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Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas (TPRD)
WERAIF 1345
Regulation No. 134 of the 1958 Agreement of the United Nations Economic Commission for Europe
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AR A G A H Sy
Test date Y. M. D. Tested by
AR T
Test site
1. #ABRHFEA—T—
Test application maker
A
Company name
2. HETE & MhoR R E s
Series No. Supplement No. ’
3. HBRA
Examined goods
I
Type
R FRFE ) RN
MAWP MPa Set pressure MPa
R EIRE W I KB EIRLE
Set temperature C Normal maximum operating temperature C
IAFME 77 Bk
Nominal working pressure MPa Material
4. ARBRkAE
Test results
4.1, BT A7 0 REBREHHIA, 1.1, T0) Hwo- &
Pressure cycling test (Annex 4, paragraph 1.1.) Pass / Fail
=t =] =] (ﬁ(&%ﬁ%ﬁ “\‘/%]‘/70{/'3@355&%
ABREE S DA e =
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
) F -
Yes + No
) F -
Yes + No
N F
Yes + No
F -
4 Yes + No
. 4
- [T
Yes + No




4.2.

4.3.
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{REFF kiR (R4, 1.2. 1H) o "
Accelerated life test. (Annex 4, paragraph 1.2.) Pass / Fail
FEEEBIRE Tr TPRD Tr C
The manufacturer’s specified activation temperature, Tt TPRDs
AL AERIEEE (°C) BRI 77 (MPa) VEE)RE#]
Test sample No. Test temperature Test pressure Activation time
1
2
3
fREFH AR TL TPRD TL C
An accelerated life temperature, TL. TPRDs
AR5 ABRIREE (°C) BRI S (MPa) 5005 R ATH T OED)
Test sample No. Test temperature Test pressure Activated in less than 500h
1 H oo
Yes + No
. 4B
2 F o
Yes + No
. 4B
3 F o
Yes + No
EEII
4 Yes + No
. 4B
5 F o
Yes + No
TR A7V 38k (BFRI4, 1.3, 5) ST
Temperature cycling test (Annex 4, paragraph 1.3.) Pass / Fail
N TR R AT by EERER
RBREES RHOA o %
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
F o

Yes + No
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4.4, SR A TERER (R4, 1.4, ) o’
Salt corrosion resistance test (Annex 4, paragraph 1.4.) Pass / Fail
N TR AU F by T VER R
RBREE S A A o L&
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
) F
Yes + No
) F
Yes + No
X F
Yes *+ No
4.5, EERBERER (FFHI4, 1.5. ) o "
Vehicle environment test (Annex 4, paragraph 1.5.) Pass / Fail
N ] TR AT by T VER R
RBREE S A A o L&
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
) F
Yes + No
) F -
Yes + No
5 F
Yes + No
RERGES S OBEREZ 700 FTREME S S DM B B L ORI, BARBIIZIE
B Wb, RS RGT RIS DIV D LT, W m
The component shall not show signs of physical degradation that could impair the Pass / Fail

function of the component, specifically: cracking, softening, or swelling.

4.6. JEABEEEGRER (A4, 1.6. IH)

Stress corrosion cracking test (Annex 4, paragraph 1.6.)

S BB R AR T AN LB E T ITRBER RO LRI,

Copper alloy components shall not exhibit cracking or delaminating due to this test.

]

Pass

T mNAL
/ Fal /  N/A




4.7.

4.8.

4.9.
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activation time

% T B X OMRE SR (FFH4, 1.7. 1H) o’
Drop and vibration test (Annex 4, paragraph 1.7.) Pass / Fail
= TR Pkl "
AR SHEHIG A it L&
Drop test Vibration test
Test sample No. visible extsrior damage | visible exterior damage Remarks
ZEII 3 H - &
Yes + No Yes - No
F F
Yes + No Yes + No
H o E H - &
Yes - No Yes + No
ﬁ . ﬁ .
Yes + No Yes + No
ﬁ . ﬁ .
Yes + No Yes + No
ﬁ . ﬁ .
Yes + No Yes + No
A oo & H oo
Yes + No Yes + No
op . TR EAE AT by R ERE "
PR ot R . fi
Test sample No. observla:teiglril E)efsgubbles Bencaigt?\ljai?(t)lr\ga‘silr(;neteﬂ Remarks
H - B
Yes * No
A o- B
Yes * No
H - B
Yes * No
A o- B
Yes * No
H - B
Yes * No
ZEIE 3
Yes + No
ZEIE 3
Yes No
TGRSR (R4, 1.8. 17)
Leak test (Annex 4, paragraph 1.8.)
e R T fii %
Test sample No. observle;‘gglr{l E)efsgubbles Leak rate Remarks
ZEIE 3
Yes + No
NUF ey VEEEER (FTHI4, 1.9. 1)
Bench top activation test (Annex 4, paragraph 1.9.)
B BRI T R 1%
Test sample No. Test pressure Benchtop activation test Remarks
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_ _ . § Moo 5
SATUCHIIL, DEICHUBMO & T AMERIELTPRD= = bt (g 0 &
H2:25253% LN O BIRINIZAEB 55 D &7 5, _—
TPRD units previously subjected to other tests in Annex 4, paragraph 1. shall
activate within a period no more than two minutes longer than the baseline activation
time;

