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fuel system components—
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-7 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuel line

— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 7:
Gas injector

1 Scope

This part of ISO 15500 specifies tests and requirements for the gas injector, a compressed natural gas fuel system
component intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to injectors intended for high-pressure injection to the combustion
chamber, or to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f) refuelling receptacles.

NOTE 1 It is recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria of
this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2 All references to pressure in this part of ISO 15500 are to be considered gauge pressures unless otherwise specified.
NOTE 3 This part of ISO 15500 is based upon a service pressure for natural gas as fuel of 20 MPa [200 bar] settled at 15 °C.
Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example, a 25 MPa

[250 bar] service pressure system will require pressures to be multiplied by 1,25.

NOTE 4 1 bar = 0,1 MPa = 10° Pa; 1 MPa = 1 N/mm?.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated references,
the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of
currently valid International Standards.

ISO 3833:1977, Road vehicles — Types — Terms and definitions

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part1: General
requirements and definitions

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance and
general test methods

© 1SO 2002 — All rights reserved 1
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ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles

3 Terms and definitions
For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 and the following apply.

3.1
duty cycle
percentage of time that the gas injector is operating in the period

3.2

period

P

time elapsed between the beginning of one injection pulse and the beginning of the next injection pulse

NOTE Itis expressed in milliseconds.

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer's or agent's name, trademark or symbol;
b) the model designation (part number);

c) the service pressure or pressure and temperature range.

The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);
e) the type of fuel,

f) electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or date code;

j) the reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it consists
of more than one part.

5 Construction and assembly
5.1 The gas injector shall be in the closed position when de-energized.

5.2 The gas injector shall comply with the applicable provisions of 1ISO 15500-1 and ISO 15500-2, and with the
tests specified in clause 6 of this part of ISO 15500.

6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.
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Table 1 — Test applicable

Test Applicable Test procedure as required Specific test requirements of
by ISO 15500-2 this part of 1ISO 15500

Pneumatic strength X X (see 6.2)
Leakage X X

Excess torque resistance X X

Bending moment X X

Continued operation X X (see 6.3)
Corrosion resistance X X

Oxygen ageing X X

Electrical overvoltages X X

Non-metallic synthetic immersion X X

Vibration resistance X X

Brass material compatibility X X

Insulation resistance X X (see 6.4)
Minimum opening voltage X X (see clause 7)

6.2 Pneumatic strength

This test has two parts, with the procedures to be carried out in the sequence as given.

a) Plug the outlet opening of the gas injector and have the valve seat or internal blocks assume the open position.
Apply two times the working pressure to the inlet of the gas injector for a period of at least 3 min.

On completion of this procedure, the gas injector shall remain gas-tight.

b) Increase the gas inlet pressure from two times the working pressure up to a maximum of four times the working
pressure, until such time as the gas injector leaks or bursts.

On completion of this procedure, the gas injector shall not have burst before leaking.

NOTE If the gas injector fails in the closed position due to its construction, then it is considered to have passed both parts of this
test.

The test samples used for this test shall not be used for any other tests.
6.3 Continued operation

6.3.1 Bench durability

Prior to this test, the gas injector shall pass the leakage test in accordance with ISO 15500-2:2001, clause 6, and the
insulation resistance test given in this part of ISO 15500 (see 6.4).

Subject the gas injector to 600 x 10° pulses at working pressure and room temperature. This procedure may be
interrupted at 20 % intervals in order to check test criteria.

Upon completion of this test, the gas injector shall pass the leakage test in accordance with ISO 15500-2:2001,
clause 6, and the insulation resistance test given in this part of ISO 15500 (see 6.4).

© 1SO 2002 — All rights reserved 3
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6.3.2 Temperature

6.3.2.1 Hot static

Expose the gas injector to a stabilized ambient temperature of 140 °C 4 2 °C for 16 h. The gas injector shall not be
operated during this test.

6.3.2.2 Cold static

Expose the gas injector to a stabilized ambient temperature of —40 °C + 2 °C for 16 h. The gas injector shall not be
operated during this test.

6.3.2.3 Thermocycle

Expose the gas injector to the thermocycle in accordance with Figure 1 for a total of 140 cycles. The gas injector
shall be operated only during segment D to E as shown in Figure 1 with a 50 % duty cycle and a period of 7 ms.

1
o 130
= B C
©
(0]
o
£
(0]
|_
a
D E
60 4
0
0 45 90 120 180

Time, min
a8 Repeat cycle.
Figure 1 — Thermocycle
6.3.2.4 Requirements

Upon completion of the procedures given in 6.3.2.1, 6.3.2.2 and 6.3.2.3, the test samples shall pass the leakage test

in accordance with ISO 15500-2:2001, clause 6, and the insulation resistance test given in this part of ISO 15500
(see 6.4).
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6.4 Insulation resistance
This test is designed for checking the insulation resistance between the connector pin and the housing.

Apply a test voltage of 500V d.c. for a duration of 60 s. For injectors with circuitry of 3,8 mm pitch or below,
100V d.c. shall be used.

The minimum allowable resistance shall be > 10 M{).

7 Minimum opening voltage

This is an interface requirement. It shall be in line with existing petrol or diesel injector practice.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of prepanng International Standards is normaily carried out through I1SO technical
committees. Each member body interested in a subject for which a technicai commitiee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with 1SO, also take part in the work. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par 3.

