2) What new laws or regulations for the hydrogen business and activities are being
discussed by the government (central and/or local) or any public authority in your country?
In these discussions, how will the existing regulations be treated (for example, will the new
regulations be introduced as a part of the existing laws or regulations, or will a totally new
regulation be introduced, and will the hydrogen business be exempted from the existing
laws and regulations)?

For your information, in Japan, the High Pressure Gas Act generally applies to the
hydrogen business (which uses high pressure hydrogen), and the Gas Business Act or
Electricity Business Act applies when certain conditions meet. The Fire Act or Industrial
Safety and Health Act may also apply depending on the circumstances.

(1) The regulatory framework governing the hydrogen business in Germany, in particular the
production, transportation, storage and use of (green) hydrogen, is currently undergoing significant
changes, being subject to important amendments which account for the increasing importance of
the developing technology for Germany’s energy transition (Energiewende). Currently, there is no
comprehensive regulatory framework on hydrogen. Rather, laws and regulations can be
characterized as a patchwork of laws and regulations which are regularly assessed and under
development. Similarly to Japan, depending on the circumstances, different laws may apply.

As of today, several national (federal) laws and regulations apply to the hydrogen business, with
some of them already considering — often by means of transitional provisions and arrangements —
the production, transportation and use of green hydrogen in particular. Moreover, EU law has also
partially created binding provisions on hydrogen, with more advanced and comprehensive
regulations currently being underway. The most important national (federal) laws and their
respective provisions governing certain aspects of the hydrogen business can be summarily
described as follows:

. The Energy Industry Act (Energiewirtschaftsgesetz — EnWG) provides for a major
proportion of the current legal provisions on hydrogen, governing the grid-based supply
(leitungsgebundene Versorgung) of the general public with electricity, (natural) gas and
hydrogen (Sec. 1 (1) EnWG). The EnWG sets the framework for the network/grid
infrastructure, in particular with regard to the operation of and third party access to the
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transportation network (distribution and transmission network), unbundling obligations for
network operators as well as financial regulations, i.e. the network fees imposed on the
grid/network user. Due to the grid-based nature of the electricity, gas and hydrogen supply
governed by the EnNWG, the storage or transportation of hydrogen outside the grid/network
infrastructure, e.g. in mobile facilities such as trucks is not subject to the framework.
However, fixed storage facilities which are operated by energy supply companies — instead of
the network operators — are also subject to the rules on the non-discriminatory access of third
parties (see also below) if connected to the grid. Apart from regulating the network operation,
the EnWG also defines the technical requirements for the construction and operation of
energy plants (Sec. 49 EnWG, see below regarding electrolysers and under 2) and 3)). The
framework set in the EnWG regarding electricity and gas infrastructure is largely determined
by EU Law, implementing the Electricity and Gas Directives.

Under the current regulatory regime, a distinction has to be made between the addition of
hydrogen to natural gas pipelines (also referred to as “blending”, Beimischung) and the
newly introduced regulation applicable to pure hydrogen networks by means of an
amendment to the EnWG in 2021.

The framework accounts for the use and transportation of hydrogen by including it in the
definition of gas pursuant to Sec. 3 No. 19a EnWG insofar as the hydrogen has been
produced by water electrolysis and is fed into the gas supply network by adding it to natural
gas pipelines [Regulation of access to H2 infrastructures]. The hydrogen encompassed in
this definition is not confined to green hydrogen but also includes the production of hydrogen
with electricity from fossil fuels.

By contrast, pursuant to Sec. 3 No. 10f EnWG, hydrogen can be treated as biogas if it has
been produced by water electrolysis and the electricity used for the production is proven to
predominantly derive from renewable energy sources within the meaning of Directive
2009/28/EC, entailing the production of green hydrogen — although not explicitly defined as
such. According to the legislative explanation, this is only the case if the share of renewable
energy sources used in the electricity generation process amounts to at least 80 percent. To
Biogas, the regulatory framework under the EnWG, including the Gas Network Access
Ordinance (Gasnetzzugangsverordnung), is generally applicable. Under the Ordinance,
biogas enjoys privileged access to the gas supply network. Besides the possibility to add
biogas in the form of hydrogen to natural gas pipelines, in principle, a pure “biogas-hydrogen”
distribution network would be legally permissible and conceivable.

Additionally, energy plants which produce hydrogen by water electrolysis or biogas are
exempted from the feed-in fees (Einspeiseentgelte) under the applicable network fee
regulations pursuant to Sec. 118 (6) sentence 8 EnWG. These fees have to be paid to the
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network operator for the use of and granting access to the network. However, independently
of the form of gas, no fees have to be paid for feeding into the distribution network. Thus, the
provision is only of relevance for feeding-in the transmission network. Obviously, such
exemptions from the network fee regulation serves the purpose of enabling a fast ramp-up of
the new technology.

