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Attached Table
TR FEIRELEE D PRI B AR BR FL 8k K OV OK BT AT L)
Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
(Hydrogen storage system)
b E BRI 1345
Regulation No. 134 of the 1958 Agreement of the United Nations Economic Commission for Europe

AR H #£ A n RBRSGT BRI Y
Test date Y. M. D. Test Site Tested by
. ARBRAEEA— T —
Test application maker
o
Company name
L.®ETE ) R &R E T
Series No. ’ Supplement No. ’
IKRBEHFRRS AT L

Hydrogen storage system

fEHKFE ) AR « JEAE CTRAR)
To use hydrogen ° Liquid / liquid / compressed (gaseous)
3.1 s
Container(s)
e
Type
I REFARE AT } FREET] .
MAWP ) Mpa Nominal working pressure(s) ) Mpa
YA K . R ,
Number of filling cycles ’ Capacity : L
g
Material

3.2. BVWEBN GBI Ik 224 [E

TPRD

B

Type

RREFAREHIES . EIE S .

MAWP ’ Mpa Set pressure ’ Mpa

FRE R ) W B KEMEIREE .

Set temperature ) C Nomal maximum operating temperature ) C
ANFREER I . s

Nominal working pressure ’ Mpa, Material




3.3, Wk ST
Check Valb

e
Type

RRFFRBHES
MAWP

Mpa

INTEES

Nominal working pressure

Mpa

TRIAS 17-R134(4)-01

FEE

Material

3.4. BER Yy ET LT
Shut-off valve

e
Type

I )
MAWP

Mpa

NTEES

Nominal working pressure

Mpa

FEE

Material

- PRBR AR

Test results

N
Test

TR
confirmation
box

5.1. FEUE R T ORMEET AR

baseline metrics

5.2. PEREMIAMEDIREET A GBIRIEET AL)

performance durability (hydraulic)

5.3. TFAEA L B — R DRET AR (BIRZEKUET AR)
expected on-road performance (sequential pneumatic)
5.4. KRR TOY —EAEIEPEREORRGET AR

service terminating performance in fire

KANMREZFEEDORMEL , I DR EOMERMICOZTLAT DL,

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

box book to attach with O.
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EPASHAEE 2B 95 BA(5.5.)

Requirements for primary closure devices.(5.5.)

KIS AT 52 5 lES 5 EPAGSERE , 372 b b UGBTI 5L 972 TPRD, i) 1k~
NTBEOT vy b A7 VT3 AHRIOAS—MIZE > TT ARBIOHEA L TWDH D THHT
&o

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— .

o cpae vave and st : ; : : W/
pproved in accordance with Part I of this Regulation and produced in conformity .

Pass / Fail

T 7(5.6.9.)
Labelling(5.6.9.)

DI EB LA T O ST LT NS R EHIEARNCA 25D L 9% : A—H— DA TR,
fERS- Sk B . MEP, NWP, JRBHER] (722 213K FEH 22+ TCHG]) . 38 OME H OfER:
H, HEE. 5. 1.2IAILLAT AN 0l F A THOWO N A7V ~—F 0 795D Ed

%o RIEINES THEEICATEND T ~IT, E ORI T DA I —HELEOfE F iy O HIE

FBLUTIHTEMBIZEEED . 2 OFECEAEDET 5, DM A%, 85 02515 4 (F-
1320 ) B LUNET B,

A label shall be permanently affixed on each container with at least the following information: name
of the manufacturer, serial number, date of manufacture, MEP, 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. N
W/ &
Pass / Fail
=

Remarks
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Attached Table
JEAE K T AT REL 325 B BB OPBHE [E ORGSR L O GEYERE)

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

W E RS 13455
Regulation No. 134 of the 1958 Agreement of the United Nations Economic Commission for Europe

PR B ) A A H FRBRHH X 2
Test date ’ Y. M. D. Tested by
RERG T

Test site

1 RABRHEEA— T —
Test application maker
44

Company name

2 . WwEEF 5 , e Wi E B
Series No. ' Supplement No.
3 B
examined goods
G Wi
Model product number

4 . ARBRARRE

Test results

4-1  FEYERTIIR T Rk () (5.1.1.)

