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TRIAS 17-R134(5)-02

Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas (TPRD)
T E BRI 13475
Regulation No. 134 of the 1958 Agreement of the United Nations Economic Commission for Europe

R A ) F A H B Y 2
Test date ' Y. M. D. Tested by
BRI
Test site
1. AR R EEA— T —
Test application maker
44
Company name
2. i & 5 MoR R E A
Series No. Supplement No. ’
3. ARERSL
Examined goods
e
Type
wWRFFEAEHIET AR EE )
MAWP ’ MPa Set pressure MPa
P E IR 8 R RENEIRE
Set temperature ’ C Normal maximum operating temperature C
NPT . B
Nominal working pressure ) MPa Material
4. PRBRAE
Test results
4.1, JES A7 ERER(HI4, 1.1, 1) W
Pressure cycling test (Annex 4, paragraph 1.1.) Pass / Fail
o TR ER NUF by T VEERAER
AREES A e %
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
1 ZEI 5
Yes No
) H o
Yes + No
. ﬁ
; ZaE
Yes * No
ZEII
4 Yes + No
- ZE
Yes No
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4.2, {EEFAERER (FfHHI4, 1.2, 1) W
Accelerated life test. (Annex 4, paragraph 1.2.) Pass / Fall
FEEVERNIREE Tr TPRD Tr C
The manufacturer’s specified activation temperature, Tt TPRDs

R BRI (°C) AR ) (MPa) R ALS
Test sample No. Test temperature Test pressure Activation time
1
2
3
REFH AL TL TPRD TL C
An accelerated life temperature, TL TPRDs
R L ABRIREE (°C) AT/ (MPa) 5001R¢ FEI AT COFEE)
Test sample No. Test temperature Test pressure Activated in less than 500h
1 ZEI
Yes + No
2 Ho- E
Yes + No
3 " - B
Yes + No
4 Yes *+ No
5 ZEI
Yes + No
4.3, WRES A2 VBB (BFRI4, 1.3, ) oo
Temperature cycling test (Annex 4, paragraph 1.3.) Pass / Falil
Eny =] =] /ﬁ(&%‘i% T f\/7°1’|5@3§ft§ﬁ -
AR T RO (EBE R =
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
ZEI 5

Yes + No




4.4.

4.5.

4.6.
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it M 5 A iR (BFPRINA, 1.4, TH) W &
Salt corrosion resistance test (Annex 4, paragraph 1.4.) Pass / Fail
N TR R RUF by A VEREER
i IO e s
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
1 Ao E
Yes + No
.
2 ﬁ RN
Yes -+ No
. ﬁ
3 ﬁ AN
Yes + No
Al BR BE AR (PFTHII4, 1.5, IH) W Bf
Vehicle environment test (Annex 4, paragraph 1.5.) Pass / Falil
e o TR AR RUF by T EB R
RBRE S DI s L&
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
1 - &
Yes + No
. M
2 ﬁ AN
Yes + No
3 - E
Yes + No
RS b OREREZ R0 FTREME N H DM B 72 5 L OTER . BARHIIZIT
B Wb, FREEESE AR ICRD DNV DET D, 1t &
The component shall not show signs of physical degradation that could impair the Pass / Fail

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

&G B R ER (FTRI4, 1.6. ZH)

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

FiE A BRI 0 AR T AN R BHETTHIBED RO DR L,

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

W& - BNl
Pass / Fail / N/A
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4.7, V& FRIOIREEER (R4, 1.7. IH) wo. A

Drop and vibration test (Annex 4, paragraph 1.7.) Pass / Fail
= T AR PRENEER
:it"\\ =] =} L{%;Fu B i
RIS SR F SRRSO L&
Drop test Vibration test
Test sample No. visible exterior damage | visible exterior damage Remarks
) ZIR -
Yes + No Yes + No
i 2R TR
Yes -+ No Yes *« No
; o o
Yes No Yes + No
., ZIR R
Yes No Yes + No
- R TR
Yes + No Yes + No
- ZIR o
Yes + No Yes + No
. f R f R
Yes + No Yes + No
s TR R RUF by T VERNER .
SpES =] h
HREES KA (B =
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remarks
: 2R
Yes + No
. 4
; -
Yes + No
3 ﬁ * ﬁ
Yes No
. 4u
) [T
Yes No
- o
Yes No
. A
) I
Yes No
- ZIE
Yes No
4.8.  TIREUER (FHHI4, 1.8. IH)
Leak test (Annex 4, paragraph 1.8.)
I TR AR R -
ﬁiﬁﬁuu%"? ?\/@@ﬁﬁ /ﬁ(&#‘ 'fﬁ%
Leak test
Test sample No. observation of bubbles Leak rate Remarks
: T
Yes *+ No
4.9.  ~rF by EEEER (R4, 1.9. 5H)
Bench top activation test (Annex 4, paragraph 1.9.)
T . AT by TR AR "
U AR )
uﬁ%ﬁuu%ﬁ uﬁ%ﬁrjj {/E@JH#FEE 'fﬁ%
Test sample No. Test pressure Benchtop activation test Remarks

