SIS RN TR s E
[ EEARRECEET HIEHEORE LEHE }

HES

TM6eE 2H

BEHRARZHE



H K

1 EBEHE
1.1 FEA
12 FEHERMOHR
1.3 FEAR

14 AKEREEFTHENT D08

2 BREAABRHFICEITIERELEOHRAE. BEEIFOREICHIT-RERE
2.1  GTRI3 }x TN UNR134 OEFREED FLE LN OFRA
22 BHEES OSEIZBT - R ERET

3 ESCHEREMOBEE~DOEZERE

USER<EE!
IR 2
BTEFRE 3
AR 4
W EEL 5
WHEE 6
IR 7

GTRI13 fLE LNE &

UNR134 RE LA &

GTRI13 O LB UIZFR 5 BEES OBOEICHIT 7R E (B4 - SrBER)
GTRI13 D FLE UITAR % B ES OWIEIZ M 7-# R GRERIR)
UNRI134 & RLE LR 2 BEES OUIEIC T - #E (B - HrER)
UNRI134 O B UIZFR 2 BEES OSEIC M 7255 GARERfR)
A& EL 3~ &R 6 THIAT 258 EE HIF— T 2 %)

N = =



1 EEHE
1.1 EX4
TN 5 A EPERE R L BN ERENT R E K (BT AR 2B 4 2 M %& 0
FLIE LS A

1.2 EXERRUVEH

EET AR (LUF TEEE] Lo, ) Tl mET AL LKEZ LT 57
W, EEAAORYE BTk, IK5e. BENE OBk & OVHE I N2 g8 O BiE & Ok
ZRIHI LTV D,

H B BREHE E A SR I BV T, E# O 1958 4E1 E (UNR(United Nations Regulation))
& 1998 417 % (GTR(Global Technical Regulation))? 2 D DM EICES & HENHIISR D Al
FLHED[EBEFAF L OB AGREM AAGRAHEE S TR Y | EEIEORERRZ BRI R OVE B
FHHAKGRIZAR B BRafR L BANC BT, 2B HESRIZ IR iAA, EEEFIFIX ST
W5,

2O L7z, AKFEREFER B By R OEIFEECR LT, AREINBRI(GTR13) DS E i
F(Phase2) DA AAZ I T, ZaMEOER e & LB L ORI S EBUNPERE R 2 T
Thoiu, 2023 FEHFITH T ICRIRTETH 5, O, B BAGR I E I 134 7=
(UNRI34)IZHOWTH, AE LOEMAITHONTIE Y 2023 FEOFRN LA E LTV
Do

ZOld, T LI HROEBEREEMED LB L X 20T, BRI LB S 5 EEE
HEDOFHMAZTED b, SEETHEIND PRIES (BRBEOE S, SR, W@ES)
VAT T2 O DR ZAT ) Z L2 BRI E T 5,

# H
i

{

y

1.3 BERAR

AREHETIE, WET AT 2 EEEEOHE, BEES OUIEIZ T 7= REMRE
D=, EHEICEIT D GTRI3, UNRI134 OEFREED FLE LAFIZOWT, EE HP TR
LTS FZ 7 MEDFEHm O E, BARRICHREL, FIREZEB LT, ZONEL
FAoNCT 5D, 20 BT, BEELEOBEEES CX) LML LEDLERNL, &EEIL
D AT _RENFIZOWT, FIEA T L HH - 0 - AR L, Mm%z 63 58
B RFARA~DOMINE U HREO e TV v 7O A% b HIa >0, FHOER
Pz L FEsE L7 O BRI ARWIEFHEICOWTHEREERT 5, T, Bk L7zt
EFHOBRIZOWT, BFEEEE L L IHRLRN G, REOBIL 72 5 Heffi /e —
BT U AEOFERIVES, NEOKEEEZEE X277 v a7 v 7 VEES D T
<o

Flo. TRHEBEREEDOIY IAZITER LT, MiESCRRER O EE~D BT O
THRED L, ST 5,



B, TNOARMEICHT. - TE, ERERL I N—TRETARLEEHRLRN D,
D 5,

(%) (ERBEES)

- AR B

» [EIBAH KRR I AR D A an PR 2 LA

* AR L BIANC S S ZOREOMHE . BaRFREOHIEF LT 55N

« [EFRAR AAGRIAR 2 B RZHANZ E S S AR OBKEOME | AR AEDTIE%
ZIED D ER

- et Z R OB REMEHEAE O TE T

* [EIBAR KGRI AR D AR R LRI OB REME AL ME D ]

© A ALK O BIRBUE 5 OE M L OFEIRIC W T (RED

1.4 AI|EETHERAT HEEFF

e T T AR L

gt bt gl

] B Hl [ B-AH ARG AR D B e iR 2 H ]

—fiHl] — T AR 2R

S a2 e — NERHHY

el B LZHANC K S ERREOME . RasHRED HIESE%E
5 &R

E BRI &R 5] BRAH ARG AR D B e P Z LN 5 & R 235 OB 5 O
H. REHRAEDTESELZ ED 55K

2 e Bl B RE 8 2 B ZHIR OB REME E DR I DN\ T

EERA I RErE @ | [EESAE ARG IR 2 B AR L BRI O REME I HEDE H IZ DWW T

il 7~ AR R OB RENEEHE D I DU T R ONEFRFE BAGRIC

£ % A gt BRI OFEREME AL EDEIZ DWW T2 TR DI
% 2 (TS B s e

GTR13 KB R OVRELE#h oD H BhELZ BE 4 5 T R B A AR A
(R E R EL R 13 &)
UNRI134 BT 1 ONC B~ O B T ST B S 38 0T D4 28 T RE A i

T ORI TAR B T K = 5046 oo [E S A O 3 LA OB R
N2 S DEBREAS OFEMRANZIES W T ITh N SR E DI A
BOT=ODRIIZET B E ISR T 2 HHIE 134 &

T AR A PESRE MBI MBORRPERRLZ TV — T RET ARL=E




2 BEARBHRICEITIEREEDORE. BEEIZFOREICHIT-FRERE
2.1 GTIR1I3 RV UNRIM4 OERELEDRE LNBEDHE
(1) FAEDONE
GTRI13 &N UNRI134 OEREFEHED LB LNEEZ A O T 57280, @IET ARLZE Ll
L ET, FTRIORTEEHP TAR LTS K77 bnb, BEESOWEIZHT T
VSR E R o B BIREIT o7,

#1 WFESZORT 7 b

[EBRILHE DL FR RZ 7 ~DOA4FF
GTR13 - ECE/TRANS/WP.29/GRSP/2022/16
- ECE/TRANS/WP.29/2023/81
UNR134 - ECE/TRANS/WP.29/GRSP/2023/8
- GRSP-73-54
- ECE/TRANS/WP29/2023/110

% : 4 N7 7 b ORI URL
- ECE/TRANS/WP.29/GRSP/2022/16

https://unece.org/transport/events/wp29grsp-working-party-passive-safety-72nd-session
« ECE/TRANS/WP.29/2023/81

https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-

190th-session
+ ECE/TRANS/WP.29/GRSP/2023/8
* GRSP-73-54
https://unece.org/transport/events/wp29grsp-working-party-passive-safety-73rd-session
+ ECE/TRANS/WP29/2023/110

https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-

191st-session-0

FRERZ 7 FOEEHBIZONTIEL, LFTO LB THhDH, 723, GTRI3 TN UNRI34
DEEINRD KT 7 Mo, EiEo BB REERFMR 7 +—7 4 (WP29) KO
GRSP (WP29 @ FH#HAR) (2B WTHHE I, WP29 TOEIRRICHELI L 0D,

@O GTRI3

GTRI13 O E#im(Phase2) DPHH A I 1T Db a2 M L= K77 b & LT,
2022 A 12 A ZBAfE S L7256 72 [Bl GRSP (23650 T
TECE/TRANS/WP.29/GRSP/2022/16] HZZR I, BRIRShTW5b, E7-, 202346
H AR S A7=55 190 [0l WP29 (235 C [ECE/TRANS/WP.29/GRSP/2022/16] (235
B &7z TECE/TRANS/WP.29/2023/81] MER S, BREN T\ 5,
@ UNRI34


https://unece.org/transport/events/wp29grsp-working-party-passive-safety-72nd-session
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-190th-session
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-190th-session
https://unece.org/transport/events/wp29grsp-working-party-passive-safety-73rd-session
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-191st-session-0
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-191st-session-0

GTR13 Phase2 DIENAE % ML L 7= 02 series SLED K77 h& LT, 202345 A
(2B X AL7= 5 73 [8] GRSP {28\ T [ECE/TRANS/WP.29/GRSP/2023/8) & % DIEIE
ZETHhD TGRSP-73-54) MRE N, BIRSNTWD, £7o, 2023 4 11 AIZHRES
T4 191 [0 WP29 (23 T TECE/TRANS/WP.29/GRSP/2023/8] }1® [GRSP-73-54]
[ZHSE B &7z TECE/TRANS/WP29/2023/110) 2MER S, WINbEIRESN T

W5,
A SN

TR RBRIE

BIRL7Z R 7 R THV . YUiZEH
I DMENRDH 5,

F7-.
NP DY

[GRSP-73-54] I%.
TRino Tty GERELE 2 L CRER
PEBRYE. 7V =0 AEAICRHT 2 BIEREE T

K2 FEEICEET D%

TECE/TRANS/WP.29/GRSP/2023/8] IZH W\ TH
WZHLY £71F % TPRD O HHR .,

BEIZEDS
B K FE A

féﬁﬁﬁﬁ%h,MGym)
TEBINZFE AR S LT BB DR TAR D R DB O Bl V4
FIZOWTIIFGR-E L LT,

é%@%ﬁ@@ﬁ%&

RZ 7 b ORERFEROMIL, mEEICEET 2 TROKHEIZHOWTITH

[EIFREEUE DA R

mEEL CE@L?‘

=
m

GTR13

Part I H1HI|ASC
H

W A
EF%

OO A
PEREE: (HLZE AR Dy 2 BR <
RS L OVFIE (F2e 4

?\P‘:'*.‘*’!\)._‘

o)
(R E 2 BRS )

UNRI134

1. 168 FH i

2. B

3. PRATHIGE

4. #Bw

5.Part I - JEMEKFEITER S AT L DA
6
9

Part I1 - JEHEKBRTER S AT LR 2 [E ARG AL Of kg

. EFEOBEANE
BRI 3 ERE KBTI S AT L OREBRTIE

BFFEN) 4 JERE K B ETR S AT LB B [E A #E R &L O 5 ER TIE
MR 7 TEAE K ZRTRE Y A7 & (CHSS) 288 0 E R

(2) AR



GTRI13 O FLE LINEOFERE R 2 IRME R 112, UNRI34 O RLE LNEOFER 2R
FHEEL 2 IZZNZIED £ L iz,

728, GRSP([ZHREINIZ KT 7 M & WP IZIESNT FT7 7 MBI 5 RE LA
EFA—Th Y., YFZALELANEE BENICIET I 0LERH D 2 b, R LIEEMK
& LT GRSP ICHRE SN RT 7 b THDH ECE/TRANS/WP.29/GRSP/2022/16 |
(GTR13) &% TGRSP-73-54] (UNRI134) R+ 22L& L7,

2.2 BEEESOREIZAIT-FERE
(1) MmEONE

2.1 IS E A L2 GTRI3 L OVUNRIZ4 O RE LA L, FRIORTEEE EOME
EAERS LADERN S, EEEICIY AT RENFIZOWT, IES T LR - 5y
Br - Bl L7z B BEE S OUOEIZ T 2B R A B L, BAEICIE, EREEED
RELNAZ L ICBET 2 EREOLRELENH L, YLHE I LI, iz es
RN HED S BEHEE DR « FHTEDOKRF 21T o7 £ T, x4 OREES OYUERIAIZ
DNTHREEIER LT,

Fo. BEEICEY AL R ENFEIZOVTIEL, GTR13 OV UNR134 (2 B8 U # PR ek 2
B DR, R4 % HFCV Phase2 [EPN% S WG (B 5L HEZRAEE B LA
Je v #—(JASIO)FME) ZHEUTTAHIC I VR L WD, Bz, 4D GTRI3 &
OYUNRI134 O RE LIS, TEARNICH AR SN2 BB ORS % 1 B L TRV
HOPHTITERINTZ, ZHICOWTL, HEROEEIEIZB T OREDOEZ T LRI D
7o, MEATE D B AL DR OFTRR, #iPH S A R ARE MR Lz, dEER
DYIEFHITHOWTORZEIT, B F L LI EH LT,

#3 @EEE LEOBEES

BdEIE DA TR

Fas s Nl

[E] AR FLRRR I £R D R an R LA

R T A R

3 e — MERZHIAI

TR Z BN IESEFTRFEOME | BEHRED T IEFZIED D ER

[EIBRAR LRGBS AR D A g AN RS S BB OBKFOME . BEGHRAED T IESFZ
TE W %R

T AL 15 M O'BAFRBUE 5 % D K OFEIRIC SV T (B

F7- . RERIRSEEMEEEICH > T GTRIZ ICH#ET 5% 4 OFREEAE  (BIFREYE)
Zo . [EPSA A RE M EIEEIZ B > TIX UNRI34 ICREHEET 52 5 O REHE BIIRE®E) %2

BEtoxtgE Lz,



4 AEUIBEREMDEIEO BT E T
BIES BIREHED A TR
s 11 IR KSR B B EOBIAEE AR O PR HEDAFIR
B 12 IR SR B B AL E TR St O BT HEDOAFIR
B 13 JEifiZK 38 i H B HNBELEE IR g8 OB EHED AR
B 14 FERK SR i F B R E B I i O BT EEHE O MR

5 [EEAGHIBERRIEEE OB
S BIRIEHED L TR
B 1 [EIBRAR B AGRIEAA /K R B B BRI E AR OB AE DR
B 2 [EBRAR B AAGRIEAA/K R B B BRI E R S O B R E D ARR
B 3 [EIBAH AL ARGR A w5 B AR M O e S R AR O BN HEE D IR
B 4 SR EELOD S5 M O D 72 8 OFARR D Hi i B YE DRI

(2) MERTORER

BIEVE D OWEFEICOWTORE L, IMITEE 3 22O &R 6 £ TICWMY £L0
Too Flo, BHBROMILL 72 5 EM /2 ©F 0 R OWTE, IRMTER 7 I2HY £
LT, HEEBHIOWTIE, HREO TBUABNEDOHEH « iR 1B\ T, 25
BEE LTHIAT 22 &L LT,

Z?D1%7hH>, GTRI13 Phase2 (Z351F 5 FEFRE T b o Io @ BB O /K F i A PERERE K VT
VX =T AEEITRT HIREEREE ISR T 208 J1ERHIIL (HG-SCC) fesfitBRiLIz D0
T, UFOBEHBIZEY | SEESRVIATLZ LT cine B2 5,

Y% BATEIX. GTRI13 Phase2 @ Part 1. Statement of technical rationale and justification (F%7ff
AURRIL N OE 4 ME) MUEOYNACBW T, EEnsHEERE L L Citiis e, 7272 L, Part
II. Text of the Regulation (FLAIASY) ~DOBUEITRESND Z L o7, E72, UNRI34
02series (2T b [FAERIC, HAI~OBUEITRE ST,

iz, BROEERDO S, UZABRIEOEWNERHAS~DOE AR D FEOELE L 7205
7=

728, HiZaBRiEDS GTR13 Phase2 Part LICHUE IS4, Part IL~DOHLE D Bk AL 7- BRI
DNT, YABRIEORF I D S 7o (— M) B AT EMETICE 7V o 7 L e 2 A,
HEWIZH CRAEOHALA D & 5, ML BRIEZAT O 7o O OB 23l S 1TV
HOHBIZEY, —HOENOKHERN ST THDHEDZ L Thol,



3 ESCEREMOBEE~DEERE

EBREEDI D IAZITEE L T, fiE S CERER OB EFE~DLEIZ OV TH LIS
%72, GTRI13 X TOVUNRI34 # 5 L TV DB BEEHEEE (DLF THEE] &

9. ) . B EURRFEESE W E & O A EaEARFEEE R EICOWT, LT LBt x
1To7-.
(1) HWE

[EAE KBS 2R+ 2 kR A B4 IC S\ T, HETHRARICH > TTHEREL, &
7 MBS & o TILEEED ZIESIC K DM@ A STV e py, Bk & —
Ak 5720, B4 F 6 HICEEN AMRLZIEFEDO— &2 UWIET DIEHEN KL L, Hiljk
ERICBWTHITEOESFEOBENTO L, HF1 54 12 A 21 HIZHfTShi,

ZOBIEIC LV | MERDEEED RS « B IR 2 BT AR HED mEARR Tz T
BUE S Hv, BAFEE, FBUR A TR A TR LT AR ARaBR - A S g b e ek
Bre L THREMTONDZ L EeoT,

GTRI13 2 OV UNR134 O %7 + Mt @5 ITAR 2 B LI, (B I 0k Bl DR 22 B E Ol B
EEDLERIIBWTHESND Z LR, —J T, mEEERR FIC HIERTOHEMHEE
N EmERESNIEEE LR, ZHITHOWTIE, BEMEOREM (5 E7E 0w H 5
S BT DL ORI, EREZOWDWD HERICE W EEEA R TE 5 HEE
IZHEHT D A - BB ARICIRE S 4L, HRRIC K 0 2R A i T & AoV BB ELCHE
b0, RIEEOEAZZ T 50 LEHINTZ LI2L 5.

o T, EEEDEH 2521 TV DR « MHEm2S, ERUINFIZL Y &EE
DEBTHZ EPESINDT®, GTRI3 LUV UNRI34 OFEL: « MR MITHR 2 HF R HEZ
BIET 256, HWE & SEEO W TY BN EEZ A —OWNEITT 50BN H 2%
DEBENRD D,

(2) BARERE O E
@ H EURFEE I E
UNRI34 (2B L, #9F EoEEICBT 2 B ARE & ENES & ofofE (H EU
REEE R E) MEE - —C HBEROEMOMER - —C—1 WifHE? A LT
WA EBREASHANCIE N T, LTORERD S,

e EOEBEIZBI 5 A AR & RMES & ORI DOHE
MEE_—C HBIERUHE,
& _—C—1 FEFHIEIEH L TV 25 EEESHR

RIS 2 T
—= H B H N OV O RGT d OKFBREFEM BB H. (HF CV) OZ4EE
MEREICAR DB AT A8 —HE (1F)




& BAREICOWTIE, BMEA ORI XGEE Y [ E R AR 5 =

FIBAZEESWTRRE LT RREZRET H72005M1T, kO LB L

T 5, 72720, BAREOEET AR (P - SEERE a5l 5)

I ANEOHEICHE SO TEBICOVTORRN SN TV AHEAITIR

%,

() BEFR UTAAREICET 2T OEEEFSERIEANL. BAREOREN
FARLVEI IS < BERIC, RO Z & Z2oRT,

() HEBWOMEIN BRI (J1S) GEZ—TNIHET D
SUS F =—ARLtFAHETHHIZE, ZOOOBEDOHEA L, =
DOWEDNHFEAEDHD FA Y TH¥EHK (DIN) — - U =T%
72T bDIX, ZOHEMEZIZLTWNDHDE BT,

() [=vr LYk (HES—trh) BN HEB5H0
ThrZ e, ZOGMOBEDHEA L, =y b E) (& —
TR E RO LB EFZSIL, KOMEREAEFIC X > CTHEA &
nNosL0E45%,

12. 6XC+0. 35XSi+1. 05XMn+Ni+0. 65
XCr+0. 98XMo

(i) [#0 | ORBFERENE LI S—k s N2 5 2L, Uikt
ERAE = b LR~ FETOMTHIEA
2%, MSREHEEIE. T=y Y i) 2B L CGREISND,

(b) fEx DML, HAEOREN ARLEES M-I OFH N LSk
DI DOBLEN LS & KBRS D 4 T L OEBIRI A D
MR LRY, YREEET, B0 AL+ AR NS,

ZOEOHEIX, WHHFIENG T RE+F =5 OKFELOWREHER A EhE

(B DR BANBI) OF _BEBEOFEEEZE T L, TILE L/

NS E RIS T 2 EEEGHAZ#H LR &2k D,

@ HBIFEFERR L
UNRI34 (2B L, wFERY R Eo#EEEICEAT 2 AAELE 7L — 7 U 7 KDY
T ANTr REAEEEEOMOWE (A afERRFEERE) HEE--C H
B L OB O ——C—1  WikmfED @ LT 2 EFSEAS AN B W T, LIF
DRENS 5,

AR LOBEEICET A AREE S L— T YT U RO T A VT v REAER
& DEDHE

WEBE_—C HEEERUMG

fH&——C—1 FWFHFIEREA L T2 EEESHRA




HHEES | 4

—= H 8§ O ORERGER i O KRR EFEM B # s (HF CV) O

PEREICAR DR8N B D —FE (1)

H BARENCOW L, SHEORRERE Y /2 EEEAH RS 5§ =+

FNZEADWTERE LTl O ZFRET D720 DFEMIE, RO LEBY
ET5, L. BAREOGES AMRRE (B A NEEES

THMNE) FHUHASEOBEILHE S THEEBZOVWTORRBINTND

BAIZR S,

() BEFEUTAAREICET 2T OEEFERIEANL. BAREOREH
ZARLE IS < BEEIC, RO Z & &2RT,

() HEB OB AARPEESFE (J 1S) G=_—TNIHET D
SUS F =—RLE,RAHETHHZE, ZOOOBEDOHEA L, =
DOWEDNIIFAEDOB D KA Y TEHEME (DIN) — - U =H%
W7z boid, ZOEMFZHLZLTNDbD LAY,

() T=vrrYE) (HERX—tr b B+ HE2BEZDHHO
ThdZ &, ZOGMOHEDEM . T=v /7 YE) (HE—
TR X ROLBYERSIL, KOMEREAEIC L > THER &
nNo>H0OET5,

12. 6XC+0. 35XSi+1. 05XMn+Ni+0. 65
XCr+0. 98XMo

(i) T#v) ORBERENE A= FEBAD I L, MiLRAR
RN = bbbt E A= P ETOMTH LGS
ZiE, SRR, =y Y i) 2BE L CGRESND,

(b) % OHEE L, HARED LT ARLER NI K O+ Iug
DI DOBLEHE K FERTRILE 6 2 AR 2 & O EMR & o xt
LLpn, YpgdEEE, BSOS HRERICERY A EN D,

ZOFEOHEIL, WHHOENG TREF =75 OKFEROBREIENH )3

(2B AR OF "B OE¥ELE T L. TIEE+H/\F

TENTHEV RIS T 2 EFES BRI A B L72Rcgh &2k 5,

4D UNR134 O @EEE~OBIAZIEE L, O TCQOOBIE~DFE L LT, FeEHE
HIBRAE A OIERAT S BAEN D D,

UNR134 02 series S0E Tld, FRIEREHIR N R 15 4F (UL 204F) LS TWeb D
R, RS FICHIE S s, ZAUTHED AEEF TR, —RAIR O a o EHITTHE &
N5 T REHIRIZCOW T iR 25 FRICWET 52D LB L T 5,



ZDlH, OXV@QENThOf " —C—1 THEEEE L, W& B2 6+ IFERKIC
Wostsng, | OMZE, TYZEET, JEORNORE T TFIERICID A SN
%o | HADWIEDERZRFNTDMBERDHD LEZDOND,

10



H K

1 EBEHE
1.1 FEA
12 FEHERMOHR
1.3 FEAR

14 AKEREEFTHENT D08

2 BREAABRHFICEITIERELEOHRAE. BEEIFOREICHIT-RERE
2.1  GTRI3 }x TN UNR134 OEFREED FLE LN OFRA
22 BHEES OSEIZBT - R ERET

3 ESCHEREMOBEE~DOEZERE

USER<EE!
IR 2
BTEFRE 3
AR 4
W EEL 5
WHEE 6
IR 7

GTRI13 fLE LNE &

UNR134 RE LA &

GTRI13 O LB UIZFR 5 BEES OBOEICHIT 7R E (B4 - SrBER)
GTRI13 D FLE UITAR % B ES OWIEIZ M 7-# R GRERIR)
UNRI134 & RLE LR 2 BEES OUIEIC T - #E (B - HrER)
UNRI134 O B UIZFR 2 BEES OSEIC M 7255 GARERfR)
A& EL 3~ &R 6 THIAT 258 EE HIF— T 2 %)

N = =



1 EEHE
1.1 EX4
TN 5 A EPERE R L BN ERENT R E K (BT AR 2B 4 2 M %& 0
FLIE LS A

1.2 EXERRUVEH

EET AR (LUF TEEE] Lo, ) Tl mET AL LKEZ LT 57
W, EEAAORYE BTk, IK5e. BENE OBk & OVHE I N2 g8 O BiE & Ok
ZRIHI LTV D,

H B BREHE E A SR I BV T, E# O 1958 4E1 E (UNR(United Nations Regulation))
& 1998 417 % (GTR(Global Technical Regulation))? 2 D DM EICES & HENHIISR D Al
FLHED[EBEFAF L OB AGREM AAGRAHEE S TR Y | EEIEORERRZ BRI R OVE B
FHHAKGRIZAR B BRafR L BANC BT, 2B HESRIZ IR iAA, EEEFIFIX ST
W5,

2O L7z, AKFEREFER B By R OEIFEECR LT, AREINBRI(GTR13) DS E i
F(Phase2) DA AAZ I T, ZaMEOER e & LB L ORI S EBUNPERE R 2 T
Thoiu, 2023 FEHFITH T ICRIRTETH 5, O, B BAGR I E I 134 7=
(UNRI34)IZHOWTH, AE LOEMAITHONTIE Y 2023 FEOFRN LA E LTV
Do

ZOld, T LI HROEBEREEMED LB L X 20T, BRI LB S 5 EEE
HEDOFHMAZTED b, SEETHEIND PRIES (BRBEOE S, SR, W@ES)
VAT T2 O DR ZAT ) Z L2 BRI E T 5,

# H
i

{

y

1.3 BERAR

AREHETIE, WET AT 2 EEEEOHE, BEES OUIEIZ T 7= REMRE
D=, EHEICEIT D GTRI3, UNRI134 OEFREED FLE LAFIZOWT, EE HP TR
LTS FZ 7 MEDFEHm O E, BARRICHREL, FIREZEB LT, ZONEL
FAoNCT 5D, 20 BT, BEELEOBEEES CX) LML LEDLERNL, &EEIL
D AT _RENFIZOWT, FIEA T L HH - 0 - AR L, Mm%z 63 58
B RFARA~DOMINE U HREO e TV v 7O A% b HIa >0, FHOER
Pz L FEsE L7 O BRI ARWIEFHEICOWTHEREERT 5, T, Bk L7zt
EFHOBRIZOWT, BFEEEE L L IHRLRN G, REOBIL 72 5 Heffi /e —
BT U AEOFERIVES, NEOKEEEZEE X277 v a7 v 7 VEES D T
<o

Flo. TRHEBEREEDOIY IAZITER LT, MiESCRRER O EE~D BT O
THRED L, ST 5,



B, TNOARMEICHT. - TE, ERERL I N—TRETARLEEHRLRN D,
D 5,

(%) (ERBEES)

- AR B

» [EIBAH KRR I AR D A an PR 2 LA

* AR L BIANC S S ZOREOMHE . BaRFREOHIEF LT 55N

« [EFRAR AAGRIAR 2 B RZHANZ E S S AR OBKEOME | AR AEDTIE%
ZIED D ER

- et Z R OB REMEHEAE O TE T

* [EIBAR KGRI AR D AR R LRI OB REME AL ME D ]

© A ALK O BIRBUE 5 OE M L OFEIRIC W T (RED

1.4 AI|EETHERAT HEEFF

e T T AR L

gt bt gl

] B Hl [ B-AH ARG AR D B e iR 2 H ]

—fiHl] — T AR 2R

S a2 e — NERHHY

el B LZHANC K S ERREOME . RasHRED HIESE%E
5 &R

E BRI &R 5] BRAH ARG AR D B e P Z LN 5 & R 235 OB 5 O
H. REHRAEDTESELZ ED 55K

2 e Bl B RE 8 2 B ZHIR OB REME E DR I DN\ T

EERA I RErE @ | [EESAE ARG IR 2 B AR L BRI O REME I HEDE H IZ DWW T

il 7~ AR R OB RENEEHE D I DU T R ONEFRFE BAGRIC

£ % A gt BRI OFEREME AL EDEIZ DWW T2 TR DI
% 2 (TS B s e

GTR13 KB R OVRELE#h oD H BhELZ BE 4 5 T R B A AR A
(R E R EL R 13 &)
UNRI134 BT 1 ONC B~ O B T ST B S 38 0T D4 28 T RE A i

T ORI TAR B T K = 5046 oo [E S A O 3 LA OB R
N2 S DEBREAS OFEMRANZIES W T ITh N SR E DI A
BOT=ODRIIZET B E ISR T 2 HHIE 134 &

T AR A PESRE MBI MBORRPERRLZ TV — T RET ARL=E




2 BEARBHRICEITIEREEDORE. BEEIZFOREICHIT-FRERE
2.1 GTIR1I3 RV UNRIM4 OERELEDRE LNBEDHE
(1) FAEDONE
GTRI13 &N UNRI134 OEREFEHED LB LNEEZ A O T 57280, @IET ARLZE Ll
L ET, FTRIORTEEHP TAR LTS K77 bnb, BEESOWEIZHT T
VSR E R o B BIREIT o7,

#1 WFESZORT 7 b

[EBRILHE DL FR RZ 7 ~DOA4FF
GTR13 - ECE/TRANS/WP.29/GRSP/2022/16
- ECE/TRANS/WP.29/2023/81
UNR134 - ECE/TRANS/WP.29/GRSP/2023/8
- GRSP-73-54
- ECE/TRANS/WP29/2023/110

% : 4 N7 7 b ORI URL
- ECE/TRANS/WP.29/GRSP/2022/16

https://unece.org/transport/events/wp29grsp-working-party-passive-safety-72nd-session
« ECE/TRANS/WP.29/2023/81

https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-

190th-session
+ ECE/TRANS/WP.29/GRSP/2023/8
* GRSP-73-54
https://unece.org/transport/events/wp29grsp-working-party-passive-safety-73rd-session
+ ECE/TRANS/WP29/2023/110

https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-

191st-session-0

FRERZ 7 FOEEHBIZONTIEL, LFTO LB THhDH, 723, GTRI3 TN UNRI34
DEEINRD KT 7 Mo, EiEo BB REERFMR 7 +—7 4 (WP29) KO
GRSP (WP29 @ FH#HAR) (2B WTHHE I, WP29 TOEIRRICHELI L 0D,

@O GTRI3

GTRI13 O E#im(Phase2) DPHH A I 1T Db a2 M L= K77 b & LT,
2022 A 12 A ZBAfE S L7256 72 [Bl GRSP (23650 T
TECE/TRANS/WP.29/GRSP/2022/16] HZZR I, BRIRShTW5b, E7-, 202346
H AR S A7=55 190 [0l WP29 (235 C [ECE/TRANS/WP.29/GRSP/2022/16] (235
B &7z TECE/TRANS/WP.29/2023/81] MER S, BREN T\ 5,
@ UNRI34


https://unece.org/transport/events/wp29grsp-working-party-passive-safety-72nd-session
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-190th-session
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-190th-session
https://unece.org/transport/events/wp29grsp-working-party-passive-safety-73rd-session
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-191st-session-0
https://unece.org/transport/events/wp29-world-forum-harmonization-vehicle-regulations-191st-session-0

GTR13 Phase2 DIENAE % ML L 7= 02 series SLED K77 h& LT, 202345 A
(2B X AL7= 5 73 [8] GRSP {28\ T [ECE/TRANS/WP.29/GRSP/2023/8) & % DIEIE
ZETHhD TGRSP-73-54) MRE N, BIRSNTWD, £7o, 2023 4 11 AIZHRES
T4 191 [0 WP29 (23 T TECE/TRANS/WP.29/GRSP/2023/8] }1® [GRSP-73-54]
[ZHSE B &7z TECE/TRANS/WP29/2023/110) 2MER S, WINbEIRESN T

W5,
A SN

TR RBRIE

BIRL7Z R 7 R THV . YUiZEH
I DMENRDH 5,

F7-.
NP DY

[GRSP-73-54] I%.
TRino Tty GERELE 2 L CRER
PEBRYE. 7V =0 AEAICRHT 2 BIEREE T

K2 FEEICEET D%

TECE/TRANS/WP.29/GRSP/2023/8] IZH W\ TH
WZHLY £71F % TPRD O HHR .,

BEIZEDS
B K FE A

féﬁﬁﬁﬁ%h,MGym)
TEBINZFE AR S LT BB DR TAR D R DB O Bl V4
FIZOWTIIFGR-E L LT,

é%@%ﬁ@@ﬁ%&

RZ 7 b ORERFEROMIL, mEEICEET 2 TROKHEIZHOWTITH

[EIFREEUE DA R

mEEL CE@L?‘

=
m

GTR13

Part I H1HI|ASC
H

W A
EF%

OO A
PEREE: (HLZE AR Dy 2 BR <
RS L OVFIE (F2e 4

?\P‘:'*.‘*’!\)._‘

o)
(R E 2 BRS )

UNRI134

1. 168 FH i

2. B

3. PRATHIGE

4. #Bw

5.Part I - JEMEKFEITER S AT L DA
6
9

Part I1 - JEHEKBRTER S AT LR 2 [E ARG AL Of kg

. EFEOBEANE
BRI 3 ERE KBTI S AT L OREBRTIE

BFFEN) 4 JERE K B ETR S AT LB B [E A #E R &L O 5 ER TIE
MR 7 TEAE K ZRTRE Y A7 & (CHSS) 288 0 E R

(2) AR



GTRI13 O FLE LINEOFERE R 2 IRME R 112, UNRI34 O RLE LNEOFER 2R
FHEEL 2 IZZNZIED £ L iz,

728, GRSP([ZHREINIZ KT 7 M & WP IZIESNT FT7 7 MBI 5 RE LA
EFA—Th Y., YFZALELANEE BENICIET I 0LERH D 2 b, R LIEEMK
& LT GRSP ICHRE SN RT 7 b THDH ECE/TRANS/WP.29/GRSP/2022/16 |
(GTR13) &% TGRSP-73-54] (UNRI134) R+ 22L& L7,

2.2 BEEESOREIZAIT-FERE
(1) MmEONE

2.1 IS E A L2 GTRI3 L OVUNRIZ4 O RE LA L, FRIORTEEE EOME
EAERS LADERN S, EEEICIY AT RENFIZOWT, IES T LR - 5y
Br - Bl L7z B BEE S OUOEIZ T 2B R A B L, BAEICIE, EREEED
RELNAZ L ICBET 2 EREOLRELENH L, YLHE I LI, iz es
RN HED S BEHEE DR « FHTEDOKRF 21T o7 £ T, x4 OREES OYUERIAIZ
DNTHREEIER LT,

Fo. BEEICEY AL R ENFEIZOVTIEL, GTR13 OV UNR134 (2 B8 U # PR ek 2
B DR, R4 % HFCV Phase2 [EPN% S WG (B 5L HEZRAEE B LA
Je v #—(JASIO)FME) ZHEUTTAHIC I VR L WD, Bz, 4D GTRI3 &
OYUNRI134 O RE LIS, TEARNICH AR SN2 BB ORS % 1 B L TRV
HOPHTITERINTZ, ZHICOWTL, HEROEEIEIZB T OREDOEZ T LRI D
7o, MEATE D B AL DR OFTRR, #iPH S A R ARE MR Lz, dEER
DYIEFHITHOWTORZEIT, B F L LI EH LT,

#3 @EEE LEOBEES

BdEIE DA TR

Fas s Nl

[E] AR FLRRR I £R D R an R LA

R T A R

3 e — MERZHIAI

TR Z BN IESEFTRFEOME | BEHRED T IEFZIED D ER

[EIBRAR LRGBS AR D A g AN RS S BB OBKFOME . BEGHRAED T IESFZ
TE W %R

T AL 15 M O'BAFRBUE 5 % D K OFEIRIC SV T (B

F7- . RERIRSEEMEEEICH > T GTRIZ ICH#ET 5% 4 OFREEAE  (BIFREYE)
Zo . [EPSA A RE M EIEEIZ B > TIX UNRI34 ICREHEET 52 5 O REHE BIIRE®E) %2

BEtoxtgE Lz,



4 AEUIBEREMDEIEO BT E T
BIES BIREHED A TR
s 11 IR KSR B B EOBIAEE AR O PR HEDAFIR
B 12 IR SR B B AL E TR St O BT HEDOAFIR
B 13 JEifiZK 38 i H B HNBELEE IR g8 OB EHED AR
B 14 FERK SR i F B R E B I i O BT EEHE O MR

5 [EEAGHIBERRIEEE OB
S BIRIEHED L TR
B 1 [EIBRAR B AGRIEAA /K R B B BRI E AR OB AE DR
B 2 [EBRAR B AAGRIEAA/K R B B BRI E R S O B R E D ARR
B 3 [EIBAH AL ARGR A w5 B AR M O e S R AR O BN HEE D IR
B 4 SR EELOD S5 M O D 72 8 OFARR D Hi i B YE DRI

(2) MERTORER

BIEVE D OWEFEICOWTORE L, IMITEE 3 22O &R 6 £ TICWMY £L0
Too Flo, BHBROMILL 72 5 EM /2 ©F 0 R OWTE, IRMTER 7 I2HY £
LT, HEEBHIOWTIE, HREO TBUABNEDOHEH « iR 1B\ T, 25
BEE LTHIAT 22 &L LT,

Z?D1%7hH>, GTRI13 Phase2 (Z351F 5 FEFRE T b o Io @ BB O /K F i A PERERE K VT
VX =T AEEITRT HIREEREE ISR T 208 J1ERHIIL (HG-SCC) fesfitBRiLIz D0
T, UFOBEHBIZEY | SEESRVIATLZ LT cine B2 5,

Y% BATEIX. GTRI13 Phase2 @ Part 1. Statement of technical rationale and justification (F%7ff
AURRIL N OE 4 ME) MUEOYNACBW T, EEnsHEERE L L Citiis e, 7272 L, Part
II. Text of the Regulation (FLAIASY) ~DOBUEITRESND Z L o7, E72, UNRI34
02series (2T b [FAERIC, HAI~OBUEITRE ST,

iz, BROEERDO S, UZABRIEOEWNERHAS~DOE AR D FEOELE L 7205
7=

728, HiZaBRiEDS GTR13 Phase2 Part LICHUE IS4, Part IL~DOHLE D Bk AL 7- BRI
DNT, YABRIEORF I D S 7o (— M) B AT EMETICE 7V o 7 L e 2 A,
HEWIZH CRAEOHALA D & 5, ML BRIEZAT O 7o O OB 23l S 1TV
HOHBIZEY, —HOENOKHERN ST THDHEDZ L Thol,



3 ESCEREMOBEE~DEERE

EBREEDI D IAZITEE L T, fiE S CERER OB EFE~DLEIZ OV TH LIS
%72, GTRI13 X TOVUNRI34 # 5 L TV DB BEEHEEE (DLF THEE] &

9. ) . B EURRFEESE W E & O A EaEARFEEE R EICOWT, LT LBt x
1To7-.
(1) HWE

[EAE KBS 2R+ 2 kR A B4 IC S\ T, HETHRARICH > TTHEREL, &
7 MBS & o TILEEED ZIESIC K DM@ A STV e py, Bk & —
Ak 5720, B4 F 6 HICEEN AMRLZIEFEDO— &2 UWIET DIEHEN KL L, Hiljk
ERICBWTHITEOESFEOBENTO L, HF1 54 12 A 21 HIZHfTShi,

ZOBIEIC LV | MERDEEED RS « B IR 2 BT AR HED mEARR Tz T
BUE S Hv, BAFEE, FBUR A TR A TR LT AR ARaBR - A S g b e ek
Bre L THREMTONDZ L EeoT,

GTRI13 2 OV UNR134 O %7 + Mt @5 ITAR 2 B LI, (B I 0k Bl DR 22 B E Ol B
EEDLERIIBWTHESND Z LR, —J T, mEEERR FIC HIERTOHEMHEE
N EmERESNIEEE LR, ZHITHOWTIE, BEMEOREM (5 E7E 0w H 5
S BT DL ORI, EREZOWDWD HERICE W EEEA R TE 5 HEE
IZHEHT D A - BB ARICIRE S 4L, HRRIC K 0 2R A i T & AoV BB ELCHE
b0, RIEEOEAZZ T 50 LEHINTZ LI2L 5.

o T, EEEDEH 2521 TV DR « MHEm2S, ERUINFIZL Y &EE
DEBTHZ EPESINDT®, GTRI3 LUV UNRI34 OFEL: « MR MITHR 2 HF R HEZ
BIET 256, HWE & SEEO W TY BN EEZ A —OWNEITT 50BN H 2%
DEBENRD D,

(2) BARERE O E
@ H EURFEE I E
UNRI34 (2B L, #9F EoEEICBT 2 B ARE & ENES & ofofE (H EU
REEE R E) MEE - —C HBEROEMOMER - —C—1 WifHE? A LT
WA EBREASHANCIE N T, LTORERD S,

e EOEBEIZBI 5 A AR & RMES & ORI DOHE
MEE_—C HBIERUHE,
& _—C—1 FEFHIEIEH L TV 25 EEESHR

RIS 2 T
—= H B H N OV O RGT d OKFBREFEM BB H. (HF CV) OZ4EE
MEREICAR DB AT A8 —HE (1F)




& BAREICOWTIE, BMEA ORI XGEE Y [ E R AR 5 =

FIBAZEESWTRRE LT RREZRET H72005M1T, kO LB L

T 5, 72720, BAREOEET AR (P - SEERE a5l 5)

I ANEOHEICHE SO TEBICOVTORRN SN TV AHEAITIR

%,

() BEFR UTAAREICET 2T OEEEFSERIEANL. BAREOREN
FARLVEI IS < BERIC, RO Z & Z2oRT,

() HEBWOMEIN BRI (J1S) GEZ—TNIHET D
SUS F =—ARLtFAHETHHIZE, ZOOOBEDOHEA L, =
DOWEDNHFEAEDHD FA Y TH¥EHK (DIN) — - U =T%
72T bDIX, ZOHEMEZIZLTWNDHDE BT,

() [=vr LYk (HES—trh) BN HEB5H0
ThrZ e, ZOGMOBEDHEA L, =y b E) (& —
TR E RO LB EFZSIL, KOMEREAEFIC X > CTHEA &
nNosL0E45%,

12. 6XC+0. 35XSi+1. 05XMn+Ni+0. 65
XCr+0. 98XMo

(i) [#0 | ORBFERENE LI S—k s N2 5 2L, Uikt
ERAE = b LR~ FETOMTHIEA
2%, MSREHEEIE. T=y Y i) 2B L CGREISND,

(b) fEx DML, HAEOREN ARLEES M-I OFH N LSk
DI DOBLEN LS & KBRS D 4 T L OEBIRI A D
MR LRY, YREEET, B0 AL+ AR NS,

ZOEOHEIX, WHHFIENG T RE+F =5 OKFELOWREHER A EhE

(B DR BANBI) OF _BEBEOFEEEZE T L, TILE L/

NS E RIS T 2 EEEGHAZ#H LR &2k D,

@ HBIFEFERR L
UNRI34 (2B L, wFERY R Eo#EEEICEAT 2 AAELE 7L — 7 U 7 KDY
T ANTr REAEEEEOMOWE (A afERRFEERE) HEE--C H
B L OB O ——C—1  WikmfED @ LT 2 EFSEAS AN B W T, LIF
DRENS 5,

AR LOBEEICET A AREE S L— T YT U RO T A VT v REAER
& DEDHE

WEBE_—C HEEERUMG

fH&——C—1 FWFHFIEREA L T2 EEESHRA




HHEES | 4

—= H 8§ O ORERGER i O KRR EFEM B # s (HF CV) O

PEREICAR DR8N B D —FE (1)

H BARENCOW L, SHEORRERE Y /2 EEEAH RS 5§ =+

FNZEADWTERE LTl O ZFRET D720 DFEMIE, RO LEBY
ET5, L. BAREOGES AMRRE (B A NEEES

THMNE) FHUHASEOBEILHE S THEEBZOVWTORRBINTND

BAIZR S,

() BEFEUTAAREICET 2T OEEFERIEANL. BAREOREH
ZARLE IS < BEEIC, RO Z & &2RT,

() HEB OB AARPEESFE (J 1S) G=_—TNIHET D
SUS F =—RLE,RAHETHHZE, ZOOOBEDOHEA L, =
DOWEDNIIFAEDOB D KA Y TEHEME (DIN) — - U =H%
W7z boid, ZOEMFZHLZLTNDbD LAY,

() T=vrrYE) (HERX—tr b B+ HE2BEZDHHO
ThdZ &, ZOGMOHEDEM . T=v /7 YE) (HE—
TR X ROLBYERSIL, KOMEREAEIC L > THER &
nNo>H0OET5,

12. 6XC+0. 35XSi+1. 05XMn+Ni+0. 65
XCr+0. 98XMo

(i) T#v) ORBERENE A= FEBAD I L, MiLRAR
RN = bbbt E A= P ETOMTH LGS
ZiE, SRR, =y Y i) 2BE L CGRESND,

(b) % OHEE L, HARED LT ARLER NI K O+ Iug
DI DOBLEHE K FERTRILE 6 2 AR 2 & O EMR & o xt
LLpn, YpgdEEE, BSOS HRERICERY A EN D,

ZOFEOHEIL, WHHOENG TREF =75 OKFEROBREIENH )3

(2B AR OF "B OE¥ELE T L. TIEE+H/\F

TENTHEV RIS T 2 EFES BRI A B L72Rcgh &2k 5,

4D UNR134 O @EEE~OBIAZIEE L, O TCQOOBIE~DFE L LT, FeEHE
HIBRAE A OIERAT S BAEN D D,

UNR134 02 series S0E Tld, FRIEREHIR N R 15 4F (UL 204F) LS TWeb D
R, RS FICHIE S s, ZAUTHED AEEF TR, —RAIR O a o EHITTHE &
N5 T REHIRIZCOW T iR 25 FRICWET 52D LB L T 5,



ZDlH, OXV@QENThOf " —C—1 THEEEE L, W& B2 6+ IFERKIC
Wostsng, | OMZE, TYZEET, JEORNORE T TFIERICID A SN
%o | HADWIEDERZRFNTDMBERDHD LEZDOND,

10



GTR13RELAE—E

BTN 1

GTR13 Phase2 (RZJM&EHR :

ECE/TRANS/WP.29/GRSP/2022/16)

&% : RSTMR BB (IR HIBREPD (FERDBUER T/RL TS,

QL] R R

Part. Il Text of the Regulation FAIEX

1. Purpose B

2. Scope B EEE

2.1. This regulation applies to all hydrogen-fuelled hydrogenfuelted AFHANE, REEEETHE F'7J‘25 km/h’iﬂx%brju—l&vbrju 20D
vehicles of Categories 1 and 2 with a maximum design speed = : : P TODOKFEE
exceeding 25 km/h-Category-1—1-and1+2,-with-a-gross-vehicle-mass I?Kﬂ?f%###@ﬁﬁ(u;ﬁﬁéﬂéo
{(GV¥M)-of 4,536 kilograms-ortess.

2.2. Contracting Parties may exclude the following vehicles from the |##E(Z. U TOEmZFMRAUDBAMISIRATIENTES.
application of this regulation:

(a) A vehicle with four or more wheels whose unladen mass is |(a) MU LOHEREEZBEIIEMTHOT. BREBEEMDOES2IREFERE
not more than 350 kg, not including the mass of traction Eh350 kgA FTHD, HD. REMFHEEH45 km/hBLITFTHH, hD,. I
batteries, whose maximum design speed is not more than 45 S0V -BERVERXERERHDN, XTE (G&aF) [RAIYIVION
km/h, and whose engine cylinder capacity and maximum TI350 cm3%. BEE—-Y—-I10DL T4 KWEENThEBZBRVOWED
continuous rated power do not exceed 50 cm? for spark (b) E5E(Q)ICFENBIEDEIRS. Min LOFEiREBISHEM CHOT. FRED
(positive) ignition engines and 4 kW for electric motors BEEOWOEEZ2IRGEEHREEN450 kgl T (BMDERZENETIER
respectively; and [CHDTIF650 kgiAF) THD. hD. RRKEFHEEMHENI L5 KWZEBZRWE
(b) A vehicle with four or more wheels, other than that )}

classified under (a) above, whose unladen mass is not more

than 450 kg (or 650 kg for vehicles intended for carrying

goods), not including the mass of traction batteries and whose

maximum continuous rated power does not exceed 15 kW.

3. Definitions EH

3.5 "Hydrogen concentration Eencentration-of-hydregen" is the [IKRIRE AFEE | KBEEUDREEYIRNDKZTEIN (FdmF) 0Fl
percentage of the hydrogen moles (or molecules) within the mixture |&%0L\5 (KZFEHADEBDIAIECHEL) .
of hydrogen and air (Equivalent to the partial volume of hydrogen
gas).

3.6. "Container" (for hydrogen storage) is the pressure-bearing [528 | OKFRETEA) & BEmIcES SN AR ATAPMEI R—1>
component on the vehicle withinthe-hydrogen-steragesystem that |FNC. B—ODFvON—-FEEANCHEEGRENEEBOFr N —(CEITKFER
stores the primary volume of hydrogen fuel in a single chamber or |RlZETE I2HDTH D,
in multiple permanently interconnected chambers.

3.7. "Container Attachments" are non-pressure bearing parts [BER7IYFADD 1E1&, BRRICEDTFSNIEMEESPRT . BRI RSZ
attached to the container that provide additional support and/or [ FH LU/ FEIREZIRML. FRFELV/FRBIRBOLHICTEZERLTDH
protection to the container and that may be only temporarily —H%H‘J(gﬂlbﬂi'u‘:b‘“c E%’BOJ'C 3550 Fﬂ%&ﬁ—ﬁ@ﬂ;@ﬁ:—
removed for malntenance and/or mspectlon only with the use of |&F AP R 5

3.8. "Compressed hydrogen storage system (CHSS)" is a system [EHEKREITESATA (CHSS) &l KRR ERAOEMRKERE 2T
designed to store compressed hydrogen fuel for a hydrogen- FRIEDICGREIESNESATLAT., &, (HhiX) BER7IVYFAYDM BV, M7
fuelled vehicle, composed of a container, container attachments |/KRZRESATADEDMDERBLVRIENSHEETIEHICHERLTD—
(if any), and all primary closure devices required to isolate the |XiE#fE ﬁtﬁméhéo%ﬁﬁ—%w@n
stored hydrogen from the remainder of the fuel system and the |>%5 : uon = Ea i
environment. “Coupling-system for-charging-the-rechargeable

I 9 I 9 e intet. I PP :
3.10. "Date of manufacture” (of a compressed hydrogen container) is the (EfEkzRE20) [8EH (L SEsEch3REENTERRFRER

date (month and year) of the proof pressure test or final inspection

test carried out by the manufacturer-during-manufacture.

#RERBRZTOEEM (A B8LUF) 203,
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3.12. "En closed or semi-enclosed spaces” indicates the special volumes [ZEAFC(FHZREAZEM 1E(E EMAE (BUEEMIMEOROED) (CHIFD
within the vehicle (or the vehicle outline across openings) that are KFEIATL (BTEIS AT L. BARIEMS 2T A WIZ&I‘/}) (ICE) IARUERS
external to the hydrogen system (storage system, fuel cell system, EBIEIRTL) ZBRVHAFERIS LU, E=Fp=E N
internal combustion engine (ICE) and fuel flow management SIKZ|NEREEIND (TOFER. Fﬂﬁ%&(i@“) EJ’EE'I‘ED“@%)%O)EW &N =
system) and its housings (if any) where hydrogen may accumulate AN
(and thereby pose a hazard)—as—%may—eeeuﬁﬁ—the—passeﬁg&

3.28. "Hydrogen-fuelled vehicle” indicates any motor vehicle that uses [KZRIAFIEE | &(3, HEERRIE U TEMBUILSRUARR T (IRAD/KRZ(ERA I 28
compressed gaseous or liquefied hydrogen as a fuel to propel the Wz, MEIEBSLIUARIS DOBEmEINCEFND . FAEAEHAKER
vehicle, including fuel cell and internal combustion engine vehicles. FBHCEAU T, ISO 14687:20192BKUSAE 12719_202003(CHVWTIRESN
Hydrogen fuel for passenger the vehicles is specified in ISO W,

14687:2019-2 and SAE J2719_202003.

3.34. "Lower flammability limit (LFL)" is the lowest concentration of fuel at | FRREIARF (LFL) [&(E. BREEFE TREESTIMABRRINGINTEZ T IREER
which a gaseous fuel mixture is flammable at normal temperature and|L\5, ZZRHDKZEH XD T REJFABRR (L. FRIERIBICE DL, EAHICRTAE
pressure. 2%THD (J{—M 13018524 8318) .

The lower flammability limit for hydrogen gas in air is conservatively
4 per cent by volume based on quiescent environment (paragraph
130 in Part I83-of-thePreambfle).

3.35. "Maximum allowable working pressure (MAWP)" is the highest gauge |[EXFSFEREST (MAWP) &, BEOERZAFCHBVTHESZ LK
pressure to which a pressure container or hydrogen storage system |FRETES AT ANMEBIRIRERER AT - E%E LD,
is permitted to operate under normal operating conditions.

3.36. "Maximum fuelling pressure (MFP)" is the maximum pressure applied |[E&RAFSIEE (MFP) &, R 2 EIE T 2BRICEMEKFRETE S AT AlIChh D8
to compressed hydrogen storage system during fuelling. The KNEZWD \RATIEE (G DFMEREND125%E73D.,
maximum fuelling pressure is 125 per cent of the Nominal Working
Pressure.

3.37. "Nominal working pressure (NWP)" is the gauge pressure that [DNFMERESND (NWP)  1E(F. 2 AT LO—RRMIREMEDYFEZERI I —ZEZL)
characterizes typical operation of a system. For compressed hydrogen |5, [EME/KZRAFEES AT AHZAEZRCOWVT(E. NWPEE—BE 15°CICHIF3. AR
storage system-gas-—eentainers, NWP is the settled pressure of B EN e B BN F TS ATADEBH ADETEE THD.
compressed gas in fully fuelled container erstorage-system-at a
uniform temperature of 15 °C.

3.49. "Shut-off valve" is a valve between the sterage-container and the ERTF [&(E, IFmaant BRI S T ARCHD 77160 . BETERIcE55
vehicle fuel system that must default ean-beautematicallyactivated; |PENSZOAOPEHEERFCOANBIR(CIEFHRIN TORVEROMMAGIEXE &
this—valve-defaults to the "closed" position when not connected to a  |URIFNIERSRL.
power source.

3.51. "Specific Heat Release Rate (HRR/A)" is the heat release from a [[FE#EE (HRR/A) 1&(d. N—F—DHHMBEGEDONBRRBAEZEI. CC
fire per unit area of the burner where the heat release is based |TRHRHRE. BHLTVWIRBOREICRBOEMAREHRE (LHV) ZFUESODIC
on the rate of fuel being combusted multiplied by The Lower HO( LHV (BERBAELEFEINDS) . BBEICI O TERSNEKIERTHS
Heating Value (LHV) of the fuel. LHV (sometimes called the Net |Jz#). BN DHFIEFHEICEL TWS. LHVIZH46 MI/kgTH3h', EED
Heating Value) is appropriate for the characterization of vehicle LPG%EE!Z('.ED M'C%Fﬁﬁ(:??&m?%%%b‘di%o #E%%%&H—é%é%&%
fires since the product water from combustion remains a SPR P =D
vapour. LHV is approximately 46 MJ/kg but needs to be 6%
determined at each site based on the actual LPG composition. —AFAEE s
—SeﬁeLmquafef;ﬂs—th&mswaﬁﬁqeea%mgﬁf—wrFm@hamesses—pfewdeé

3.52. "State of charge (SOC)" means the density ratio of hydrogen in |[[FiEZR (SOC) l&ld. BIFEDOCHSSEMAECHSSH 15°CICTEHULIENWPT

the CHSS between the actual CHSS condition and that at NWP
with the CHSS equilibrated to 15 °C. SOC is expressed as a
percentage using the formula:
SOC(%) = ﬂ
pP(NWP,15°C)
The density of hydrogen at different pressure and temperature
are listed in the Table 1 below.

D, CHSSHDKFRDEELLZ S, SOCIHRAEFEAL TN -E>FT—ITREN
Do

p(P.T)

S0C(%) = ———"1
P(NWP,15°C)

SFLIRENLIRETOKREEREEZRLICTRY,
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3.52. Table 1 =1
(0D7%) Compressed Hydrogen Density (g/I) [EfEKIFEEE (g /1)
Temperature Pressure (MPa) BE [EZ)(MPa)
0 1 10 20 30 35 40 50 60 65 70 75 80 | 87.5 (°0) 1 10 20 30 35 40 50 60 65 70 75 80 | 87.5
-40 1.0 97 | 181 | 254 | 28.6 | 31.7 | 37.2 | 42.1 | 443 | 46.1 | 484 | 50.3 | 53.0 -40 1.0 9.7 | 181 | 254 | 286 | 31.7 | 372 | 42.1 | 443 | 46.1 | 484 | 503 | 53.0
-30 1.0 94 | 175 | 245 | 277 | 30.6 | 360 | 40.8 | 43.0 | 451 | 47.1 | 49.0 | 51.7 -30 1.0 9.4 175 | 245 | 277 | 30.6 | 36.0 | 40.8 | 43.0 | 451 [ 47.1 | 49.0 | 51.7
-20 1.0 9.0 168 | 237 | 268 | 29.7 | 350 | 39.7 | 419 | 439 | 459 | 478 | 504 -20 1.0 9.0 168 | 237 | 268 | 297 | 350 | 397 | 419 [ 439 | 459 | 478 | 504
-10 0.9 8.7 16.2 | 229 | 259 | 28.7 | 339 | 38.6 | 40.7 | 428 | 44.7 | 46.6 | 49.2 -10 0.9 8.7 162 | 229 | 259 | 287 | 339 | 38.6 | 40.7 | 42.8 | 44.7 | 46.6 | 49.2
0 0.9 8.4 15.7 22.2 25.1 27.9 33.0 37.6 39.7 41.7 43.6 45.5 48.1 0 0.9 8.4 15.7 222 25.1 27.9 33.0 37.6 39.7 41.7 43.6 45.5 48.1
10 0.9 8.1 15.2 21.5 24.4 27.1 32.1 36.6 38.7 40.7 42.6 44.4 47.0 10 0.9 8.1 15.2 21.5 24.4 27.1 32.1 36.6 38.7 40.7 42.6 44.4 47.0
15 0.8 7.9 14.9 21.2 24.0 26.7 31.7 36.1 38.2 40.2 42.1 43.9 46.5 15 0.8 7.9 14.9 21.2 24.0 26.7 31.7 36.1 38.2 40.2 42.1 43.9 46.5
20 0.8 7.8 14.7 | 20.8 | 23.7 | 263 | 31.2 | 357 | 377 | 39.7 | 41.6 | 434 | 46.0 20 0.8 7.8 147 | 20.8 | 23.7 | 263 | 31.2 | 357 | 377 | 39.7 | 41.6 | 434 | 46.0
30 0.8 7.6 14.3 20.3 23.0 25.6 30.4 34.8 36.8 38.8 406 42.4 45.0 30 0.8 7.6 14.3 20.3 23.0 25.6 304 34.8 36.8 38.8 406 42.4 45.0
40 0.8 7.3 13.9 19.7 224 24.9 29.7 34.0 36.0 37.9 39.7 41.5 44.0 40 0.8 7.3 13.9 19.7 22.4 24.9 29.7 34.0 36.0 37.9 39.7 41.5 44.0
50 0.7 7.1 13.5 19.2 21.8 24.3 28.9 33.2 35.2 37.1 38.9 40.6 43.1 50 0.7 7.1 13.5 19.2 21.8 24.3 28.9 33.2 35.2 37.1 38.9 40.6 43.1
60 0.7 6.9 13.1 18.7 21.2 23.7 28.3 324 344 36.3 38.1 39.8 42.3 60 0.7 6.9 13.1 18.7 21.2 23.7 28.3 324 344 36.3 38.1 39.8 42.3
70 0.7 6.7 12.7 18.2 20.7 23.1 27.6 31.7 33.6 35.5 37.3 39.0 414 70 0.7 6.7 12.7 18.2 20.7 23.1 27.6 31.7 33.6 35.5 373 39.0 41.4
80 0.7 6.5 12.4 17.7 20.2 22.6 27.0 31.0 32.9 34.7 36.5 38.2 40.6 80 0.7 6.5 12.4 17.7 20.2 22.6 27.0 31.0 32.9 34.7 36.5 38.2 40.6
85 0.7 6.4 12.2 17.5 20.0 22.3 26.7 30.7 32.6 34.4 36.1 37.8 40.2 85 0.7 6.4 12.2 17.5 20.0 22.3 26.7 30.7 32.6 344 36.1 37.8 40.2
4. Applicability of Requirements EHoERE
4.1 The requirements of paragraph 5. (using test conditions and SIHEOEMHE (6IEDKERFMHLUFIERER) | ZHIdESE> ROZODE
procedures in paragraph 6.) apply to all compressed hydrogen- MEEISADETOEHERFBERBIASFEHRAER(GEAT 2.
fuelled hydrogen-fuelied vehicles with the following two vehicle
mass classes, where applicable:
(a) BEH (LDV) : GVMH'EEREEZEIRV. h7IV-1-10Emm. BR50°

(a) Light-Duty Vehicle (LDV): Vehicles of Category 1-1 and (. Hh7TVU—-1-28L T HFIV-20DEH

vehicles of Categories 1-2 and 2 with GVM not exceeding the (b) E£H (HDV) :GVMHI'EEREZEX3. h7IVU-1-28&0HF7IV-

mass threshold; 20D

(b) Heavy-Duty Vehicle (HDV): Vehicles of Categories 1-2 and 2

with GVM exceeding the mass threshold. SHRNEE. EARFEMRORAICERTSERIC. 3,500 kgFizid4,536 kg
OWThhDEERIEEIEETEIENTES?,

Each Contracting Party may determine the mass threshold from

the values of either 3,500 kg or 4,536 kg for application in its  |5IH$LU6IATIE. LHVE LU HDVISERAENBHEDENITNS5DEEEETEA

national or regional regulation®. snTW3,

In paragraph 5. and paragraph 6., where the differences of the |3 zpttRi%iH#AIZEEMRICERT 35S, EEREIR3,500 kg&U,

applicable provisions for LHV and HDV are specified with these | pv [z GVM »* 3,500 kg £8ZBWHFIVU M1, M2 LU N1 &, HDV

abbreviations. & GVM h¥ 3,500 kg Zi#8x5h7dY M2, M3. N2RU'N3ZThENHN-T
%o

3 For the application of this global technical regulation to UN

Regulations, 3,500 kg shall be used as the mass threshold so

that LDV covers categories M1, M2 with GVM not exceeding

3,500 kg and N1 while HDV covers categories M2 with GVM

exceeding 3,500 kg, M3, N2 and N3.

4.2. Each Contracting Party may eentracting-party thrderthe-UN-1998  |UNI998EHERIESMNE L. BIFoENEZEHER (Fim. AIm. &m.
Agreement-shalt-maintain its existing national crash tests (frontal, O-ILA—\—) ZHIFIBZCENTE. 5.2.2I8(CRENEFREZERALUTHRAZ
side, rear and rollover) and shall use the limit values of section BFIREDETS,
paragraph 5.2.2. for compliance.

4.3. The requirements of Global Technical Regulation No. 20 of S3IECHRIRMMAE 205 0E I, SEXHERTZNAZSOERH/D-H
paragraph-53—apply to all hydrogen-fuelled vehicles usirg equipped (L1 YZ&E{BLUEETOKERHERGEHT 3,
with electric power train containing high voltage bus.

5. Performance Requirements TEEEEF

5.1 Compressed hydrogen storage system [EHEKRATE S AT s

This section specifies the requirements for the integrity of the
compressed hydrogen storage system.

(a) The primary closure devices shall include the following
functions, which may be combined:

(i) TPRD;

(ii) Check valve; and

(iii) Shut-off valve.
(b) Each Contracting Party may, at its discretion, require that
the primary closure devices shall be mounted directly on or
within each container;
(c) CHSS shall meet the performance test requirements
summarized in Table 2. The corresponding test procedures are
specified in paragraph 6.

AtV23> TR EfKRETES AT LADOTE LRI 2B ZMRET D,

(a) —REMFZEZXDHEZSTEDEL. CNSREAISDETELV.

(i) TPRD

(ii) iR

(iii) iEMWIH
(b) &FHHEIZ, TOHEILLD, —EMEKREEZBZ SR CEIE. FEIEZEHA
[CERD{F IR R ERTIENTES.
(c) CHSS(3. R2(CEHUEEEEAREAZBLIEDET S, Wit DREEFIR
IX6IHICHET S,
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5.1. Table 21 &®21
(DD%) Overview of Performance Qualification Test Requirements EEERERREMADHE
Requirement section Test article T SHERH
5.1.1. Verification tests for baseline metrics Container or container plus container 5.1.1. EETBEDRIIER 2582 (. BERETDOTETHVFAY M
attachments, as applicable B B i * * (ZUTBIES)
5.1.2. Verification test for performance Container or container plus container e f == . . . W N
durability attachments, a‘; applicable 5.1.2. THEEMATEDIREER a8, X, e:%%t%d)?;igggﬁxg{) [
tormanee o for expected on-road chss | 5+1:3- PHENSAYO-MEEORERR CHSS
5.1.4. Verification test for service terminating 5.1.4. REEBCHFZY LA ILTEREOIREEAER CHSS
performance in fire CHSS 5.1.5. EMREREOMA MEREER —IREMREEE
5.1.5. Verification test for closure durability Primary closure devices
5.1. All new compressed hydrogen storage systems produced for on-road |A>0—REMAICHTARICEIEEINZE TOFHUWEMKRITE S AT AL NWP
vehicle service shall have a NWP of 70 MPa or less. and-a-servicelife |70 MPa LI T THIENDET B, S H \ Sl 51HE
of 15-years-orlessand-becapable-of satisfying-the requirements-of 9 cEs
paragraph-51
CHSSOMAMREERIEENMETI6DLL. REERZTNThOTHIZETEAE
The service life of CHSS shall be determined by the h3HBEEHE2ERUT, Y-EAFILAZEETIEDLTS.
manufacturer, who shall establish the date of removal from
service taking account of the performance requirements applied
in the respective market.
5.1.1. Verification tests for baseline metrics BTSRRI ER
5.1.1.1. Baseline initial burst pressure HHAME T S DE#E(E
Three (3) new containers randomly selected from the design 10ME L E DS BIN S8R SN BE%ETEER/ \wF N5, 3EOFLVWE 2z ERISGEV,
qualification batch of at least 10 containers, are hydraulically 6.2.2. 1 JHIEERFHEICIE D TR I DF TRIEZNA D, - BERICERRVIYFAY
pressurized until burst in accordance with paragraph {para—6.2.2.1.| M\& 31583, UZBBTIVFAY MHEBRERCHEZEEZREFS T KBRFIRDO
test-procedure): The container attachments, if any, shall also be |EZZFRVWCEZEREEFHIBATIRVRD, 2BV IYFAY M DHERIC
included in this test, unless the manufacturer can demonstrate |SH%6D¢T3, BisE (L CAEMBESLUMET o zEiRUL) XEZEML. 1
that the container attachments do not affect the test results and |UL\EFE&E 23D E D BIMEBP IR R I 2EDET 3,
are not affected by the test procedure. The manufacturer shall
supply documentation (measurements and statistical analyses) that (& TO#ERESRCHVT. THRENBP,DE10%UA. HD225200%NWPDER/)\
establish the midpoint burst pressure of new sterage-containers, BPy. [{EBPmMIN_ETH3ENET S, REL. HREFZEDOZFHZZICKLD. 35 MPal TOE
RICONTIE. 200%NWPDHRDDIC225%NWPZERYTRCENTES,
All containers tested shall have a burst pressure within £10 per cent
of BPy and greater than or equal to a minimum BPmin of 225200 per |&5ic—&S2aa88(3J A T7/ N\ —REWEE M D EL. B/IVEZEHN350%NWP%
cent NWP. However, a Contracting Party, at its discretion, may |8X3t0é93.
apply 225 per cent NWP for containers of 35 MPa or less,
instead of 200 per cent NWP.
Inaddition;,—containers-Containers having glass-fibre composite as a
primary constituent shall-te have a minimum burst pressure greater
than 350 per cent NWP.
5.1.1.2. Baseline initial pressure cycle life HEAE D YA HFanDE (B

Three (3) new containers randomly selected from the design
qualification batch are hydraulically pressure cycled at20(£5)2Cto
125-percent-NWP-without rupture for 22,000 cycles or until a leak
occurs {para—in accordance with paragraph 6.2.2.2. test
procedure): The container attachments, if any, shall also be
included in this test, unless the manufacturer can demonstrate
that the container attachments do not affect the test results and
are not affected by the test procedure. Leakage shall not occur
within anumber-of-Cycles,-where-thenumber-of- Cycles-isset
ndividuatty-by-each-ContractingParty-at-5;566,-7,500 or 11,000
cycles for-a—15—year-servicetife: light-duty vehicles, at the

Contracting Parties’ discretion and 11,000 cycles for heavy-duty
vehicles.

