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Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(Hydrogen storage system)

e R 14655
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

BRI A # A A RERGET YRS
Test date Y. M. D. Test Site Tested by

. RBREFEA— T —
Test application maker
4

Company name

CWET T ) (AN ST

Series No. ’ Supplement No.

TKBETIB S AT A
Hydrogen storage system

KSR . EqE < JEME (TRAR)
To use hydrogen ° Liquid / liquid / compressed (gaseous)

S nn

3.1. Bax
Container(s)

Al
Type

BRI ERITED . HEES]
MAWP ’ Mpa Nominal working pressure(s)

Mpa

FHES ATV . e .
Number of filling cycles : Capacity ’ L

e

Material

3.2, BN G LB 1k 2 A

TPRD

Uik

Type

BRFFARERIES . EES) .

MAWP ) Mpa Set pressure ) Mpa

BRI . R REM R

Set temperature ’ C Normal maximum operating temperature C
INPME ) . A

Nominal working pressure : Mpa Material




3.3, WS T
Check Valb

A
Type

BT )
MAWP ) Mpa

INFPME X s

Nominal working pressure : Mpa Material

3.4. HEW Yy AT LT
Shut-off valve

Uik
Type
BRFFRERIES .
MAWP ) Mpa
ANMERET . e
Nominal working pressure ’ Mpa Material
. PR R
Test results
R fifeRa A
Test confirmation
box
5.1. FEVE R ORGIET AR
baseline metrics
5.2. PEREMH ANMEDRRRET A (BIRIRIET AR)
performance durability (hydraulic)
5.3. TAEA B —RYERROMGET AN (BIRZEXET A)
expected on-road performance (sequential pneumatic)
5.4. KRR TOY—E 2F L PEREDRGET A
service terminating performance in fire

MRS R Z AT EOFMEL , IS T B ZEOMBMICOE AT L,
¢ This appended chart the cover of the results book, and fill in the column of the confirmation
box book to attach with O.



T PASHSEE B4 A EA(5.5.)

Requirements for primary closure devices.(5.5.)

KRBT AT b2 BT 5 EHSEEE T2 0BT 358972 TPRD, Wik (-
N TBIOU Yo A7 071 % ABAIOR—MIZHE->TT ARB LA L THDLOTH
Hl,

The primary closure devices that isolate the high pressure hydrogen storage system, namely
TPRD, check valve and shut—off valve, as described in Figure 1, shall be tested and type—
approved in accordance with Part II of this Regulation and produced in conformity .

W/ A
Pass / Fail

T 7(5.6.9.)
Labelling(5.6.9.)

DI EL UL T O HE L7272 & BEIEAMICE T 3200835 A=D1 — D4
W, SRS & B . MFP, NWP, BREHER (72& 2 1EKFEH 242 FK$TCHG)) . BLOMEH®
fRERH, KB LRTIE, 5.1 2T LA T AN 0 I A THOW LN ANV b~ —F 0 735
DEF 5, A THRIBICATEN DTV, F ORI DA —HER O
OHIEZBEL CHTEMEIZEEED, oG TEDLLDO LT D, fF H O A 1L, fliE BAB15
HE(F71320 ) HLINET S,

A label shall be permanently affixed on each container with at least the following information:
name of the manufacturer, serial number, date of manufacture, MFP, NWP, type of fuel (e.g.
“"CHG” for gaseous hydrogen), and date of removal from service. Each container shall also be
marked with the number of cycles used in the testing programme as per paragraph 5.1.2. Any
label affixed to the container in compliance with this paragraph shall remain in place and be
legible for the duration of the manufacturer’s recommended service life for the container. s
Pass / Fail
ik

Remarks




fira%
Attached Table

JEMEK TR AZRELE T % B B B OPREHEEE ORBRFIE & Ok GEHER D)
Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(baseline metrics)

BRI 1465
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

AR A s A H PR Y 2
Test date Y. M. D. Tested by
e
Test site
1 AR FEA——
Test application maker
4
Company name
2 K ETE Ci N N S
Series No. Supplement No.
3 BB

examined goods

LEY
Model

W

product number

4 AR

Test results

4-1

SEVEII R 2 )RR () (5.1.1.)

Baseline initial burst pressure test (hydraulic)(5.1.1.)