activation time




4.10.
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= — = S \% . =
JEATLCHIRIA, DSICHU B4 T A M Jeli LIS TPRD= = M, JGHEBRS IS o
5253 % N OHRINIZ/EEN 3 5b D&%, _—
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 ANEATH>TORWEDTPRD == hOVEENFR] D e K7EIT 253 LN THHH D wooe A
LT, 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.
fic B RABR (FFRI4, 1.10. 1H)
Flow rate test (Annex 4, paragraph 1.10.)

e =
R A= HAN OS] (MPa) HANHIRE (°C) (JIL%%X%
Test sample No. Gas inlet pressure Gas inlet temperature Flow late test
flow late

1

2

3

4

5

6

7

8

8 Dt B 1k 2 2L E O THRB IR HIE 73

90%LL ETHLHLDET D,

The lowest measured value of the eight pressure relief devices

shall not be less than 90 per cent of the highest flow value.

Rafif

PEEAED

W n
Pass / Fail
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4.11. R (R4, 1.11. 1H)
Atmospheric exposure test (Annex 4, paragraph 1.11.)

(a) BEBHEF AL — L ELTREREL . Dy O RRUCIRFZ SO T R CIER B EHE, U OWTHEEE D070k
P H AL TV 0ES 1SO 188:2011 £7-1ZASTM D572-04 (2019) IZHEV, 2 MPa, 70° C THESE
(27196 FERIBRFE L7-t% . BARFZIT B IR 2B ILOEHNGRDLNRNEDET D,

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);

oo - BN
Pass / Fail / N/A

(b) KKUTHREFESND T R COZT AR —{Z2OWTC, L FOF D12 LIS IY, A i & FZRET 50
L35

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

AV MM TENEEB SN2 =T A~ — LA W O

()

Specification of elastomer compounds with established resistance to ozone;

ISO 1431-1:2012, ASTM D1149-18, F7=IL[FZE DT AN IEIZ L HMERER S DT AR,
(i)
Component testing in accordance with ISO 1431-1:2012, ASTM D1149-18, or equivalent test
methods;

HEERARZ A PR FEB0 pphmDZE51240° C T120 WERIEEL . Z DUREE T ONER20%DIE 114

MALHDET D, A ~DObgEE R HEIE T OHR BN EIT BIZ A DA LD
DRBDOHAILNEDET 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 for 120 hours. The non—metallic materials in the test
piece shall not crack or show visible evidence of deterioration after exposure to ozone.

() BIRUZRBR BT O)&RRE 7528, Woo. A . ML
(Note) Enter “QO” in the selected test method. Pass / Fail / N/A

4.12. ~—%>27(6.3.)

Marking
EPASHEEE ORRER A T 2 EAE G LI, BRI HFETE, v D W N
HZI2NWINTD R EL L T OE A~ —X 73500855, Pass / Fail

:MEPI JOYEEHER!] (B 2 1 XK FEA A% K 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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RES
Attached Table
JERMA/RSRATAZIREE S5 B Bh L ORRBHE B OTABRFL G K UVl
GRS 17/ A8y b7 31T
Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(Check valve and Shut—off valve)
W E R 13455
Regulation No. 134 of the 1958 Agreement of the United Nations Economic Commission for Europe

BRI A , 4 A £ S 4 %
Test date ) Y. M. D Tested by
BRI

Test site

1. RBRHGEA—T—
Test application maker

4

Company name

2. o ET &/ =

Series No.

MR R E T
Supplement No. '

3. #BRh
Examined goods
A
Type

BRI AET
MAWP ' MPa

INFRME ) . et

Nominal working pressure ) MPa Material

4. FRERAGAE

Test results

4.1, FoKESREERER (KR4, 2.1. TH)
Hydrostatic strength test (Annex 4, paragraph 2.1.)

