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Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(Hydrogen storage system)
T ERLHIFE 14675
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

R A e A RERGET B Y
Test date Y. M. D. Test Site Tested by
AR GEA— A —
Test application maker

4

Company name
% i OE 5 . iR kR E
Series No. ’ Supplement No. ’
IKRFERTIR Y AT

Hydrogen storage system

KSR . EqE [ JERE CTRLR)
To use hydrogen Liquid / Compressed (gaseous)

i
Container(s)

I
Type

BRITRERITES . ANPME D) .
MAWP ’ MPa Nominal working pressure(s) ’ MPa

FEEY ATV . R .
Number of filling cycles ’ Capacity ’ L

Mk

Material

B 2GR Ik

TPRD

I

Type

wRFFREERIESD . RIEET) .

MAWP : MPa Set pressure : MPa

BRE IR ) W R KRB R .

Set temperature ’ C Normal maximum operating temperature ’ C
INPRE . B

Nominal working pressure : MPa Material




3.3.

3.4.

WG e ST
Check valve

TRIAS 17-R146(2)-01

I
Type
RRTFRERED
MAWP MPa
NMERE S B
Nominal working pressure MPa Material
BEhs ot 707
Shut-off valve
I
Type
RRTFRERES
MAWP MPa
AMERE S B
Nominal working pressure MPa Material
AR AR
Test results
bR ey
Test Confirmation
box
5.1. FEVE R L ORGGIET AR
baseline metrics
5.2. PEBEM A MEDRRFET AR (BRI T AR)
performance durability (hydraulic)
5.3. TRA v —RYEREDIRGET AR (BIRZEXET AR)
expected on-road performance (sequential pneumatic)
5.4. KRR TOY— 2F L PEREDORFET A
service terminating performance in fire

AN R A E O RMREL | IR DB E OHERBRICO LA T DL,

¢ This appended chart the cover of the results book, and fill in the column of the confirmation

box book to attach with O.



4.1.

4.2.

TRIAS 17-R146(2)-01

T PHSHEL BRI D2 A(5.5.)

Requirements for primary closure devices.(5.5.)

FEKRB IS AT 25T 2 2SR, 370bbRUIHB T 5X972TPRD,, #ihh 13
T BIO Yy A7 0713 AR O R—RI > TTAMBIBEH AL TWDAHD THDHZ
L,

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 .

P
Pass / Fail

F~_7(5.6.)
Labelling(5.6.)

DI L LT O A RRH# L2 7~ A K B ETE ARG 350 DL 35 A— T — DA FR,
BERSS BE A MEP, NWP, BABHERI (7L 213K FEH 2&2FTTCHG)) | 38 L OV H Ofif kR
H, BB EL, 5.1 2B ICLAT AN 0/ T A TRHWO N A7 Vb~ —F 0 7 A80 L4
B RIEIHE > CTREHHMT ENDT UL, Z ORI T DA I —HELEO M F OBk %
WU CHTENMEIZEEED, M o¥FE TEDRLDET D, HHOMER A 1L, flidE A 2515 F (=i

20 £E) R LINET 2,

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. A

Pass / Fail
%

Remarks
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Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(baseline metrics)
e R 146 %5
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

A A _ 4 I £ AR
Test date ’ Y. M. D. Tested by
BRI PT

Test site

L. HRBRRFEA—I—
Test application maker
4

Company name

2. WETEF & . R %R E
Series No. ’ Supplement No.
3. #BRS
Examined goods
T IEEas
Model Product number

4. RBRALH

Test results

4.1, FEERTHIRRE 73R (RIE) (5.1.1.)
Baseline initial burst pressure test (hydraulic)(5.1.1.)
SMEDR#MRTEE M A, AT 2ETNETZ RIS, 2.1 HOTARNFIE) , A—A1—
1L BTUWEFEA 2R 0 HF R J1BPO % fie 34 30 GAIE B3 KOS RHRNT) %42
HFat0L325,
T AR BROT XTORELIL, WEIE N DBPO D E 10%LINTHY, 5>0225%NWP
DOFe/MEBPmin LA ETHALDET B,
IHIT, ERG LU TH T ABHEE G 2 T D841, 350%NWP JD RE W/ MER
FEI1EGT560ET 5,
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 PRE R 2L+ FEHEYIIRRE LT )

Ambient temperature Burst pressure Standard initial burst pressure
RES C NWP NWP ST
Product number Pass / Fail
RES C NWP NWP ST
Product number Pass / Fail
REE C NWP NWP ST
Product number Pass / Fail




4.2.