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

S MEDOFELHNIREE M A, WS 2ETHET S (RIS, 2.1 THOTANFIE) , A—H—
W, BrLWETE R a5 O F S AT JIBPO %R E 35 30 E GAIEME I L O RHENT) 242
28045,

T AN RO T RTORZE, L SINBPO D+ 10% LN THY, 232225%NWP
O f/IMEBPmin LA ETHHELDET 5,

IHIT, ERRDEL TH I ABHEE G2 T 28 41E. 350%NWP K0 R E0 /M
ENERTHHDET 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.
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JE PRI W+ FEVER IR AT )
Nominal working g Ambient temperature |Burst pressure Standard initial burst pressure
Bk C NWP NWP "W/ w
product number Pass / Fall
Bk C NWP NWP /R
product number Pass / Fall
Bk C NWP NWP /R
product number Pass / Fall

4-2  FEHEWIIE 1A 2V FF e (R)E) (5.1.2.)

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

3 EOFEFITHL . 20 (F 5) COE IR CTHEZALIZ125%NWP (+2/-0MPa) £ ¢, i
ﬁﬁﬁ 15 #£T1E22,000 A7 b LT ATV —M2, M3, N2 B UN3 HF O ffi 4
#1120 Ef %30,000 waw(uﬂ@%@% 7204 ) LEET) . EITRENAELLSETO

F'ﬁ WREZEDIE N AN EIMZ D032 (I3, 2.2 THOT ANFNE) , 4 FHFFar
15 FTIE11,000 YA 27V LIS ULV H 20 45 Crx15,000 Y7L LLNG _/ﬁtﬁzﬁx
%éiuocu\%@}:ﬁ% ]

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
for a 15—year service life or 30,000 cycles for a 20—year service life of vehicles of
categories M2, M3, N2 and N3 (hereinafter referred to as “a 20—year service life”), 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 or 15,000 cycles for a 20—year service life.

YA WL H /&
U= =
RS cycle leak Yes / No IR
product number ‘H_/rall/ ﬁﬁpu —ﬁ / éﬂ% —Pass / Fail
cycle rupture Yes / No
YA WL H /&
U= =
RS cycle leak Yes / No IR
product number ‘H_/rall/ ﬁﬁpu —ﬁ / éﬂ% —Pass / Fail
cycle rupture Yes / No
YA WL H /&
U= =
RS cycle leak Yes / No IR
product number ‘H_/rall/ ﬁﬁpu —ﬁ / éﬂ% —Pass / Fail
cycle rupture Yes / No

e

Remarks
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B FC IR K O (PERE T ANE () )

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

WhE RIS 13475

(performance durability (hydraulic))

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

AR A
Test date

< o
O m

IR T
Test site

AR Y 2
Tested by

1 ABRAPFEA— I —
Test application maker
4

Company name

2 . HWEEF 5 G T
Series No. Supplement No. ’
3 B
examined goods
T WS
Model product number