FATT AP EAT > TR SE D TPRD = FOVEE R D fix KZ21325 LN TH D "o &
bDET D, Pass / Fail
The maximum difference in the activation time of the three TPRD units that had not
undergone previous testing shall be no more than two minutes.
. v e (PHRI4, 1.10. 1H)
Flow rate test (Annex 4, paragraph 1.10.)
Vol = et
R HANOEA MP) | #AA DR (C) s
. . Flow late test
Test sample No. Gas inlet pressure Gas inlet temperature flow late

1

2

3

4

5

6

7

8
8 fIE Dt £ By 1 e A ZE 1 0D H T IR b ARV MRIE B i v it B D "W &
90% LA ETHHLDET D, Pass / Fail

The lowest measured value of the eight pressure relief devices
shall not be less than 90 per cent of the highest flow value.
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4.11. REA&FERER (B4, 1.11. 3H)
Atmospheric exposure test (Annex 4, paragraph 1.11.)

(a) BEBHEF A — L ELTHEBEL . > D KRUTIRESND T X CIES ML, ZHUT W CTHEEE N+
TR S EAPEH L TV WA, 1SO 188:2011 F£72IXASTM D572-04 (2019) IZHEV Y, 2 MPa, 70°
C THEFHEIT D7 EH96 HEIREL 7214 . A EIT B ICAZLEBILDOIEHNRO LR NEDET S,

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);

W A . FEMARL
Pass / Fail / N/A

() RRITRFESNDL TR TOZTAN—IZ 2\, BLFOHF OIS UTEEITLY . A4 Uitk a EZE
AHDETH:

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

AV UTHPERFERA SN /e =T AR~ — (b A DR
®

Specification of elastomer compounds with established resistance to ozone;

ISO 1431-1:2012, ASTM D1149-18, F7=iXRZEDT ANFIEIZ L DHERRER DT AL,
(ii)
Component testing in accordance with ISO 1431-1:2012, ASTM D1149-18, or equivalent test
methods;

HEER R P R0 pphmDZEKUIT40° C T120 FERGMEEEL . Z R RE T OREE20%DEE /)

EMRDLDET D, A o ~OgFE% IR OIEE BN BREIZBICRA %1t
DB RFEDLN2NEDET D,

(iif) 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.
() BIRUT-HBR BT O &L 52 8, W A - YL
(Note) Enter “O” in the selected test method. Pass / Fail / N/A

4.12. =—x*27(6.3.)

Marking
TSI IE OEEZ A T 55 MR A 12X, BIREIERECE, 220 W f
WHRIRNIND K EL LT D~ —F 0 7326 0L 32, Pass / Fail

:MEPR L OYREHE R (] 2 1ZAKFEH A% 9 TCHG)),

At least the following information: MFP and type of fuel

(e.g. "CHG” for gaseous hydrogen), shall be marked on each component
having the function(s) of the primary closure devices in clearly legible
and indelible manner.

e

Remarks
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Attached Table
PR AR5 1 B ORR RS O BB % OV
GFHRBG ISV T/ B8 vy AT 3L T)
Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(Check valve and Shut—off valve)

W EH A 1345
Regulation No. 134 of the 1958 Agreement of the United Nations Economic Commission for Europe
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AR A & A H AR Y 3
Test date Y. M. D. Tested by
AR P
Test site
1. HBRRFEA— T —

Test application maker

4
Company name

0. WA/ B WR KT E S

Series No. Supplement No. ’
3. B

Examined goods

LIEN

Type

I REFARERE T

MAWP MPa

INFME ) B

Nominal working pressure MPa Material
4. ARERAUE

Test results
4.1, FAKETREEEER (FHHI4, 2.1, TH)

Hydrostatic strength test (Annex 4, paragraph 2.1.)

e e 250NWPINE % D AEHRRF D FK L
nﬁgﬁuuﬁﬁ E&%@ﬁﬁ (MPa) ﬁﬁ%
After pressure 250%NWP The hydrostatic
Test sample No. Rupture or not pressure at failure Remarks
) [T
Yes + No
RERER L MR 9D F T, 1.4 MPa /FPLL T O & Gk L 2 1Y
INSH2, BRRFOFKIEL TSR T D, JEATT AN T o= D
TARIE A1, $KE 23400 % NWP Z#8 % 72\ BRY | AR ) 0 JEHEfE D | &
80%LL ETHHLDET S, Pass / Fail

The hydrostatic pressure is then increased at a rate of less than or equal to 1.4
MPa/sec until component failure. The hydrostatic pressure at failure is recorded.
The failure pressure of previously tested units shall be no less than 80 per cent of
the failure pressure of the baseline, unless the hydrostatic pressure exceeds 400
per cent NWP.