ETAGR/ \WFNS, MEDFUVWS IR ZER(OEV, 20(+£5)2CT125%NWPET
6.2.2. 2IRRGHBRFMEICHE > TREY (VI ZNA T, BREUBIMARET22,0008
AIIVET, FEEWEZELDETITO. BRICBRB7IVFAYMNIHIEE. 2
ZER7IVFAY M HBRERICEEEREFEIHBRFIROZELZ TRV LE
FEENGATERVIRD, HZERT7IVFAY MECDHERICEHIEDET S,
ESH(CHLTRHENEOHKEICLD7,500917)F(F11,000804)L, EEHE
[EXUTIZ11,0008 41 VIVHHE T 92 THA LR HEBH 5, 500 1 55H it
AR IRIEAFEELRBVCE,
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5.1.2. Verification tests for performance durability (Hydraulic sequential THEEMAEDIREERER (RIEZFIREHER)
tests)
5.1.1.2IETAFELE=202TOEATA1IIEaeH 11,0005 17282 2155
If all three pressure cycle life measurements made in para. 5.1.1.2. |FEEINSHETELVDOE25%UATHIHE. —2DEECOVTDH5.1.2IAT
are greater than 11,000 cycles, or if they are all within £25 per cent |89 3. ZO2TRVMGEIE. = DDETOEEZ5.1.2IATHERT D,
of each other, then only one (1) container is tested in para. 5.1.2.
Otherwise, three (3) containers are tested in para. 5.1.2. BIESDEDHHRVED, 5.1.2IHDHERE (HNIX) BIRF7IVFAS MeEwUE
BER(CXIU T, CHSSIC—REMREDRVIRRETEITS6DET S,
Unless otherwise specified, the tests in paragraph 5.1.2. shall be
conducted on the container equipped with its container KEFmA ST B—3I 2T AU TRIL2E T T 0 baz &R L CEMEI S
attachments (if any) that represents the CHSS without the M ZOBRISREEECRVESICT S, — DU EDI AT AEEETEGR/\WWFHSERT
primary closures. IBIRU CGRERZENEL . TOMEER R T 2L . KEREFR AT AICTEAIN it 5%
FIEDOFFHICDOVTIE6.2.318(R T,
A-hydrogen-storage The container shall not leak during the following
sequence of tests, which are applied in series to a single system and
which are illustrated in Figure 12. At least one system randomly
selected from the design qualification batch shall be tested to
demonstrate the performance capability. Specifics of applicable test
procedures-for-the-hydrogen-storage-system are provided in para.
6.2.3.
5.1.2. Figure 12 <12
(DD%) Verification test for performance durability (hydraulic) TEREMHAEDREEER (RIE)
BP M BP —>
“r - burst i - ok
. 180%NWP — Y isosnwe
Chemmaxxputsure (4 min) 1b#ﬁl_l.l (44
+ 2 3 150% NWP ’ " 4= 150%NWP
g =R AT 1250nwe t e AR e
8 2 T BO%NWP R - o
o E lJ -] g 'J
o > = > E
@ 2l 4y [ time \ £
HE = v v J v L% v = v J
E cl= 60% #Cycles 1000 hr i | [ sotra o | 1,000 80
af 12 PC-IFC 0 g 20% # Cycles & 5°C~35°C 10  ,gesc 20%Y A 2L
g 48 hr cycles +85°C, BO%RH 48 FFMl H4 5L +B5°C, BOYRH
a I 30% # Cycles 5°C~35°C 20%4% 14 7 1L
= -40°C . -40°C
i > —
Residual L4
Strength
5.1.2.
(DDF)
BPg ——= BPg —»
- burst T BR
—tu BO%ENWP _ f4a0snowe
N (4 min) ™ (45
@ f’,; e : -f—150% NWP =] traRsEn fa—150% NWP
H='l | 1 =] 255N WP Iﬂ [ 25%%MN WP
2 I | [Fomwe
| I
o TrErnm 2 |
5 i alxy ” [y . time [ A y Y ] B Ml
g gE B0%#Cycles t 1coome I | €| % s Lon 1 1,000 B
I=t 15Cc-25¢c 10 +B5C 20%ECycles s 15°C~ 10 =
48 hr cycles +85C, 95%RH 48 55 e HAHNL
g 15-25C 20% #Cycles 1FC~25°C 2% 4 L
-4 s ~A0*C
—iy -
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5.1.2.1. Proof pressure test M ER
A-sterage-The container is pressurized to-150-percentNWP-and-held |IFES28%26.2.3. 1IAICRESNIEFIRICHE > TINE I 21509%NWPHEH#36%#
for 30-see{para—in accordance with the procedure specified in EIRAS R TFNE. BERICESR7VIVFAY MG IEEIE. HZBER7IYFAY D
paragraph 6.2.3.1. testprecedure)—The container attachments, if |DNRBRERICHEEREFBEITRRFIEOZELZIIRVWLEZREEIIIATER
any, shall also be included in this test, unless the manufacturer |VBD. ZHXBER7IVFAY MECDRRBRICZDDIEDET D, iFmazad. BiEaE
can demonstrate that the container attachments do not affect |FETMERBEZEMUIBSE. COERZ FIRINS.,
the test results. and are not affected by the test procedure. A
storage-The container that has undergone a proof pressure test in
manufacture is exempt from this test.

5.1.2.2. Drop (impact) test BT (EE) R
The sterage-container with its container attachments (if any) is EEERELY (HhiF) BER7ZIVFAY MEHROHEREZT{(6.2.3.2IHO
dropped at-severabHmpact-angles{para-—once in one of the impact |FHERFHD-ICHREITZIEESRDOS515MICIEFE TEE3,
orientations specified in paragraph 6.2.3.2.testprocedure):

5.1.2.3. Surface damage test REIEEER
The sterage-container with its container attachments (if FEaadLl (ZHTIES) FRVIVFAY MOREZ6.2.3. 3IADHE
applicable) is subjected to surface damage {para—specified in FH-ICHET DA ETIEBSE S,
paragraph 6.2.3.3. testprocedure):

2EBREFBIOVTIE., HBRFIROS5RMACEEZRESEIEIDZIRNATS.

All-metal containers are exempt from the surface flaw
generation portion of testing.

5.1.2.4. Chemical exposure and ambient-temperature pressure cycling test {EEMEIESLVEFEREE Y1)V iR
The sterage-container with its container attachments (if EFERSESLY (XYUTIES) BEEFIVFAD Mz, 6.2.3.4IAGHERFHEIC
applicable) is exposed to chemicals found in the on-road O TA>O— RIRIBAICFE T D EEMEICICEEL. 26(E5)1°CT125%NWPET
environment and pressure cycled-te—125-perecert-NWP-at20°{(+5)°C 69%#4%5&@&5‘3#%}_73*3‘4’])1/@[115 RO N BHAEEE
for-60-percentnumber-of-Cyclespressure-eycles{para—in
accordance with paragraph 6.2.3.4.testprocedure)—Cherical
conducted-to-150-percentNWP-

5.1.2.5. High temperature static pressure test SmaRE s ER
The sterage-container with its container attachments (if HEARHLY ZHTIES) BRIIVYFAY ML, 6.2.3.5THGFHERFMEIC
applicable) is pressurized-te—125-pereent-NWP-at385°Cfor-1,000-hr |2 T385°CE1, 000 H25%NWPEENNIE T 3.
{para- in accordance with paragraph 6.2.3.5.testprocedure):

5.1.2.6. Extreme temperature pressure cycling test WRRREE Y1) 5KBR
The sterage-container with its container attachments (if sy E ot N0 (;Z#?Z)iﬁ‘“) ﬁ%ETG"H'-XJ Hc.\ 6.2.3. 6IH@%EE%%¥HE&
applicable) is pressure cycled at-£—406°Cto-80percent NWPfor20 |EDT &
perecent-rumber-of Cyelesandat 3+85°C-and-95-percentrelative 3—%85%&9*%&95%%1—25%%@%—'6773?49)%%150
humidity-to125-percentNWP-for 20-percentnumber-of-Cycles
{para—in accordance with paragraph 6.2.3.6. testprocedure):

5.1.2.7. HydrattierResidual proof pressure test: H IR EBIREET 15 ER
The sterage-container with its container attachments (if ERESRELY (ZYHITIES) BE7VIVFAYMNI, 6.2.3. 1AICREEINEF
applicable) is pressurized-te—180-perecent NWP-and-held4-minutes  |(IBREERFHRICHEOTINE T 3. 180%NWPEEHHIEL- RS EHASIHRAIFS
without-burst{para—in accordance with the procedure specified in |5+
paragraph 6.2.3.1. testprocedure):

5.1.2.8. Residual strength burst strength-test 7% BRSBTS R AR

The storage-container with its container attachments (if
applicable) undergoes a hydraulic burst test. to-verify-thattThe burst
pressure measured in accordance with the procedure specified in
paragraph 6.2.2.1. shall be is-at least 80 per cent of the baseline
tnitiat-burst-pressure{BPy)-determined provided by the
manufacturer in para. 5.1.1.1 . (para—6-221test procedure):

IFREadLl (ZHTIIES) BR7IVFAY MU TRERRERZITS,
TOBRMAT RT3 IR T 1(36.2. 2 1TRICRESN S FIRICHE->TREL .
5.1. 1. 1IA TRIEE D SR SN o R ESHTE SRR A BP, D80 %L LT
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5.1.3. Verification test for expected on-road performance (Pneumatic FREINZA> 00— NMEBEDIRFEHER (ZERUEZFIRGRER)
sequential tests)
KEEFRSATACHSSICWU TR 23(OR T —E D ERPHomeRNE R 50
A hydrogen-storage-system-CHSS shall undergo notdeak-during-the |DET D, CHSSHKFEETESATAICEAENZHERFIROFFHICOVNT(E6.2.41E(C
following sequence of tests, which are illustrated in Figure 23. R, CHSSRRHEZEULBRWEDEL., —REMERELHERP(CHIEEZHITT
Specifics of applicable test procedures for the CHSS hydregen—storage |9EDET S,
syster-are provided in paragraph 6.2.4.The CHSS shall not leak
and the primary closure devices shall maintain functionality
during the test.
5.1.3. Figure 23 X123
(DD%) Verification Test for Expected On-Road Performance FEETN3A>0— FEGRDIRIEKER (EKEABRE)
(Pneumaticthydrattic)
1802 NWP
44
Pressure EhH
BRq*o o)
g e R o e ottt S R e ———— > R
1809 NWP — 180063WP
4 min B 445
1508 NWP
.'.':..“:} R = } 1009%S0C
af— ————
* Time — —_— * sy
+55°C +55°C % +55°C +55°C
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5.1.3.
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it ---% Burst e - R
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@ 80%NWP H T T g0%NWP
g
=8 ] p time —EEM
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&  40%cy15-25CF 5 ; 40%cy 15-25C 5 g A0t 4 I 15~25°C 7] a0t & L 15~25°C Al
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¢ Fueldefuel cycles @15-25+C with service (maimtenance) defuelmte, 50 cycles b OEEHREMSERE S T 50T, WS AT A TR ST, <350 OREHREIC T S
c WEHERSERE Y e 15250, AR (A -TR) ORERESE T S04 S
5.1.3.1. Proof pressure test M ER

A-system-The container of a CHSS is pressurized in accordance

with the procedure specified in paragraph to-150-percentNWP-for
30-seconds{para—6.2.3.1. testprocedure)-The container

attachments, if any, shall also be included in this test, unless the
manufacturer can demonstrate that the container attachments
do not affect the test results and are not affected by the test
procedure. A-storage-The container that has undergone a proof
pressure test in manufacture is exempt from this test.

SATACHSSDERRIL6.2. 3. 1IAGFHERFHRICHESNE FIRICHEST
150%NWPETIOWEINNET 5. BERICERTIVFAY MIGBIRE. M%E
BPIVFAY MIRRBRICHEEZREFSTRRFIROZEER TRV L RIS
HHEATERVIRD, HZBRFIVFAY PECOFERICETHIED LT D, B7k
B RE&BE TMEREZERUSEE ComERZ RN,
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5.1.3.2. Ambient and extreme temperature gas pressure cycling test BEFRESLUHBRREARAET( ViR (ESE)

(pneumatic)
SASFACHSSICH U, 6.2.4. 1IE(Z41‘ED'C%‘%—73%%‘E#H%5@G#*%@7}%

The system-CHSS is pressure cycled in accordance with paragraph (SIEHY417)Z21N%3.
usthg-hydrogen-gasfor 500-cyctes{para-—6.2.4.1. testprocedure):

5.1.3.3. Extreme temperature static gas pressure leak/permeation test R REFFNAAE RS/ EEHE (ERE)
(pneumatic)-

sBRIE. 6.2.4.2I55&06.2.4. 3O TRIETEIEDELT B,

The test shall be conducted in accordance with paragraphs
6.2.4.2. and 6.2.4.3.
RE . : af I oo .
{b)The maximum allowable hydrogen discharge from the CHSS
eompressed-hydrogen-storage-systerm-is 46 mL/h/L water capacity of |5 —6.2.4. 3IE(ZdED'C}H|JEb7L%FEEI’J&5'1~“I3/\0)/)r='ﬁ.':ljb‘0 005 mg/
the CHSS. sterageﬁystem—éﬁaFa—6—2—4—2—testfeeedﬂfe)— ? (3. 6 le/ﬁ) ZBA3N—EMbH O TIEBAZRERV{6-243ED
%Nﬁ%waﬁlee&&eeklea%test—rs—pe#efmed%eﬂeﬁsw&ﬁe Any
single point of localized external leakage measured in accordance
with paragraph 6.2.4.3. shall not exceed is-greater-than-0.005
mg/sec (3.6 Nml/min)-{para—6-24-3—testprocedure).

5.1.3.4. Residual proof pressure test (hydraulic) REBMEER CRE)
The sterage-container with its container attachments (if any), as [MESNEEFERSHROLU (BhE) BIR7ZIVFAIMC. 6.2 3. 1EICHRESNE:
specified, is pressurized in accordance with the procedure FIRERFHEICHEOTINE T 3. 180%NWPEFEHEL RSB FH AT RMERIFT
specified in paragraph to-180-percentNWP-and-held-4-minutes %5
without-burst{para: 6.2.3.1.-testprocedure):

5.1.3.5. Residual strength burst test (hydraulic) KRR REMAHER (RIT)
The sterage-container with its container attachments (if any), as [RESNEEFRSRHLU (HNE) BERFHIYFAD MC. FEMRREREZENMT
specified, undergoes a hydraulic burst. te-verify-thattThe burst 3. 6.2. 2. 1IAICRESNEFIRICH > TAEURZEE (T EERETHP
pressure is-within20-percent-of the baseline burst-pressure 20% BN Eir SR 955.1.1. 115179272&31%7;% EEHSIRMENEBP,D
measured in accordance with the procedure specified in 80%U ETHBIEDELT S,
paragraph 6.2.2.1. shall be at least 80 per cent of the BP,
provided by the manufacturer-determined in para. 5.1.1.1. {para-

5.1.4. Verification test for service terminating performance in fire NCBFIBFRY —CERE L REDIREEEER

CHSS shall undergo the two-stage localized/engulfing fire test
specified in paragraph 6.2.5.
During the test, CHSS are filled to 100 per cent state-of-charge
(SOC) with compressed hydrogen as the test gas. However;
E : . ert] yo I

o I . : oy c

) E I e thei . . .
CHSS shall vent to less than 1 MPa within one hour for LDV or

within two hours for HDV. If venting occurs from TPRD(s), the
venting shall be continuous. The container shall not rupture
during the CHSS fire test. Except for discharges from the
exhausts of TPRD vents, any leakage, permeation, or venting
from the CHSS, including through the container walls or joints,
other components, and fittings, shall not result in jet flames
greater than 0.5 m.

If the CHSS pressure has not fallen below 1 MPa when the time
limit defined above is reached, then the CHSS fire test is
terminated and the CHSS fails the fire test (even if rupture did
not occur).

CHSS(&. 6.2.5IAICHREETNI2EIEDREFR/ AN KGRIRERITEEDET S,
sIBR . CHSSl:tniﬁﬁﬁﬁktb'Cl_ %TE7J<§'C 100%%&4*33 (SOC) FTCHRIRS
néo CICON gRitng N L ; i

CHSSII\ LDVICDM'C(IIH#FBEIMP‘J'C HDV(c.DM'C(IZH#FEluI*.I'C 1 MPaiE:ﬁ
FCHIRISEDETS. TPRDISHESHFEELES, HEKERNBREDTSH
3¢ 9D, BaRlICHSSONSGHERPICIRAHLBVWEDET H. TPRDEEKOANSD
BEHZFRE, REBROEEM, FERFTOMBRAIR. BLVITVTIVIEED.
CHSSHh5 iR, &8, HLTHEHD, 0.5 mEBAZERNKZELBVEDL
9%,

LICERENEFIPREFEISGEL TECHSSEAN L MPaki@ICIETUL TV
B CHSSAKHERRZIE TS, (BRIFBELBNOFAZSTE) CHSSIENKE
BRICASEER S,
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5.1.5. Verification test for performance durability of primary closures —RERERE O RE M A AR E A ER
isolate-the-high-pressure-hydrogen-sterage-system The primary I—Hcfﬁ?S llﬁldﬁ.ﬁ:éhk_TPRD L.ltj-h 35J:ULLE#@%HE7&¥7;?CHSS
closure devices of CHSS that perform the functions of TPRD, D—RBEMIRE (L. KIEEFS3>DOLUBEOMRESP D (CEEE;ENEEHTESTHE
check valve and shut-off valve as prescribed in paragraph DEF3,
5.1.shewn-inFigure—1) shall comply with the requirements described
in the remainder of this paragraphSection.
5.1.5.1. TPRD qualification requirements TPRDEREZEMH
. Kficat neshath] |  on-finished
relief devices which are representative of normal production. The TPRD(IL,{"F(D IEﬁEE’EIE%#EﬁT:@“BO)c‘:@%o
TPRD shall meet the following performance qualification
requirements: (a) EHY1) iR (6.2.6.1.118)
(a) Pressure cycling test (para. 6.2.6.1.1.); (b) MiE%FanidER (6.2.6.1.218)
(b) Accelerated life test (para. 6.2.6.1.2.); (c) ‘BEY4/I)itER (6.2.6.1.318)
(c) Temperature cycling test (para. 6.2.6.1.3.); (d) MISREHER (6.2.6.1.418)
(d) Salt corrosion resistance test (para. 6.2.6.1.4.); (e) EEMIRITER (6.2.6.1.51H)
(e) Vehicle environment test (para. 6.2.6.1.5.); (f) IHEBEINGER (6.2.6.1.618)
(f) Stress corrosion cracking test (para. 6.2.6.1.6.); (9) BTFBLURENER (6.2.6.1.718)
(g) Drop and vibration test (para. 6.2.6.1.7.); (h) imistER (6.2.6.1.818)
(h) Leak test (para. 6.2.6.1.8.); (i) "oFhTVEENHER (6.2.6.1.91H)
(i) Bench top activation test (para. 6.2.6.1.9.); (j) =Bk (6.2.6.1.1018)
(j) Flow rate test (para. 6.2.6.1.10.);. (k) XSI$<ERER (6.2.6.1.1118)
(k) Atmospheric exposure test (paragraph 6.2.6.1.11.).
5.1.5.2. Check valve and autematie shut-off valve qualification en ¥R LUEFEAOREEMSF
requirements
valves-and-shut-off-valveswhicharerepresentative-of normal ﬁ%—#ﬁ%(ib&?@ MRERE B ZmIITBDET B,
production—The valve units shall meet the following performance
qualification requirements: (a) KEREER (6.2.6.2.118)
(a) Hydrostatic strength test (para. 6.2.6.2.1.); (b) TmHEKER (6.2.6.2.218)
(b) Leak test (para. 6.2.6.2.2.); (c) IBRREE NP1 VILiHER (6.2.6.2.318)
(c) Extreme temperature pressure cycling test (para. 6.2.6.2.3.); (d) MR EHER (6.2.6.2.418)
(d) Salt corrosion resistance test (para. 6.2.6.2.4.); (e) EEMIRIRAER (6.2.6.2.518)
(e) Vehicle environment test (para. 6.2.6.2.5.); (f) K&xuUFKEHER (6.2.6.2.618)
(f) Atmospheric exposure test (para. 6.2.6.2.6.); (g) EXER (6.2.6.2.718)
(g) Electrical tests (para. 6.2.6.2.7.); (h) #=EN5HER (6.2.6.2.818)
(h) Vibration test (para. 6.2.6.2.8.); (i) hf\jjlﬁﬁiﬂ B (6.2.6.2.918)
(i) Stress corrosion cracking test (para. 6.2.6.2.9.); j FEan
5.1.6. Labelling INVFRIR
A label shall be permanently affixed on each container or container |ZEZFEEESRDBERRVIVFAY M. [BARRINIVZAGHTDIE INIVIC
attachments with at least the following information: name of the (FAMRED, *"ﬁ%«’% SU7IES. BiEH. NWP. RBI0fERE. —EX{E1EH.
manufacturer, serial number, date of manufacture, NWP, type of fuel, |BRSTIC. REFT55.1. 1. 2IAIRESNIEER IO SATHEAL
and date of removal from service as well as—Each-containershaltalse [lLH (VI E%Z R RIS . AEISISEAMESFR/EBHFIZINE, BER(CREITS
be-marked-with the number of cycles used in the testing programme |Ri&EEOHEEMIARARE T, MIHNDIERL HFETEREDET D,
as per para. 5.1.1.2. Any label affixed-to-the-eontainerin compliance |&#HHIEIE, TOHEICLD, H-CEEIEBAIEIEEANSE525F2BIRVEDEL
with this-seetierr paragraph shall remain in place and be legible for |T. REMMBRIBZRBIZENTES,
the duration of the manufacturer’'s recommended service life for the
container.
Each Contracting Party may, at its discretion, introduce the
maximum length of the service life such that the date of removal
from service shall not be more than 525 years after the date of
manufacture.
5.2. Vehicle fuel system N[0y S G
This section specifies requirements for the integrity-of-the-hydregen | AT 32 (CHNTIE. FEBAR S AT ACEATIE
fuel-delivery-vehicle fuel system, which includes the CHSS-hydregen |{F%ZRET 3. CHSS. ﬂeﬁﬂﬁbﬁﬁ—b—ﬁﬂ’é HRF. KBHINTEI DI R—Rb
sterage-system, piping, joints, and components in which hydrogen is |[HchiCEFEN 3.
present.
5.2.1. In-use fuel system integrity ERPORRS AT LOTTE
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5.2.1.1. Fuelling receptacle requirements EIG ACICEE I EH

5.2.1.1.1. A compressed hydrogen fuelling receptacle shall prevent reverse flow |[Efa/KRBRIORALOE. KaADFEFZPH<HEEEIFOCE . sHERFIEL
to the atmosphere. Test procedure is in accordance with the leak |6.2.6.2.2IA[CHESNERHRERICHDS . BEIEECITS
test specified in paragraph 6.2.6.2.2. visuatinspection:

5.2.1.1.2. Fuellingreceptactetabel-A label shall be affixed close to the fuelling BERISAEFDSAN SN USRS A O, FIZ EEFE/ \yFORAICAG{IIS
receptacle; for instance, inside a refilling hatch, showing the following [ED&T 3, ARIDFERE (HAIRKFEEZRITCHGIRE) . NWP. MFP, &230DH—
information: fuel type (e.g. "CHG" for gaseous hydrogen), NWP, EXEIEBHZR&HITDL.
MFP, date of removal from service of containers.

5.2.1.1.3. The fuelling receptacle shall be mounted on the vehicle to ensure BPAARHSE A OCBWTE. BRta) X 2 Bl (CHEEICBRIESN A LOICERDFF3E
positive locking of the fuelling nozzle. The receptacle shall be DET B, TMAODIIE, RSN, CHPWKDDIAONDEAZBHSEDETSD (I
protected from tampering and the ingress of dirt and water (e.g. Z (e R] R R X BINNADERERE) . stBREBEHRIRETITI.
installed in a compartment which can be locked). Test procedure is by
visual inspection.

5.2.1.1.4. The fuelling receptacle shall not be mounted within the external RGO, EmOIMISGEREEINZIRILT-IRIE NONN-RE) A BE
energy absorbing elements of the vehicle (e.g. bumper) and shall not [A. E#IZEA. EDOMKFZHANEIE T D 0IHEEDHDIHPT. RN+ (AThNR
be installed in the passenger compartment, luggage compartment WISFRICERDAS I TSR, sER(EFBRIRE TITO,
and other places where hydrogen gas could accumulate and where
ventilation is not sufficient. Test procedure is by visual inspection.

5.2.1.2. Over-pressure protection for the lew-pressurelow-pressure system [{&HEESXTLDE/TIRE (6.1.6IHDERTFIE)
(para. 6.1.6. test procedure)

£ AEERR T ROIKFTRS AT LAICBWVWTIE, [ES AN EFEUIROBENSRE

The hydrogen system downstream of a pressure regulator shall be ENBLICT D, BEREEEDRTEMIKIRI AT LAOM ICEIDRAIFESFEA
protected against overpressure due to the possible failure of the EHDLATFET S
pressure regulator. The set pressure of the overpressure protection
device shall be lower than or equal to the maximum allowable
working pressure for the appropriate section of the hydrogen system.

5.2.1.3. Hydrogen discharge systems IKFRBEH S AT

5.2.1.3.1. Pressure relief systems (para. 6.1.6. test procedure) [EHBRESATL (6.1.6IEDHERTFE)
(a) Sterage-system—TFPRBPs-The outlet of the vent line, if present, for |(a) BFESATATFPRPEFESATAPCHSSDTPRDNSIKIRA AZHEH T B28H(C
hydrogen gas discharge from TPRD(s) of the CHSS sterage-system  |HER S VICHERONG35E. FvFckoCl #PKAORAZNSIETZEDET
shall be protected from ingress of dirt and water-by-a-—<cap; Do
(b) Sterage-systemTFPRBs— The hydrogen gas discharge from (b) EFESAFATPRD BFESAFACHSSOTPRDNSDKZIRA ADHEH (F. ATFIC
TPRD(s) of the CHSS-sterage-system shall not be directed such that [FZEURWAEIITIENDET S,
the hydrogen exhaust does not impinge upon: (i) ZRAZERE. o3RRS
(i) Iate enclosed or semi-enclosed spaces; (i) EERORA —IL\DS I REEEOFS
(ii) Inte-ertowards any vehicle wheel housing; (iii) 7J<§Ee737\ SeR/TTE
(iii) Fewards hydrogen gas containers; iv) B
(iv) Ferward-from-the-vehicle,or-horizontally(paralletHtoroad)from |REESS
the-back-or-sidesof the—vehicle: the vehicle’s REESS.

5.2.1.3.2. Vehicle Exhaust System (para. 6.1.4. test procedure) BEHOBFRS AT (6.1.4IEDKERFIIE)

At the vehicle exhaust system’s point of discharge, the hydrogen
concentration level shall:

(@) Not exceed 4.0 per cent average by volume during any moving
three-second time interval during normal operation including start-up
and shutdown;

(b) And not exceed 8.0 per cent at any time (para. 6.1.4. test
procedure).

EROHER AT AOHEE ST KBRE U TFICRIENET S,

(a) EEIFHLMEIL 2 SHLBEMERD, FEOIMBICHVTEETY
4.0%%BZR,

(b) WUHRBEFRTE8.0%%ZBX R (6.1.4IEDKERTFE)
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5.2.1.4. Protection against flammable conditions: single failure conditions SN T DIREE : EH—HIPEIRRE

5.2.1.4.1. Hydrogen gas discharge, leakage and/or permeation from the AR MRS X7 ANSKZEHANEEY. RS LU/ FEEZBUILEON,
hydregensterage vehicle fuel system shall not directly vent into the |[EEMOEZE. E)=E. EVEFIMREMEZIFIRVRNIEZNE I 226, F
passenger;-or luggage;or€earge compartments, or to any enclosed or |ZERHZERABEEFFHINBVEDET S,
semi-enclosed spaces within the vehicle that contains unprotected
ignition sources.

5.2.1.4.2. Any single failure downstream of the main hydrogen shut-off FERKREMNFERADO TR TREUCE—EICLD, EENTHORNIESS
vatveshut-off valve shall not result in any level of a hydrogen FFE6. 6.1.3. 2IEDEBRFIRICAREULVNRZKFREEDECULRVEDET B,
concentration in anywhere-in the passenger compartment according
to test procedure para. 6.1.3.2.

5.2.1.4.3. If, during operation, a single failure results in a hydrogen EARCE—OWEICLS T, KREENEMOR A (EFZEAZEMCBVTES
concentration exceeding 2+-1-63.0 per cent by volume in air in the |PT2+103.082%%2BXHE. BHREFRIZBNDETS (5.2.1.618) K
enclosed or semi-enclosed spaces of the vehicle, then a warning shall EE/EFD‘EFEO)M FAEFHEERAZERICBVTER P TI+104.05E%ZEBX
be provided (para. 5.2.1.6.). If the hydrogen concentration exceeds 3 |li5E. —/REMFEMAREAU CETES AT LZYIDE I CE, (6.1.3IEDHERTF
+-1-04.0 per cent by volume in the air in the enclosed or semi- JIE)
enclosed spaces of the vehicle, the main shut-offvalveshut-off valve
shall be closed to isolate the storage system. (para. 6.1.3. test
procedure).

5.2.1.5. Fuel system leakage RIS 2T LCHIT iR
The hydrogen fuelling line and-the-hydrogen-system{srdownstream |—/KEHFFERTFR D T 7 2KRIBIA T O BEEHKESATAL. /RENBRVED
of the main shut-eff-vatveshut-off valve(s) shall not leak. Compliance |£3%. NWPTEES MR I 2 L. (6.1.5IEDREZTFIIE)
shall be verified at NWP (para. 6.1.5. test procedure).

5.2.1.6. Tell-tale signal warning to driver KR FINCLZBEIBENDES
The warning shall be given by a visual signal or display text with the |ZB&EUTORGFEBIUVERBEESFET(ATVADTFARNERICEDITS.
following properties: (a) EEENMERFE(CBVWTIEESNIEBALE TS — ML MRS UARRETIR
(a)Visible to the driver while in the driver's designated seating FaCEDE,
position with the driver's seat belt fastened; (b) BHES AT LNREMEUSS S EEE (EIIROBR. g, Y —OiER
(b)Yellow in colour if the detection system malfunctions (e.g. circuit |&) . £453>5.2.1.4. 318% G353 REBRERITIE,
disconnection, short-circuit, sensor fault) and shall be red in (o) FEEREN, SUTH, B, REVWINOEERIFOREB TSI,
compliance with seetien-paragraph 5.2.1.4.3.; (d) 2+106>3.0%NDEEMEHEINTVBER. £(FRH I AT ADKPENYFEE
(c)When illuminated, shall be visible to the driver under both daylight [UTW3FR. B5UC. s NOYISZTLN A ] (TYEEN]) YREE. FI2(FHEES T L
and night time driving conditions; MMEENL TV EE(CHREEL TRAT I DS
(d)Remains illuminated when 2++6-> 3.0 per cent concentration or
detection system malfunction) exists and the ignition locking system
is in the "On" ("Run") position or the propulsion system is activated.

5.2.2. Post-crash fuel system integrity BIZEB(ICBIIDRRS AT LADTEE
Each Contracting Party may maintain its existing national crash |&F{E(. BIFOEASEZEHER (BIHE. fIE. &m|. O—-)IA-/\-) ZH#HIST
tests (frontal, side, rear and rollover) and shall use the limit BTENTE, 5.2.2.118H155.2.2.3IEDRFMEZFERITIEDELET S,
values of paragraphs 5.2.2.1. to 5.2.2.3.

5.2.2.1. Fuel leakage limit ARLRHE RS
The volumetric flow of hydrogen gas leakage shall not exceed an KEAABHEOHIEREF, 6.1.1.1HFEE6.1.1. 2IR[CHEOTREU LK E R
average of 118 NL per minute for the time interval, At, as FEAtDR[CERZRE 605 RHETIT118 NL/DEBIRVWBDET S, 61 HEH:R
determined in accordance with paragraph 6.1.1.1. or 6.1.1.2.for |B&FHE)—

5.2.2.2. Concentration limit in enclosed spaces ZEAZERINICH T DEERRFR

Hydrogen gas leakage shall not result in a hydrogen concentration in
the air greater than 3—+31-0-4.0 per cent by volume in the passenger;
and luggage and-cargo-compartments (para. 6.1.2. test procedures).
The requirement is satisfied if it is confirmed that the shut-off valve of
the storage system has closed within 5 seconds of the crash and no
leakage from the storage system.

IKFHADTLICED, EE-BLV Y EEMPERNOERFKRREN 3+
1:64.0%ZBXRVCE (6.1.2IADRERFIE) . EZRESHWLAICATES AT A
OERFFANEAUT, BT AT ANSRENRSNBVMEE . BAZmUERRT,
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5.2.2.3. Container displacement F0odTh
The-sterage container(s) shall remain attached to the vehicle at a AR DKEE—D 0BT FEPT CEMICEESINIREETH DL,
minimum of one attachment point.

6. Test Conditions and Procedures RS RUFIR

6.2 Test procedures for compressed hydrogen storage system [EABKZRETE S AT LD ERTFIIE

6.2.1. Test procedures for qualification requirements of CHSS eempressed |CHSSHEHEATREFEDZTE BRI 252 FIRILL T ICRIEDEREN S,
hydregen-sterage-are organized as follows: 6.2. 2175384 006.2. 3AICEEMEEFMIER (5.1.1IH0EH) HLU'ME
Seetion-Paragraphs 6.2.2. and 6.2.3. contain is the test procedures |REMAM (5.1.2IHOEH) OREFIETcHZ3ERET 5.
for baseline performance metrics (requirement of para. 5.1.1.) and 2 31EFEe BRI B CHhd—(51218
performance durability (requirement of paragraph 5.1.2.) 6.2 4IACFEINZA>O- MEREDRERFIRZR TS5 TH5. (5.1.3 HOE
Paragraph-6-2-3-isthe-test proceduresforperformance-durability )
trequirement-ef para—5-120) 6.2 . 5IACNKFOY —EE L RE DR FIEZ eI D THD. (5.1.4JHOE
Paragraph 6.2.4. contains is the test procedures for expected on- %)
road performance (requirement of para. 5.1.3.) 6.2.61A(C—/REREREDEEMAEOHERFIFEEEHT 5 THd. (5.1.5180
Paragraph 6.2.5. contains is the test procedures for service Z14)
terminating performance in Fire (requirement of para. 5.1.4.) BIEEDMMENBRVRD, 2TOROBEEIRE(E20 £ 15°CET 3.
Paragraph 6.2.6. contains is the test procedures for performance BIEEDIBTEDBRVED, ENDYLINDT YTV I3 <EH61 HzET B,
durability of primary closures (requirement of para. 5.1.5.) BIESDIEENBRVED, A=T > IY RORER/(SA—H—DHFBLEFRLEEHHE
Unless otherwise specified, the ambient temperature for all tests |BUTHLV. REEDIEEFCRDIEDEL T, WRAZEZEISIVO0ICERETS.
shall be 20 £ 15 °C.
Unless otherwise specified data sampling for pressure cycling
shall be at least 1 Hz.
Unless otherwise specified, the acceptable tolerances of the
open ended test parameters may be recommended by the
manufacturer. In lieu of accepting manufacturer guidance,
suggested tolerances are provided in Section O.

6.2.2. Test procedures for baseline performance metrics {requirement-of MR MM RO R F B (51 HEOEH)—

6.2.2.1. Burst test (hydraulic) 2EER ORE)
The burst test is conducted at ambient temperature 26-{£5)°€ W2EHER (L. IR ENRZ (AU CABIRE20(+£5)°CTE T 5. 22FR
using a hydraulic ren—eerresive-fluid. The rate of pressurization is ERAENDI50%BOEHIDIZE . NMEREF<1.4 MPa/sEtFE93,
lessthan-orequatte-< 1.4 MPa/s for pressures higher than 150 per |150%NWPEBOEN THIEEREN0.35 MPa/sziBA TV\3i55(E. BeszEHF
cent of the nominal working pressure. If the rate exceeds 0.35 MPa/s |4A£REHLIVEVAEEEH CTEIIISGREL TLBIN. BILIEBEEREEHZIBBEL
at pressures higher than 150 per cent NWP, then either the container |JZBEEEINSHZEBZ T\, BEsDRE HEELERIZEDET S,
is placed in series between the pressure source and the pressure
measurement device, or the time at the pressure above a target burst
pressure exceeds 5 seconds. The burst pressure of the container shall
be recorded.

6.2.2.2. Ambient pPressure cycling test (hydraulic) BBE LY (RE)

The test is performed in accordance with the following procedure and
the test parameters specified in Table 3:

(@) The eontainertest article is filled with a hydraulic nen—cerrosive
fluid;

(b) The containertest article and fluid are stabilized at the
temperature specified in Table 3 thespecified-temperature-and

refative-humidity at the start of testing.;—t The environment, fueting
hydraulic fluid and the surface of the test article containerskin-are

maintained at the specified temperature for the duration of the
testingcycling. The eontainer test article temperature may vary from
the environmental temperature during testingcycling;

(¢) The eontainer test article is pressure cycled from between-2 {+
1} MPa to and-the target pressure specified in Table 3;2{(+1)MPa

and-the-targetpressure-at-arate not-exceeding10-cyclesperminute
(d) The temperature of the hydraulic fluid withir-entering the
container is-shall be maintained and-monitored-at the specified
temperature and monitored as close as possible to the container

inlet-the-specified-temperature.

T OFIES SURSICRESNIHER/NS A — 5 — (T TGRERZ I 3.

(a) EiealBEt il CHHERIERIFENIRZITEET 3,

(b) EaaalBREl R FENR(IERERFIIANS . RICRESNIIRER EDTEEARF
B CZESED. R, HHEHEENIR, BRI ORMEL, FizcmmiRatlify
I, FREDRECHEF S 3. HertBRa R O/n/E (SERERAERY A I b, IR
RELRRDBENDD.

(c) EaralBRE R 2( £ 1) MPah SORFERIICHRESNEEEREETEN YA
WeZ3, SEUEHE >4 ==

s— =

~

\ == P s
N

(d) BRRBICABFRIROREZMEDRE CREGBERIFUERTS. B
BO1ILYPDTEZLEIHAESTERTIEDLT S,

IR BROBWEERD, FRCHESNTVIIOAO-T OAIDFERSEAICK
SERORSISERAIET S, IREYMINDIOT7 AN EIBETBENTES,
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6.2.2.2. Note: The container manufacturer may specify a hydraulic R BROBEE(E. FHRCHETNTVRIOAO-T OIMIDRERSEMFICK
(DDF) pressure cycle profile that will prevent premature failure of the |38 HRORRISEZHILT S, BREYMIMNDIOI7AINEIBETIENTES.
container due to test conditions outside of the container design
envelope. =3
ENVAL O EEHE
Table 3
Pressure cycles and conditions
Purpose Number of cycles Target Pressure Temperature Rate B8 HA9)# BiE&ERE BE RE
Baseline initial Environment: HAE YL INE =
pressure cycle life 20+ 15°C soDE#E(E 22,000 IV 20 + 15°C
(paragraph 5.1.1.2.) 22,000 or until > 125 per cent Hydraulic fluid: <10 cycles (5.1.1.218) —IhHEETS VEEDE : <85
leak occurs NwP 20+15°C per minute FT >125%NWP 20 + 15°C 10 1)
6.2.3. Test procedures for performance durability (requirement of para. HREMAEORERTFIE (5.1.2IEOE)
5.1.2.)
6.2.3.1. Proof pressure test M B8R
The system-container with its container attachments (if MESNESATALBRBLY (R TIIEE) BEVIVFAY M, BIRHRE
applicable), as specified, is pressurized smoothly and continually (CERETDET—EN DM SEERIERIEINRFLEHATHNEL. RAICHE
with a rea—eerresive-hydraulic fluid or gas until the target test SNERRRESREFRMRRT I 5.
pressure level is reached and then held for the duration specified in
Table 4. specified-time: =4
MHEERD BIRES & U RISHFE
Table 4
Target pressure and holding duration of proof pressure test
Purpose Target pressure Holding duration | E@ BEE {RIZ505RS
(Initial) proof pressure test (#088) THERER
(paragraph 5.1.2.1. and 5.1.3.1.) > 150 per cent NWP > 30 seconds (5.1.2.1 188 &£0' 5.1.3.1 I8) >150%NWP >30
Residual proof pressure test TR ERTHE R ER
(paragraph 5.1.2.7. and 5.1.3.4.) > 180 per cent NWP 2> 4 minutes (5.1.2.7IEH L0V 5.1.3.4 18) >180%NWP >4 9
6.2.3.2. Drop (impact) test (unpressurized) BT (%) & (ERL)

The storage-container and its container attachments (if any) is
drop tested atambienttemperature-without internal pressurization or
attached valves. The surface onto which the eontainers-are-test
article is dropped shall be a smooth, horizontal concrete pad or other
flooring type with equivalent hardness. No attempt shall be made
to prevent the test article from bouncing or falling over during a
drop test, but the test article shall be prevented from falling
over during the vertical drop test.

{a)y-The test article orientation-of-the-containerbeing-dropped-{(per
reguirerment-ofpara—5-122)-is-determined-asfollows:-One-or-more

atdditionat-container(s)-shall be dropped in any one of the following
four orlentatlons eaehﬁf—theeﬁe%attm%s—deseﬁbed%exﬂhe

(ta) Bropped-oncefFrom a horizontal position with the bottom 1.8 m
above the surface onto which it is dropped. In case of non-
axisymmetric container, the largest projection area of the
container shall be oriented downward and aligned horizontally,
the shut-off valve interface location and its centre of gravity

should be horizontally aligned as it is feasible;

IFBaadLl (BNE) BRFIVFAY ML, REMINEZITDIHEHEL
BRVARE THRBPRRE S T iliiz M9 5. SieasRet il E T8 SPRm(CO
TIE FETKERIZI- MY REKBREDEE 2 DR ZERT 3. BT
BRTR (BRI DB RIRD I LB EREZPHLIEL L SELTRBS RV, L. BIEF
T BRI BRI DEEE Z P LEL BTN BRER,
ta)y—obtEoEsreaiRaBl L, 0=
H@@%)ﬂ@l?@ﬁﬁ@b\?hh‘175[“](:7%"?3‘@560)&?5 %I%':‘

—_—
R

ey
=) o

(fa) KENSKREX COIEREL.8 MMSKIAL CHEFIESE TS, MR
TRUEHRDIES . BRORAIHRSDZ TS CEF OKECREZHEL.
IREFFDIESEPE ETDE LSRR IRDKE(CAETHEDET S,
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6.2.3.2. (itb) Propped-once-onte-the-end-of the-containerfFrom a vertical (iib) Fere el T3 BMA DIEATHGHSEOH5EE-% L(CL. RT3y
(DD%F) position with the shut-off valve interface location poerted-end WIRINF—%488 IBLELVTRIBRUEE T RS TRE,SIREFECOERML8-mBt

upward, with a drop height calculated based on a potential energy |7€. BB TE a3, WHBRIIEEE. EEHISKEETOIERN0.1 mET
of retdess-than-488 J..with-the-height-of the lowerend-no-greater Eo7zD1.8 mZEBAEDUTRRSRV, EiRIFTRVERDIZS. EFDES
than—1-8-m In no case shall the height of the lower end be less BBLEDEMITIRERRDEEICFRE TSI EDLTS.
than 0.1m or greater than 1.8m. In case of hon-axisymmetric [(ilic) Fare1EE T2 EMADIEAT G ESE I oomez T (L. RT>>v
container, the shut-off valve interface location and its centre of [JLIRIF+—%488 IBLEEVLTHEULE TR TER,SHABECOIERELSmbt
gravity shall be vertically aligned; T BEEATETEEZ. WHRBIEEE. EANSKEETOERMN0.1 mZET
(iiic) Dropped once onto the end of the container fFrom a vertical Eo7zh1.8 mZBAKDUTRBSRV. FNUIH (EHesBEesH3E—mh
position with the shut-off valve interface location perted-end 2EHD) DiHE. COAMTOE FIBHERV, HXFHFTRVERDISS. EETF
downward, with a drop height calculated based on a potential DIESEEEDELITIEERIENEEICFHETIEDLETS.
energy of netdess-than-488 J.,-with-the-height-of thelowerendno
greater-than—1-8-m; In no case shall the height of the lower end
be less than 0.1 m or greater than 1.8 m. If the container is
symmetrical (identical poerted-ends), this drop orientation is not
required. In case of non-axisymmetric container, the shut-off
valve interface location and its centre of gravity shall be
vertically aligned;

6.2.3.2. (ivd) Bropped-once-at-From a 45° angle from the vertical orientation |(ivd) #&BESEOH3EEMADIESEE T(CL. EONSKREETOIERE<1.8

(DDF) with the shut-off valve interface location aperted-end-downward |MmOAIEMNS. FESECKHUTA5°DAETE T3, BisrtElETFaE3 1.
with its centre of gravity < 1.8 m above the ground. However, if the |EUEKECKREIBIOEREN0.6 mEKEDIHZE. EONSKREE TOIERE<1.8 méE
bottom is closer to the ground than 0.6 m, the drop angle shall be &0.6 MU Lz TER LR TAEZZEE I3, MR TRVERDIES. ER
changed to maintain a minimum height of 0.6 m and a centre of FAOESHIREEDELZBIRD, BESRBICHUTA5° OABENSHD, EfF
gravity of < 1.8 m above the ground. In case of nhon-axisymmetric |DESHHIREIE{BRIEDET S,
container, the line passing the shut-off valve interface location
end and its centre of gravity shall be 45° angled from vertical HODETAMEZUTICERTS.
orientation and the shut-off valve interface location shall
become the lowest. 35
BFARE
The four drop orientations are illustrated below.
Figure 35
Drop Orientations
a5 45
( No. 1 Bij NQ i Bt E”m Nm
U UY - U
[ = 488 [ I 20.6m [ =488] [ [ 20.6m
e B B
* centre of gravity * T e —
6.2.3.3. Surface damage test (unpressurized) FEESER (MIERL)

The surface damage tests and the chemical exposure tests
(paragraph 6.2.3.4.) shall be conducted on the surface of the
pressure bearing chamber of the container as long as it is
accessible regardless of the existence of the container
attachments.

If the container attachments can be removed in accordance with
the process specified by the manufacturer, then the container
attachments shall be removed, and the tests shall be conducted
on the surface of the pressure bearing chamber of the container.
Otherwise, the tests shall be conducted on the surface of the
container attachments as indicated in Figure 4.

REFRSHBRELCIEFME X EHER (6.2.3.418) I, BR7IYFAY D
BREICDDDST, VERBCEBROMEF >\ —(CFHEPRD. TORME TR
I56DET Do

FEENBEVEFIRCHES>TERT7IVFAY PEBROATUNTEIESE. &
B7IVFAY MeEOAL, BROMEF 7N -ORECHEREZREITSEDLT
o

TNLSADIZER B4ICRT LS, BIRFIVFAY MORE T HERZ RIS
DEIB.
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6.2.3.3. Figure 4 X4
(DD%) Surface Damage Flow Chart REEEHBRIO—-Fr— b
CHS5 wio closures
Container and container AT D 7L CHSS
attachments (if any) after ATHBROBERY (B
drop test ) BRTEFA
i attachments exist? Fix&H o7
ES YES
surface accessible? B e BEIZFEHE <
YES e
e e
process specified by the ;
mianufacturers?
l | |
Lp{  Testonchamber uzias ey st e s > FroA—RETRE T O WS ey
surface e attachment F o u A—RETHE HE
6.2.3.3. The test proceeds in the following sequence: HEREUA T DIEFTITD.
(DD%F) (a) Surface flaw generation: A saw cut at least 0.75 mm deep and |(a) EEESO4ER : LR THRESNERMAIC, F0.75 mmBlE, ££200
200 mm long is made on the surface specified above. mm EDY—-hy P eskl13d. BRETOEESHMRAZEMRISLICLOTEM
If the container is to be affixed to the vehicle by compressing its |[CERD{FIFB1BEIE. iFS1.25 mmBlE, KE25 mm EOZD2BHODY-Hvbh
composite surface, then a second cut at least 1.25 mm deep and |&2. —2BODY—-hYvMDAIE L (IR BID B IFDIHEBICHMNZ B,
25 mm long is applied at the end of the container which is
opposite to the location of the first cut;
(b) Pendulum impacts: A surface of the test article opposite to the |(b) iR FXEE : LETHRESNERA O EIOKEREPIREA., FRFEA
surface specified above or a surface of a different chamber, in HICHBEEGEINEEBHOFr YN -2B I35 #RDOBREBIOF v IN—-DRE
the case of a container with multiple permanently % KL OIFR SO ERFEE R 100 mmOA DDA < (C (BRBRVE
interconnected chambers, Fhe-upper-section-of the-herizontat 3(0) D13 (K52086) , IRIEEANICBVT<-40°CTRIK12BFRIO)I> T«
storage-container-is divided into five distinct (not overlapping) areas |33a=>J%4{TolcBE#&IC#R. ADODIBHENTNOHFREPIIRD FICLZEEZINZ
100 mm in diameter each (see Figure 56). After-Immediately %0 IRDFEEDOEEIES DT ENSHKBIE Y REENSHKD. TEmEinldF=E
following a minimum of 12 hours preconditioning at < - 40 °C in an |3 mmOBEE 3. IRDFOITEDOFOE ESTYROELE—TT D, Bes LOHR
environmental chamber, the centre of each of the five areas sustains |[DDOEPDHZ(I2EEOBEBIOIRD FOIRIF—(F. =30 & T3, IERDFICLBITE
the impact of a pendulum having a pyramid with equilateral faces and |Z175f]. EasEERERBHIFTEDMIEICETEL. MIEFEMUR,
square base, the summit and edges being rounded to a radius of 3
mm. The centre of impact of the pendulum coincides with the centre
of gravity of the pyramid. The energy of the pendulum at the moment
of impact with each of the five marked areas on the container is > 30
J. The eontainer-test article is secured in place during pendulum
impacts and not under pressure.
6.2.3.3. Figure 56 Figure 56
(DDF) Side View of a Tank BHea0MAImE
:F‘!*" "}’ ‘!f ‘!f ‘!r '_‘!f 1!; ‘!! ‘!f ‘}F
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6.2.3.4. Chemical exposure and ambient temperature pressure cycling test {EEMEIESLVEBEREE Y1)V iR
Each of the 5 areas of the unpressurized container (with container [#RDF(CLBITE (6.2.3.3.(b)IE6:4-25218) ZIiToIIEL TV RLEZR (B
attachments, if applicable) preconditioned by pendulum impact KURYEITBIRDREBRTIVFAYN) ORDODOREDZ. FEEOADDBEFRDIE
(paragraph 6.2.3.3.(b)6-4-2-5-2:) is exposed to one of five solutions: |—DJ(CRE=ET .
(a) 19 per cent (by volume) sulphuric acid in water (battery acid); (a) 19 (B=2) %OWMEEKER (HIREL)
(b) 25 per cent (by weight) sodium hydroxide in water; (b) 25 (BE) %0KEE(LF NI LKER
(c) 5 per cent (by volume) methanol in gasoline (fluids in fuelling (c) 5 (BE) %DA5)-IAVIER (F&HPRICHDRIK)
stations); (d) 28 (BE) %ODHEEE7>E-ILKER (FRRBER)
(d) 28 per cent (by weight) ammonium nitrate in water (urea (e) 50 (BE) OXFILTII-ILKER (JO>MMIAEFER)
solution); and
(e) 50 per cent (by volume) methyl alcohol in water (windshield
washer fluid).
6.2.3.4. The test article-eentainer is oriented with the fluid exposure areas on |iRE&E AT, RIKCIKETZE D% L(CEKESICLTEL TVI>T33=>)
(DD%) top. A pad of glass wool approximately 0.5 mm thick and 100 mm in |Z{Tolc BADDEERIC. BSHI0.5 mm. BEEHI100 mmaI 3T —)LD/\y Rz
diameter is placed on each of the five preconditioned areas. A B RERT., Ny rMIRAESASLIVERE ORNIREZHER T Id+52+5
sufficient amount of the test fluid is applied to the glass wool sufficient| REDRERARZI AT —IUSES . BREHCTEDIC, TIAFYIWEEISAD—
to ensure that the pad is wetted across its surface and through its WO LEICERLTELL,
thickness for the duration of the test. A plastic covering may be A0 =) 25BN RIS 2R DI EE . BFesr (REICLD) >125%NWPHE
applied over the glass wool to prevent evaporation. UEBRE26(+£5)°CT. AR EHA8IFMIRIFULE . FscBRRBIINULT
The exposure of the test article eentainerwith the glass wool is ROHERZIT D,
maintained for at least 48 hrs with the test article eentairerheld at Eil‘..%ﬁ%il‘.ﬂ(iz +1 MPab‘5§5(C*ﬂ;"ﬁéhtﬁ%&i'ﬁk‘tbﬂ‘( Oilﬂ&bﬂi%o
> 125 per cent NWP (applied hydraulically) and ambient
temperature26-(+5)2€ before the test article eentainer-is subjected | £ J_ 73*5'4 9)%‘:—%’@73‘ TUK. ’771'7 2OV h%HS&DB%L\Té%E@?EE’@J(T
to further testing. 99<, EPHICEIETTCREBOIO( N #EHETSD
The test article is pressure cycled from 2 + 1 MPa to the target
pressures specified in Table 5.Pressure-eycling-isin-isperformed-to
the-specified-targetpressures-according-to paragraph-6-2-2-2. at 20
{£5)°Cfor-thespecified-numbers-of-eyctes: The glass wool pads are
removed and the container surface is rinsed with water after the finat
10-eyclesto-specified-final-target-pressure cycling is are
conductedcompleted.
6.2.3.4. Table 5 x5
(DD%F) Pressure Cycles and Conditions - Chemical Exposure and ENVL1IMNE LV EH—CEMEFES L ABRREE DY 1 IR
Ambient Temperature Pressure Cycling Test
Purpose Number of cycles ~ Target Pressure Temperature Rate | HHY HADIER B{EE BE HE
Chemical exposure 60 per cent the {EZEMEBIIEDBL 5.1.1.2 IETRE
and ambient specified number CEBSERXEHYA UREIRESAI)ILE =
temperature of cycles D)V aER D 60% >125%NWP 20 + 15°C
pressure cycling test determined in (5.1.2.4 18) FROS5RED VEBDTR - <85
(paragraph 5.1.2.4.) paragraph  >125 per cent Environment: 10449,  >150%NWP 20 + 15°C 10947
5.1.1.2. NWwWP 20 +15°C
of which the last > 150 per cent Hydraulic fluid: <10 cycles
10 cycles NwP 20+ 15°C  per minute
6.2.3.5. Static pressure test (hydraulic) AL (RE)
The test article sterage-system-is filled with a hydraulic fluid and [FEEHBEFESAFALZEENIRT FRIEL . BEHIHZETAMRCEE1,00085HE, 3

pressurized to 3 125 per cent NWP-the-targetpressure in a

temperature-controlled chamber at 3 85 °C for at least 1,000 hr.

The temperature of the chamber and the-ren—cerrosive-fuelling-fluid-is

heldat-surface of the test article are maintained at the target
temperature within—==5°€ for the specified duration.

85°COIRETEHRE®3125%NWPEL EFTHIE I 3. itBRES JUFEERIE
TR BRI ORAORE (3. ARESNERE. BRI RE£52CCHIFT S,
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6.2.3.6. Extreme temperature pressure cycling test (hydraulic) BRREENDYC IR (RE)
The test is performed in accordance with the following BTOFIRS &L VTR6ICHRESNIZHKER/(SA—H—([CHHTEREERET S,
procedure and the test parameters specified in Table 6:
(a) AERHBRHIZHBRCBVWTFENRT RIET S,
(a) The test article is filled with a hydraulic fluid for each test; |[(b) KBS LV EENRIIZHEROBIEIFIC, ROICHESNILIRES LU HEXT
(b) The test article and fluid are stabilized at the temperature |[[RETRESES, RIE. FHhiR. HLVHEXB ORI, HERY 1)U, RE
and relative humidity specified in Table 6 at the start of each DIREICHETT 3, MR DORE YA I, RIBEELRRIESHH
test. The environment, hydraulic fluid and the surface of the test|%.
article are maintained at the specified temperature for the (c) sEREAIE2 £ 1 MPahSR6ICHRESNEBIREFTENYA I ZEMA
duration of the cycling. The test article temperature may vary %o
from the environmental temperature during cycling; (d) BEFRICADIEEBROBEEZREDRECLHRIFL. BEROD1LYMDTEIET
(c) The test article is pressure cycled from 2 + 1 MPa to the IECTERITIEDET S,
target pressures specified in Table 6; AR BREEHERP. KRELDEEVEHZFSU. ABRREICREL THSiR
(d) The temperature of the hydraulic fluid entering the ET3LeHIRTS,
container shall be maintained at the specified temperature and
monitored as close as possible to the container inlet.
Note: It is recommended that the container is kept at greater
than atmospheric pressure for the duration of the testing and is
only depressurized once stabilized to ambient temperature.
6.2.3.6. Table 6 &6
(0D7%) Pressure Cycles and Conditions - Extreme Temperature Pressure |[EHNY 1706 &V EG—ERIBERE YA J)VitER
Cycling Test
Purpose Number of cycles Target Pressure Temperature Rate By BAIIVER BEE BE HE
Extreme cold test Environment: 1RER R RIE
<-40 °C at the start ZRERDORIREFIC
20 per cent the of each test <-40°C
specified number Hydraulic fluid and 5.1.1.2 IHCRELE EBHRB LV
of cycles surface: METLIINED RM : <85
determined in < -40 °C for 20% >80%NWP B4 J)LHh<-40°C 10HB(1I)
paragraph > 80 per cent duration of the <10 cycles FSaaER =i .
5.1.1.2. NWP cycling  per minute o >85°C. iR
Extreme hot test Environment: >80%
> 85 °C and > 80 per 5.1.1.2 HTREULE EBHRS LV
20 per cent the cent relative MEHLIINED R : <85
specified number humidity 20% >125%NWP L) Hh>85°C 10 H1I)
of cycles Hydraulic fluid &
determined in surface:
paragraph > 125 per cent > 85 °C for duration <10 cycles
5.1.1.2. NWP of the cycling per minute
6.2.4. Test procedures for expected on-road performance {para—5-1+3-) FREENZA>0—- N4EEE(CR I 25t B FIE51-318)—
: . I idedhydra I
FAEBRES LUERERELAAEY A V) RBROKBRFIAS LT /NGA-5—(F. T
Test sequence and parameters of the ambient and extreme 7aB LUV 7bICHRET S,
temperature gas pressure cycling test are specified in Tables 7a
and 7b.
6.2.4. Table 7a &K7a
(DD%) Ambient and Extreme Temperature Gas Pressure Cycling Test |EARBEESLVERBEIRAEY A IINHAEBRDIISA—45—

Parameters

Initial CHSS Fuel Delivery Initial

No. of cycles Ambient Conditions Equilibration Temperature Pressure Target Pressure
5 <-25°C <-25°C 20£5°C <2 MPa =100 per cent SOC
5 <-25°C <-25°C -33°Cto-40°C <2 MPa >100 per cent SOC
15 <-25°C N/A  -33°C to-40°C <2 MPa =100 per cent SOC
5 >50°C, >80 per >50°C, >80 per

cent RH cent RH -33°Cto-40°C <2 MPa >100 per cent SOC
20 >50°C, > 80 per

cent RH N/A  -33°Cto-40°C <2 MPa >100 per cent SOC
200 20°C = 5°C N/A  -33°Cto-40°C <2 MPa >100 per cent SOC
1st
permeation 55°C to 60°C 55°C to 60°C N/A N/A =100 per cent SOC
25 >50°C, > 80 per

cent RH N/A  -33°C to-40°C <2 MPa >100 per cent SOC
25 <-25°C N/A  -33°Cto-40°C <2 MPa >100 per cent SOC
200 20 +5°C N/A  -33°C to-40°C <2 MPa > 100 per cent SOC
2nd
permeation 55°C to 60°C 55°C to 60°C N/A N/A =100 per cent SOC

CHSS @

BAJIER BEREF  ETERE BRMHERE  FHED BERE
5 <-25°C <-25°C 20 + 5°C <2 MPa >100% SOC
5 <-25°C <-25°C-33°C~-40°C <2 MPa >100% SOC
15 <-25°C A% -33°C~-40°C <2 MPa >100% SOC
5 >50°C. >50°C.

>80%RH >80%RH -33°C~-40°C <2 MPa >100% SOC
20 >50°C.

>80%RH B4 -33°C~-40°C <2 MPa >100% SOC
200 20 £ 5°C B4 -33°C~-40°C <2 MPa >100% SOC
1 EHD
=B 55°C~60°C 55°C~60°C EAS BEAS >100% SOC
25 >50°C.

>80%RH A% -33°C~-40°C <2 MPa >100% SOC
25 <-25°C B -33°C~-40°C <2 MPa >100% SOC
200 20 = 5°C EBHAS -33°C~-40°C <2 MPa >100% SOC
2[EBHD
=B 55°C~60°C 55°C~60°C ERAS BEBAS >100% SOC
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6.2.4. Table 7b &7b
(DD%) CHSS Pressurization Rates for Ambient and Extreme BFBRRES LUBIRREHAEY L ) iEROCHSSHIERE
Temperature Gas Pressure Cycling Tests
CHSS Pressurization Rate (MPa/min) CHSS hNERE (MPa/min)
50 °C Ambient 20 °C Ambient -25 °C Ambient 50°C ABERE 20°C HABEEE -25°C AERE
-40 °C < Tpuer < - -40 °C < Tpuet < - -40 °C < Thyer < - -25 °C Ambient -40°C < Tfyer < - -40°C < Tpyer < - -40°C < Tper < - -25°C ABELEE
CHSS volume 33 °C 33°C 33°C  Tpu=20°C+- | CHSS 57 33°C 33°C 33°C Tpyer = 20°C +/-
L s50oc | (L) 5°C
50 7.6 19.9 28.5 13.1 50 7.6 19.9 28.5 13.1
100 7.6 19.9 28.5 7.7 | 100 7.6 19.9 28.5 7.7
174 7.6 19.9 19.9 52 | 174 7.6 19.9 19.9 5.2
250 7.6 19.9 19.9 41 | 250 7.6 19.9 19.9 4.1
300 7.6 16.5 16.5 3.6 | 300 7.6 16.5 16.5 3.6
400 7.6 124 12.4 2.9 400 7.6 12.4 124 2.9
500 7.6 9.9 9.9 2.3 | 500 7.6 9.9 9.9 2.3
600 7.6 8.3 8.3 2.1 600 7.6 8.3 8.3 2.1
700 7.1 7.1 7.1 1.9 700 7.1 7.1 7.1 1.9
1000 5.0 5.0 5.0 1.4 1,000 5.0 5.0 5.0 1.4
1500 3.3 3.3 33 1.0 | 1,500 3.3 3.3 3.3 1.0
2 000 2.5 2.5 2.5 0.7 | 2,000 2.5 2.5 2.5 0.7
2500 2.0 2.0 2.0 0.5 | 2,500 2.0 2.0 2.0 0.5
6.2.4.1. Gas pressure cycling test (pneumatic) HAEB1IIEER (Z=ESUE)
(@) The CHSS is pressure cycled using hydrogen gas for a total |(a) CHSSICHUTKREHAZERLTEET5000 1 IIVDEDYAINVETS. E
of 500 cycles, which are divided into two groups of 250 cycles |HYAJ)ETK7alCHRESNIZHKBR/SGA—H—([CHEOT, F25091IILD=D2D
according to the test parameters specified in Table 7a. IN=J1CR13.
The specified temperature and relative humidity is maintained [RERIRIEAR. EEHTA IR, BICREDBES LU EEZHIF TS R
within the test environment throughout each pressure cycle. REAICEDERENIZSEG. RNV IIBOCHSSEEZNSPRIZEE TR
When required in the test specification, the CHSS temperature is [E&t%.
stabilized at the external environmental temperature between |(ElOEARICIEENTIZATATIEICED. ENONREEUTAETIT20%H
pressure cycles. LEUTVW3IES ., FEHRYAVIIEREENZ TRISRVEDETS.
If system controls that are active during vehicle service prevent |RAEMHEEEXABMHERIEI S0 LAICHRESEHIOEHEITIEDETS.
the pressure from dropping below a specified pressure, the test |(b) MEDS>I'L—MICHSSOBREICIEUTR7bDMRAARIST IV —MNALE
cycles shall not go below that specified pressure. 9. EEU. CHSSEZATHIEINEAEFREN85°CEZRBAZISS. EH5Y
The fuel delivery temperature shall conform to the specified TV—-beiRAEEIEDETS.
range within 30 seconds of fuelling initiation;
(b) The ramp rate for pressurization shall be greater than or
equal to the linearly interpolated ramp rate in Table 7b
according to the CHSS volume; however, if the measured
internal temperature in the CHSS container is greater than 85 °
C, then the pressure ramp rate shall be decreased;
6.2.4.1. (c) If devices and/or controls are used in the intended vehicle ((c) WROHEMT. CHSSERDRIHRAEHREZSILTIREL LV /FEE
(DD%F) application to prevent an extreme internal temperature of the |Fl#HZ#ERAULTV3IES. HREINSORES LV /FEEFE (FEBERFOF

CHSS container, the test may be conducted with these devices
and/or controls (or equivalent measures),

(d) The de-fuelling rate shall be greater than or equal to the
intended vehicle’s maximum fuel-demand rate. Out of the 500
pressure cycles, any 50 pressure cycles are performed using a
de-fuelling rate greater than or equal to the maintenance de-
fuelling rate specified by the manufacturer on CHSS container
labelling or operating/maintenance manuals;

(e) The maximum allowable leak rate from the CHSS from a
single point is in accordance with paragraph 6.2.4.3(b).