4 . ERBRARE

Test results

4-1  RAEE R (kE) (5.2.1.)
Proof pressure test (hydraulic)(5.2.1.)
HT A 884 150 % NWP (+2/-0 MPa) ZTHIEL , D7 630 IR FFT5 (T e
(RIS, 3.1 THOT ANFIE) rupture *leak
A storage container is pressurized to 150 per cent NWP (+2/-0 MPa) and held for at B/ &
least 30 sec (Annex 3, paragraph 3.1. test procedure). Yes / No
4-2 T () iER(5.2.2.)
Drop (impact) test(5.2.2.)
% FomE et
falling direction container performance
1| FEBEJ51.8m 11000 32115000417 /v TR f/
horizontal lower upper 1.8m 11000 or 15000cycle leak Yes / No
22000 31%300001 7 )L TR f/
22000 or 30000cycle leak Yes / No
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2 [H\E FHEl.8mLL T, A —hu k 11000321%1500041 7 /L i
Nominal lower end 1.8m under 11000 or 15000cycle leak Yes / No
Port upper edge 22000 X 1%300001 27/ =yl e
22000 or 30000cycle leak Yes / No
3 |FEE FHEL8mEL F, AR—Ri T 11000 X }%150001 27 /1 TR f/
vertical lower end 1.8m under 11000 or 15000cycle leak Yes / No
Port lower end 22000 X1%300001 271 i il
22000 or 30000cycle leak Yes / No
4 145° HO> FJ51.8m, R—RETF 11000 31% 150004127 /L i i3
45°  Center of gravity upper 1.8m 11000 or 15000cycle leak Yes / No
Port lower end 22000 X}1%300001 27/ i " /&
22000 or 30000cycle leak Yes / No
4-3 Nominal working pressure
Surface damage test(5.2.3.)
Bk
Notch
1 R mm |FEX mm
depth length
2 I mm |FEX mm
depth length
4-4 AL SRR M OVE BEREE I ) A 7L adR(5.2.4.)
Chemical exposure and ambient—temperature pressure cycling test(5.2.4.)
Nominal working pressure
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 iz IR
NWP (+2/-0 MPa). rupture «leak
IRV FERVA -
aqueous solution Yes / No
4-5 iR ERER(.2.5.)
High temperature static pressure test.(5.2.5.)
I 244 = 85 CTH7a<E$1,000 K[, 125%NWP (+2/-0 MPa) £ THIE$ 2 (KA T - IAL
3. 3.5 HOT ANFH), rupture *leak
The storage container is pressurized to 125 per cent NWP (+2/-0 MPa) at >85 deg. C B/ &
for at least 1,000 hours (Annex 3, paragraph 3.5. test procedure). Yes / No
4-6  MRRRIREEE A2 1(5.2.6.)
Extreme temperature pressure cycling.(5.2.6.)
PP AR ZR XL, 20% A7 L EIT DWW TIE S ~40 “CT80%NWP (+2/-0 MPa) T, %
7220% A7 VFUZ DN TIE = +85 CILUFHRHIIEIS (£ 2) % T125%NWP (+2/-0 T2 IAL
MPa) £TIE STV A7 NV EIZ5 (RIS, 2. 28O T ANFE) rupture *leak
The storage container is pressure cycled at < =40 deg. C to 80 per cent NWP (+2/-0 f /K
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).
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4-7  FERRAEE R ER(5.2.7.)
Hydraulic residual pressure test.(5.2.7.)
I AR %52 180%NWP (+2/-0 MPa) £THEL , iZ72LICD e lbd o RfREFT5
(BFHRN3, 3.1 THOT ARFIE) o
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  FREE TR AGEAER(.2.8.)
Residual burst strength test(5.2.8.)

BT A 2 6 U IR R T AREA T, AZE 11735, 1.1 TH TR 5 B UERI Al 24+
71 (BPO) /b7 26,80% ThHZ L& Mei® 45 (I3, 2.1 THOT ARFNE) ,

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).

2+ FEYER I R
Burst pressure Standard initial burst pressure
NWP NWP ST
Pass / Fail

{iiEsd

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

(expected on—road performance (sequential pneumatic))
W ERRIFE 13475

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

H B Y
D. Tested by

AR  IT

Test site

4-1

. PRBR I EEA— T —
Test application maker
4

Company name

O S iR LETE 5
Series No. Supplement No. )
ARER AL
GIER &R
Model product number

Test results

SRFET 7R (45 50E) (5.3.1.)

Proof pressure test (sequential pneumatic) (5.3.1.)

VAT LE150%NWP (+2/-0 MPa) £CA7e< &30 FPRIMET 5 (BRI, 3.1 THD
TANFNR) , B3EFIARGEE ST 7 ANEZ T T TR R X 207 ARGl RS
L/“C%)J:I/ \0

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.

k- i
rupture*leak

H /=
Yes / No
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4-2  JEIPHIREE 35 L OB IR EE T A E A 7 V3R (5.3.2.)
Ambient and extreme temperature gas pressure cycling test(5.3.2.)