4.2.

4.3.
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TisaiR (BRI, 2.2, 3H)
Leak test (Annex 4, paragraph 2.2.)
oy e g TRisaER
Eﬁgﬁﬂ%%% Eﬁgﬁ{nﬁl}‘};@( C) ?\Y@éﬁﬁ {/%%
Leak test
Test sample No. Test temperature observation of bubbles Remarks
o
(20£5C) Yes + No
o
1 (=85C) Yes + No
f o
(=—40C) Yes + No
FEHRETANRE COaAL T Ava=r 7t 2=y MR E RIS R ITIRIEL
(FFRIFFEO ST EICED) . ERROFKTANETO2KEG 145, IR 2\ ) ElER
T 5, BERMNIZKIZRBOLRT UL, EOV T MIT AN ET S, W &
Following conditioning at each of the specified test temperatures, the unit is Pass / Fail
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.
SNSRI AIE, W 7B k> TRIRRA R E 5, IMRRIIKES
Z10 Nml/hZHBX 72 b DET D, o ®
If bubbles are detected, the leak rate is measured by an appropriate method. The Pass / Fail
leak rate shall not exceed 10 Nml/h of hydrogen gas.
SRR [ 341 7 v 30 (KR4, 2.3, IH)
Extreme temperature pressure cycling test (Annex 4, paragraph 2.3.)
WG ST
The check valve
s A o TR AR
B MBRIRLE (C) Rt %
Leak test
Test sample No. Test temperature observation of bubbles Remarks
F -
(20+£5°C) Yes * No (13500 cycles)
F - E
1 (=85C) Yes + No (675 cycles)
F -
(=—40C) Yes * No (675 cycles)

RTARDTE T IRHT, WGBS 1L L7 D3RI T A (B RI4, 2.258) 36 J OV K £ 5

TAR (B4, 2.1.70) IZ#H & T 2H0 LT 2, W s
At the completion of the test, the check valve shall comply with the leak test (Annex Pass / Fail
4, paragraph 2.2.) and hydrostatic strength test (Annex 4, paragraph 2.1.);
Ty hA TV T
The shut—off valve
" R TR
Eﬁ%ﬁlﬂ%%% Eﬁ%ﬁiﬂ‘zﬁ.g ( C) /;\//ﬂéﬁﬁ 'fﬁﬁ%
Leak test
Test sample No. Test temperature observation of bubbles Remarks
F -
(20+£5°C) Yes * No (45000 cycles)
F -
1 (=85C) Yes + No (2500 cycles)
F -
(=—40C) Yes + No (2500 cycles)

RTANDGE T BT, vy hA 77V DRI T AR BHRI4, 2.258) 5 LUK E 58
T AR A4, 2.1 3D ICHE AT 20 DET D,

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.).

o "
Pass / Falil



4.4, TN AR (R4, 2.4, 1)

Salt corrosion resistance test (Annex 4, paragraph 2.4.)

4.5.
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YRR A E 0 7 TRy
Test sample No. Distc?rtioq- Lgak test After pressure 250%NWP The hydrostqtic
Deterioration | observation of bubbles Rupture or not pressure at failure
o o o
Yes No Yes + No Yes + No
o o o
Yes No Yes + No Yes + No
- o f o
Yes No Yes + No Yes + No
B BR B ek (BFPRI4, 2.5, 1)
Vehicle environment test (Annex 4, paragraph 2.5.)
() il (19MAFE % K EEIR)
Sulphuric acid (19 per cent solution by volume in water)
=1 i TRt 250%NWPHNE# D TR R DFFK £
e oo b WO i
Test sample No.| deterioration Le.ak test After pressure 250%NWP The hydrOStétic
observation of bubbles Rupture or not pressure at failure
H - & F - I F - IE
Yes No Yes + No Yes + No

(i) =& /) —v /) (BE10%,90% DE10RKE!
Ethanol/gasoline (10 per cent/90 per cent concentration of E10 fuel)

— = A TR 250%NWPHNE# D TR IF DK
RBEES | Ak RO R 78 (MPa)
Test sample No.| deterioration Le.ak test After pressure 250%NWP The hydrOStétic
observation of bubbles Rupture or not pressure at failure
F - & F - IE F - IE
Yes No Yes + No Yes + No