Following a significant amendment of the EnWG in July 2021, for the first time the act
stipulates a framework for the regulation and operation of pure hydrogen networks by
introducing a new section 3b (Sec. 28j to 28q EnWG). Furthermore, hydrogen has been
placed alongside gas as an independent energy carrier pursuant to Sec. 3 No. 14 EnWG.

The framework for pure hydrogen networks must be regarded separately from the general
gas network regulation and only applies if the network operator has opted for its application,
Sec. 3 No. 39a, 28j (1), (3) EnWG (the so-called “opt-in-option”). Otherwise, the regulation of
a pure hydrogen network is not subject to the EnWG,; instead, the general provisions of
antitrust law apply, especially Sec. 18 of the Act against Restraints on Competition. If the
network operators opts for the regulation under the EnWG, the law stipulates the third party
negotiated access on the basis of reasonable and non-discriminatory conditions (Sec. 28n
(1) EnWG) [Regulation of access to H2 infrastructures]. Moreover, similar to the
applicable regulations for electricity grid and gas network operators, unbundling obligations
for hydrogen network operators are established. Hence, hydrogen network operators shall
not produce, store or supply hydrogen or hold title to respective facilities, Sec. 28m (1)
sentence 2, 3 EnWG. Furthermore, the Federal Government has recently adopted an
Ordinance regarding the regulation of network fees for the use of an access to hydrogen
networks (Wasserstoffnetzentgeltverordnung) based on Sec. 280 EnWG. The explanatory
memorandum of the EnWG amendment emphasizes the transitional nature of the imposed
regulations and voluntary basis on which the operation of pure hydrogen network becomes
subject to such regulation under the EnWG. Hence, the amendment is supposed to provide
the basis for the development of a hydrogen network infrastructure without necessarily
imposing the EnWG framework regarding the transport or utilization of hydrogen. The
legislator also considers that with regard to the development of the hydrogen infrastructure,
the situation is not comparable to the liberalization of the market for the supply of electricity
and gas in 1998 or the new regulation of electricity and gas networks in 2005 which were
meant to create more competition on the market and restrict the monopoly power of network
operators. As opposed to the gas and electricity sector, the hydrogen infrastructure must be
created in parallel to the regulatory framework for a future network monopoly. As of now, the
decision to be subject to the EnNWG regulation is left to the operators of pure hydrogen
networks. The legislator presumes that choosing the implemented framework of the EnWG
may not benefit the operator in the form of higher revenues but rather the network users by
providing them more legal certainty and transparency regarding network access.
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Consequently, under this assumption the regulated networks may be more attractive to third
parties. In a nutshell, the regulation is primarily supposed to support the establishment of a
competitive market structure while also creating a foreseeable and fair legal framework for
hydrogen networks. Lastly, the legislative explanations state that the potential for
discrimination of network users will rise with increasing hydrogen networks, which will
possibly require that the EnWG regulation applies to all hydrogen networks in the medium
term." In this sense, the introduction of rules comparable to those applicable to conventional
gas networks already anticipates amendments to the regulatory framework, including at the
EU level.

Please note that the established framework does not differentiate between green hydrogen
(hence, produced by water electrolysis with electricity deriving predominantly from renewable
energy sources) and other types of hydrogen. Moreover, the regular differentiation between
distribution and transmission networks for natural gas pipelines does not apply.

However, the legislator has clearly emphasized the transitional nature of the newly
established legal regime until the adoption of a comprehensive framework at the EU level, in
particular by an amendment of the Gas Directive and the Gas Regulation (see below under
(2)). The Federal Government also assumes that under current EU Law, only a separate
regulation of pure hydrogen and natural gas networks is permissible. This applies in
particular to the regulation of the networks fees charged by the transmission network
operators (Fernleitungsnetzbetreiber) which are approved by the Federal Network Agency
(Bundesnetzagentur — BNetzA) in direct application of EU Law.? As already laid out above,
the newly established framework for pure hydrogen networks does not exclude the possibility
to add hydrogen to existing natural gas pipelines depending on its classification as biogas or
gas within the meaning of Sec. 3 No. 10f, 19a, EnWG.

Importantly, Sec. 28q EnWG establishes the obligation of hydrogen network operators to
adopt an every two year Network Development Plan on network infrastructure planning for
pure hydrogen networks with the target year 2035 which is due for the first time on 1
September 2022. Currently, the network development plan created by the transmission
network operators pursuant to Sec. 15a EnWG only covers expansion measures with regard
to natural gas pipelines (as per the definition of transmission networks contained in Sec. 3
No. 20 EnWG). However, Sec. 113b EnWG already allows for the consideration of those
natural gas pipelines in the network development plan which in perspective could be
converted into pure hydrogen pipelines, with a view to creating an integrated hydrogen
network. In their proposal for the current Network Development Plan (Netzentwicklungsplan —

See the legislative proposal for the EnWG amendment dated 9 March 2021, Bundestag Document 19/27453, p. 117-
120.