Et) ZRAVWTERMBLTELL,

(d) BREHRESHDEE (S REMORXRBTZEEEL LT3, 500EDEN
Y140 D5550EEVWITNhE, BISENCHSSERRDINIVFE(SESR/RFY
A7 WICIRTEUIRST AABHREMDEE L L DEREZAVWTREYT 3.

(e) CHSSOB—EFIh 5 DmAFEIRLIEEL6.2.4.3(b)HICHES,
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6.2.4.2. Gas permeation test (pneumatic) HAEBETAN (ZESRTE)
This test is performed after each group of 250 pneumatic BRI, 6.2.4IACHE>T250BIDEKEY 1IN &I I - (CRIELEEICIT
pressure cycles in accordance with paragraph 6.2.4. Table 7a. 5, #&7a
A-sterage-system-The CHSS is fully filled with hydrogen gas to > 100 |EFESAFACHSS . +15%NWP{(+15°CE100%NWPERIEQEFIBRE E
per cent SOC atH5-pereent NWP-(full-fill- density-equivalent to106  |+55°CEH3%NWP)—ESOCH >100%ND/KZEHATTIEL, sRERBIMEEIICE
perecentNWP-at+15°Cis 113 -percenrt NWPat+552C)rand soaked |BZEE2ZRNT+55°C~60°CT3+55-CA K6 1 205-URIFT I 347595, il
for a minimum of 12 hours at 55 °C to 60 °C held-at3—+55°€ in a |BRiE. RIK125EREET A ISNIDERT I BEE=EDDREDZEREE T
sealed chamber eontainer-prior to the start of the test. The test |DFIDEEDL10%BALRZD. EULLIZ500REEBT N WIThHECHKE
shall continue until the permeation rate reaches a steady state |935ICEDVT. EARENTE .s.-,alkau( 3‘6%?%&*”3‘5’5@&?50%*%9%%
based on at least three consecutive rates separated by at least |PFHEE—FE30FHPNITAD 5 MES AR BNSOTEE
12 hours being within £10 per cent of the previous rate, or 500
hours, whichever occurs first.-steady-state-permeation-or-36-hours;
whichever-istonger—The-totat steady-state-discharge rate-due-to
o | o f | . i

6.2.4.3. Localized gas leak test (pneumatic) B A ARHiER (ZESUE)
A bubble test may be used to fulfil this requirement. The following COBEMZMITITH. FRBRZITOTELV, R ERZENM I BERE. AT OF
procedure is used when conducting the bubble test: BZ{ERI L.
(a) The exhaust of the shut-off shuteff-valve (and other internal (a) CORBRTIE. UHEIADREZIREITIEN BN THDI8) EETF AR
connections to hydrogen systems) shall be capped for this test (as the| (BLUZDMDKFTZES T LAEREREFENIZED) OHEHOZZES,
test is focused at on external leakage). HERERIEAFLEKERPROFIRI T, BRI ZmEER TER I 2RIKTRLT
At the discretion of the manufacturer or test laboratory tester, the [\ o, FEEREHRI N HBRZERICENMN TVDIEEE. CORAEZRBHCEMUT
test article may be immersed in the leak-test fluid or leak-test fluid BEV TBOREFEFIRRTICEDKRECERD, MBRE TRBOKREIESBLPRECED
applied to the test article when resting in open air. Bubbles can vary |WTHRREEEHETET 3.
greatly in size, depending on conditions. The tester estimates the gas |(b) EEFHEEN0.005 mg/F (3.6 Nml/5) DIHE. ERELTHFEFEIND
leakage based on the size and rate of bubble formation. FIOERE(E, BFR1.5 mmOHEEIMQRREZDRTHIUL. 193 EdHniDEI2,03014E
(b) Aete +For a localized rate of 0.005 mg/sec (3.6 NmL/min), the Thd. SHCKERXBNERINIBE THREEIBEZIRHETE26DETIHED
resultant allowable rate of bubble generation is about 2,030 bubbles |[&%. EE6 mmIU_LEOIFECKESXBNELIEER. SFEEIN/20E(315fE
per minute for a typical bubble size of 1.5 mm in diameter. Even if HIEDFI32METHD.
much larger bubbles are formed, the leak shall sheuld-be readily
detectable. For an unusually large bubble size of 6 mm in diameter,
the allowable bubble rate would be approximately 32 bubbles per
minute.

6.2.5. Test procedures for two-stage localized/engulfing fire test-service |2EEBEDRER/ 24&NSEEHERDFIEISEHRH=BIFE—EXSH M HefEd35
terminating performance in fire (para. 5.1.4.) (5.1.418)

The test consists of two stages: a localized fire stage followed by
an engulfing stage as described in Figure 6.

E6THEATNTVSLSIC, COHEERIE, B
FED D DEBETHEREN Do

BPRN R DEFEE ENICHR BN R DER

Figure 6
Temperature Profile of the Fire Test
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6.2.5. The CHSS test article to be evaluated is defined in paragraph Ml 9 3CHSSH AR 41%26.2.5.1HICEDHSD.
(DDF) 6.2.5.1. NKEHERE R T D DHBRF A S LV RALITOEH%6.2.5.2IH[CFEDH S,
Test conditions and wind shielding requirements for conducting |AXSGRERFBOREMEHB LU N—F—ICDWVTIZ6.2.5.3IAICEHS.
the fire test are defined in paragraph 6.2.5.2. ARERAIDIN—F—DRIRICDOUTIE6.2.5.4IR[CTESH D CHSS N SKEEKERD AT,
The fuel supply and burner for the fire test are defined in N=F=hEETNEEEEBENTERIL TNWDLETERT S,
paragraph 6.2.5.3. CHSS N SGHER DR R #E(%%26.2.5.5IH85 £ 116.2.5.6IHICTESD .. BPFRNKEH &L
A pre-test checkout of the burner is defined in paragraph U2FNSED2EEFET . CHSS N K HBRDHBRFIE%E6.2.5. 7HICHET S
6.2.5.4. to ensure that the burner is operating within the
established thermal criteria prior to the CHSS fire test.
Final preparations for the CHSS fire test are defined in
paragraphs 6.2.5.5. and 6.2.5.6., and the test procedure for the
CHSS fire test under two-stage localized/engulfing fire is defined
in paragraph 6.2.5.7.
6.2.5.1. CHSS Test Article CHSSHt B
B8, BELV, SATLAENHIT I DB EREMF, #1EFH. TPRDBRED—R
In addition to the container and primary closure devices such as [JEHFRECHIZ T. CHSSEKERKFIC(Z. TPRDDISEZIGIFPRIHEEDHSHA
shut-off valve(s), check valve(s), and TPRD(s) required to EAFERNUPREDBERPIVFAVD (BNE) 2ELEDETS. HERS10%
isolate the system, the CHSS test article shall include container |TPRDICIE#L. EMOEBRENRTRT S35 ETTPRDOIISEE(LIICT S,
attachments (if any) such as gas housings or barriers that could |RiE&DEIRICLD. CHSSERERFRBHC (T, NKDIE<E. TRDOBCHSSICH TS
impede TPRD response. Vent lines shall be connected to TPRDs | XKEDERHSCHSSEHRETSICEZBNEL TIFEDEMICERD{FIISN TS,
to direct TPRD exhausts in a manner representative of the BHEBEBOWEIV—LA. =R, )N, BLV/FER. TOMOREMEEZS
configuration in the vehicle. HBIENTES,
At the option of the manufacturer, the CHSS test article may
include vehicle-specific structural framing, shields and panels,
and/or other protective features intended to protect the CHSS
from fire exposures consistent with the fire threats on the CHSS
as installed in the specific vehicle.
6.2.5.2. Test Conditions and Wind Shielding MERFABLTRLT
Testing can be conducted either indoors or outdoors. HERIEEA. BADOVWITNTHITSTENTES,
Ambient temperature and wind speed and direction shall be MERZENTENT SIS, ABRIRE. BiES LU RRZHEL. 32i%I3E0
measured and recorded if testing conducted outdoors. &9%.
Outdoor testing shall not be conducted when precipitation (i.e. |[BEK (f. F. #TNRE) DRELTWSELEE. BRI RBRBRICERZEEREF
rain, snow, sleet, etc.) is occurring unless the test area with the [EBW\WESHERERBIEIN—F—DHHHBRXIEDRETNTVWRVED, EATOK
test article and burner is protected such that the precipitation |BRZEEHMEL TIXRS5REL.
does not adversely affect the test resulit. itERth GABRAIDIRIFH LV CHSS A SEGRERT) ([CRDREEZ TP TSGR
Wwind shielding such as are walls, fencing, and/or enclosures THKREBRZITOSS., B, JIVA, 8LV /FERBIV/0-Sv—REDELTZE
shall be used for the fire tests at sites susceptible to wind effects|{#ERT36MDETS. B &LIHICHSSHERRE (FRBEFmABRBOIVIHI-) &
during the tests (pre-test checkout and CHSS fire test). The B &LITOREICAEREE0.5 mDIEREERT. ADTEEBR(KREZIFHENTE,
wind shielding shall provide at least 0.5 m separation between (BNIE) CHSSHERGKEINSDIERANKDRSEHIDTEIEDLT S, sEREX
the CHSS test article (or pre-test cylinder) and the wind shields |IFICFIFRZESINADILS. k. BRBRERMHBEHEN3 LS5, A& IFICEHOSP
such that the fire can freely draft and that the length of jet (FEBenfdsslnm) Z5RITIE6DETSH. ALITOZEYMEE. CHSSNSEGHERE
flames (if any) from the CHSS test article can be confirmed. DRIRFICRL1ONDESEICLOTRIETSIEDLT B,
Openings (or other provisions) shall be provided in wind
shielding to allow fresh air to enter the test area and for the
combustion products to be exhausted. The adequacy of wind
shielding shall be verified by compliance to Table 10 during a
pre-test check-out prior to the CHSS fire test.
6.2.5.2. NOTE: EE
(7DF) Rupture of container during the fire test is likely to result in NSKGRERPICEBRDRR TIEREADNFELEL, FRMBLMER. POKENI=

blast waves and the rapid expulsion of container materials and
attachments as well as the hydrogen contents.

These effects can result in uncontrolled movement of the CHSS
test article and secondary explosions due to the build-up of high
pressure, flammable gas mixtures within the test area and wind
shielding (if used).

Countermeasures to these effects need to be addressed and
implemented as part of locating the test site relative to other
equipment and designing and constructing wind shielding (if
used) and test support structure to prevent severe injury to
personnel and unacceptable property damage.

A EN3IEEMED B D,

CN5DRZEIR. CHSSHER B OBIHAERBIEL ., ABREIBRE LY (ERE
NTW3IE51) ALFORAOSES LV TRAEIRAERSMOSBEICED, TR
BRREEI5IIREEN S D,
BERRASEFLZIANDTVIRIEEZB5IETBHIC, OHIRCEIT 5
BRIBFRORE. (EATNTUVSIESIE) ALFHELURBRSZHEEN DS L
URED—IRELT. INSORZEADMRICHDIEAY . RiETIHENHD.
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6.2.5.3. Burner Definition N—=F—0DER
In order to conduct the two-stage localized/engulfing fire test, |BARFAK. 2ENKED2EERED N KRERERMBIBIEHIC. N—F—2 - DDXHE
the burner is divided into two zones: €53 133.
(a) The localized burner zone operates by itself during the (a) BRRRSERAIN—F—Y —23BFR N K DERET IR TIEEN T 3,
localized fire stage; (b) 2&NKAN—-F—-EEEZ. BFRNKAN-F—-Y -5/ -F—-D%k%D
(b) The engulfing burner extension simulates the spread of the |ODREADXNDLENDESZ1L—N 3. 2ENKEAN-F-Y =D&, BFRAKE
fire from the localized burner zone to the remainder of the RAN-F=Y =2t ERAN-F-ERBOMA 523,
burner. The engulfing burner zone is comprised of both the
localized burner zone and the engulfing fire extension.

6.2.5.3.1. [Fuel supply and burner control REMHEB KON —F—DFlE
The localized and engulfing burners shall be LPG-fired. BPRNSERAN—-F - 2EN AN - —-BLPGERARIE TS,
The LPG burner fuel flow to both the localized burner zone and |/\—F—DAEE%26.2.5.4.5.2IHCERULFEPEE (HRR/As) [CFRET
engulfing burner extension shall be measured to set burner fuel |3/z¥lc. BFFNKERAN—F—Y -2t 2EN AN -F—EREOTmA (CHA
flows to the specific heat release rates (HRR/As) defined in CLPGN—F—ANREZAEITIEDET S,
paragraph 6.2.5.4.5.2. AEVERHRER, HBRSA2 8L TIPHEAUTRRRIZIEDLTS,
The measured fuel flow(s) shall be recorded throughout the
tests on a 1-second basis.

6.2.5.3.2. |Burner configuration N—=F—DiBR%

6.2.5.3.2.1. [The length of the localized burner zone (L,oc) is 250 £ 50 mm. |[BFAXNSEAN—F-Y - (Loc) OERE[E250 £ 50 mmTH3.
The length of the engulfing burner extension (Lgxr) shall be a 2ENKEAN-FT-ERBORSE (Lgxy) [35X1,400 £ 50 mmTH 5. &
maximum of 1,400 £ 50 mm. A burner with the specified REBORENREDRATHIN-F—. ETONKAERRICEATES. 24N
maximum extension can be used for all fire tests. Engulfing KAN-F—ERBOREHNERXELNEGEEEF. CHSSA K HKERAICARREL
burner extensions shorter than the maximum are acceptable as |E&E(C, CHSSHERABN LD ERITNEHFESTES.
long the burner extends beyond of the CHSS test article when
positioned for the CHSS fire test. 2HNKEAN-F-Y = (Leng) DRER. LioctLexrDEETTH . LEBIHRE

ICEDZ,. RX{EIE1,650 £ 100 mmT3H%.

The total length of the engulfing burner zone (Lgyg) is the sum
L.oc and Lgxr. The maximum value is 1,650 £ 100 mm based on
the specifications above.

6.2.5.3.2.1. [The width (W) of both the localized and engulfing burner zones |BFAXSEAN—F—Y -BLPLENEAN-F-Y -0 (W) (F. BHBOD

(0D7%F) shall be 500 £ 50 mm regardless of container width/ diameter. |i&/E&ICEDH5Y. 500 £ 50 mméd3,

The burner nozzle configuration and installation on the
manifolds (or "rails") shall be consistent with Table 8. The
number of nozzles (N, oc and Ngxr) on the rails of the localized
burner zone and the engulfing burner extension and the nozzle
spacing (Sy) shall be selected such that the resultant lengths of
the localized burner zone and the engulfing burner extension
(Loc and Lgxr) meet requirements defined above. Similarly, the
number of rails (Ng) and rail spacing (Sg) shall be selected such
that the width of the burners meets requirements defined
above.

N=F— ) ZNDOBREH LYK=V R (FEETL-IV]) AOERDAFE, F]R8IC

BETBZEDET D BAANKEAN-F—Y -V BLVAENKAN-F-EREBD
L=V EDJZNVDE (N ocBEWNeyy) « BEWIC/XINDERE (Sy) 13 Bk

REAN—-F=Y -OBLVLR2ENKEAN-F-ERIBORE (LocBEVLexr)

DOEFN LEICERENEEHZBIEIT LIICRETIEDET D BERICL-ID

B (Np) B8LURERE (SR) & N—F—0DEHN LECERSNEEAZHEZT LS
[SEEIHEDET S,
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6.2.5.3.2.1. [NOTES: pEI=¢
(0D7%) (a) The resultant lengths of the localized burner zone and the (a) BARRKERAN-F-Y =08 LU0 2ENEAN-F-ERBOREDEETE.
engulfing burner extension are determined by; RATRHENS,
Lioc = Nioc X Sy Lioc = Nioc X Sy
and 1303
Lext = Nexr X Sy Lext = Nexr X Sy
based on selected values for the number of nozzles (N, oc and BIRULIEJZXWDEL (N ocl3BRRRSEEAIN—F—Y —>, Neyrld 2N SEBIN—
Nexr in the localized burner zone and the engulfing burner F-ERE) LJXNOMEE (Sy) [CEIC.
extension, respectively) and the nozzle spacing (Sy). BERIC. N—F—DiF (W) RN TKRHE5NS.
Similarly, the resultant width (W) of the burners is determined W = (Ng -1) xSy
by; CCT. NR[BL=IVDOEDIEEIE. SrlEL—IDEIEDIEEMETHS.
W = (Ng - 1) x Sy (b) EA53/\—F—mIDIEHEDHIDONTIE, /{— ISV EDQERIVIEHL
based on selected values for number of rails (NR) and rail ZSBRDL,
spacing (Sg). (c) UTFOERSICRT &LSIC, BIHKUVEHEADL =D J XV, FEOFAEIEKICT ARy b
(b) See the rationale in Section E of Part I for relevant examples |Y =2 12K T3&S5, N—F—DHDICHIITFE. /{-MOE148LVRILSES R
of possible variations in the burner array. D&,
(c) As illustrated in Figure 8 below, the nozzles on the third and
fourth rails aim toward the centre of the burner to form a "hot
zone" in this targeted area. See also Figures 14 and 15 in Part I.
6.2.5.3.2.1. |Table 8 =8
(7DDF) Definition of Burner Nozzles for The Prescribed Burner MEN-F—-RN-F—-J)XIDES
Item Description | IEE A
Nozzle type LPG fuel nozzle with air pre-mix | JAWILT ILEVI AR LPG B XN
- LPG orifice in nozzle 1.0+ 0.1 mm ID — JXI® LPG BOEB A 1.0 £ 0.1 mm
- Air ports in nozzle Four (4) holes, 6.4 mm =+ 0.6 mm ID — JANVDI7ZR—b 7% 4 &, BZE 6.4 mm £ 0.6 mm
- Fuel/Air mixing tube in nozzle 10+ 1 mm ID — JANOBR/ ERKEEE A% 10 £ 1 mm
Number of rails 6 | L=ILDE 6
Centre-to-centre spacing of rails 100 + 10 mm | L=)bDiEIRERE 100 + 10 mm
Centre-to-centre nozzle spacing along the rails 505 mm | L=IITiBoTe) XV o s RETERE 50 £ 5 mm
6.2.5.3.2.2. [The values for LLOC, LEXT, and W defined above shall be used |L oc Lexr. BEUWOMEZERL T, BAAXKERAN-F-Y -8 L0246 KR
for calculating HRR/As for the localized burner zone and N=F—EREDOHRR/AZHEITIENDETS,
engulfing burner extension. BRRNSEAN-F—Y - B LU 2EANSAN-F—EESDERIE. CHSSN K
The borders of the localized burner zone and the engulfing RERZTABLSHBRABIEBUICRBEUREZEDIENTESILSIC, Lioc,
burner extension shall be defined using LLOC, LEXT, and W SO |L$&UWEERULTERTZ6DET 3. BARANKEAN-F-Y - EL0 L%
that test articles can be properly located and oriented for CHSS |Ns$$BAN—F—-EEISDIERETZ—DOXE DO/ XIINOFEICAIBL,. cheH
fire test. The borderline between the localized burner zone and |{E¢UTERULT. BAANSSAIN-F =Y —-YBL0 246N BN —-F—EESPAD
the engulfing burner extension is located mid-way between the |JE&fL, o B &V Ly TIHMUDIBERBEEEDS. N—F—DEEDIMEIDL — )LD
nozzles of the two zones and used as a datum for locating the Db, BOD—HDIBREEER TS,
outside borders at distances LLOC and LEXT away from the FE N-MOE1L7IUBREEERT 3.
datum towards the localized burner zone and the engulfing
burner extension, respectively. The centres of the outside rails
of the burner zone(s) define the remaining two borders.
NOTE: Figure 17 in Part 1 shows an illustration of borderlines.
6.2.5.4. Pre-test checkout of burner N=F—DBRAIRIR
The purpose of the pre-test checkout is to verify that the BRAIDSROBE ML, CHSSA S EKERERIET Bhi(C. BFANSKEAN-F-Y —
localized and engulfing burner zones are operating as expected |Y8&UT2FNKBIN—F—Y —IH1EEDICEMELTVWRE. BSTIC, A& 1T
and that the test setup including wind shields are functional and |2 R EIHEEEL THD. BIRNJEERIEREBONBLEHERIDILTDH
capable of delivering repeatable results prior to conducting the (3%,
CHSS fire tests.
6.2.5.4.1. |Pre-test checkout frequency UERAI IR DSAE

This pre-test shall be performed at least once prior to
conducting CHSS fire tests. If the burner and test setup is
modified then the pre-test checkout shall be repeated before the
CHSS fire test.

COERRIR(E, CHSSNIGHERZ R T BRI BEH1EITIEDET D N—
F-H LV MEEEULIES(E. CHSSASGHERDHICAERBI iR Z DR
LiT560DLT %,
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6.2.5.4.2. [Pre-test cylinder definition FlaRBRAOSUY Y -DESE
A 320 mm diameter pre-test cylinder (fabricated from 300 N=F—DFm:RBRIC(E. BE320 mmOFERERASUYY-2ERITIEDLE
mm/12 inch Schedule 40 NPS steel pipe with end caps) shall be |93, (300 mMm/124>F. A7 ¥1-)V40 NPSAF-INLITEEENED
used for the burner pre-test. Do IV RFPYIIE,)
The cylindrical length of the pre-test cylinder shall be at least FlaRERA YUY -ORERESAOREIAR{EE800 mmel. 2R
800mm, and the overall length shall be equal or longer than the |CHSSHBERXEIESZSLLWHENEDBERVWEDETS (6.2.5.3.2. 1IHDEN K
CHSS test article (up to maximum engulfing burner length in AN-F—-DRXERFT) .
paragraph 6.2.5.3.2.1.).
6.2.5.4.3. |Instrumentation and data processing for pre-test check-out BB RIRD D DFHAB LV T — S0
6.2.5.4.3.1. [The pre-test cylinder shall be instrumented to ensure that the |BEHBASUIY—(CIE. N—F—ERERERED. BFANKY -0 B LUEN K
burner and test setup will produce temperature levels consistent |Y —>DHRERN—ADEHIC—I ZBRELANINEZERICEDHE R LI, 5H88%
with performance-based requirements of the localized and E{IZ6DETS. sHBROAIEL. ERNERBZCHSSHERBIOBFANKY -8
engulfing fire zones. The location of the instrumentation shall be | &U'R&NKY —E—BTBL3IC, FiakBRASY> Y - DPEEICR>THRE
adjusted along the cylindrical section of the pre-test cylinder to |936MD¢93%. AREEDERO1EY M. BRANKY —>DHRR(CEBL. {thd2
be consistent with the targeted localized and engulfing fire Yy M, 2ENKEY -2 0D (BFRXKEY —>04HEl) oERORFAMEICRH
zones of the CHSS test article. One set of instrumentation on the |[EZ& I TEREIZEDETS.
cylindrical section shall be centrally located within the localized
zone, and the other two sets spread out over the remaining FIRDO—HELT, B7(C. BB]/H—FE DG (TRDO5EE) TTPRDICL>THRE
length of the engulfing fire zone (outside the localized fire Eh, BRRRKEY — Vb EiRICERBEN TS, —IRNRIRREZRIRY 3. Fluibk
zone). B3V -0 LE. bR, SLVPTET, SUYH-DRFHBEICGAEO>TIHPRATER
HBEZAETS. AESOEHORESD. ENERIBAANKEY —>DHRR(C
As an example of the process, Figure 7 illustrates a common HIEL. TDMD =D DRTERIL. =R ERDIDAMANKY —> DR e Einlc AR
situation where a container is protected by a TPRD on one end |BBICR>THIET 3.
(i.e. the left end) so the localized fire zone is located on the
right-end end. The surface temperatures are measured on the
top, middle, and bottom of the pre-test cylinder in three
locations along the length of the cylinder. The location on the
right end of the cylindrical section is centrally located in the
targeted localized zone, and the other two locations are in the
centre and left ends of the targeted engulfing fire zones along
the cylindrical section.
6.2.5.4.3.1. |Figure 7 E7
(0D0%) Example of Placement of Instrumentation on the Pre-Test FlaERA YUY —-Dit B DEEH
Cylinder
Thermocouple Placement L
" T
R I
81 TMLIFR) macleR) TMR(E R} | o2 TB1
._._E,_ ..... 2 ._._._.® R b
T_héL Téu: T&R _____ I _______
————————— ml:i&—-@-—-—-—-—me&@-—-—-—-ﬂnﬁ : W\-ls?rw e
| Engulfing | Locaized | Burner | ||
6.2.5.4.3.1. |Temperature measurements on the pre-test cylinder shall be FlaRBRASU Y —-DBEAER, $3.2 mm (FEEETNUT) O>—AZE
(0D%) performed by $3.2 mm (or less) K-type sheath thermocouples |# (K&47) TiT5. BEXM XA ITREHS55 mmOBIEAICEEBL. AMSY

that are located within a 5 mm gap from the pipe surface that
are held on the surface by straps or other mechanical
attachments. Temperature measurements shown in Figure 7 are
defined as follows:

(a) TBR, TBC and TBL are temperature measurements on the
bottom surface of the pre-test cylinder that are directly exposed
to the burner flame;

(b) TMRF, TMCF, TMLF, TMRR, TMCR and TMLR are temperature
measurements on the surface of the pre-test cylinder at mid-
height. These temperatures are used for data collection only
during the pre-test verification and calibration of the localized
and engulfing fires;

(c) TUR, TUC and TUL are temperature measurements on the
top surface of the pre-test cylinder that are opposite the side
directly exposed to the burner flame.

Additional thermocouples may be located at TPRD sensing
points or any other locations for optional diagnostic purposes.

TERITDOMOEENIEFEHIBTEORAICRITTIO6DLTS. BI7[CRIIEE
AER U TOLIICERSNS.

(a) TBR. TBCH LU TBLIE. N—F—DHICEEESEN 3 FiRlbRAIU S -
EEOBEANEMTHS.
(b) TMRF, TMCF. TMLF, TMRR, TMCR8&U'TMLRIZ, FiEERASY>
H—DHPEIDEEORMBEREMETH . cNSOBE X FEXEROIREL., 5
VIS, BFRR KB LV 2ENKEDRIEERICDFH . T—FUNKD=HICfERAENS.
(c) TUR. TUCE LU TULIE. N—F—DHICEIEESENZ0IL (IR D FE
RERASVYY - EEDBREREMTHS.

BEOZMMBENDEHIC. TPRDBMSMFEETOMERDOABICEMDEAEN
ZBBELTELL.
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6.2.5.4.3.2. [Thermocouples shall also be located 25 + 5 mm below the pre- |Fkt. AEMN(IKRARIRPICEREBRELANEREIZENT, SUVI-DES
test cylinder along the length of the cylinder for the purpose of |(SE>TFEREBRABIUYHY—-DTF25 £ 5 mmIcEEREL. TDE. CHSSA KK
developing reference temperature levels during the pre-test BRBCN—F—ZERITIEHICERTIENETS. =DDOFHEN (TBR25.
checkout that can be subsequently used for monitoring the TBC25. TBL25)(3. E7IR9 FlaiiRA U Y- D58k ICRIETHE0LT
burner during the CHSS fire test. Three (3) thermocouples %, TBR25. TBC258 LU TBL25ZN\YIPYI FIe3lR TR LHICIERTSE
(TBR25, TBC25 and TBL25) shall correspond to pre-test cylinder |EX%&. N—7—OHMRICEDTEIMT I LETESD. CHSSN SEGRERP DN —
instrumentation as shown in Figure 7. Thermocouples used to |F—EfRARENOEREICEATIEMHICOVTIE. 6.2.5.6IHZSRND L,
back up or supplement TBR25, TBC25 and TBL25 may also be |N\—7—0DERICFEATIHAEME. >—ILRRLO (EFBBIESNTLRY) ¢
added along the centre line of the burner. See paragraph 3.2 mm (FEBTNBTF) O3—-RABE W (KHVM1D) £33, AF-IBEH#{D
6.2.5.6. for requirements for positioning thermocouples for S5DEER%ZE L5 MMBAICFRISITIHENEERL. Ch5OBAER . ThFERE
burner monitoring during the CHSS fire test. BN THDRELLD®. HIBNICZIFTIEDET S, 1B/ BEENKEVCHSSDEK
The thermocouples used for burner monitoring shall be EBbhRstEnTVWSiaal. N—F—¢CHSSORPEH6.2.5.4.5.5IHCAEETE
unshielded (i.e. unprotected by metal wells) $3.2 mm (or less) |3&3Ic. CHSSEN—F—E=H—-DRIIFEZH#IFULTRDSIFHE6DELTS,
K-type sheath thermocouples. Given the need to maintain the
distance from the steel container within £ 5 mm, these
thermocouples shall be mechanically supported to prevent
movement or drooping. If testing of CHSSs with large
width/diameters is contemplated, then mounting shall maintain
the distance between the CHSS and the burner monitors as the
spacing between the burner and CHSS is adjusted in paragraph
6.2.5.4.5.5.

6.2.5.4.3.3. |[Thermocouple readings shall be recorded at least once a second (TR ORAIEEEADREH1LMBICLEIEERU, ThEFEAVLTUATONSA—-4—
and then used to calculate the following parameters: zZ5it893%.
(@) TB,oc is the bottom surface temperature of the pre-test () TBocldTBRICE DI FimRRAS U H —-DEmRETH 3.
cylinder based on TBR; (b) TMF ocld. TMRFICE D FirikiA>Y > 5 - DRIEDERMEETHS.
(b) TMF o are the surface temperatures of the front side of the |(c) TMR ocl&. TMRRICZED(F{ERBRAIVUYH -DEEOREBETH S,
pre-test cylinder based on TMRF; (d) TUocld. TURICE DS FaERASUYY -0 LHEETH 3.
(c) TMR ¢ is the surface temperatures of the rear side of pre-  |(e) TB gcasld. TBR25ICE I FiRBRAIYY Y- D FEBICHHN—F—E=
test cylinder based on TMRR; H-TH?% (2D%6.2.5.6JADCHSSHEKHD TICEEIS) . TBR25%/\Y
(d) TU,oc is the top surface temperature of the pre-test cylinder |47y kBHRT 3 EHICERTIHENE. BARNKY —VICBIFBN—F—F
based on TUR; ZH—-DHIBEDFRICEHTELV AIEICSZEN SO, FEEEMUE (F
(e) TByoczs is the burner monitor below the pre-test cylinder ERBFANKY -VAICRBENTORY) BEAEMERD. N—F—E=5-0DF
(and subsequently below the CHSS test article in paragraph BREOBENSENTEIEDET S,
6.2.5.6.) based on TBR25. Thermocouples used to back up or (f) TBengld 2FNKEY —SADTBR. TBC. TBLOFCE DI Fim:kERA>
supplement TBR25 may also be included in the calculation of the|U>4—-DEmMRETH 3,
average temperature of the burner monitors in the localized fire
zone. Any thermocouple measurement that has been
compromised or failed (or is not located within the localized fire
zone) shall be disregarded from the calculation of average
temperature of the burner monitor;
(f) TBgng is the bottom surface temperature of the pre-test
cylinder based on the average of TBR, TBC, or TBL within the
engulfing fire zone;

6.2.5.4.3.3. |(g) TMFg\ is the surface temperature of the front side of the (9) TMFgpgld. 2FNKEY —>ADTMLF, TMCF, TMRFOF(CEB DI TR

(22%) pre-test cylinder based on the average of TMLF, TMCF and TMRF [RERA>VYY—-DaiHDERMBETH 3.

within the engulfing fire zone;

(h) TMRg\c is the surface temperatures of the rear side of the
pre-test cylinder based on the average of TMLR, TMCR and
TMRR within the engulfing fire zone;

(i) TUg\q is the top surface temperature of the pre-test cylinder
based on the average of TUR, TUC, or TUL within the engulfing
fire zone;

(J) TBgeng2s Is the burner monitor below the pre-test cylinder
(and subsequently below the CHSS test article in paragraph
6.2.5.6.) based on the average of the three required
thermocouples (TBR25, TBC25, or TBL25 for the pre-test
checkout) within the engulfing fire zone. Thermocouples used to
back up or supplement TBR25, TBC25, or TBL25 may also be in
included in the calculation of average temperature of the burner
monitor in the engulfing fire zone. Any thermocouple
measurement that has been compromised or failed (or is not
located within the engulfing fire zone) shall be disregarded from
the calculation of average temperature in the engulfing fire
zone.

(h) TMRgygld 2 NKEY —SRDTMLR, TMCR. TMRROFH(CE D F i
REBRAIUYH-DEEORMBETHS.

(i) TUengld 2FXNKEY —ARDTUR. TUC. TULOFEICE D FiERERA>
UYH -0 LHEBETH 3.

(§) TBengasld RENKY —SRD=D2OHERBE W (RERGISIRABO
TBR25, TBC25. TBL25) OFIICEDOWVT, FimkERASUYY -DTEBICH
% (£0D%6.2.5.6IADCHSSHEABIDTFICERETS) N—-F—E=H4—-Tdh%.
TBR25. TBC25. TBL25Z/N\YI7YIE L3RI BIHICERTIHAE NS,
2HNKY - JICBIFBIN-F—EZI—-DEIIREDEICSHTE LW HAITEIC
ZELNSGOE. FRBEMUE (FEB24E4NKY -VAICRBEShTVEN) 2E
FHATEMEL, DEANKEY - OFIBEDHENSHRATEIEDET S,
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eS| JRX H19%4
6.2.5.4.4. |Mounting of the pre-test cylinder FliastERA YUY Y —0mOH{T
The pre-test cylinder used for the pre-test checkout shall be BRI AR ICER I 2 FiRsdBRA U Y —(E. N\=F—D L5100 £ 5 mm®D
mounted at a height of 100 £ 5 mm above the burner and BEICEDHT, PRICEESNEZDONZR—ILRHESDJ XD AF -V REE
located over the burner such that nozzles from the two DTFEPPRZFEKSICIN—F—D LSICERETIEDLETS.
centrally-located manifolds are pointing toward the bottom
centre of the steel container. AR BDAIHICOVWTIIESHE LU RN %, KERAI RIRA D Flm:tiRAE >
U H—-DEOFFICOVTIR/I - MOE130BEEE2SRBOIL,
NOTE: See the diagrams in Figure 8 and Figure 9 for examples
of the mounting and the photograph in Figure 13 in Part I for
the mounting of a pre-test cylinder for the pre-test checkout.
6.2.5.4.4. |Figure 8 E8
(o)) Side view of mounting of the pre-test cylinder for pre-test RERAIIR(CHEA T 3 F kR S U >4 — 0O AImE
checkout
|
N :
100mm | —— i
Engulfing Localized Aok B Faa AT 2k i
6.2.5.4.4. |Figure 9 B9
(0D7%) End view of mounting of the pre-test cylinder relative to the N=F—= (T3 FimEAEBRASYU> S —OERD S FiHmEE
burner
@ 9
Eo ¢ 0 mm S ¢ : :ID{Imm
XX X X X X X X X X
6.2.5.4.5. |Pre-test checkout process sLER B AR FIR
6.2.5.4.5.1. |Prior to pre-test checkout of the burner, wind shieldings shall be [/N\—F—D BB RRODAFIIC, 6.2.5.2IHCH > TRALITEREITIEDELT S,
installed in accordance with paragraph 6.2.5.2.
6.2.5.4.5.2. |The burner shall, at a minimum, be operated at fuel flow N=F—1&. 2EEE. CHSSN K HERPIC, BPARKBN—-F—B LU AFN K
setpoints that match the settings intended for the localized and |RAN—7—REIFOEMEE—HNTHIARIREREMBETIEEITIEDET S N—F—
engulfing burners during the CHSS fire test. Suggested settings |DHEREGEEZRIICTRT . XL, RODHRR/ADFEFHEHEANTHNIE . EDFE
for the burners are provided in Table 9; however, any setting EEZEIRLTELN,
within the allowable ranges of HRR/A in Table 9 may be
selected. AR 2ENKOBRTIE. BRAAXNKAN-F—L2FNEAN-F—ERED
mADN, 2ANEAN-F—-HEI9—RREEER/SHIC. ESEIUEHRR/AICEE
NOTE: During the engulfing fire stage, both the localized burner [F3H%EN$H3.
and the engulfing burner extension need to be set to the
intended HRR/A for uniform heat release from the engulfing
burner.
6.2.5.4.5.2. |Table 9 9
(0D7%) Allowable Range of Operation and the Suggested Settings for MEN—F—OH B EFEEEE E HEIR R EE

Allowable Range of Specific Heat Suggested Setting of Specific Heat

Fire Stage Release Rate (HRR/A) Release Rate (HRR/A)
Localized Burner 200 - 500 kW/m? 300 kW/m?
Engulfing Burner 400 - 1000 kW/m? 700 kW/m?

FHRE (HRR/A) O FEWRE (HRR/A) @

NS DSBS SFESEEH HESSEYTEME
BFRNSERIN—F— 200~500 kW/m? 300 kW/m?
LEHENKERAIN-F— 400~1,000 kW/m? 700 kW/m?
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6.2.5.4.5.3.

The 60-second rolling averages of individual temperature
readings in the localized fire zone (i.e. TB oc, TMF oc, TMR ¢ and
TUoc) and the engulfing fire zone (i.e. TBR, TBC, TBL, TMREF,
TMCF, TML, TMRR, TMCR, TMLR, TUR, TUC and TUL) shall be in
accordance with Table 10 at the HRR/A settings selected for the
CHSS fire test in paragraph 6.2.5.7.

BRRASEY —> (TBLocs TMFocs TMR ocs TUoc) « BEU 2EAENKY —>

(TBR. TBC. TBL, TMRF, TMCF, TML. TMRR. TMCR, TMLR. TUR.
TUC. TUL) [CBIF3ME4 DREEED60F20-Y>JF13(E, 6.2.5.7IHD
CHSSA S ERBRAICEIRUEHRR/ASREMETRI10ICMSHDET B,

6.2.5.4.5.3.
(22%)

Table 10
Criteria for the Acceptance of Localized and Engulfing Burners
using Alternative Burner Configurations

Allowable Temperature Range Allowable Temperature Range Allowable Temperature Range

Fire Stage on Bottom of Pre-test cylinder  on Sides of Pre-test cylinder on Top of Pre-test cylinder

Localized TMFrLoc <750 °C

Burner
and

450 °C < TBrLoc <750 °C TMRLoc <750 °C TUroc <300 °C

TUeng > 100 °C
and

TUeng < TBenG
when
TUgng > 750 °C

Engulfing
Burner

TBeng > 600 °C

&10
BON-F—1BRZRVERMAXEAN-F-B LV 2ENKEBIN-F—-DFEE
#

FARRERAS U Y-S PR —E  FmstsRAs> >y — L8R
OB REEEH OFF B REEH OFFEREEH

TMFoc < 750°C
RO
TMRoc < 750°C

N DESBEE

PRSI
K—F—

450°C < TBroc < 750°C TULoc < 300°C

TUENG > 100°C
RO

TUeng < TBene
TUeng > 750°C
DS

2HENKR
N—=F—

TBene > 600°C

6.2.5.4.5.4.

Additionally, the allowable limits for the burner monitors during
subsequent CHSS fire test shall be established based on test
results at the expected localized and engulfing burner settings
during the pre-test checkout:

(a) The minimum value for the burner monitor during the
localized fire stage (Tmin gcz5) shall be calculated by subtracting
50 °C from the 60-second rolling average of TB qcys5. If the
resultant minimum values exceed 600 °C, the minimum value is
set to 600 °C for the localized fire stage.

(b) The minimum value for the burner monitor during the
engulfing fire stage (Tmingygos) shall be calculated by
subtracting 50 °C from the 60-second rolling average of TBgygas-
If the resultant minimum values exceed 800 °C, the minimum
value is set to 800 °C for the engulfing fire stage.

If the above requirements are satisfactorily met, then the
burner setup is typically ready for CHSS fire test.

E5[C, EDERDCHSSNAGRERPN DN —F—EZ5—DHFERFEL. HERRIR
BACFRENIEMEL VAN KAN—F—DEET DOFBRIERICEDI VT
EITBEDLT D,

(a) B KEREICHEIBIN—FT—E=F—D&/IME (Tminocys) & TBrocas
D60#0—-Y>JFIgH550°CE3IVTHEITHEDE TS, BESNER/IMED
600°CZiBZ 3RS B/IMERBARN KEPEICHUT600°CICEREETNS.

(b) 2ANKEFEICHITBN-F—EZH—D&/IME (Tmingygzs) (& TBeneas
D60#20-YU>JIN550°CEEINTEHETIEDET S, /SN IER/IMED
800°CZiBX 35S R/IMER AN KU T800°CIcEEETNS,

LROZHN+RTHLEENTOBIIES R —AZIC, N—F— DEEEHNCHSS N K5
BRMAFCEMDEOIRET H 5.

6.2.5.4.5.5.

If results are not satisfactory, then the source of the variation in
burner performance shall be identified and corrected and then
re-tested until the requirements for pre-test verification are
met. Adjustment of the height is permissible to achieve
acceptable operation within the allowable operating ranges as
defined in Tables 9 and 10.

When the width/diameter of the CHSS test article is larger than
the width of the burner and the shape of the bottom of the CHSS
test article (for example, a flat horizontal plane as illustrated for
CHSS in Figures 30 and 33 in part I) impedes the burner
exhaust from readily flowing up and around the CHSS test
article during the CHSS fire test, then the burner air flow can be
restricted and the burner monitors may not be able to achieve
the required minimum temperatures during the localized and/or
engulfing fire stages of the CHSS fire test. If the CHSS test
article is expected to impede the burner flow (or if the burner
monitors did not achieve the required temperatures during the
CHSS fire test), then the following additional pre-test is required
to determine the appropriate height for mounting the CHSS test
article above the burner such that required temperatures are
achieved:

TARFBREBONBMES R N—F—1EHEHEB I IREREZIFEV TIEEL. it
BRI EHNBLENSITHBEMRTZ60DLTE. RIBLUVRI0ICER
SNIFF RSB TREZBIUVFEIZENR I FLDIC. SETEHEISIIL
HEHETH S,

CHSSEHERG B DR/ BEENN—FT—DIELDEARE, CHSSHEREHBI DIESID
R (FIRIE )N—MORE30BLTE33DCHSSICREN TLS B KFMH)
HCHSSK KEEHERTR(C, N—F —DHEK I CHSSHEGA B O LA H L ERICE
BICRNBL2IIFBIRE. N—F—DI7I0-H RSN 3R EEEN B0,
CHSSASGHREBRD /PN KB LUV / B2 AN K DEBEDREIC, N—F—F=
S-DBERRERETENRTERVEENN BB, CHSSHERHBINN-F—0DI
70— 3 enFRENBIES (FE. N—F—EZF—HCHSSK KR
PICBHERREGEVRIOEES) & BERREGETSLICN-F—DLIC
CHSSEERGBIZERD(F 3 BTz DB RFSZRHBIHIC. LUT DEI DT
BRI ETH Do
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6.2.5.4.5.5. |(a) A pre-test plate (made of steel) with approximately the (a) CHsSE R RB DRSS LR/ BERNMNEERUFRABRBIL-M (RF-)
(0D7%) length and width/diameter of the CHSS test article is mounted |®) &#/N\—7—0DLACEDfIF. RIEE100 mmMTCHSSHERREIDKME%Z
above the burner to simulate the bottom on the CHSS test S21L—-bM9%.
article at an initial height of 100 mm. (b) 6.2.5.4.3.2HICERENEN-F—E=H—-2REAND T 25 £ 5 mmicEiE
(b) Burner monitors as defined in paragraph 6.2.5.4.3.2. are 93,
located 25 £ 5 mm below the surface. (c) N\—F—Z2BANKE—RELV2ENKEE—R (LEBTEHEULEHRR/A)
(c) The burners are operated in the localized and engulfing TEENEE N\—F—E=H—-DBREZAET S,
modes (at the HRR/As established above) and the temperatures |(d) BFFAKEEREE 2ENKEREOMA DN -F—E=F - RIEE%E
of the burner monitors are measured. (6.2.5.4.5.4IATER) ZHESBRWMESE. N—-F—D LOFHm:RERAIL -
(d) If the burner monitors for both the localized and engulfing |[PDEE%ZE50 mm.LEf, HRBTEIRSIGETIFTATYI2ELUVATYI3DF
fire stages do not meet the minimum criteria (defined in IFZ##DIRTEDET S,
paragraph 6.2.5.4.5.4.), then the height of the pre-test plate
above the burner shall be increased by 50 mm and the process [iF& : 200~250 mmOEETHBOVERNIFIEETNS,
in steps 2 and 3 are repeated until a satisfactory height if
achieved. N=F—FZH-DBrRNKERES LU ENKEREOMA TRIEEE (LET
EE) Z2|kUBE. CHSSHEREKZN—-F—D LICERETIHICHERS
NOTE: Satisfactory results are expected at heights of 200 — 250 |(&h'skéH5Nn. %lﬁniﬁﬁb‘ T9%.
mm.
If the burner monitors meet the minimum criteria (defined
above) for both the localized and engulfing fire stages, then the
required height for locating the CHSS test article above the
burner has been determined and the pre-test is complete.
6.2.5.5. Mounting of the CHSS test article above the burner CHSSEREERI D/ —F—D_EADED T
After the pre-test checkout(s) have been satisfactorily HERBT RN EDLK LT T U . CHSSEERER A2 )\ —F— D _E(CERD{T1F
completed, the CHSS test article shall be mounted above the Do
burner.
6.2.5.5.1. |Height and location of the CHSS test article above the burner N=F—0D EDOCHSSHERHB D/ EH L VIE
The CHSS test article shall be mounted at the same height above|CHSSiE R, 6.2.5.4IADRERAI RIRIFERUS S TSI, hR(CEE
the burner as for the pre-test checkout in paragraph 6.2.5.4. ENEZO2DOYZAR=ILR (FEEIL=)V]) EOJXIVHCHSSHEREEI DIESD
and located over the burner such that nozzles on the two (REHNRGEVEPD) OFRNMHEIFZEETLSCN-F—-DLEICERETS. AIEE
centrally-located manifolds (or "rails") are pointing toward the |F#{S&TBEASEEROIDMAFHICOVTIE. ThTNEL106LVEL1ZEBOIL.
targeted region on the bottom (i.e. the lowest elevation) of the
CHSS test article. See Figures 10 and 11 for examples of the
mounting of cylindrical and conformable containers,
respectively.
6.2.5.5.1. |Figure 10 E10
(0D%F) Position the bottom of the cylindrical container relative to the N=F—[CHTIAEERESDOEE
burner
/ Ifl / :
|
\ / <
11[3-[! i OF, 100 mm = =it
if applicable, per 6.2.5.455. _ oy EET SRS 625455 HIZES
A X X X X 2 A XX X X
6.2.5.5.1. Figure 11 E11
(0D2%) Position the bottom of the conformable container relative to the |\—F—I[CH T3 BSERELBOERE

burner

~
Per 6.2545.5.
v

25 mim

XX X X X

A

SECEE S

625455 HIZE S
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6.2.5.5.2. [Targeting of the localized and engulfing burner zones on the CHSSORBFRXKEAN—F—Y OB LN KEAN-F—Y -2 %&ENLETS
CHSS BPRNKEIFCHSSEUBRHEIZIRIE L T, TPRDOEERZIRFET DI ICNKEZ K
Localized fire shall be targeted on the CHSS test article to MUTRETZRNEXTEDE TS COBHARRDESICLUTHRLEENS.
challenge the ability of the TPRDs to sense the fire and respond |(a) RE&EENBEHMEBOHEE (6.2.5.1IHCERUELIED) 25HBEEEIRL
in order to protect the container. This requirement is met as TLWRVWCHSSDIZE . CHSSHEER I Z/BAAN AN —F—[CRUTEIEES .
follows: TPRDIA K2R THETIEENZR/IRICHIZ 36D ET S, BB, /(R
(@) For CHSS where the manufacturer has not opted to include |Jb. ##%E. #S&E&HT. TOMBRICEMESNIIERIL, BEROBBNERETDICLE
vehicle-specific features (as defined in paragraph 6.2.5.1.), the |SERUEEEBIVHEEEELT. BAARKICEAULTREBDT—ADSE%ERET B
CHSS test article shall be rotated relative to the localized burner ([CEEIREDETHH, (FREERIC) MDEPDFE(3IZEESE/DRFEEIECH
to minimize the ability to TPRDs to sense the fire and respond. |UTHESSICUED. TPRDDGZERENZIGIFIZDT 3TN S S,
Shields, panels, wraps, structural elements and other features |EiEEBEHNEMEBOMEE (6.2.5.1IACFERULED) 283 EEBIRLE
added to the container shall be considered when establishing CHSSDi%z& . CHSSHER AT, FWEDEMICOVWTHEINEREDT—AD
the worst case orientation relative to the localized fire as parts | NK(E<TEZE6L59 L5, BARAXKAN-F—D5ICRAETF3.
and features intended to protect sections of the container but
can (inadvertently) leave other potions or joints/seams
vulnerable to attack and/or hinder the ability of TPRDs to
respond.
For CHSS where the manufacturer has opted to include vehicle-
specific features (as defined in paragraph 6.2.5.1.), the CHSS
test article is oriented relative to the localized burner to provide
the worst case fire exposure identified for the specific vehicle.

6.2.5.5.2. |(b) The localized burner shall be located under the CHSS test (b) BFRASEAIN—F—(3. BFRRKY - 5R6EVTPRDEM S F T DGR

(o)) article such that the distance from localized fire zone to the NERXICBRBLIICCHSSHERAB D TICERREITSIEMDET S,
nearest TPRD sense point(s) is maximized.
2FNKY —2iF. BARRRKEY —VhSREEVTPRD (FEGEBMS) LA
The engulfing fire zone shall extend in one direction from the T—HBEICHYR6DETS. BFAANKAN—-F—hS5DIEREN LR TERLES
localized fire zone toward the nearest TPRD (or sense point). FENKEAN-F—DRXHFSERERE (1,400 £ 50 mm) LDEHEMEA.
The engulfing burner can extend beyond the TPRD(s) if the 2ENEAN-F—(E,. TPRDZEBATERIDIENTES.
distance from the localized burner is less than the maximum
allowable extension of the engulfing burner as defined above JER : CHSSHBREABOBFAANKY — S EZEMEL. CHSSHERHAPN DO TFIC24&
(i.e. 1,400 £ 50 mm). NKY -VEBELE. —ROBRRROFIZE. BRMBI ()X-PEIST>Y
E(d)) [CEE#TB.

NOTE: Examples of commonly-encountered situations for
targeting the localized fire zone on the CHSS test article and
positioning the engulfing fire zone under the CHSS test article
are provided in the rationale (in Part I Section E(d)).

6.2.5.6. Instrumentation and connections to the CHSS test article 5185, BLUV CHSSHERHBINADIER

6.2.5.6.1. |The definition and mounting of the thermocouples for burner N—F—ESRAEEROESREMDMTFHE. HIRBIRIRICEITS6.2.5.4.3.2IHL

monitoring are analogous to paragraph 6.2.5.4.3.2. for the pre-
test checkout. See Figures 10 and 11 for examples of the
mounting below cylindrical and conformable containers,
respectively.

At least one thermocouple for burner monitoring shall be
located in the localized fire exposure of the CHSS test article,
and two thermocouples shall be located in the extension of the
engulfing fire exposure on the CHSS test article. Additional
thermocouples may be added to back up or supplement burner
monitoring along the centre line of the localized and engulfing
burners.

BT 53, AEERH SCESEROMDMAFFICONTIE. ENENEL0H LT
11288BDE.

N—F—-ERRICDBLEE—DDRENE CHSSHER B D BTN KX X1
[CEEL. ZDDFENZ CHSSHERH B DA N K (XEEIFDE RSN (CHS
B9%. \—F—ERENVIFYT IR IBEHIC. BARRKEAN-F—-8&
U2AXRKEBIN-F— DRSO T, SEICRAERZEMULTEL .
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6.2.5.6.2. |The calculation of the burner monitor temperatures (TB gcos and |/N\=F—FE=5—DiBE (TB ocosB &V TBeng2s) D EIIHERBISIRICEITS
TBeng2s) are analogous to the process in paragraph 6.2.5.4.3.3. |6.2.5.4.3.3I6¢ERTH .
for the pre-test checkout. FEROZMBERNDRHIC, TPRDEBMRF(IERDMDAIEICEMDEEE
Additional thermocouples may be located at TPRD sensing BEEULTELL.
points or any other locations for optional diagnostic purposes. |EERFIENTEREINILEDICCHSSEFIESLUVHES TESLSIC, HERRIIC
A fluid line shall be connected to the CHSS prior to test to allow |CHSSICH&SA &IEHRIDIEDETS.
fill and vent of the CHSS as defined within the test procedure. ERRICCHSSOAE M ZIEREL . SRR R ICHERFTIES LUHISOFIEETT
Shut-off(s) valves shall be installed on the line as required to Sk, BECIBUTSA VIGEMRZEDFIFI2EDETS.
isolate the CHSS contents during the test and perform required |F. SERPICCHSSADABYDENZEREERTISLS. SO LICENNS
fill and vent procedures prior to or after the test. JAZIYH-EREITIEDET D NS YAZVI—-DIFEIR. £1%FSEI L. 1 MPa
A pressure transmitter shall also be installed on the line such T+10%¢9 %,
that the pressure of contents within the CHSS can be remotely
monitored during the test. The accuracy of the transmitter shall
be at least 1 per cent of full scale and £10 per cent at 1 MPa.

6.2.5.7. The CHSS fire test procedure CHSSA K5 BRF IR

6.2.5.7.1. |Prior to conducting the CHSS fire test, the CHSS shall be filled CHSSX KBk %ERIET SRlIlC. CHSSICEHI/KREHAZFTIEIRE (SOC) >
with compressed hydrogen gas to > 100 per cent of state-of- 100%ICTEIETHEDETS.
charge (SOQ).

6.2.5.7.2. |The first stage of the CHSS fire test is initiated by starting the CHSSNSGHRERDEE 1ERPEIE. BPR NN —F—(CBERLIas). N—F—IC
fuel flow to the localized burner and igniting the burner: RNTBLICLHTHIET S,
(a) After ignition is confirmed, the fuel flow is set to the value |[(a) |RAHDHERSNEE, RBRE%6.2.5.4.5.3HOBANKAN-F—(Cin
that matches the desired specific heat release rate (HRR/A) for |(ERFEHEE (HRR/A) [(—HIEICEREL. HERIFEZ0DICERET S,
the localized burner in paragraph 6.2.5.4.5.3., and the test time | (b) 6.2.5IHDEG6ICRT &SI, BAANKY —> (TBocs) CHBIFBN—F—F
is set to 0 minutes. ZH-0100-V2JF9(E, mRELDHUABLVTOE2DMIEDRLED
(b) As shown in Figure 6 in paragraph 6.2.5., the 10-second 300°CTHd¢93.
rolling average of the burner monitor in the localized fire zone |FEHISIABUAIC. BFAIIN—F—FZH— (TBoc2s) 6020V FIgH
(TBLoc2s) shall be at least 300 °C within 1 minute of ignition and [6.2.5.4.5.4IATR®ETMIN o5 &DARECRDIEDET S, TB ocasH' 3T A
for the next 2 minutes. (CRERBEGEVLRWMES. HERERTI5.
Within 3 minutes of start, the 60-second rolling average of the
localized burner monitor (TB oc25) shall be greater than
Tmin ocs as determined in paragraph 6.2.5.4.5.4. If TB gcas
does not achieve the required temperature within 3 minutes,
the test is terminated.

6.2.5.7.2. |NOTES: EE

(0D%) (i) Monitoring of the 60-second rolling average of the localized |(i) BFAAKBIN—F—EZ9— (TBoczs) P602O-UIFIIDE=IV>YY)

burner monitor (TB_oc25) is not required after the above criteria
are met as the burner monitor readings may be compromised by
expansion or falling of materials from the CHSS test article
during subsequent CHSS fire test.

(ii) The temperature outside the region of the localized fire
exposure is not specified during these initial 10 minutes from
the time of ignition.

(iii) If the test is terminated because TB qc>5 did not achieve
required temperature within the required time, requirements in
paragraph 6.2.5.2. for providing wind shielding and paragraph
6.2.5.4.5. for adjusting the burner operation and setup should
be considered prior to re-test.

(&, EDEDCHSSK KGR (CCHSSHHER B DA RIN IZIRLIEDE T UL
T N=F—EZ5-OAEECZIEN LS THEEN B 5. LRBEZBRLE
BIIBER,

(i) BFARKEEXIFENDRER. /RXEHSEFIO 102 EIEFHRESNG N,
(i) TBLoc2s' FRAIBREIAICE RSN BIREGEVR D OIZRSICHERZ I T IS
125, BRERRIC, ALITOERMICEIT56.2.5.2IH0EH. 5LV N-F-0
EMFEEETEDAEECEET56.2.5.4.5THDOEHZIRFTINETH B,
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6.2.5.7.3. |After 10 minutes from start of test, the second stage is initiated [RE&BIMEHS51053#. 2ENKEAN-F—ERSBCARIZRUIED. N-F—[C=
by starting fuel flow to the engulfing burner extension and NUT. $B2EpEZMImT 3.
igniting the burner: (a) RNDHERENEE. BFAANKBN-F—-6LU026NEBAN-F—-ERED
(a) After ignition is confirmed, the fuel flowrates to both the BMAANDRREZ. 6.2.5.4.5.3HDRENKEAN—F —[CHERFEEEE
localized and engulfing fire extension are set to the value that (HRR/A) [C—H9BEICRET Do
matches the desired specific heat release (HRR/A) for the (b) £2FNKEAN-F—DORINERIS22UA (Thbh5. ERFEEN 5125
engulfing burner stage in paragraph 6.2.5.4.5.3. BR) €. 2ENKEAN-F—E=5— (TBengas) O6020-UYJFGH
(b) Within 2 minutes of the start of ignition of the engulfing 6.2.5.4.5.4IACTROETMIiNgyg s KD KECRDEDET S,
burner (i.e. within 12 minutes from start of test), the 60-second
rolling average of the engulfing burner monitor (TBgngas) shall  |3FEE :
be equal or greater than Tmingyg,s as determined in paragraph (i) 2&XNERAN—F—F=9— (TBengrs) O60#2O0—-YUIFEIDE=FU>Y
6.2.5.4.5.4. (. €DEDCHSSN SR P [CCHSSHERHBI DM RN IEZRULIEDE T UREDL
T N=F—FZH—-DRIFEMBICZIEN NS HEEN S5, LRBERBLELE
NOTES: BIEBER,
(i) Monitoring of the 60-second rolling average of the engulfing |(ii) TBengsD'FRAKHEIAICERESNZBEIGZELVR DO EEDICGKEREIE T IS
burner monitor (TBgyg2s) is not required after the above criteria |I5&(3. BEERAIC, B& T ORKRHICEITS6.2.5.2IHOEMH, LU N—-F—-0
are met as the burner monitor readings may be compromised by |&i{E& R EDREEICET36.2.5.4.5THDEHZEEBINEITH B,
expansion or falling of materials from the CHSS test article
during subsequent CHSS fire test.
(ii) If the test is terminated because TBgyg2s did not achieve
required temperature within the required time, requirements in
paragraph 6.2.5.2. for providing wind shielding and paragraph
6.2.5.4.5. for adjusting the burner operation and setup should
be considered prior to re-test.
6.2.5.7.4. [Minor movement of the CHSS test article and subsequent CHSSHBREABMODI N RIS, HLVTDEDIN—F—(CXTBCHSSEEREKF]
repositioning of the CHSS test article relative to the burnersis |DBECE}. TPRDIYEEIL TV EEICEFEEN S,
allowed when TPRD(s) activate. NSEGERBRILRDOVWTND DIBEF TR T 3o
The fire test continues until either:3 (a) CHSSHHERU. EHH'1 MPakiiGICIETF U,
(a) the CHSS vents and the pressure falls to less than 1 MPa; or |(b) :XEREEMEH S DRERIFREISETH. LDVOCHSST X185/, HDVDCHSST
(b) a total test of one hour from start of test is reached for CHSS | (& 2B5REIEU Tz
in LDV or two hours for CHSS in HDV.
BRI T . 19NN -F— DR OFRNEEMIT56DE L. CHSSZRIEL
When the test is completed, the burner fuel flow shall be shut (FERBEISEDVWTVWRWMES) | REREBICRSICIDIRA DL SIAREELAT
off within one minute, and the CHSS shall be depressurized (if |/X—393E0D¢T 3,
not already near ambient pressure) and then purged with inert
gas for safe post-test handling. AR BT -8 L 05ERIE. CHSSA K ERERER S E (RIS, K—-MED
S3VE(d)ICEEEHENTVS,
NOTE: Suggestions are provided in Part I, Section E(d) for
technical data and information to be provided with CHSS fire
test report.
6.2.6. Test Procedures for performance durability of primary closures (para. |—/XiEWREOMEEMAEDGEETFIE (5.1.5IHOEM)
5.1.5. requirement).
BRI T OIRICHET B KRRFEEIERIGEIAOVWTNHEBWVWTRIET S,
Testing is performed with either hydrogen or non-reactive gas |KZEHAXISO 14687:2019. SAE 12719_202003IcE#MTHh . Fld)
as specified in the following paragraphs: ToEREBLEIEDLET S,
Hydrogen gas shall be compliant with ISO 14687:2019, SAE (@) KE=EHAPBHEE 1 >99.97%
J2719_ 202003, or meet the following specifications: (b) JEKFTEHAEEL : <300 pmol/mol
(a) Hydrogen fuel index: > 99.97 per cent (c) 7K : <5 pmol/mol
(b) Total non-hydrogen gases: < 300 pmol/mol (d) HiFEE : <1 mg/kg
(c) Water: < 5 pmol/mol IRHEERAN AL, KK AUD A, FE(E, RETIERBEDAUDLAFEIZKFTELA
(d) Particle concentrations: < 1 mg/kg ZECIERIBESRARSWETS.
The leak test gas shall be hydrogen, helium, or a non-reactive  [$THREDLRVRD, RERIZEBEIRE20 £ 5°CTITI.
gas mixture containing a detectable amount of helium or
hydrogen gas.
All tests are performed at ambient temperature of 20 £ 5 °C
unless otherwise specified.
6.2.6.1. Compressed hydrogen storage TPRD qualification performance tests. |E#E/KZRETE TPRDOZEEHRESKER
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6.2.6.1.1. Pressure cycling test. [EDTA7)VEHER
Five TPRD units undergo 15,000 11,6866-internal pressure cycles with 5.:.(DTPRD SElCTU, &1 1(Z{iED'CI79}_b"(’])I/7&15 0001—1—999@%5’@@“50
hydfegeﬁﬂgas—accordlng to Table 11 haWﬁg@aﬁqtrah%yLeemﬁ{ﬂ% A g ' 1
-°C-or-higher—TFhe-remaining-cycles-are-conducted-at-a-TPRD DEMBE. [EHIBRES %b‘lﬁﬂjnﬁﬁﬁhﬁéﬁ%ﬁ (6 2 6 1 8IE) . AYFMIYEED
temperature-of 55(+5)°CFhe-maximum-pressure-cyeclingrate-is-ten Eili%ﬁ (6.2.6.1.9I8) . BLVREER (6.2.6.1.1018) BSHASFIFE
eyeles-per-mingte—Following this test, the pressure relief device shall A E-DEHGEELTVDENET S, ENYLIIOEEICDL
comply with the requirements of the leak test theteakFest-(para. |TlZ. u'mm 1’&5530‘_&0
6.2.6.1.8.), bench top activation test (paragraph 6.2.6.1.9.) and
Fflow Rrate Ftest (para. 6.2.6.1.10.)-and-the-Bench-Top-Activation
Fest{para—6-2-6-1-9-)-See Table 11 below for a summary of the
pressure cycles.

6.2.6.1.1. Table 11 +F:11

(DD%F) Pressure cycling conditions ENBAL O

Pressure cycles to per cent NWP No. of cycles Sample temperature for cycling | JEFIPAIIN 2RI D%NWP HA9)VE% ERBANEOHFERE
<2 MPa to > 150 per cent NWP First 10 >85°C | <2 MPa~=150%NWP =RAID 10 Y1) >85°C
<2 MPa to > 125 per cent NWP Next 2, 240 >85°C | <2 MPa~=>125%NWP RO 2,240 Y19 >85°C
<2 MPa to > 125 per cent NWP Next 10,000 20°C | <2 MPa~=>125%NWP RD 10,000 1) 20°C
<2 MPa to > 80 per cent NWP Next 2,750 <-40°C | <2 MPa~>=80%NWP RO 2,750 Y1I) <-40°C
Note: All cycles are conducted at a rate of < 10 cycles per minute. AR 2TOYMIILEED<10 YL VI DEETITS,

6.2.6.1.2. Accelerated life test. IEFHFantER

Eight TPRD units undergo testing; three at the manufacturer’s
specified activation temperature, T, Tact, and five at an accelerated
life temperature. The Accelerated Life test temperature is T,
given in °C by the expression: ;

T (EI.SEIE
L VI

Where B = 273.15, Ty is 85 °C, and T; is the manufacturer's
specified activation temperature. Hife =91xTact6-563-The
TPRD is placed in an oven or liquid bath with the temperature held
constant (£1 °C). The-hydrogen-gas pressure on the TPRD inlet is >
125 per cent NWP-{(&1MPa). The pressure supply may be located
outside the controlled temperature oven or bath. Each device is
pressuredpressurized individually or through a manifold system. If a
manifold system is used, each pressure connection may include
inetudes-a check valve to prevent pressure depletion of the system
when one specimen fails. The three TPRDs tested at T, tact shall
activate in less than ten10 hours. The five TPRDs tested at T, shall
not activate in less than 500 hours and shall meet the
requirements of paragraph 6.2.6.1.8. (leak test).