. o 250NWPAIE% D WAREF ORI g
IR R4 (MPa) fi5
After pressure 250%NWP The hydrostatic
Test sample No. Rupture or not pressure at failure Remarks
ZEII
1 Yes + No
RS S AR 5 F T, 1.4 MPa /B LL F OEE CHKE A4
MEE D, ARFFOFKIEAZFLERT D, FEATT AN T oI =w b D
EARIE 1%, FKEA00%NWP %88 2 72V BRY | B ) 0 FLYEfE D "W R
80% LA ETHALDET D, 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.

TR ek (PfFRI4, 2.2, T8)
Leak test (Annex 4, paragraph 2.2.)

TRIAS 17-R134(5)-02

s hrns 5 TR i
E =] = = yE
uﬁ%uu%‘éﬁ uﬁﬁﬁﬁmg( C) %/@@ﬁﬁ 'fﬁ%
Leak test
Test sample No. Test temperature observation of bubbles Remarks
g - &
(20+5C) Yes + No
ZEII 5
1 (=85C) Yes - No
ZEIIE 3
(=—40C) Yes + No
BHETANRE COa T 1ia=r 7k, 2=y MoR BRI SN 2R IRITRIEL (F
TXRIZF DO FIEICLD) . ERROBETANE T 7e<Eb 150 /., MRSV EIEET 5,
HUERFRNIZRIERRBO LIRIT U, 2OV T I T AN ET D, SR
Following conditioning at each of the specified test temperatures, the unit is observed Pass / Fail
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.
KIAPKHSNIZGA T, @72 5B L TRMEREZHE T 5, IRERITKET A
10 Nml/h&B 2 720 E D L35, o "
If bubbles are detected, the leak rate is measured by an appropriate method. The leak Pass / Fail
rate shall not exceed 10 Nml/h of hydrogen gas.
SRS S WA 7 L 3k Bk (i HI4, 2.3, T8)
Extreme temperature pressure cycling test (Annex 4, paragraph 2.3.)
WRBA N7
The check valve
— I TR -
Eﬂﬁﬁﬁﬂ%% Eﬁgﬁfﬁ&f ( C) /)%\‘/ﬂg;ﬁﬁ 'fﬁ%
Leak test
Test sample No. Test temperature observation of bubbles Remarks
ZEII 5
(20=5C) Yes *+ No (13500 cycles)
IR 3
1 (=85C) Yes + No (675 cycles)
ZEII
(=—400) Yes + No (675 cycles)

RTAND5E T HRFZ, WiERh e L 7 D3IRIRT AR (A4, 2.2T80) B IO KL REE T

A (R4, 2.1 3D ISE AT 26D ET 5, W f
At the completion of the test, the check valve shall comply with the leak test (Annex 4, Pass / Falil
paragraph 2.2.) and hydrostatic strength test (Annex 4, paragraph 2.1.);
AT SNVT
The shut—off valve
R —— TR "
Eﬁgﬁuu%ﬁ uﬁﬁﬁﬁmg( C) %/@@ﬁﬁ 'fﬁ%
Leak test
Test sample No. Test temperature observation of bubbles Remarks
H o &
(20£5C) Yes * No (45000 cycles)
A oo
1 (=85C) Yes + No (2500 cycles)
H oo
(=—407) Yes *+ No (2500 cycles)

ARTANDFE TR, ¥y NA 7 7L 7 D3R T AN B4, 2.2T8) 35 L O K TR E
T AR B4, 2.1.50) IZEG T2 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.).

W &
Pass / Fail



4.4.

4.5.

T 75 A PR (R R4, 2.4, THD

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

TRIAS 17-R134(5)-02

VBRI S E 0 P EDE
Test sample No. Distgrtior}' Lgak test After pressure 250%NWP The hydrostgtic
Deterioration | observation of bubbles Rupture or not pressure at failure
Yes * No Yes + No Yes * No
ZEII 5 ZEII ZEII 5
Yes * No Yes + No Yes *+ No
Yes * No Yes + No Yes * No
B B i ek (PAFHI4, 2.5, 1)
Vehicle environment test (Annex 4, paragraph 2.5.)
(i) il (1974F8 Yo KB
Sulphuric acid (19 per cent solution by volume in water)
. o i TR AR 250%NWPHNE 4 D R IRF D FRK £
el KA I R 1 (MPa)
Test sample No.| deterioration Lgak test After pressure 250%NWP The hydroste'ltic
observation of bubbles Rupture or not pressure at failure
Yes * No Yes -+ No Yes * No