Federal Government, answer to the parliamentary question of the FDP parliamentary group dated 21 September
2021, Bundestag Document 19/32533, p. 2.
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NEP) Gas 2020-2030, the transmission network operators have already drawn up a potential
hydrogen network and come up with proposals for the necessary expansion/construction as
well conversion measures (which, however are not legally binding).

In the recent EnWG amendment, the legislator has also put great emphasis on accelerating
the expansion of the hydrogen infrastructure by establishing a framework which allows for the
conversion of existing network infrastructure, in particular natural gas pipelines [Public
law approvals for H2 infrastructures]. The BNetzA assumes that a hydrogen network
infrastructure will develop parallel to the existing gas network on the basis of converted and
upgraded natural gas pipelines. For instance, official approvals of gas supply pipelines for
natural gas (insofar as they have been integrated into a planning approval procedure and are
not installations requiring a permit pursuant to Federal Immission Control Act) shall also be
deemed to be approvals for the transport of hydrogen, Sec. 43I (4) sentence 1 EnWG. Thus,
the transport of hydrogen in the existing gas pipelines pursuant to the EnWG does not
require further approval or the carrying out of an Environmental Impact Assessment (EIA) but
only a notification by the operator to the competent authority. For this purpose, the operator
has to submit an expert opinion and documentation demonstrating that the converted
pipeline complies with the technical safety requirements pursuant to Sec. 113c (3), 49 (1)
EnWG. Moreover, transmission network operators have to demonstrate that the natural gas
pipeline to be converted into a hydrogen pipeline can be removed from the regular
transmission network. New gas pipelines intended for the transport of pure hydrogen will
however require a planning approval if they exceed a diameter of 300 millimeters, Sec. 43|
(2) EnWG. Pure hydrogen pipelines with a smaller diameter may however also be subjected
to a planning approval procedure if the operators opts for it. Moreover, Sec. 113a EnWG
establishes the continuity of existing (private) rights of use to hydrogen pipelines (e.g.
regarding land usage agreements, limited personal easements, etc.). Pursuant to Sec. 113a
(2), contracts with municipalities for the use of local traffic routes (concessions) within the
meaning of Sec. 46 EnWG shall continue to apply until the end of their agreed term for the
transportation and distribution of hydrogen.

. The Renewable Energy Sources Act 2021 (EEG) considers in particular the production of
hydrogen by creating the bases for a reduction or exemption from the EEG levy (EEG-
Umlage) [Promotion Schemes for H2].The EEG generally serves the (financial) promotion
of renewable energy sources by increasing their share in the electricity production, serving
the aim of climate protection and reaching Germany’s climate targets.® The EEG levy is
currently an essential part of the electricity price paid by end consumers, including the
industry, intended for the financing of renewable energy installations (mostly under the so-
called market premium model). The reduction or exemption applies to companies dedicated

3 Currently, the EEG foresees an increase of the share of renewable energy sources to 65% of the gross electricity
consumption by 2030; the new Federal Government foresees an increase of even 80% by that date.
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to the electrochemical production of hydrogen, with both options mutually excluding each
other:

. Sec. 64a EEG 2021 provides for a reduction of the EEG levy down to 15%. The
reduction is not limited to green hydrogen; this restriction may however be introduced
by an ordinance to be issued pursuant to Sec. 93 No. 1 EEG. A special application
procedure has been set up, eligibility is limited to companies which fulfil certain
requirements.

. Sec. 69b EEG 2021 provides for a complete exemption from the EEG levy. No special
application procedure applies. Rather, the requirements for the production of green
hydrogen have entered into force on 1 January 2022 by means of an Ordinance
(Verordnung zur Umsetzung des Erneuerbare-Energien-Gesetzes 2021 und zur
Anderung weiterer energierechtlicher Vorschriften). Inter alia, the Ordinance requires
that the electricity used demonstrably and exclusively comes from renewable energy
plants, with at least 80% of the electricity used coming from installations located in the
price zone for Germany. The exemption only applies to plants commissioned until the
end of 2029.

Please note that in its coalition agreement, the parties of the new federal government have
announced their intention to completely abolish the EEG levy by 1 January 2023 with the aim
to generally reduce electricity prices. Recent news indicate that the federal government
intends to abolish the EEG levy already by 1 July 2022. If this measure were implemented,
these provisions would naturally lose their incentivizing effect.