IKEH AEE AL, VAT AIZ500 FAZNVDIE S ATV EINZ 5 (RIS, 4.1 THD
T ANEIE),

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

() [TEHHAZNE2 SOOI N —F IS EIF2 3 VR T I K45 DH A 7L
(250) LB ~ OB (5.3.3 ) ORIIZFEATL, BOD 53 OY 171 (250) 1
~OYIHIEFE (5.3.3 ) D#ITFEITT D,

(b) FESFAZNDEHID T N —FIZBNT, 25 A 7T E -40 ‘CT80%NWP
(+2/-0 MPa) =T, IRD25 YA 2713 = +50 CIBIOFARNEEES (£ 2) % T125%
NWP (+2/-0 MPa) F£ T, #0200 Y127 /11320 (£5) CT125%NWP (+2/-0 MPa)
FTEITTD,

JESYPAINLD2 FHDZ N—FITEBNT, 25 B A71E= +50 CI L OFE 6 EE
95(=£ 2) % CT125%NWP (+2/-0 MPa) T, IRD25 A7V 1E = -40 “CT80%
NWP (+2/-0 MPa) £C. #9200 Y127 /11320 (£ 5) CT125%NWP (+2/-0 MPa)
FTHEITTD,

(c) KFBAHABREHEE XS 40 CTH D,

(d) 250 FEEN VA ZNDEHID T NV—TDIEFET, 5 VA7 /IE=S -40 CTHOY AT
LD E R\ IRE+20 (£ 5) COBREREME L TEITL, s A7 /VITRES -
40 COBRBMHEH L TEITL. 5 A ZMT = +50 CTHB IO IHEEIS% TH A
T AV E A% I TIREE < —40 ‘COBRBIA L THEITT5,

il - T

Nominal working pressure
rupture *leak

(a)The pressure cycles are divided into two groups: Half of the cycles (250) are fo/
performed before exposure to static pressure (paragraph 5.3.3.) and the remaining Yes / No
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.



4-3

4-4

4-5

AR IR R R/ 2 i R (5.3.3.)

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

(a) 5.3.2 THIZBIT 5250 ZERJEV AN DK T N—T D% TT AN EITT D,

(b) JEAGAKSBITIR S AT WINO D e KA KB BT S AT DO KEF Bk
L T46 ml/hr/1 T2 (BRI, 4.2 DT ARFIEA)

(c) ZifAL —hOWPEEAY0.005 mg /F> (3.6 Nml 43) KO KEZWEA | JRFTIRIRT
ARZEFATLC, JRETHIZRMBR HH OW 0 560.005 mg /F (3.6 Nml,/57) Z#
RIRNZ L a2 TR T2 (RIS, 4.3BHOT AN FIR)

(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/] 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).

FRRORGEIE )RR () (5.3.4.)

Residual proof pressure test (hydraulic)(5.3.4.)

BT A % 180 % NWP (+2/-0 MPa) £ THIEL | 272 LI 72K &b 4y R R
% (BtRI3, 3.1 HOT ARFNE)

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).

FER TR R SRR () (5.3.5.)
Residual strength burst test (hydraulic)(5.3.5.)

B A al 2o U CHRE I R T ARZAT U BRELT 71735.1.1 TA TR 25 FEHEQ B
ZUE 1) (BPO) D72 E6,80% T H L& feid 4% (13, 2.1 THDOT ANFE)

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).

AT FEVER A R )
Burst pressure Standard initial burst pressure
NWP NWP

ik

Remarks
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il - IR
rupture *leak

o/
Yes / No

il - IR
rupture *leak

o/
Yes / No

W/ A
Pass / Fail

W/
Pass / Fail
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Test Data Record Form for Fuel Systems of Vehicles Fueled by Compressed Hydrogen Gas
( service terminating performance in fire)

W ER R 13455

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

AR H . 4 H H B Y
Test date ) Y. M D. Tested by
R P
Test site
1 RABRPEA——
Test application maker
4
Company name
2 . EEF ) G I
Series No. ) Supplement No.
3 AABRA
A &
Model product number
4 . RBRARHE
Test results
4-1 KR ZEHERERG.4.)

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

ARIATI, FEMEAKFEET ANAT AL T KRR T AMIOWTRT %, T AN
HAELTHEMZERZH AL ThLu,

IKFBHTFE S AT LZENWP ETIEL, KRIIRERTE 325 (I3, 5.1 THO T AR F
JIE) o 8BS VEEh o LB 1k 72 4 [ DN IR 2472 USRI ST T CNER O 7 A% fi
HT2h0e4 2%,

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 Hs
Burst hydrogen release W/
B/ O|ZIAE MPa Pass / Fail
Yes / No |Tank pressure MPa