0.408 )‘L
B+ Tyz B

BOTPRDICHU TERERZEITD. TEDIE3RICOVTIREENEE I HFENRE
Taat TAET T BOSE(CONTEILERFFarERRE T1TD. MEFanatBRRRET,
(&, Bz CeLTRATRENS,

] (0.502
VI

CCT. B = 273.15, Tyeld85°C, T{IHIEENMET SIFENRE T HS. Hife
—9—1—)(—'Faet6—593—TPRD7&,th7& E(CUTz (£1°C) A-T>FFRAAERNIC
E<s TPRDA LY MDENIHFEKTZFHAEE=125%NWP{E1-MPa)yTHd. £
ISR SRESIHENA T > ERAEINGEEL ThEW, ZTPRDZ%,
ERNCEFIYIR—IL R EOTHESSIMET S. VRl FEERT5E. &
FED#EGENCOE LR 2B THRECT1 a0 BN SIREU IS AL AT ADES
K2R LEITBCENTES, Totact CilBRZ1T0/23EDTPRD(F 10108 A
(CYEENT 2BMDET D, T Calbdz1To/c 58D TPRDIIS00K E AR TIEEILZWVED
EL. 6.2.6.1.817 (RiHatER) OEH/HZHIEIEDLT S

0.408 J‘*
B+ Tye
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6.2.6.1.3. Temperature cycling test mE A7) HER
(a) An unpressurized TPRD is placed in a liquid bath maintained at < -|(a) IIEENTULWRWTPRD% <-40° CBAHRIFUISRMAFEDH C28F I _EEL.
40°C erdower for at least two hours. The TPRD is transferred to a 573 LUAICTPRDZ >85° CEAEICRFULRIAENE L. ZOREDEE T 28U
liquid bath maintained at > 85 °C e+-higher-within five minutes, and | _LE&<{. 53 BIRICTPRD%Z <-40° CEAF LR FHUILRIAIEANE T,
maintained at that temperature at least two hours. The TPRD is (b) FlE(a)mRETA LA 15EBIGET DFTHERENIRT,
transferred to a liquid bath maintained at < -40 °C erdewer-within () RE <-40°CETFDRMAEARC<EE2 R Bl LBV TPRDICHT U, &K
five minutes; FERE % <-40°CBLF(SHIFURNS. KEHAERLE<2 MPaf+H0-MPa) &
(b) Step (a) is repeated until 15 thermal cycles have been achieved; |[>80%NWP2/-68-MPa) DENYA ) zRESLHH%#100E1175,
(c) With the TPRD conditioned for at least a-minimum-of-two hours in [(d) ‘BEYAIIVEEDBAIINOERE. EHFREEENRHRRFERR
the < -40 °C erdewer-liquid bath, the-internal-pressure-of the TPRD is | (6.2.6.1.818) OBHCEEIDHDET S, IofZU. imtbatER(T. fmakbr<-
pressure cycled with-hyeregen-gas between < 2 MPa (+1/-0MPa)}  |40°C(+5/-6 €Y TIT5, IRLRBRIRERER DML . TPRDIASF o HEBhH
and > 80 per cent NWP {+2/-8MPa)}-for 100 cycles while the liquid  |[B&A>FMIVEENKER (6.2.6.1.918) IH(C(IRSHAERRERIR (6.2.6.1.10
bath is maintained at < - 40 °C erdower; I8) OBHOEESIDRIEDET D,
(d) Following the thermal and pressure cycling, the pressure relief
device shall comply with the requirements of the leak test theteak
Fest-(para. 6.2.6.1.8.), except that the leak test teakTFest-shall be
conducted at < -40 °C{+5/-0°C). After the leak testkeak-Test, the
TPRD shall comply with the requirements of the-Bereh—Fop-Activation
Fest bench top activation test (para. 6.2.6.1.9.) and then the-Hoew
RateTest-flow rate test (para. 6.2.6.1.10.).
6.2.6.1.4. Salt corrosion resistance test MiSE R ER
Accelerated cyclic corrosion shall be performed in accordance EY A JNVBERAKERZ T OFIRICH-TEITHIEDET S,
with the following procedure: (a) 3BDOTPRD%. AMNEM (5K, FIERE. RE. BBEIRE) Z2#EH#ED
(a) Three TPRDs shall be exposed to an accelerated laboratory |BHBREIEERIAFRICESSTEDET S, sHERGIER. #1%DEEIEKIEFE(C.
corrosion test, under a combination of cyclic conditions (salt =im. = LU RIREZREHEASDETEBRENS. R12(ITRT LIIC. —D0D
solution, various temperatures, humidity, and ambient HERY A U324 85T H S0
environment). The test method is comprised of 1 per cent
(approximate) complex salt mist applications coupled with high
temperature, high humidity and high temperature dry off. One
test cycle is equal to 24 hours, as illustrated in Table 12;
6.2.6.1.4. Table 12 *:12
(DD%) Accelerated Cyclic Corrosion Conditions (1 cycle = 24 h) MEVLIINBREYS (1Y) = 2485R])
Relative Humidity ( per AR SBE(°C) FEXHRE (%) H4)LHAR
Cycle Condition Temperature (°C) cent) Cycle Duration) PR B R 25 + 3 45 £ 10 S SR £ 105
Ambient stage 2543 45+ 10 8 h + 10 min F1T 1BSR9 + 54
Transition 1 h+5 min I RERRS 49 + 2 100 7 B5R9 + 105>
Humid stage 49+2 100 7h+10min | 247 38ER9 + 10 4
Transition 3h & 10 min B AR ESP 60 + 2 <30 5B + 109
Dry stage 60 £2 <30 5h+ 10 min
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6.2.6.1.4. (b) The apparatus used for this test shall consist of a (b) CORERICFERT ZREL. E=E/IRIEE. ASTM D1193-06(2018)51
(DD%) fog/environmental chamber, suitable water supply conforming |JIVICGE& Y3 EWRIEKES. MEREZMET 3580, BEZ22°Ch562°C
to ASTM D1193-06(2018) Type 1V, provisions for heating the ORITHEHTIEDICBERFETIBN NS IREIC(E. BYICERESINEREZE
chamber, and the necessary means of controlling temperature |SO#iEER{EE. BERESEZI—DULDJANEECEDETE. BORE(CE
between 22 °C and 62 °C. The apparatus shall include provisions |9 3—DF34E# 0D J X)L, HERRBIADBEEDOREEZR/I\EICTSAMIC
for a supply of suitably conditioned compressed air and one or |}, AEITIEDLT S,
more nozzles for fog generation. The nozzle or nozzles used for |(c) FBEIXISO 6270-2:2017ICEERSNIHERESREITEBHEINSEDLTS,
the generation of the fog shall be directed or baffled to minimize [[VTYMNRMAIERIREY A V)50, i EOBICRASKBEOBERIREZITL.
any direct impingement on the test samples; BEHREDZIER T IEDET S,
(c) The apparatus shall consist of the chamber design as defined |(d) ZSREERICLIERE. BEKREEEAENSIKENEEBLLRZSER
in ISO 6270-2:2017. During "wet-bottom" generated humidity [FNEERALTELN. ZR[FBEREY 1 2)H(C, HERBEEI. BY)REDEIREE
cycles, the proper wetness shall be confirmed by visual FHEHICGRBLICBICRASKENFROSNILEEBLURITNERS BN,
inspection of visible water droplets on the samples; (e) BZREEMSICBVWTERATIERE IR TORIEEMAZHIS - BEIIENERT
(d) Steam generated humidity may be used provided the source (36D¢T3.RE : 60 + 2°C. iZE : <30%RHIREIF:. REMRBESLE
of water used in generating the steam is free of corrosion FRIEHICTAREKOBEIRMZREA . MR ETR(CEIFERICLHTESS
inhibitors. During steam generated humidity cycles, the testing [(D&9%.
agency must confirm that visible water droplets are found on
the samples to verify proper wetness;
(e) The apparatus for the dry off stage shall have the ability to
obtain and maintain the following environmental conditions:
temperature: 60 £ 2 °C and humidity: < 30 per cent RH. The
apparatus shall also have sufficient air circulation to prevent
temperature stratification, and also allow thorough drying of the
test samples;
6.2.6.1.4. (f) The force/impingement from this salt application shall not (f) COIEKIEEICL BB/ EEICED. HERHBDI-FT1 VI /ZBRSATLAD
(DD%) remove corrosion or damage the coatings/paints system of test [BERIFEEIBEIIRESNBVEDETS,
samples; (g) SBIEBROBE/\—EY MITFICRETIEDET S,
(g) The complex salt solution in per cent by mass shall be as (i) I|EF MDA (NaCl) : 0.9%
specified below: (i) I&EhI>IA (CaCly) :0.1%
(i) Sodium Chloride (NaCl): 0.9 per cent; (i) kEAkFEFMIA (NaHCO;) : 0.075% iE{EFPIDARKEIL—K
(ii) Calcium Chloride (CaCl2): 0.1 per cent; FERERILV-RTRINEBSBV. LD SIARKEIL - RTRIFNER
(iii) Sodium Bicarbonate (NaHCO3): 0.075 per cent. B\, ikEEKFRFT NUAIKEIL - RFEBRRILV—-RTRIFNERSRL
Sodium Chloride must be reagent grade or food grade. Calcium (FIzIE. EEFEEIRSORRIFSENE) o KIFASTM D1193-
Chloride must be reagent grade. Sodium Bicarbonate must be  |06(2018) /T IVOELEBLEERIFNIEBRSRB,
reagent grade or food grade (e.g. Baking Soda or a comparable |[;*& : CaCl, NaHCO;DWIND#A 62 [CKICERL. —HZEMS DO
product is acceptable). Water must meet ASTM D1193-06(2018) |i#®&ICZ R IFNE RSBV 2TOBEGHPNEEZIREVRETINZ 3¢ FialED
Type IV requirements. TR ELDHEND BB,
NOTE: Either CaCl2 or NaHCO3 material must be dissolved (h) TPRDIIHEEEDHEIR T BFIRICHEOTEDfFF, R12(CEEEENETAI
separately in water and added to the solution of the other BRI EICESTEDETS,
materials. If all solid materials are added dry, an insoluble
precipitate may result;
(h) TPRDs shall be installed in accordance with the
manufacturer’'s recommended procedure and exposed to the
cyclic corrosion test method described in Table 12;
6.2.6.1.4. (i) Repeat the cycle daily until 100 cycles of exposure have been |(i) 10001V DIE{EN T T I3FTEEY VI EEDIRT , FIEKEZEICHT
(DD%) completed. For each salt mist application, the solution shall be |UT. i B&Z2FBIROZIAMNUTEETZIEOLL., IBFEREEZFEAL T2 TOMEEN

sprayed as an atomized mist, using the spray apparatus to mist
the components until all areas are thoroughly wet / dripping.
Suitable application techniques include using a plastic bottle, or
a siphon spray powered by oil-free regulated air to spray the
test samples. The quantity of spray applied shall be sufficient to
visibly rinse away salt accumulation left from previous sprays. A
total of four salt mist applications shall be applied during the
ambient stage. Salt mist is not applied during any other stage of
the test. The first salt mist application occurs at the beginning of
the ambient stage. Each subsequent salt mist application shall
be applied approximately ninety minutes after the previous
application in order to allow adequate time for test sample to
dry. If the test must be interrupted for weekends and holidays,
the test article shall be kept at the ambient temperature of 25 +
3 °C °and the relative humidity of 45 + 10 per cent and the
cycle shall restart from ambient stage;

RRISEN., BWHBESIFTHDEEET S, CNTHEDLWFEELT, T3AFY
OIRNV, EF ANTY—-DRBERICIH>TEHNERIEITIV(IAS ATV %
ERALT, fERABICREIFENHS, BEDEBRIDIEZETIHRSNTHRL
EDBREREUBNSRVTEEITDRELT S, AERIRERETE. 5514
EIDIEKIEFEZREI DEDLET B, SMERDMOEFET (3. IEKIEFEIRAEL B
W, ERAIDIEKIETE I EBRIZEREORIREICITONS . TDRDIEKIETER. 5l
BREBINFCIR T B0(CH AR EEZHEEI SLHIC. TNENRIDIEEDK 90571
(CRIEIDEDET S, BRPABEDOLHICEERZPERL B ITNEBRESR MBS,
atERE A2 A BEREE25 £+ 3°C, HXEE%45 = 10%ICHHEL. Y1)V zR
BRIEEENSBRISIEDLT S,
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6.2.6.1.4. (j) Humidity ramp times between the ambient and wet () BAESEALRRKMS. LU, BHFALEZREFGORORES Y IR,
(DD%) condition, and between the wet and dry conditions, can have a |FREROIRICAZTRZEEZSIZ0EEMENHD (ChiIZEEZEENCNSDIBITHA

significant effect on test acceleration (this is because corrosion |EIPRICREE{RIEHTHB) . ABEFEADISREFMAFFITORIRREIEZ60 £ 553¢
rates are highest during these transition periods). The time from|U. iRiEIRABLFZIRIRABL DB 1THFMAEIE180 £ 1093¢T 3,
ambient to the wet condition shall be 60 £ 5 minutes and the (k) BEAROEBERIC, P ZHBFRKEKTIITE, RIFRSETHSFHETS.
transition time between wet and dry conditions shall be 180 £ |(I) €®D#%. TPRDIEI™iHEKER (6.2.6.1.818)  AVFMIT¥EEhKER
10 minutes; (6.2.6.1.9I8) . &LV REER (6.2.6.1.10IH) DEHICEESITIENDET
(k) Immediately after the corrosion test, the samples are rinsed |%.
with fresh tap water and allowed to dry before evaluating;
(1) The TPRDs shall then comply with the requirements of the
leak test (paragraph 6.2.6.1.8.), bench top activation test
(paragraph 6.2.6.1.9.) and flow rate test (paragraph
6.2.6.1.10.).

6.2.6.1.5. Vehicle environment test EMIRIREER
Resistance to degradation by external exposure to automotive fluids is | B E1EEESERANDIEBECEEICLBMLBIETECDWTIE, LU OFRERICLDETTT
determined by the following test: Do
(a) The inlet and outlet connections of the TPRD are connected or (a) TPRDDA Ly hEKUTD My MESHE. BEEOEDTIHERICREL, it
capped in accordance with the manufacturers installation instructions. |2M6UL(EF vy T ZEW0{F11%. TPRDDIMEPEREZ U T OZRIKCABIRE20(+
The external surfaces of the TPRD are exposed for 24 hours at 5YCET405fE(IKFET 2.
ambient temperature 26{+5)-°€ to each of the following fluids: (i) 1982 %DMEE/KAR
(i) Sulphuric acid - 19 per cent solution by volume in water; (i) A=/ HYV>Y — 10%/90%i=EDE 101, 258 =%0KEE{EF+Y
(ii) Ethanol/gasoline — 10 per cent/90 per cent concentration of |JAAKER
E10 fuel; and Sediumhydroxide—25-percentsotution-by-weightin | (iii) = oy
water; GvrJ0> MSAREER (S0BE2%0OXFILZIVI-IKER) BREKEIHE
(iii) Ammoeniurm-nitrate—28-pereentby-weightin-water;and (CISUTHEFEL. sRERHARE . T2 RIEZIER T D, BRIRICDOVWTENENEGER
Gv)>-Windshield washer fluid (50 per cent by volume methyl alcohol #1725, 1B O TPRDIERHREERICTL. ETORAEZIER(FELTHLL,
and water). The fluids are replenished as needed to ensure complete
exposure for the duration of the test. A distinct test is performed with
each of the fluids. One TPRD eomponrent-may be used for exposure to
all of the fluids in sequence.

6.2.6.1.5. (b) After exposure to each fluid, the TPRD-esmpoenrent-is wiped off (b) BBRNADIELFETE . TPRDEZHAERE N SARZIEE., )KTI I,

(DDF) and rinsed with water; (c) TPRDAERERMm(T. ZOHEREZIERDOIREME DD DVIIRRIIRSAE. FFTEINEK

(c) The TPRD-esmpoenent-shall not show signs of physical degradation [{t. FEZsRRBREDIRIINRVEDET R, FLEPREBREDHEMZ(LIEIAERRELR
that could impair the function of the component, specifically: cracking, L\, 2 TOIFENME T UL, TPRDEZ=REN MR mHEE (6.2.6.1.8
softening, or swelling. Cosmetic changes such as pitting or staining IH) \AYFMITFERER (6.2.6.1.918) | S&LVTRERBRTRS=HE
are not failures. At the conclusion of all exposures, the TPRD unitfs)y | (6.2.6.1.1018) MeAS ST 2:6- 91 OEMHGESUT
shall comply with the requirements of the leak test-teakTest-(para. |LWSENET S,
6.2.6.1.8.), bench top activation test (paragraph 6.2.6.1.9.) and
flow rate test HowRateFest-(para. 6.2.6.1.10.) and-Benrch-—Top

6.2.6.1.6. Stress corrosion cracking test. ICHEEREINGER

This test shall only be applicable to TPRDs containing copper
alloys exposed to the outside environment. This test can be
performed if the testing agency does not know whether copper
alloys are present.

For TPRDs containing components made of a copper-based alloy (e.g.
brass), one TPRD unit is tested. All copper alloy components exposed
to the atmosphere shall be degreased and then continuously exposed
for at least ten days to a moist ammonia-air mixture maintained in a
glass chamber having a glass cover.

Aqueous ammonia having a specific gravity of 0.94 is maintained at
the bottom of the glass chamber below the sample at a concentration
of at least 20 ml per litre of chamber volume. The sample is
positioned 35 + 5 {(#£5)-mm above the agueous ammonia solution
and supported in an inert tray. The moist ammonia-air mixture is
maintained at atmospheric pressure at 35 £ 5 {+5)-°C. Copper-
based alloy components shall not exhibit cracking or delaminating due
to this test.

CORERE . SEPRIBICESESNLINERZSVTPRDICOHFEAITIEDLT S, C
DER(E. SHERHBEIN IS ENFET DD ESHZIEEL TLRWMESICERIET S
CENTES

MESE (BEb5wiRE) ROWAEmZSOTPRDICOWVTIE, 15DTPRDERE(C
MERZEIMT D, KRUCSEINLEE TS SR OERENmZRAEL. H5XH
N=DAFVHSARERBZBRDP TERESALERE TV EZ T DIRESURICARCE
H 108 REHU TIET S,

BRBEOFROVBEE 1Y MLHIZD20 MIDIRE T, tEE&E0.9407> €27 K%
SO T DN SAHERE SSADERERICARTT I 5. stAHI T EZTKBERD L3S £
5¢£5rmmOAIET. BEETNLEAREEDO N ADLCES BRESOERET>E
Z7DREMAERIUET35 £ 5(+5)°CICHERF 5, COMER(CLOT, HEESE
RHOBREPmICEINFERIBENFELELBVCL,
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6.2.6.1.7. Drop and vibration test BT BLMRENER
(a) Six-TPRD units representative of their final assembled form (a) RIS BENRRII6SPOTPRDEEZ., BHICKIEENEBIPRTECER
are dropped from a height of =2 m without restricting its motion {>2 mMOEIHHB. Eiﬂrgee—i—s“e)@ EERII)-NELEICE a3, &
as a result of gravity, at ambient temperature {26-+-5°€)}-onto a FHTPRDIZVIDEZEDE. 129 — METHMRIROTHLL,
smooth concrete surface. Each-sample-The TPRD is allowed to BRANRDOMIZIVEEBZERALT. AODEMETEH/N-FTBENTES. (1
bounce on the concrete surface after the initial impact. BB ED1IAMICETEES. LT £A. AIEO3XDERHENENICHLT2
Up to six separate units may be used such that all six of the FEzEhN-93,) BEMERRE. Ch50RD2OVWITNDDSETRETES.
major axes are covered (i.e. one direction drop per sample, REFEDHIMRT, 18DRBEZ6FBRTISETEIETELL.
covering the opposing directions of three orthogonal axes: TNETNDETHE. KBICBICRAZESEIBRVNMRETS. EARICETEEE6
vertical, lateral and longitudinal). Compliance testing can be BB, SEMERICEERVWCEZRINEPIEE (ERAREECRSEEE
performed in any of these six orientations. At the manufacturer’ [{SURRURE) NRESNBWES. FlE(b)AED,
s discretion, one unit may be dropped in all six orientations. R BTICLBEE (RUDRERE) TTPRDOEDFIFShBR{BR T34
After each drop, the sample shall be examined for visible (. 27V (b)ICEFT . KEHBROKBEBRBERVWEDET S,
damage. Any of the six dropped orientations that do not have
exterior damage that indicates that the part is unsuitable for
use (i.e. threads damaged sufficiently that part is rendered
unusable), shall proceed to step (b).
Note: any samples with damage from the drop that results in
the TPRD not being able to be installed (i.e. thread damage)
shall not proceed to step (b) and shall not be considered a
failure of this test;
6.2.6.1.7.
(DD%)

(b) Each of the six-TPRD units dropped in step (a) that did not have
visible damage and one additional unit not subjected to a drop are
mounted in a test fixture in accordance with manufacturer’s
installation instructions and vibrated 30 minutes along each of the
three orthogonal axes (vertical, lateral and longitudinal) at the most
severe resonant frequency for each axis.

The most severe resonant frequencies are determined using an
acceleration of 1.5 g and sweeping through a sinusoidal frequency
range of 10 to 500 Hz within-in 10 minutes. The resonance frequency
is identified by a pronounced increase in vibration amplitude. If the
resonance frequency is not found in this range, the test shall be
conducted at 40 Hz.

Following this test, each sample-shalt-not-show-visible-exterior
tamage-that-indicates-that-the-partisunsuitable-foruse—1t shall
subsequently comply with the requirements of the leak test theteak
Fest-(para. 6.2.6.1.8.), bench top activation test (paragraph
6.2.6.1.9.) and flow rate test FowRateFest-(para. 6.2.6.1.10.)

(b) FlE(a) TE T ERI6aAETPRDEEDIS, HICRABEEEZITTORN

BOE, SE TSR TORVEND 1 EZEIEE OEDHHERICHE D GRERER B (CHD

913, BEXREAE (BT E4A. 5iig) (L ENENSERAOHIREIREL T30 iR

Br5%%.

RADHIREIRET. NEREL.5 gZfEL, 10 HZNS5500 HzOFEFE D1E %R ERK

e 10D HAAEREITIRS L TR D . HAREIREIIREIEOERZ BIENNCLD5S!

ENB, COFEEANTHAIRZN R ONSRVEE(F, HERIF40 HZTEMIDEDET

Do

sERTE. SR, INHEERRIEEER (6.2.6.1.818) | AVF MIEEDER
(6.2. 6 1 QIH) BIURERBREAR (6.2.6.1.1018) HBS5HHASF

: DEMFSEE I D6DET B, ERtcESHRNSE 2T
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6.2.6.1.8. Leak test iR EER
A-This test applies to one TPRD that has not undergone previous A-CORBRIE, BIOFRETRERRZITOTLRVIADTPRD, $&T. 6.2.6.118
design qualification tests and additional units as specified in DDERERICHRETNTVWSENMDIREICERAT S, imitiibk(E. BERE. 5
other tests in paragraph 6.2.6.1. The leak test is performed at |iR. B&SVIKIBRTRIEEND KB, SHERBICARZENEBETIEHIC, B3RS
ambient, high and low temperatures. The unit shall be thermally |NW3&RERBETHMNIST43A=0J%{TV\ =22 MPaDENTABLEE 15
conditioned at each of the required test temperatures and held ﬁfz’f?éﬁ@&?éo TPRD(;H /l/‘J I~T ,Etﬂniﬁﬁﬁﬁbx'cblll_ E."h?oo o
pressurized to >2 MPa for at least one hour to ensure thermal I 5 d : g = HRF ek
stability before testing. The TRPD is pressurized with leak test
gas at the |nlet -testlﬁgﬂs—tested—at—aﬁmeﬂt—mgh—aﬁd—lew To@Eh,
i (a) AFERE : EEZABRE20(+5°CC1>7133-299%.2 £ 0.5
. MPa5%NWPR(+0/2-MPa), >150125%NWPH2/-0-MPa) T EHES
pressure-before-testing—The three-temperature-required test %o
conditions are: (b) &R : &£EZ>85°CBECI>T133=>99%.2 £ 0.5
(a) Ambient temperature: condition the unit at 286 ambient MPa5S%NWP0/2-MPa), >156125%NWP{+2/0-MPa)CilkxEHEd
temperature (+£5)°C; test at 2 £ 0.5 MPa 5percert-NWP (+0/ Do
2MPa) and > 156 125 per cent NWP{+2/6MPa)-; (0) IR : BB X <-40°CBHI>T433=>993%.2 £ 0.5
(b) High temperature: condition the unit at > 85 °C-er-higher; test at |MPa5%NWP{+0/2-MPa). >100%NWPH2/-0-MPaY TRz M9 3.
2 + 0.5 MPa 5perecentNWP (+6/2MPa) and > 156 125 per cent
NWP-+2/-0MPa)-;
(c) Low temperature: condition the unit at < -40°C-erdower; test at 2
+ 0.5 MPa 5percentNWP (+6/2MPa) and > 100 per cent NWP
+2/-0MPa).
6.2.6.1.8.
(0D%)
: v ..Ewﬁuit%ﬁl_ 7J'C\ mE TN
sarmple-passesthe test 1 bubblesare detected—theteakrateis 7.'.,@1* (Bb((&ﬂ%@%ﬁﬁ) (A BEB1RIREZZRELVRBDS. IJHHBR L
rmeasured-by-an-appropriate-method—-Following conditioning at MAET . MEDIFEAIC, ?éiﬂb‘“ﬁ.ﬁmib\i%%(zt\ AR EHERRICSIBLESD
each of the specified test temperatures, the unit is observed for |ERRT, HANRSNZIES. REEEZAET D, HKRIKHEEE10 Nml/
leakage while immersed in a temperature-controlled fluid (or KR Cndles
equivalent method) for at least one minute at each of the test
pressures listed above. If no bubbles are observed for the
specified time period, the sample passes the test. If bubbles are
detected, the leak rate is measured. The total hydrogen leak rate
shall be less than 10 NmL/ht.
6.2.6.1.9. Bench top activation test NOF b TVEEDHER

Three Fwo-new TPRD units are tested without being subjected to
other design qualification tests in order to establish a baseline time for
activation, which is defined as the averaged activation time of
these three units. Five additional pre-tested units (pre-tested
according to paras. 6.2.6.1.1., 6.2.6.1.3., 6.2.6.1.4., 6.2.6.1.5. and
6r-6.2.6.1.7.) undergo bench top activation testing as specified in
other tests in para. 6.2.6.1.

(a) The test setup consists of either an oven or chimney which is
capable of controlling air temperature and flow to achieve 600 + 10
{£16)°C in the air surrounding the TPRD. The TPRD unit is not
exposed directly to flame. The TPRD unit is mounted in a fixture
according to the manufacturer’s installation instructions; the test
configuration is to be documented;

(b) A thermocouple is placed in the oven or chimney to monitor the
temperature. The temperature shall remain remains-within the
acceptable range for at least two minutes prior to running the test;

VEENDEERF R ZERTE T B2, 32a0FHTUWLWTPRDICH U, MBOEETEREMERZE
KR IICEHER T 5. MFENDEEERE X INS =D DEEDFIMFEISREIE U TESR
N3, BIE O CGRERZ I TOILBNIDSBDREE (6.2.6.1.118, 6.2.6.1.31H,
6.2.6.1.418, 6.2.6.1.518, BXVFF6.2.6.1. 7IAAEVVFimibrzEM) (C
U, 6.2.6. 1IEDZOMDFHERDIRTE SRV F by TVEBNERERZ1T Do

(a) MEREE. RSLUSZFIFHLU CTPRDOEIEOXEZ600 + 10(=
HOYOCICRNESH DN BT RERA — T V&L FF LA~ (CLDHERREN S, TPRDEE%
EERICEELRV, TPRDEE(E, RSEOHRDMIHERCRE > TEEE(CHROAT
(3%, SBERDERIEICDOVTECERI BT

(b) BEXEA—-T > FBFFLAZ—(GREL. BEZEIR I D, HERFEIE
620 SRR (FTSHEERNCEEIEDET . HFS

A1 R E
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6.2.6.1.9. (c) Prior to insertion, the TPRD unit is pressurized to 2 + 0.5 (c) & ABICTPRDEE%2 + 0.5 MPaZxTHlIEd 3. = =22
(DDF) MPa; Fhepressurized-FPRD-unit-is-inserted-into-the-oven-orchimney; |A—FEelFFA=—cR BB SR R R iR T S BT A—

{not-pre—tested)FPRBunitis pressurized-to-100-perecent- NWP- (d) BNEENETPRDEBEA T YFERFLA-—ICIEAL. [ENFEITSET
(d) The pressurized TPRD unit is inserted into the oven or DE5fEZ R T S,
chimney, and the time for the device to activate is recorded; (ed) 6.2.6.1IHOZOMDHERZ T TICENMUILTPRDEREDIEBIIFR (. E#EMF
(ed) TPRD units previously subjected to other tests in para. 6.2.6.1. |[EIRFELDE2D L BENROBDET B, 25%NWPEEHELIFLWTFPRBEES
shall activate within a period no more than two minutes longer than |(fe) £/SRERZEHEL TLVRV32EDTPRDEED/FEIRFHEDEZDRAMEL. 229
the baseline activation time-ef-thenewFPRB-unitthat-was BRET S,
pressurized-toup-to25-percent-NWP;
(fe) The maximum difference in the activation time of the three tweo
TPRD units that had not undergone previous testing shall be no more
than two 2-minutes.

6.2.6.1.10. |Flow rate test TEER
(a) Eight TPRD units are tested for flow capacity. The eight units (a) BBDTPRDEE(CXU. =il ERZ1TI. BEDFE(COVTI(E. HTUWTPRDI
consist of three new TPRD units and one TPRD FRPB-unit from each |&H'3A&. 6.2.6.1.1.18, 6.2.6.1.31A, 6.2.6.1.418, 6.2.6.1.518, LU
of the following-previeus tests: paras. 6.2.6.1.1., 6.2.6.1.3., 6.2.6.1.7IEOBEIOEER C/ERLZTPRDTRPEEENZ 18 TIHEHRINS.
6.2.6.1.4., 6.2.6.1.5. and 6.2.6.1.7.; (b) BTPRDEE%Z6.2.6.1.9IB(CHES>TIEBIZE D, /EENSEILEE. B, BPmDER
(b) Each TPRD unit is activated according to para. 6.2.6.1.9. After E.BIT433Z27%1T0H (. FETPRDEE(CHU T, KEKSFiEATEH
activation and without cleaning, removal of parts, or reconditioning, |HAEERLCRERERZITI,
each TPRD unit is subjected to a flow test using-hydregenaireran |(c) REMERIHABILYNESI2 £ 0.5 (+£6:5) MPaTiT2. 77U by NE(FE
inert-gas; BEEHNET D 1LY NREENBLVREZSCIRT D,
(c) Flow rate testing is conducted with an gas-inlet pressure of 2 + (d) MEIOVWTEE2%DIEE THIET 3. SEOENBREREDAEEDISE:
0.5 {+06-5) MPa. The outlet is at ambient pressure. The inlet INMBENRATREDIO% U L THBLE.
temperature-and pressure and flow rate are recorded,;
(d) Flow rate is measured with accuracy within £2 per cent. The
lowest measured value of the eight pressure relief devices shall not be
less than 90 per cent of the highest flow value.

6.2.6.1.11. |Atmospheric exposure test ARIFCEHER

The atmospheric exposure test applies to qualification of TPRDs
if the component has non-metallic materials exposed to the
atmosphere during normal operating conditions.

(a) All non-metallic materials that provide a fuel containing seal,
and that are exposed to the atmosphere, for which a
satisfactory declaration of properties is not submitted by the
applicant, shall not crack or show visible evidence of
deterioration after exposure to oxygen for at least 96 hours at
70 °C and 2 MPa in accordance with ISO 188:2011 or ASTM
D572-04(2019);

(b) All elastomers that are exposed to the atmosphere shall
demonstrate resistance to ozone by one or more of the
following:

(i) Specification of elastomer compounds with established
resistance to ozone;

(ii) Component testing in accordance with ISO 1431-1:2012,
ASTM D1149-18, or equivalent test methods;

(iii) The test piece shall be stressed to 20 per cent elongation,
exposed to air at 40 °C with an ozone concentration of 50 parts
per hundred million for 120 hours. The non-metallic materials in
the test piece shall not crack or show visible evidence of
deterioration after exposure to ozone.

BRBEIIEEEMEES /. BEOEFRMAFTARICESTNTVRIES. XK
[X<ERERZTPRDDREICERAY 3.

(a) RRZ2ZRIRAEDR2TOIEESBRDSI5AKICELHLTVSIEDT., B

AENTARIFERRSEEERERELTVRVEDIE. 70°C, 2 MPaTAR{¢E96

IFRARSFE(CER NS B4, ISO 188:2011, Fizl3. ASTM D572-04(2019)

[CRESNEBNORES LV HILORIRSNBVEDET S,

(b) XKICE5ENZL2TOISAMN—(E M TFTDS35—DLTAY ilitlE%SEsE
I3536DLT 3,

(i) AV Vi ERAITEISAMN —(EEMDLEERES

(ii) ISO 1431-1:2012, ASTM D1149-18, FkIZEASDRERS ECL 1S
R BB DEHER D EfE

(i) RERERAHC20% DT EIZ . 40°CTAY ViEES50 pphmDAKIC120
BSRIEHY 3. MEREBhOIERBHRIE, AV VICIFEBULE. BhORES L
UHBILORIENRSNBVWEDET S,
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6.2.6.2. Compressed hydrogen storage qualification performance tests for W ER R UNERTR(CE 9 A E MK =T O R E e ER
check valve and shut-off valve.

6.2.6.2.1. Hydrostatic strength test FKERRE A ER
The outlet opening in components is plugged and valve seats or R EBERD 7 Moy N EEBCARZL . ARRE(EAER T Ov I EFMDIRRECT .,
internal blocks are made to assume the open position. One unit is WRENOREEZRTE I D, DR ERERERZ R I (C1EDEB(ICDONT
tested without being subjected to other design qualification tests in  |5E&%1T5, MADIRE(L. 6.2.6. 2IHICHRESINLUEDHEEZIT.
order to establish a baseline burst pressure.; Other units are tested as|(a) >250%NWP{+2/-6-MPaYDEF/KEZEBAAEGRDA > Ly NI RLEB 3R
specified in subsequent tests of para. 6.2.6.2. IR 3. R EPRMIE R LBV E 2R T D,
(a) A hydrostatic pressure of > 250 per cent NWP-{+2/6-MPa) is (b) HEWT. <1.4 MPa/FETF-DRET, 18R EPmNEE T 2F TRKEZIBES
applied to the inlet of the component for at least three minutes. The |83, BFEFREERFOFKEZIELIRT D, I CIERERZITOEFEEICDOVTIE. FRKE
component is examined to ensure that rupture has not occurred; H400%NWPZFBZ RV ED, EEDEEED >80%EETHZIENDET B,
(b) The hydrostatic pressure is then increased at a rate ofdess-than-or
eguat-to-< 1.4 MPa/see until component failure. The hydrostatic
pressure at failure is recorded. The failure pressure of previously
tested units shall be notess-than-> 80 per cent of the failure pressure
of the baseline, unless the hydrostatic pressure exceeds 400 per cent
NWP,

6.2.6.2.2. Leak test IR AR

This test applies to one unit that has not undergone previous
design qualification tests and additional units as specified in
other tests in paragraph 6.2.6.2. The leak test is performed at
ambient, high and low temperatures. The unit shall be thermally
conditioned at each of the required test temperatures and held
pressurized to > 2 MPa for at least one hour to ensure thermal
stability before testing. The outlet opening is plugged with the
appropriate mating connection and pressurized leak test gas is
applied to the inlet. The required test conditions are:

(a) Ambient temperature: condition the unit at 20 £ 5 (+5)-°C; test

at 2 £ 0.5 MPa 5percentNWP (+6/2MPa) and > 150 125 per cent
NWPA+2/-6-MPa)-;

(b) High temperature: condition the unit at > 85 °C-er-higher-; test at
2 + 0.5 MPa 5percentNWP (+0/2-MPa) and > 150 125 per cent
NWP+2/-0-MPa);

(c) Low temperature: condition the unit at < -40°C or lower; test at 2
+ 0.5 MPa 5pereentNWP (+6/2MPa) and > 100 per cent NWP
+2/-0-MPa).

COHERIT. FIDFEEHREMEBREZITOTVRVIADEE. HELUV. 6.2.6.2IH0(tH
DFBRICRESNTVSIEMDIRECERY 3. imitiitkE. AEEE. SR, H&
CRIRTRIEEN S, H=iE(L. SHERBIICAZELZHERI SLDC. ERThFEH
BRRETERNIY T3V J&ITV. 22 MPaDENTA R E1RERITTS
BEDETB. 7Y Moy NRAAEPICEN B iR S1ERZ1TVMRZL T, MEVELIRHEER
RARZAYVYMIEAT Do BERFRFMARL T OBEOTHS.

(a) AFERE : AIFERBE®20 £ 5(+5)°CICO>FT133=>4593%.2 £ 0.5
MPa5S%NWPH0/2-MPa). >156125%NWPH2/0-MPa)Y CilEax S
Do

(b) &R : EB%>85°CBLECI>T133=>F 93,2 £ 0.5
MPa5%NWP+08/2-MPa). >156125%NWP+2/0-MPaYTilEa% 1T,
(0) IR : HEZ<-40°CICO>FT133=>7 93, 2 £ 0.5 MPa5%NWP+0/2
MPa). >100%NWPH2/A6-MPa) CitiRZ1T.

Following conditioning at each of the specified test
temperatures, the unit is observed for leakage while immersed
in a temperature-controlled fluid (or equivalent method) for at
least one minute at each of the test pressures listed above. If no
bubbles are observed for the specified time period, the sample
passes the test. If bubbles are detected, the leak rate is
measured. The leak rate shall not exceed 10 Nml/h of hydrogen
gas.

MEShEERBRBETIVT(133=VJ21Toki%, LROERRENT, iBE
BiEEhrEiRE (BUKEFOFE) ([CAREBIDHEREZZRBLRNS. K
HBRVOHIRRT S, MEDRFAIC, FEPRSNBWMESE, HBHIHERICS
BULEDERRT, AN RESNZIES. REEEZAET S, RHERER> KRN
AD10 NmI/hZBARVWEDET S,
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6.2.6.2.3. Extreme temperature pressure cycling test WIRREE Y1) EER
The total number of operational cycles is 15,000 for the check |#E{EY - V)VEIEIL. HFIEFAH15,000[El. EHiFH'50,000EITHD. FITE
valve and 50,000 for the shut-off valve. The valve unit is EEORDfFFHERICHEV, HERIREICEDfTTS.
installed in a test fixture corresponding to the manufacturer’s (@) KBHAFERIERBIEDAZEN. U TFTOLIICHETSNER2TORES LUV
specifications for installation. ENTEEDOENMFZ G CHRDIET
(a) The operation of the unit is continuously repeated using (i) ABEREY( V) EABREICZRESTLERECKU. >100%NWPT2EMF
hydrogen or non-reactive gas at all specified temperatures and |Y127)D90%%=RET 3.
pressures as follows: (ii) BEYMIIEEVT, >85°CICRESHEREICHU. >125%NWPT2E)
(i) Ambient temperature cycling. The unit undergoes 90 per cent|({fE3 1IN D5%% X9 .
of the total operational cycles at > 100 per cent NWP with the |(iii) {EBY 1 IRV T, <-40°CICRESEBEFREICHU. >80%NWPT2H)
part stabilized at ambient temperature; EYL IV D5%%ZRET .
(ii) High temperature cycling. The unit then undergoes 5 per
cent of the total operational cycles at >125 per cent NWP with
the part stabilized at >85°C;
(iii) Low temperature cycling. The unit then undergoes 5 per
cent of the total operational cycles at > 80 per cent NWP with
the part stabilized at < -40°C.

6.2.6.2.3. (b) The operational cycle requirements shall be as follows: (b) EFEH A IINDEHI T DEDET S,

(DDF) (i) Check Valve: A check valve shall be capable of withstanding |[(i) #1EF : #IEARE. T OREBRFIAZITOELEIC, 15,0009 1 VIV DEHE.

15,000 cycles of operation, and at least 24 hours of chatter flow |$&U. 2 RB{EH24BBOFrH—J0—-ICTAENZEDETS.
when submitted to the following test procedure. HIEREAHBRIRECIERIIEDETS FEIERD 7Y MY MEUIREET, 1>
The check valve shall be connected to a test fixture. The LYMCHERRERENE6/VAENIT 3. TDERENZFILFROA LY M SR
required test pressure is applied in six pulses to the inlet of the [{ED¢T 3, FiLFHZDAIECREL TERZHIETERVMSSE., FEIEROEIE
check valve with the outlet closed. The pressure shall then be CRRBRITEDETS. EDE. RODVAINFTICELLFR 7Y MY MIDENZ <
vented from the check valve inlet. Failure of the check valve to |[60%NWPICFIF3EDET3,
reseat and prevent backflow shall constitute failure of the check |B{FH1 )D&, FiLR%E, REFTIVLY (NIWITT5vHUSY) %BIERTT
valve. The pressure shall then be lowered on the check valve MEBTABLEE24KBOFrH—-I0—-[CE5TEDET S,
outlet side to < 60 per cent of NWP prior to the next cycle. SBRST THY. WiEF (3, IRiHilER (6.2.6.2.218) LU FFKERE R
Following the operation cycles, the check valve shall be (6.2.6.2.118) [CBETZEDET S,
subjected to at least 24 hours of chatter flow at a flow rate that
causes the most chatter (valve flutter).
At the completion of the test, the check valve shall comply with
the leak test (paragraph 6.2.6.2.2.) and hydrostatic strength
test (paragraph 6.2.6.2.1.).

6.2.6.2.3. (ii) Shut-off valve: A shut-off valve shall be capable of (i) EHFFHERRF (&, LUTF ORBRFIRZTOEEEIC. 50,0008 1 V)L OEHE(CTH

(DD%F) withstanding 50,000 cycles of operation when submitted to the (Z5h36D¢9 3.

following test procedure.

The shut-off valve shall be mounted into a suitable test fixture.
Each cycle shall consist of filling through the inlet port to the
required test pressure. The shut-off valve shall then be opened
(energized) and the pressure in the valve/fixture reduced to 50
per cent of the filling test pressure. The shut-off valve shall
then be closed (de-energized) prior to the next filling cycle.
Following the operation cycles, the shut-off valve shall be
subjected to at least 24 hours of chatter flow at a flow rate that
is within normal operating conditions that causes chatter (valve
flutter), only if the shut-off valve is functioning as a check valve
during fuelling.

Note: If no chatter is induced during normal flow rates, this 24
h chatter flow test is not required.

At the completion of the test the shut-off valve shall comply
with the leak test (paragraph 6.2.6.2.2.) and hydrostatic
strength test (paragraph 6.2.6.2.1.).

BT X E TR EHERER R CHDFII2EDETD VAU, 1LY MR- b
WO THERRBRENITHRIETILTHEBREINZIEDET S, TDEEMFER
MU GEE) . NIVT/RRBEDEHEFIERBRENDS50%IFTFIFREDET
3. TDHE. ROFTEILINFTICEMAZEUSD (BERRIR) 6DETS.
BEYA O DE. BERF ., BRRMRRSR(CYIER U THEEL TVWSIEEICIRD.
FrAUSY (JNWITTS5vAUSY) #5|ERCTEEDEHEFEHFADTRET., PR
(EH24BFRIDF YA —I0O—(CE5TEDET S,
R BEOREBTFrIVIINRELRVES., CO24BOFv5—-J0-R
BRISBER,
BRTE T IS, EMTAL. JFHAER (6.2.6.2.218) HLUFKTME KR
(6.2.6.2.118) [CBAIZEDETS.
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6.2.6.2.4. Salt corrosion resistance test MiEEEHER
Accelerated cyclic corrosion shall be performed in accordance ES A JNVIBEAKERZ T OFIRICHOTELTHIEDET S,
with the following procedure: (a) =2niEmEbmat iz, AHINEMA (8K, FIERE. RE. ABEIRIR) &
(a) Three component samples shall be exposed to an HAISDOEIAREINRBRKERICESTEDE TS, hERSEIE. K 1%DEEIE
accelerated laboratory corrosion test, under a combination of KIBFEIC, BiR. BiR. BLUVBREZIRZHEHASOHETHEHREINDS R13ITRT LS
cyclic conditions (salt solution, various temperatures, humidity, [(Ic. —2ODRERY 1 JIVI32485/EITH S,
and ambient environment). The test method is comprised of 1
per cent (approximate) complex salt mist applications coupled
with high temperature, high humidity and high temperature dry
off. One test cycle is equal to 24 hours, as illustrated in Table
13.
6.2.6.2.4. Table 13 +®13
(DD%F) Accelerated Cyclic Corrosion Conditions (1 cycle = 24 h) MESSINVBREYS (1Y) = 2485R])
Relative Humidity ( per SO SBEE(°C) SRR (%) H12)LHARS
Cycle Condition Temperature (°C) cent) Cycle Duration)
B EERIZE 25+ 3 45 + 10 8 Kff#l + 10 4
Ambient stage 2543 45+10 8 h + 10 min 21T 1B5R] £ 54
Transition 1 h#5 min R 49 2 100 7B + 109
Humid stage 49+2 100 7 h+10 min 4T 3R] + 10 %)
Transition 3h = 10 min S RERT 60 + 2 <30 5 BRI + 1093
Dry stage 60 +£2 <30 5h=+ 10 min
6.2.6.2.4. (b) The apparatus used for this test shall consist of a (b) CORERICFERT 35RE(L. E=E/RIEE, ASTM D1193-06(2018)51
(DD%F) fog/environmental chamber, suitable water supply conforming |ZIVICGES T3 EWREKIERE. REREZINET Z5%0E. BEZ22°Ch562°C
to ASTM D1193-06(2018) Type 1V, provisions for heating the OREITHEHTIEDICBERFETIBM NS REIC(E. BYICEREINEREZE
chamber, and the necessary means of controlling temperature |[SO#tiasHEE. BERESEZ—DOULDJANEECEDE TS EOFRLEICHE
between 22 °C and 62 °C. The apparatus shall include provisions |93 —2FkI3EHD XL, REELBADBEIEDZEZ2R/I\RICT S A MIC
for a supply of suitably conditioned compressed air and one or ([}, AEEITIEDET B,
more nozzles for fog generation. The nozzle or nozzles used for |((c) FREIIISO 6270-2:2017|CEHRENHERESTIBRETNIEDET S,
the generation of the fog shall be directed or baffled to minimize |[[UTYMRMAIERIREY A V)00, KRR, B LOBICRAZKEDIRE
any direct impingement on the test samples. ZITV, BYIRRDZHERITIEDET S,
(c) The apparatus shall consist of the chamber design as defined |(d) ZSRERICLIERE. BKRECEAINIKENEBEBILAZSIL
in ISO 6270-2:2017. During "wet-bottom" generated humidity |[[FhEEALTELV. ZSFEREYII) D, AP LOBICRZ3KEOBER
cycles, the testing agency must confirm that visible water RBEZTV. BUIREDZERIIEDLT S,
droplets are found on the samples to verify proper wetness.
(d) Steam generated humidity may be used provided the source
of water used in generating the steam is free of corrosion
inhibitors. During steam generated humidity cycles, the proper
wetness shall be confirmed by visual inspection of visible water
droplets on the samples.
6.2.6.2.4. (e) The apparatus for the dry off stage shall have the ability to |(e) R/REISICHVWTHERITIERE U T ORIBEFMGEHIT EEIINERT
(DD%F) obtain and maintain the following environmental conditions: 36MET B, BE : 60 + 2°C. iBE : <30%RHEFREIIFE. BEMEZMIE

temperature: 60 £ 2 °C and humidity: < 30 per cent RH. The
apparatus shall also have sufficient air circulation to prevent
temperature stratification, and also allow thorough drying of the
test samples.

(f) The force/impingement from this salt application shall not
remove corrosion or damage the coatings/paints system of test
samples.

(g) The complex salt solution in per cent by mass shall be as
specified below:

(i) Sodium Chloride (NaCl): 0.9 per cent;

(ii) Calcium Chloride (CaCl2): 0.1 per cent;

(iii) Sodium Bicarbonate (NaHCO3): 0.075 per cent.

Sodium Chloride must be reagent grade or food grade. Calcium
Chloride must be reagent grade. Sodium Bicarbonate must be
reagent or food grade (e.g. Baking Soda or comparable product
is acceptable). Water must meet ASTM D1193-06(2018) Type IV
requirements.

NOTE: Either CaCl2 or NaHCO3 material must be dissolved
separately in water and added to the solution of the other
materials. If all solid materials are added dry, an insoluble
precipitate may result.

FRIEHICHIREROBEREZEA . ARARZTR(CRIFSEIENTEDS
DETB.

(f) COIEKEFE(CLDEEV/FHELCKLD. RERABOI-T12I/ZRSATLAD
BRIFEBIEEIIREEINBRVEDETS.

(9) SBIEBROBE/ -V MITFICRETIEDET S,

(i) I|EFMIIA (NaCl) : 0.9%

(i) D> I A (CaCl2) :0.1%

(iii) BRESKZFEFMYA (NaHCO3) :0.075%

IBIEF NIDARREI V- RFRBBRRIV-RTRIFNERSRV IEEHISDI A
FRFEIL— RTRIFNIERSRWV, REEKFTEFNUARREI - REREIRRY
L=RTRIFNIBSRW (MR, EFFLEEFORMEIHFEIEIND) . K&
ASTM D1193-06(2018) 1 IVOEHZHEESRIINERSR,

3ER 1 CaCl2, NaHCO3DWS DM BRI 4 [CKISEREL. —HZitBE O
DBRICHMZ R INEBRESBV 2TOEFMRIZEZIEVREETINZASE. BT
DB EURBEND BB,
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6.2.6.2.4. (h) The component samples shall be installed in accordance with|(h) #EEbamREHERLES DR T ZFIRICHH-OTERDfI T, T13ICEBEINEY
(DD%) the manufacturer’'s recommended procedure and exposed to the |1 ZIVERHKERAEICESSTEDET S,
cyclic corrosion test method described in Table 13. (i) 10091V DRBENT T I2FTERY VN EEDIRT , FIEKIEE(OW
(i) Repeat the cycle daily until 100 cycles of exposure have been |UT. iBREZBIROIAMUTEZEITZEDLL. BEEREZEAL TR TOMEEN
completed. For each salt mist application, the solution shall be [FT2ICEN. BN EE3FTRIZEET S, CNICHRETDULWFEEELT. T5AFY
sprayed as an atomized mist, using the spray apparatus to mist (JRNL. Fld. ANV -DRBEESKICLH>TEHE MR/ ITIVIIAO AT %
the components until all areas are thoroughly wet / dripping. EARLT, AEBREBIIIEETIFENHS. EEOERBAIDIEETIREINTHRL
Suitable application techniques include using a plastic bottle, or |ZIEDEBREFRLBNSHVRESITIREL TS ABRIEERETE., &514
a siphon spray powered by oil-free regulated air to spray the EBlDIGEKIEFEEZREITDIEDET S, SHERDMOEPET (&, IEKIEFE(IEHEL R
test samples. The quantity of spray applied shall be sufficient to |\\. RADIEKIEEEERIZEEOREIHICITONS. TDEDIEKIEE. 5
visibly rinse away salt accumulation left from previous sprays. A |EREXEIDEZIETZD(C+ D BIFHZEART I EHIC. TNTNRIDIBEZEDHNI071E
total of four salt mist applications shall be applied during the [CEIETREDET B, BRPABDREHICHERZRILRITNE RS BRWEE(E.
ambient stage. Salt mist is not applied during any other stage of |FEHFIZEABEIRE25 + 3°C, #H3iEE%Z45 + 10%ICHEISU. Y12
the test. The first salt mist application occurs at the beginning of | EIIRIZEIEHSBRITZE6DETS.
the ambient stage. Each subsequent salt mist application shall
be applied approximately ninety minutes after the previous
application in order to allow adequate time for test sample to
dry. If the test must be interrupted for weekends and holidays,
the test article shall be kept at the ambient temperature of 25 +
3 °C °and the relative humidity of 45 *+ 10 per cent and the
cycle shall restart from ambient stage.
6.2.6.2.4. () Humidity ramp times between the ambient and wet (j) AESEALRRKMS. LV, BHAFALEZREFGORORES Y IR,
(DDF) condition, and between the wet and dry conditions, can have a [HEROILEICKERHZEESASTEEMENHD (ChEBEREEHNINSOIBITH
significant effect on test acceleration (this is because corrosion [(HFPICREE{RIEHTHS) . AEZMSHISEBHZHETORMEIZ60 £ 553¢
rates are highest during these transition periods). The time from|U. ;BEIRAEL FEIRIRAEL DIB1THFMAEIE180 £ 1093¢T B,
ambient to the wet condition shall be 60 + 5 minutes and the (k) BEABROBERIC. s zHR/KE/KTIITE. RZIFSETHSHETS.
transition time between wet and dry conditions shall be 180 = |(I) &IC. iBR%ZEfTOIEEBIC, MR (6.2.6.2.218) HLUFKEREE IR
10 minutes. (6.2.6.2.11I7) Z175EMDET B,
(k) Immediately after the corrosion test, the sample is rinsed
with fresh tap water and allowed to dry before evaluating.
(1) The tested samples shall then be subjected to the leak test
(paragraph 6.2.6.2.2.) and hydrostatic strength test (paragraph
6.2.6.2.1.)
6.2.6.2.5. Vehicle environment test EMIRIREER
Resistance to degradation by exposure to automotive fluids is B EhEE RERANADIICEEICL DM S ETEE. LT DFRERICKDEHET 2.
determined by the following test. (a) ARDAULYRBLU T Moy MESTE. BEEOEDIHERICHEL. 15T HH
(a) The inlet and outlet connections of the valve unit are connected or |E/z(d3F vy I ZERDF11 2. AOINEPREZLL T O RACEBIRE20(+£5Y°€T
capped in accordance with the manufacturers installation instructions. |248FRB L(FKET 3.
The external surfaces of the valve unit are exposed for at least 24 (i) 195=%DFREEKAER
hours at ambient temperature 26-+5)°€ to each of the following |(ii) 258 2%®KE{EFFITFLAGTERIA )=/ HYV>Y — 10%/90%i=ED
fluids: E10/4%
(i) Sulphuric acid -19 per cent solution by volume in water; (iii) = = oy
(ii) Sedivmhydroxide—25per-cent-sotutionby-weightin-water; Gv-J0> MISZRFEER (508E£%0OXFIL7IVI-ILKER)
Ethanol/gasoline — 10 per cent/90 per cent concentration of E10 | Z/RAIEISUTHETEL. stERHABIT . TE2REEZHERT D, 2RO
fuel; and TENTNHERZTD, —DOEBRREPRICTU. 2 TORAEIBCEKELTHLL,
(iil) Ammonitm-nitrate—28-percent-by-weightin-water;—and
{iv)-Windshield washer fluid (50 per cent by volume methyl alcohol
and water).
The fluids are replenished as needed to ensure complete exposure for
the duration of the test. A distinct test is performed with each of the
fluids. One component may be used for exposure to all of the fluids in
sequence.
6.2.6.2.5. (b) After exposure to each chemical, the component is wiped off and [(b) ZAEFEME(IEUE . HBEABREPRIALEEZINEED. /KTI I,
(DDF) rinsed with water; (c) R ERmIL. TOREBEZIERSTIEEIE D BYIIRRV RS, FCEINEY L.

(c) The component shall not show signs of physical degradation that
could impair the function of the component, specifically: cracking,
softening, or swelling. Cosmetic changes such as pitting or staining
are not failures. At the conclusion of all exposures, the unit(s) shall
comply with the requirements of ambient-temperatureleakage the
leak test (para. 6.2.6.2.2.) and hydrostatic strength test (para.
6.2.6.2.1.).

SRBEDRITNBVEDET D, FLEPREREDIMNARZILEREIBELA. (FEE
HETRTUE., RENEEEEmbiRERER (6.2.6.2.218) SIUFHKM
ErEEER (6.2.6.2.118) OEMFOESIZEDET S,
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6.2.6.2.6. Atmospheric exposure test ARUSCEEHER
The atmospheric exposure test applies to qualification of check valve [{BEPENIEEBMAZEH. BEOIMERMFTARICEHINTVRIGE ., AL
and autematie-shut-off valves if the component has non-metallic CERBRZY IR BLUBEEHEAOFREICEAT .
materials exposed to the atmosphere during normal operating (a) BRIOZRZITOIETOIFEREEIMDIBARICEHRLTVDBDT, RFEEN
conditions. TR REFEIRREEZIRBELTORBVEDICDVTIE, 70°C. 2 MPaTAMR{EHEI68F
(a) All non-metallic materials that provide a fuel containing seal, and |fEERICEHIEZ#&. ISO 188:2011. Fld. ASTM D572-04(2019)(C
that are exposed to the atmosphere, for which a satisfactory %Eﬁéi’lil Ui’i@%iébci:l)yi i:(DF )] b‘%bnnb\ﬁwtﬁé ASTM-D572— 344
declaration of properties is not submitted by the applicant, shall not : 5
crack or show visible evidence of deterioration after exposure to
oxygen for at least 96 hours at 70°C at-and 2 MPa in accordance
with ISO 188:2011 or ASTM D572-04(2019) ASTM-B572{standare

hodf oy eterioration byt I )
6.2.6.2.6. (b) All elastomers shall demonstrate resistance to ozone by one or (b) £2TOIZAMN - LTFDS5—DL ETAV M ERIETZ6DET S,
(DD%) more of the following: (i) AV EEIETDITAMN L EVDEIRE

(i) Specification of elastomer compounds with established resistance |(ii) ISO 1431-1:2012, ASTM D1149-181S0-1431/1-—ASTM-D1149.
to ozone; FEREFOER T EICL 28R EP M DRER D E i
(i) Component testing in accordance with ISO 1431-1:2012, ASTM |(iii) HKERXFHC20%DHTEIMZ . 40°CTAY ViBES50 pphm®DAKIC120
D1149-181S6-1431/1-ASTM-B1149, or equivalent test methods;:  |MSMIEHT 3. HERKBROIERBHRIE, AV VICIFEBURE. BhORES L
(iii) The test piece, shall be stressed to 20 per cent elongation, |UH{EDEIFFRSNBVWEDET S,
exposed to air at 40 °C with an ozone concentration of 50 parts
per hundred million during 120 h. The non-metallic materials in
the test piece shall not crack or show visible evidence of
deterioration after exposure to ozone.

6.2.6.2.7. Electrical Tests EGLER
The electrical tests apply to qualification of the autematie-shut-off Eaé—?_uéit%ﬁiat BHEHERFAOREICERAT 3. FIEFDFRECEEALRV,
valve; they do not apply to qualification of check valves. (a) EREERREMAZ I ZDCEIR(IENT I D, BHA T T OBEOIRIET
(a) Abnormal voltage test. The solenoid valve is connected to a do
variable DC voltage source. The solenoid valve is operated as follows: |(i) EAEEED>1.5ETARKEB 1FBIDOFENARE (ZERERE) ZHET
(i) An equilibrium (steady state temperature) hold is established for |3,
at least one hour at > 1.5 times the rated voltage; (ii) BEZTEAED=22MFF(E60 VOLWITNHVNEWSETIEKAL. 2RKEH 173
(ii) The voltage is increased to > 2 twe-times the rated voltage or 60 |{£#F9 3,
volts, whichever is less, and held for at least one minute; (iii) BPR(CKD, 6.2.6.2. 2IH[CHESADIERRIN. FHORK. TDMFESE. FAN,
(iii) Any failure shall not result in external valve leakage in ﬁ#ﬂc‘:@fﬂﬁiﬁ( b‘%l%ﬁ_c_énfotb\c_t
accordance with paragraph 6.2.6.2.2., open valve or other unsafe
conditions such as smoke, fire or melting. 5

i eV W (b) (EFIRIUHBREIRE AR ABRREP RO —> > TE(C1,000 VDCZ2F2LL_EED

lessthan-orequat-to-9-V-fora12-V-systemandless-thanoreguatteo  |[I19 3. HXIBMEIROE/\FEIENLI240 kKQTH D,
18- Vfora24-V-system:
(b) Insulation resistance test. 1,000 V D.C. is applied between the
power conductor and the component casing for at least two seconds.
The minimum allowable resistance for that component is 240 kQ.

6.2.6.2.8. Vibration test REhEHER

The valve unit is pressurized to-its > 100 per cent NWP(+2/06MPa)

th b _hetium—orblends-of .. 5 ,
hydrogen-with-nitregen, sealed at both ends, and vibrated for 30
minutes along each of the three orthogonal axes (vertical, lateral and
longitudinal) at the most severe resonant frequencies. The most
severe resonant frequencies are determined by acceleration of 1.5 g
with a sweep time of 10 minutes within a sinusoidal frequency range
of 10 to 46500 Hz. If the resonance frequency is not found in this
range the test is conducted at 40 Hz. Following this test, each sample
shall not show visible exterior damage that indicates that the
performance of the part is compromised. At the completion of the
test, the unit shall comply with the requirements of the ambient
temperature-leak test specified in para. 6.2.6.2.2. and hydrostatic
strength test specified in paragraph 6.2.6.2.1.

Wimz Z U2 > 100%NWP{H2/-0-MPa)y kAU AF e R{ES %D
KEEEFDORS(NET D, INZ=20BE3HSM (LT £5. 5ifg) (. 2

NENBAROHIREIRETI0DEHRENIZ 52D RADIIREIRER (G, HIEREL.S
gZzAL\ 10 Hzh'546500 HzO&EHE D 1EBCKREREZ 103 fE TIRSIL TKDD.
COEFRATHIREN R ONSRVGE, FBRE40 HZTEREY D, siiRiR. Kkt
WMERISESBVCEZRIIMEBEENRSNBVCE, sRER e T, XE (3. AR
ERbaER (6.2.6.2.218) SIUVFEKEMEMER (6.2.6.2.11) OE(HIE
BI2E0ET B,
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6.2.6.2.9.

Stress corrosion cracking test

This test shall only be applicable to valve units containing
copper alloys exposed to the outside environment. This test can
be performed if the testing agency does not know whether
copper alloys are present.

For the valve units containing components made of a copper-based
alloy (e.g. brass), one valve unit is tested. The valve unit is
disassembled, all copper-based alloy components are degreased and
then the valve unit is reassembled before it is continuously exposed
for at least 10 tern days to a moist ammonia-air mixture maintained
in a glass chamber having a glass cover.

Aqueous ammonia having a specific gravity of 0.94 is maintained at
the bottom of the glass chamber below the sample at a concentration
of at least 20 ml per litre of chamber volume. The sample is
positioned 35 £ 5 {(&=5>-mm above the aqueous ammonia solution and
supported in an inert tray. The moist ammonia-air mixture is
maintained at atmospheric pressure at 35 £ 5 {(#5)-°C. Copper-based
alloy components shall not exhibit cracking or delaminating due to this
test.

ISHREEINGER

COERT. NEPRIBICESEINFAERZSTAFREICOHIEAIZEDETS.
DER(E. HERHEIN IS RN FEI I ESHZIBIEL TVWRWMBESICERIET S
ZEDTES,

IMEASE (BbwdRE) HOBMEIMmEZSOAREICOVTE. MEDHIEECDL

TRERZITY. AREEIDHRL. £ TOMESEEOBMAEIMZATAEL. TOEAR
%ﬁﬁr‘ AL TR HIANN DV SRS SN TERESOTESTET
2 /E':./:.\’:WNJJ"H(&:B 10-1'95 FEﬁL%}leT(i(E%g_éo

BRBIEOTREOVAKEE 1Y MLHIZD20 MIDIEE T, tE&E0.940 7> €27 K2
D T OASAGHERS SFNDIRERCIRITI B, sAHI 7 EZT7KBERD L35 +
S5¢£5)rmmOAIEIC. BESNIEAEEDAD LCEL. BRESVEET>E
Z7DREETMAERTIET35 £ 5(£5)°CICHEIFI 5. Z(Dait%ﬁ(;cb'c\ RS E
HOBREPmICEINFERIBENFELELRVIE,
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1. Scope B EEE

2. Definitions EE

2.3 "Compressed hydrogen storage system (CHSS)" means a system [EHEKSRETES AT (CHSS)  J&(F. KRR FIEE ) A DIEME/K SRR 2 BT
designed to store compressed hydrogen fuel for a hydrogen-fuelled |33z ERETESNIESATAT, sESRES2:. (HhL) BETFHYFAYDM BL
vehicle and composed of a pressurized-container, container [0 ETFVK?J&I%H/ZTAGD%ODﬂEOD“BﬁaBJ:Uixiﬂb‘bﬁﬁﬁ?%h&)(LM\EHE%
attachments (if any), and all primary closure devices required to SERR R TO—RIBEMERE TN,
pressure-retief-devices{PRDPs)and-shut-off device(s)-that-isolate the
stored hydrogen from the remainder of the fuel system and its-the
environment.

2.4, "Container" (for hydrogen storage) means the pressure-bearing [53% | OKZRETEA) & EmiCEREhEARTRSATAAOMEI R—R>
component on the vehicle the-hydregen-sterage-system-that stores |hC. B—DFvroN-FEFEANCHEERZENLEBOFr N —(CEITKER
the primary volume of hydrogen fuel in a single chamber or in HZITE I 2EDTH D,
multiple permanently interconnected chambers.

2.5. "Container Attachments" mean non-pressure bearing parts [BERTIVFAS ML, BRICEDMAFSNEIEMESPRT .. SR (CITHNERSZ
attached to the container that provide additional support and/or |8 LU/ FEBREZIRMU. RFBLV/FREBRBOEHICTEZERALTOH
protection to the container and that may be only temporarily — N (CIDOATENTEREDTHS.
removed for maintenance and/or inspection only with the use of
tools."

2.76. "Date of manufacture” (of a compressed hydrogen container) means | (Efa/KZRE2:0) [BHEH [&(3. BsESECHFARISEENMERRF LI R
the date (month and year) of the proof pressure test or final BB ZIToBM (B, BLUE) %0\,
inspection test carried out by the manufacturer during
manufacture.

2.12. "Hydrogen-fuelled vehicle” means any motor vehicle that uses [KSRIRANERT | &(3, HEERRIE U TEMBUIERIAKRZE AT 2EmZ LD, R
compressed gaseous hydrogen as a fuel to propel the vehicle, BB LUCRRIY DV EmbINICETFND.. FAEAETAKRERHBEUTE.
including fuel cell and internal combustion engine vehicles. Hydrogen |ISO 14687: 2019\ ZBJ:USAE J2719_202003(CBVTHREINTLS, ISO
fuel for passenger-the vehicles is specified in ISO 14687:2019 and &

SAE ]J2719_202003-1S0-146872:2012and-SAEF27/19(September
2011 Revisien). "

2.15. "Maximum allowable working pressure (MAWP)" means the highest |[&XFSERES (MAWP) 13 BEOERZMCBVTHHES SR E(3K
gauge pressure to which a-pressure container or hydrogen storage |REFES AT ANMEEBNBIBERER AT —SFEZ LD,
system is permitted to operate under normal operating conditions.

2.16. "Maximum fuelling pressure (MFP)" means the maximum pressure [ERATFEEE (MFP) 1&(F. MRz 4G9 FRICEHEKIRATEES AT AICHHh DR
applied to compressed hydrogen storage system during fuelling. The | KE%\\5, RAFIEEE. AFMEREID125%ER3,
maximum fuelling pressure is 125 per cent of the Nominal Working
Pressure.

2.17. "Nominal working pressure (NWP)" means the gauge pressure that |[AFMEREND (NWP) 1&(d. S AT LAO—RRMIREMEDYFEERI T —ZEZL)
characterizes typical operation of a system. For compressed hydrogen |5, [EfE/KREFEES AT AHAEERCDOWTIE. NWPIIT—RE 15°CICHIFE. AR
storage system-gas-eentainers, NWP is the settled pressure of A EN e B BN F TS AT AN BN ADETEE THD.
compressed gas in fully fuelled container erstorage-systerat a
uniform temperature of 15 °C. "

2.2322. "Shut-off valve" means a valve between the sterage-container and [ERTF &, IFRS e ORI S AT LABCHD7ZTEL . BB CESHTE35
the vehicle fuel system that must default-ean-be-automatically PENSTCORPPEMEEFCOANEBIR(IEFTIN TORVROMARIE B 1 &
activated:—which-defaults-to the "closed" position when not connected [URIFNIERSE,
to a power source.