In this context, provisions of EU Law, the Renewable Energy Directive (Directive (EU)
2018/2001 — RED II) which had to be implemented into German Law by 30 June 2021 must
also be considered. The RED Il sets a new binding target for the overall share of energy from
renewable sources in gross final consumption of energy of at least 32% by 2030. Art. 7 (1)
(2) RED Il explicitly includes hydrogen in its distinction between the share of energy from
renewable sources in gross final energy consumption from gas and electricity. Considering
the wording of the provision and recital 59 Directive, the EU legislator recognizes only green
hydrogen in this regard. Hydrogen is to be classified as gas with regard to the certificate of
origin to be generally issued for renewable energy sources pursuant to Sec. 19 (7) sentence
1 b) ii. Lastly, for transportation purposes, green hydrogen is also defined as a renewable fuel
under Annex Il RED Il concerning the “energy content of fuels”. By means of a delegated act
pursuant to Sec. 27 (3) (7) RED II, the recognition of green hydrogen in the transport sector
will be regulated, of which the Commission has already issued a proposal.

The framework of the Offshore Wind Energy Act (Windenergie-auf-See-Gesetz —
WindSeeG) may also play an increasingly important role for the hydrogen business in future,
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in particular with regard to the production of hydrogen using the electricity generated by wind
energy plants offshore. By means of an Ordinance pursuant to Sec. 67a, 71 No. 5 WindSeeG
(Verordnung zur Vergabe von sonstigen Energiegewinnungsbereichen), the Federal Ministry
for Economic Affairs and Climate Action has established a tendering procedure for areas
where other types of energy as well as energy carriers, e.g. green hydrogen produced by
means of water electrolysis (e.g. using the electricity from offshore wind plants) can be
produced in the future. So far, two areas in the Exclusive Economic Zone (EEZ) of the North
and Baltic Sea have been designated for such use. The prodcution of green hydrogen
offshore is supposed to make a significant contribution to reaching the national target of an
electrolysis capacity of 5 GW by 2030 under the national hydrogen strategy (please note that
according to the coalition agreement of the new Federal Government, this target has been
raised to 10 GW by 2030).

Furthermore, in the transportation sector, green hydrogen can be considered for reduction
obligation of oil companies distributing fossil fuels. Pursuant to Sec. 37a (1) sentence 1, (4)
BImSchG, the share of fossils fuels has to be reduced by 6 percent annually. Pursuant to
Sec. 3 (2) BImSchV No. 37, (Ordinance No. 37 based on the BImSchG), hydrogen produced
by water electrolysis can be considered for this reduction target.

For the purpose of the production of hydrogen by water electrolysis, the approval procedure
for electrolysers as well as storage facilities is also of primary importance. Generally
speaking, power-to-x plants, including industrial scale electrolysers will require a permit
pursuant the Federal Immission Control Act (Bundesimmissionsschutzgesetz — BImSchG)
[Public law approvals for H2 infrastructures].This may also include public participation in
the approval procedure as well as the carrying out of an Environmental Impact Assessment.
However, operators may also opt for a planning approval procedure under the EnNWG
pursuant Sec. 43 (2) No. 7 as electrolysers fall within the definition of energy cogeneration
plants. This option has two advantages for operators: first, a planning approval procedure
entails the concentration of all necessary approvals in one final approval decision, including
permits under the Water Resources Act (these for example would be excluded under the
BImSchG procedure). Furthermore, Sec.44b, 45 EnWG provide for the possibility to take
possession of land/property as well as the expropriation of owners if it is necessary for the
construction of the energy plant.

Usually, storage facilities will also require an approval pursuant to Sec. 4 (1) BImSchG, with
the type of procedure (formal with public participation or simplified) depending on certain
thresholds with regard to the amount of hydrogen to be stored. If the storage capacity
reaches 30 tons or more, a formal approval procedure pursuant to Sec. 10 BImSchG must be
carried out. On the other hand, if the facilities are constructed as underground facilities
(cavern storages), the Federal Mining Act applies to their approval.
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Lastly, for filling stations for hydrogen cars, a permit pursuant to Sec. 18 Industrial Safety
Ordinance (Betriebssicherheitsverordnung) will be required, entailing e.g. the submission of a
fire and explosion protection concept prior to the authorization. Operators of hydrogen filling
stations are obligated to ensure their safe operation pursuant to several regulations, in
particular in accordance with the minimum requirements under the Industrial Safety
Ordinance. The safety requirements are concretized in technical norms such as the Technical
Rules for Operational Safety (TRBS). Compliance with the requirements of TRBS 3151
(applicable to hydrogen filling stations) entails a presumption of compliance with the safety
obligations of the Industrial Safety Ordinance. If the operator deviates from the guidelines of
this technical rule, he has to ensure the same level of safety and health protection for his
employees. Generally, an approved inspection agency (Zugelassene Uberwachungsstelle,
ZUS) has to review the safety documentation and confirm that the station can be safely
operated as well as conduct periodic inspections. Moreover, filling stations may be subject to
an approval under the BImSchG if a storage capacity of 3 tons is reached. The BImSchG
approval concentrates an operation permit under the Industrial Safety Ordinance. If no
BImSchG approval is required, depending on the respective applicable Building Code of the
Federal State, a building permit alongside the permit under the Industrial Safety Ordinance
may be required.