(ii) =& )=/ TVV (FE10%,/90% DE108LE
Ethanol/gasoline (10 per cent/90 per cent concentration of E10 fuel)

e Sk ﬁ{&‘it%ﬁ 250%NWPHNE# D R R DK T
' ERIOEEE MDA I (MPa)
Test sample No.| deterioration Leak test After pressure 2509NWP The hydrostatic
’ observation of bubbles Rupture or not pressure at failure
Yes + No Yes * No Yes + No

(i) VA R A2 K (50T Yo DATF LT )V — LK ERIR)
Windshield washer fluid (50 per cent by volume methyl alcohol and water)

= o I TR ER 250%NWPIE# D BRI D FK
el SADE BB 8 (MPa)
Test sample No.| deterioration L?ak test After pressure 2509 NWP The hydrost&}tic
observation of bubbles Rupture or not pressure at failure
Yes + No Yes * No Yes + No

T RCOBREFEDOK T, F2=y "SR T AR (14, 2.2.78) B L ORI LR ET
AR (R4, 2.1T8) OB IZE AT 50D LT 5,

At the conclusion of all exposures, the unit(s) shall comply with the requirements of the

W &
Pass / Falil

leak test (Annex 4, paragraph 2.2.) and hydrostatic strength test (Annex 4, paragraph

2.1.).



4.6.

4.7.
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KGR ek (PRPHI4, 2.6. 1H)

Atmospheric exposure test (Annex 4, paragraph 2.6.)

(a) BRELEF A — L ELTHEREL . D2 D RKUCIBR RSO T X OIES B BHI, ZHUT W THIZEEE
Oy PR AR E AR L QUS| 1SO 188:2011F721ZASTM D572-04(2019) (25EV Y, 2 MPa,
?; CTHEFIT D7 EHI6RFHIRTE L=, B F T BICRZDBLOBINFRD LN DL

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 [SO 188:2011 or ASTM D572-04 (2019);

oo A . BRNARL
Pass / Fail / N/A

(b) TRTHOZTARY—IZOWTC, LA FOF DI OFIEBIC KD, AV Vit FZIET5h 015

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

Y CMHEDREH SN IZ =T AN~ — (L & W DA

o)

Specification of elastomer compounds with established resistance to ozone;

SO 1431-1:2012, ASTM D1149-1, 71X RIZEOT AN FIEIZLHAERE H DT AR,
(ii)
Component testing in accordance with ISO 1431-1:2012, ASTM D1149-1, or equivalent test
methods;

PEERZ A R EER0 pphmDZEAUT40° CTL20WEHMIRER L . Z OIRAE T OER20%D5E /)
EMZLHDET D, A ~DOlgEFEM | AR OIER B EHIBR FZIT A IC A X 241k
DI RBD NI NBDET 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.
() BIRUL-RBRFIEICTO 25t TH28, Wooe A RNl
(Note) Enter “QO” in the selected test method. Pass / Fail / N/A

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

(a) ¥ BBIET AR
Abnormal voltage test
AR REPIZLL T OEBRA WSO LT 5,
Test sample No. During the test, thgre shall be no following
evidence
A R W &
External leakage Pass / Fail
SV B W o A
1 Open valve Pass / Fail
FEME K W &
Smoke,fire Pass / Falil
peaTEd W o A
Melting Pass / Fail
(Dt IHLT A

Insulation resistance test

FEIFEAR ERERGH bh 7 — 3 0 7 ORIZIENEL,000 VA /D72 &6 2R TN A
T%, T ORI BT DR NIFAIRHIE240 kQ THD, RIETR
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 resistance for that oo &
component is 240 k Q. Pass / Fail



4.8.

4.9.

4.10.
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PRE SR (FHHI4, 2.8. 1H)
Vibration test (Annex 4, paragraph 2.8.)

=p R, HICR XD TR SR -
2R ES B SR > ;
ABREE S o0 72 IO fi s
Following this test, Leak test
Test sample No. visible exterior damage | observation of bubbles Remarks
ZEII ZEIIE 5
Yes + No Yes + No

IS R (BRI, 2.9. 1)

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

Hi A A TS 0 AT AN XD B ETIIHIBEDZEO DNRNED LT D,

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

woo. - BRMARL
Pass / Fail / N/A

~—%>7(6.3.)
Marking (6.3.)

PSR E OWRAEZ A T 28 MR AL 1213, FIREICHIZE CE, D OIHR 2N IR LB LT O
War~—X 7 FH60ET D, MEPBIOYREHER (]2 1XKFEHT 24K 3 CHG)) .,

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.

ST <
Pass / Fail

e

Remarks
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