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FRBREE SR & OV (TPRD)

Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas (TPRD)
wERIRIE 14655
Regulation No. 146 of the 1958 Agreement of the United Nations Economic Commission for Europe

AR A } 4 A H B Y
Test date ) Y. M. D. Tested by
R T
Test site
1. ARBRHFEA——
Test application maker
44
Company name
2. WEF F iR R’ B
Series No. Supplement No.
3. B
Examined goods
eV
Type
e RFFEAE S RIS
MAWP ) MPa Set pressure MPa
RXE R i 1 A K EN RIS )
Set temperature ) C Normal maximum operating temperature ) C
INPRE ) ) s
Nominal working pressure ) MPa Material
4. PRBRARE
Test results
4.1, JEIV A7 EREREH4, 1.1, B7) W R
Pressure cycling test (Annex 4, paragraph 1.1.) Pass / Fail
=P =] =] /ﬁ(&%ﬁ%ﬁ /\‘/?F/ff”ﬁ@ﬁit%ﬁ
PR 7 KD (EBIRS T L
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remark
) R
Yes + No
4HE
) T E
Yes + No
; R
Yes + No
4 Yes + No
4HE
- T E
Yes + No




4.2.

4.3.

(e 7 sk (PRI, 1.2, 1)

TRIAS 17-R146(3)-01

W

Accelerated life test. (Annex 4, paragraph 1.2.) Pass / Fail
FREVFENRE Tact TPRD Tact C
The manufacturer’s specified activation temperature, Tact TPRDs
AR 5 BRI (°C) R+ 7) (MPa) VEBE)IRFH
Test sample No. Test temperature Test pressure Activation time
1
2
3
fRHEF AR Tlife TPRD Tlife C
An accelerated life temperature, Tlife TPRDs
AR 5 BRI (°C) R+ 7) (MPa) 500 ¢ [ Aits C D FEHED
Test sample No. Test temperature Test pressure Acivated in less than 500h
) R
Yes + No
. A
2 " - E
Yes + No
; R
Yes + No
4 Yes + No
. A
5 " - E
Yes + No
TV 7 5k (R4, 1.3, TH) W n
Temperature cycling test (Annex 4, paragraph 1.3.) Pass / Fail
Spps b sE o TR R NUF by 7 EEEER
PR 7 KD (RIS L
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remark

Yes + No




4.4.

4.5.

4.6.

TRIAS 17-R146(3)-01

T A5 5 A P R (BFPHIN4 . 1.4, 38) ST
Salt corrosion resistance test (Annex 4, paragraph 1.4.) Pass / Fail
=P =] =] /ﬁ(&%ﬁ%ﬁ /\‘/?F/ff”ﬁ@]?itﬁﬁ
PR 7 RO (RIS L
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remark
) R
Yes + No
. A
) T E
Yes + No
HL BB AR (FRI4, 1.5, TH) ST
Vehicle environment test (Annex 4, paragraph 1.5.) Pass / Fail
=P =] =] /ﬁ(&%ﬁ%ﬁ /\‘/?F/ff”ﬁ@]?itﬁﬁ
PR 7 RO (RIS L
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remark
) R
Yes + No
. A
) T E
Yes + No
FERCHS 5 DREREZ 48700 FTREME A H AW BRI e KL O EHR, BARIIIZIX
B Wb, EIFERERGR SISO DNV DET D, o n
The component shall not show signs of physical degradation that could impair the Pass / Fail
function of the component, specifically: cracking, softening, or swelling.
I T B E A URER (FHHI4, 1.6, TH)
Stress corrosion cracking test. (Annex 4, paragraph 1.6.)
A S EUE R AR T AN LD B F I HBEA RO LN L,
Copper—based alloy components shall not exhibit cracking or delaminating due to this test.
o BZukL

Pass

/ Fail / N/A




4.7.