Hydrogen combustion power plants, e.g. industrial plants using hydrogen for the
production of electricity will generally also require an approval pursuant to Sec. 4 (1)
BImSchG and hydrogen is already taken into account as an alternative energy carrier and
substitute for natural gas in this regard (for instance, in gas-fueled turbines). For power plants
with a capacity of 50 MW (thermal heat) or more, a formal procedure pursuant to Sec. 10
BImSchG will be carried out. On the other hand, power plants using hydrogen with a capacity
of less than 50 MW (thermal heat) can be approved in a simplified procedure pursuant to
Sec. 19 BImSchG, without the need of a public participation in the approval procedure.

There are no apparent specific regulations governing the transportation of hydrogen by
vehicle [Safety Standards for H2]. Rather, current legislation focuses on the reduction of
greenhouse gas emissions in the transportation sector for which green hydrogen may be of
use, e.g. in the rail sector or truck traffic. However, the general rules and applicable laws
regarding transport safety apply. Compressed Hydrogen is generally regarded as a
hazardous substance and dangerous good (as a flammable gas) for the purpose of transport
regulation. For instance, this entails restrictions for the use of certain categories of tunnels in
case of hydrogen carriage in tanks. Among applicable regulations regarding transport safety
international agreements such as the Agreement concerning the International Carriage of
Dangerous Goods by Road (ADR), EU Law (Directive 2008/68/EC on the inland transport of
dangerous goods), and the German Hazardous Goods Transportation Act
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(Gefahrgutbeférderungsgesetz, applicable to transport by road, on railways, waterways and
aviation) can be considered, with several ordinances providing further regulations on the
ADR and its implementation.

As a matter of course, hydrogen as a potentially explosive gas also falls under the
Ordinance on Hazardous Substances (Gefahrstoffverordnung) which defines strict
requirements for the placing on the market as well as safety measures for the protection of
people and the environment. Additionally, for industrial plants such as electrolysers the
Hazardous Incident Ordinance (Stérfallverordnung) with additional safety requirements
regarding their operation applies if a threshold of 5000 kilograms of hydrogen is reached.

(2) It remains to be seen if the German legislator will introduce comprehensive legislation in the
form of an “umbrella law” in order to foster the development of the hydrogen business in Germany.
In a study published in July 2020, the BNetzA suggested the adoption of a “law on hydrogen
infrastructure” (Wasserstoffinfrastrukturgesetz), advocating for broadening the legal framework by
introducing an advanced and technology-neutral terminology regarding hydrogen. However, the
question whether the purpose of advancing the hydrogen business along the whole supply chain
would be best served in such a comprehensive law is subject to the discretion of the legislator and
also dependent on the development of the technology as a whole in the upcoming years. Lastly, it
must be taken into account that the national regulation is also strongly determined by current and
future EU regulations, in particular with regard to the framework governing the network
infrastructure. The broad EU competence in this field is based on its shared competence in energy
policy as well as internal market harmonization considerations. In this context, it appears likely that
the legislator will implement the revised Gas Directive into the EnNWG in the future, ensuring
consistency in the application of the regulatory framework governing energy supply in the future.
The undergoing development of the hydrogen business will necessitate further adaptations of
national laws and regulations in the future.

Future developments and regulatory measures are also largely determined by the National
Hydrogen Strategy adopted in 2020, the EU Hydrogen Strategy and common rules of the internal
market. In particular, projects with regard to green hydrogen may receive considerable financial
support under EU state aid law if approved across several member states as so-called “Important
Projects of Common European Interest” (IPCEls). Additionally, after their formal adoption by
the EU Commission on 27 January 2022, the new and revised “Guidelines on State aid for climate,
environmental protection and energy” (CEEAG) govern state aid for the production of green or
low-carbon hydrogen as well as hydrogen infrastructure projects in member states (including e.g.
transmission pipelines, storage facilities, interconnectors, equipment for the safety of hydrogen
installations). The coalition agreement concluded between the parties of the new Federal
Government sets ambitious targets regarding the creation of a “hydrogen economy” (import and
transport infrastructure) with a view to a fast market ramp-up prioritizing the production of green
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hydrogen. Accordingly, the creation of an integrated hydrogen network/infrastructure will require
the acceleration of planning and approval procedures. The national target for an electrolysis
capacity is supposed to be raised from previously 5 to 10 GW by 2030.