2.25. "Specific Heat Release Rate (HRR/A) " means the heat release |[[FB#&EE (HRR/A) 1&¢(d. N\—F—DOHEAEBHIEDDNREHREEZS,

from a fire per unit area of the burner where the heat release is
based on the rate of fuel being combusted multiplied by the
lower heating value (LHV) of the fuel. The LHV (sometimes
called the Net Heating Value) is appropriate for the
characterization of vehicle fires since the product water from
combustion remains a vapour. The LHV is approximately 46
MJ]/kg but needs to be determined at each site based on the
actual LPG composition.

THRAER. RBELTVIRBOFREICRBOEMUERE (LHV) 2RULEDIC
BO{ LHV (ERRAEBLEFIEINS) . BRRICLOTEMENEKNIEITSHD
Ted. EERA XD EFHMMEICEL TWS, LHVIZ$46 M1/ kgTH3h RIRD
LPGHREICEDVWTUBFRBICREI DL ENHD.
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2.26. “State of charge (SOC)” means the density ratio of hydrogen in ([FEEER (SOC) &3, REFDCHSSEMAFECHSSH 15°CICFEUENWPT
the CHSS between the actual CHSS condition and that at NWP (@D, CHSSH®DKZEDZEELLZS5, SOCIHRRZFEALTN-tEo7-ITREN
with the CHSS equilibrated to 15 °C. SOC is expressed as a %,
percentage using the formula:
P.T P.T
SOC(%) = _ pRT) S0C(%) = p(—)o
P(NWP,15°C) P(NWP,15°C)
The density of hydrogen at different pressure and temperature |[SFSFRENEBETOKREZEEEZRLICTRY,
are listed in the Table 1 below.
2.26. Table 1 *F1
(0D2%) Compressed Hydrogen Density (g/1) [EfEKFEERE (g /1)
Temperature Pressure (MPa) HE JEZ)(MPa)
(°C) 1 10 20 30 35 40 50 60 65 70 75 80 87.5 (°C) 1 10 20 30 35 40 50 60 65 70 75 80 87.5
-40 1.0 9.7 18.1 25.4 28.6 31.7 37.2 42.1 44.3 46.1 48.4 50.3 53.0 -40 1.0 9.7 18.1 25.4 28.6 31.7 37.2 42.1 44.3 46.1 48.4 50.3 53.0
-30 1.0 94 17.5 24.5 27.7 30.6 36.0 40.8 43.0 45.1 47.1 49.0 51.7 -30 1.0 9.4 17.5 24.5 27.7 30.6 36.0 40.8 43.0 45.1 47.1 49.0 51.7
-20 1.0 9.0 16.8 23.7 26.8 29.7 35.0 39.7 41.9 43.9 45.9 47.8 50.4 =20 1.0 9.0 16.8 23.7 26.8 29.7 35.0 39.7 41.9 43.9 45.9 47.8 50.4
-10 0.9 8.7 16.2 229 25.9 28.7 33.9 38.6 40.7 42.8 44.7 46.6 49.2 -10 0.9 8.7 16.2 229 25.9 28.7 33.9 38.6 40.7 42.8 44.7 46.6 49.2
0 0.9 8.4 15.7 22.2 25.1 27.9 33.0 37.6 39.7 41.7 43.6 45.5 48.1 0 0.9 8.4 15.7 22.2 25.1 27.9 33.0 37.6 39.7 41.7 43.6 45.5 48.1
10 0.9 8.1 15.2 21.5 24.4 27.1 32.1 36.6 38.7 40.7 42.6 44.4 47.0 10 0.9 8.1 15.2 21.5 24.4 27.1 32.1 36.6 38.7 40.7 42.6 44.4 47.0
15 0.8 7.9 14.9 21.2 24.0 26.7 31.7 36.1 38.2 40.2 42.1 43.9 46.5 15 0.8 7.9 14.9 21.2 24.0 26.7 31.7 36.1 38.2 40.2 42.1 43.9 46.5
20 0.8 7.8 14.7 20.8 23.7 26.3 31.2 35.7 377 39.7 41.6 434 46.0 20 0.8 7.8 14.7 20.8 23.7 26.3 31.2 35.7 37.7 39.7 41.6 43.4 46.0
30 0.8 7.6 14.3 20.3 23.0 25.6 304 34.8 36.8 38.8 40.6 42.4 45.0 30 0.8 7.6 143 20.3 23.0 25.6 30.4 34.8 36.8 38.8 406 42.4 45.0
40 0.8 7.3 13.9 | 19.7 | 224 | 249 | 29.7 | 34.0 | 36.0 | 379 | 39.7 | 415 | 44.0 40 0.8 7.3 13.9 | 19.7 | 224 | 249 | 29.7 | 34.0 | 36.0 | 379 | 39.7 | 41.5 | 44.0
50 0.7 7.1 135 | 192 | 218 | 243 | 289 | 332 | 352 | 37.1 | 389 | 40.6 | 43.1 50 0.7 7.1 135 | 192 | 21.8 | 243 | 289 | 332 | 352 | 37.1 [ 389 | 40.6 | 43.1
60 0.7 69 | 131 | 187 | 21.2 | 23.7 | 283 | 324 | 344 | 363 | 381 | 398 | 42.3 60 0.7 6.9 13.1 [ 187 | 212 | 237 | 283 [ 324 | 344 | 363 | 381 | 39.8 | 42.3
70 07 | 67 | 12.7 | 182 | 20.7 | 23.1 | 27.6 | 317 | 33.6 | 355 | 373 | 39.0 | 414 70 07 | 67 | 127 | 182 | 207 | 231 | 27.6 | 31.7 | 33.6 | 355 | 37.3 | 39.0 | 41.4
80 07 | 65 | 124 | 177 | 202 | 22.6 | 27.0 | 31.0 | 329 | 347 | 365 | 382 | 40.6 80 07 | 65 | 124 | 177 | 202 | 22.6 | 27.0 | 31.0 | 329 | 347 | 365 | 382 | 40.6
85 07 | 64 | 122 | 175 | 20.0 | 223 | 26.7 | 30.7 | 32.6 | 344 | 361 | 37.8 | 402 85 07 | 64 | 122 | 175 | 20.0 | 223 | 26.7 | 307 | 32.6 | 344 | 361 | 37.8 | 402
5. Part I — Specifications of the compressed hydrogen storage K= - EHEKRATES AT ADLHR
system
5. This part specifies the requirements for the compressed hydrogen A= RTl& EMEKRETES AT AICBEI2BEHERET S,
storage system. (a) —REMREROMEEZSTEDEL. INSHAISHETELL.
(a) The primary closure devices shall include the following (i) TPRD
functions, which may be combined: (ii) FikF
(i) TPRD; (iii) EMRF
(ii) Check valve; and (b) —REMREFBZERCEIE, FEZBFRAICEDMITFZEDLTS,
(iii) Shut-off valve (c) CHSSIE. R2(CEHUERERBREMAZBILIEDET S, Mt T HHERFIR
(b) The primary closure devices shall be mounted directly on or |[3MEE3ICHETS.
within each container. (d) A¥O—-REMY—-EXABICEEENZI2TOMUVWERKRITBES AT AR,
(c) The CHSS shall meet the performance test requirements NWPH70 MPal FTH36MDET 3,
summarized in Table 2. The corresponding test procedures are |(e) CHSSOMARIBIXEEENREITIEDLL. REHITNETNhOTHETE
specified in Annex 3. BEh3HEEE4EERUT. Y-EAFEILBZ2EEITHEDLTS.
(d) All new compressed hydrogen storage systems produced for
on-road vehicle service shall have a NWP of 70 MPa or less.
(e) The service life of the CHSS shall be determined by the
manufacturer, who shall establish the date of removal from the
service taking account of the performance requirements applied
in the respective market.
5. Table 2 =2
(@)-)) Overview of performance requirements MHEEHOEIE
Requirement section Test article | BAF FHEREUAL
5.1. Verification tests for baseline metrics Container or container plus container | 5,1, BE¥SHiiSiEEDIRTIER BER. T3, BRETDBIRTIYFAI B
attachments, as applicable (ZYT3ED)
5.2. Verification test for performance durability Container or container plus container 5.2. HEETAMEDIRIERER = Frd. BRETDBRBTHVFAYN
attachments as applicable (4T ZES)
5.3. Verification test for expected on-road . N j—
performance chss | 5+3 %EEHZ)Z’JD—FTEETE‘EU)@EEEK.&_ _ CHSS
5.4. Verification test for service terminating 5.4. REBFCHIIFY—EAFILIEREDMREE AR CHSS
performance in fire CHSS | 5.5. EWiIRE OMHA ERIERER —IRERRERE

5.5. Verification test for closure durability Primary closure devices
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5.1.1. Baseline initial burst pressure VAL E D DEHEE
Three (3) containers shall be hydraulically pressurized until burst in  [=D20F23(3HMIEE3 5£2. 1IEOREEFHDICMHOTIRA I ZETRITZNNZ 2D
accordance with {Annex 3, paragraph 2.1.-test-proeedure): The DETD. BRCBBRVIVFAY M HDIBE(E. HZXBERTIVFAY MVRERES
container attachments, if any, shall also be included in this test, |RICEEE2REFETRIBRFIAEDHELZITRV\CEEZESHNIETERVIRD, 24
unless the manufacturer can demonstrate that the container ZBRRTIVFAY MECDHBRICEZHDIEDLETS. HiEE (L CAIFEMBSLUHET D
attachments do not affect the test results and are not affected |#ZzECERUE) NXEZRHEL. FTUVEFRE 2RO EDPEIBEBPZIERI 25D
by the test procedure. The manufacturer shall supply £9%.
documentation (measurements and statistical analyses) that establish | £ TO#EREZFCH VT, BEENBPD+10% LA, H1D225200%NWPDE/\
the midpoint burst pressure of new-sterage containers, BPg. EBPMIiNA L THBRENDET S,
All containers tested shall have a burst pressure within £10 per cent |[E5tc~B23(3JI2AT7AN—BEWMEERDEL. B/ IMEZEN350%NWPEEX
of BPy and greater than or equal to a minimum BPmin of 200225 per |26D¢9 3.
cent NWP.
Inaddition,—€Containers having glass-fibre composite as a primary
constituent shall-te have a minimum burst pressure greater than 350
per cent NWP.

5.1.2. Baseline initial pressure cycle life HMHEAE D YA HFanDE (B

Three (3) containers shall be hydraulically pressure cycled-atthe
ambienttemperature-of 20(+5)-°Cto125percent NWP{(+2/-0-MPa)
without rupture for 22,000 cycles-fera-15-year-service-life-or-30,060
eyclesfora20-year-service-life-of-vehicles-ofcategories My M3 Ny
and-N; (hereinafterreferred-to-as—a20-year servieeHfe™).-or until a
leak occurs— in accordance with Annex 3, paragraph 2.2. test
procedure)-The container attachments, if any, shall also be
included in this test, unless the manufacturer can demonstrate
that the container attachments do not affect the test results and
are not affected by the test procedure. Leakage shall not occur

within 11,000 cycles-for-a-15-year-servicelife-or15,000-cyclesfora

20 vonr corvica lifo

= D0FULVEER(CH U, BERE20(E5)2CE125%NWPH-2/-0-MPa)y& Tt
BE3 862 2IR-GRFH- IO TREY (VI ZNA BEEUBVMARET

22,0009 F T, FEREzECRETITD, AR ERGS A
BARI20F DI 5(330,0008400A73Y My My NoBEUN, (BUFI 204m)
FRHARHERS ) BRICBBTIVFAY MYHRIHEE. HXBRTIVFAY MY
AR RICEEEREFETHRRFIADHEER IRV REENFIATERL
BED\ #aze%ET‘S"J?—X/ FECORBRICEHZEDET . 20560 RN
= £11,0009 1)L E TRENFE

Eb@b\ito

5.2.

Verification tests for performance durability (Hydraulic sequential
tests)

If all three pressure cycle life measurements made in paragraph

5.1.2. are greater than 11,000 cyclesfera-15-year-service-tife-or
15,600-¢cyclesfora20-year-servicetife, or if they are all within £ 25

per cent of each other, then only one (1) container is tested in
paragraph 5.2. Otherwise, three (3) containers are tested in
paragraph 5.2. Unless otherwise specified, the tests in paragraph
5.2 shall be conducted on the container equipped with its
container attachments (if any) that represents the CHSS without
the primary closures.

A-hydrogen-storage-The container shall not leak during the following
sequence of tests, which are applied in series to a single system and
which are illustrated in Figure 12. Specifics of applicable test

procedures-for-the-hydrogen-storage-system are provided in Annex 3,
paragraph 3.

PEREMIAMEDIRFEERER CRIEZRGHER)

5.1. ZIE'C/EU;EUL_’)O)é'Cd)I_jj*J'f’J)I/%

nh'11,000H19)1550TmFEEARS
7 (oW ZBZ D55, FlEans
étb\ﬁb\a)iZS%L){Wt“@éi% —’)0) B DVWTOHE.2IETHERT D, €5
TRWMBE. =202 TOEE%5.2I8THERT 3,

BIEEDTEDHNRVIRD, 5.2IADERIT (HNIE) BR7IVFAY PeEMULEE
RICHU T, CHSSIC—REMRERE DR WVIRRETRIEIS6DLT S,

KEIFEERE BE—3I AT AU TELI2AIRE> T T O Ea%z &L TEREI 2
N Z2ORRICKREEECRVESICT B, KEREFRSATACERAIN 252 FIEOFHH
[CDOWTEMiEE3 3318(CRT,
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5.2. Figure 12 12
Verification test for performance durability (hydraulic) THEREMHAEDIREEER (RIE)
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5.2.1. Proof pressure test M ER
A-storage-The container is pressurized-teo-150-perecent NWP{(+2/0 [IFES22MEE3 3. 1IAICRESNEFIRICHE O TINE I 2150%NWPH2/~
MPaY-and-held-foratteast 36-see{ in accordance with the O-MPYPIEF %3O ELEMASHERTFHE. BRICBIR/RTVIVFAY M HRI5ES
procedure specified in Annex 3, paragraph 3.1.testprocedure): (3. YEZBBRTIVFAY MR RICREEREFET HBRFIEOZEEZ RN
The container attachments, if any, shall also be included in this [C¢ZEISENEBATERVIRD, 2B RVIVFAY MECORRRICZTHIEDE
test, unless the manufacturer can demonstrate that the 9. iFEaiRd. REBETMERREREL LSS, CORBRERIRENS.
container attachments do not affect the test results. and are not
affected by the test procedure. A-storage-The container that has
undergone a proof pressure test in manufacture is exempt from
this test.
5.2.2. Drop (impact) test BT (EE) AR
The-sterage container with its container attachments (if any) is HEESERELY (BhiX) BERT7IVFAY MEHROEHERETWEE3 5
dropped-at-severat-impactangtes{ once in one of the impact 3.2. BOEEBRTFHE-(CREITHIBEESROS515MICIEE a3,
orientations specified in paragraph Annex 3, paragraph 3.2.-test
procedureY;
5.2.3. Surface damage test REESHER

The-storage container with its container attachments (if
applicable) is subjected to surface damage {specified in Annex 3,
paragraph 3.3.-testprocedure).

All-metal containers are exempt from the surface flaw
generation portion of testing.

IFRaaddLl (ZHTIIES) BR7VIVFAYMOXEZAMIES3 553.3.15
DFHERFMD—(CRET B75ATIERBEE D,

EEERFBIOVTER. HEBRFIROSSRAICEZRESEIEIDZMHFN TS,
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5.2.4. Chemical exposure and ambient-temperature pressure cycling test {EEMEIESLVEBEREE Y1)V iR
The-sterage container with its container attachments (if FEAHaBLY (ZHTIES) FRVIVFAY M. WEE3 £3.4. 501K
applicable) is exposed to chemicals found in the on-road FHECHELTA>O- MRIBANICTFE I DL FEYE(CEIEEL., 20(+5)°CTE
environment and pressure cycled to-125-per-ecert NWP{+2/0-MPa) %%W%%M%%G@%%%M@%Fﬁﬁ%ﬂ)b%bﬂz&
at20-(+5)2Cfor-60-percentnumber-of-Cyclespressure-—cyetes< in =
accordance with Annex 3, paragraph 3.4.-testproecedure)y—Chermieal %%EE%—
exposure-is-discontinued-before-thetast10-cycles,-which-are
conducted-to-150-percentNWP{+2/-0-MPa)-

5.2.5. High temperature static pressure test. SmARE I ER
The-sterage container with its container attachments (if HEERBLY (ZHTIES) BR/MIIVYFAYMC. MEE3 53.5. HOHER
applicable) is pressurized-te—125perecenrt- NWP{(+2/-0-MPa)at385°C | FIIEICHE D T385°CTMEL 1, 000K 25% NWPH2/0-MPaYFEENNE T
foratteast1;600-hours< in accordance with Annex 3, paragraph Do
3.5. test procedure).

5.2.6. Extreme temperature pressure cycling test. WBIRREE Y1) R
The-sterage container with its container attachments (if HFEAHRHELY (ZHTIES) FR7IVFAIMC. HIES3 53.6.J85622-
applicable) is pressure cycled-at-£—406-°C-to-80-perecenrt NWP{(+2/6 E@ﬁ%ﬁ%ﬂﬁliﬁot%%%ﬁ}l{%w%%ﬂe?%%w%%&%
MPa)-for26-pereentnumber-of Cyclesandat 3+85°Cand-95(+2; i
per-centrelative-humidity-to-125-per-cent-NWP(+2/-0-MPa)-for 20 HS%NWP&-F-Zf—G—M-Paé%—'EI_bb"f’]JVZ}JDZ&
per-centnumberof-Cyeles{ in accordance with Annex 3, paragraph
3.6.22testprocedure).

5.2.7. HydraulierResidual proof pressure test. AR BB REEE /15 BR
The-sterage container with its container attachments (if HEAHRHELY (ZYTIES) FRIIVFAYNC., MESE3 5£3.1.18ICHE
applicable) is pressurized-te—180-percent NWP(+2/0-MPa)and-held | SNEFIREREEFHRICHEOTINET 5. 180%NWPH2/AO-MPaYECHIELRRR
atHeast-4-minutes-without-burst{ in accordance with the procedure|tEHcAMREE4SHRIF T3+
specified in Annex 3, paragraph 3.1. testprocedure):

5.2.8. Residual strength burst strength-test 7% ERSRE T 2R s R

The-storage container with its container attachments (if
applicable) undergoes a hydraulic burst test. to-verify-thatthe-The
burst pressure measured in accordance with the procedure
specified in Annex 3, paragraph 2.1. shall be-is at least 80 per

cent of the baseline-initiat-burst-pressure{BPy)-determined provided

by the manufacturer in paragraph 5.1.1. (Arnex3,paragraph-2-1-
testprocedure):

IFEaabddl (KUIBES) BIR7IVFAY MU TRERZEERZIT.
COMREA T 2RI 2 IR E N (IWESE3 552. 1. ACRESNSFIRICHEST
AIEL. 565.1.1. IR CRETH SRt Eht&&éﬂﬁl?'—%%%ﬂ%ﬁ%%BPo@

80% U LE€HZTHZIEDET S,

5.3.

Verification test for expected on-road performance (Pneumatic
sequential tests)

A-hydrogen-storage-systemCHSS shall undergo netteak-during-the

following sequence of tests, which are illustrated in Figure 23.
Specifics of applicable test procedures for the CHSS-+hydrogen-storage
system are provided in Annex 3.

The CHSS shall not leak and the primary closure devices shall
maintain functionality during the test.

FRREINSA>O— MEEORELRER (ZEUEZ/RELER)
HKEIFESATACHSSICHU TR 23R 3 — B O ERFHomtdB e RIET 55
DETFD. CHSSHKEITBSATAICERAEIN SR FIEOZHRCOVWTEMESZ3(C
=9
CHSSIFRLZELRBRVWEDEL.
9%

— RS (AR CO AR R IS T B DL
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with the procedure specified in to-150-perecentNWP{(+2/0-MPa)
foratteast30-seconds{Annex 3, paragraph 3.1. testprocedure)—The

container attachments, if any, shall also be included in this test,
unless the manufacturer can demonstrate that the container
attachments do not affect the test results and are not affected
by the test procedure. A-sterage-The container that has undergone
a proof pressure test in manufacture may be exempted from this test.

QL] [RXZ H19%4
5.3. Figure 23 Verification test for expected on-road performance <23
(DD%) (pneumaticthydrattie) FiEEh3A>0—- FEGEDIRIEKER (EKEABRE)
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a Fuelidefuel cycles (@-40°Cwith nifial system equilibrtion @ -40°C, 5 cycles with +20°C fuel. 5 cydes with <-35*C fisel 3 EEHEERERE 5o AC, FIME T ATE 00, SN0 OB T S8 S0, <3TC HEBHERITT 59 S
b Fueddefuel cycles @+50°C with mitial system equibration @+50+C, 5 cydes with <-35°C fuel b SERESER S S ST, NIRRT LT NT, <30 SEEHRRITT S Fa
¢ Fueldefuel cycles (@1 5-25C with senvice [mamtenance) defuelmte, 50 cycles c EEHERMEE RS T 13250, A (A F I en) OmEHRENEI T S0
5.3.1. Proof pressure test M B8R
A-systerm The container of a CHSS is pressurized in accordance SAFACHSSDBZEIMIEE3 553, 11BHAERFHRICHRESNEFIRICH-ST

THELL,

150%NWP(2/0-MPa)yE T30 ENE T 5. BRICEBRT7IVFAY MHD
ZER. UEBBTIVFAY MERRBRICEEEREEIHBRFIROZEER

FRVWCELEZEREEHEIATERVIRD, LZERT7IVFAY M COFERICEDHD
BDET B FEEanld. REBERE CMEREREZRMUBEE. CORERZRERL
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5.3.2. Ambient and extreme temperature gas pressure cycling test BEFRESLUHBRREARAET( ViR (ESE)

(pneumatic)
SZFACHSSICXIU. MiEE3 54, 1AICHE > TKFEHARERL 5005108

The-system CHSS is pressure cycled in accordance with usirg FEEFSENPAINENNZ S —GEETFHR—
hydrogen-gasfor-500-eyetes{Annex 3, paragraph 4.1. test
procedure):

5.3.3. Extreme temperature static gas pressure leak/permeation test R REFFNAALR L/ iEERE (ERE)
(pneumatic).

ER(IE. MEE3 4. 2IHHELUVE4.3RAICHHOTEMRIZIEDLTS.

The test shall be conducted in accordance with Annex 3, HRFE = . c =2
paragraphs 4.2. and 4.3. SRR AT
~(a)yFhetestisperformed-aftereach-group-of 256-preumatie fbﬁ—lz_t%%‘h‘%ﬂﬁv%hcHSSb‘bTJFtljéﬂZoH—kuﬁFeﬂ(?Eg(iﬂﬁv%ﬁ—b
b)>-The maximum allowable hydrogen discharge from the-eempressed N AT
hydrogen-storage-system CHSS is 46 ml/hr/l water capacity of the i : LR%FEE’JB%“B/\O)IFEH:'.D‘
CHSS-storage-system. {Annex3;,paragraph-4-2—testprocedure): O 005 mg/ﬂ‘ (3 6 le/ﬁ) EBADIEBEASRN—RBIMEHHTIIRSBWN
{e)y-Ifthe-measured-permeationrate-is-greater-than-0-005-mg/sec = SIRPHS °
3-6-Nmi/min),atocatizedHeak-testisperformed-to-enstre-no-Any
single point of localized external leakage measured in accordance
with Annex 3, paragraph 4.3. shall not exceed isgreaterthan
0.005 mg/sec (3.6 Nml/min)-(Annex-3,paragraph4-3-—test
procedure).

5.3.4. Residual proof pressure test (hydraulic) HREMEREE CRE)
The-sterage-container with its container attachments (if any), as [RESNEEFERDSZHZHLY (HhE) BE7IYFAYN, MEE3 53.1.18(CH
specified, is pressurized in accordance with the procedure EENEFIREEEFHRICHEOTINET 3. 180%NWPH2/A0-MPaYE TR
specified in to-186-pereent N\WWP{+2/0-MPa)-and-heldatleast 4 HEEFDREEA SRR %
mindtes-without-burst{Annex 3, paragraph 3.1. test-procedure):

5.3.5. Residual strength burst test (hydraulic) TR BB IAEHER (RE)

The-sterage container with its container attachments (if any), as
specified, undergoes a hydraulic burst. to-verify-thatthe-The burst
pressure measured in accordance with the procedure specified in
Annex 3, paragraph 2.1. shall be is-at least 80 per cent of the
baseline-tnitiat-burst-pressure{BPy)-determined-provided by the
manufacturer in paragraph 5.1.1. (Annex3,paragraph-2-1-—test
procedure):

frEaaddl (BNE) BRFIVFAYMRULT MESNLED(CRERE
AUBRZIT D, COBKAT 2RI 5 AT N (IMEE3 52. 1. AICHEENS
FIEICHE>TRAEL., 555.1.1.J8CH E%b‘bimi#éhkﬁﬁéﬁ?%%@ﬁ%ﬁ%
FEFBPoD80% L L EHETHHEDET S, =
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5.4. Verification test for service terminating performance in fire NKBFICHBIF DY —EE I EREDIREEFHER
The CHSS shall undergo the two-stage localized/engulfing fire [CHSSIZ. BiEE3 SB5AICHRESNIZ2EIEORBPR/ 24N SRR EZ(I3EDE
test specified in Annex 3, paragraph 5. 9%,
The CHSS is filled to 100 per cent state-of-charge (SOC) with CHSSI3FABRRAL U TERKIET100%FIEIRE (SOC) FTHRIEETNS.
compressed hydrogen as the test gas. CHSS(&. Hh7dY—M, LN, OEmEDIZEE1IFEBAII. h7IdY—-M, M5
The CHSS shall vent to less than 1 MPa within 1 hour for N, BELUPN;OEMADIZSIF2EFELAIC. 1 MPaXkGIcR3FTHSR IS 6DL
vehicles of categories M1 and N1 or within 2 hours for vehicles |93, TPRDHISHESHIRELEISS. HISIHEGNREDTHSET3. BT
of categories M2, M3, N2 and N3. If venting occurs from CHSSD X SERBRPICTHRLBVEDE TS, TPRDHESOMSOHHEZIRE, B8R
TPRD(s), the venting shall be continuous. The container shall DEMH. FFBRF2zOMIBHEPSR. LV T1YF1YI RS, CHSSHSDIF
not rupture during the CHSS fire test. Except for discharges . FB. BLUHEED. 0.5 MmERBIIERANXEZELRVWEDET S,
from the exhausts of TPRD vents, any leakage, permeation, or | LE[CEZRSNEHIREBIOGEVTEEROEAD1L MPakiBICIETUTULWER S
venting from the CHSS, including through the container walls or (&, N&RERE(RTEE. (HRHDRELBIHOEBAETH) CHSSIT NS RERIC
joints, other components, and fittings, shall not result in jet AEgER 3.
flames greater than 0.5 m.
If the container pressure has not fallen below 1 MPa when the
time limit defined above is reached, then fire testing is
terminated and the CHSS fails the fire test (even if rupture did
not occur).

5.5. Requirements for primary closure devices —REMREDEM
The primary closure devices that isolate the high pressure hydrogen SemEKRITE S AT Lz fRhEtE 92—/ RERERE. 97205, TPRD.
storage system, namely TPRD, check valve and shut-off valve, as HEF. abctUJELﬁ#(at AFRAND/ = MU THERB LU BIREBEZ R T 587E
deseribed-nFigure—1;-shall be tested and type-approved in SNEEGES U TRIEENZENET D,
accordance with Part II of this Regulation and produced in conformity |[{AEOERTRE %b‘ B DOHEE. J1vT1>7 . MR BE. BLUTEZRZ. HD.
with the approved type. LTERROEHZ/BILIIHE . FRoATACHSSOE R (ENER, 212U, TPRD
Retesting of the CHSS sterage-syster-is not required if alternative N=RU17. ZOBDMFAIE. £FHER I DAEICEENDofEE(E. 5.418
closure devices are provided having comparable function, fittings, (CAES THATLICN SRR WA E 12D
materials, strength and dimensions, and satisfy the condition above.
However, a change in TPRD hardware, its position of installation or
venting lines shall require a new fire test in accordance with
naraaraph 5 4

5.6. Labelling INVFRIR
A label shall be permanently affixed on each container or container |ZFZFEEEFESRFVIVFAY ML, [BAMRBRINNZIEDFIDIE TAIUC(EAMR
attachments with at least the following information: name of the b, BEER. I7IVES, ®iEH. MFP, NWP, BRIDIERE (KHKkFRER
manufacturer, serial number, date of manufacture, MFP, NWP, type of |[9TCHG]RE) . Y—EXEIER. BREVIC, ZE23EETHHS REFTIS
fuel (e.g. "CHG" for gaseous hydrogen), and date of removal from 5.1. 2IECREINIGRERTDI SLATHERUH N E%ZR RIS, KRBT
service as well as—Each-containershalt-also-be-marked-with the ERHCERDAHFB IR, BER(CRII2REE DR MARAR . RINNZ2ERL, #
number of cycles used in the testing programme as per paragraph 7L CSdbDET D,
5.1.2. Any label-affixed-to-the-eentainer in compliance with this Y—-EXEIE A BiEENS2515FAFF205)-ZBIRVEDET D,
paragraph shall remain in place and be legible for the duration of the
manufacturer's recommended service life for the container.
Date of removal from service shall not be more than 2515 years {or
20-years) after the date of manufacture. "

6. Part II — Specifications of specific components for the IX—=MII — EFKRIFRES AT AICETIEIBEMER RO L%
compressed hydrogen storage system

6.1. TPRD requirements TPRDOEH

TPRDs shall meet the following performance requirements:
(a) Pressure cycling test (Annex 4, paragraph 1.1.);

(be) Accelerated life test (Annex 4, paragraph 1.2.);

(cd) Temperature cycling test (Annex 4, paragraph 1.3.);
(de) Salt corrosion resistance test (Annex 4, paragraph 1.4.);
(ef) Vehicle environment test (Annex 4, paragraph 1.5.);

(fg) Stress corrosion cracking test (Annex 4, paragraph 1.6.);
(gh) Drop and vibration test (Annex 4, paragraph 1.7.);

(ht) Leak test (Annex 4, paragraph 1.8.);

(i3) Bench top activation test (Annex 4, paragraph 1.9.);

(jk) Flow rate test (Annex 4, paragraph 1.10.);

(k) Atmospheric exposure test (Annex 4, paragraph 1.11.).

TPRDIEA T OMREEHZBILIBDET B,

(a) EHT10 iR (MEE4 5£1.118)
(be) NiREdn:RER (MEEZ4 5£1.218)

(cd) SBEH1V)iER (MiEE4 %£1.318)
(de) MIEEEHER (HEE4 5£1.418)

(ef) EHEMIRIEAER (MiEE4 5£1.518)

(fg) ISHBEREINRER (HEE4 5£1.618)
(gh) BTFHLMIREER (MEE4 5£1.718)
(hi) fmiER (MEE4 551.818)
(if) "RoFhTEENRER (MEE4 2
(k) Mg (fiEE4 5£1.1018)
(k) Xs(F<ER (MES4 551.1118)

1.918)
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6.2. Check valve and-attematie shut-off valve requirements FIERBLUESHEMFOEMSF
Check valves and-autematie shut-off valves shall meet the following |#FLERBLUEBHERF(E. LT OMEEGFEBILEIBDET S,
performance requirements: (a) BKEREER (MEE4 5£2.118)

(a) Hydrostatic strength test (Annex 4, paragraph 2.1.); (b) miiER (MiEE4 52.218)

(b) Leak test (Annex 4, paragraph 2.2.); (c) RREENTAIIHER (EE4 5£2.318)
(c) Extreme temperature pressure cycling test (Annex 4, paragraph  |(d) THEEEHER (MEZ4 5£2.418)

2.3.); (e) EMIRIGAER (MiEE4 552.518)

(d) Salt corrosion resistance test (Annex 4, paragraph 2.4.); (f) R&lI<EEHER (MiEE4 552.618)

(e) Vehicle environment test (Annex 4, paragraph 2.5.); (g) ExilEiR (MifEES4 562.718)

(f) Atmospheric exposure test (Annex 4, paragraph 2.6.); (h) I=ENEER (PifEE4 552.818)

(g) Electrical tests (Annex 4, paragraph 2.7.); (i) ISHEEEINGER (M/EE4 552.918)

(h) Vibration test (Annex 4, paragraph 2.8.); P oAKTRIEKEE S .

9. Conformity of production EEOESH

9.1 Procedures concerning conformity of production shall conform to the |£EOEEM(CEETSFIEL. #3E (E/ECE/324-E/ECE/TRANS/505/285]1 328
general provisions defined in Appendix2-Schedule 1 to the SMBIEL)DAT Y 1- )V 1MESZS2CESDc—RIBECEE T IENDET D, e
Agreement (E/ECE/324-E/ECE/TRANS/505/Rev.32-and amend.1). |(EBFOER4EmIcTE0ETS

9.2. The production control of the compressed hydrogen storage EHRKRITFESATABRROEEEERQG. I TOEMNEA4ZBLIEDETS.
system container shall satisfy the following additional
requirements;

9.2.1. Every container or, upon agreement of the Type Approval CHSSOZ£TNDESR. Fid. BXREHBEORIENHSNIELTOMEFv>IN—
Authority, every pressure bearing chamber of CHSS shall be &, FENRF B HRAZAVWTBIEROENTHS5>125%NWPET—EI DI
pressurized smoothly and continually with a hydraulic fluid or BICHIEL .. BIRORERELAIVGEL R >302RIFTIIEDLET S, HBRP DR
gas to the target pressure of > 125 per cent NWP until the BZE{LEEBREIIEDE TS RmOMEDES5DE(L. SHIEBSRDIESOERE, B
target test pressure level is reached and then held for > 30 EEDEDIHECLDFTMIZIEDETS.
seconds. Temperature variation during the test shall be taken
into account. The quality variability of the products shall be
assessed with a method defined by the manufacturer e.g.,
variability of elastic expansion, etc.

9.2.2. Sampling test YUYk

9.2.2.1. The sampling test and production control shall be implemented |V JHBRELVEESHT. BRRADNYFICEIDVWTREIZEDET S,

based on the batch of products. The maximum size of the batch
shall not exceed 200 units or one shift of successive production,
whichever is greater. The manufacturer shall conduct the tests
specified in paragraph 9.2.3. on at least one CHSS randomly
sampled from each batch of CHSS produced. In case that any
defects are confirmed through the sampling tests, the
manufacturer shall prevent the use of all CHSS in the same
batch.

NyFORXERR, 2008, FLEREREEDLYIMIOVWTNHKREVNSZEX
BULWEDETS, BiEEIE. CHSSEEDEZNYFISSIFAICHBUEDBLESE1
AICHUT, 9.2 3JAICHRESNIKEREREIT 6D ET S, YU I KBRICKD
TREHTERENEEES . RIEEEIR—/N\YFADR2TOCHSSD{EA%EIETS
BDETS.
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9.2.2.2. Upon request by the manufacturer after completion of at least |BIEBEHEI. 9.2.2. 1IHOEMISESU. 21<¢E2,000E U LDFHRE
20 sequential batches, including at least 2,000 finished SBESV20 LOEHRULENYFORERET T URRIC. RIEEHNSEBIHN
containers, complying with the requirements of paragraph (X, CHSSOEENSDY YTV I CHUTHREFIRZRBHBENTES. DB
9.2.2.1., the type approval authority may recognise alternative |&.&£ESNETNETNOCHSSICDOWT, #Hl T8, RIERESFITIREREICK
procedures for sampling CHSS from its production, In this case, |3&&EXS5IEEEMRIZDICT+NE. MEBEERT—HZEWITIENRIGEER
appropriate measures to trace the quality control data, that are |E936DETS. BiEERK RELVEY IV IL—MRE>TS VA AICHIEUTE
sufficient to monitor the production variances due to different [CHSSICXU. 9.2.3I8ICRESNEHKBREREI 26D ET S YTV HBRIC
factors e.g., material, process, environments, for each CHSS SOTRIEH RSN EIZE . REBZQZIRFRORIEEEIIIEEEDHHCHSS%E
produced shall be implemented. The manufacturer shall conduct |2 TYFEL. TNSDCHSSORUBEDERZRIL T3 DB RIEEZBULIED
the tests specified in paragraph 9.2.3. on CHSS randomly &9%.
sampled according to the sampling rate determined by the SHEEDRELEYYIVYIL— MIEREIBBLUCEDCEDEU. 9. 1IH[CH-OT
manufacturer. In case that any defects are confirmed through |#fAFE@EO—ZPELTRIETDEDETS. DY YTV I — Ml BmmED
the sampling tests, the manufacturer shall identify all the CHSS |ZERICEETIERCKELTYY IV IL—-MEEREEZAENSFNTVTS
potentially having the same defects and take the appropriate AN
measures to prevent further use of such CHSS.

The sampling rate determined by the manufacturer shall be
based on logical justifications and verified as a part of initial
assessment in accordance with paragraph 9.1. Such sampling
rate may include a strategy to adapt the sampling rate
according to the factors influencing the stability of the product
quality.

9.2.3. Procedure for sampling tests YUY HEBROFIRE

9.2.3.1. Burst test T ELH
The test shall be performed according to Annex 3, paragraph MERIIMIEE3 552118 (IERHER) [CR-THRETEIEDET S, iBREITOE
2.1. (burst test). The burst pressure of each sample tested shall |FHBOFEREDBDREEBPMIinEL. RED10EIDHKERT SERUIRRIE
be at least BPmin and the average burst pressure recorded of HDOFIEIEZBPo -10% B EETB.
the last ten tests shall be at or above BPo -10 per cent.

9.2.3.2. Ambient temperature pressure cycling test in batch testing NYFFAMCHITZEBREE DY A )R
The test shall be performed according to paragraph 2.2. (a) to |ABREMIESES3 52.2IH(a)H'5(c) (FRKEYAVIEER) (C->TEET S, &
(c) (hydrostatic pressure cycling test) of Annex 3, except that [EU. RBSLUVERERADOREEM. BLUHWEEEZEMHIEARLEV. CHSS
the temperature requirements for the fuelling fluid and the Baz(d>125%NWPOFEKEZAVWTENYA V)27, iREHIBRWMEE(
container skin, and the relative humidity requirement, do not 22,0009/ FT. FEBREDFEETIETITS>EDE TS, CHSSEER IR
apply. The container of the CHSS shall be pressure cycled using (D11,000912)lETICREPIFEANBRVWEDET S,
hydrostatic pressures > 125 per cent of NWP, to 22,000 cycles
in case of no leakage or until leakage occurs. The container of
the CHSS shall not leak or burst within the first 11,000 cycles.

13. Transitional provisions RBME

13.1. As from the official date of entry into force of the 026+-series of 0201ET ) —XDIERFEINE LARE . AEEARAIZER I3V N3 0ED.
amendments, no Contracting Party applying this UN Regulation shall |0284ZXET 3 —X (Lo TERETENIEARR RO T TEMEDR K ZRE DTS £(FZ 1T
refuse to grant or refuse to accept UN type approvals under this UN [ ANZIESL TSR,

Regulation as amended by the 0261-series of amendments. "

13.6. As from 1 September 2027, Contracting Parties applying this 20279A 1B #. AMAZBEATIHEHNEE. 2027498 1HUBFRAIC
Regulation shall not be obliged to accept type approvals to the [RITShEXTOBETIV-XDOBXBEEZZITANZIBRHEEALBRVWEDET S,
preceding series of amendments, first issued after 1 September |# IS E AR DA TGS EIT i} ==
2027 .ContractingParties-applying-this Regulationshallnet refuseteo  |BIHERTFE St s
9 I” P hie b l_g yPre lg -

13.7. Contracting Parties applying this UN Regulation shall continue to|AXEERAZERI3HFHNEIE. 2027F98 1B LDRIICRAICRITENEERA
accept type approvals issued according to any of the preceding |RIDFKETHETIV—-XDNT N> TRITENERKBEESISHERIFAND
series of amendments to this Regulation first issued before 1 BEDET B EIEL. INSE 4 DFEITIRET Y — A DFFBIRENCDREDRIAE
September 2027, provided the transitional provisions in these |ZREUEEDTHIEEFEMHETS,
respective previous series of amendments foresee this
possibility.

13.8. Contracting Parties applying this UN Regulation may grant type |AEERAZERAYFHENEL. KRB KEITHMET V- X (> TRRBEET

approvals according to any preceding series of amendments to
this Regulation.

5932ENTES
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13.9. Contracting Parties applying this UN Regulation shall continue to | AXEERA%ZERA I 3#FHEE, ARUDEITHET SV - X(HT3EEFDRE
grant extensions of existing approvals to any preceding series of | D{IhNEPNZEIEHERKRIZEDET .
amendments to this Regulation. "

Annex 3 Test procedures for the compressed hydrogen storage system |EHKFTEIES AT ADORERFIR

1. Test procedures for qualification requirements of CHSS eempressed |CHSSHEHEASREFEDZRTE BZ1HCRII 2B FIRILL T IR IIEDER NS,
hydregen-sterage-are organized as follows: AUHEE F2EAWESE E2IEHLVEIAEC. EEMEEIHMMEE (RARAIS.1
Paragraph-2-of this-annexis-Paragraphs 2. and 3. of this Annex EOEM) . BLU. HEEMAY (FRAS.2EHDEMH) OHEFIEEIEHTS.
contains the test procedures for baseline performance metrics SRS B At Ot R TR C 5 ASRBIS 2150 & A
(requirement of paragraph 5.1. of this Regulation) and performance |EBEMEE F4E(CFEEINZA>0- FMEREEDOHRFIRZEHTITHD. (KR
durability (requirement of paragraph 5.2. of this Regulation) AI5.3IEDOEH)
Paragraph-3-of this-annex-is-the-test proceduresfor-performance AMEEMESE SE5IEICNKRICHITY-EXZ IR0 ERFIRZREITSIT
ehurabiity{reauirement of paragraph-5-2—of this Regutation) Hd. (AIANS.4IHOZEM)
Paragraph 4 of this arrex-Annex contains is-the test procedures for |AMHBER 556IB =M
expected on-road performance (requirement of paragraph 5.3. of this |5-5I8H&4)—
Regulation) BIESDMEDRVRD, 2TOHERDOEBEIREIZ20 + 15°CLT3.
Paragraph 5 of this anrex-Annex contains is-the test procedures for |BIERDISELIBRVRD. EHYAINDT—FH2I7VUS ) BAREEL HZET B,
service terminating performance in fire (requirement of paragraph BIERDIEENBRVRD, A=T VI RORER/(SA—H—DHFBLEFRLEE HHE
5.4. of this Regulation) R{LTELW.

h 6 of thi s 1 | ‘

Unless otherwise specified, the ambient temperature for all tests
shall be 20 + 15°C.
Unless otherwise specified data sampling for pressure cycling
shall be at least 1 Hz.
Unless otherwise specified, the acceptable tolerances of the
open ended test parameters may be recommended by the
manufacturer.

2. Test procedures for baseline performance metrics{regtirement-of MRS HMIE RO R FIE—-AARM S HEOE)—

2.1. Burst test (hydraulic) iR (RIE)

The burst test is conducted at the ambient temperature ef26(£5)°€C
using a hydraulic nen—<corrosive-fluid. The rate of pressurization is
less than or equal to 1.4 MPa/sec for pressures higher than 150 per
cent of the nominal working pressure. If the rate exceeds 0.35
MPa/sec at pressures higher than 150 per cent NWP, then either the
container is placed in series between the pressure source and the
pressure measurement device, or the time at the pressure above a
target burst pressure exceeds 5 seconds. The burst pressure of the
container shall be recorded.

IREGRER (T, FERAERAFEN R Z{EAL CREIRE20(+5)2€TEMI 5. 2R
ERENND150%BOENOHE. IEEREFL.4 MPa/sELTFET 3.
150%NWPHBOE I THIEREN0.35 MPa/sZBATV\3IBa (. BeazE T
ERBIVENRERERBTEISGREL VSN, EEEFRRENZEBL
RSN S ZEB ATV, BasDIEENZELIFRI DBDET B,
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2.2. Ambient Ppressure cycling test (hydraulic) BBEADS1 IR CRIE)
The test is performed in accordance with the following procedure and [ TFOFIES LV RLICHRESNIEKERINGA—F — (RO TERERZ T B
the test parameters specified in Table 1 below: (a) BB SRR RFRNRZFRIET D,
(a) The-eentainer test article is filled with a hydraulic ren—cerresive |[(b) BB /FENR(IEHERFIIGET . RLICRESNEIREREOEEEARH
fluid; e CEESED, RIB. BEMFENR, SEREBOREE. SacmiRamliy 1
(b) The-eontainer test article and fluid are stabilized at the AR, FHEDRE (CHERFI 5, BB ORE (SRR YA V)T, IRIT
temperature specified in Table 1 thespecifiedtemperature-and mELERDBENDD.
relative-humidity at the start of testing. :+The environment, fuelling |(c) EasBREHBHI2(E 1Y MPan SR LICRESNEBIEE F TREDHA I
hydraulic fluid and the surface of the test article eentainerskinare [FHoEES IO EBIARBREECE NI ZINZ 3.
maintained at the specified temperature for the duration of the (d) B2EADICABERNRDBEZREDRE [RFUERTS. BEaD1YLYb
cycling-testing. The-econtainer test article temperature may vary DTEBREIHECTERITIEDETS.
from the environmental temperature during cycling-testing; AR RiEE. BRI TVWAIOAO-T O DREREMFIC L DEER
(c) The-container test article is pressure cycled between 2 {£1} MPa |DRHIMIEEFSIET S, WMEYLINDOTOT7ANEIBETBIENTES,
and the target pressures specified in accordance with Table 1ata
f : I . cort] Fied | i
eyetes;
(d) The temperature of the hydraulic fluid-within entering the
container-s shall be maintained-and-monitored at the specified
temperature and monitored as close as possible to the container
inlet;
Note: The manufacturer may specify a hydraulic pressure cycle
profile that will prevent premature failure of the container due
to test conditions outside of the container design envelope.
2.2. Table 1 =1
(DDF) Pressure cycles and conditions ENVAL O EEHE
Purpose Number of cycles  Target Pressure Temperature Rate | BEIHY HAIIE BEx mE HE
Baseline initial Environment: NHRESI LI R :
pressure cycle life 20+15°C HanDEAE(E 20 + 15°C
(paragraph 5.1.2.) 22,000 or until > 125 per cent Hydraulic fluid: <10 cycles (5.1.2I8) 22,000 X(& YEEDE : <85
leak occurs NWP 20+15°C  per minute U—IONRETRFHT >125%NWP 20 + 15°C 1083414 J)
3. Test procedures for performance durability (requirement of paragraph | 4EEMAEDRERTFIE (AR5 2IEOEH)
5.2. of this Regulation)
3.1. Proof pressure test £ FBR
The-system container with its container attachments (if any), as |MESNESAFABRELY (BNE) BIR7IVFAY M. BIEHRERECEET
specified, is pressurized smoothly and continually with a ren- BET—ENDRGENFEHERMEREBIREEBATINEL. ATFOR2ICHREE
eorrosive-hydraulic fluid or gas until the target test pressure level is  [NIEBSBIARESIRFRHREIF I3,
reached and then held for the duration specified in Table 2 below:
3.1. Table 2 )2

Target pressure and holding duration of proof pressure test

i SR ER D Bl RS & U R I3 B3

Purpose Target pressure Holding duration | BB BEx 1R FFIFRE
(Initial) proof pressure test (#88) mEEER

(paragraph 5.2.1. and 5.3.1.) > 150 per cent NWP >30seconds | (5.2.1 HHLV 5.3.1I8) >150%NWP =30
Residual proof pressure test YR EE M E R

(paragraph 5.2.7. and 5.3.4.) > 180 per cent NWP >4 minutes | (5.2.7 ALV 5.3.4 18) >180%NWP >4 5
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3.2. Drop (impact) test (unpressurized) BT (EE) HER (hERL)
The-sterage container and its container attachments (if any) is EHmARddLU (bhiX) BEFHYFAY MU, AEBIIEZITNI AZRIE
drop tested-at-ambienttemperature without internal pressurization or |RUVIARETEBENREEE T iRz K9 5. FesmiRmPls g TaE 3K E(LDL\
attached valves. The surface onto which the-eentainersare test Tl& FBTKERI - MY RELIFEEDEE 2 DORMZ(ER T 5, & Tl
article is dropped shall be a smooth, horizontal concrete pad or other |BRHICEHERER B D BRREDF L (FEREZFHIELESELTIIRE RV, EEL. EEZE
flooring type with equivalent hardness. No attempt shall be made 'FnitEﬁEF(d:ni\iﬁﬁnitﬂwixﬁl’éllﬁltbmimztttbttb\
to prevent the test article from bouncing or falling over during a £ ]
drop test, but the test article shall be prevented from falling
over during the vertical drop test.
The test article-orientation-of-the-container-being-dropped-(in
accordance-with-therequirement-of-paragraph-5-2-2-)-is-determined
as-folows—One-or-more-additionat-container(s) shall be dropped in
any one of the following four orlentatlons eaeh—e#H&e—eﬁeﬁ%aﬂeﬁs
3.2. (i) Bropped-eneefFrom a horizontal position with the bottom 1.8 m  [(i) EENSKREE COIERHEL.8 MMSKIEI THEEEFEEEE T a5, Bix#RT
(DD%F) above the surface onto which it is dropped. In case of non- RULERDIRE. BSORAEZEGISNE TAICATTKECHEZATEL. &
axisymmetric container, the largest projection area of the A DIESEPETDE MITTRERIRD/KFICRETIEDETS.
container shall be oriented downward and aligned horizontally, |(ii) Fss#HEEEFEE5RMADIES I G BEOH5EmEZ LU, RT>2v)L
the shut-off valve interface location and its centre of gravity IRIF—-%488 IBLELUTHEUEE T SETEEI SAIREECOIERE<1-8m.
should be horizontally aligned as it is feasible; BEMTETFEE3. WHRIIEEE. EEISKEETOIERN0.1 mETEHE
(ii) Bropped-ence-onto-the-end-of the-containrerfFrom a vertical N1.8 MZEBALDULTIEBRERV, HHFTRVERDISS. EMADIESTEILE
position with the shut-off valve interface location-perted-end DELIAIEERRDEBEICATETZIEDELT S,
upward, with a drop height calculated based on a potential energy
of-netdess-than-488 J.,-with-the-height-of thetowerend-no-greater
than—<18-m. In no case shall the height of the lower end be less
than 0.1m or greater than 1.8m. In case of hon-axisymmetric
container, the shut-off valve interface location and its centre of
gravity shall be vertically aligned;
3.2. (iii) Bropped-once-onto-the-end-of-the-containrerfFrom a vertical (iii) FeEretErE T3 EMADIEST aHESE 5EEE T (L. RT> v
(DD%F) position with the shut-off valve interface location-perted-end IR F-%488 IEEVTHEUEETHRET. EEATE TEE2. LWHRSEE
downward, with a drop height calculated based on a potential 26, EEHISKEFTOIERHN0.1 mZTELENL.8 mZEEALOLTERSR
energy of rettessthan 488 J., In no case shall the height of the [V, BN ((EHESEOH3R—EM2EHD) OHS. COHBTOE T (&
lower end be less than 0.1m or greater than 1.8m. If the WHERV, BT RVERDIZS. EMADESEIEEDOE LI TIEERIRDEE
container is symmetrical (identical-perted ends), this drop orientation |[CSAZETDEDET .
is not required. In case of hon-axisymmetric container, the shut- |(iv) {aEEBEOH5ERIBMADIESEPE T(CLU. EOUNSKEETOIERE<1.8 m
off valve interface location and its centre of gravity shall be DRIEMNS. BEABICHHUTA5COBETE Fetd. FasrHelg 831U
vertically aligned; [KECPRERIDIEREN0.6 mMEKWDIZS . BUNSKEE COIERE<1.8 mEEE
(iv) Prepped-enceat-From a 45° angle from the vertical orientation (0.6 MM EZMIFTERLSIETAEZEE IS, BT RVEIRDIES. &
with the shut-off valve interface location-apertedend downward |FHOESERHETCDELEBZIRD . BESRICKULTAS OAENHD. EETFH
with its centre of gravity-<at 1.8 m above the ground. However, if DESTHHIRHECRIEDETS.
the bottom is closer to the ground than 0.6 m, the drop angle shall be |[HDDE T A EZX 1R,
changed to maintain a minimum height of 0.6 m and a centre of
gravity-ef<at 1.8 m above the ground. In case of non-
axisymmetric container, the line passing the shut-off valve
interface location end and its centre of gravity shall be 45°
angled from vertical orientation and the shut-off valve interface
location shall become the lowest.
The four drop orientations are illustrated in Figure 1.
3.2. Figure 1 X1
(DD%) Drop orientations EBTAE

45

[lﬂ.ﬁm

ce nire of gravity

. U tTJ

= 4881
< 1.Bmi
9

45

[lﬂ.ﬁm

[E nire of gravity

. U kTJ

= 488
= 1.Bm
9
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3.3. Surface damage test (unpressurized) FKEESER (WIERL)
The surface damage tests and the chemical exposure tests RABEHRRSLIEEME (TR (MWES3 5£3.410) . F|/F7IVYFA
(Annex 3, paragraph 3.4.) shall be conducted on the surface of |YMDBEECHHIDST, FFEIFICEBROMEFv>IN—[CFEHESRD. BBROR
the pressure bearing chamber of the container as long as it is HETEMEIIEDLTS.
accessible regardless of the existence of the container HEEMEEVEFIRICHO>TERVIVFAY MEROATENTEZESE. B
attachments. BV IYFAY PMEERDA L BEROMEF Y N—-DRETHEREREITIEDET
If the container attachments can be removed in accordance with|%.
the process specified by the manufacturer, then the container [ENUADIEEE. B2(CRT LSIC, BERFIYFAY MORATHIRZRMTSE
attachments shall be removed, and the tests shall be conducted |D¢93,
on the surface of the pressure bearing chamber of the container.
Otherwise, the tests shall be conducted on the surface of the
container attachments as indicated in Figure 2.
3.3. Figure 2 B2
(DD%) Surface damage flow chart REEGEHBRIO-Fr—b
CHSS wio closures
Container and container EETEE OEL HSS
attachments (if any) after %Tmﬁﬁﬁﬁ-ﬁﬂ.ﬂ (&
drop test
i;l_q_ Does container
E attachments exist?
i ES
iy O COUSONN
process specified by the i
mianufacturer?
- | |
Remove container ’
(- Test on chamber Test on container BRTRyFA kg ¢
surface .I?;:':ZT-IC::ES; attachment — o i—EETHE B LJF;'J.I‘M ﬁ'“.?g;;;j ~+T
FroA—RETHE
3.3. The test proceeds in the following sequence: BRI T DIEF TITI,

(DD%F) (a) urface flaw generation: A saw cut at least 0.75mm deep and |(a) RE/EOLER | LR THRESNLIR@AIC, iFE0.75 mmBl L, K200
200mm long is made on the surface specified above. If the mm EDY—-hy b Mesklt3d. BREZTOESMRAZEMRISLICLOTEM
container is to be affixed to the vehicle by compressing its ICERD{FFBmSE. ®E1.25 mmBlLE, KE25 mmI EOZ2HDY-hvh
composite surface, then a second cut at least 1.25 mm deep and |Z. —’)EOJ‘J 7J‘J I*@ﬁ'iﬁc’:(ilii‘.iiﬂ']d)ﬁ%ﬁd)u"ﬂ‘iﬁmubﬂxéo?}HEb%H%Wie
25 mm Iong is applied at the end of the container which is PEF S A50 A $H ‘ 7 .

3.3. (b) Pendulum impacts: A surface of the test article opposite to the |(b) IRV FREE | LRETHRESNERAO A QKRN BIFRE., F@FEA

(DD%) surface specified above or a surface of a different chamber, in HCHBIEGSNEEROFr o N-2B89 388505530 F > /N -DRE

the case of a container with multiple permanently

interconnected chambers, The-upper-section-of-the-horizontal

storage-container-is divided into five distinct (not overlapping) areas
100 mm in diameter each (see Figure 32). After-Immediately

following a minimum of 12 hours preconditioning at £ -40 °C in an
environmental chamber, the centre of each of the five areas sustains
the impact of a pendulum having a pyramid with equilateral faces and
square base, the summit and edges being rounded to a radius of 3
mm. The centre of impact of the pendulum coincides with the centre
of gravity of the pyramid. The energy of the pendulum at the moment
of impact with each of the five marked areas on the container is > 30
J. The-container test article is secured in place during pendulum
impacts and not under pressure.

% K DEFR SO EEMRERE 100 mmOAEDDEPD(CHI L (L (BRSRVE
3(0) DB (K38882)  BEERNCHBVTE-40°CTRIE1 2RI T ¢
AU ETOEBEEICE. ADOEDTNENORIRIPIIRDF(CLZEELZIZ
3. IRDFIEDDEEIES DL ENSKDESIY MEENSHKD. TEmEimEHE
3 mMmOBIEET S, IRDFOFTEOFOME, ESSYROELNE—FT . Bes LOH

DOEPIHZ(FBDEEDOBEBDIRD FOIRIF—(E. =30 IET 3, IRDFICLBFTE
z17oM . SesEEEREB SPTEDMIEICETEL. IEERUZR,
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3.3. Figure 32 32
(DDF) Side view of container S AmE
1
2K K 2R R 3 2R NN 2R j
I""_'.,_.r ' Ve S ‘.__/"'! I""_'..,_! " Ve P ‘.__z""!
1 1
! !
1 I 1 I
L ! - B
1 1
"Side" view of tank "Side" view of tank
/_\§} '\.{J ) LN '\!l\ /_&) '\i} L L '\_1\
"Side" View of Container "Side" View of Container
3.4. Chemical exposure and ambient-temperature pressure cycling test {EEME(KESLVERREE DAL iER
Each of the 5 areas of the unpressurized container (with container [#RDFICEBITE (MIEE3 5£3.318) ZIToIELTORVESES (BLUZRHT
attachments, if applicable) preconditioned by pendulum impact BESRBRVIVFAYDN) OREIOOEZED %, FeDRADDBERDIE—ICFE
(Annex 3, paragraph 3.3.) is exposed to one of five solutions: EEE
(a) 19 per cent (by volume) sulphuric acid in water (battery acid); (a) 19 (B2) %OWME/KER (HIREL)
(b) 25 per cent (by weight) sodium hydroxide in water; (b) 25 (BE) %0/KEE(tF NI LKER
(c) 5 per cent (by volume) methanol in gasoline (fluids in fuelling (c) 5 (BE) %DX5)-IAVI AR G&HPRICHDRIAK)
stations); (d) 28 (BE) %OHEE7EZDULKER (REBR)
(d) 28 per cent (by weight) ammonium nitrate in water (urea (e) 50 (BE) %OXFINTINI-IKER (JO>MIRFEFR)
solution); and
(e) 50 per cent (by volume) methyl alcohol in water (windshield
washer fluid).
3.4. The test article-eentainer is oriented with the fluid exposure areas on |FRERE AN T. RIKCIFET B0 % L(CEKESICLTES VA>T 133=>)
(DD%F) top. A pad of glass wool approximately 0.5 mm thick and 100 mm in |Z{Tolc ADDEEFFIC. BEHI0.5 mm. BEEFI100 mmaI ST —)LD/\y Rz
diameter is placed on each of the five preconditioned areas. A B HERT. /Ny RIRAESASLIVERE CRNIRRBEZHER I IHTDRED
sufficient amount of the test fluid is applied to the glass wool sufficient |5RE&&RET SAT—IUSES . BREPC OIS, TSAFYIBEEISAV-ID
to ensure that the pad is wetted across its surface and through its LICEBLTELLN.
thickness for the duration of the test. A plastic covering may be 320 - ) 5B RIS 0(I TR, Fesx (REICLD) >
applied over the glass wool to prevent evaporation. 125%NWPH2A-0-MPaYB LU RIBIRE26(+5)°CT. AR EH48RFFIFL
The exposure of the test article-centainer with the glass wool is 1z, BRI SRR CRU TRORERZITD,
maintained for at least 48 hours with the test article-eentainer held =82 2181t FRESREBEE = FRFESAE &
at > 125 per cent NWP +2/-6-MPa)-(applied hydraulically) and PRSI == TSR lHE2 £ 1 MPabhSRIICHRESNEBEEZT
ambient temperature26-{+5)2€ before the test article-container is| ENYALIINEMZ D, T YL INEEHEDTT T UEE. F3520—-)L0) VW REERDER
subjected to further testing. WCEZROREZ/KTI I, = 1 S
. b : " fied ;
The test article is pressure cycled from 2 + 1 MPa to the target
pressures specified in Table 3. The glass wool pads are removed
and the container surface is rinsed with water after the-final-10-cycles
to-specified-final-target pressure cycling is completedare-conducted.
3.4. Table 3 &3
(DDF) Pressure cycles and conditions - chemical exposure and ambient |[ENYL VB LV EHF—LEME R <ES LV BEBIREENY A )V iHER

temperature pressure cycling test

Purpose Number of cycles Target Pressure Temperature Rate =]:p) HA9) 38 BZEE aE RE
Chemical exposure 60 per cent the ) {EFMEEE RIE
and ambient specified number Environment: SLVEBREREN |5.1.2 BTRELE 20 £+ 15°C
temperature of cycles 20£15°C Y1) Bk H|EHAIINEBO {EBDE : <59
pressure cycling test determined in| 2> 125 per cent Hydraulic fluid: | <10 cycles (5.2.418) 60% | >125%NWP 20 + 15°C 10 Y1)
(paragraph 5.2.4.) paragraph 5.1.2. Nwp 20+15°C | per minute LROS5RED
of which the last| > 150 per cent 10 1Y) | >150%NWP
10 cycles NwP
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3.5. Static pressure test (hydraulic) AL (RE)
The test article-sterage-system is filled with a hydraulic fluid and [FEEHBEFESAFAZEENRT FIEL. BEHIHZETAMRCEE 11,0008, 3
pressurized to 3 125 per cent NWP-the-targetpressure in a 85°CORETEEEP3125%NWPETHNET B, TDLE, FHBREHLUIER
temperature-controlled chamber at 3 85 °C for at least 1,000 hr BB ORAOEE (3. FRESNEFRE ., BERER5°E8HN(C
during which the—Fhe temperature of the chamber and the surface (#5973,
of the test article are maintained-non—corrosive-fueling-fidid-isheld
at the target temperature-within—45-°€ for the specified duration.
3.6. Extreme temperature pressure cycling test BIREEDY )V aER
The test is performed in accordance with the following UTOFIES LV RACHESNERERR/(SA - —-ICHEH>TEERE R T S,
procedure and the test parameters specified in Table 4: (a) BB EHBRICSVWTIEEIRTRIET S,
(a) The test article is filled with a hydraulic fluid for each test; |[(b) KBS LV EENRIIZHEROBAIEIFIC, RAICHESNLIRES LU HEXT
(b) The test article and fluid are stabilized at the temperature |[[RETRESES, RIE. FHhiR. HLUHEXB ORI, HERY 1)U, RE
and relative humidity specified in Table 4 at the start of each DBRE(CHEIFT 3. SBRHRIDEBREIKERY (I, RIBEELERIZSNH
test. The environment, hydraulic fluid and the surface of the test|%.
article are maintained at the specified temperature for the (c) sEREAIE2 £ 1 MPahSRAICRESNEBIREZFTENDYA V)V ZEMA
duration of the cycling. The test article temperature may vary %o
from the environmental temperature during cycling; (d) BRRICADFEROBEEZREDRECHRITU. BEROIVLYMDTERET
(c) The test article is pressure cycled from 2 + 1 MPa to the IECTERIZIEDETS.
target pressures specified in Table 4; AR BREEHERP. KKELDEEVEHEZFSL. ABRREICRZEL THSiR
(d) The temperature of the hydraulic fluid entering the ET3LEHERTS,
container shall be maintained at the specified temperature and
monitored as close as possible to the container inlet.
Note: It is recommended that the container is kept at greater
than atmospheric pressure for the duration of the testing and is
only depressurized once stabilized to ambient temperature.
3.6. Table 4 =4
(DDF) Pressure cycles and conditions - extreme temperature pressure |EHNYLINELVEH—ERIBREENDY A IIViHER
cycling test
Purpose Number of cycles|  Target Pressure Temperature Rate By YA % BEE BE HE
Extreme cold test Environment: 1B RERR RIS .
< -40 °C at the start EER DRI IFIC
20 per cent the of each test 5.1.1.2 IHTRELE <-40°C
specified number Hydraulic fluid and METLIIED {EENRB L VRM : <89
of cycles surface: 20% | >80%NWP Y1) h<-40°C| 10 B1I)
determined in < -40 °C for HSaRER =iE
paragraph| >80 per cent duration of the <10 cycles >85°C.
5.1.1.2. NwP cycling per minute 5.1.1.2 HTRELE HIHEE>80%
Extreme hot test Environment: MEHLIINVED | 2125%NW | FEIRS LR : <85
> 85 °C and > 80 per 20% P YA ) h>85°C| 10 H1I)
20 per cent the cent relative
specified number humidity
of cycles Hydraulic fluid &
determined in surface:
paragraph | > 125 per cent | > 85 °C for duration <10 cycles
5.1.1.2. Nwp of the cycling per minute
4. Test procedures for expected on-road performance (paragraph 5.3. of [ FA8aN3A>0— RI4EEICRII25ERFIIE (A#RAI5.318)
= A — 71 EES TV MdEESED ==

this Regulation)

: . | ided:hydraul |

Test sequence and parameters of the ambient and extreme
temperature gas pressure cycling test are specified in Tables 5a
and 5b.