FLYEQIIE ) A7 v i (E) (5.1.2.)

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

3 EDOEZHIR L., JHPHIEE20 (£ 5) CTHZZ2LIZ125%NWP (+2/-0 MPa) £ T
22,000 A7V FFREAELDLETOM, WEIZLDENF ANV ENZDLOET
% (A3, 2.2 THOTANFIR) , 15 FOFEHAFMITFHY 3511,000 127 /VLLNIZHEH

WELELRNEDET 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.

HAI R A /&

=] =
Bl cycle leak Yes / No
Product number]| "f/]’?/l/ E&% ﬁ / ﬁ%
cycle rupture Yes / No
FA WL A B

=] =
B cycle leak Yes / No
Product number]| "f/]’?/l/ E&% ﬁ / ﬁ]\%
cycle rupture Yes / No
HAIL R " /&

=] =
Bl cycle leak Yes / No
Product number]| "f/]’?/l/ E&% ﬁ / ﬁ]\%
cycle rupture Yes / No

e

Remarks
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DA
Pass / Fail
DA
Pass / Fail
SRS
Pass / Fail
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DORUERRLER M OB (PEREM A () )

Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(performance durability (hydraulic))

e R 14675
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

BRI A 4 A H R Y E
Test date Y. M. D. Tested by
BRI T
Test site
1. SRBRHGEA— T —
Test application maker
4
Company name
2. WETEF F o W E & T
Series No. Supplement No.
3. AR
Examined goods
ZIES RS
Model Product number

4. RBRALAE

Test results

4.1, PREEEJRER (RIE) (5.2.1.)
Proof pressure test (hydraulic)(5.2.1.)
PR 75 #2150 % NWP (+2/-0 MPa) £ CTHIEL , A 72< 2630 BRI FF 5 W -Jwh
(BFTHII3, 3.1 HOT AN FIE), rupture *leak
A storage container is pressurized to 150 per cent NWP (+2/-0 MPa) and held for at H /&
least 30 sec (Annex 3, paragraph 3.1. test procedure). Yes / No
4.2. ¥ F () 5k (.2.2)
Drop (impact) test(5.2.2.)
T OmE KastEne
Falling direction Container performance
1 |7KF T E1.8m 1100091271 Rh K
Horizontal Lower upper 1.8m 11000cycle leak Yes / No
22000127 /L TR i
22000cycle leak Yes / No
2 |TEE Tiwl.8mbL T, AN—hi bk 1100041271 R 1
Vertical Lower end 1.8m under 11000cycle leak Yes / No
Port upper edge 220004127/ B 5/
22000cycle leak Yes / No
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ME FHL.8mLA T, R—Ni T 11000412 /L TR "
Vertical Lower end 1.8m under 11000cycle leak Yes / No
Port lower end 220001271 b=yl A/
22000cycle leak Yes / No
45°  HE.L EFH1.8m, R—NE T 11000127V R A/
45°  Center of gravity upper 1.8m 11000cycle leak Yes / No
Port lower end 220000127 v vl e
22000cycle leak Yes / No
4.3. FimAEEERG.2.3.)
Surface damage test(5.2.3.)
PR E
Notch
1 RS mm [FX mm
Depth Length
2 RS mm [FX mm
Depth Length
4.4. AbZFIEENRETE K OVE PR E 17 L 30k (5.2.4.)
Chemical exposure and ambient—temperature pressure cycling test(5.2.4.)
I g A B — R BRI PNICAAIE T 2L F MR EE L, 20 (£ 5) ‘CT1256%NWP
(+2/-0 MPa) F£T60% A7 VEDIEF T ATV Z5 (RI3, 3.4 HOTANFIR)
HAE D10 A7V ORNAL IR FE A FTH Y | ZD%1X150%NWP (+2/-0 MPa) T
FEhi T 5.
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 ey el
NWP (+2/-0 MPa). rupture *leak
IKVBHR H /O
Aqueous solution Yes / No
4.5. EiRErERERG.2.5.)
High temperature static pressure test.(5.2.5.)
HP A %% = 85 C T/ 7e<Eb1,000 K], 125%NWP (+2/-0 MPa) £ THIET 2% (FiHHI il - AL
3. 3.5 HOTANFEA), rupture *leak
The storage container is pressurized to 125 per cent NWP (+2/-0 MPa) at >85 deg. C for " /&
at least 1,000 hours (Annex 3, paragraph 3.5. test procedure). Yes / No
4.6. MRRRIREESIYA271(5.2.6.)
Extreme temperature pressure cycling.(5.2.6.)
IR ARSI L, 20% A7 VEIZ DWW TS -40 ‘CT80%NWP (+2/-0 MPa) £ T, %
7220% YA I NI DN TIE = +85 CR LU RHE IS (£ 2) % T125%NWP (+2/-0 - L
MPa) £CIETTH A7 NVE A5 (RIS, 2. 2O T ANFNE) , rupture *leak
The storage container is pressure cycled at < =40 deg. C to 80 per cent NWP (+2/-0 f/
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, FREURREE S13RBR(5.2.7.)
Hydraulic residual pressure test.(5.2.7.)
Wi 2 #2180 % NWP (+2/-0 MPa) ETIEL . AZ e LI 7K &b s IREF 5 (it
HI3, 3.1 THOT ARFH), SR
The storage container is pressurized to 180 per cent NWP (+2/-0 MPa) and held at least Pass / Fail