3 EORZNIRLEE NZ . BT AETIES S (RIS, 2.1 TEOT ANFIE) , A—T—

L ETLWD TR A 2
i A NI

DH RAERE JIBPO ZAfE ¥ 5 30E (E B LOREHRT) 212

TANKRDOT X TORML, WEIEFIDBPO D+ 10%LANTHY, 7>2225%NWP
DO ie/IMEBPmin LA ETHALDET 5,
BT, ERGTELTH TABHEE G & T D841, 350%NWP KD REW e/ MER
[ENEHTHHDOET D,
Three (3) containers shall be hydraulically pressurized until burst. The manufacturer

shall supply documentation (measurements and statistical analyses) that establish the
midpoint burst pressure of new storage containers, BPO.

All containers tested shall have a burst pressure within +/-10 per cent of BPO and
greater than or equal to a minimum BPmin of 225 per cent NWP.

In addition, containers having glass—fibre composite as a primary constituent to have a
minimum burst pressure greater than 350 per cent NWP.

JE PR WEET) FEHEY R RE /)
Ambient temperature |Burst pressure Standard initial burst pressure
S C NWP NWP
product number
S C NWP NWP
product number
B C NWP NWP
product number

W5
Pass / Fail
W5
Pass / Fail
W5

Pass / Fail
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SEHERVMAE S A 7 Vo () (5.1.2.)

Baseline initial pressure cycle life (hydraulic)(5.1.2.)

3 MEOREITHL, JABHIREE20 (£ 5) C TR LIZ125%NWP (+2/-0 MPa) £ T
22,000 YAV FIITIMBBAECDETORM, RITEICEDIENT ANV EMZLHOET
2 (MRS, 2.2 HDOT ANFIR) . 15 O HIZEM IS 5 511,000 P12V LLNIZTR
HIMFEELRNBDET D,

Three (3) containers shall be hydraulically pressure cycled at the ambient temperature of
20 (+/-5) deg. C to 125 per cent NWP (+2/-0 MPa) without rupture for 22,000 cycles
or until a leak occurs (Annex 3, paragraph 2.2. test procedure). Leakage shall not occur
within 11,000 cycles for a 15—year service life.

YA Wi o/

1 A =1
RS cycle leak Yes / No
product number “3'4’711/ E&% ﬁ / ,ﬁdx:
cycle rupture Yes / No
YA il o/

1 A =1
RS cycle leak Yes / No
product number “3'4’711/ E&% ﬁ / ,ﬁi\
cycle rupture Yes / No
YA Wi o/

1 A =1
it cycle leak Yes / No
product number A7 E&% ﬁ / :{\H?\
cycle rupture Yes / No

ES

Remarks

W/
Pass / Fail

W/
Pass / Fail

W/
Pass / Fail
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Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas

(performance durability (hydraulic))
i EH RIS 146 5

Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

R A . e A H B YA
Test date ' Y. M. D. Tested by
BRI T
Test site
1 ARBRHFEA—I—
Test application maker
14
Company name
2 HEE 5 . R AR R s
Series No. ’ Supplement No. ’
3 RBR
examined goods
LG R E
Model product number

4 . B

Test results

4-1  ARFEE JI3AER (RIE) (5.2.1.)
Proof pressure test (hydraulic)(5.2.1.)

HPTHA %3 2 150%NWP (+2/-0 MPa) ETANEL , A7 &30 BHIfRFTT 2
(FfHRNI3, 3.1 THOT ANTFIE)

ST

rupture-leak

A storage container is pressurized to 150 per cent NWP (+2/-0 MPa) and held for at ERAE i
least 30 sec (Annex 3, paragraph 3.1. test procedure). Yes / No
4-2 BT (E8) HBR(5.2.2.)
Drop (impact) test(5.2.2.)
T OmE pad e
falling direction container performance
1 [KRFE T8 EY51.8m 110001271 i g/ E
horizontal lower upper 1.8m 11000cycle leak Yes / No
22000127 /L TR /O
22000cycle leak  Yes / No
2 [HEE FHH1.8mLL T, AN—his L 110004127V iyl H /O
vertical lower end 1.8m under 11000cycle leak Yes / No
Port upper edge 22000127 /L i g/ E
22000cycle leak Yes / No