4.8.
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T BRSNS (BFHI4, 1.7. ) ST
Drop and vibration test (Annex 4, paragraph 1.7.) Pass / Fail
S pEs 0 s o 7% Tl REhRER
AR T SISO E I SR04 =5
Drop test Vibration test
Test sample No. visible exterior damage | visible exterior damage Remark
) I I
Yes + No Yes + No
) IR IR
Yes + No Yes + No
; IR IR
Yes + No Yes + No
; IR IR
Yes + No Yes + No
5 Yes + No Yes + No
6 Yes + No Yes + No
7 Yes + No Yes + No
=P =] =] {ﬁfﬁgi»%ﬁ /\:/?:}‘/7O'f/|5%jj§it5ﬁ
HBREE KA e L
Leak test Benchtop activation test
Test sample No. observation of bubbles activation time Remark
) I
Yes + No
. A
) IR
Yes + No
; IR
Yes + No
. A
p I
Yes + No
- IR
Yes + No
; IR
Yes + No
- I
Yes + No
T ai (PFTHI4, 1.8, IH)
Leak test (Annex 4, paragraph 1.8.)
BT AR p—
nﬁ%ﬁﬂu%ﬁ %{@@ﬁﬁ /ﬁ(&ﬂ/—‘ ﬂ%%
Leak test
Test sample No. observation of bubbles Leak rate Remark

Yes + No




4.9.

4.10.

U F by 7 VEENEER (R4, 1.9. TH)
Bench top activation test (Annex 4, paragraph 1.9.)
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B =] =] ERS: /\:/3:}‘/70{/|5@J§it5ﬁ
nﬁ%ﬁ DD%"? uﬁgﬁgﬁ ’ﬁE@j Hﬂ{’FEﬁ ﬂ%%
Test sample No. Test pressure Bemht?p agtwat} on test Remark
activation time
1
2
JEATUCHHIA, 1 THOMOT ANEFEfEL 72 TPRD =M, i K W R
25%NWPE TIESNZH LWTPRD = b ZEHEIEEN RS2 4y Pass / Fail
BUNOHIBNICEEI T ob0 L35,
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 of the new TPRD unit that was pressurized to up to 25 per cent
NWP;
SATT ANEAT TR DOTPRD = hOVEBIIERIDFE1E2 4y o A
PINTHALDET 5, Pass / Fail
The difference in the activation time of the two TPRD units that had not
undergone previous testing shall be no more than 2 minutes.
RS (KR4, 1.10. IH)
Flow rate test (Annex 4, paragraph 1.10.)
Vs Bl
IR HANOFES MPa) | HAACHRE (C) )
. . 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 B 112 A4 18 0D H C e b AR NI EAIBL S B v e AT D W f
90% L ETHHIHEDET 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. ~—%>2(6.3.)
Marking (6.3.)

£ PASHEE E OMSEE A 3 DB AR 02T, BIRRIZHIBE T, 22D W w
HAIZWIND 7K EL U T O R E~—F 7350 T 5, Pass / Fail

:MEPIE L OWREHER] (B 21X KFEA A% T 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.

{iEed

Remarks
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Attached Table2
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JEME AR A Az B E % B BY B O PRBRE E O FUBRFL IR M OVt

GEFRERE I VT BE i oy M7 30T

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

(Check valve and Shut—off valve)
W ERIHIEE 14675

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

BRI A 4 A H B SEEES
Test date Y. M. D. Tested by
BRI T
Test site
1. RBRHFGEA—I—

Test application maker

4
Company name

0. AT E B WOE BT S

Series No. Supplement No. ’
3. AR

Examined goods

e

Type

KRR ET

MAWP MPa

AWEH T B

Nominal working pressure MPa Material
4. BRI

Test results
4.1, KRR (FHHI4, 2.1, 55)

Hydrostatic strength test (Annex 4, paragraph 2.1.)

w1 250%NWPHIE % AR O K T
uﬁgﬁlﬂu%ﬁ E&%@ﬁﬁ (MPa) 'fffﬁ%
After pressure 250%NWP The hydrostatic
Test sample No. Rupture or not pressure at failure Remark
1 R
Yes + No

HERSER SR T A FE T, 1.4 MPa /FLL R OEEE CEk E 41
INER5, RO KEETLET D, TITT AN ToTo2 =D

EEE 71, K E D 400%NWP 248 2 22 FRY | AlE ) o L HEE O W n
80%LL ETHALDET B, 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.