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



4.8.

TR RE ol T LBk (5.2.8.)
Residual burst strength test(5.2.8.)

Hr R A # 1 Ot U TR IEAR R T ANEATV AFERE J7735.1.1 TH TR L HAEY ik R £
71 (BPO) D172 &680% ThHZ &AM 972 (RIS, 2.1 DT ANFIR),

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

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

ERE S

Burst pressure

HAETHI T )

Standard initial burst pressure

NWP

NWP

e

Remarks
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SRS
Pass / Fail
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JEHE K 58T AR5 B B EOBREHEE OFRBR GLEk & OV
(PHEA v —RMERE (ZEAUE))

Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(expected on—road performance (sequential pneumatic))

W E IR 14675
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

BRI A . i A H B SEEES
Test date ’ Y. M D. Tested by
AT
Test site
1. ARBREGEA—T—
Test application maker
4
Company name
2. ®ETEF F ) MR W’ T
Series No. ’ Supplement No. ’
3. B
Examined goods
HES T
Model Product number

4. FRBRERAE

Test results

4.1, PRFEE 7 3ER (22 R)E) (5.3.1.)
Proof pressure test (sequential pneumatic) (5.3.1.)

VAT L& 150%NWP (+2/-0 MPa) £ ¢/ 72< 4,30 FPREIINE T2 (BRI, 3.1 THD
TANFNE) , BE PICORFETE )7 ANE Z T BT 2R E . ZOT AN B A bRk & P

LTHEN, rupture*leak
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 Yes / No

proof pressure test in manufacture may be exempted from this test.



4.2.

J] BRI 35 I ORRRIR B T A5 A 7 L i8R (5.3.2.)
Ambient and extreme temperature gas pressure cycling test(5.3.2.)

IKEHAZAF L, AT LIT500 A7 IVDE ST A7 02Nz 5 (M3, 4.1 THD
T ANFNA) ,

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

@) [JENHAINE2 SOOI N—F BT 5 K3 IR T I, oD
(250) 1 FHE~DIgEER (5.3.3 ) OFNIFEITL, FRV D03 D A7)V (250) 1L FRE
~OHEEE (5.3.3 T8) DEICEITT D,

(b) JESIP AN DIHID T N—TI1ZEBNT, 25 A7 /E = 40 °C T80%NWP
(+2/-0 MPa) =T, kD25 A7/ 13 = +50 ‘CIR I UFEHRBEEIS (£ 2) % T125%
NWP (+2/-0 MPa) £ T, 50200 H1 2711320 (£5) CT125%NWP (+2/-0 MPa)
FTCHETTH,