3 |EE THEL.8mLL T, A—hii T 11000412 /L TR "/
vertical lower end 1.8m under 11000cycle leak  Yes / No
Port lower end 22000127 v R VR i3
22000cycle leak Yes / No
4 145° FEl EJ71.8m, R—RNET 110004427 /L v H /&
45° Center of gravity upper 1.8m 11000cycle leak Yes / No
Port lower end 220004127 v R VR i3
22000cycle leak  Yes / No
4-3 R FHEGHERG.2.3.)
Surface damage test(5.2.3.)
ukE
Notch
1 RS mm |E& mm
depth length
2 RS mm |E& mm
depth length
4-4 AL SRR K OVE PRIR B E )t 7 L 3k BR(5.2.4.)
Chemical exposure and ambient—temperature pressure cycling test(5.2.4.)
PR dv e A 0 — RERENICHETE T D23 MITREE L | 20 (% 5) CTI25%NWP
(+2/-0 MPa) £T60% VA 7 VDL A7 V%I %5 (RIS, 3.4 THOT ANFEIE)
D10 A7V ORNALFIELREZFTH YD | £D%I1%150%NWP (+2/-0 MPa) T
FEhi T D,
The storage container is exposed to chemicals found in the on-road environment and
pressure cycled to 125 per cent NWP (+2/-0 MPa) at 20 (+/-5) deg. C for 60 per cent
number of Cycles pressure cycles (Annex 3, paragraph 3.4. test procedure). Chemical
exposure is discontinued before the last 10 cycles, which are conducted to 150 per cent WERh
NWP (+2/-0 MPa).
rupture -leak
IKVEHR H /I
aqueous solution Yes / No
4-5 R ER(5.2.5.)
High temperature static pressure test.(5.2.5.)
IrA ga% = 85 CTTA72<EH1,000 FifH, 125%NWP (+2/-0 MPa) £ THIET S (Fff e
HII3, 3.5 DT ANFNE) , rupture *leak
The storage container is pressurized to 125 per cent NWP (+2/-0 MPa) at »>85 deg. C PERVARE '3
for at least 1,000 hours (Annex 3, paragraph 3.5. test procedure). Yes / No
4-6 BRIV A2 0(5.2.6.)
Extreme temperature pressure cycling.(5.2.6.)
TR IR L, 20% A7 VEUZ DNV TIE S 40 “CT80%NWP (+2/-0 MPa) £, %
7220% YA 7 VFUZDNTIE = +85 CIRLUFHRHIIEIS (= 2) % T125%NWP (+2/-0 (& 3-r el
MPa) ETESHF A7 V225 BRI3, 2.2BHO T ANFIE) . rupture-leak
The storage container is pressure cycled at < 40 deg. C to 80 per cent NWP (+2/-0 A/
MPa) for 20 per cent number of Cycles and at > +85 deg. C and 95 (+/-2) per cent Yes / No
relative humidity to 125 per cent NWP (+2/-0 MPa) for 20 per cent number of Cycles
(Annex 3, paragraph 2.2. test procedure).
4=7  FRERFEE )RR (5.2.7.)
Hydraulic residual pressure test.(5.2.7.)
[P AR % 180%NWP (+2/-0 MPa) ZTHIEL | 272 LIcb /e &b S fRFET 2
(FHRN3. 3.1 THDOT ARFIE) W
The storage container is pressurized to 180 per cent NWP (+2/-0 MPa) and held at Pass / Fail

least 4 minutes without burst (Annex 3, paragraph 3.1. test procedure).



4-8

FRA R LR GABR(5.2.8.)

Residual burst strength test(5.2.8.)
WU CIRIERY ST AREAT O, AT 73735.1.1 T TR O D R UE AL ST
77 (BPO) D072 £4,80% THHZ E&HERR T2 (BRI, 2.1 THOT ARFIA) ,

The storage container undergoes a hydraulic burst test to verify that the burst pressure
is at least 80 per cent of the baseline initial burst pressure (BPO) determined in

Er—‘-"‘ﬁ‘/—'—»l?llil

TR A

paragraph 5.1.1. (Annex 3, paragraph 2.1. test procedure).

ERES

Burst pressure

FLYEYIINEE )

Standard initial burst pressure

NWP

NWP

e

Remarks

W/
Pass / Fail
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(FARA L o — R PERE (Z25E))

Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas

(expected on—road performance (sequential pneumatic))
W E RIS 1465

Regulation No. 134 of the 1958 Agreement of the United Nations Economic Commission for Europe

AR , G2 H H R EEED
Test date ' Y. M D. Tested by
R T
Test site
1. ABRHFEA— T —
Test application maker
4
Company name
2 . WEF 5 . R AT E 5
Series No. ’ Supplement No. ’
3 AR A
ZIE W
Model product number
4 RBRER

4-1

Test results

SREETEJT3ER (EKUT) (5.3.1.)