TRl (B4, 2.2. 15)

Leak test (Annex 4, paragraph 2.2.)
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—p S rEa o TR EAER
ﬁﬁgﬁlﬁl%% ﬁitsﬁ{ﬂ?lg((:) %Y/ﬂo;ﬁﬁ% 'ﬁdﬁ%
Leak test
Test sample No. Test temperature observation of bubbles Remark
R
(20+5C) Yes + No
R
1 (=857C) Yes * No
R
(=—40C) Yes * No
FRPRIE R I A 7 38k (fFHI4, 2.3. TH)
Extreme temperature pressure cycling test (Annex 4, paragraph 2.3.)
W R kS LT
The check valve
=p snpas q TR AR e
= = = yE
ﬁgﬁunﬁéﬁ uﬁ%ﬁ/ﬂn&f ( C) ?\/@@ﬁﬁ 'ﬁﬁ%
Leak test
Test sample No. Test temperature observation of bubbles Remark
F -
(20£5C) Yes + No (9900 cycles)
F -
1 (=851C) Yes *+ No (550 cycles)
F -
(=—400C) Yes * No (550 cycles)
WEES ISV T DF 2T a—T AR
Check valve chatter flow test
BEF Ao
operational cycles 11000 / 15000
SR L T AR 250%NWP I 1% D 31530 i VNES
NIRRT EROIPYEE 3 WZLDAT (MPa)
Test sample No Leak test After pressure 250%NWP The hydrostatic
P ) observation of bubbles Rupture or not pressure at failure
) W R
Yes + No Yes + No
Ty AT ST
The shut-off valve
—p hEas o IR ER
ﬁﬁgﬁlﬁl%% ﬁitsﬁ{ﬂ?lg((:) %Y/ﬂo;ﬁﬁ% 'ﬁdﬁ%
Leak test
Test sample No. Test temperature observation of bubbles Remark
R
(20£5°C) Yes + No (45000 cycles)
R
1 (=85C) Yes + No (2500 cycles)
R
(=—40C) Yes + No (2500 cycles)




4.4, THEEER B (R4, 2.4, IH)

4.5.

Salt corrosion resistance test (Annex 4, paragraph 2.4.)
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R . TR ERER 250%NWPIIE 7% D (%0530 i /NES
SRS =] AS Ty o L ! g
uitgﬁuﬂ%ﬁ B %'ﬂﬁ %Y@@ﬁﬁ% E&%@ﬁﬁ (MPEL)
Test sample No distortion® Leak test After pressure 250%NWP The hydrostatic
p | deterioration | observation of bubbles Rupture or not pressure at failure
R R o
Yes + No Yes + No Yes + No
Hu B i AR (P RI4, 2.5, 1H)
Vehicle environment test (Annex 4, paragraph 2.5.)
(i) R ESHE (19 1KF5 %)
(i) Sulphuric acid =19 per cent solution by volume in water
= . TR AR 250%NWP I 1% D 31530 i VNES
£ o o i |
RREES | S KA REBIO A7 B (MPa)
Test sample No.| deterioration Leak test After pressure 250%NWP The hydrostatic
P ’ observation of bubbles Rupture or not pressure at failure
F - F - F -
Yes + No Yes + No Yes + No
(i) KERf TN D LK EETE (25 R %)
(i) Sodium hydroxide —25 per cent solution by weight in water
e e - TR R 250%NWPII 74 O (%0530 i NES
el RIE WO (MPa)
Test sample No.| deterioration Leak test After pressure 250%NWP The hydrostatic
p ’ observation of bubbles Rupture or not pressure at failure
R R o
Yes + No Yes + No Yes + No
(i) IR T B =1 L/KEAR (28 HE%)
(iii) Ammonium nitrate —28 per cent by weight in water
= . TR AR 250%NWPJIIE 1% D 31530 i VNES
£ o o i |
RRAES | S SIDAT I REBIO A7 B (MPa)
Test sample No.| deterioration Leak test After pressure 250%NWP The hydrostatic
P ’ observation of bubbles Rupture or not pressure at failure
F - F - F -
Yes + No Yes + No Yes + No

(iv) AV R ALl (50 HREE% D AT LT L3 — LK TETE)
(iv) Windshield washer fluid (50 per cent by volume methyl alcohol and water)