ESPAIND2 B DI N—TFIZFNT, 25 BA7L1T = +50 CI L OFHHE B
95(=£ 2) % T125%NWP (+2/-0 MPa) £C, (kD25 A7 /LIL= -40 CT80%
NWP (+2/-0 MPa) £ T, 70V 200 $4 2711320 (+ 5)CT125%NWP (+2/-0 MPa)
FTHEITT D,

(c) KRFBHABREHEEILS —40 CTTHD,

(d) 250 [EAH ANV DEHODT V—TDIRFET, 5 FAZIES -40 CTHOV AT
LOURE % IR E+20 (£ 5) CORBIEEH L TFEITL, 5 A7 /WTIRES -
40 CORBIEE AL TEITL, 5 A2 = +50 ‘CIR L UFERHEEEI5 % TD I A
T LR FE ST #4 ITIREE < —40 ‘COBRBIAE AL TEITT5,

() 50 JE )T AT MATAL T T2 ARFOBREER i FE DL _EOBREHR i 12> T
FIT95,

(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.

TRIAS 17-R146(2)-01

- T
rupture*leak

/&

Yes / No



4.3.

4.4.

4.5.

i BRI e R R/ 25 R 3Bk (5. 3.3.)

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

(a) 5.3.2 THIZBIF 5250 ZERIEV AN DE T N—T D% TT AN FATT 5,

(b) JEMEAKBRTIR S AT IO DI KPR /KB BT AT L DKE BIT%F
LT46 ml/hr/1 TH2D (A3, 4.2 THOT ARFNE)

(c) FiEL —hOREEA0.005 mg /F (3.6 Nml /43) KO REWGE | JRATIRIR T
AbEFATU T, RFTHI7R MBI OV 40 560.005 mg # (3.6 Nml47) %
BRI &2 MR T2 (MHI3, 4.3 DT AMFIE)

(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/1 water capacity of the storage system. (Annex 3,
paragraph 4.2. test procedure);

(c)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).

FRREPRAIEIE 75808 () (5.3.4.)

Residual proof pressure test (hydraulic)(5.3.4.)

PP 2 180%NWP (+2/-0 MPa) £ THIEL | e LIcb7e &b oy R
% (BfHHII3, 3.1 DT ANFIE) .

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).

FREE R I S5 BR (RE) (5.3.5.)
Residual strength burst test (hydraulic)(5.3.5.)

PP 2 2 U CHRERE ST ANEATU, BT ) 735.1.1 T TRD 2 I ERI I
ZUE F7 (BPO) /702 E6,80% T HZ L2 i 4% (A3, 2.1 THDT ARFIE)

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).

ERE S SAEGIHIRRIE T

Burst pressure Standard initial burst pressure
NWP NWP

{ES)

Remarks

TRIAS 17-R146(2)-01

- T
rupture*leak

f/

Yes / No

R
rupture*leak

f/ %

Yes / No

/A

Pass / Fail

/R

Pass / Fail
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JEREAKFA AR % B B S OB E OFER D M Uit
(KK TOH—E A5 L RE
Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
( service terminating performance in fire)

T E R 51467
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

R A ) i A H REfEYE
Test date ) Y. M D. Tested by
T
Test site
1. AREBRHGEA—T—
Test application maker
4
Company name
2. WEF 5 . il 2R FE T
Series No. ’ Supplement No.
3. B
Examined goods
N HELE
Model Product number

4, ARBRRERAL

Test results

4.1, KERFEABRG.4.)
Verification test for service terminating performance in fire.(5.4.)
AT, EMEKRFZT AN T AL T D KR T ANIOWTERIT 5, RET AN
AL TIEMGEREHE AL THL,

KBTS AT LENWP £ THIEL, K KITIREE T2 (RIS, 5.1 THOT AR
JIE) , YREE VEEN DB E RS 1 22 A3 AR 2 LICHIEI S 7= JE TN DT A% Jik
HI2b0Ed 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.

iz RSB

Burst Hydrogen release W/

B/ & K NIE MPa Pass / Fail
Yes / No Tank pressure MPa

e

Remarks