Proof pressure test (sequential pneumatic) (5.3.1.)

AT LE150%NWP (+2/-0 MPa) £TA7e<E630 FHNET S (RIS, 3.1 HD
TANPENE) , B PUIRAEE S 7 AN ST T BT A ST 20T AR B RS
LThE,

A system is pressurized to 150 per cent NWP (+2/-0 MPa) for at least 30 seconds
(Annex 3, paragraph 3.1. test procedure). A storage container that has undergone a
proof pressure test in manufacture may be exempted from this test.

- s
rupture *leak

VERAE
Yes / No
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JE PR 35 I OMBR BRI EE 7 A A 27 L 38R (5.3.2.)
Ambient and extreme temperature gas pressure cycling test(5.3.2.)

IKEBHAEERAL ., AT L2500 YA ZVDE ST A7V %225 (A3, 4.1 THD
TANENH),

The system is pressure cycled using hydrogen gas for 500 cycles (Annex 3,
paragraph 4.1. test procedure).

(@) JESIFAINE2 SOOI NV—T1T5ET 5 M3 IR T, pmoPAon
(250) IX# = ~DugEEE (5.3.3 T0) ORNISEITL, FROD P3OV A 7L (250) 13T
~OWJHINRETE (5.3.3 IH) DIEICEITT5,

b) EIVAINVDEGOT N—TFIZF T, 25 A 7T =< -40 CT80%NWP
(+2/-0 MPa) £ T, IRMD25 YA 71T = +50 ‘CR IO EEIS (+ 2) % T125%
NWP (+2/-0 MPa) £C. #0200 $A27/11%20 (£5) CT125%NWP (+2/-0 MPa)
FTHETTD,

JESPA7ND2 F B DTN —FITBNT, 25 B A27/0E= +50 CI L OFE T E
95 (£ 2) % T125%NWP (+2/-0 MPa) ¥ C. RD25 YA 27/E= -40 CT80%
NWP (+2/-0 MPa) T, 75010200 YA 2711320 (£ 5)CT125%NWP (+2/-0 MPa)
FTEITTD,

(©) KFEAAREHRE L= -40 'CTHD,

(d) 250 JESIV A INVDIRAIOT N—T DIEFE T, 5 VA7 /L= -40 CTTOU AT
LIRSV IZIRE+20 (£ 5) COBREPEE AL TEITL, 5 A7/WMTRE S -
40 COBREIZAE AL TEITL, 5 VA7 iF = +50 CRIOFREEIS% TDI A
T LDV ITIRFE S —40 COBREI L TEITT 5,

(e) 50 FESI YA T IATIAL T T RGO BRBIBR R EE DL EOBRBIBR B EEIZ &> T
FATT 5,

(a)The pressure cycles are divided into two groups: Half of the cycles (250) are
performed before exposure to static pressure (paragraph 5.3.3.) and the remaining

half of the cycles (250) are performed after the initial exposure to static pressure
(paragraph 5.3.3.) as illustrated in Figure 3;

(b)The first group of pressure cycling, 25 cycles are performed to 80 per cent NWP
(+2/-0 MPa) at < —40 deg. C, then 25 cycles to 125 per cent NWP (+2/-0 MPa) at
> +50 deg. C and 95 (+/-2) per cent relative humidity, and the remaining 200 cycles
to 125 per cent NWP (+2/-0 MPa) at 20 (+/- 5) deg. C;

The second group of pressure cycling, 25 cycles are performed to 125 per cent NWP
(+2/-0 MPa) at > +50 deg. C and 95 (+/-2) per cent relative humidity, then 25
cycles to 80 per cent NWP (+2/-0 MPa) at < =40 deg. C, and the remaining 200
cycles to 125 per cent NWP (+2/-0 MPa) at 20 (+/- 5) deg. C.

(c)The hydrogen gas fuel temperature is < =40 deg. C;

(d)During the first group of 250 pressure cycles, five cycles are performed with fuel
having a temperature of +20 (+/-5) deg. C after temperature equilibration of the
system at < =40 deg. C; five cycles are performed with fuel having a temperature of
< —40 deg. C; and five cycles are performed with fuel having a temperature of < —40
deg. C after temperature equilibration of the system at > +50 deg. C and 95 per cent
relative humidity;

(e)Fifty pressure cycles are performed using a de—fuelling rate greater than or equal
to the maintenance de—fuelling rate.