In essence, the National Hydrogen Strategy defines objectives for the use of hydrogen along the
whole supply chain, intended to create a “hydrogen economy” by making use of its potential as an
energy carrier, an energy storage system, in the field of power-to-x as well as a means to reduce
carbon emissions especially in the industry. The Strategy sets the following targets and measures:

o Creating the regulatory conditions for a market ramp-up;
J Making hydrogen competitive;
J Establishing hydrogen as an alternative energy carrier;
J Facilitating its use in the industry, thus enabling the transformation of the economic
towards carbon neutrality;
. Hydrogen as a common European project, creating a framework for its promotion
through internal market regulation and EU state aid law;
. Fostering international cooperation, including in trade, transport and science;
. A governance structure is established for this purpose, also regarding the
cooperation with the federal states (some of them having adopted their own
hydrogen strategies);
o Action Plan: 37 measures to be implemented are defined for each area of use, inter
alia for
. Production of hydrogen: several measures of financial promotion, application in
the industry, production of green hydrogen using offshore wind energy (see
already above)

. Transportation: using hydrogen in order to reduce carbon emissions (use as a
renewable fuel, construction of filling stations, fuel cell vehicles)

. Industry: introduction of a Carbon Contracts for Difference (CfD) model,
innovation programme logistics

. Heat, infrastructure: raising energy efficiency; enabling “hydrogen-ready” plants
within the framework of the Combined Heat and Power Generation Act (KWKG)
and the Renewable Energy Sources Act

. Science and Innovation: promoting laboratories (Reallabore) for the innovative
use of hydrogen

J EU and international level: fostering investments through IPCEls in the area of
hydrogen technologies, cooperation between member states in projects along
the whole supply chain; Greenbook for the EU Hydrogen Strategy; pilot projects
in cooperating countries.

Projects within the framework of the IPCEIs will play a significant role in the promotion of
hydrogen. The map below published by the Federal Ministry for Economic Affairs and Climate
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Action depicts regions in Germany where different IPCEls in different areas (production,
infrastructure, mobility, industry) will be developed [Promotion schemes for H2]:
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Finally, in December 2021, the EU Commission has published its proposals regarding the
revision of the Gas Directive (Directive COM(2021) 803 final) and Regulation (Regulation
COM (2021) 804 final).# Both proposals aim at establishing a market for hydrogen, with the
application of the market rules intended for two phases (before and after 2030). The intended
provisions largely govern access to hydrogen infrastructures, the separation of hydrogen
production and transport activities (unbundling obligations) as well as tariff setting (financial
regulation) [Regulation of access to H2 infrastructures].

4 Please note that unlike the Directive, the Regulation will be directly applicable and does not have to be implemented
into national law.
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For this purpose, a new governance structure will be created, the European Network Operators for
Hydrogen (ENNOH), similar to the associations already established for electricity and gas network
operators, intended to promote a dedicated hydrogen infrastructure with cross-border coordination
and interconnector network construction as well as to elaborate on specific technical rules.

The proposal for the new Directive stipulates common rules for the internal markets in renewable
and natural gases and hydrogen, aimed at establishing a fully developed regulatory regime for
hydrogen, governing transport, storage and supply of hydrogen using the hydrogen system (Draft
Art. 1 No. 3 Directive). Draft Art. 31 (1) Directive obligates member states to implement a system
of third party access to hydrogen networks based on published tariffs, applied objectively and
without discrimination between any hydrogen network users. Pursuant to Draft Art. 16 of the Gas
Regulation, a discount of 75% from various entry and exit tariffs will be granted to
renewable/green and low carbon hydrogen (with a greenhouse gas reduction threshold of 70%
regarding its energy content). Importantly, Draft Art. 4 of the Gas Regulation prescribes that
transmission or network operators providing regulated services for gas, hydrogen and/or electricity
need to have a separate regulated asset base for their gas, electricity or hydrogen assets,
entailing their unbundling. This essentially prohibits the operation of gas and hydrogen networks in
a joint asset base which would allow the network operator to redistribute the initially higher costs
for hydrogen networks across all network users, thereby preventing a cross-subsidization (similar
to the current regulation in Germany). As a matter of course, the solution proposed by the EU
Commission is viewed critically by the industry with regard to its potential to foster the
development of hydrogen infrastructure.

The Directive also sets rules for the progressive establishment of a Union-wide interconnected
hydrogen system (Art. 1 No. 4). Furthermore, the proposal for the revised Directive contains
numerous definitions governing the hydrogen business.

2. Organizations for Hydrogen Safety

(1) What entities are in charge of regulating, supervising, and/or monitoring the
hydrogen business? Please explain the roles of the central government, local
governments, public organizations, and/or private organizations in regulating, supervising,
or monitoring the hydrogen business.

(2) How the safety of hydrogen activities is ensured under the regulation? For example,
are any governmental approval before starting hydrogen facility operations, periodical or
non-periodical physical inspections by a governmental body, or technical guidelines
prepared by a governmental body or a private entity used for that purpose? Are there any
other mechanisms for the purpose?