3

5aB LU S5bICHET S,

EHLCBIRREAAEY M IV RROMBFIRE LT /SA-5-, K
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4, Table 5a #&5a
(DDF) Ambient and extreme temperature gas pressure cycling test FRRES LU BRRENAEY 1 JIERERD)SA—45—
parameters
Ambient Initial CHSS Fuel Delivery Initial CHSS ®
No. of cycles Conditions Equilibration Temperature Pressure Target Pressure | YA/7)L#% BFEZM | ¥HAEENREE MREUEAEE | FIEAES BiEx
5 <-25°C <-25°C 20+£5°C | <2 MPa |>100 per cent SOC | 5 <-25°C <-25°C 20 + 5°C| <2 MPa | >100% SOC
5 <-25°C <-25°C | -33°C to -40°C | <2 MPa |> 100 per cent SOC | 5 <-25°C <-25°C | -33°C~-40°C| <2 MPa | >100% SOC
15 <-25°C N/A | -33°C to -40°C | <2 MPa | > 100 per cent SOC | 15 <-25°C @A | -33°C~-40°C| <2 MPa | >100% SOC
5 >50°C,>80 | >50°C, >80 5 >50°C, >50°C.
per cent RH per cent RH | -33°C to -40°C | <2 MPa | =100 per cent SOC >80%RH >80%RH | -33°C~-40°C| <2 MPa | 2100% SOC
20 >50°C, > 80 20 >50°C.
per cent RH N/A | -33°C to -40°C | <2 MPa | > 100 per cent SOC >80%RH WRAS | -33°C~-40°C| <2 MPa | =2100% SOC
200 20°C + 5°C N/A | -33°C to -40°C | <2 MPa | >100 per cent SOC | 200 20°C % 5°C AN | -33°C~-40°C| <2 MPa | >100% SOC
1st 1 EHD
permeation 55°C to 60°C | 55°C to 60°C N/A N/A |>100 per cent SOC | &i# 55°C~60°C | 55°C~60°C ERS EASN | >100% SOC
25 >50°C, > 80 25 >50°C.
per cent RH N/A | -33°C to -40°C | <2 MPa | > 100 per cent SOC >80%RH WAS | -33°C~-40°C| <2 MPa | >2100% SOC
25 <-25°C N/A | -33°C to -40°C | <2 MPa | >100 per cent SOC | 25 <-25°C #EAS | -33°C~-40°C| <2 MPa | =100% SOC
200 20 +5°C N/A | -33°C to -40°C | <2 MPa | >100 per cent SOC | 200 20 + 5°C #EAS | -33°C~-40°C| <2 MPa | =100% SOC
2nd 2EEHD
permeation 55°C to 60°C | 55°C to 60°C N/A N/A |>100 per cent SOC | &Ei# 55°C~60°C | 55°C~60°C BERN #EAS | >100% SOC
4, Table 5b #+5b
(DD%F) CHSS pressurization rates for ambient and extreme temperature |BBERES LU ERIBRE AT Y A V)V iERDCHSSHIEERE
gas pressure cycling tests
CHSS Pressurization Rate (MPa/min) CHSS hiE®EE (MPa/min)
50 °C Ambient 20 °C Ambient -25 °C Ambient| _25 oC Ambient 50°C AERE 20°C AERRE -25°C BRBERE | -25°C FEE
CHSS volume |40 °C < Tjuer < -33 °C| -40 °C < Tjuet < -33 °C|-40 °C < Tjuet <-33 °C| T,y = 20 °C +/- -40°C < Trye1 < -| -40°C < Tryer < -| -40°C < Tryer < - E
@) soc | CHSS &% 33°C 33°C 33°C| Tpye = 20°C
(L) +/- 5°C
50 7.6 19.9 28.5 13.1
50 7.6 19.9 28.5 13.1
100 7.6 19.9 28.5 7.7
100 7.6 19.9 28.5 7.7
174 7.6 19.9 19.9 5.2
174 7.6 19.9 19.9 5.2
250 7.6 19.9 19.9 4.1
250 7.6 19.9 19.9 4.1
300 7.6 16.5 16.5 3.6
300 7.6 16.5 16.5 3.6
4 . 12.4 12.4 2.
00 7.6 ? | 200 7.6 12.4 12.4 2.9
500 76 i 29 23 | 500 7.6 9.9 9.9 2.3
600 6 8.3 8.3 21 | 600 7.6 8.3 8.3 2.1
700 71 71 71 19 | 700 7.1 7.1 7.1 1.9
1000 5.0 5.0 5.0 14 | Too0 5.0 5.0 5.0 1.4
1500 3.3 3.3 3.3 10 | Tso00 3.3 3.3 3.3 1.0
2 000 25 25 2.5 97 | 2000 2.5 2.5 2.5 0.7
2 500 2.0 2.0 2.0 05 | 2500 2.0 2.0 2.0 0.5
4.1. Gas pressure cycling test (pneumatic) HAESAOIER (ZERTE)

(a) The CHSS is pressure cycled using hydrogen gas for total
500 cycles, which are divided into two groups of 250 cycles each
according to the test parameters specified in Table 5a;

The specified temperature and relative humidity is maintained
within the test environment throughout each pressure cycle.
When required in the test specification, the CHSS temperature is
stabilized at the external environmental temperature between
pressure cycles. If system controls that are active during vehicle
service prevent the pressure from dropping below a specified
pressure, the test cycles shall not go below that specified
pressure;

The fuel delivery temperature shall conform to the specified
range within 30 seconds of fuelling initiation;

(b) The ramp rate for pressurization shall be greater than or
equal to the linearly interpolated rate in Table 5b according to
the CHSS volume; however, if the measured internal
temperature in the CHSS container is greater than 85°C, then
the pressure ramp rate shall be decreased;

(a) CHSSICHUTKFENAZERLTEE5009 1 JIVOEAYA INEITS. E
BB INBIRSalCRESNIEER)(SA—F— LT, F2509 170D _D20D
INV=-TC333. HBREREAR. KENDVCI)H, BICREDRES LU
RETHITT 3. BREMACIDERENIBESR. ENY/IIEBODCHSSIEEZE
ABRIRBEETRESES. EMOERRICIFEITHSATABIEICKD. EHOH
MEEUTMETI3DZMHILLTVSIRS . FEBRY A JIVREENZTES
BOWEDET D, MRBHSIRERRBHIERIED 53012 LIACHRESERIICES
IB56DELT Do

(b) MEDF>I'V— MICHSSOBFEICIEU TRSbDFRAHRIL— MU LTS,
EIEU. CHSSE A TRIESNEAEPREN85°CREAZIRE. EN5VTIV—
PR EEIEDET S,
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4.1. (c) If devices and/or controls are used in the intended vehicle |(c) MWHROEMHT. CHSSERRDIBIHBPIEHEREZP LT IRES LU/ FEH
(DD%) application to prevent an extreme internal temperature of the |fHIZERAULTV3I5E. HERENSOFRES LV /FEEHEH (FEBRSFOF

CHSS container, the test may be conducted with these devices |E) ZAVWTEBULTELL.
and/or controls (or equivalent measures); (d) BREHREMDERE W REMORAMRBREEE LTS, 500BIDEN
(d) The de-fuelling rate shall be greater than or equal to the YL IMD5550E(EVWThE. BEEDNCHSSERDININF (&SR RFY
intended vehicle’s maximum fuel-demand rate. Out of the 500 |Za17)VCHREVEFRTHRRIREEDEREL LOEREZAVWTERET S,
pressure cycles, any fifty pressure cycles are performed using a |(e) CHSSOH—EFrhSDRAFERILIREIMHEE3 554.3(b)AICHES.
de-fuelling rate greater than or equal to the maintenance de-
fuelling rate specified by the manufacturer on CHSS container
labelling or operating/maintenance manuals;
(e) The maximum allowable leak rate from the CHSS from a
single point is in accordance with Annex 3, paragraph 4.3(b).

4.2. Gas permeation test (pneumatic) HAEBTAN (ZESRTE)
This test is performed after each group of 250 pneumatic HERIT. MEE3 F4IEDRSalCHE-T250EDZESKEY 1INV &I IN-T(CR
pressure cycles conducted in accordance with Table 5a in Annex |FEU&ICITS.
3, paragraph 4. B> ATACHSS(E, 115%NWP{(+2/-0-MPa){(+15°CT100%NWPLEREE
A-sterage-system-The CHSS is fully filled with hydrogen gas to > 100 |PEFIEEBHF+H55°CEH3%NWP)I—ESOCH >100%D/K3RH A TTTIEL. 3
per cent SOC at-t15percentNWP-{(+2/-0-MPa){(fult-filkdensity EREAMREIIC B E S 28N T+55°C~60°CT3+55-cA ¢ B 1 2BFMIRIT IS
equivalent to 100 per cent NWP at +15 °Cis 113 per cent NWP at HF1593. k(3. RIE12FRIBIRTASNILERITIVRES=DDRREID
+55-°C)-and soaked for a minimum of 12 hours at 55 °C to 60 °C |iZB&EREHITORIDEEDL10%AERID. EULIE5008EEFBTHH . L
heldat3+55-°€ in a sealed-container chamber prior to the start of ?hb‘E(%E?&ﬁ (:_E'Jb\'c\ BB ﬁf" b‘Eﬁﬁ%lZE?&if%ﬁ?aﬁwt
the test. The test shall continue until the permeation rate f 3 Fetd308
reaches a steady state based on at least 3 consecutive rates
separated by at least 12 hours being within £10 per cent of the
previous rate, or 500 hours, whichever occurs first.-tunti-steady-

4.3. Localized gas leak test (pneumatic) BRI AR ER (Z=ESUE)
A bubble test may be used to fulfil this requirement. The following COEMZEIZT Iz, FIERERZITOTHLV, FEERZEM I IR U TOF
procedure is used when conducting the bubble test: IEZERI3E,
(a) The exhaust of the shut-off valve (and other internal connections |[(a) COFRERT(E. (IMPADREZIREAIDENTHDI2H) EHR (BLUZD
to hydrogen systems) shall be capped for this test (as the test is BDIKZFRS AT LAERBHEGSNZB0) OPEHO%ZZES,
focused on external leakage). Feilrt — E AMBISHERE ORI T, BRI R B TERIIRARTRUTE
At the discretion of the Technical Service-tester, the test article may |&U\. Ffz. HEREABINHNZERICENM TWBIBEF. CORARERRICEMLTE
be immersed in the leak-test fluid or leak-test fluid applied to the test |&L\, JBDKREZFSFIRICIDKREICERD, iHERE (FFBDDOARESHLREICLDH R
article when resting in open air. Bubbles can vary greatly in size, IMHEZHEE I D,
depending on conditions. The tester estimates the gas leakage based |(b) EFBFMEEN0.005 mg/# (3.6 Nml/5) DIHFE. ERELTHFEFEIND
on the size and rate of bubble formation. FOERE (. BFRL.5 mmOHEERRREF2DETHNIE. 153EHIDFI2,0301E
(b) Mete+For a localized rate of 0.005 mg/sec (3.6 Nml/min), the Thdo. SHICKEXBNEMSNIZETORLEBB(ARLTEE2EDETIHER
resultant allowable rate of bubble generation is about 2,030 bubbles [#&%. BEE6 mmE EDIEREICKERBHELIIGE(L. SFEEINZB0ET 177/
per minute for a typical bubble size of 1.5 mm in diameter. Even if HIDFI32{EET B,
much larger bubbles are formed, the leak shall should-be readily
detectable. For an unusually large bubble size of 6 mm in diameter,
the allowable bubble rate would be approximately 32 bubbles per
minute.

5. Test procedures for two-stage localized/engulfing fire test-service |2EEBEDREFR/ &N SEEKERDFIBINSHRFHHIF2H—EXSHEHEEREF3 (K
terminating-performanee-infire (paragraph 5.4. of this Regulation) ARAN 5.4IE)

The test consists of two stages: a localized fire stage followed by
an engulfing stage as described in Figure 4.

@4-C nnﬂﬂ én-c U%J:D‘t.\ :wgitﬁﬁli\
FED D DEFET R EN S,

BPRR R DEFEE ENICHRS SAEN R DEY
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5. Figure 4 X4
(DD%) Temperature profile of fire test NSEGKERDIREITI7A N
Localized Fire Exposure Engulfing Fire R BT kR ; R ERTE
Min BER
Temp 53
800°C =~ g > 2800° C . e 2
Localized Area _.-/ r; BAT A — ?{ ;'
600°C - — ® | | Engulfing Region Outside 600° C 4 Pl d ®, B — BT T
) s ;< Loca.'ffzfn,-;rre;r ;furner ’/ ! :{__ , ? i : 55 _.{- );;5 fﬁ ,
300°C !ﬁ s ? 300°C | b : ' : =~ ;
Main I Fov—F—
I Burner : : I ol :
\"‘i ’ \‘i
01 3 10 12 Minutes 01 3 10 12 poipn (43
5. The CHSS test article to be evaluated is defined in Annex 3, Ml 9 3CHSS R Kl ZMHIBE3 555.1IAICTED B,
(DD%F) paragraph 5.1. NSGHERE R T B DRBRFAF S LVRLITOEHEZHEE3 55.2IR[CE
Test conditions and wind shielding requirements for conducting |$%%.
the fire test are defined in Annex 3, paragraph 5.2. NKGRERADREMREB KON —-F =[OV TIIMIEE3 55.31HICTEDHS.
The fuel supply and burner for the fire test are defined in Annex [RERFEIOD/N—F—DURICOVWTIIHIES3 555.41A(CESDH S, CHSS K KERERD
3, paragraph 5.3. Bllc. N=F—DERESNEBREEENTIEEIL TV LZ2TERT . COHRERIT.
A pre-test checkout of the burner is defined in Annex 3, MES3 55.4. 1BICHRESNEEMEC LD, HERFIFIRNRYTHIEREINT
paragraph 5.4. to ensure that the burner is operating within the [\W\3IE&ICEKkEh3.
established thermal criteria prior to the CHSS fire test. This test |CHSSA K ERD RIS EREMES3 5£5.5IHH LV EE5.6IHICTESD . BTN K
is required when the conditions set forth in Annex 3, paragraph |(B&UV2&XNKD2EEFET . CHSSA K ERDKERFIAZMIEES3 555.71H(CH
5.4.1. indicate that the pre-test checkout is appropriate. Ed S
Final preparations for the CHSS fire test are defined in Annex 3,
paragraphs 5.5 and 5.6, and the test procedure for the CHSS fire
test under two-stage localized/engulfing fire test is defined in
Annex 3, paragraph 5.7.
5.1. CHSS test article CHSSat B

In addition to the container and primary closure devices such as
shut-off valve(s), check valve(s), and TPRD(s) required to
isolate the system, the CHSS test article shall include container
attachments (if any) including gas housings or barriers that
could impede TPRD response. Vent lines shall be connected to
TPRDs to direct TPRD exhausts in a manner representative of
the configuration in the vehicle.

At the option of the manufacturer, the CHSS test article may
include vehicle-specific structural framing, shields and panels,
and/or other protective features intended to protect the CHSS
from fire exposures consistent with the fire threats on the CHSS
as installed in the specific vehicle.

B 8LV SATLAZD BT FLHICHERERF, FIEFH, TPRDBRED—IR
RMFERE(CINZ T, CHSSEHERMHC (S, TPRDOBEZISITRRIEEIEDH S HAR
EAILRNIT7REDBRTIVFAVE (BNLE) 2E5BEDETD. HIRS5M1V%
TPRDIC#E#EU. EHRIODIBMZRTRT 55 ETTPRDOFISZE(LIICT S,
REEDBRICEKD. CHSSEUBREBHTIF . XK DIFE<E, TBDHECHSSICHTS
NROBRNS5CHSS2RET S L2BRNELTIREDEMICEDTIIISN TS,
HREROBEIL—LA =R, SRV, 8L/ FEE. etOREREEZS
HBIENTED.
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5.2. Test conditions and wind shielding HEREGBLVRALT
Testing can be conducted either indoors or outdoors. ERIEEEA. BADOVWITNTHITITENTES,
Ambient temperature and wind speed and direction shall be MRZENTENRITS5SE. ABRIRE. BiES LU RRZAEL. 32i%I 360
measured and recorded if testing conducted outdoors. t9%.
Outdoor testing shall not be conducted when precipitation (i.e., |BEK (f. B. #TNRE) DRELTVWSIEER. BKIRBRBERICERZEEREF
rain, snow, sleet, etc.) is occurring unless the test area with the |ERVWLSHERHABEN—F—DHIHRXIENRESNTVRVED, EATOR
test article and burner is protected such that the precipitation |BRERHELTIEZRSRL.
does not adversely affect the test result. AERP (GHBRAID RIREFH LV CHSS N SEHBRP) (CRDREEZIFPT VSR
Wwind shielding such as are walls, fencing, and/or enclosures TNKHEBRZITORS, BB, JIVA, BELV/FRBIVI0-Sv—REDRELITZ
shall be used for the fire tests at sites susceptible to wind effects | I3EDETS. B &IHICHSSHERRP (FEFimkBADIVYY-) &
during the tests (pre-test checkout and CHSS fire test). The B &LIFDREICAR<EE0.5 mDIEREERIT. ADEEBR(KRERZIFHENTE,
wind shielding shall provide at least 0.5 m separation between (BNIF) CHSSHERHBDSDIFRANXDREIZIERTEIEDLT S R
the CHSS test article (or pre-test cylinder) and the wind shields |{EICHERZESINIADLS. k. BRBEERMDBEH SN LS. AL FICEOZP
such that the fire can freely draft and that the length of jet (FERBeDfDsslEm) Z5R/ITIE6DETH. ALITOZHMEE. CHSSNSEGHEREI
flames (if any) from the CHSS test article can be confirmed. DRIRFFICRL1ONADBESEICLO>THRIETZEDLT B,
Openings (or other provisions) shall be provided in wind
shielding to allow fresh air to enter the test area and for the
combustion products to be exhausted. The adequacy of wind
shielding shall be verified by compliance to Table 10 during a
pre-test check-out prior to the CHSS fire test.

5.2. NOTE: Rupture of container during the fire test is likely to result [i= : ANKHBRPICERDIBEHRITZEBEANREL . BRI AER. POK

(o)) in blast waves and the rapid expulsion of container materials b (W Gty (RS T E Y T

and attachments as well as the hydrogen contents. CNB5DEZER, CHSSHERE PO HA s REIEL ., HREIBAS LY (EASE
These effects can result in uncontrolled movement of the CHSS |hTW3iE&(3) BE&LITORAOTES LV AREIRARSMOERICLD. =R
test article and secondary explosions due to the build-up of high [1RFEZ6/59aIEEENH B,
pressure, flammable gas mixtures within the test area and wind |EXRABEEPLZII AN EVNNIEEZFHLIETBI20IC, MMOHERICHTTHH
shielding (if used). BRIGPFROEY. (EATNTVSIESE) BEL TS LURERSIFEEMDRETSH
Countermeasures to these effects need to be addressed and LUEEEE. ChEDZEADMRICERDIEH ., BT 3HENHS.
implemented as part of locating the test site relative to other
equipment and designing and constructing wind shielding (if
used) and test support structure to prevent severe injury to
personnel and unacceptable property damage.

5.3. Burner definition N—F—DEE
In order to conduct the two-stage localized/engulfing fire test, |BATAK. 2ENKED2EERED N KRERERMTBHIC. N—F—2 - DDXHE
the burner is divided into two zones: £33,
(a) The localized burner zone operates by itself during the () BARRKERAN=F—Y =2I3BrRN DR T BIMTFENT 3.
localized fire stage. (b) 2FNKAN—-F—EESF. BAANKEBN-F-Y-Ih5I\—-F—-0D5%D
(b) The engulfing burner extension simulates the spread of the |OREADXNDLENDEYZ1L—MN 3. 2ENEAN-F—Y -2(d. BFRAKE
fire from the localized burner zone to the remainder of the AN=F=Y=2t2ENEAN-F-ERSOBMAN51E5.
burner. The engulfing burner zone is comprised of both the
localized burner zone and the engulfing fire extension.

5.3.1. Fuel supply and burner control REMHEB LN —F—DHlE
The localized and engulfing burners shall be LPG-fired. BRRXREAN-F—L2FNEAN-F—BLPGZEAETS,
The LPG burner fuel flow to both the localized burner zone and |/\—F—DRARRE2MES3 55.4.51ACERVEREEE (HRR/A) [CF%
engulfing burner extension shall be measured to set burner fuel |FEI3kHIC. BRANKEAN-F-Y -¢2ENEBIN-F—-ERSOMSITHE
flows to the specific heat release rates (HRR/As) defined in NWABLPGN—F—RAHREZAEITZIEDLT S,
Annex 3, paragraph 5.4.5. AEVERBRERL., ARLAEZ2 BV TIHEATRRIZDEDETS.
The measured fuel flow(s) shall be recorded throughout the test
on a 1-second basis.

5.3.2. Burner configuration N=F—DIBRk
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5.3.2.1. The length of the localized burner zone (L.oc) is 250 £ 50 mm. |BANKRAN—-F-Y-> (L o) OFREE250 £ 50 mmTH3.
The length of the engulfing burner extension (Lgxr) shall be a 2AENKEAN-T-ERSBORSE (Lgxy) [3F]X1,400 £ 50 mmT$H%. &
maximum of 1,400 £ 50 mm. A burner with the specified REBORENMEDRATHIN-T—. ETONKAERRICEATES. 24N
maximum extension can be used for all fire tests. Engulfing KAN-F—ERSBOREINIERARMBELIDEENESE. CHSSN K HERAICAREL
burner extensions shorter than the maximum are acceptable as |E&E(C, CHSSHERABN LD ERIThIEHFETES.
long the burner extends beyond of the CHSS test article when 2HNEAN-F-Y - (Leng) OZER. LioctlerDEETTH S, LEEHRE
positioned for the CHSS fire test. ICEDZE,. mX{EIE1,650 £ 100 mmMT3H%.
The total length of the engulfing burner zone (Lgyg) is the sum  |BRANKEAN—F—Y —DB8LV0LENKEAN-F-Y -201F (W) F. BHROD
L oc and Lgxr. The maximum value is 1,650 £ 100 mm based on |1&/E&ZICEAH59". 500 £ 50 mméd3,
the specifications above. N=F= ) ZNDBREB LYK —=ILR (FEETL—=IL]) AOED{TFE. F6(C
The width (W) of both the localized and engulfing burner zones |[B&336E0DLT 3. BARNKEAN-F—Y -IBLV 24N KEAN-T—EREBD
shall be 500 £ 50 mm regardless of container width/ diameter. |L=IVEDJZXNDE (N ocBEUNeyr) « BREVIC/XNOREFE (Sy) (&, B
The burner nozzle configuration and installation on the NKEAN-F—Y VB LUENKEAN-F-ERESHBORE (L ocd&ULexy)
manifolds (or "rails") shall be consistent with Table 6. The DA LRICERENEEHE/BLILIICGEETZIEDET S, BHRICL—ILD
number of nozzles (N oc and Ngyxr) on the rails of the localized # (Ng) BLUREIR (Sg) . N—F—0DiEN LREICERESNEEGHEBLITLS
burner zone and the engulfing burner extension and the nozzle |([GEREIZEDETS.
spacing (Sy) shall be selected such that the resultant lengths of
the localized burner zone and the engulfing burner extension
(Loc and Lgxy) meet requirements defined above. Similarly, the
number of rails (Ng) and rail spacing (Sg) shall be selected such
that the width of the burners meets requirements defined
above.
5.3.2.1. NOTES: R
(0D7%) (a) The resultant lengths of the localized burner zone and the (a) BARRKERAN-F-Y =08 LU0 2ENKAN-F-ERBOREDEETE.
engulfing burner extension are determined by; RATRHENS,
Lioc = Nioc X S Lioc = Nioc X Sy
and BLU
Lext = Next X Sy Lext = Next X Sy
based on selected values for the number of nozzles (N, oc and BIRULIEJZXIWDEL (N ocldBRRRSEEAIN—F—Y —>, Nexrld 2N SEBIN—
Nexr in the localized burner zone and the engulfing burner F-ERE) LJXNOMEE (Sy) [CEIC.
extension, respectively) and the nozzle spacing (Sy). BRIC. N—F—DiF (W) RN TKRHENS.
Similarly, the resultant width (W) of the burners is determined |W = (Ng - 1) x S
by; CCT NRRL=IVOEDIEFEE. SplEL—ILDORIREDIBEMETH S,
W = (Ng - 1) xS (b) I FOER76ICTRT LIIC. SBIBLVEADL—IVDJ XIS tREFEIKICHRY
based on selected values for number of rails (Ng) and rail N =2 12T 345, N—F—DHibICEE 3,
spacing (Sg).
(b) As illustrated in Figure 76 below, the nozzles on the third
and fourth rails aim toward the centre of the burner to form a
"hot zone" in this targeted area.
5.3.2.1. Table 6 &6
(o)) Definition of burner nozzles for the prescribed burner MEN-F—-RAN-F—-)XIDES
Ttem Description | TAE B L
Nozzle type LPG fuel nozzle with air pre-mix | JXIAA1D TVEYHI AR LPG BRL X

- LPG orifice in nozzle 1.0 £ 0.1 mm ID

- Air ports in nozzle Four (4) holes, 6.4 mm =+ 0.6 mm ID

- Fuel/Air mixing tube in nozzle 10 £ 1 mm ID
Number of rails 6
Centre-to-centre spacing of rails 100 £ 10 mm
Centre-to-centre nozzle spacing along the rails 50 £5 mm

— JAI®D LPG FOEP
— JANDIFR—-b 7% 4 8. A% 6.4 mm = 0.6 mm
— JANOBRE/EKREE AR 10 £ 1 mm
L=ILDE 6
L=, e 100 £ 10 mm
L—=IUCiao1 ) XVt R e 50 £ 5 mm

A% 1.0 £ 0.1 mMm
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5.3.2.2. The values for L oc, Lexr, and W defined above shall be used for |L oc. Lexr. BEPWOMEZEAL T, BAANKERAIN-F-Y -V8LU 4N
calculating HRR/As for the localized burner zone and engulfing |/\—7—EREDOHRR/AZEHITZIEDETS.
burner extension. BFRRSEAN—F =Y - 8LV 2N EAN-F—EREPDIERIE. CHSSN K
The borders of the localized burner zone and the engulfing ERZ TSR 2 B CERBUMEZEDIENTES LS. Lioc, Lext
burner extension shall be defined using L, oc, Lext, and W so that |8&UWZERAUTERTIEDETE. BAANKBN—F—Y —VBLUE N K
test articles can be properly located and oriented for CHSS fire |AN-71—ZEEREOREFREZIODOXED ) XINOHBICAIEL. ChEBEEREL
test. The borderline between the localized burner zone and the |TERULT. BAARKERAN-F-Y -8 LU0 2N EAN-F—IEREADIES
engulfing burner extension is located mid-way between the L ocB &V Lexr CHMUDIRFREEDH D N—FT—DXEDIMADL = )LDl
nozzles of the two zones and used as a datum for locating the B DDIER%ZEERT 3.
outside borders at distances L, oc and Lgxr away from the datum
towards the localized burner zone and the engulfing burner
extension, respectively. The centres of the outside rails of the
burner zone(s) define the remaining two borders.

5.4. Pre-test checkout of burner N—7— D BERAI IR
The purpose of the pre-test checkout is to verify that the BREIDSRDBEMIE. CHSSA K EKERERIET Bhi(c. BFANKEAN-F-Y —
localized and engulfing burner zones are operating as expected |YH&T2&NKEAN-F—Y -2 HBEBEDCEMEL TS L, BESTIC, BE&IF
and that the test setup including wind shields are functional and |25 HEREEHIHEEL THD. BIRNIEEREREEBONBLEHERIDILTDH
capable of delivering repeatable results prior to conducting the |[%.
CHSS fire tests.

5.4.1. Pre-test checkout frequency HBR A AR DIAE
This pre-test shall be performed at least once prior to COERIRMRIE, CHSSN K EKERZ KM T FRIICARCEBLEIITIEDET S, IN—
conducting CHSS fire tests. If the burner and test setup is F-BL VR REEZEUEIESE. CHSSN KR DAIICF R EEDIRL
modified, then the pre-test shall be repeated before CHSS fire 356MLT B,
test.

5.4.2. Pre-test cylinder definition FiaiRADIU 5 -DES
A 320 mm diameter pre-test cylinder (fabricated from 300 N=F—DFmBRICIE. BN SGKEREBIRICIERE320 mmOFEKERAS Y
mm/12 inch Schedule 40 NPS steel pipe with end caps) similar |[Y5—-%2#ERAT36DETS. (300 mm/1212F, AT 1-)L40 NPSAF-)l
to vehicle fire tests shall be used for the burner pre-test. KNAITTREENEED IV RFYYIHE,)
The cylindrical length of the pre-test cylinder shall be at least FlaRRASU Y -0OAEREAOREIAR(ESE800 mmel., 2RI
800mm, and the overall length shall be equal or longer than the |CHSSHERXBESLLWHIENEDERVWEDETS (HIEE3 555.1.1IH024&
CHSS test article (up to maximum engulfing burner length in NEBAN-F—DRARFET) .
Annex 3, paragraph 5.1.1.).

5.4.3. Instrumentation and data processing for pre-test check-out BRI RIR DD DEHAS LUV T —FLIE

5.4.3.1. The pre-test cylinder shall be instrumented to ensure that the | FEREBASUIY—(CIE. N—F—ERERERED, BFRNKEY -0 B &KV N K

burner and test setup will produce temperature levels consistent
with performance-based requirements of the localized and
engulfing fire zones. The location of the instrumentation shall be
adjusted along the cylindrical section of the pre-test cylinder to
be consistent with the targeted localized and engulfing fire
zones of the CHSS test article. One set of instrumentation on the
cylindrical section shall be centrally located within the localized
zone, and the other two sets spread out over the remaining
length of the engulfing fire zone (outside the localized fire
zone).

As an example of the process, Figure 5 illustrates a common
situation where a container is protected by a TPRD on one end
(i.e., the left end) so the localized fire zone is located on the
right-end end. The surface temperatures are measured on the
top, middle, and bottom of the pre-test cylinder in three
locations along the length of the cylinder. The location on the
right end of the cylindrical section is centrally-located in the
targeted localized zone, and the other two locations are in the
centre and left ends of the targeted engulfing fire zones along
the cylindrical section.

Y=Y OMREA—-ZADBHI—BTIRELNINEER(CIEDHESILSIC, 5HiaE
RETIEDET S, stBRDAIE(R., FEEBRBICHSSHBRERBNDB/PNKY -V
LURENKY —2¢—HTBL5IC. FRRRASY>SY-OMREEHCR>TRE
350D T3, AEEBOERO 1Y M. BFRAKEY —> OHRRICEBEL. {thn2
Ty ME, 2ENKEY ->05D (BPRXRKEY —>05M) oE0RFARICHE
fREHIITREISIEDLT S,

FIRDO—HFIELT, BES(C, BN —HDiE (§ROE5EL) TTPRDICLOTHRE
&h, BAARY - b GikIcREENTVS, —RBRIRERTI S, FiRtiR
AYYY5 -0 L8, R, BLVTHT, SUVH-ORFAREISEO>TIDFATE
HREZANET S, BEBOAROMNERS, MOERBIBPANKEY —>OHRIC
fIBL. TOMDOZdDRAIERIS, FHEERIDENKY — > OPREEIRICARE
ICiE>THIET B,
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5.4.3.1. Figure 5 E5
(0D7%) Example of placement of instrumentation on the pre-test FliaRERA U Y —-DitBRDEEH
cylinder
Thermocouple Placement LD
|
b = S
TB1 TML(F,H:- TMC!F,H:I Tr‘.ﬂiltiF,Fl:l
._._®_ ..... 2 __._.__@:._
TEL TF.I;E‘ TéR
® &
————————— T&&E-—-@-—-—-—-—me&@-—-—-—-ﬂnﬁI ' :
| Engulfing | Localized | Burner | |
5.4.3.1. Temperature measurements on the pre-test cylinder shall be FlaRBRASU Y —-DBEAER. $3.2 mm (FEETNUT) O>—AZE
(DDF) performed by $3.2 mm (or less) K-type sheath thermocouples |# (K947) TIT5. BE W X/AIREHS55 mmOBIEAICEEL. A MY
that are located within a 5 mm gap from the pipe surface that |7’ ZOMOEENIEFIHIBTETORMICHRITIZIEDE TS, BSICRTIRE
are held on the surface by straps or other mechanical AER. A TOLSICEERSNDS.
attachments. Temperature measurements shown in Figure 5 are [(a) TBR. TBCSE LU TBLIE, N—F—DHICEIEESSEN 3 Fim:ABRASUY Y —
defined as follows: ERORENEMETHS.
(a) TBR, TBC, and TBL are temperature measurements on the [(b) TMRF, TMCF, TMLF, TMRR. TMCRE& U TMLRIZ. FimstiA>U>
bottom surface of the pre-test cylinder that are directly exposed |9 —DHEIDOEEORMBEENEMETH . ChE5DBE X Fim:KEROIREE. B5
to the burner flame. Vlc. BRSSP 2FNKDRIEERICDH. T—IIREDHICERAETNS.
(b) TMRF, TMCF, TMLF, TMRR, TMCR, and TMLR are temperature |(c) TUR, TUCSE LT TULIE, N—F—D#ICEIEES TSI XK O FiF
measurements on the surface of the pre-test cylinder at mid- RERASVUYY - LEOBENEMBETSHS.
height. These temperatures are used for data collection only BEOZHBENOEYHIC. TPRDBMRF LI ESOMDOAIEICEMDEEXIZ
during the pre-test verification and calibration of the localized BEULTELL.
and engulfing fires.
(c) TUR, TUC, and TUL are temperature measurements on the
top surface of the pre-test cylinder that are opposite the side
directly exposed to the burner flame.
Additional thermocouples may be located at TPRD sensing
points or any other locations for optional diagnostic purposes.
5.4.3.2. Thermocouples shall also be located 25 + 5 mm below the pre- |Fk. BEWIRRASRPICEBERELANVEREITZIENT, SUVFI-DRSE

test cylinder along the length of the cylinder for the purpose of
developing reference temperature levels during the pre-test
checkout that can be subsequently used for monitoring the
burner during the CHSS fire test. Three (3) thermocouples
(TBR25, TBC25, and TBL25) shall correspond to pre-test
cylinder instrumentation as shown in Figure 5. Thermocouples
used to back up or supplement TBR25, TBC25, and TBL25 may
also be added along the centre line of the burner. See paragraph
5.6. for requirements for positioning thermocouples for burner
monitoring during the CHSS fire test.

The thermocouples used for burner monitoring shall be
unshielded (i.e., unprotected by metal wells) $3.2 mm (or less)
K-type sheath thermocouples. Given the need to maintain the
distance from the steel container within £ 5 mm, these
thermocouples shall be mechanically supported to prevent
movement or drooping. If testing of CHSSs with large
width/diameters is contemplated, then mounting shall maintain
the distance between the CHSS and the burner monitors as the
spacing between the burner and CHSS is adjusted in paragraph
5.4.5.5.

(SR> TRERERASIVUYY—DTF25 £ 5 mmICEEEL. D, CHSSN K
BRPCN—F—2ERIFEHICERTIEDLET S, =DDHEN (TBR25,
TBC25. TBL25) (&, BE5[CRIFliaRiRASUY Y —DE R ICHIETEIEDLT
%, TBR25. TBC258 LU TBL25ZN\Y I 7Y F I3 lR T HICERTSE
Exg. N—F—OHFORISE>TEIMIZTEHTES CHSS MK RERP DI\ —
F-EfABENOERECETIEMHICOVTIE, 5.6IHZSRODL,
N—=F—DERICERATIRABHE. = RRLO (REBEZLTOLRY) ¢
3.2 mm (FEEENUT) OY—AREN (KHVMD) £93%. AF-IEEIHBH
S5DIEEEE 5 mMmBAIICRITI L EREEEL. ChSOBEMF. ThFEE
EBNTHDBFILDT. HIRHNICZIFTIEDET S, 15/ BRI KEVCHSSDR
BhstehTVW3in&ld. N\—F—¢CHSSORIFEN5.4.5.5IATHETER LS
[C. CHSSEN—F—E=H—DRERZEHISULTEDTIIZ26DET S,
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5.4.3.3. Thermocouple readings shall be recorded at least once a second (BTN OHAIEEZADREHIMBICLEREFRU. ThEERAVTUATONSA-4—
and then used to calculate the following parameters: 518935,
(a) TB,oc is the bottom surface temperature of the pre-test () TBoclRTBRICE DI FlmRiAIU Y5 —-DEMEETH 5.
cylinder based on TBR; (b) TMF ocl&. TMRFICE D F @ RERA> )Y —DRiE DR MBE TH 3.
(b) TMF o are the surface temperatures of the front side of the |(c) TMR ocl&. TMRRICED(F{EREBRAIVUYH -DEEOREMBETH S,
pre-test cylinder based on TMRF; (d) TU ocld. TURICE DS FiaBRA>UYY -0 LHEETH 3.
(c) TMR ¢ is the surface temperatures of the rear side of pre-  |(e) TB ocasld TBR25ICE I FmRBMASVUH-DTFEIICHZN-F—FE=
test cylinder based on TMRR; H-TH3 (ZD#E5.6JAOCHSSHERM D TICARETS) . TBR252/\WY
(d) TU,oc is the top surface temperature of the pre-test cylinder | Py FE3#RT3HICEMTIHRENE, BRARNKY —VICBFEN-F—F=
based on TUR; H—-DHREDHBICESHTELN AIECZEN BT, FRFEKMUE (Fk
(e) TByoczs is the burner monitor below the pre-test cylinder (EBPRNKEY —>ARICERBEENTVRY) BEMHEEE, N-F—E=5—-DFig
(and subsequently below the CHSS test article in paragraph mEDFENSENTIEDETS.
5.6.) based on TBR25. Thermocouples used to back up or
supplement TBR25 may also be included in the calculation of the
average temperature of the burner monitors in the localized fire
zone. Any thermocouple measurement that has been
compromised or failed (or is not located within the localized fire
zone) shall be disregarded from the calculation of average
temperature of the burner monitor.

5.4.3.3. (f) TBeng is the bottom surface temperature of the pre-test (f) TBengld 2&NKEY —SANDTBR, TBC. TBLOFICE I FHiimkiA>

()-) cylinder based on the average of TBR, TBC, or TBL within the U -DEmBRETHS.

engulfing fire zone. (9) TMFgygld, 2&NHEY —>ADTMLF. TMCF. TMRFOFI(CE I F{E
(9) TMFg\g is the surface temperature of the front side of the ERASYYY - DRIEOERMEETH 3.
pre-test cylinder based on the average of TMLF, TMCF, and (h) TMRgpgld &N KY —SARDTMLR, TMCR. TMRROFH(CE DI FiE
TMRF within the engulfing fire zone. MERASV Y -DESBORMBEETHS.
(h) TMRgy is the surface temperatures of the rear side of the (i) TUgnglds 2ENKEY —YARDTUR, TUC. TULOFTCE D FRRERAY
pre-test cylinder based on the average of TMLR, TMCR, and Uy —-D LmEBETH S,
TMRR within the engulfing fire zone. (§) TBengasld 2FNKY —SAD=D2DOMHEREAEN (GRERFISIRAD
(i) TUgng is the top surface temperature of the pre-test cylinder |TBR25. TBC25. TBL25) OFICEDI W, BliEEBRASYUYY—-DFERCH
based on the average of TUR, TUC, or TUL within the engulfing (% (2D#%5.6JHOCHSSHERARBIDOTFTICEREITS) N—-F—E=54-TH3,
fire zone. TBR25, TBC25, TBL25%Z/\WIPYI &3 #RB THHICERTIRAE NS,
(j) TBengas is the burner monitor below the pre-test cylinder EAENKY —JICBFBIN—F—F=F—-DFSBEDHEICEHTELW, AITEIC
(and subsequently below the CHSS test article in paragraph ZENGOE. FEEBUE (FRR24NKY -VAICEBEhTLRY) BE
5.6.) based on the average of the three required thermocouples |¥HUEMER, ENKY —>DOEILREDHEISRATIEDET S,
(TBR25, TBC25, or TBL25 for the pre-test checkout) within the
engulfing fire zone. Thermocouples used to back up or
supplement TBR25, TBC25, or TBL25 may also be in included in
the calculation of average temperature of the burner monitor in
the engulfing fire zone. Any thermocouple measurement that
has been compromised or failed (or is not located within the
engulfing fire zone) shall be disregarded from the calculation of
average temperature in the engulfing fire zone.

5.4.4. Mounting of the pre-test cylinder FlmstBRA U Y5 —0mOH{T

The pre-test cylinder used for the pre-test checkout shall be
mounted at a height of 100 £ 5 mm above the burner and
located over the burner such that nozzles from the two
centrally-located manifolds are pointing toward the bottom
centre of the steel container.

NOTE: See the diagrams in Figure 6 and Figure 7 for examples
of the mounting.

SERAIRICEAT 5 FmBRAS YUY Y- N\—F—D L5100 £ 5 mm®D
BSCHDAF. PRICBESNEZ DOV R—IRO50 ) XIVDNAF -V RER
D TEPRRZECKICN-F—D LHICERETH6DLT S,

AR BHIFICOVNTIR, R6S LUTR 72RO,
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5.4.4. Figure 6 6
(0D7%) Description of instrumentation for the steel container used for [HBRAIMIRICERATIAF-ISRORER
pre-test checkout
i i
I I
i A
100 mm | 100 mm k |
Engulfing Localized g o I Fey T 2R i
5.4.4. Figure 7 E7
(0D%) Position the bottom of the container relative to the burner N=F =T IEERETPOEE
()
@ O O
25 mim 7)) =
¢ z 03 mars Y ¢ T Ilm i
5.4.5. Pre-test checkout process AR A0 AR FNE
5.4.5.1. Prior to pre-test checkout of the burner, wind shieldings shall be [/\—7F—ODRERAIRIRDAIIC, 5.2IACHO>THALIIEHEITZIEDETS.
installed in accordance with paragraph 5.2.
5.4.5.2. The burner shall, at a minimum, be operated at fuel flow N=F—[F. DEE. CHSSAKERERPI(C, BARNKAN-F—BLU AN K
setpoints that match the settings intended for the localized and |AN—F—RIFOEEMEE—HTIARIREREMBTIEEITIEDE TS N—F—
engulfing burners during the CHSS fire test. Suggested settings |DHEREEEEZR7ICRT . EIEU. R7ZOHRR/ADFEEEHEANTHNIE . EDFH
for the burners are provided in Table 7; however, any setting EEZEIRLTELLN,
within the allowable ranges of HRR/A in Table 7 may be AR 2ENKOERETIE. BFANKRAN-F—t2FNERAN-T-ERED
selected. mAD, 2HNEAN-F—-I51I9—REBERF/SIHIC. EEUEHRR/AICERE
NOTE: During the engulfing fire stage, both the localized burner |F3H4EH)H3.
and the engulfing burner extension need to be set to the
intended HRR/A for uniform heat release from the engulfing
burner.
5.4.5.2. Table 7 K7
(22%) Allowable range of operation and the suggested settings for the |RE/N—F—OFFEEEREEHE EHERLENE
prescribed burner
Allowable Range of Specific Heat Suggested Setting of Specific Heat FRBWRE (HRR/A) O FEEE (HRR/A) @
Fire Stage Release Rate (HRR/A) Release Rate (HRR/A) | NS DERPE SrNERH IR
Localized Burner 200 - 500 kW/m? 300 kW/m? | BRRNSSEIN—F— 200~500 kW/m? 300 kW/m?
Engulfing Burner 400 - 1000 kW/m? 700 kW/m? | 4xNSERIN—F— 400~1,000 kW/m? 700 kW/m?2
5.4.5.3. The 60-second rolling averages of individual temperature BRRNSKEY —> (TBLocs TMFocs TMR e TU oc) « BEU SENKY —>

readings in the localized fire zone (i.e., TB oc, TMF oc, TMR (o,
and TU oc) and the engulfing fire zone (i.e., TBR, TBC, TBL,
TMRF, TMCF, TMLF, TMRR, TMCR, TMLR, TUR, TUC, and TUL)
shall be in accordance with Table 8 at the HRR/A settings
selected for the CHSS fire test in paragraph 5.7.

(TBR. TBC. TBL. TMRF, TMCF, TMLF. TMRR. TMCR. TMLR. TUR,
TUC. TUL) [EBF3E4DBEEM@D602O-V>)FI(E, 5.7IAOCHSS
NSGRERAISEIRUEHRR/ ASSEMTRSICHESEDET S,
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5.4.5.3.
(22%)

Table 8
Criteria for acceptance of localized and engulfing burners using
alternative burner configurations

Allowable Temperature Range | Allowable Temperature Range | Allowable Temperature Range

Fire Stage on Bottom of Pre-test cylinder | on Sides of Pre-test cylinder on Top of Pre-test cylinder

=8
BON-F—1BRZRAVERFARNERAN-F-BLV2ENERAN-F-DOHFEE
#

FAmRERF > S —EKERD
EREEE

FAmERAS S —RIE | FAERERAI> Y — L5

N DESPES D& mEEEH OFFEmEEEH

Localized TMFLoc <750 °C

Burner
and

450 °C < TBroc <750 °C TMRLoc <750 °C TUroc <300 °C

TP SR
N—F—

TMFLoc < 750°C
BLY
TMRoc < 750°C

450°C < TBroc <750°C TULoc < 300°C

Engulfing TUgeng > 100 °C
Burner and

TUeng < TBenc
when
TUgnG > 750 °C

TBenG > 600 °C

kN5
N—F—

TUeng > 100°C
LY
TUenG < TBeng
TUeng > 750°C
(k- r=y

TBeng > 600°C

5.4.5.4.

Additionally, the allowable limits for the burner monitors during
subsequent CHSS fire test shall be established based on test
results at the expected localized and engulfing burner settings
during the pre-test checkout:

(a) The minimum value for the burner monitor during the
localized fire stage (Tmin gcz5) shall be calculated by subtracting
50 °C from the 60-second rolling average of TB qcs5. If the
resultant minimum values exceed 600 °C, the minimum value is
set to 600 °C for the localized fire stage.

(b) The minimum value for the burner monitor during the
engulfing fire stage (Tmingyg,s) shall be calculated by
subtracting 50 °C from the 60-second rolling average of TBgygas-
If the resultant minimum values exceed 800 °C, the minimum
value is set to 800 °C for the engulfing fire stage.

If the above requirements are satisfactorily met, then the
burner setup is typically ready for CHSS fire test.

E5(C. BDEDCHSS NS RBRP DN —F —E=5— DS IRFEL, SHKERAT=
BRAPCFETNIERBLU 2N KAN-F—DFRETDHERERICED VT
EIREDET S,

(a) BPRNKEEBEICHITRN—F—E=H—DE/IME (Tmin oczs) (& TBrocas
D60#0-UIFIIH550°CE5IVNTHETIEDLT S, BSNER/IMED
600°C%ZiBA31mS. &/IMEBAR AN SEEERSICHUT600°CICERESETNS.

(b) £FNKERBECHIFRIIN—F—E=F—DFR/IME (Tmingygas) 1 TBengas
D60F20-U>IEIHN550°CE5IVWTEHETHEDLET S, B5NIER/IMED
800°C%iB% 3154 . B/IMERI 24N KEERRS(CXILT800°CICEREENS,

LROZHEN+RTHLEENTOBIIES R —ARIC, N—F— DEEEHN CHSS N K5
BRMEIF CEMDEOTARET H 5.

5.4.5.5.

If results are not satisfactory, then the source of the variation in
burner performance shall be identified and corrected and then
re-tested until the requirements for pre-test verification are
met. Adjustment of the height is permissible to achieve
acceptable operation within the allowable operating ranges as
defined in Tables 7 and 8.

When the width/diameter of the CHSS test article is larger than
the width of the burner and the shape of the bottom of the CHSS
test article impedes the burner exhaust from readily flowing up
and around the CHSS test article during the CHSS fire test, then
the burner air flow can be restricted and the burner monitors
may not be able to achieve the required minimum temperatures
during the localized and/or engulfing fire stages of the CHSS fire
test. If the CHSS test article is expected to impede the burner
flow (or if the burner monitors did not achieve the required
temperatures during the CHSS fire test), then the following
additional pre-test is required to determine the appropriate
height for mounting the CHSS test article above the burner such
that required temperatures are achieved:

TR REREBSNBMESIE. N—F—HEENZEEN T SREZREL TEIEL.
BRRRGIOEHD BN THEMRIZE0DLTE. R7BLUVRSICERE
NIEFFBFBEENTEBEZRLULFRIZZEMR T ILOC, BETEHAEIZLD
AJHETH B,

CHSSHEERBIDIE/BEEDIN-F—DIRLDEXRE, CHSSHERHEIDERPD
RARDY CHSS A KEBRPIC, N—F—DHFK D CHSSHERHBID LS E LV REIE
[CBBICHENBLZ2BIFREE. N\—F—D0I7J0-HREhSelEEEN B0,
CHSSASGRERDBFRN KB LV / B2 AN K DEFEDREIC, N—F—FZ

- BERREREZENRTERVEEND BB, CHSSHERHBINN-F—0DI
7I0-&i5FB3ENFRENBES (FEF. N—F—EZH—HCHSSK KR
PICHERREGEVBMOEES) . BERBRECETSLSICN-F—-0D LI
CHSSEERGUBIZERD (33 B2 DEN RIS ZRHBIHIC. LUTF DEMD TR
SERNBETH B
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5.4.5.5. (a) A pre-test plate (made of steel) with approximately the (a) CHsSE R RB DRSS LR/ BERNMNEERUFRABRBIL-M (RF-)
(o)) length and width/diameter of the CHSS test article is mounted |&) #/\—7F—0D LA (CHED{TF. MHAEET100 mmTCHSSHER B DEm%Z
above the burner to simulate the bottom on the CHSS test S21L—-bM9%.
article at an initial height of 100 mm. (b) MiEE3 85.4.3.2IHCEREINEN-F—E=H—2FKHADT25 + 5 mm
(b) Burner monitors as defined in Annex 3, paragraph 5.4.3.2. |[[cEi&ET 3.
are located 25 + 5 mm below the surface. (c) N=F—ZBPRNKLE—RBLVLENKLE—FR (LEBTHREUEHRR/A)
(c) The burners are operated in the localized and engulfing TEENEE N\—F—E=H—-DBREZAET S,
modes (at the HRR/As established above) and the temperatures |(d) BPRAKEEREE 2EMNKEBEORMA DN -F—E=F-IRIEEE (MBS
of the burner monitors are measured. 3 $5.4.5.4IHCER) &@ERVMESR. N\—F—-D LOFREHBRAIL—H
(d) If the burner monitors for both the localized and engulfing |[D&E&%50 mmLf, FHRBTEISSIGETIFTATYID2ELVUATYI 3D
fire stages do not meet the minimum criteria (defined in Annex |FIEZEDERIEDET S,
3, paragraph 5.4.5.4.), then the height of the pre-test plate R 1 200~250 MMOSFETHEBDOLVKERIFEETNS,
above the burner shall be increased by 50 mm and the process |N\N—7—E=5—-HWBANKERESLVRENKEBOMA TRIEEE (LET
in steps b2 and c3 are repeated until a satisfactory height is if |7E#®) Z#@EUEES. CHSSHERAMNEN-F—D LICREITIEHICHERS
achieved. EHRHSN, PRI T T 5.
NOTE: Satisfactory results are expected at heights of 200 - 250
mm.
If the burner monitors meet the minimum criteria (defined
above) for both the localized and engulfing fire stages, then the
required height for locating the CHSS test article above the
burner has been determined and the pre-test is complete.
5.5. Mounting of the CHSS test article above the burner CHSSHBR B DIN—F—D_EADERD{FF
After the pre-test checkout(s) have been satisfactorily BB IR DTEED UV LSICTE T UK. CHSSHEBRHEIZ/N—F—0 _LICERD{S
completed, the CHSS test article shall be mounted above the 1%,
burner.
5.5.1. Height and location of the CHSS test article above the burner N=F—0D LDCHSSHEHERHBDFEH LV IIE
The CHSS test article shall be mounted at the same height above|CHSSRE&X# . WEE3 555.4IHDRRAIRRIFERUSSTEHOIF, PR
the burner as for the pre-test checkout in Annex 3, paragraph |[CEEEEhEZ2OV=ARK—-ILR (FLEL-)V]) EDOJXIVHCHSSHERR D
5.4. and located over the burner such that nozzles on the two |E&} (FSHERHEVED) OFRNMHEIEEIET LSC/IN—F—DLICERETS. M
centrally-located manifolds (or "rails") are pointing toward the |[E&RSLESEFEROIDTFHICOVTIE. TNTNESHLVEIZSRODC
targeted region on the bottom (i.e., the lowest elevation) of the |&.
CHSS test article. See Figures 8 and 9 for examples of the
mounting of cylindrical and conformable containers,
respectively.
5.5.1. Figure 8 X8
(0D7%) Position the bottom of the cylindrical container relative to the |[IN—F—([(XI3MAESRESIOEE
burner e /,-——--—--.H__
| [ '
:, | l\ |
100 mm or, 1&0;;1: i:ﬁ; s4ssHIz LS
2 X XX X 2 XXX X
5.5.1. Figure 9 B9
(0D0%) Position the bottom of the conformable container relative to the |\—F—I[CH T3 BSEREIBOERE

burner

Y
25 mm

Per 5.4.5.5.
"

A X X X X

F 3
25 mm

c4sSHMIzk D

L

" XXX XY
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5.5.2. Targeting of the localized and engulfing burner zones on the CHSSORBFRXKEAN—F—Y OB LN KEAN-F—Y -2 %&ENLETS
CHSS BPRNKEIFCHSSEUBRHEIZIRIE L T, TPRDOEERZIRFET DI ICNKEZ K
Localized fire shall be targeted on the CHSS test article to MUTRETZRNEXTEDE TS COBHARRDESICLUTHRLEENS.
challenge the ability of the TPRDs to sense the fire and respond |(a) Ei&EHNEMEBOHEE (5.11ECERUEED) 283 EEEIRLTY
in order to protect the container. This requirement is met as BRULCHSSDZS . CHSSHE 2 BAR N KRN —F— (LU TEEREE,
follows: TPRDIA K2R THETIEENZR/IRICHIZ 36D ET S, BB, /(R
(@) For CHSS where the manufacturer has not opted to include |Jb. ##%E. #S&E&HT. TOMBRICEMESNIIERIL, BEROBBNERETDICLE
vehicle-specific features (as defined in paragraph 5.1.), the BREUEESPRESLVHEEEL T, BARAEICBIU TREDT —ALRB S RICERET
CHSS test article shall be rotated relative to the localized burner [3BEICERIREDETHIN. (FRERICLD) MmOZAFLBIESE/DBREB%
to minimize the ability to TPRDs to sense the fire and respond. |BZEICHU THESSICLZD. TPRDDIGEHEDZIGIF DI IEIEEENHS.
Shields, panels, wraps, structural elements, and other features |RE&EEHEHNEMEIBOHEE (HES3 5B5.1ACERULED) 25HBEEER
added to the container shall be considered when establishing UzCHSS®D1Z& . CHSSHREREAHE ., ISEDHEMICOVWTIFESNEREDT—A
the worst case orientation relative to the localized fire as parts |¢RBBINKIEEZERL5T LS. BAXKAN-F—DHICAEITS.
and features intended to protect sections of the container but
can (inadvertently) leave other potions or joints/seams
vulnerable to attack and/or hinder the ability of TPRDs to
respond.
For CHSS where the manufacturer has opted to include vehicle-
specific features (as defined in Annex 3, paragraph 5.1.), the
CHSS test article is oriented relative to the localized burner to
provide the worst case fire exposure identified for the specific
vehicle.
5.5.2. (b) The localized burner shall be located under the CHSS test (b) BPRASEAIN—F—(&. BFRAKY — 2 S5REEVTPRDEM M F T DIER
(0D0%) article such that the distance from localized fire zone to the NRXICBRBLIICCHSSHERAB D TICRREITSI6MDET S,
nearest TPRD sense point(s) is maximized.
2FNKY =23 BRRNKEY - hSREEVWTPRD (F3EHMS) [CEab-o
The engulfing fire zone shall extend in one direction from the T—HRICHVR3EDETS. BFRNSEAIN—-F—hSDIEREN LR TERLER
localized fire zone toward the nearest TPRD (or sense point). FENKEAN-F—DRXHFSERERE (1,400 £ 50 mm) LDEHEMEA.
The engulfing burner can extend beyond the TPRD(s) if the 2ENKEAN-F—3. TPRDEZBATERIILENTES.
distance from the localized burner is less than the maximum
allowable extension of the engulfing burner as defined above
(i.e., 1,400 £ 50 mm).
5.6. Instrumentation and connections to the CHSS test article 5188, BLU CHSSHERHBIADIER
5.6.1. The definition and mounting of the thermocouples for burner N—F—EHfRBAAENOEZREIDMTFCBIL T, SR RIRICEITIMES3
monitoring are analogous to Annex 3, paragraph 5.4.3.2. for the |85.4.3.2I8¢ AT H . AEF RO LV ESBROIDAFHICONVTIE, €h
pre-test checkout. See Figures 8 and 9 for examples of the ThESBLVEIZERDIL.
mounting below cylindrical and conformable containers, N=F—EHRABCPRBREE—DDERAENZCHSSHERFBI D /AT A KX B X1
respectively. [CESEL. —DDEENZCHSSHER B DA N K F(EBEIBDIEREPSICH
At least one thermocouple for burner monitoring shall be 593, N\—F—EREN\VIPYIERRBHRITBIHIC. BRARRKEAN-F—-B&
located in the localized fire exposure of the CHSS test article, U2FNEAN—F—0HhMRICED T, SEICAEBREEMUTELL.
and two thermocouples shall be located in the extension of the
engulfing fire exposure on the CHSS test article. Additional
thermocouples may be added to back up or supplement burner
monitoring along the centre line of the localized and engulfing
burners.
5.6.2. The calculation of the burner monitor temperatures (TB gcas and [/N\=F—E=5—DiBE (TB 05O &V TBengas) DEHEIIHERAIRIRICETS
TBeng2s) are analogous to the process in Annex 3, paragraph MIEE3 555.4.3.3[HLFEKRTH S
5.4.3.3. for the pre-test checkout. ROZMBENOEYHIC. TPRDBMRFLIIESOMDAIECSEMDEAEXZ
Additional thermocouples may be located at TPRD sensing BEULTELL.
points or any other locations for optional diagnostic purposes. |ERFIANTERINILEDICCHSSEZFIESLUVHESTESLSIC, SHERREIIC
A fluid line shall be connected to the CHSS prior to test to allow |CHSSICHRE&SA ZEIERITIIEDETS.
fill and vent of the CHSS as defined within the test procedure. ERRICCHSSOAR B Z2fEREL . sBRAIRICHERFTIES LUHISOFIEETT
Shut-off(s) valves shall be installed on the line as required to ST, BECIBUTIA VIGEMRZEDFIFEDETS.
isolate the CHSS contents during the test and perform required |ZFk. SERPICCHSSHORBWDENZIRFER TESLDS. TV LICENIMNS
fill and vent procedures prior to or after the test. JAZYA-ZRBEIBIEDELT D M YAZYVI—-DIEE(L. £1%FSEL E. 1 MPa
A pressure transmitter shall also be installed on the line such T+10%¢9 3,
that the pressure of contents within the CHSS can be remotely
monitored during the test. The accuracy of the transmitter shall
be at least £1 per cent of full scale and £10 per cent at 1 MPa.
5.7. The CHSS fire test procedure CHSSX 5 sBR=FIIE
5.7.1. Prior to conducting the CHSS fire test, the CHSS shall be filled CHSSN Bk & Rt DHIlc. CHSSICEHI/KZEHAZFTIEIRE (SOC) >

with compressed hydrogen gas to > 100 per cent of state-of-
charge (SOC).

100%I(cFEIRI3EDET B,
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5.7.2. The first stage of the CHSS fire test is initiated by starting the CHSSNSGHRERDSE 1ERPEIE. BPR NN —-F—CERLIas. N—F—IC
fuel flow to the localized burner and igniting the burner: RNTBEICLHTHIET S,
(a) After ignition is confirmed, the fuel flow is set to the value |[(a) |RALHERSINEE, RBREEMESE3 55.4.5.3JHOBPANKEB/IN—
that matches the desired specific heat release rate (HRR/A) for |F—[CRERFEEEE (HRR/A) [C—HIBBEICERIEL. SHEREFREIZ 0D CERE
the localized burner in Annex 3, paragraph 5.4.5.3., and the test |93,
time is set to 0 minutes. (b) MBE3 HESEDOEACRT LSIC. BAANKEY —> (TBocs) ICdIFBIN—
(b) As shown in Figure 4 in Annex 3, paragraph 5., the 10- F—EZH/-0100-VY I (L, mNELDBANS LV TDE 2RI B4
second rolling average of the burner monitor in the localized fire [£6300°CT&% 3¢9 %,
zone (TByoczs) shall be at least 300 °C within 1 minute of FAtEDS3DBAIC. BFAN—F—E=4— (TBoc2s) D60F0O—U>YJEighHHi
ignition and for the next 2 minutes. JBE3 565.4.5.4IATRKRDBETMIN o5& DKREBRBEDET S, TB ocasH'35
Within 3 minutes of start, the 60-second rolling average of the [(BAICHERBEIGEVLRVES. RREZRT I3,
localized burner monitor (TB oc>5) shall be greater than
Tmin ocys as determined in Annex 3, paragraph 5.4.5.4. If
TB_oc2s does not achieve the required temperature within 3
minutes, the test is terminated.

5.7.2. NOTES: R

(DD%) (i) Monitoring of the 60-second rolling average of the localized |(i) BFARKERAIN—F—EZH— (TBoczs) D60#2O0-UYJFIIDE=FU>Y)

burner monitor (TB_oc25) is not required after the above criteria |(d. TDEODCHSSN S RERP(CCHSSHER RN DMBIDEIRUEDZETUT,
are met as the burner monitor readings may be compromised by |/\—7—E=~—-OAIFEEICZENHZDIEEENH S8, LEBERHRLULEEE
expansion or falling of materials from the CHSS test article TOBERBRN,
during subsequent CHSS fire test. (ii) BPRAEIE<EBXIFSNDRE L. mANRISRIID 102 [EIIEMEENG N,
(ii) The temperature outside the region of the localized fire (iii) TBLoc2sh'PRARREIAICERENDREIGEVRD S EESHICHKIRERT IS
exposure is not specified during these initial 10 minutes from 1Z&3. BiRallC, A& TDEEICEAITIMES3 £55.2Ia0EH. HLT.
the time of ignition. N=F—DENELFREDATEICEITS5.4. STHOEHZIRFTINET H .
(iii) If the test is terminated because TB qc55 did not achieve
required temperature within the required time, requirements in
Annex 3, paragraph 5.2. for providing wind shielding and
paragraph 5.4.5. for adjusting the burner operation and setup
should be considered prior to re-test.

5.7.3. After 10 minutes from start of test, the second stage is initiated |FHEREAIGHIS5102E., 2ENKEAN-F—ERECABZRLKD. N\—-F—C=

by starting fuel flow to the engulfing burner extension and
igniting the burner:

(a) After ignition is confirmed, the fuel flowrates to both the
localized and engulfing fire extension are set to the value that
matches the desired specific heat release (HRR/A) for the
engulfing burner stage in Annex 3, paragraph 5.4.5.3.

(b) Within 2 minutes of the start of ignition of the engulfing
burner (i.e., within 12 minutes from start of test), the 60-
second rolling average of the engulfing burner monitor (TBgngas)
shall be equal or greater than Tmingyg,s as determined in Annex
3, paragraph 5.4.5.4.

NOTES:

(i) Monitoring of the 60-second rolling average of the engulfing
burner monitor (TBgngas) iS not required after the above criteria
are met as the burner monitor readings may be compromised by
expansion or falling of materials from the CHSS test article
during subsequent CHSS fire test.

(ii) If the test is terminated because TBgygs did not achieve
required temperature within the required time, requirements in
Annex 3, paragraph 5.2. for providing wind shielding and Annex
3, paragraph 5.4.5. for adjusting the burner operation and setup
should be considered prior to re-test.

NUT, B2EPEERIT .

(a) RXHHERENLE BRRXKEAN-F-BLU0 AN AN -F-ERAFD
AMAANDREREER. WES3 5£5.4.5.3J A0 A NKAN-F—[CHERFEL
EE (HRR/A) [(—HIBEICRET B

(b) £2FXNKAN-F—DRNEEHS522BA (TRD5, HERRENI 5125
BA) (C 2ANKEAN—F—FEZF— (TBengzs) D60F2O—UYIFIINHIE
&3 585.4.5.4JATRDETMiNgnc5 DK ERDZIEDET S,

R

(i) AENKEAN-F—EZH— (TBengas) D60F2O-VYIEHDE=HULY
(Z. ZDEDCHSSN KK BRP (CCHSSE BRI DM BN EARUEDET LT,
N=F—E=H-DREMICZIENHIIEEIENH ST, LRBERFLLEE
TOBEBRN,

(i) TBeng2sh PRAREIARICERESNIBEISELRD D EEHICKIREET TS
1583, BERREIIC. B&ITDEMBICRETIMES3 $E5.2IHOEM. HLU.
N—F—DENMFLEREDREECRITIMES3 555.4.5IHOEHEIRFTINETH
%o
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5.7.4. Minor movement of the CHSS test article and subsequent CHSSHBREABMODI I RIS, HLVTDEDIN—F—(CXFTBCHSSEBREKF
repositioning of the CHSS test article relative to the burners is |DBECEX. TPRDOIYEEIL TV EEICEFEENS.
allowed when TPRD(s) activate. NERERIROVT D DIZEEFTHIRT S,
The fire test continues until either; (a) CHSSH#ESUL. EHH1 MPakiBICIETUR,
(a) the CHSS vents and the pressure falls to less than 1 MPa; or |((b) :ERBIMEHMSDRERBFESETD. HhT7TV—-M; N,OEBROCHSSDIZE(E1
(b) a total test of 1 hour from start of test is reached for CHSS in (B, h7dU—M, M5 N, $&UN;DETOCHSSDIZE (X 205RICEU .
vehicles of categories M; and N, or 2 hours for CHSS in vehicles
of categories M,, M3, N, and Ns. BRI T . 12NN -FT—DRB DTN ZEMFT56DEU. CHSSZRIEL
When the test is completed, the burner fuel flow shall be shut FERBEISGEDVWTWRWMES) | HEREZRICRSICIDIRABZLSIAEELIAT
off within 1 minute, and the CHSS shall be depressurized (if not |/{—3936EMD¢T 3,
already near ambient pressure) and then purged with inert gas
for safe post-test handling.

Annex 4 Test procedures for specific components for the compressed EHEKRITE S AT A DIFEDEALED =D HERFIR
hydrogen storage system

Annex 4 Testing is performed with either hydrogen or non-reactive gas |RERE T DIAICHRET ZKRFLEIERIEETRADVWIT D ZBVWTRIET 3.
as specified in the following paragraphs: KFEHAIXISO 14687:2019, SAE 12719 202003ICHEBLT B h . FlEBL
Hydrogen gas shall be compliant with ISO 14687:2019, SAE ToxawrEIENneEdTS.
J2719_202003, or meet the following specifications: (a) KERBHEEL 1 >99.97%
(a) Hydrogen fuel index: > 99.97% (b) IEKKFTESHAEET : <300 pmol/mol
(b) Total non-hydrogen gases: < 300 pmol/mol (c) K : <5 pmol/mol
(c) Water: < 5 pmol/mol (d) HiFEE : <1 mg/kg
(d) Particle concentrations: < 1 mg/kg ISHEERAN AL, KK AUDA, FE(E, RETTERBEDAUDLAFEIKFELA
The leak test gas shall be hydrogen, helium, or a non-reactive |2SOIERIGIEHRAREMETS.
gas mixture containing a detectable amount of helium or BHTHRED B VRD, SHERIZBEBEIRE20 £ 5°CT35,
hydrogen gas.
All tests are performed at ambient temperature of 20 £ 5 °C
unless otherwise specified.

1. TPRD Qualification Performance Tests TPRDEEEEREFHER
with—1SO-146872/SAE 312719 Altestsare performed-atambient =kt 3 B ERIEE ' s TPRD:Z Iiﬁbuﬂ%ﬁ(at
temperature 20-{£5)2Cunlessotherwise-speeified—The TPRD L,{'F(DJ_D%E;EESTL (MEE162RO) .
qgualification performance tests are specified as follows (see also
Appendix 1):

1.1. Pressure cycling test. EHYAI)IVEHER
Five TPRD units undergo—lﬁeee—m%emai—wes&me—eydes—ﬁeﬁa—lﬁ—yeaf 5:.0)TPRD %(Jl‘b ﬁl(ZﬁD'CW}_b‘/(’JJV&}Se—HGS?—Z%SAE%—H—}%
servieedife-er 15,000 internal pressure cycles according to Table 1. |#& 2
MPa). The first 1,500 pressure cycles are conducted at a TPRD = 5 = satRis. [ENBREREN K
temperature-of 85-°C-or-higher—Fhe remaining-eyeclesareconducted  |HitER (MIEE4 551.818) . AVF MWIVEEHRER (M‘JE§4 5£1.91H) . "=
at-aTPRB-temperature-of 55(+5)-2C—Themaximumpressureeyeling ;iR (MEE4 551.1018) OEHCGESIZHNDET D, 5L
rate-isten-eyelesper-minute—Following this test, the pressure relief  |EE4-FE1 9 FEHYLIIOBMEICDONTIE. uT@ﬁlE%Eﬁo)hto
device shall comply with the requirements of the leak test (Annex 4,
paragraph 1.8.), the bench top activation test (Annex 4,
paragraph 1.9.) and flow rate test (Annex 4, paragraph 1.10.)-and
Bench-top-activationtest-(Annex4,paragraph-19-). See Table 1
below for a summary of the pressure cycles.