— ik ﬁ@—at%z 250%NWPI 1% 0 (%0530 i NES
‘ ERUIPEER 3 TR DA 4 (MPa)
Test sample No.| deterioration Leak test After pressure 250%NWP The hydrostatic
’ observation of bubbles Rupture or not pressure at failure
R R R
Yes + No Yes + No Yes + No
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4.6. KRG HER (4, 2.6. )
Atmospheric exposure test (Annex 4, paragraph 2.6.)
(a) BREFE A — VO ENZ T L O RKUEES NG T X CIES B
BHE, AU OV THE %‘7%4“/\7‘@%?3’*55!3 EEEAIRHLTWARWEGA.
ASTM D572 (F BT IR HERBR 715 — BB LU R ICL5910) 12
?iéu\ 2 MPa, 70 ‘CCEEF 1296 WfHIgEE L7 t4 ., A FITHICRA D
'ﬂﬁ@ﬁ/ﬁ’jﬁ‘mu&) LI HDET B,
(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 96 hours at 70 deg. C at 2 MPa in
accordance with ASTM D572 (Standard Test Method for Rubber— Deterioration
by Heat and Oxygen);
W - ML
Pass / Fail / N/A

(b) TRTCHOZTAN T, IRO— FEITH F LD, AV itz EiET 250835
(b) All elastomers shall demonstrate resistance to ozone by one or more of the following:

0) A A RE 3 2 =T A~ — b & DR,

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

(i) ISO 1431/1, ASTM D1149, 7235 DT AN B LM DT AR

(i) Component testing in accordance with ISO 1431/1, ASTM D1149, or equivalent

test methods.
W & - BRMARL
Pass / Fail / N/A

4.7, FESGABR (FHHI4, 2.7. IH)
Electrical Tests (Annex 4, paragraph 2.7.)

AR L5 REHPIZLL F ORI WS D ET 5,
Test sample No. During the test, thgre shall be no following
evidence
SRR E -
External leakage Pass / Fail
2SIV Bk o
1 Open valve Pass / Fail
TP K W 5
Smoke,fire Pass / Fail
Pt W 5
Melting Pass / Fail
NWP BLOERICE T DR/NHIEEIZ, 12V AT HMIHOWTIEI V
IR, 24V AT AIZHOWTIRI8 V L F &5, T A
The minimum opening voltage at NWP and room temperature Measured value V]
shall be less than or equal to 9 V for a 12 V system and less than
or equal to 18 V for a 24 V system. 1 i
Pass / Fail
Mg RITT A b, BB LA R L — 0 7 D#IZ1,000 V D.C. %
Db 2 BMEVINT 5, 2 ORERGE S IZBI 3 2 f/ NFA R ETIE240 A
kQ THDHZE, Measured value kQ]
Insulation resistance test. 1,000 V D.C. is applied between the power
conductor and the component casing for at least two seconds. 1 i

The minimum allowable resistance for that component is 240 kiloohms . Pass / Falil



4.8.

4.9.

4.10.

IRE AR (4, 2.8. 1H)

Vibration test (Annex 4, paragraph 2.8.)
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ABR%, HIZR A

TR AR

gﬁm =] = s T
REREE S WA S fii s
Following this test, Leak test
Test sample No. visible exterior damage | observation of bubbles Remark
o o
Yes + No Yes + No

VST fE R (R4, 2.9. IH)

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

S LS S BRI S AR T AMC KD B R ETITHIBED RO DR L,

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

Tk FEngk R R (R4, 2.10. )
Pre—cooled hydrogen exposure test (Annex 4, paragraph 2.10.)

oo Sl

Pass / Fail / N/A

:MEPIS JOREHRE R (Bl 2 X KB A% TCHG)),
At least the following information: MEFP 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

~ , (1 TR "
ﬁ%ﬁﬁ]%&ﬁ niﬁ%:ﬁ{ﬁ'd; ( C) ?\/@@ﬁﬁ ﬂﬁ%
Test sample No. Test temperature observ];fii}ri t)islzubbles Remark
1 ﬁ ¢ ﬁ
Yes + No
. ~v—X%7(6.3.)
Marking (6.3.)
FPASEEE O REZ A T DB MAGH S ITIE, BIREIC R CE, D ST
HRBRWINTDBREB UL FOF A ~—F 7T DET 5, Pass / Falil