(3) What entities and/or organizations engage in issuing the authentication for
hydrogen facilities/equipment, and/or testing hydrogen plants/facilities/equipment?
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In Japan, a private organization, called the High Pressure Gas Safety Institute of Japan
(KHK) is authorized to engage in certain inspections and set technical safety rules by the
High Pressure Gas Act, and takes important roles to ensure the safety of high pressure gas
(including hydrogen) facilities and equipment, however the time consuming process and
strict/non-flexible rules set by KHK are sometimes criticized by companies which would
like to develop hydrogen businesses. The Japanese government would like to know what
public or private entities are engaged in ensuring the safety of the hydrogen business
under the regulatory framework in other countries, and any potential amendments to such
framework.

(1) The central provision governing the organization of hydrogen safety can be found in Sec. 49
EnWG [Safety Standards for H2]. The provisions contained in this framework regulate
compliance of operators of energy plants within the meaning of Sec. 3 No. 15 EnWG (including
production, storage and transmission of energy). Sec. 49 No. 1 stipulates that energy plants must
be constructed and operated in a way that their technical safety is ensured. For this purpose, the
generally recognized rules of technology (allgemein anerkannte Regeln der Technik) must be
complied with by the energy plant operator, subject to compliance with other binding legal
provisions. Compliance with the generally recognized rules of technology is presumed if the
technical rules of the “DVGW — German Technical and Scientific Association for Gas and
Water” are complied with pursuant to Sec. 49 (2) No. 2 EnWG. This private organization, largely
an association of the relevant industries in gas and water supply as well as public bodies and
institutions, is the key entity for setting relevant technical standards that are generally considered
by private plant operators. Moreover, the BNetzA is also competent to issue further binding
stipulations pursuant to Sec. 29 EnWG on the general principles and procedures for the adoption
of technical safety rules insofar as these rules concern the operation of energy supply networks.
When adopting such technical rules, the BNetzA has to consider the rules of the German Institute
for Standardization (DIN e.V.) which is the most important standards organization in Germany,
being in charge of developing the “DIN norms” (DIN-Normen). Moreover, the Federal Ministry for
Economic Affairs and Climate Action is empowered to issue Ordinances in order to ensure the
technical safety of energy plants, covering their construction and operation. On this basis, the
High Pressure Gas Pipeline Ordinance (Gashochdruckleitungsverordnung - GasHDrLtgV)
has been issued which is also provisionally applicable to future hydrogen pipelines pursuant to
Sec. 113c (1) EnWG.

Additionally, the Federal Ministry for Economic Affairs and Climate Action is authorized to
establish, by Ordinance and with the consent of the Federal Council, a committee to advise on
matters relating to the technical safety of gas supply networks and direct gas pipelines, including
the facilities used for pipeline operation. Requirements regarding technical experts needed to
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assess the technical safety of those facilities can also be determined. However, no use has been
made of this provision thus far.

Lastly, the competent authorities which are designated according to the laws of the federal states
are authorized to take the necessary measures in order to ensure the technical safety of energy
plants . This purpose establishes the right of inspection officers to enter company premises as well
as inspect offices and review documentation. As a general rule, energy plant operators are
required to provide information on technical and economic conditions upon request of the
competent authority if this is necessary for fulfilling its task of observing compliance with technical
safety standards.

(2) Generally speaking, the competent authorities usually only conduct inspections or reviews if
there are indications of an impairment of the energy infrastructure or non-compliance with the
technical safety obligations. For instance, the High Pressure Gas Pipeline Ordinance determines
under which conditions inspections of high pressure gas pipelines may be conducted, especially if
damage has occurred. For this purpose, the competent authority usually appoints a technical
expert who then conducts reviews or inspections. The Ordinance also stipulates that operators of
high pressure gas pipelines have to establish a management system with a view to ensuring
technical safety. Compliance with this obligation is generally presumed if the technical safety
management system of the DVGW or a comparable system is used which has to be checked by
an independent external review body (Sec. 4 (4) GasHDrLtgV).

As already mentioned above under (1), governmental bodies are at most indirectly involved in
drafting the technical requirements and the definitions of technical safety standards, but rather
confined to determining the objective of ensuring the technical safety of energy plants for which
Sec. 49 EnWG provides several avenues. However, these are made use of only to a limited
degree by governmental institutions. This is based on the principle of individual responsibility
of the energy industry under the EnWG. Hence, the relevant technical standards to be complied
with are largely determined by the industry itself and the DVGW as the competent organization in
this regard insofar as the regulations of safety standards for the gas business, including hydrogen,
are concerned.

(3) As already described above, the authentication of equipment and facilities is also determined
by the industry, namely the DVGW, due to the principle of individual responsibility enshrined in the
EnWG. It must nonetheless be emphasized that energy plants generally require approval by the
competent approval authority under state law. For this purpose, in the rather complex planning
approval procedure, compliance of the project with several laws and the technical safety
requirement is assessed by the authority. Compliance with the technical safety requirement will
usually be checked against the applicable technical safety rules drafted by the DVGW.
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3. Technical Safety Rules

(1) How are the technical safety rules determined? Is this determined by the central
government or a private entity such as an organization set by the relevant industrial
companies? Is a hydrogen business company allowed to rely on “self-determined” safety
rules?