1.1. Table 1 =1

(DD%F) Pressure cycling conditions ENYAL O

Pressure cycles to per cent NWP No. of cycles Sample temperature for cycling | FEFIHA VI ZENMTD%NWP BAIIER ENBAIIEOHERE
<2 MPa to > 150 per cent NWP First 10 >85°C | <2 MPa~=150%NWP =YD 10 Y1) >85°C
<2 MPa to > 125 per cent NWP Next 2, 240 >85°C | <2 MPa~=125%NWP RD 2,240 Y19 >85°C
<2 MPa to > 125 per cent NWP Next 10,000 20°C | <2 MPa~=>125%NWP X?M 10,000 1) 20°C
<2 MPa to > 80 per cent NWP Next 2,750 <-40°C | <2 MPa~>=80%NWP xmD 2,750 Y1) <-40°C

Note: All cycles are conducted at a rate of < 10 cycles per minute.

3R 2TOY(IIM2E2 <10 Y1 IIVDOEETITS.
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1.2. Accelerated life test. IERG AR
Eight TPRD units undergo testing; three at the manufacturer's 8EDTPRDICH U TEERZITI. TDIE3IBICDVTIIEISEENRE I IMEENRE
specified activation temperature, T¢ F.e, and five at an accelerated life|TiF.Fact T, MMDOSEICDOVWTIEINNLREF R ETRE T112. MRFHRINEET,
temperature. The Accelerated Life test temperature is T,, given in (&, BHiiZ°CELTRATRENS,
°C by the expression: ;

0.502 0408 \~t . (0.502 , 0498 )‘L
1"1=(.5’+'I:r--|__3‘|'T:.;-z) e t B+T: B+ Ty

Where B = 273.15, T is 85 °C, and T; is the manufacturer's CCT B = 273.15, Tyeld85°C. T{HIBLEB I RE T HFENRETH Do
specified activation temperature. ﬂ#e—9—1—x—‘Faet%93—TPRD¢&/mF‘ Z—TECUE (£1°C) A-T>Fe(TmAE
Hife-=9-1xTFaet®**—The TPRD is placed in an oven or liquid bath MICEL. TPRDA > LY MDIENIcHFBAKTRAAIEE 2 125%NWPEE1-MPa) TH
with the temperature held constant (£1 °C). The hydrogengas %o ENHHRIRE IBEHIHEINEA T £ (ERAFEINEREL TELL. &
pressure on the TPRD inlet is > 125 per cent NWP{£1+MPa}. The TPRD’& BEIBICEIZENZAR—) R E>THRESBMIET S, N R—ILRZ{ERTS
pressure supply may be located outside the controlled temperature B, BEIHEEENOEIERORENEIEET . RECC1EORMNBIELIIEES
oven or bath. Each device is pressurized pressured-individually or (C‘/ZTAO)l_jJ:E—EéEEBﬁJJ:?%Ltb"C%& T« Tact TalERZ1 T 3B D TPRD
through a manifold system. If a manifold system is used, each (F10100FEILLNIC/EEN T 2EDET D, T Hife TilBR%Z1T2/c 5B DTPRDI(E5008F
pressure connection may include-ineludes a check valve to prevent  [BLIARTIEEILRVEDEL. HIEE4 551.818 (RiHEER) OEHEWETEDE
pressure depletion of the system when one specimen fails. The three |9%,
TPRDs tested at T; F,e shall activate in less than 10 ten-hours. The
five TPRDs tested at T, Hife shall not activate in less than 500 hours
and shall meet the requirements of Annex4, paragraph 1.8.
(1 eak test)

1.3. Temperature cycling test mE YA 7)) EHER
(a) An unpressurized TPRD is placed in a liquid bath maintained at < -|(a) JIEENTLWRWTPRDZ% <-40° CBARIFUISRAAED I 2F B _EEL,
40 °C-erHewer for at least two hours. The TPRD is transferred to a 573 LUAICTPRDZ >85° CEAEICRFULRIAENE L. TOREDFE T 28 RIU
liquid bath maintained at > +85 °C-erhigher within five minutes, and | EE&<{. 573 BUAICTPRD%Z <-40° CEAF LR FULRIKIEANIE T,
maintained at that temperature at least two hours. The TPRD is (b) FlE(a)BRBETA LA 15EIGET DFTHREDRT,
transferred to a liquid bath maintained at < -40 °C erdewer within (c) JBE <-40°CELF-DRIABNICAMREE2BF B EE VWV TPRDICHT U, AR
five minutes; FERE% <-40°CBACHEFURNS, KB RAFZEAREEHAZEST, <2
(b) Step (a) is repeated until 15 thermal cycles have been achieved; |MPa{++/0-MPa)&>80%NWPH2/A06-MPa) DREIT. RIEY(17)L%Z2100[E]1T
(¢) With the TPRD conditioned for at least-a-minimum-of two hours in |2,
the < -40 °C erdewer-liquid bath, the internal pressure of the TPRD is |(d) J2EBAVILEENBAIINOERE. EHRERENRHRE (HES4 5
cycled with hydrogen or inert gas between < 2 MPa (+1/-6-MPa}-and |1.818) OEHISEESIZEDET 3. L. RHRERIF<-40°CH+5/0-"€)TE
> 80 per cent NWP-+2/-0-MPa) for 100 cycles while the liquid bath |9 2603, fmimletBROEMEE . TPRDIASFASF M IEBNHER (B
is maintained at < -40 °C-erdower; [BE4 £1.918) | IBlcFRSHERER (MES4 5£1.1018) 0EHES
(d) Following the thermal and pressure cycling, the pressure relief 360ET B,
device shall comply with the requirements of Leak test (Annex 4,
paragraph 1.8.), except that the Leak test shall be conducted at < -40
°CH+5/-6-"€). After the teak leak test, the TPRD shall comply with
the requirements of Beneh-the bench top activation test (Annex 4,
paragraph 1.9.) and then Hew-the flow rate test (Annex 4,
paragraph 1.10.).

1.4. Salt corrosion resistance test MiEEEHER

Accelerated cyclic corrosion shall be performed in accordance
with the following procedure:

(a) Three TPRDs shall be exposed to an accelerated laboratory
corrosion test, under a combination of cyclic conditions (salt
solution, various temperatures, humidity, and ambient
environment). The test method is comprised of 1 per cent
(approximate) complex salt mist applications coupled with high
temperature, high humidity and high temperature dry off. One
test cycle is equal to 24 hours, as illustrated in Table 2.

hEY A JNVBRARE. AT OFIRICH->TREITIEDET S,

(a) 35DTPRDZ%Z. ARNEMAs (8K, HERE. BE. AERIE) 2H48D
BIEBRZEIRBRABRICESS5TEDET S, siR A xR, K1%DEEEKIFEC,
B, B SLURIREZEEZHEASOETBMINS. R2ICRT LS(C, —DODi
Y1245 TH .
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1.4. Table 2 R2
(DD%) Accelerated Cyclic Corrosion Conditions (1 cycle = 24 h) MEVLIIWVBREHSF (LY1D)) = 2485R])
Relative Humidity ( per HAIIEMF mE(°C) HEXEE (%) B4 HARE
Cycle Condition Temperature (°C) cent) Cycle Duration) e—p—— Y T2 10 SR L 105
Ambient stage 25+3 45+ 10 8 h + 10 min 1T 1050 + 5%
Transition 1 h %5 min RS 49 + 2 100 7 B0 £ 10 %
Humid stage 49+2 100 7 h+ 10 min T 3R £ 109
Transition 3h =+ 10 min SZIREND 60 £ 2 <30 58RI + 104
Dry stage 60 +2 <30 5h =10 min
1.4. (b) The apparatus used for this test shall consist of a (b) CORERICEERT 35=E(L. F=/IRIEE, ASTM D1193-06(2018) 54
(DDF) fog/environmental chamber, suitable water supply conforming |JIVICGES Y3 EWRIAKES. MREZMNET 35%0HE. BEZ22°Ch562°C
to ASTM D1193-06(2018) Type 1V, provisions for heating the ORITHIETIEDICHERFETEBREIND, TB(CE., BY)CFAEEENZENEZE
chamber, and the necessary means of controlling temperature |(SO#tiasHEE. BE2RESEZ—DOULDJANEECEDE TS EOFRLECHE
between 22 °C and 62 °C. The apparatus shall include provisions |93 —2Fk3EH D J X)L, HEEXEADBEIEDZEE2R/I\RICT DA MEIC
for a supply of suitably conditioned compressed air and one or |[Ell}. AEIZEDELT S,
more nozzles for fog generation. The nozzle or nozzles used for |((c) FREIIISO 6270-2:2017|CEHRENIHEREITIBREINIEDETS,
the generation of the fog shall be directed or baffled to minimize ([[VTYMNIMAIERIEEY /), B LOBICRZ3/KBEOBRIREZITL.
any direct impingement on the test samples. BYRIEDZERIZIEDET S,
(c) The apparatus shall consist of the chamber design as defined |(d) ZREER(CLIESRE. ZERKRECEASNSIKENERLFZS IR
in ISO 6270-2:2017. During "wet-bottom" generated humidity |[FhIEFEALTELN. ZSIFEREYCV)IB(C, SRR, BV RIRDE IR
cycles, the proper wetness shall be confirmed by visual F3EHICHE LICBICRASKBHERHESNDIEZIERLRITNE RSN,
inspection of visible water droplets on the samples.
(d) Steam generated humidity may be used provided the source
of water used in generating the steam is free of corrosion
inhibitors. During steam generated humidity cycles, the testing
agency must confirm that visible water droplets are found on
the samples to verify proper wetness.
1.4. (e) The apparatus for the dry off stage shall have the ability to |(e) SZBREBEICH VT, FKiEIL, IBEN'60  2°C. iREN <30%RHODIRRSR
(DD%F) obtain and maintain the following environmental conditions: HEHIT IS IIRNEBIDENDE TS REBERFE. IREMEBZMLLTSHIC

temperature: 60 £ 2 °C and humidity: < 30 per cent RH. The
apparatus shall also have sufficient air circulation to prevent
temperature stratification, and also allow thorough drying of the
test samples.

(f) The force/impingement from this salt application shall not
remove corrosion or damage the coatings/paints system of test
samples.

(g) The complex salt solution in percent by mass shall be as
specified below:

(i) Sodium Chloride (NacCl): 0.9 percent

(ii) Calcium Chloride (CaCl,): 0.1 per cent

(iii) Sodium Bicarbonate (NaHCOs): 0.075 per cent

Sodium Chloride must be reagent grade or food grade. Calcium
Chloride must be reagent grade. Sodium Bicarbonate must be
reagent grade or food grade (e.g., Baking Soda or comparable
product is acceptable). Water must meet ASTM D1193-06(2018)
Type IV requirements.

NOTE: Either CaCl, or NaHCO; material must be dissolved
separately in water and added to the solution of the other
materials. If all solid materials are added dry, an insoluble
precipitate may result.

TRRESOBERIEZMA . SERHBI 2 RR(CFZRSEIENTEIEDLT S,
(f) COIEKIEFEICL B/ EEICLD, MBRHEBNOI-FT12)/ERSATLAD
BRILBIEEHIRETNBVEDLT S,

(9) SHIEBROES)\ - MITFICREISEDET S,

(i) 1B{EF MDA (NaCl) :0.9%

(i) I|EDNSI L (CaCly) :0.1%

(i) EKZFEFPIIA (NaHCO;3) :0.075%

IBIEF NI ARKEI L — RERBREILV— RTREINEE BRSOV IBEDILSTA
(FEHZEIL — RTRIINE RSB iREEKTRF NI AIRREIL - RERBERRY
L—RTRENEBSRN (FIRE, EFFERERAFORRBEBIFEIND) - K
ASTM D1193-06(2018) 41/ TIVOEHZBILERINE RS,

R : CaCly, NaHCO;DWIThD# BRI 4 (CKICTERRL. —H%{th75 DR
ARICMZABINERSBV. £ETOEGHPZIZBRUIRETNA 5L FigtED
RN ELIEENN B S,
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1.4. (h) The TPRD shall be installed in accordance with the (h) TPRD(IEEEDHEIR T BFIRICHESTEDfHT, R2(CE BN VIS
(DD%) manufacturer’s recommended procedure and exposed to the RARAELCESEITEDLT S,

cyclic corrosion test method described in Table 2. (i) 10091V DRBENT T I2FTERY VN EEDIRT , FIEKIEE(OW
(i) Repeat the cycle daily until 100 cycles of exposure have been |UT. i8REFBIRODZAMUTEETZIEDLL. BERESEHEALTR2TOMEED
completed. For each salt mist application, the solution shall be |FE2ICEN. BN EE3FTRIZEET S, CNCHRETDUWFEELT,. T5AFY
sprayed as an atomized mist, using the spray apparatus to mist [JRNL. Fld. ANV -DRBEESKICLH>TEHE MR/ ITIVIIAO AT %
the components until all areas are thoroughly wet / dripping. EARLT, AEBREBIIIEETIFENHS. EEOERBAIDIEETIREINTHRL
Suitable application techniques include using a plastic bottle, or |EIENZBRERTHVRESITAREL TS ABRIREETE. S5H4EIDIE
a siphon spray powered by oil-free regulated air to spray the KIEFEZERMEITIEDLT S, sKERDMMDEEFET (. IEKIEFEERELBR V. R
test samples. The quantity of spray applied shall be sufficient to |DIEKIEE I EBEIRIZEIEORIGIFICITONS . TOERDIEKIEEL, HERHE
visibly rinse away salt accumulation left from previous sprays. A |DEIETIDC+ D REFEIZIERTIEHIC. TNTNRIDOEZE D90 1E(CEHE
total of four salt mist applications shall be applied during the F36DLT 3. BRPABDEDHICGGRERZDRETLRIINE RS R VEE(E, 3R
ambient stage. Salt mist is not applied during any other stage of |¥lZEERE25 + 3°C. i AWRE®E45 + 10%ICHEHFU. YOI Z2AERIR
the test. The first salt mist application occurs at the beginning of |EXBENSBRT3EDET S,
the ambient stage. Each subsequent salt mist application shall
be applied approximately ninety minutes after the previous
application in order to allow adequate time for test sample to
dry. If the test must be interrupted for weekends and holidays,
the test article shall be kept at the ambient temperature of 25 +
3 °C and the relative humidity of 45 £ 10 per cent and the cycle
shall restart from ambient stage.

1.4. (j) Humidity ramp times between the ambient and wet () BESEALRBEMS. BLU ., RHFALEZREEZGORORES Y IHREI.

(DD%) condition, and between the wet and dry conditions, can have a |REROIHRICAZTRZEEZS5ZZ00HEMEN®S (ChiIZBEEZEENChSDIBITHA

significant effect on test acceleration (this is because corrosion |[HFRICREFEBRILHTHS) . ABEZMAISRBEZMAFETORREIZ60 £ 553¢
rates are highest during these transition periods). The time from|U. iBiEIREELEEIRIRAEL DFZ1TIERE 180 £ 1093¢T 3.
ambient to the wet condition shall be 60 £ 5 minutes and the (k) BERAROBERIC, PN ERBFRKEKTIITE, RIFSETHSFHETS.
transition time between wet and dry conditions shall be 180 = |(I) D%, TPRDI&IFIRER (MiEE4 5£1.818)  AYFMIVEEhitER (B
10 minutes. EBE4 $1.910) . 5LVRERR (MES4 51.101H) OEH4IOESTSIE
(k) Immediately after the corrosion test, the samples are rinsed (D&9%,
with fresh tap water and allowed to dry before evaluating.
(1) The TPRDs shall then comply with the requirements of the
leak test (Annex 4, paragraph 1.8.), bench top activation test
(Annex 4, paragraph 1.9.) and flow rate test (Annex 4,
paragraph 1.10.).

1.5. Vehicle environment test EMIRIRER

Resistance to degradation by external exposure to automotive fluids is
determined by the following test:

(a) The inlet and outlet connections of the TPRD are connected or
capped in accordance with the manufacturers installation instructions.
The external surfaces of the TPRD are exposed for 24 hours at
ambient temperature 20(£5)°€ to each of the following fluids:

(i) Sulphuric acid (19 per cent solution by volume in water);

(ii) Ethanol/gasoline — 10 per cent/90 per cent concentration of

E10 fuel; and-Soditmhydroxide{(25-percentsolution-by-weightin
water);

(iii) Ammoniam-hitrate(28-per-cent-by-weightin-water)y;—and
{iv)-Windshield washer fluid (50 per cent by volume methyl alcohol
and water).

The fluids are replenished as needed to ensure complete exposure for
the duration of the test. A distinct test is performed with each of the
fluids. One TPRD shall eomponent-may-be used for exposure to all of
the fluids in sequence.

B SRS RO EBEEEICL DM B DOV TIE AT OFHERICKDEFTI
3.

(@) TPRDDA Ly hSLUTI By MESE (. RIEEOEDTIFERICIEL. kT
INELLIEF YT ZEWD 135, TPRDOIMBERE ZLL T OZRACEBEIRE20(+
5YeCT 245 RIS ET 3.

(i) 19BE2%OREKER

(i) IH )=/ YUY — 10%/90%;mEEDE 1044825 E 2% DAEHMEF I
(i) 28 BB OLAETR

V) I0> MIZZFEER (S0RE%DAFIL7IVI-LKER)
BRAKRERECLGUTHFEL. BRI, TR (ELEZHERIT D ZRIRICON
TENTNRERZ1TD. 1EDOTPRDIEFRIFR(CIL. ETORAZIEXR(ELETSE
DET 3,
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1.5. (b) After exposure to each fluid, the TPRD eompenent-is wiped off (b) BIBRNADIEEER . TPRDEZABEREF NS B RZIEED. KTII
(DD%) and rinsed with water; (c) TPRD#ERENR(L. TPRDABREFMODIEEEZIER DRI GEMEDH DYDIRAN RS

(c) The TPRD eempenent-shall not show signs of physical degradation |{b. $FHCEINYERL. BEERREDERIFNRVEDET S, FLEPREBREDINEIZL
that could impair the function of the TPRD-eemponent, specifically:  [[FAEEELRV. ETOEKEDR THI(C. TPRDEEL. Rt (MEE4 5
cracking, softening, or swelling. Cosmetic changes such as pitting or 1 SIE) NIF I\‘Jj{'FEIJnil‘.Eﬁ (M‘JE§4 1. QIE) BLUORELR (MES
staining are not failures. At the conclusion of all exposures, the TPRD (4 £51.1018) 7 DEHFEEITDE
whit{s)-shall comply with the requirements of the leak test (Annex 4, 0)&‘9“50
paragraph 1.8.), bench top activation test (Annex 4, paragraph
1.9.) and flow rate test (Annex 4, paragraph 1.10.)-and-Bench-top

1.6. Stress corrosion cracking test. ISHIEREINGER
This test is applicable to TPRDs containing copper alloys CORERIE, HPRIBICES NS RZSECTPRDICGEATES.
exposed to the outside environment. MESE (BEb5w3RE) ROWAEmZSOTPRDICOWVTIE, 18DTPRDIRE(C
For TPRDs containing components made of a copper-based alloy (e.g. |HE&ZEMT 2. ATUIEEIN 2 TOINEEROEKRIImZAAEL. H3AN
brass), one TPRD unit is tested. All copper alloy components exposed [/\—DfFWe S AHBREBZROP TR ESALERET D EZTVDRERUARCARCE
to the atmosphere shall be degreased and then continuously exposed |H10BRIERLU TIEKET 3.
for at least ten days to a moist ammonia-air mixture maintained in a [T ZROBTREDDRLEE1UYNLHIEN20 MINEET. tEE0.9407 €7 K%
glass chamber having a glass cover. RO T DA AR ERT 2N DEBPCAREFI D, st HI 7 EZT/KERD L35 £
Aqueous ammonia having a specific gravity of 0.94 is maintained at  |5¢E5r-mMmOAIE(C. BIESNEAEHEHD NN A D LICEL ERZSOVZEET T
the bottom of the glass chamber below the sample at a concentration |Z7D;EE&FAZARTE T35 £ 5(+5)°CICHEIF IS, COFRERICLD. IRESEEH
of at least 20 ml per litre of chamber volume. The sample is OFEREPRICEINFERIBENRE LRV E,
positioned 35 * 5(%5) mm above the agueous ammonia solution and
supported in an inert tray. The moist ammonia-air mixture is
maintained at atmospheric pressure at 35 £ 5 {(+£5)-°C. Copper-based
alloy components shall not exhibit cracking or delaminating due to this
test.

1.7. Drop and vibration test & T BIURENGER

(a) Six-TPRD units representative of their final assembled form
are dropped from a height of 2 m or greater without restricting its
motion as a result of gravity, at ambient temperature{26-+5°¢
onto a smooth concrete surface. Each-sampte-The TPRD is allowed to
bounce on the concrete surface after the initial impact.

Up to six separate units may be used such that all six of the
major axes are covered (i.e. one direction drop per sample,
covering the opposing directions of 3 orthogonal axes: vertical,
lateral and longitudinal). At the manufacturer’s discretion, one
unit may be dropped in all six orientations.

After each drop, the sample shall be examined for visible
damage. Any of the six dropped orientations that do not have
exterior damage that indicates that the part is unsuitable for
use (i.e. threads damaged sufficiently that part is rendered
unusable), shall proceed to step (b).

Note: any samples with damage from the drop that results in
the TPRD not being able to be installed (i.e. thread damage)
shall not proceed to step (b) and shall not be considered a
failure of this test;

(a) AR ZREZART H6DTPRDEEZ. BENICLFERZFHIRIILR
2 M EOEENS, BEEIRER0-+5°€)T. FERI>J)-bA LISE TR
%, T TPRDIERAOEZEDE. 1>7U— ME THRIROTHLL.
BAANDOMIILERBZERALT, AOOXWMRTEHIN-FBILHTES. (1
AMBIBED1ARICETSE3. LT, £4. BEO3KDERMENTNICHLT2
BERZhN-93,) BEEHDHET, 18DFREZ6FRALTICTETIETEL
AN

TNENDFE TR ABCBICRAMEENBVMRETS. BARICETEEE6
BOERBIC, SRHEAICESRVCEZRINEHEE (ERAFREECRSEEE
BLERLRE) HNRENBWMES. FiE(b)NED.

AR B TICLBRE (BUDRERE) TTPRDAEDFFIFSNRB oI
(&, ZT‘J? (b)(ZJﬁi?\ *.:i\iﬁﬁ@?&ﬁitlztﬁ.ﬁéhb\t@t?éo
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1.7. (b) Each of the-six TPRD units dropped in step (a) that did not have ((b) FllE(a)TE FaE65AZTPRDERENSS. BICRABIEEEZIFTLRN
(DD%) visible damage and one additional unit not subjected to a drop are [ED&. ETFEETUORVEINN1E%ZREEOED(FHHERCAE > THERFEE(CHD
mounted in a test fixture in accordance with manufacturer's 207, BXX#AE (BT, 245, BifR) ([ ENENSEAORIREIRE T30 iR
installation instructions and vibrated 30 minutes along each of the }r52%. RAOHIREIREE. IhERE1L.5 gZFL\. 10 Hzh5500 HzOFEFED
three orthogonal axes (vertical, lateral and longitudinal) at the most  |IE5%KEIEEZ 100 EHERITIRS U Tk D . HIRBEIREIIREINRDIEE XS
severe resonant frequency for each axis. The most severe resonant  |NIC&DFEEBIEN D, COEBERA THIRED R ONSBVEE(L, FHERF40 HZTEMT
frequencies are determined using an acceleration of 1.5 g and 2b0ET D, bR, ZEAN, mhiRtaiR (EE4 5£1.818) (. AYFMT
sweeping through a sinusoidal frequency range of 10 to 500 Hz within |#EEhEKER (M‘JE§4 1. QIE) BEVTRERZIER (MEE4 5£1.1018) A
in 10 minutes. The resonance frequency is identified by a pronounced | S — SIE-DEHGEETIENET B, EFRIcASEE
increase in vibration amplitude. If the resonance frequency is not AN a1 SRROCES
found in this range, the test shall be conducted at 40 Hz. Following
this test, each sample shalt-rot-show-visible-exterior-darmage-that
indicates-that-the-partisunsuitable-foruse—Itshall subsequently
comply with the requirements of teak-the leak test (Annex 4,
paragraph 1.8.), bench top activation test (Annex 4, paragraph
1.9.) and flow How-rate test (Annex 4, paragraph 1.10.)-and-Bench
1.8. Leak test IR AR
A-This test applies to one TPRD that has not undergone previous COBRIE, FIOEEREIRZITOTLRVIADTPRD, &U. HWES4 51
design qualification tests and additional units as specified in HDDHERICRESNTVSENMDEEICER TS, iIwbitikE. BEEE. &
other tests in Annex 4, paragraph 1. The leak test is performed [iB. BLVIEKIRTRIEEND. FE., HRBIICRTENEBREITILHIC. BXRSE
at ambient, high and low temperatures. The unit shall be N3 EREBRBETENITA3=VI%TV. 22 MPaDENTABLEE 105R[
thermally conditioned at each of the required test temperatures ﬁﬁ?éﬁd)c‘:ﬂ%o TPRD(:H /l/‘J F'C,EtljniliEﬁFHbZ(‘.J:D'Cbﬂl_ 31’150 s
and held pressurized to >2 MPa for at least one hour to ensure | PrstaToe : : S
thermal stability before testing. The TRPD is pressurized with
leak test gas at the |nIet -’eestrﬁgﬂs—tested—at—ammeﬁt—h@h—aﬁd—lew MDiEn,
(a) AFRE . REZEABEBRE20(+5)°ClC1>7133-2J9%.2 £ 0.5
; MPaS%NWP(—I—G/—Z—M-Pa}\ HBLU>125156%NWPH2/A0-MPa) Citiiz =
pressure-before-testing: The-three-temperature test conditions are:  [fE9 3.
(a) Ambient temperature: condition the unit at ambient (b) &R : EBE%>85°CBLECI>T133=>F 93,2 £ 0.5
temperature 26(+5)°€; test at 2 £ 0.5 MPa 5perecenrt NWP{+08/ |MPaS%NWP+0/2-MPa). BLU. >125150%NWPH2/0-MPa) Citlii%
2-MPa) and > 125156 per cent NWP{+2/-06-MPa}; Ehtid D,
(b) High temperature: condition the unit at > 85 °C-erhigher; test at |(c) KR : FHE%Z<-40°CBHHC>FT1332>99%. 2 £ 0.5
2 + 0.5 MPa 5pereentNWP{(+6/2-MPa) and > 125150 per cent MPa5S%NWPHB/2MPa), LU >100%NWPH2/0-MPa) Citlbez £l
NWP-{+2/-0-MPa); EGR
(c) Low temperature: condition the unit at < -40 °C-erlower; test at
2 + 0.5 MPa 5perecentNWP(+06/2MPa) and = 100 per cent NWP
+2/-0-MPay).
1.8. Following conditioning at each of the specified test HESNEERRBETIYT 1330 %170k, LRROERBRENT, BE
(DDF) temperatures, the unit is observed for leakage while immersed |#lfHlehEiRE (BUCRRASOFE) (CABEH1DHEREZRELRNS. K

in a temperature-controlled fluid (or equivalent method) for at
least one minute at each of the test pressures listed above. If no
bubbles are observed for the specified time period, the sample
passes the test. If bubbles are detected, the leak rate is
measured. The total hydrogen leak rate shall be less than 10 Nml/h.
Nmtthe

HIRVWHNMERRT S, MEDRMAIC. HENIRSNBVWESR. HEHIHERICS
BULLRRY, RiBPR5N3IES. RHEEZAEYT S, HKRFHEEZE10
NmI/BRiETHHE . Ntz
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1.9. Bench top activation test NF b T VEEDHER
Three Fwo-new TPRD units are tested without being subjected to VEBNDEZERF R ZERTE I D12, 328 DFTULTPRDICHU. MODERETERERERZTE
other design qualification tests in order to establish a baseline time for |fEE 91 FHERT S, {’FEM)E&H#FHEI(&_hb:DGJ im DIMEENIFEIE L TER
activation, which is defined as the averaged activation time of Sh3. a1t CalBrz I ToImBNN=E (MEE4 5£1.118, 51,318, 51.418,
these three units. Additional pre-tested units (pre-tested according |551.518. BLVFEFE L. 7IHICIEVFliaitEizEN) (L. MEE4 F£11EDT
to Annex 4, paragraphs 1.1., 1.3., 1.4., 1.5.-and er 1.7.) undergo DAMDFHERDIRTE (CHELVNSF My TVEBNERERZ1T D,
bench top activation testing as specified in other tests in Annex 4, (a) FEEBRREE. SURBLURURZHIHILU TCTPRDOEFEOSUEZ600 £ 10+
paragraph 1. 1) CICRZESHBEN I BERA - T U F I EF AZ—(CLDHERLEN D, TPRDEE(L
(a) The test setup consists of either an oven or chimney which is EHER(C(FCEELRV, TPRDEE(L. Bi&EEORDFIHERICIEVEER(CED{T S
capable of controlling air temperature and flow to achieve 600 £ 10 |3, sERDFKEICDVTEERT Do
{+16)-°C in the air surrounding the TPRD. The TPRD unit is not (b) BAVENZA—T > FFFLAZ—(FREL. BEZER TS, sHERFBRIOARE
exposed directly to flame. The TPRD unit is mounted in a fixture 6200, BEFFSHENCEEFIEDETDH. BFS
according to the manufacturer's installation instructions; the test (c) ¥#ARIC, TPRDIERE%2 + 0.5 MPaEZTHMET 3.
configuration is to be documented;
(b) A thermocouple is placed in the oven or chimney to monitor the
temperature. The temperature shall remain remains-within the
acceptable range for at least two minutes prior to running the test;
(c) Prior to insertion, the TPRD unit is pressurized to 2 + 0.5
MPa;

1.9. (d) The pressurized TPRD unit is inserted into the oven or (d) BNEENEETPRDEBEA T YFERBFLA-—ICIEAL. JRENFEITSET

(DD%) chimney, and the time for the device to activate is recorded; (D] S LR o R

(ed) TPRD units previously subjected to other tests in Annex 4, (ed) HiEE4 F1EDEDMODERZ T TICERMUILTPRDIRE D/FEIFFRI(L.
paragraph 1. shall activate within a period no more than two minutes |25%NWPEEIELIEFLATPRDEECEE/FEIFRILDE2 U HENRVE
longer than the baseline activation time-ef-the-newTPRB-unit-that DEIT B
was-pressurized-to-up-to25-perecent NWP,; (fe) £ITAERZ =L TLVRV\32EDTPRDEED/EFEIRFENDEDERAMEL. 229
(fe) The maximum difference in the activation time of the threetwe |[UAET 3.
TPRD units that had not undergone previous testing shall be no more
than two 2-minutes.

1.10. Flow rate test meEaER

(a) Eight TPRD units are tested for flow capacity. The eight units
consist of three new TPRD units and one TPRD unit from each of the
following previous tests: Annex 4, paragraphs 1.1., 1.3., 1.4., 1.5.
and 1.7.;

(b) Each TPRD unit is activated according to Annex 4, paragraph 1.9.
After activation and without cleaning, removal of parts, or
reconditioning, each TPRD unit is subjected to a flow test-using
hydrogen,air-oran-thertgas;

(c) Flow rate testing is conducted with a-gas-an inlet pressure of 2 £
0.5 (+6-5)-MPa. The outlet is at ambient pressure. The inlet
temperature-and-pressure and flow rate are recorded;

(d) Flow rate is measured with accuracy within £2 per cent. The
lowest measured value of the eight pressure relief devices shall not be
less than 90 per cent of the highest flow value.

(a) 8ENTPRDEEICU. MEFRERZEITI. BEDEE(CDOVTIL FTULTPRDEE

%73‘3 BRI &EER (MES4 551.118, 551,318, 51.418, 561.518, BLU
£51.718) T{EAULTPRDEENSZ 1A THEMIN .

(b) BTPRDEEZMEE4 5£1. 91RO TIEBICE D, fEBICETAR. BIF. &

EOBRE. BI>7133Z %170 I, FTPRDEE(CHU T, KEKFE

FEEH AR ERCOR =R ERZITO.

(c) MEABREHAPI>LYNES2 £ 0.5 (+£6:5) MPaT{iT13. VUMY NEAE

BBEENETD. 1Ly SEEE DS LV TREZECTRI D,

(d) MEDVWTEE2%DEE THE T 5. SEDENFREEEDRTFEEDSSH

INOENERAITRENIO% U ETHBIE,
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1.11.

Atmospheric exposure test

The atmospheric exposure test applies to qualification of TPRDs
if the component has non-metallic materials exposed to the
atmosphere during normal operating conditions.

(a) All non-metallic materials that provide a fuel containing seal,
and that are exposed to the atmosphere, for which a
satisfactory declaration of properties is not submitted by the
applicant, shall not crack or show visible evidence of
deterioration after exposure to oxygen for at least 96 hours at
70 °C and 2 MPa in accordance with ISO 188:2011 or ASTM
D572-04(2019);

(b) All elastomers that are exposed to the atmosphere shall
demonstrate resistance to ozone by one or more of the
following:

(i) Specification of elastomer compounds with established
resistance to ozone;

(ii) Component testing in accordance with ISO 1431-1:2012,
ASTM D1149-18, or equivalent test methods;

(iii) The test piece shall be stressed to 20 per cent elongation,
exposed to air at 40 °C with an ozone concentration of 50 parts
per hundred million for 120 hours. The non-metallic materials in
the test piece shall not crack or show visible evidence of
deterioration after exposure to ozone.

KRF <R

BRI IEEEMRZEH. BEOERFRMATASKICESTNTVIES. XK
(F<EAERETPRDDRECERT 3.

(a) RHZ2EZRISRED2TOIEEESBRDI5AKICELLTVSEDT, H
AabT2RIFERSEERRERELTVRVEDIE. 70°C, 2 MPaTAR{¢tE96
BFRIESSRICEEI S B4, ISO 188:2011, Fiz(d. ASTM D572-04(2019)
[CRETNEBNORES LU HIEORIFIRSNBZVEDET S,

(b) XKICES5ENBRXTOISAMN - UTFD535—DdB ETAY Vit &R
953E0DET3.

(i) AV ViR TIISA N —{LAMDLiES

(ii) ISO 1431-1:2012, ASTM D1149-18. FLIEASDRERS ECL 18
REP RO HER D E

(iii) RERFHFHT20% DMV EIMZ . 40°CTAY ViBES0 pphm DXKIC
120B5ETEH T 3. BRI OIEEBMRIE, AY VICE<EBLURE. BhoR
EHLVHIEDORIFHIRSNBZVEDET S,

2. Tests for check valve and shut-off valve ¥ E R B JOERTFOHER
check valve and shut-off valve qualification performance tests are
specified as follows (see also Appendix 2):

2.1. Hydrostatic strength test FKERE A ER

The outlet opening in components is plugged and valve seats or
internal blocks are made to assume the open position. One unit is
tested without being subjected to other design qualification tests in
order to establish a baseline burst pressure.; eOther units are tested
as specified in subsequent tests of Annex 4, paragraph 2.

(@) A hydrostatic pressure of > 250 per cent NWP{+2/0-MPa) is
applied to the inlet of the component for at least three minutes. The
component is examined to ensure that rupture has not occurred;

(b) The hydrostatic pressure is then increased at a rate ofdess-than-or
equatto < 1.4 MPa/see until component failure. The hydrostatic
pressure at failure is recorded. The failure pressure of previously
tested units shall be-netess-than> 80 per cent of the failure pressure
of the baseline, unless the hydrostatic pressure exceeds 400 per cent
NWP.

HBRREDR DT Mo NEACIEBICAS R U, REBET (FPE0T Oy (GBI DIRAEC T B,
WEE HORERBET S5, OB RERBREEHETCIEOREBEIONT
SHERRITS. OREL. IBES $2ECHRESNUEORERETS,

(a) 2250%NWPH2/—6-MPYDERKELAEREDRD- Ly NI B(E B35
2%, BREBRIREUR\EEHERT S,

(b) H5\T. <1.4 MPa/ILATFORE T, BREDRNMIET 3 TR T RIEES
%, ISR ORKELTRT 5, 3 TICHEREIToRIPEEC OV T, BIKE
M400%NWPEEBZBURD . EEEDMIEED>80%ETHIEDET .
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2.2. Leak test iR EER
This test applies to one unit that has not undergone previous CORERIE. BIDREHREMREZTOTCVRVIADEE. KLU WiEE4 521
design qualification tests and additional units as specified in DDHERICHESNTVZENMDIIRECEAT 3. imbHERE. ABEIRE. 5
other tests in Annex4, paragraph 2. The leak test is performed [|iR. 8&VIKRTRIEEND FKE(L. SHERBICARZENEBEITIEHIC, B3RS
at ambient, high and low temperatures. The unit shall be h3ERBRBETENIOT3=0J%TV. 22 MPaDEATARLEE 10F/H
thermally conditioned at each of the required test temperatures [RIFT56DET 5. 7Y Moy NHOSBCEIIBREBRSIEHREEZTVMRELT, ELVE
and held pressurized to > 2 MPa for at least one hour to ensure |RHRBRAIRAZAYVYMIEATE BERRRFFIUTOEITHS,
thermal stability before testing. The outlet opening is plugged (a) AFRE : £E%Z20 £ 5(+5°CICI>57(33=>J93%.,2 £ 0.5
with the appropriate mating connection and pressurized leak MPa5%NWPH8/2-MPa). >125156%NWPH2/-8-MPa)Ciikz £t 9
test gas is applied to the inlet. The required test conditions are: |3%.
(a) Ambient temperature: condition the unit at 20 £ 5 {+5)°C; test |[(b) =& : &% >85°CEtE(CO>FT433=>9 3.2 £ 0.5
at 2 £ 0.5 MPa 5perecentNWP{(+08/2MPa) and > 125-158 per cent |MPa5%NWPH08/2-MPa). >125150%NWPH2/0-MPa) CitiRz X g
NWP-(+2/-6-MPa)-; %o
(b) High temperature: condition the unit at > 85 °C-er-higher; test at [(c) KR : HEZ<-40°CBFICI>T133->99%. 2 £ 0.5
2 + 0.5 MPa 5pereert NWP{+8/2-MPa) and > 125150 per cent |MPa5%NWP{0/2-MPa), >100%NWPH2/0-MPa) Citlhrz £ d 3.
NWP-(+2/-6-MPa)-;
(c) Low temperature: condition the unit at < -40 °C-ertower; test at
2 + 0.5 MPa 5pereentNWP(+68/2MPa) and > 100 per cent NWP
+2/-0-MPa).

2.2. Following conditioning at each of the specified test FRECNEERBRBETIYT133=0J %170, LROZFRBRENT. iBE

(DD%) temperatures, the unit is observed for leakage while immersed |§l#IEhEiRE (BULRBESOFE) (CAR{EH1IDHEREZEULLRNS. K

in a temperature-controlled fluid (or equivalent method) for at |[HHIBRVWHERETS. REOFRIAIC. FENESNRVSEE. SHAHIEERCE
least one minute at each of the test pressures listed above. If no [IBUERRT ., REHNESNDIHE. IRHEEZEYRSEZERUTHET S, I
bubbles are observed for the specified time period, the sample passes [HRE (ZKZFZAZAD10 NmiI/hNmthezB I RV\EDET D,
the test. If bubbles are detected, the leak rate is measured by an
appropriate method. The leak rate shall not exceed 10 Nml/h Nmi/har
of hydrogen gas.

2.3. Extreme temperature pressure cycling test 1RRREE Y1)V itER
The total number of operational cycles is 15,000 for the check |#&{FH J)LEIEUL. ¥1EFAH'15,000[El. i&E#iFH'50,000EITHS. FITE
valve and 50,000 for the shut-off valve. The valve unit is EEORDfFFHERICHEV, HERFREICERDfTFS.
installed in a test fixture corresponding to the manufacturer’s (@) KFBEHAFERIERRIEDAZEN, U TOLIICHESNER2TORES LUV
specifications for installation. ENTEEDOEMFZ G CERDIET,
(a) The operation of the unit is continuously repeated using (i) AEREYMA JIVEABRREICRESETLEEEICHU. >100%NWPT2EF
hydrogen or non-reactive gas at all specified temperatures and |H17)D90%%=HET 3.
pressures as follows: (ii) MIRYMI#REVT, >85°CICRETHLEEICHIL. >125%NWPTEE)
(i) Ambient temperature cycling. The unit undergoes 90 per cent|{FY /I D5%%RHET 3,
of the total operational cycles at > 100 per cent NWP with the |(iii) B 1 7RV T, <-40°CICRESEBEIREICHU. >80%NWPT2H)
part stabilized at ambient temperature; EY 1INV D5%%RIET S.
(ii) High temperature cycling. The unit then undergoes 5 per
cent of the total operational cycles at >125 per cent NWP with
the part stabilized at >85°C;
(iii) Low temperature cycling. The unit then undergoes 5 per
cent of the total operational cycles at > 80 per cent NWP with
the part stabilized at < -40°C.

2.3. (b) The operational cycle requirements shall be as follows: (b) FEFEHAIINDEHF T DiEDET S,

(DD%F) (i) Check Valve: A check valve shall be capable of withstanding [(i) #1EF : #1EFR (& AT ORERFIRZITOIEEEC, 15,0005 1 I DOENE,

15,000 cycles of operation, and at least 24 hours of chatter flow
when submitted to the following test procedure. The check valve
shall be connected to a test fixture. The required test pressure is
applied in six pulses to the inlet of the check valve with the
outlet closed. The pressure shall then be vented from the check
valve inlet. Failure of the check valve to reseat and prevent
backflow shall constitute failure of the check valve. The pressure
shall then be lowered on the check valve outlet side to < 60 per
cent of NWP prior to the next cycle. Following the operation
cycles, the check valve shall be subjected to at least 24 hours of
chatter flow at a flow rate that causes the most chatter (valve
flutter). At the completion of the test, the check valve shall
comply with the leak test (Annex 4, paragraph 2.2.) and
hydrostatic strength test (Annex 4, paragraph 2.1.);

HEUV P REB24BEDOF I —-IO—-[CMASNEEDET B, FiIL A2 iRE=
BRI DEDET S FEIEFROT DI MY MEUAREET, 1 LY Mo ER S
BRENZ6/NIVAENINTS Do EDEENZEILFRDA LY M EIRCEDET D, &
IR ZSTDAEICRL CGEREBIETERMES [, BIEROMIELRBITEDL
93 TDE ROV INETISELERTY MY MIDENZ<60%NWPICTIF
360ET 3. FSA VIO, FiLRE BEFTIVZY (NIVITTFYHV>YD)
Z5IERITRETIBEE 24RO F I —-I0—-IcE5TEDET S, stBRTT T
B, FIE AL, FHEER (MEE4 552.210) SLUFEKERERR (MWEE4
$2.118) [GBSIDEDETS.
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2.3. (ii) Shut-off valve: A shut-off valve shall be capable of (i) EHFFHERRR (& LT ORERFIEZToEEIC. 50,0008 1 V) OEHE(CTH
(DD%) withstanding 50,000 cycles of operation when submitted to the |A5N36MD¢T 3, EMFEEWNRHRESBERCEDFIIDEDETSE EY1I)
following test procedure. The shut-off valve shall be mounted (& 1LY NR—PEE>TRHERKBENFTTRIEITILTIBRENZEDLT
into a suitable test fixture. Each cycle shall consist of filling 3. TD&. EBMAZRIMRL (GBE) . NI /RERBEOEHEFIERBRTEHD
through the inlet port to the required test pressure. The shut-off |[50%ZF T FIF3EDETS. TDE. ROFTIEYAINFTIGEMAZEUS GEE
valve shall then be opened (energized) and the pressure in the |f#lR) 6DET 3,
valve/fixture reduced to 50 percent of the filling test pressure.
The shut-off valve shall then be closed (de-energized) prior to |EMEYA VDK, EERF(E. PAEMRFSRICSH IEFH & U THEEEL TLWSIESICRD.
the next filling cycle. FrAUYY (JNWTIT5vHUYY) #EIESRCTBEDOHIFERHFADRET., PR
(624D FvH—IO—-[CE5TEDET S,
Following the operation cycles, the shut-off valve shall be R BEOREBTFrIVIINRELRVMES. CO24BBOFv4H—J0-
subjected to at least 24 hours of chatter flow at a flow rate that |BRIIBZER
is within normal operating conditions that causes chatter (valve |BR5TT K. B, _HRER (MEZ4 552.210) HLVFKEMEERER
flutter), only if the shut-off valve is functioning as a check valve | (HiEE4 52.118) [(EST3EDETS,
during fuelling.
Note: If no chatter is induced during normal flow rates, this 24
h chatter flow test is not required.
At the completion of the test the shut-off valve shall comply
with the leak test Annex 4, paragraph 2.2.) and hydrostatic
strength test Annex 4, paragraph 2.1.).
2.4. Salt corrosion resistance test MISREHER

Accelerated cyclic corrosion shall be performed in accordance
with the following procedure:

(a) Three component samples shall be exposed to an
accelerated laboratory corrosion test, under a combination of
cyclic conditions (salt solution, various temperatures, humidity,
and ambient environment). The test method is comprised of 1
per cent (approximate) complex salt mist applications coupled
with high temperature, high humidity and high temperature dry
off. One test cycle is equal to 24 hours, as illustrated in Table 3.

Table 3
Accelerated Cyclic Corrosion Conditions (1 cycle = 24 h)

hEY A VNV IEREERE . UTOFIRICHE>TREIZEDLT S

(a) =ooEkabmatie. FAMNSEMG (8K, SERE. BE. ARRE) %
HHAEHLEIHBRENNEEFRAIRICETSITEDET D ABRITER. F91%0DI51E
KIEE(C, FiR. B, LUV RRERZHHISHETEMEIND. R3ICRI LS
(e =D DERY A VIVIF 24T H B

=3
MESAINVBERSEM (191 = 24556H])

Relative Humidity ( per
Cycle Condition Temperature (°C) cent) Cycle Duration)
Ambient stage 25+3 45+ 10 8 h £ 10 min
Transition 1 h £ 5 min
Humid stage 49+2 100 7 h + 10 min
Transition 3h 4 10 min
Dry stage 60 £2 <30 5h+ 10 min

YA 7IVEM JEE(°C) HEXHERE (%) Y1)V AR
[BEERIZ E e 25+ 3 45 £ 10 8 B¥f + 104
21T 16 £ 59

[Spm= 49 + 2 100 78 £ 1093
31T 3BME £ 109

FCIRERPE 60 £ 2 <30 5K + 109
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2.4. (b) The apparatus used for this test shall consist of a (b) CORERICFERTZREL. E=/IRIKEE. ASTM D1193-06(2018) 71
(DD%) fog/environmental chamber, suitable water supply conforming |JIVICGE& Y3 EWRIEKES. MEREZMNET 3580, BEZ22°Ch562°C
to ASTM D1193-06(2018) Type 1V, provisions for heating the ORITHEHTIEDICBERFETIBN NS IREIC(E. BYICERESINEREZE
chamber, and the necessary means of controlling temperature |SO#tiER{EE. BERESEZI—DULDJANEECEDETE. BORE(CE
between 22 °C and 62 °C. The apparatus shall include provisions | 93— DF34E# 0D J X)L, HERBADBEEDOREEZR/I\EICTSAMIC
for a supply of suitably conditioned compressed air and one or |}, AEITIEDLT S,
more nozzles for fog generation. The nozzle or nozzles used for |(c) FBEIXISO 6270-2:2017ICEERSNIHERESREITEBHEINSEDLTS,
the generation of the fog shall be directed or baffled to minimize |[[U1TYMRMAIERIREY A V)00, KEREEE. B LOBICRAZKFDIRE
any direct impingement on the test samples. ZiT0V, BHREDZIERTIEDLET S,
(c) The apparatus shall consist of the chamber design as defined |(d) ZSRERICLIBERE. EKREEEAENSIKENEEBLLRZSER
in ISO 6270-2:2017. During "wet-bottom" generated humidity [FNEEARALTELV. ZREMEEYA ), KB LOBICRASKEBOBER
cycles, the testing agency must confirm that visible water REZITV., BUIREDEZHERIIEDETS.
droplets are found on the samples to verify proper wetness. (e) EZIRESPEICHBNT, FiE(L. IBEDH60 £ 2°C, IBEHN<30%RHDIEESE
(d) Steam generated humidity may be used provided the source |{FZ#iF- G ITIEENERFIIEDLTS. FEIF . RERBEMILTSHIC
of water used in generating the steam is free of corrosion THRBREKOBEREZER . AR ETRICEZRESEICENTEDIEDETS.
inhibitors. During steam generated humidity cycles, the proper
wetness shall be confirmed by visual inspection of visible water
droplets on the samples.
(e) The apparatus for the dry off stage shall have the ability to
obtain and maintain the following environmental conditions:
temperature: 60 £ 2 °C and humidity: < 30 percent RH. The
apparatus shall also have sufficient air circulation to prevent
temperature stratification, and also allow thorough drying of the
test samples.
2.4. (f) The force/impingement from this salt application shall not (f) COIEKIEEICL BB/ EEICED. HERHBDI-FT1 VI /ZBRSATLAD
(DD%) remove corrosion or damage the coatings/paints system of test [BRIFEEIBEIIRESNBVEDETS,
samples. (g) SBIEBROBE/\—EY MITFICRETIEDET S,
(g) The complex salt solution in percent by mass shall be as (i) I|EF MDA (NaCl) : 0.9%
specified below: (i) I&EhI>IA (CaCly) :0.1%
(i) Sodium Chloride (NaCl): 0.9 percent; (i) kEKFEFMIA (NaHCO;) : 0.075%IE{bLF NIDAIRKFEI L - RE
(ii) Calcium Chloride (CaCl,): 0.1 per cent; ERESIL—-RTRIFNERSBV,
(iii) Sodium Bicarbonate (NaHCO5): 0.075 per cent; IBEDINSDAREFEIL - RTRINE RSBV, RELKFTRF M AIRKEI L —
Sodium Chloride must be reagent grade or food grade. Calcium |RFEEESIL-RTRIFNERBRSRV (FIZE, EEFEERFORREHFEE
Chloride must be reagent grade. Sodium Bicarbonate must be |h3) . KIZASTM D1193-06(2018) 91T IVOEMHZFHEERIINIRSR
reagent or food grade (e.g., Baking Soda or comparable product |\,
is acceptable). Water must meet ASTM D1193-06(2018) Type IV|[iE : CaCl, NaHCO;DWIND#RERI 2 [TKICEREL, —HZB DB
requirements. BRICMARINE RS RV, 2TOEFMHPZIZIEVCIREBTMAS L, KFiSdED
NOTE: Either CaCl, or NaHCO; material must be dissolved TN ECR BTN S S,
separately in water and added to the solution of the other (h) tEpataitiEl i RHEER DR T 3FIRICRE-OTEDfT T, R3CEEEHSINIEY
materials. If all solid materials are added dry, an insoluble 1INVBERERSGEICEETEDETS,
precipitate may result.
(h) The component samples shall be installed in accordance with
the manufacturer’'s recommended procedure and exposed to the
cyclic corrosion test method described in Table 3.
2.4, (i) Repeat the cycle daily until 100 cycles of exposure have been |(i) 10001V DIE{ENTT I3FTEEY VI EEDIRT , FIEKEZEICHT
(DD%) completed. For each salt mist application, the solution shall be |UT. i BRZ2FBIROIAMNUTEETZIEOLL. IBEFEREEFEAL T2 TOMEED

sprayed as an atomized mist, using the spray apparatus to mist
the components until all areas are thoroughly wet / dripping.
Suitable application techniques include using a plastic bottle, or
a siphon spray powered by oil-free regulated air to spray the
test samples. The quantity of spray applied shall be sufficient to
visibly rinse away salt accumulation left from previous sprays. A
total of four salt mist applications shall be applied during the
ambient stage. Salt mist is not applied during any other stage of
the test. The first salt mist application occurs at the beginning of
the ambient stage. Each subsequent salt mist application shall
be applied approximately ninety minutes after the previous
application in order to allow adequate time for test sample to
dry. If the test must be interrupted for weekends and holidays,
the test article shall be kept at the ambient temperature of 25 +
3 °C °and the relative humidity of 45 + 10 per cent and the
cycle shall restart from ambient stage.

RRISEN., BHBESIFTHDEEET S, CNTHEDLWFEELT, T3RAFY
OIRNV, 2 AANTY—-DRBERICIH>TEHNERIETIV(IAS ATV %
ERALT, fERABICIREISFENH S, BEDEFRIDIEFETIHRSNTHRL
EDZBRERTHRVRESI TAREL TS ABERIERET . S5H4E0IE
KIEEEREIDEDET S, SR MDEET (3, IBKIEEERAELR V. =)
DIF/KIEFE R FEEREEEORIBIFICITON S . TDROIEKEEL, R
WEIFRT3DCHARISEZFRT BIHIC. TNENRIDIEFEDHKI 903 1£(CSEHE
I56DLT D BARPABDLDICGHERZ PERL RN RSB VWSS, slERE
BleEBEIRRE25 + 3°C. HMEE45 + 10%I(cHEFL. YA Iz BREIREEE
FENSERISEDLET S,
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2.4. (j) Humidity ramp times between the ambient and wet () BAESEALRRKMS. LU, BHFALEZREFGORORES Y IR,
(DD%) condition, and between the wet and dry conditions, can have a |FREROIRICAZTRZEEZSIZ0EEMENHD (ChiIZEEZEENCNSDIBITHA

significant effect on test acceleration (this is because corrosion |EIPRICREE{RIEHTHB) . ABEFEADISREFMAFFITORIRREIEZ60 £ 553¢
rates are highest during these transition periods). The time from|U. iBiBiRE& L EzIRIRAEE DIB1TIFRIE 180 + 553¢TF 3.
ambient to the wet condition shall be 60 + 5 minutes and the (k) BEREROBERC. Sz RKEKTIITE, RIRSETHSFHET S,
transition time between wet and dry conditions shall be 180 = 5 |(I) RIc. HERZTOEHABIC, Rtk (MES4 562.210) SLUFFKERE
minutes. RER (MEE4 5652.118) 21756MET 3.
(k) Immediately after the corrosion test, the sample is rinsed
with fresh tap water and allowed to dry before evaluating.
(1) The tested samples shall then be subjected to the leak test
(Annex 4, paragraph 2.2.) and hydrostatic strength test (Annex
4, paragraph 2.1.)

2.5. Vehicle environment test EMIRIRER
Resistance to degradation by exposure to automotive fluids is BB EREERAENADEEECLDMBIEHEE. U OHERICLDEHTE TS,
determined by the following test. (a) AOALYRSLU T Moy MESTE, BEEOEDIHERICHEL, 1EH TN
(a) The inlet and outlet connections of the valve unit are connected or |EzldFvyIZEDF115 . FONEPREZ L T OZ RN CEBBE20(£5Y°CT
capped in accordance with the manufacturers installation instructions. [248FREI _E(IKETS.
The external surfaces of the valve unit are exposed for at least 24 (i) 19B=2%DMEE/KAR
hours at ambient temperature 26-(£5)°€-to each of the following |(ii) 258 2%OKE{EFFITFLAGERIA )=/ HYVY — 10%/90%i=ED
fluids: E10/A%
(i) Sulphuric acid -19 per cent solution by volume in water; (iii) H =
(ii) Sediumhydreoxide—25percent-selutionby-weightin-water; w)-J0> MISRFEER (S0BE%DXFI7IVI-ILKER)
Ethanol/gasoline — 10 per cent/90 per cent concentration of E10|Z/RAIME(SU THTEL., tEREARP. TRRIEZHERT 2. ZRACDL
fuel; and TENENGERZ1TD. — DDIEREPFRICKT L. 2 TORAZIEICIEEEL THLL,
(iii) Ammonitm-hitrate—28-per-cent-by-weightin-water;—and
{iv)-Windshield washer fluid (50 per cent by volume methyl alcohol
and water).
The fluids are replenished as needed to ensure complete exposure for
the duration of the test. A distinct test is performed with each of the
fluids. One component may be used for exposure to all of the fluids in
sequence.

2.5. (b) After exposure to each chemical, the component is wiped off and  [(b) ZALFWEICELKELLE., HEBREImNSLEMBZINEED, KTIIC,

(DDF) rinsed with water; (c) 1Rk ERMR(. TOMEEZIBRDLIIYIERIBRSAL. FFHIBINDEIL. fZRRED

(c) The component shall not show signs of physical degradation that |[JEFIDRVEDE TS, FLEPBEREDHHIIZILIIAEIEEURV, (FKENET
could impair the function of the component, specifically: cracking, BTURR. RERENBFEEEREREGEER (MEE4 52.218) BLUFKE
softening, or swelling. Cosmetic changes such as pitting or staining s RERAKERERER (EES4 52.118) OBHGESIZENET B,
are not failures. At the conclusion of all exposures, the unit(s) shall
comply with the requirements of the-ambienttemperatureteakage
the leak test (Annex 4, paragraph 2.2.) and Hydrostatic-Strength—test
hydrostatic strength test (Annex 4, paragraph 2.1.).

2.6. Atmospheric exposure test AU EEFRER

The atmospheric exposure test applies to qualification of check valve
and autematie-shut-off valves if the component has non-metallic
materials exposed to the atmosphere during normal operating
conditions.

(a) All non-metallic materials that provide a fuel containing seal, and
that are exposed to the atmosphere, for which a satisfactory
declaration of properties is not submitted by the applicant, shall not
crack or show visible evidence of deterioration after exposure to
oxygen for at least 96 hours at 70 °C at-and 2 MPa in accordance
with ISO 188:2011 or ASTM D572-04 (2019) (Standard-test

Method-for Rubber—Deterioration-byHeat-and-Oxygen);

B EBmNIEERM AN S . BEOEBFRF TARUCTSEINTLSIHE . AL
BB IER B LU BEBHEMFAORECERY 5.

(a) BRIOERZITIZ COIFEREPMDIEATUCELLTVSEDT, HFEEN
THRBFFIERESBZIRELTORBVEDICOVTIE, 70°C, 2 MPaTAMR L EI6HF
BIEEER(CEEHSEZ42, IS0 188:2011, Fz(&. ASTM D572-04(2019)(CR
ESNZENOFEESIUSIEORIN RASNBVEDET D, (BSFUERICEST

zIN

s
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2.6. (b) All elastomers shall demonstrate resistance to ozone by one or (b) 2TOIZAMN - UTFDOS5—DLU L TAV M ZRIETZ6DET S,
(DD%) more of the following: (i) AV EEIET 2T SAMN L EYIOLERE

(i) Specification of elastomer compounds with established resistance |(ii) ISO 1431-1:2012, ASTM D1149-11SC0-1431H--ASTM-D1149, &
to ozone; (FEFEDRERTTIEIC L DB EPGRDHERDENE
(i) Component testing in accordance with ISO 1431-1:2012, ASTM |(iii) ERHFC20% DMV EIZ . 40°CTAY ViBES50 pphmDXKIC120
D1149-1-1S6-1431/1-ASTM-B1149, or equivalent test methods; BRIEH Y3, RERABDOIERBHRIE, AV VICIFEBURE. BhORES
(iii) The test piece, shall be stressed to 20 per cent elongation, |UHB{LOERHHIERSNBVEDET S,
exposed to air at 40 °C with an ozone concentration of 50 parts
per hundred million during 120 h. The non-metallic materials in
the test piece shall not crack or show visible evidence of
deterioration after exposure to ozone.

2.7. Electrical Tests BERGHER
The electrical tests apply to qualification of the-attematie shut-off BRGLER(L. BEERAOFRECERAT 3. WIEFROFRE (C(T@EALRR,
valve; they do not apply to qualification of check valves. (a) EREEAREN A ZZDCEIR(IER I D, BT T D@NIEET
(a) Abnormal voltage test. The solenoid valve is connected to a %o
variable DC voltage source. The solenoid valve is operated as follows: |(i) ESEED>1.5FTARLED 1IFBEIDFENARE (ZERBEE) ZHFT
(i) An equilibrium (steady state temperature) hold is established for |3,
at least one hour at > 1.5 times the rated voltage; (i) BEZTEAED22MEF(E60 VOLWITNHNVNEVWAETIERL, DRCEE1TME
(ii) The voltage is increased to > 2-twe-times the rated voltage or 60 |{R#F9 3.
volts, whichever is less, and held for at least one minute; (iii) tPRICED. HiEE4 582 2IHCHS AR DOIERIRN. FORK. TDMFELE, F
(iii) Any failure shall not result in external valve leakage in N, /eﬁbrfatd)fﬂfﬁﬁ( b‘%l%ﬁ_c_a‘hfab\gt
accordance with Annex 4, paragraph 2.2., open valve or other A 3 v
unsafe conditions such as smoke, fire or melting. 5 Zi=) >

i gy Wy (b) %’é‘f?t?fﬁ}nuit%ﬁEaﬁ%—%t’fﬁﬁizﬁﬂuuw’f >/JR8(C1,000 VDCZ2FB LA _EED

lessthan-orequat-te-9-V-fora12-V-systemandless-than-oreguatteo (19 3. HUXIBMIPROS/\FEIEILI240 kKQTH D,
18- Vfora24-V-systerm:
(b) Insulation resistance test. 1,000 V D.C. is applied between the
power conductor and the component casing for at least two seconds.
The minimum allowable resistance for that component is 240 kQ.

2.8. Vibration test cENEUER

The valve unit is pressurized to-its > 100 per cent NWP-(+2/0-MPaj
with-hydrogen,—sealed at both ends, and vibrated for 30 minutes
along each of the three orthogonal axes (vertical, lateral and
longitudinal) at the most severe resonant frequencies. The most
severe resonant frequencies are determined by acceleration of 1.5 g
with a sweep time of at least 10 minutes within a sinusoidal
frequency range of 10 to 500 46-Hz. If the resonance frequency is not
found in this range the test is conducted at 40Hz. Following this test,
each sample shall not show visible exterior damage that indicates that
the performance of the part is compromised. At the completion of the
test, the unit shall comply with the requirements of the-ambient
temperature leak test specified in Annex 4, paragraph 2.2. and
hydrostatic strength test specified in Annex 4, paragraph 2.1.

M EEELER %> 100%NWPH2/-0MPayfckEEIIE S 2. CNE=DDE
ZEhAmE (BT, 24, Bifg) (L ENENEXOHIREIRI T30 EIREZ5X
3. BAOHIREREE, MREL.5 gL, 10 HzH550046- HzOEENDIE
SR EIRE D BCEB 10 TIZEIL Tk D, COFEHRINTHIREND R OH5R
WEE. sER(E40 HZTENMT B, B, et HMERCAR ﬁtn%)%“ﬁiﬁ%b‘
Bonnuce, g 7, KRB AeEREEER (WEE4 52.218) .
SURKERERER (MEE4 552.118) OEHGESIZBDET B,
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2.9. Stress corrosion cracking test ISHIEEEINGER
This test is applicable to valve units containing copper alloys COiBR(E. HEPRIBICESTNFISEZSUARSEICEATES,
exposed to the outside environment. HESE (BE5wdRE) ROWBMEIRZECAREICOVTE. LEDAFEICDOL
For the valve units containing components made of a copper-based |TitEEZz1T3. AREEIDHREL. ETCOIRESEROEAEIMZAASL. IR(C. 75
alloy (e.g. brass), one valve unit is tested. The valve unit is %fiﬁr%ﬂhl‘cté HIZAN =DV F AR BB TERZSVERE T
disassembled, all copper-based alloy components are degreased and |>EZ7DESSTURICAIRCEE1010BRHERL TIIKET D,
then the valve unit is reassembled before it is continuously exposed nfc%ﬁe%ﬁo) STEOPREE1IVYNLHIZN20 MIDEET. LtEE0.9407 > EZ7 K%
for at least 10 ten-days to a moist ammonia-air mixture maintained |FXRIO T DL S KBRS BRNDEEDNAFRIFI . sl I7EZV7/KERD L35 +
in a glass chamber having a glass cover. 5(5r-mmOfIiElC. BIESNEAEED A D LICEL ERZSOZEETE
Agueous ammonia having a specific gravity of 0.94 is maintained at |ZVDRESMAZAKUET35 £ 5(£5)°CICHHIFT D, CORERICLD. IIESEEHE
the bottom of the glass chamber below the sample at a concentration |OFEREPMmICEINEZ(ERIBENFAELRVT L
of at least 20 ml per litre of chamber volume. The sample is
positioned 35 £ 5 {#5)-mm above the aqueous ammonia solution and
supported in an inert tray. The moist ammonia-air mixture is
maintained at atmospheric pressure at 35 £ 5 {(#5)-°C. Copper-based
alloy components shall not exhibit cracking or delaminating due to this
test.
Annex 7 Approval testing for compressed hydrogen storage system EMEKZGTESATLA (CHSS) ZEODREMER
(CHSS) modifications
1. Modifications to an existing type approval of CHSS may be approved |[CHSSOBEIFOEIRIRTEICK TIEEL. LU TFORLFRET M/ NRERTOI S
in accordance with the reduced test programme specified in Table 1 | TERTEITIEN TES . AFDORZ2MNHERTZIERE. CORIS DR
below. Deviations to this table may be allowed if equivalent ZHBULTHLL,
safety can be ensured.
Table 1 Table 1 *F1
Change of Design SETEE
Changed Item Required Tests ZHIEH Ei}iéﬂééi%ﬁ
Metallic container or liner - Initial burst, Initial pressure cycle life ERBHRFLES T — WIEREEZE 1. YEAE Y1) e
material - Sequential hydraulic tests — FE AT E
- Fire test — e

Plastic liner material - Initial pressure cycle life
- Sequential hydraulic tests
- Sequential pneumatic tests

- Fire test

Fiber material ! - Initial burst, Initial pressure cycle life
- Sequential hydraulic tests

- Fire test

Resin material - Initial burst, Initial pressure cycle life
- Sequential hydraulic tests

- Fire test

TSAFISAF—H4% — YIERE QYA ))&
— FREERES
— ERRNES TS

— NHEGEER

iR R — YIERERE S . FIEBE DY Ed
— FEERE

— JsieatER

R — YIERERE S . FIEBE DY) Ed
— ZRNRESE

— N HEGEHER
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Table 1
- Changed Item [Required Tests
(DD%)
Diameter 2 <20% - Initial burst, Initial pressure cycle life BEiE? <20% — {JERERFE . FIHAE OY 1)\ &Em
>20% - Initial b1‘1rst, Initial.pressure cycle life ~20% — PEMRES. YBEHYAINSE
- Sfequentlal hydraulic tests  EREERER
- Fire test s
ik :fﬁﬁ%ﬁ
Length <50% - Initial burst, Initial pressure cycle life
 Fire tost B <50% — PERREN . HEN T ER
- iF :fﬁﬁﬂ-}%ﬁ 3
>50% - Initial burst, Initial pressure cycle life
- Sequential hydraulic tests >50% — ERNERE N . IEAE DB AL Fdn
- Fire test 3 — BRURERE
— iisgER 3
Coating - Sequential hydraulic tests deEtss
- Fire test * d-F424 — ENEESER
Boss ® Material, - Initial burst, Initial pressure cycle life — NS ¢
geometry, .
opening size A5 AR AR — YIERRBES . IEEN VAN AR
ROERT%&
Sealing - Sequential pneumatic tests
(liner and/or =) (SAF—-BLU/FREF |— BRES TS
valve OIESER)
interface)
RN AT I — NS
Fire protection system - Fire test
) ) GO © — BRES T
Valve change ° - Sequential pneumatic tests .
- Fire test’ s
Container Material, - Sequential hydraulic tests ERTIVFAE SN2 — BRREHR
attachment geometry - Fire test ’ — RHGRER 7
Table 1 Notes: AR
(DD%F) 1. Change of fiber type, e.g., glass to carbon is not applicable. Change|1. §i##DIEXEDZEE ., BIX(EHIANSKFBADZEE (LEHTER, s%5TEE (L.

of design applies only to changes of materials properties or
manufacturer within a fiber type.