- R
rupture*leak

/I
Yes / No



4-3

4-4

4-5

SRR T AR R/ 2 R (5.3.3.)

Extreme temperature static gas pressure leak/permeation test.(5.3.3.)

(a) 5.3.2 THIZH511 5250 BRIES AV NV DET N—T D% TT AN FATT 5,

(b) JEMEZK RETIR S AT DINOOH R AR K E U BT AT LOIKE BTk
LT46 ml/hr/1 TH2 (K3, 4.2 THOTANFIR)

(c) BB —hOREAEA30.005 mg /F (3.6 Nml ./ 43) LOKZWGE | TR T
AN FEATLU T, RATARAMEBIR OV o 160.005 mg /(3.6 Nml,/47) %
R IRNZ LTRSS (RIS, 4.3 DT ANFIRA)

(a)The test is performed after each group of 250 pneumatic pressure cycles in
paragraph 5.3.2.;

(b)The maximum allowable hydrogen discharge from the compressed hydrogen
storage system is 46 ml/hr/l water capacity of the storage system. (Annex 3,
paragraph 4.2. test procedure);

(0)If the measured permeation rate is greater than 0.005 mg/sec (3.6 Nml/min), a
localized leak test is performed to ensure no point of localized external leakage is
greater than 0.005 mg/sec (3.6 Nml/min) (Annex 3, paragraph 4.3. test procedure).

FRBRREE 1Rk () (5.3.4.)

Residual proof pressure test (hydraulic)(5.3.4.)

T % 180%NWP (+2/-0 MPa) ETMEL , k72 LIz 72 Eba SRR
5 (FHII3, 3.1 THOT ANFIR) ,

The storage container is pressurized to 180 per cent NWP (+2/-0 MPa) and held at
least 4 minutes without burst (Annex 3, paragraph 3.1. test procedure).

FRER R ARk () (5.3.5.)
Residual strength burst test (hydraulic)(5.3.5.)

BT AR U TR ZL T ANEAT O, BEELTE 1435, 1.1 TH TR A ELHEY AT
ZUIE 11 (BPO) DM 73K 26,80% T HZ L& T35 (MR, 2.1 ST ANFIE) ,

The storage container undergoes a hydraulic burst to verify that the burst pressure
is at least 80 per cent of the baseline initial burst pressure (BPO) determined in
paragraph 5.1.1. (Annex 3, paragraph 2.1. test procedure).

EHET) FEVERTIR T )
Burst pressure Standard initial burst pressure
NWP NWP

{GES)

Remarks

- R
rupture *leak

VERAE
Yes / No

- iR
rupture *leak

VENAE
Yes / No

= ol

NN

Pass

= o

NN

Pass
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Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
('service terminating performance in fire)
W EFRRIEE 14655
Regulation No. 134 of the 1958 Agreement of the United Nations Economic
Commission for Europe

AR , G2 H H B Y s
Test date ' Y. M D. Tested by
R T
Test site
1. ABRHFEA— T —
Test application maker
4
Company name
2 . ®EEE . R AR &5
Series No. ’ Supplement No.
3 AR A
B L
Model product number
4 . RBRERAE
Test results
4-1 KR EEIEAFR(G.4.)

Verification test for service terminating performance in fire.(5.4.)

ARIATIL, EfMEARFE LT ANATAET KR T AMZOWTRHAT %, &7 AN
HALLTEAMZEREH AL THIW,

KBRS AT LENWP £ THIEL ., K RITIREE 35 (I3, 5.1 THOT AN
JIE) ., JEEEVEEN D [ B 1k 28 A3 1E 3 27 LIS S 7= CINER DT A% ik
HI2h0E4 5,

This section describes the fire test with compressed hydrogen as the test gas.
Compressed air may be used as an alternative test gas.

A hydrogen storage system is pressurized to NWP and exposed to fire (Annex 3,
paragraph 5.1. test procedure). A temperature—activated pressure relief device shall
release the contained gases in a controlled manner without rupture.

il K
Burst hydrogen release W/
B /R |FIAE MPa Pass /
Yes / No [Tank pressure MPa

= o