As already laid out above, technical safety rules are largely determined by the DVGW, a private
entity/association in which the relevant industrial companies are organized. This is in line with the
principle of individual responsibility of energy plant operators under the EnWG. Generally
speaking, technical standards and rules are thus developed by the DVGW in close cooperation
with the industry [Safety Standards for H2]. The technical rules of the DVGW are determined in a
public procedure as set in DIN 820 and in accordance with a contract concluded in 1975 between
the Federal Republic of Germany and the German Institute for Standardization. Compliance with
the guidelines and rules entails a presumption of compliance with the technical safety obligation
pursuant to Sec. 49 (2) EnWG.

Importantly, the transitional provision of Sec. 113c (2) EnWG stipulates that the technical safety
rules of the DVGW shall be applied analogously to hydrogen plants until the adoption of concrete
safety rules with regard to their construction and operation. This may apply in particular to DVGW
guidelines dealing with gas quality and composition. So far, hydrogen can be added to gas
pipelines (Beimischung) but only with a share of up to 10% in the gas composition. Currently, the
DVGW is drafting new safety rules in order to ensure a share of up to 20% of hydrogen which can
be added to natural gas pipelines. Furthermore, the High Pressure Gas Pipeline Ordinance has to
be complied with by pure hydrogen pipeline operators in analogous application if they are
designed for a maximum pressure of more than 16 bar. The DVGW is continuously adapting its
technical standards and already providing guidance in order to accommodate for the construction
and operation of hydrogen facilities, e.g. with regard to power-to-x plants, rules on gas
transportation and network connections as well as gas composition and distribution.

As a consequence, technical safety rules for the operation of hydrogen pipelines/facilities are still
under development. While Sec. 49 (1), (2) do not exclude reliance on self-determined safety rules
by the operator as they are not legally binding according to the law, compliance with the technical
safety rules set by the DVGW also entails compliance with the operator’s obligation to ensure the
technical safety during construction and operation. Operators may therefore rely on deviating
technical standards without the necessity of obtaining a special exemption or permit. However, in
case of any doubt operators deviating from the generally recognized safety rules would have to
demonstrate that they equally comply with the technical safety requirements. The determination of
own safety rules thus presumably carries the risk of insufficiencies with regard to the safe
construction and operation of such plants, considering especially the early stage of the respective
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hydrogen technologies. It therefore appears likely that most companies involved in the hydrogen
business will consider the process led by the DVGW of drafting safety rules for the operation of
hydrogen facilities.

(2) How are the technical safety rules, such as rules on (a) distance between
facilities/equipment and the neighboring land, (b) the necessity of walls between
facilities/equipment and the neighboring land, and (c) fabric/material used in the hydrogen
facilities/equipment, determined? Are they determined by a risk basis approach (such that
a regulation should be proportionate to the materiality and likelihood of risks, and should
allow reasonably acceptable risks) or another approach? What tests are made to set the
rules?

The technical safety rules are determined by the relevant association, the DVGW, in a public
procedure which ensures that technical expertise forms the basis of the guidelines, safety rules
and recommendations. For instance, when drafting safety rules regarding the addition of hydrogen
in natural gas pipelines, an extensive risk assessment was conducted, taking into account the
influence of the share of hydrogen in the pipeline on the used material. As long as proof of
usability of hydrogen has not been definitely delivered, under the respective Building Codes of the
federal states an individual approval may be granted. The general safety philosophy for the
construction of high pressure gas pipelines (for transmission networks) is based on a deterministic
safety concept, which entails conducting a safety analysis relying on experience and a root cause
analysis of potential damage to the infrastructure. The applicable safety standards also prescribe
test methods for determined scenarios, e.g. hydrostatic tests under the stress test procedure.

The deterministic concept constitutes the general and prevalent standard safety philosophy
applied to the technical safety rules in Germany. Thus, uniform and generally applicable safety
standards are drafted with a view to ensuring the highest possible degree of safety. On the other
hand, a probabilistic safety concept is based on the likeliness of occurrence and the potential
negative impact, entailing an individual risk analysis which quantifies the risk at hand. The
deterministic safety concept largely defines technical safety standards such as the distance of
network infrastructure to industry and housing, including pipeline security strips (Schutzstreifen),
the necessity of walls between facilities and the neighboring land as well as the used material.
This approach to safety does however does not exclude taking into account probabilistic methods
in individual cases (e.g. as additional considerations as a sort of hybrid approach). One possible
example in this regard is the determination of safety distances of gas pipelines to wind energy
plants using probabilistic methods.
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