2. Only when thickness change is proportional to diameter change.

3. Fire test is not required, provided safety relief devices or device
configuration passed the required fire test on a container with equal
or greater internal water volume.

4. Fire test required if coating affects fire performance.

5. Tests are not required if the stresses in the neck are equal to the
original stresses or reduced by the design change (e.g., reducing the
diameter of internal threads, or changing the boss length), the liner to
boss interface is not affected, and the original materials are used for
boss, liner, and seals.

6. Alternative valve shall be approved in accordance with part II.

7. Fire test not required if TPRD design has not been changed, and
the mass of the changed valve is +/- 30 per cent of the original valve.

EIREDHHE T, MAFEEIEREEOEEDHEHINS.

2. BCOZEENEROEEICLHITRIHEDH,.

3. ENREREFIEEERN. ABENEEU LOE2E THERA K EHERIC
EELTONUE, A EERBR (T E RN,

4. I-T1IN TN HRE (LR ERE RFTIHEF. NSRRI ETHD,

5. XYIDIEAINTOISNERETHIN. 85T EEICL O TURREINTVDIZS (I
Z(E, MERUOERENMEBITVS, HAVIRADRENEEEINTUDE) 51—
ERADIFREENFEEZZITRWMEE. BB, RA 4+ —. >—=)UTTOMRIHME
AENTUVRIEE(E. SMEREER,

6. REDFI/\— NI TERESNZEDET B,

7. TPRDDFEETHEEINTHS T BEEINLEADEENTORD+/-30%ThHd
HZEE NEGHEREHETRO,
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Part.I Text of the Regulation FAAEX
1. Purpose B
2. Scope BAREEE
3. Definitions ER
3.6. "Container" (for hydrogen storage) is the pressure-bearing [528 | OKZREFEA) L& EMCEHINEKASETFBSATLOMEIDR—X N (@ BEROEEICHIBHRESHRZEN RS %E (IEI?\E’J(JfHE};z‘f;uénHEy&@?v/}\ ) NEEINR|E325%&5E13503
component on the vehicle withinthe-hydrogen-sterage-system that T H—DFvry N—FEREBEANCHEEGSNEEBEOF v NI (KRR LN B2 H7ENMIT 3. (AEBOER
stores the primary volume of hydrogen fuel in a single chamber or in |(ZiTEJI560THD. |
multiple permanently interconnected chambers. @ BB RICRIMTOELEZEDN GTR13 Justification(CBUVT. ¥iiEkSeald. DRSNS, AR |(HE215%5E118
AJEIREETEHSN TV 26. BEDINTOEECHBVTHZHIEZRT| (FERONIMIOE
%o 4E)
(&% 1 : GTR13 Phase2 Part1. 24.)
3.7. "Container Attachments" are non-pressure bearing parts attached |[B275YFAY D 1&id. BERICIDMFISNIEIEMEERPRT .. BERITMORSZIF | BEROERCER7IVFAY MIEDN GTR13ICBVWTEZRVAVFAY M ERSNII2 . HZEPMOERZIE (5255133503
to the container that provide additional support and/or protection |$&U/FEBREZIRMBL. RIFBLV/FEBRBOLHICTEZEALTOH B mass. (AEBOER
to the container and that may be only temporarily removed for H‘J(LH!WH]_UJ"C E%BOD'C oY %799?9%%&&(3—%@%74:—%
maintenance and/or inspection onIy with the use of tools.
3.10. "Date of manufacture” (of a compressed hydrogen container) is the (EfEkREER0) [RiEH [L(F. HEEECSHPRIEFNMERRILEIRE BERBLRDEFCHSIIZREADEZRDMIE HEH(OWVT(E, BEFEEREFREEEMTOIAXINEDEIEND—DOEL [5625%
date (month and year) of the proof pressure test or final inspection |RERER%Z(ToEEM (B, BLUE) %L\, T HITOBRRAE2R(ICEDEMAIESEKEIHEISOHICLI T | (BREHERIEES
test carried out by the manufacturer-during-manufacture. ZEEUIER INMRESINTLS, RUNESFRSRR
SHRDERIEICKD ., HiEHOEERICRZIREBRZI T LB MENEN |iEEE N TIXIENED
CENS, HEREKIECH U, CNISH ST B DEEEIT. A1)
4. Applicability of Requirements EH0EA%E
5. Performance Requirements R
5.1.1.2. Baseline initial pressure cycle life IBAE YA FEFenDEAEE L ONRERDOEED L TFADZEE (LS FEHERTRERARR [HGTR13T(&. Yool ERDEIFN(L. 5,500[E], 7,500E1X (311,000 |5E8%£11H105 S22 E2IAFE 15D
fFADIYIE BlOVINHT. BARECHWTIF11,000E (EFIEGAIIEERCHOT | (KENFDOHT) 4
Three (3) new containers randomly selected from the design ETAEGRI\FHS, 3EDFTLVEZRZERIGEV, 20(£5)°CC125%NWPET -BFE2H(LDV) : 7,5000[E or 11,000[E (£5,500[8]) ZHALTLS,. (BEERAICBITS
qualification batch are hydraulically pressure cycled at26{£5y°2cto125 |6.2.2.2IBIEHAERFHECHE > TREHA VI ZINZ T, BZURVRRET22,000H 4 (FHHEOHECLSD. ) SHRDERIEICELDS,500EINEIBRENIz8. A IILERBRDEIZICDNT BERDIIE)
pereenrt-NWP-without rupture for 22,000 cycles or until a leak occurs  [JIVET. £elERHEZELDFETITO. BERICBRFIVFAY M HRI5E(T. HZE |-EE=H(HDV) : 11,0000 (11,0008 (RFSIEHAIILES2R(CHOTIE7,5000E]) CEIBLR LT,
{para—in accordance with paragraph 6.2.2.2. testprocedure): The |BPIVFAY MIRRERICHEEEZREFSTHARFIRORZELZIIRVCLERES FIENJREHARRFEA%Z25%F (IRFTIEV( I EF2RICHOTTI5EF) ZBIR
container attachments, if any, shall also be included in this test, |DZEBATERVRD. HZBRTIVFAY MCORBRICZTHDEDET S, EEH(C VEEHCBV\ T2 REEENTESDALRIET D,
unless the manufacturer can demonstrate that the container FMUTRFHREOIREICLD7, 50001 7)LF(E11,0008017)L. EEEICWULTIE
attachments do not affect the test results and are not affected by |11,0008 41 2JLh¥%%E T 9 3F TN EUEEFIEEHCS, 5001 5EOfFRHARE. (&% 2 : GTR13 Phase2 Part1. 72.]
the test procedure. Leakage shall not occur within a-numberoef-Cyeles; [[RENFAELRTE,
I I I  cveles relividtativt e .
Party-at-5;560,-7,500 or 11,000 cycles for-a—t5-year-servicelife: light-
duty vehicles, at the Contracting Parties’ discretion and 11,000
cycles for heavy-duty vehicles.
5.1.6. Labelling INIVRTR BIRTVIVFAY MOIEEDIBREIEMN SHEDERIEICEKD ., BERVAVF A MOIEEDIB RN AIREERofc. HEX% |SE8KEE3IAFE4IS
MECHITINL, B2RAIE8KEIIEFE4SZRET S, (RENZFEDFA )
A label shall be permanently affixed on each container or container BERIEBBEEROBIRTIVFAY ML, BEARIRIN)VZEEFIFDE . INVIC(E
attachments with at least the following information: name of the PIKED, BEER. JUVINES. BiEH. NWP. RRI0fE E. —-CEX=1EA. B
manufacturer, serial number, date of manufacture, NWP, type of fuel, |OC. &&E2ETFORFEFS5.1.1.2IHREINERER IO SLATERUEYA
and date of removal from service as well as—Each-—<centairershatalse |V EZFRRT 5. AEISISAINEOFT2RHEDHFEINIIE, B2RCEATIREE
be-marked-with the number of cycles used in the testing programme as |DHEEMIAEARE T, RIHNBZERL, HFETEZEDET 3,
per para. 5.1.1.2. Any label affixed-te-the-eontainerin compliance with |(&fFHWEIE. TOHEICLD. T-EAEIEBHNREANSE525F ZBIROBDEL
this-seetien paragraph shall remain in place and be legible for the T. RRMAMBZIRATICENTES,
duration of the manufacturer’s recommended service life for the
container.
Each Contracting Party may, at its discretion, introduce the
maximum length of the service life such that the date of removal
from service shall not be more than 525 years after the date of
manufacture.
6. Test Conditions and Procedures HBREE RV FEIR




GTR130DREU(Cf#5E:E;

FOWECRAFTERE (BZRER)

BMTEH 4

GTR13 Phase2 (RTIJN&FR :

ECE/TRANS/WP.29/GRSP/2022/16)

BhEATOUUEICEITRE

8% : RSTRRIBINERD (IR, HIFREPD (LEWDE UER TRLTLS,

R

B IE ]

HUAHARBDEIE - DGR

IEZEISME LT KA

BesAEErbEE (FIRE%)

il

P

il
i
1
2

il
i
1
3

il

P

e !

Part.II

Text of the Regulation

FRRAIASL
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B8

Scope

B e

Definitions

EH

3.6.

"Container" (for hydrogen storage) is the pressure-bearing
component on the vehicle withinthe-hydrogen-storage-system that
stores the primary volume of hydrogen fuel in a single chamber or in
multiple permanently interconnected chambers.

(&8 | OKkz=:RETEA) L@ EMICEBENAKFITRSATAOMEI>R—R> b
T, B—DF v N-F R EAN CHBEERENEBOF > N —[CE(OKRRAR

ZATE I 25D THD.

O BB IRETDREPROERZE

@ BB RICHRIBEADERZEN

® FiEREROEIRICHERIMBAVCIBER
UtEROBEAEZEMN

@ FHBMRERICRIAERZEN

SH%. FiiEkass ([EAMCHEEERINERO
FroN—) BFECERINCD. HEB[ETEERT
BEEBIC, HEBRDEZHRIOVWTHEHETEET 2.

B BZROR K OFERECDOVT, ZEPDDOEARICE
BEHARVED%E 1 B L ERIBT B,

BB ZROEBRNMREINEDOD. EARNRTER
(FEASHTIERV ZDIZ8. IWG(ERIERIERDIZHD
{EEEP=Informal Working Group)D&#IZEL(C.
NIR= )V REDHEEIEGEIRICH O TEEBMAIELL
T F—tE—OE#%, Fvr>o/\—(C&HhoTdhtHER(L
TSAFYIBEL THEHERIE TS AF VB E R REE—
OEEZERAIES.,

Ffz. GTR13 Justification(cBWVT. Fr>/N\—fE Tk
EURMBIEE T DENKROEN TSI, ESE
LT. cNzEBhld 3.

[&% 1 : GTR13 Phase2 Part1.C.24.]

(£%& 3 : E7EIIWGER Task Force 3 Meeting
Minutes]

HEEEGERmOMBHIONT, SAF—LEEROD5I5R
BRERSE 5. T2, MAREERR (COWT, Z3E%EBmIC
X9 BIcsh. FARGER A ZENNT B,

HEEGEmCOWVWT, S/ —LEROIMRIREZE
23,

R RBITESBR(CH VTS, SBRIEARCRIANIEESN
TV BB DS . SEREFER(ORIANR
BOZENEESND D [UATEITZADLD. SHERIEIK
DISTEZHIFRI B,

B ERROF >\~ (FBHERE T SAFYIRTH
D, HD. BPGmICIESEI B I BENEEEINSH. =
BB ERASE 3,

B25%
(RFEDTER)

-EE25(6)
(BKOTERE
-5E9%EE11A
(FHAR 2L A B )
115118
(MAEEEKER)
BIRE 152
B35
(#4#1)
5%

(BERUMAR)

E i
(313R518R)

- H5215%58318
(BUTRERER)

55155
HHURE)

EPIES I
(BUTRERER)

B175%565218
(RZsRBIE T ER)

18%
(St ER)




GTR13 Phase2 (RSJN&FR :

ECE/TRANS/WP.29/GRSP/2022/16)

BB ESOIEICAIIERE
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EZEIMEED -RIR

BafltEtEE (HIREE)

pressurized until burst in accordance with paragraph (para—6.2.2.1.
test-procedure): The container attachments, if any, shall also be
included in this test, unless the manufacturer can demonstrate
that the container attachments do not affect the test results and
are not affected by the test procedure. The manufacturer shall
supply documentation (measurements and statistical analyses) that
establish the midpoint burst pressure of new sterage-containers, BP,.

All containers tested shall have a burst pressure within £10 per cent of
BP, and greater than or equal to a minimum BPmin of 225200 per cent
NWP. However, a Contracting Party, at its discretion, may apply
225 per cent NWP for containers of 35 MPa or less, instead of 200
per cent NWP.

Inaddition,—€containers-Containers having glass-fibre composite as a
primary constituent shall-te have a minimum burst pressure greater
than 350 per cent NWP.

b‘ﬁ%iﬁ‘“ﬂ:\ YUZBRTIYFAY MIHBRBERICHEEREBFEIHBRFIROTZE
ZRIRBVWCEZREEDATERVRD, ZZERT7IVFAY PECOHERICED
36DLT D RSE CAEMESLIUHETDTZECiRUL) XEZRML. FTUVET
e as DIREDPRMEBPZ1RTRI 25DET B,

2TOWERBER(CHVT. BHHENBPDE10%UAA. HD225200%NWPOE/IME
BPMIinA LTHZEDET D, EEL. MHifIEIFEDIHEICLD. 35 MPall FOESRC
2L TIE. 200%NWPDHRDNDIC225%NWPZBAIICENTES.

EEl- BB IATPIN—REM TR D EL. B/IMEREN350%NWPZIEE
ABbDET B,

Ffz. GTRI3DI L. #FHIEFEDFHKECLD, 35
MPall FOFZRICOVTIE 200%NWPOADD(C
225%NWPZER I 2EN TED, IICOWVTIE,
200%NWPEEIEI 3,

=
tIESIE BUAHFRBDEEIR - DHTHER hill pill hill il PN
- B o i i i i B
R]A5 I~ = 1 1 1 1 E
1 2 3 4
3.7. "Container Attachments" are non-pressure bearing parts attached |[[B277YFAY D 1&ld. BERICIDMFITSNIEIEMETPRT . BERITMORZIF |© BERFIVFASMDESEIEM BERTVAVFAD MFRTE(CEREINI HEREPMm(C |53825%
to the container that provide additional support and/or protection |H&U/FEIREZIZEL. RTFHLV/ ﬂftlﬂﬁﬁwtkaEEEFﬁbT@b—ﬁ DVWTEERT D (FEBOER)
to the container and that may be only temporarily removed for Bﬂuw%m_tb\‘c EZ)E@'C H3. FFA99571F 5t & !
maintenance and/or inspection only with the use of tools. 2 % S EREE @ BRTHIYFAYMAZRIBEROESREZIEM B DEHECOVT, BERVIVF XD MOMLERICEEN |55255(6)
Conductive-connection” is-the-connectionusing-contactorstoan ROENDZ 1 B EEIRT 3, (BKDEE
(REESS)-ischarged: @ BEVIYFAYMERIMBOEEZENM BERT7IVFAYNMARDMBIOEAE(CDOWVT, 5E3%KHE |E35%HE218
2QIE(4) S EB(REIT . (A4%31)
@ BBR7IYFAYMBRIBERVEROBEEE | GTR13(CHBVT. BERT7IVFAU N RTFH LU/ F |5E5%
BN (FRBEOHICTEAEFRALTOHF—BRCEDI T TE | (EERUMTER)
NTEBZEDETEHSN TV, HRBEHZRTET D,
® BRTVIYFAYPeBOAULTERSENERERE | SRETRCEIBRVIVFACMETEEINZED |-E1755E11E
751 DEYIE 5., BARAIERERZEY) AT 3L, HEHER(COOVT | (BARAIERER)
. BERTVIVFAY NEIDAN L TITOL 2 RTET B, -EE215%5E61H
(B CEER)
3.8. "Compressed hydrogen storage system (CHSS)" is a system [EHEKFETESATL (CHSS) &3, KRB EMAOEMKERINZTET |(© CHSSOERZEN Sh%. CHSSHFRIZICE &SN, CHSSOREEZ |5525%
designed to store compressed hydrogen fuel for a hydrogen- BEDICEHEFTENESATAT, 8. (BNLE) BEB7IYFAY M BLU. IFEikER EEKID. (E
fuelled vehicle, composed of a container, container attachments ’&J?&#il/ZTL\O)%O)HEO)*M:}?JJ:Ui—iﬂb‘bﬁﬁﬁ'ékw(gMEH%’C(D—)ﬂﬁI’!ﬁ ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(if any), and all primary closure devices required to isolate the ﬁtiﬁﬁﬁéhﬁo %ﬁ%—ﬁﬂ% @ CHSSICEFNIMBERICFHIBEXNDESREIE | CHSSORK(COWT. MiEs (primary closure %(6)
stored hydrogen from the remainder of the fuel system and the 3 hn devices) %ZZSHIEDEL THTCIRTET B, (BROEE
environment. “Coupling-system’for-chargingtherechargeable-energy |5+ -5B75 56918
storage-system {(REESS)is-theeleetrical-eirenitused-for-charging-the (&% 4 :GTR13 Phase2 Part 1. 114.] (GETEEXT)
REESSfreman-external-electric powersupply-including-the-vehiele ‘551456118
inlet. (5I5R:ER)
‘55195118
(BREHITAIIH
R)
5820556118
(AR 2LEER)
-EE212%5531H
(BCEtER)
B22%(2)+(3)
(B BR DB A BR
A1)
-BIFREEL-562
4. Applicability of Requirements EH0ERAE
5. Performance Requirements TEREE
5.1.1.1. Baseline initial burst pressure HEAM 2T D OE 4B R/MERENZNWPD2.25(Fh52.065(CIE | SAXDGTRI3DERIE(CKD. FHEARRTENDOR/IME |5525%
THBBPMInH'225%NWPH5200%NWPICERIEEN | (FEEOES
Three (3) new containers randomly selected from the design 10fAA & %Eb‘bﬁﬁizéh%ux?rﬁ( 2INWFNS, SEOFUVWERRZERISES, fzo HERZERIECHITIANL, BIAR115625%(4)(CESHD R
qualification batch of at least 10 containers, are hydraulically 6.2.2.118153 BICHED T T RETREZINZ S, - BERICEBRFIVYFAY D INEEEE N DTEEZCIIET D,
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5.1.1.2. Baseline initial pressure cycle life HEAE DB A\ FaDEAE(E ® FEiETRIEERAPRSE A DOWIE(CHESENIE Sh%. FRIEC]RERAREEA N R R 1 58NS 258 (CERIE |55 15&
anreize. BIAR115E1EFIFRAISESKE1IHEIS X | (EAIEEH)
Three (3) new containers randomly selected from the design RETAGRI\FHS, IEDFTLVWVESZBRZERIGEY ., 20(£5)°CE125%NWPEE (FEEO2E(CEDIHIENF(CHVWTRENZEADRIAN
qualification batch are hydraulically pressure cycled at26{£5Y°C+te—125 |6.2.2.218IBHREEFMRICHE > TRETA VI ENIZ T, BZEURVMARET22,000H 4 SEBUTISFZFRBUTIIELRVED |DEEEZeNIE
per-eent-NWP-without rupture for 22,000 cycles or until a leak occurs  [JILET. FREREZECDETITO. BERICAIRIIVFAY MIHIEE(L. BB EEE
{para—in accordance with paragraph 6.2.2.2. testprocedure): The |B/PIVFAYMRRERICEEEZREFSIHARFIEOREL2ZRVNC 2RSS
container attachments, if any, shall also be included in this test, |HSEBBTERVIED., HEXBR7IVFAY MECORRRICETHDIEDETD. BEHIC (@ YA UIHBRDEIZDNIE IHGTR13T(&. )L itERDEIEL (. 5,5000@], <885 (5)1
unless the manufacturer can demonstrate that the container WUTRFHWEDOEZEICLD7, 500517V F(E11,000019)L, EBREICHWULTIE | -#FE2EHE(LDV) : 7,500E! or 11,000[E] 7,500E X ($11,000EIOVTNHAT. BAREICHVTIE |(FBERMEER)
attachments do not affect the test results and are not affected by |11,0008 41 2)LH%E T 9 2F THAONEUETHIRES, 500 5F0fAE <. |-EEH(HDV) : 11,0000 11,000[E (EKFTHEHAIILE2R(CHoTIE5,5000E]) Z|(-55105%5E118
the test procedure. Leakage shall not occur within a-rumber-of-Cyeles; |[RENFELRVCE, ERALTW, (WERERENDT1
where the number of Cycles is set individually by each Contracting SHRDERIE(CKDS, 500EIHEIBREN 28, 1)L | )L EER)
Party-at-5;506,-7,500 or 11,000 cycles for-a—15-yearserviee-tife: light- EROEER(COVTIF11,000E] (KFEDAVIEFERIC |-HB11KE1E
duty vehicles, at the Contracting Parties’ discretion and 11,000 HOTI&7,500E]) CEIETS, (MAI4EEER)
cycles for heavy-duty vehicles. -EB19%56218 - 55318
(EREHTAIIER
ER)
5.1.3. Verification test for expected on-road performance (Pneumatic FREEINZA>O— REEDIREEHER (ZERUEZRIRER) ERHAEY M ViRERECHSSHAITITOB%IE | GTRIZDMRECEDE. EHEHREHAVIVEER(CDV [5B8125%56 118
sequential tests) b TIFCHSS TEERZATOMNEN DD, HE%ibRz (EHARETA I
HKEREFR AT ACHSSICR U T 23R 9 —EDRERPmAeBRN RT3 L0 CHSSEAITITOEZENNT 2. ALER)
A hydrogen-sterage-system-CHSS shall undergo rnetleak-during-the £ 9%, CHSSKEEFRHRSAFAICEAINZHERFIEDFFMC OV TIE6.2.41H(CR
following sequence of tests, which are illustrated in Figure 23. Specifics |9, CHSSIIRHZEURBRVWEDEL ., —REMFRE T RERP(CEHEEEHIFITSD
of applicable test procedures for the CHSS hydrogen-storage-system DETB,
are provided in paragraph 6.2.4.The CHSS shall not leak and the
primary closure devices shall maintain functionality during the
test.
(LUFEE)
(LUFE)
5.1.4. Verification test for service terminating performance in fire NEBFICHIT DY —E RS IE M BEDIREE R ER NARBERIREZCHSSHAITITOSZIEM GTRI3DAAECEDIE, NRBEFTEBRICOVTIE £13%5%118
CHSSTBRZITOMNEN DD, HHERZCHSSH | (N XRIFEER)

CHSS shall undergo the two-stage localized/engulfing fire test
specified in paragraph 6.2.5.

During the test, CHSS are filled to 100 per cent state-of-charge
(SOC) with compressed hydrogen as the test gas. However;

Contracting-Partiesunder-the-1998-Agreement-may-choose-to-tse
o I . : ot . .

: I thinthei . ) .
CHSS shall vent to less than 1 MPa within one hour for LDV or

within two hours for HDV. If venting occurs from TPRD(s), the
venting shall be continuous. The container shall not rupture
during the CHSS fire test. Except for discharges from the exhausts
of TPRD vents, any leakage, permeation, or venting from the
CHSS, including through the container walls or joints, other
components, and fittings, shall not result in jet flames greater
than 0.5 m.

If the CHSS pressure has not fallen below 1 MPa when the time
limit defined above is reached, then the CHSS fire test is
terminated and the CHSS fails the fire test (even if rupture did not
occur).

(BUFBS)

CHSSIZ. 6.2.5ICREINI2EEORBFR/ 2ENKEHKRERZITZEDET S,
ERP, CHSSI3 RS AL L TEMEKIET100%FEIEIRE (SOC) FTHIEEN
- = frarl—R RYAR SHESL L Jrad==

THIS 936D TS, TPRDMSHSHRELLIES. HIKIHERNREDTHSL
9%, BFARIICHSSD N SEAERPICTEZRULBVWEDET B, TPRDIEFS AN SDHFLZ
PRE, DEROEM, FLBRFTZOMIBRIPR. BLVT1YT12IEEL. CHSSH
5miwit. FEiB. HXUHEED. 0.5 mEBABIERANKEZELBRVEDLET S,
LICEERSNIZHIPRIFMEISGELU TECHSSEND 1L MPakiE(CIE T U TLWRWNMEE,
CHSSAUGHIRZHE TSH, (BENIFELBHORIBETE) CHSSIHAKERIC
AEHBER D,

(BT B)

AITITSEZEINT B,

Test Conditions and Procedures

SUBREA RV FIE
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WMEZE I 2REEED - KIE
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1. Scope B EEE
2. Definitions ER
2.4. "Container" (for hydrogen storage) means the pressure-bearing [B2% | OKZRETEA) & EmICBHENEARETERSATAGMEIR— N |© BROERICHIBHREIRZEM FERE %‘E ( [EARCAEEIEFENIEEOF N\ -) NEESNLI|E2%ELS
component on the vehicle the-hydrogen-storage-system-that stores T BH—DFrN-FEREBEANCHEEGESNEEBEOF v IN—IC T (KRR . HEE E7ENMIT 3. (FREOER
the primary volume of hydrogen fuel in a single chamber or in ZEATEIIDEDTHD. e b
multiple permanently interconnected chambers. @ BB RICEIMIOEEZEM GTR13 Justification(CBUVT. ¥iiEkS2alE. DEREINIIES. FERAAR[E135%02
BJEINEETEHSN TR0, BN TOREECHVTHZHIEZRT| (BERONMIOE
%o #E)
(&% 1 : GTR13 Phase2 Part 1. 24.]
2.5. "Container Attachments" mean non-pressure bearing parts [BRR7IVFAY ML BERICEDSIFSNIEMESRT. BRCIMNRZE (SSROERICEIR7IVFAY MIEMN UNR134([CHBVWTEZRVIVFA MERSINLIH. BREPMOTEERZ |H2%KE1S
attached to the container that provide additional support and/or |B&U/FEEREZEZEHL. RFELY/FEBRBOEHICTEZERBLTOH—ES 1ENT S, (FHEEOER
protection to the container and that may be only temporarily HICEDOATENTEZEDTH S,
removed for maintenance and/or inspection only with the use of
tools."
2.76. "Date of manufacture” (of a compressed hydrogen container) means (EfEKREERD) [HiEH JL(F. HESEECHHPRIEENMEARELIRE (HEHDEZRDMIE ERA(OWVTIE, IRITOEREERAIZE15XE1ECHVT, [B2a2R [B15%5E11E SE6XE2IAE25)  |EERE2IAFE2FT  |F1FKE1IRFEISA
the date (month and year) of the proof pressure test or final mERRZITOLENM (A, BLUE) 2015, BEURA (B25R0EISEE CTITONIEMERERCERUIIAZ, ) & | (B2BIREDH (BSDFERIER | (REOFERIE | (FAEBOES
inspection test carried out by the manufacturer during-manufacture. MEINTVS, i) #E) #E)
SHEDEIEICLD, BiEHOEHRCRERERRZIT BB NEN
ZENB, EEJL?%?T%IE(J]‘LA NS DIz DERIEZIT Do
2.12. "Hydrogen-fuelled vehicle” means any motor vehicle that uses [KERPARIEEM |&(3, #HEERRIEU TEMBUSHOKRZERAT2EmZLD, RRIE | BaRlcRIET3KBRHAICRIBEDEE BER(CFIETBKRHROVTIE. IRITOEBREZRAIE235%5FE15(C 5E23%FE15
compressed gaseous hydrogen as a fuel to propel the vehicle, including B LURRI>SOE@mMBNICSEN S, FAEAEMAKERRRICEUTE. HBUWT. [1S014687-2(2012)RUSAE—I2719 (2011F9HKET (UNR13452:350D
fuel cell and internal combustion engine vehicles. Hydrogen fuel for I1SO 14687: 2019\ ZBJ:USAE J2719_202003(CBVTHREETN TS, 1SO hR) [OEEIDEDTHIEIERMETNTLD, HADIERE. EHRU
passenger-the vehicles is specified in ISO 14687:2019 and SAE s SHRDUNR134DERIECLD, 1SO14687:2019K%USAE ANEE)
J2719_202003-1S0146872:2012and-SAEI2H9:(September 261+t J2719_202003&10ofefzsh. CnICEREESE 3.
Revision). "
5. Part I — Specifications of the compressed hydrogen storage K= - ERKFEEB S AT ADLRR
system
5.6. Labelling INIFRIR © BT IYFAY M OIFEEDIGRZEN SHRORIEICLD ., BERTIVF A MOZEZE DB RN BEE 0T L% 2559455318
MECHIEIANL, ERS2RAIERES9FFEIIEZMET S. BIREREEEE
A label shall be permanently affixed on each container or container % SERFERBEER T IYFAY M. [BARRINNZIED T DL IANIUTFAMKE MTIRIENEDA )
attachments with at least the following information: name of the 6. REEL, JI7INES. BisH. MFP. NWP, I%*—LO)E?E 50T 7/ = = e e e
manufacturer, serial number, date of manufacture, MFP, NWP, type of [[CHGIRE)  H—EX{EILH. BEVIC. &85 REFSTES.1.2 |@ FEb HIBRER : RER154F(X(3204F)h5254F | FeIERREEARAEACOVTIE. IHUNR134M5.1.2.(CHF2 T 7)LiER -SB65LE2IAE 25 |SE5RE2IAH25T |- H1KHE1IEEISA
fuel (e.g. "CHG" for gaseous hydrogen), and date of removal from HGRESNIGRER OIS ATHERU M IR RIS, RECREOFIFERD  |[CHIE DEIFCEDE, KBLE : 206 (Y4(7)L£515,000[E]) . KRELELSY . (BSDFERIER | (REOFERIE | (FABOES
service as well as—FEach-containershall-also-be-marked-with the FHFBINE, BER(CRAT2RIEEDHERMARAR A, RIHNNBILR HFETEDD 158 (U47)L#811,000[]) ELTHRESINTLVS. #E) %)
number of cycles used in the testing programme as per paragraph DEF B SHRDOLRIEICELD, FEIER]EEHARFE A (COVTFERE255F (5.1.2.1C8 -551855E35/\
5.1.2. Any label-affixed-to-the-container in compliance with this H-EXE1IEHE. REENS2515F(F 2082 BARVENET D, (32H10)LEE BERODX53(CE5911,0000E]) exofefzsh. IRITORE (BTEDFFERDIE
paragraph shall remain in place and be legible for the duration of the B RBSEINDOXDZFELEUR LT, 25F#BIRVERICBL\TEE #E)
manufacturer's recommended service life for the container. BISEENTESHIALRIET S, -BB49KEE2IASE2S
Date of removal from service shall not be more than 2515 years {er28 (BEMICRIE LB 2R(C
years) after the date of manufacture. " LRDEENARDELE)
-2E50%K 545
(ZobOFEEN(RD
BHiE)
(£%] 5.6.[CBVTBIATS5.1.2.0:E . LLTFOEHD, (&%) 5.6.[CBVTBIAT35.1.2.0:E . LLTFOEHD,
5.1.2. Baseline initial pressure cycle life 5.1.2. FIEAE DB A VI FHFarDEAE(E
Three (3) containers shall be hydraulically pressure cycled-atthe =D20FULVWEERICIU. B A SibE
ambient temperature of 20 (£5) °C to 125 per cent NWP (+2/ 0 MPa) [&£3 2. ZIE—%EE%%FE%(Z&D'C/&I_ A ’])l/&bl]z\ EEZE”L/BWX 'CZZ OOO*J"(
without rupture for 22,000 cycles-fera-15-year-servicetifeor 306,660 |JLET. F(IRmEZEUZETITI. MHAEH f s :
eyelesfor-a20-year-service-tife-of-vehicles-of categories M, M, N,-and :H%%&%G#*%@%%—Mg—Mg—NzﬁﬁNg—We%ﬁ#ﬁﬂﬂ%ﬂ%%%
N3 {hereinafterreferred-to-as—"a—26-yearservice-tife") -or until a leak BERICERTIVFAY M ERIEEE. HZXBBRTIVFAY MRS RICEEER
occurs- in accordance with Annex 3, paragraph 2.2. test-procedure): |FETHRFIEORELZ IR\ LEREEHIATERVRD, 2XETHBT7IVF
The container attachments, if any, shall also be included in this AV PECDRBRICEZHBIEDET B, 205D THIUELS00051HFT&F
test, unless the manufacturer can demonstrate that the container |EFI5EOTHARARICHAHELL, 00091V EFTRENMEELRVE,
attachments do not affect the test results and are not affected by
the test procedure. Leakage shall not occur within 11,000 cyclesfera
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6. Part II — Specifications of specific components for the compressed [/{— M1 — [EHEKZRIFE Y AT ACETZEEB MR mRmOLR
hydrogen storage system

9, Conformity of production EEDESE

9.2 The production control of the compressed hydrogen storage EfKRITEES AT LABSROEEERIE. L TOENEH4ZHBLEIEDLETS, SIA%KIA%I9.3.1h'519.2. 1(CERIE ERES2RAIE34EE2IACTEDI BF B2 T D= (fr2mEE 5E58%M2
system container shall satisfy the following additional BOFESFZEUREDET IO EREDDIGIERBEERENTESD (REEEOFER
requirements; 2itBR 1L T IITOEBRS RIS RES8ED2(CHNT. [BFEDET MEBE DT DFRKE(IC

CUIATOHEIRANZE13459. 3. (CEHDMIERERECDOMDRER | LARTES 1%25ER)
ncuwd,

SHEDUNR134DERIE(CKD ., HZEHBRICHRDIEEN9.3.159.2.(CHR
TEaN3ZEEBOEfzs, CNICEDEEIFHEKIEZMIET 3.

9.2.1. Every container or, upon agreement of the Type Approval CHSSO2TDE#. T, BB EHRBEORENGNE2TOMEF > IN—&. |MEKEREIZ150%NWPH5125%NWPICEIE UNR134(CED<(EZ2ROMERERE H(COVTIE. IRITOERS2REIE E1RET7SA
Authority, every pressure bearing chamber of CHSS shall be EERF TR HRZRAVTEEDOENTHS>125%NWPET—EI DIFHEA(CH RE1EEIEE7SA(CBVT, [REFTEENORDO/BOEIIDEL (ARBOEESE)
pressurized smoothly and continually with a hydraulic fluid or gas [[EU. BIRORERELNIVSGEUEH# >302RIFITIE6DLT S, sk DIREZE{L fE1ELT. 150%NWPOENREETN TS,
to the target pressure of > 125 per cent NWP until the target test |2EEI36DELTS. RmOmMBOIIS5DEE. sHIEERDESOERE, REEDHE SHEDUNR134DERIEICKD, MHEHERDESIN150%NWPHS
pressure level is reached and then held for > 30 seconds. HBHECEIDFHIITZIEDET S, 125%NWPERDIEfzs . CNICEDBMHEBRIE D ZIET B,

Temperature variation during the test shall be taken into account.
The quality variability of the products shall be assessed with a
method defined by the manufacturer e.g., variability of elastic
expansion, etc.

13. Transitional provisions EHBME

Annex 3 Test procedures for the compressed hydrogen storage system ESEKZFRATEES AT ADKERFIH

Annex 4 Test procedures for specific components for the compressed EHEK RS AT ADIFEDIEBREmORERFIR
hydrogen storage system

Annex 7 Approval testing for compressed hydrogen storage system (CHSS) |E#E/KF&ITES AT (CHSS) ZEDBEMER 5| AsAZHRl6. I STHiRN7. |[CERIE UNR134([CEI(ERDEATEDTAIIRERFICOVT(E, TRITOER 2B15%
modifications BERAIETRELISRCBVT. [BEMRAE1345HIBI 6 (CEDHDIRETE (UNR13458350D

B | 2T EOEIRVWIRESN TS, BAIIiRERSE)

SHEDUNR134(CHENT, HETRE(MRDIEHIMIAI7. TRESNDLS
eRIESNe. SIAKIEZINIET 3.
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1. Scope B EEE
2. Definitions ER
2.4, "Container" (for hydrogen storage) means the pressure-bearing [58% | OKSRETEA) & EmCERHRINEASRITFFRSATAGMEI R—F N (@ FHIBRERETOEIPMOESRTIEM SHg. S es (BANCHEEEGINERD (3825 2%
component on the vehicle the-hydrogen-sterage-system-that stores T H—DFryN—FEREBEANCHEEGESNEE/EOF v N - (KRR Fro\=) DFRlECERSINCID, HRBR2TEEIT | (ABOER) (FEBOEE)
the primary volume of hydrogen fuel in a single chamber or in ZETE I 2BDTHD. BEEBIC, BB HRDZEP@OVTEHETEERI D,
multiple permanently interconnected chambers. [ e e e e e
@ HEEGSmCERIMBOREREM BB ROEENMREINBDOD. BEARRRAHR |5535%EE 118 RIHK2-1
(FBASH T\ GTR13 Phase2DEUAHCHIZD. B | (R4#}) (BEoRETOHE
FRAEE M EEESIREE 1BV TIIEEERS R ADEE M ZARIET D
(FEBMRBILIEED L. M F—tE—DEELEREE TeDICEN T 25HER)
BILEERIBUIIZ8. EFRE SRl R mESIRE %
(CBWTEBEERDEZFET Do
(£%& 3 : HE7EIIWGER Task Force 3 Meeting
Minutes]]
@ HEEGSRICHEUEESHRERERFEZIE | S FBRSEENERINILCHV. HEET 2#16% RIHK3zR1-7R2
b BRI EREREREEEMaZINETEHRER (RARRHZE%14) (BRERERR-B
15552 MRTET Do EREFIRE W)
2.5. "Container Attachments" mean non-pressure bearing parts [BRR7IVFAY M LR BERICEDFIFSNEIEMESR T, FSRICIMNRZIF |(© BAEOERCESRVIVFAY MEDN BERVAVFA M (CERSNI. HEEPmIC 8825
attached to the container that provide additional support and/or |B&U/FEERZEZIEHL. RFELY/FEBRBOEHICTEZERBLTOH—ES DVWTEET D (FEEDER)
protection to the container and that may be only temporarily BICEROA T e CE R ED THDD e
removed for maintenance and/or inspection only with the use of @ BETVAYFAYMRIMPOERERIEN BERTVIVFADNARBMBIOEEEICDNT, GTR13  |5E354521E
tools." Phase2 DEUAHCHIZD. BesBIERe T BIEGIREAE [ (F44))
11ICBVTEHREBEZENTIEDEEEIBUI.
RS eI MR D EESRERECBV\TEREBROE XS
£33,
5. Part I — Specifications of the compressed hydrogen storage IN—M - ERKRATEES AT ADHHR
6. Part II — Specifications of specific components for the compressed |/{— I — Ef/KFRETES AT AICBETIEEIBKREROLIR
hydrogen storage system
6.1. TPRD requirements TPRDOEHF BEAAXSRERRICHITHRIRBNRFEE | TPRDOEHICHURZEAARKIBRERENMEINENE $£102% (ZE2AF |BIfR3%2
hn CEICHR, BB REREEEMaXINEETRER EhelBRE m) ORSE | (BEEaENm)
TPRDs shall meet the following performance requirements: TPRD(EUA T OEREBEHFZMIZIEDET B, BBl ZEAAR/BRELRRIEZEINT 5.
(a) Pressure cycling test (Annex 4, paragraph 1.1.); (a) ENB1oaitER (MiEE4 5£1.118)
(be) Accelerated life test (Annex 4, paragraph 1.2.); (be) hiERFdnnER (MIEE4 5£1.218)
(cd) Temperature cycling test (Annex 4, paragraph 1.3.); (cd) BETAI)ER (MEE4 5£1.318)
(de) Salt corrosion resistance test (Annex 4, paragraph 1.4.); (de) THEREHER (MES4 551.418)
(ef) Vehicle environment test (Annex 4, paragraph 1.5.); (ef) EEMIRIBAER (MiES4 551.518)
(fg) Stress corrosion cracking test (Annex 4, paragraph 1.6.); (fg) ICHBEREINAER (MES4 51.618)
(gh) Drop and vibration test (Annex 4, paragraph 1.7.); (gh) BTFHLMIRENERER (MiEE4 5£1.718)
(ht) Leak test (Annex 4, paragraph 1.8.); (hi) TmAER (MdEE4 %61.818)
(i$) Bench top activation test (Annex 4, paragraph 1.9.); (if) "RoFhTEEEER (MIEE4 51.918)
(jk) Flow rate test (Annex 4, paragraph 1.10.); (k) mEER (MEE4 561.1018)
(k) Atmospheric exposure test (Annex 4, paragraph 1.11.). (k) A=E<EaER (MEE4 £1.111H)
6.2. Check valve and-attematie shut-off valve requirements FIERBLUEENER OB FHKERERRICHITESRERMBEER | /ULTRGFELEROBHINUFRKRICERRD $F121% RIHE35=2
HIBRENC LRV, BT REREEENMaXINE (FkERENR | (BESRERm)
Check valves and-autematie shut-off valves shall meet the following W ERBLUEEREMA (L. U TOMRREGZEIIIE0ET . BERERERWENS) VIR IERF/RKRRER B )

performance requirements:

(a) Hydrostatic strength test (Annex 4, paragraph 2.1.);

(b) Leak test (Annex 4, paragraph 2.2.);

(c) Extreme temperature pressure cycling test (Annex 4, paragraph
2.3.);

(d) Salt corrosion resistance test (Annex 4, paragraph 2.4.);

(e) Vehicle environment test (Annex 4, paragraph 2.5.);

(f) Atmospheric exposure test (Annex 4, paragraph 2.6.);

(g) Electrical tests (Annex 4, paragraph 2.7.);

(h) Vibration test (Annex 4, paragraph 2.8.);

(a) BwkEs#ERER (iS4 562.118)
(b) imtiitEx (FiBEE4 552.218)

(c) BMIRREEDTAVIRER (MES4 552.318)
(d) MERERER (MEEZ4 52.418)
(e) EMmIRIEER (FiEE4 5£2.518)
(f) RxSEEER (MiEE4 562.61R)
(9) Exiiix (MiEE4 552.718)

(h) IxEpiths (FifEE4 5£2.818)

(i) ISHhRREINGER (FMiEE4 552.918)

=1 pLun

EREMRZHIBR S B,
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9. Conformity of production EEQBESE
9.1 Procedures concerning conformity of production shall conform to the  [&EDESMICEEIZFIEL. #37%E (E/ECE/324-E/ECE/TRANS/505/2%51328 |RBRIXMBDIRGEICHRSEIASKIEZ[9.2. 1h'5 EFIDUNR134 9.2.Tld, ZBRIHBICLD2HETED A2
general provisions defined in Appendix2-Schedule 1 to the Agreement |&KTMEIE1)DAFT S 11— 1IMHEEACTEDL—MIBECEESITIEDET D, SMadES |19.1.1ICHIE IREENEDHSN TV, HEXARTE (TS EINERIE THIBRE (BHRFREMIZRIC
(E/ECE/324-E/ECE/TRANS/505/Rev.32-and amend.1).-and-atleast BB 4 Emic 605+ N, 9. 1.’ EHENACLERDIZ, 9.1. Tl BEDRT 1%24E)
meet-the folowingreguirements: S1-VCEDE, BiETOTRDOBEES 2RI 3126
(CENMT DREROIERDENFEDDEERLI3FETLIETE
HENTUVDI8, 245%9.2.%9.1.L. [2F L 1EHZDIE
[3FECEEIET D,
(=% 5 : E/ECE/324-E/ECE/TRANS/505/RevV.3
Schedule 1]
13. Transitional provisions EBBME
Annex 3 Test procedures for the compressed hydrogen storage system EHEK RS AT ADOFERFIR
Annex 4 Test procedures for specific components for the compressed EHEK RS AT ADIFEDIEBREmORERFIR
hydrogen storage system
1.4. Salt corrosion resistance test MiiSE B bR Z2RCFRIMESERAMBMOBELHITS | TEAICHIIMEZEERAERCOVT, K 2893%
R BR S EDME ASTM B117(CEDGRE THrolcEMH'CSA/ANSI (ZEF(RDMHE
Accelerated cyclic corrosion shall be performed in accordance with |)iEY A J)IEEEER(T. I TFOFIRICH->TREITIEDELTS. HPRD 1(cCEDJGRE(CSIEENT. EE R R ®)
the following procedure: (a) 3BDTPRD%. EMINEM (8K, FERE. RE. ABERIR) 2lHsSDE NITHEL), BB R ERISEEMEAINEEERE
(a) Three TPRDs shall be exposed to an accelerated laboratory IR ENERBRAIRRICESSTEDELT S, MR ER. F1%DEEIEKIEFEC. B REFEICOVT, SR ERBT(CREREEES,
corrosion test, under a combination of cyclic conditions (salt im, Ei. BV BREZEEZHASHETEMRINS. R2IORT L5IC, —DODHERY
solution, various temperatures, humidity, and ambient 193 2485ETH S,
environment). The test method is comprised of 1 per cent
(approximate) complex salt mist applications coupled with high
temperature, high humidity and high temperature dry off. One
test cycle is equal to 24 hours, as illustrated in Table 2.
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The atmospheric exposure test applies to qualification of TPRDs if |#EEPmIIEREMFIZS 4. BEOHFRHFTAKICESSENTVIES. XK1 REHRCEEAARTBERIRSBIENT D,
the component has non-metallic materials exposed to the (EBARETPRDDREICEAT .
atmosphere during normal operating conditions. (a) RRZzZRITIAED2TOIEETBRDIEASKICELRLTVSIEDT. HFE
(a) All non-metallic materials that provide a fuel containing seal, |Eb+2R4FEERSESEZRELTORVEDIE. 70°C, 2 MPaTAMR EH9I6HHE
and that are exposed to the atmosphere, for which a satisfactory |EEZRICEEHTEEE. ISO 188:2011. Fld. ASTM D572-04(2019)ICH7E
declaration of properties is not submitted by the applicant, shall |EhiEENMORESLVLBIEDEIFIESNBRVWEDETS.
not crack or show visible evidence of deterioration after exposure |(b) XRICE5ENBZLTOISAMN = UTFD535—DLTAY Vit ERid
to oxygen for at least 96 hours at 70 °C and 2 MPa in accordance |3EMD&¢9 %,
with ISO 188:2011 or ASTM D572-04(2019);
(b) All elastomers that are exposed to the atmosphere shall
demonstrate resistance to ozone by one or more of the following:
(ATER) (AT Bg)
2.4. Salt corrosion resistance test MiSE R ER NIV RUEIERICHIMEEFRARRMEOR | /LT RPHELIERICH I 2MHEESERHERICOVNT., 55115%
(BT BRI RRERS EDOHE FERIFASTM B117(CEDGRETHOIZBDON VIVTRGEFELEFC

Accelerated cyclic corrosion shall be performed in accordance with
the following procedure:

(a) Three component samples shall be exposed to an accelerated
laboratory corrosion test, under a combination of cyclic conditions
(salt solution, various temperatures, humidity, and ambient
environment). The test method is comprised of 1 per cent
(approximate) complex salt mist applications coupled with high
temperature, high humidity and high temperature dry off. One
test cycle is equal to 24 hours, as illustrated in Table 3.
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The atmospheric exposure test applies to qualification of check valve BREPENIEEBMINZS H. BEOBERMAFTARRICEEEINTLBIEE. Kkl REEENMEZINEBREREBXRWOS5. LT KRR ARG ()
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materials exposed to the atmosphere during normal operating () BRIOZRAZITOIETOIFEREIMDIBATICEHRLTVWRED T, BHEEEN T EEGE
conditions. DIFFHEREEZIBELTORBVEDICDNTIE, 70°C, 2 MPaTAMR EBI6RFEIEL @® ISO 188:2011
(a) All non-metallic materials that provide a fuel containing seal, and F(CFEHEE1E. ISO 188:2011. Fk(&. ASTM D572-04(2019)(FEEN Rubber, vulcanized or thermoplastic—
that are exposed to the atmosphere, for which a satisfactory EEINOREBLUSIEDEMNRSNRVENDE T D, (B FO RIS TAPSHE Accelerated ageing and heat resistance tests
declaration of properties is not submitted by the applicant, shall not = = AR T @ ASTM D572-04(2019)
crack or show visible evidence of deterioration after exposure to oxygen Standard Test Method for Rubber—
for at least 96 hours at 70 °C at-and 2 MPa in accordance with ISO Deterioration by Heat and Oxygen
188:2011 or ASTM D572-04 (2019) {(StandardTFest-Method-for
Rubber Deterioration by Heat and Oxygen); (LUTEE)
(LUFE)
Annex 7 Approval testing for compressed hydrogen storage system (CHSS) | Efi/KFREFESATLA (CHSS) ZEEDREER
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Figure 5
Typical Compressed Hydrogen Storage System

Storage
Container

22.  The hydrogen storage containers store the compressed hydrogen gas. A hydrogen
storage system may contain more than one container depending on the amount that needs to
be stored and the physical constraints of the particular vehicle. Hydrogen fuel has a low
energy density per unit volume. To overcome this limitation, compressed hydrogen storage
containers store the hydrogen at very high pressures. On current development vehicles (prior
to 2011), hydrogen has typically been stored at a nominal working pressure of 35 MPa or 70
MPa, with maximum fuelling pressures of 125 per cent of nominal working pressure (43.8
MPa or 87.5 MPa respectively). During the normal "fast fill" fuelling process, the pressure
inside the container(s) may rise to 25 per cent above the nominal working pressure as
adiabatic compression of the gas causes heating within the containers. As the temperature in
the container cools after fuelling, the pressure is reduced. By definition, the settled pressure
of the system will be equal to the nominal working pressure when the container is at 15 °C.
Different pressures (that are higher or lower or in between current selections) are possible in
the future as commercialization proceeds.

23.  Containers are currently constructed from composite materials in order to meet the
challenge of high pressure containment of hydrogen at a weight that is acceptable for
vehicular applications. Most high-pressure hydrogen storage containers used in fuel cell or
ICE vehicles consist of two layers: an inner liner that prevents gas leakage/permeation
(usually made of metal or thermoplastic polymer), and an outer layer that provides structural
integrity (usually made of metal or thermoset resin-impregnated fibre-reinforced composite
wrapped over the gas-sealing inner liner).

24. A container may store hydrogen in a single chamber or in multiple permanently
interconnected chambers. Closure should not occur between the permanently interconnected
chambers. Disassembly of a container should not be permitted and should result in permanent
removal from service of the container.

25. A container might have container attachments that are non-pressure bearing parts
which provide additional support and/or protection to the container.

26.  During fuelling, hydrogen enters the storage system through a check valve. The check
valve prevents back-flow of hydrogen into the fuelling line.

27.  Anautomated hydrogen shut-off valve prevents the out-flow of stored hydrogen when
the vehicle is not operating or when a fault is detected that requires isolation of the hydrogen
storage system.

28.  Inthe event of a fire, thermally activated pressure relief devices (TPRDs) provide a
controlled release of the gas from the compressed hydrogen storage containers before the
high temperatures in the fire weaken the containers and cause a hazardous rupture. TPRDs
are designed to vent the entire contents of the container rapidly. They do not reseat or allow
re-pressurization of the container. Storage containers and TPRDs that have been subjected to
a fire are expected to be removed from service and destroyed.
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requirement for UN GTR No. 13, the verification data are based on the tests with containers
selected from a single batch. The production quality related to the variation between different
production batches, etc. shall be recognized as the responsibility of container manufacturers.

71.  Inaddition to being a performance requirement, it is expected that satisfaction of this
requirement will provide assurance to the testing facility of container stability before the
qualification testing specified in paras. 5.1.2., 5.1.3. and 5.1.4. is undertaken.

Rationale for paragraph 5.1.1.2. baseline initial pressure cycle life

72.  The requirement specifies that three (3) randomly selected new containers are to be
hydraulically pressure cycled to 125 per cent NWP without rupture for 22,000 cycles or until
leak occurs. Leak shall not occur within 7,500 or 11,000 cycles for light-duty vehicles (LDV),
determined at the discretion of Contracting Parties, and 11,000 cycles for heavy-duty vehicles
(HDV). For a service life of over 15 years and up to 25 years, the number of pressure cycles
in which no leakage may occur is 11,000. The rationale for the numerical values used in this
specification follows:

Rationale for "Leak before burst" aspect of baseline pressure cycle life requirements

73.  The baseline pressure cycle life requirement is designed to provide an initial check for
resistance to rupture due to the pressure cycling during on-road service. The baseline pressure
cycle test requires either (i) the occurrence of leakage (that is designed to result in vehicle
shut down and subsequent repair or removal of the container from service (para. 5.2.1.4.3.))
before the occurrence of rupture, or (ii) the capability to sustain 22,000 full-fill hydraulic
pressure cycles without rupture or leakage.

74.  Regardless of the container failure mode, this requirement provides sufficient
protection for safe container use over the life of the vehicle. The minimum distance travelled
prior to a container leaking would depend on a number of factors including the number of
cycles chosen by the Contracting Party and the fill mileage for the vehicle. Regardless, the
minimum design of 7,500 cycles before leak and using only 320 km (200 miles) per fill
provides over 1.6 million km (1 million miles) before the container would fail by leakage.
Worst case scenario would be failure by rupture in which case the container shall be capable
of withstanding 22,000 cycles. For vehicles with nominal on-road driving range of 480 km
(300 miles) per full fuelling, 22,000 full fill cycles correspond to over 10 million km (6
million miles), which is beyond a realistic extreme of on-road vehicle lifetime range (see
discussion in para.5.1.1.2.2. below). Hence, either the container demonstrates the capability
to avoid failure (leak or rupture) from exposure to the pressure cycling in on-road service, or
leakage occurs before rupture and thereby prevents continued service that could potentially
lead to rupture.

75. A greater number of pressure cycles, 22,000, is required for demonstration of
resistance to rupture (in the absence of intervening leak) compared to the number of cycles
required for demonstration of resistance to leak (between 7,500 and 11,000) because the
higher severity of a rupture event suggests that the probability of that event per pressure cycle
should be lower than the probability of the less severe leak event. Risk = (probability of
event) x (severity of event).

(Note: cycling to a higher pressure than 125 per cent NWP could elicit failure in less testing
time, however, that could elicit failure modes that could not occur in real world service.)

Rationale for number of cycles, number of hydraulic pressure cycles in qualification
testing: number of cycles greater than or equal to 7,500 and less than or equal to 11,000

76.  The number of hydraulic test pressure cycles is to be specified by individual
Contracting Parties primarily because of differences in the expected worst-case lifetime
vehicle range (distance driven during vehicle service life) and worst-case fuelling frequency
in different jurisdictions. The differences in the anticipated maximum number of fuellings
are primarily associated with high usage commercial taxi applications, which can be
subjected to very different operating constraints in different regulatory jurisdictions. For
example:
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Task Force 3 — Testing Procedures Meeting Notes — Stuttgart — Nov. 4, 2019

e  Worked through TPRD comments to harmonize with industry standards ANSI/CSA HPRD 1 and
ISO 19882 — we need to ensure the language is appropriate for CP enforcement.

o Reviewed TMC proposals for manifolded conformable container and discussion ranged from
GTR not ready to accept new concepts (lack of experience, data) to GTR should not stifle
innovation.

Cylinders

. (Plastic liner + CFRP)
Container \

Right P )
Front of vehicle ::::::: %
Primary closures D — )
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e «—— ——______—__—__—_—_ .
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Fig : Container

e Some of the issues with the TMC proposal (and by extension, proposals submitted by Linamar
but not discussed), included:

o Manifolding creates an issue with one container/one OTV requirement, so a new
definition for container was proposed

o Elimination of 25mm flaw because straps not employed opens the door for neck mount
containers to be exempt — also misunderstanding of the reason for the 25mm flaw

o Vibration not considered

e TF 3 asked TMC and Linamar to present detailed proposals for changes to test procedures to
accommodate conformable containers (considering all possible vulnerabilities)

e Paul Karzel reported that after several workshops on the issue of high in-tank gas temperature
condition created by loss of pressure ramp rate control by the filling station, there is no
resolution yet, but follow up actions are being explored.

e One recommendation might be to include a high flow cycle during the pneumatic sequential test.

e The J-OEMs believe that this issue is not a concern.

e Reviewed comments submitted by Hexagon, JAMA, NHTSA and TMC with majority of issues
resolved with the exception of a new table describing the revised pneumatic sequential test
(provided by Powertech) and NHTSA proposal for drop test modification.

Ambient and extreme temperature gas pressure cycling test parameters



No. of cycles | Ambient Conditions Initial System Fuel Delivery Initial Target
Equilibration Temperature Pressure Pressure
5 <-25°C <-25°C 20°C+5°C <2 MPa > 100 per
cent NWP*

5 <-25°C <-25°C -33°Cto -40°C <2 MPa 95-100% SOC

15 <-25°C N/A -33°Cto -40°C <2 MPa 95-100% SOC

5 > +50°C, > 80 per cent | >+50°C, > 80 per cent -33°Cto -40°C <2 MPa 95-100% SOC
relative humidity relative humidity

20 > +50°C, > 80 per cent | N/A -33°Cto -40°C <2 MPa 95-100% SOC
relative humidity

200 +20°C £ 15°C N/A -33°Cto -40°C <2 MPa 95-100% SOC

1™ > +55°C > +55°C N/A N/A > 115 per

permeation cent NWP*

25 > +50°C, 2 80 per cent | N/A -33°Cto -40°C <2 MPa 95-100% SOC
relative humidity

25 <-25°C N/A -33°Cto -40°C <2 MPa 95-100% SOC

200 +20°C £ 15°C N/A -33°Cto -40°C <2 MPa 95-100% SOC

2" > +55°C > +55°C N/A N/A > 115 per

permeation cent NWP*

e NHTSA proposes that only one drop test be required, instead of four drops on one container, or
four drops on four containers. NHTSA argues that four drops are not realistic and that CPs
should pick one orientation only, but container manufacturers must ensure they meet all four
drop orientations. Container manufacturers counter-argue that this approach will place more
testing burden on them. This issue remained unresolved and was tabled for the next meeting.

e Remaining items to be resolved include content for conformable containers, agreement on the
revised pneumatic sequential test, changes or additions related to loss of pressure ramp rate
control, changes to the drop test, and any changes related to TF 4 fire testing requirements. We

also need to begin process of creating the rationale for major changes.

e TF 3 would like to request a full day meeting at the next IWG session in Japan.
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cylinder, the extension of the engulfing burner should be rotated so that the
extension is aimed toward the (nearest) TPRD which is located on the cylinder
wall when the cylinder diameter is larger than the width of the burner. See item
(a) above and the case 2 in Figure 29.

Figure 35
Engulfing Burner Configuration when the Localized Fire Zone is Located at the
Maximum Distance from Multiple TPRDs

TPRD

1
Container Length Greater than Engulfing Fire
Zone Length (of 1.65m)

TPRD TPRD

I !
i I
Extension for Engulfing | Localized |
1400 mm 250 mm

111. The test is completed after the CHSS vents and the pressure falls to less than 1 MPa
within one hour for CHSS of LDV or two hours for CHSS of HDV without rupture of the
container. The time limits were conservatively set to account for long-lasting battery and
garage fires to provide adequate time for gaseous contents of the CHSS to be vented when
the container is thermally protected by coatings and shields. The value for the minimum
pressure was selected such that the risk of container rupture was minimal due to stress
rupture, and the values for the time-out of the test are based on vehicle test data. In order to
minimize the hazard, jet flames from venting through the container walls or joints are
permitted only as long as any jet flames do not exceed 0.5 m. If venting occurs though the
TPRDs, the venting is required to be continuous, indicating that the TPRD and/or the vent
lines are not experiencing periodic flow blockages which could interfere with proper venting
in some situations.

112. If the CHSS fire test in paragraph 6.2.5.7. times out, then the CHSS fails the test. The
gaseous contents of the CHSS should be vented to eliminate the potential for high energy gas
releases during post-test handling, and the CHSS should be purged with inert gas before
ambient air is able to enter the container and potentially form a flammable gas within the
CHSS.

113. The following information is suggested to be provided by the test laboratory along
with the final determination of the result (PASS or FAIL) of the CHSS fire test based on
criteria in paragraph 5.1.4.:

(@)  Diagrams and photographs showing the physical arrangement of the burner, container
assembly, and test setup;

(b)  Fuel flow and HRR/A during the test;

(c)  Temperature readings of the flame monitors (TBLoczs and TBenczs) at 10-second
intervals and the one-minute rolling averages of flame monitors (that validate or invalidate
the test result);

(d)  Pressure level within the container during the test;

(e)  Ambient temperature and wind speed and direction if outdoor test;

(f)  Timeline of significant events leading to final determination of the result.

Rationale for paragraphs 5.1.5. and 6.2.6. qualification tests for storage-system
hydrogen-flow closures

11469. The reliability and durability of hydrogen-flow closures is essential for the integrity
of the full storage system. The closures are partially qualified by their function in the system-
level performance tests (paragraph 5.1.). In addition, these closures are qualified individually
not only to assure exceptional reliability for these moving parts, but also to enable equivalent
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components to be exchanged in a storage system without re-qualifying the entire storage
system. Closures that isolate high pressure hydrogen from the remainder of the fuel system
and the environment include:

(@  Thermally activated pressure relief device (TPRD). A TPRD opens and
remains open when the system is exposed to fire;

(b)  Check valve. A check valve prevents reverse flow in the vehicle fuelling line,
e.g. a non-return valve. Equivalent to a non-return valve;

(c)  Shut-off valve. An automatic shut-off valve between the storage container and
the vehicle fuel delivery system defaults to the closed position when
unpowered.

115. Test procedures for qualification of hydrogen-flow closures within the hydrogen
storage system were developed by the International Organization of Vehicle Manufacturers
(OICA) as outgrowths of discussions within CSA workgroups for CSA/ANSI HPRD 1 and
CSA/ANSI HGV 3.1, and reports to those CSA workgroups testing sponsored by US-DOE
and performed at Powertech Laboratories to verify closure test procedures under discussion
within CSA.

Rationale for TPRD qualification requirements

116. The qualification requirements verify that the device, once activated, will fully vent
the contents of the fuel container even at the end of the service life when the device has been
exposed to fuelling/defuelling pressure and temperature changes and environmental
exposures. The adequacy of flow rate for a given application is verified by the hydrogen
storage system fire test requirements (para. 5.1.4.).

Rationale for check valve qualification requirements

117. These requirements are not intended to prevent the design and construction of
components (e.g. components having multiple functions) that are not specifically prescribed
in this standard, provided that such alternatives have been considered in testing the
components. In considering alternative designs or construction, the materials or methods used
shall be evaluated by the testing facility to ensure equivalent performance and reasonable
concepts of safety to that prescribed by this standard. In that case, the number of samples and
order of applicable tests shall be mutually agreed upon by the manufacturer and the testing
agency. Unless otherwise specified, all tests shall be conducted using hydrogen gas that
complies with SAE J2719 (Information report on the development of a hydrogen quality
guideline for fuel cell vehicles), or 1ISO 14687:2019 (Hydrogen fuel-product specification).
The total number of operational cycles shall be 15,000 (fuelling cycles) for the check valve
and 50,000 (duty cycles) for the automatic shut-off valve.

118. Fuel flow shut-off by an automatic shut-off valve mounted on a compressed hydrogen
storage container shall be fail-safe. The term "fail safe" refers to a device that reverts to a
safe mode or a safe complete shutdown for all reasonable failure modes.

119. The electrical tests for the automatic shut-off valve mounted on the compressed
hydrogen storage containers (para. 6.2.6.2.7.) provide assurance of performance with:
(i) over temperature caused by an overvoltage condition, and (ii) potential failure of the
insulation between the component’s power conductor and the component casing. The
purpose of the pre-cooled hydrogen exposure test (para. 6.2.6.2.10.) is to verify that all
components in the flow path from the receptacle to the container that are exposed to precooled
hydrogen during fuelling can continue to operate safely

Rationale for paragraph 5.1.6. labelling

120. The purpose of minimum labelling on the hydrogen storage containers is three-fold:
(i) to document the date when the system should be removed from service, (ii) to record
information needed to trace manufacturing conditions in event of on-road failure, and (iii) to
document NWP to ensure installation is consistent with the vehicle fuel system and fuelling
interface. Contracting Parties may specify additional labelling requirements. Since the
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2.3.
2.3.1.

2.3.2.

2.3.3.

2.3.4.

2.3.5.

2.3.6.

3.1.

3.1.1.

3.1.1.1

3.1.1.2.

3.2.

conformity with the approved type, including, specifically, where applicable,
tests specified in the said UN Regulation.

The holder of the UN type approval shall, in particular:

Ensure the existence and application of procedures for effective control of the
conformity of products (wheeled vehicles, equipment or parts) to the
approved type;

Have access to the testing or other appropriate equipment necessary for
checking the conformity to each approved type;

Ensure that test or check results' data are recorded and that annexed
documents remain available for a period to be determined in agreement with
the approval authority. This period shall not exceed 10 years;

Analyse the results of each type of test or check, in order to verify and ensure
the stability of the product characteristics, making allowance for variation of
an industrial production;

Ensure that for each type of product, at least the checks prescribed in this
Schedule and the tests prescribed in the applicable UN Regulations are
carried out;

Ensure that any set of samples or test pieces giving evidence of non-
conformity in the type of test in question gives rise to a further sampling and
test. All the necessary steps shall be taken to restore conformity of the
corresponding production.

Continued verification arrangements

The authority which has granted UN type approval may at any time verify the
conformity control methods applied in each production facility.

The normal arrangements shall be to monitor the continued effectiveness of
the procedures laid down in paragraphs 1 and 2 (initial assessment and
product conformity arrangements) of this Schedule.

Surveillance activities carried out by the technical services (qualified or
recognized as required in paragraphs 1.3.1 and 1.3.2) shall be accepted as
satisfying the requirements of paragraph 3.1.1 concerning the procedures
established at the initial assessment.

The normal frequency of these verifications by the approval authority (other
than those referred to in paragraph 3.1.1.1) shall be such as to ensure that the
relevant controls applied in accordance with paragraphs 1 and 2 of this
Schedule are reviewed at intervals based on a risk assessment methodology
consistent with the international standard 1SO 31000:2009 — Risk
Management — Principles and guidelines and, in all cases, with a minimum
frequency of once every three years. This methodology should take particular
account of any non-conformity raised by Contracting Parties under Article 4
of the 1958 Agreement.

At every review, the records of tests and checks and production records shall
be available to the inspector; in particular, records of those tests or checks
documented as required in paragraph 2.2.
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