(i) TA LRI A R (50RFE % D AT VT )2 — LK ERIR)
Windshield washer fluid (50 per cent by volume methyl alcohol and water)

iR 2R Bt ﬁ?&%ﬁ%ﬁ 250%NWPHNER% D TR D FK
' SRR DA (MPa)
Test sample No.| deterioration Leak test After pressure 250%NWP The hydrostatic
' observation of bubbles Rupture or not pressure at failure
H - I F - F - E
Yes No Yes + No Yes + No

T RCOBRFEDOK T, K=y N7 AN (FFHI4, 2.2.78) 35 L OFFKLE5R
T AN (R4, 2.158) OFHIZHE G THH0ET D,

At the conclusion of all exposures, the unit(s) shall comply with the requirements of
the leak test (Annex 4, paragraph 2.2.) and hydrostatic strength test (Annex 4,
paragraph 2.1.).

1 i
Pass / Fail



4.6.

4.7.
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RS FE AR (R4, 2.6. 1)

Atmospheric exposure test (Annex 4, paragraph 2.6.)

(a) BABHE A — L LU THEBEL O RKUCIREES NS T X TIERBAMEHE, ZIUT DOV THE %ﬁbi
oyt B S AR HH L QU W RS 1SO 188:2011F7-1FXASTM D572-04 (2019) (2HE0V >, 2
sz 7(;)# gfﬁw\ D7 EHI6MERINERR L= 1% . B F-IX B IR ADBILOEHAGTRD Hi/s
WD

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);

W & - AL
Pass / Fail / N/A

B) T R_RTDTFIZA=—IZOWT, L FOHD1OE T LY, A Uit 2 F2EE T 2h e 45!

All elastomers shall demonstrate resistance to ozone by one or more of the following:

IV U TEDFE SN Ie =T A~ — b B O A%
)

Specification of elastomer compounds with established resistance to ozone;

SO 1431-1:2012, ASTM D1149-1, F7-I1XRIZEDOT ANFIEIC L MR DT Ak,
(i)
Component testing in accordance with ISO 1431-1:2012, ASTM D1149-1, or equivalent
test methods;

HERIARA A IR EES0 pphmDZE5K1240° CTI20MERIREFEL . ZOUREE TR ONER20%D3E
HeMZ5bDET D, A ~OggE | IR OIS B EHIRRE TR IR X
LEACDTEHRNZBD ENZ2NEDET D,

(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 during 120 h. The non—metallic
materials in the test piece shall not crack or show visible evidence of deterioration after
exposure to ozone.

GF) BINU=3BR HiEIC IO 1 &2ft# T 528, W - %ML
(Note) Enter “O” in the selected test method. Pass / Fail / N/A

AR (R4, 2.7. TH)
Electrical Tests (Annex 4, paragraph 2.7.)

() B BT AN
Abnormal voltage test
B AR PUZLL T OIEB 232 D ET 5,
Test sample No. During the test, thgre shall be no following
evidence
SRR it 5
External leakage Pass / Fail
2V BN o
1 Open valve Pass / Fail
T 3K T 5
Smoke,fire Pass / Fail
VAR o 1w
Melting Pass / Fall
(bt T A
Insulation resistance test
%‘iﬁ%ﬁ‘k*ﬁﬁi%ﬁ:?Eb‘—VVf@Fa'ﬂflIEfﬁl,OOO VD 7a EH2RPRIED W
W92, E ORERE BT 25 NFRERIE240 kKQ ThD, SRR
Measured value kQ]

1,000 V D.C. is applied between the power conductor and the
component casing for at least two seconds. The minimum allowable W &
resistance for that component is 240 k Q. Pass / Fail



4.8.

4.9.

4.10.
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PREYEER (FHHI4, 2.8. IH)
Vibration test (Annex 4, paragraph 2.8.)

—p A%, BICRZD TR R
= = = N
RBREE S Hio0 47 4 A I =5
Following this test, Leak test
Test sample No. visible exterior damage | observation of bubbles Remarks
F - E F - E
Yes *+ No Yes *+ No

JS A R EIAVERER (B4, 2.9. TH)

Stress corrosion cracking test (Annex 4, paragraph 2.9.)

e S B R AL AR T AMC R BARFTIIREED RO N2 DET D,

Copper alloy components shall not exhibit cracking or delaminating due to this test.

oo A . Nl
Pass / Fail / N/A

~—%.7(6.3.)
Marking (6.3.)

EPASHALE O REZ AT T DA R AL 1213, PAREIHIFE TE | DI ARN DD e EL LT O
HE~—F 735608 T 5, MEPBIUOYREHER] (]2 13KkFEH A% KT TCHG),

At least the following information: MFP and type of fuel (e.g. “"CHG” for gaseous hydrogen), shall
be marked on each component having the function(s) of the primary closure devices in clearly
legible and indelible manner.

o ®
Pass / Falil

(eSS

Remarks