Dratt International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of 1ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-8 was prepared by Technical Committee 1SO/TC 22, RHoad vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

Part 1: General requirements and defmitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4. Manual valve

—  Part 5: Manual cylinder valve

Part 6: Autormatic valve

Part 7: as injector

Part 8. Pressure indicator

— Part 9: Pressure requlator

— Part 10: Gas-flow adjuster

— Part 11; Gas/air mixer

— Part 12: Pressure relief valve (PRYV)
— Part 13: Pressure relief device (PRD)
— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
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— Part 16: Rigid fuel line

Part 17: Flexible fuel line
—  Part 18; Filter

— Part 19: Fittings
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INTERNATIONAL STANDARD 1SO 15500-8:2001(E)

Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 8:
Pressure indicator

1 Scope

This part of ISO 15500 specifies tests and requirements for the pressure indicator, a compressed natural gas fuel
system component intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquehed natural gas (LNG) fuel systemn components located upstream of, and including, the vaporizer;

D)

fuel containers:

c) stationary gas engines;

d) container mounting hardware;
e) electronic fuel management;
f)

NOTE 1 R is recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

refueliing receptacles.

NOTE 2
speciiied.

All references to pressure in this part of ISO 15500 are to be considered gauge pressures unless otherwise

NOTE 3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa {200 bar!)] settied at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documants contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the

possibility ot appiying the most recent editions of the normative documents indicated below. For undated

reterences, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid international Standards.

1ISO 3833, Road vehicles — Types — Terms and definitions.

1)

1bar=0,1 MPa = 105 Pa: 1t MPa = 1 N/mm¢
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ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system componenls — Part 1: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Fart 2: Performance
and general test methods.

3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 and the following apply.

3.1

pressure indicator
only that part of the system exposed to service pressure

4 Marking

Marking of the component shall provide sufficient information to allow the following to be tracea:
a) the manufacturer's or agent’s name, trademark or symbol;

b) the model designation {part number);

c) the service prassure or pressure and temperature range.
The following additional markings are recommended:

d) the direction of flow (when necessary for correct instailation);
a) the type of fuel,;

f) electrical ratings (if applicable);

the symbol of the certification agency;

g)
h)

the type approval number;
) the serial number or date code;

i) reference to this part of ISQ 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

5 Construction and assembly

5.1 Pressure traducers and gauges shall comply with the applicable provisions of ISO 15500-1 and 150 15500-2,
and with the tests specified in clause 6 of this part of ISO 15500.

5.2 The pressure indicator shall be capable of displaying at least 30 MPa (300 bar).

5.3 If the pressure indicator is a gauge, it shall be equipped with a shatter-proof lens and possess a means of
pressure relief located in the rear of its body.

© 1SO 2001 - All rights reserved
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6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements
required by of this part of
ISO 15500-2 1ISO 15500

Brass material compatibility
Insulation resistance
Minimum opening voitage

6.2 Hydrostatic strength

Test the pressure indicator according to the procedure for testing hydrostatic strength specified in 1ISO 15500-2.
The test pressure shall be 80 MPa (800 bar).

6.3 Leakage

Test the pressure indicator at the temperatures and pressures given in Table 2.

© 1S5S0 2001 — Al rights reserved
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Table 2 — Test temperatures and pressures

Temperature Pressure
°C
First

6.4 Continued operation

6.4.1 Test the pressure indicator in accordance with the procedure for testing continued operation given in

1ISO 15500-2, for 20000 cycles; a cycle consists of pressurization to 20 MPa (200 bar), foliowed by
depressunzation to less than 1 MPa (10 bar). '

6.4.2 Perform the leakage test in accordance with 6.3 of this part of ISO 15500.

Insuiation resistance

This test is designed to check for a potential failure of the insulation between the two-pin coil assembly and the
pressure indicator casing.

Apply 1 000 V d.c. between one of the connector pins and the housing of the pressure indicator for at least 2 s. The
minimum allowable resistance shall be 240 k(2.

6.6 Minimum Opening Voltage

The minimum opening voltage at room temperature shallbe <6 Vfora 12 V system and < 16 V for a 24 V system.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. 1SO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

ttention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
‘patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 15500-9 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

Part 6: Automatic vaive

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)
— Part 13: Pressure relief device (PRD)
— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
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— Part 16: Rigid fuel line
— Part 17: Flexible fuel line
—  Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas\(CNG) fuel system
components —

Part 9:
Pressure regulator

1 Scope

This part of ISO 15500 specifies tests and requirements for the pressure regulator, a compressed natural gas fuel
system component intended for use on the types of motor vehicles defined in 1SO 3833.

This -par{ of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management:

f)  refuelling receptacles.

NOTE 1 ltis recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

All references to pressure in this part of ISO 15500 are to be considered gauge pressures unless otherwise

NOTE3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 bar)] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of 1ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of 1SO and IEC maintain
registers of currently valid International Standards.

1) 1bar=0,1 MPa=105Pa; 1 MPa = 1 N/mm?2
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ISO 3833, Road vehicles — Types — Terms and definitions.
ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 1: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions
For the purposes of this part of 1ISO 15500, the terms and definitions given in ISO 15500-1 and the following apply.
3.1

lock-up pressure
stabilized outlet pressure of the regulator at 0 (zero) flow

4 Marking
Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturers or agent's name, trademark or symbol;
b) the model designation (part number);

¢) the service pressure or pressure and temperature range.
The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);
e) the type of fuel;

electrical ratings (if applicable);

the symbol of the certification agency;

h) the type approval number;

i)  the serial number or date code:

j)  reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.
5 Construction and assembly

5.1 The pressure regulator shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and
with the tests specified in clause 6 of this part of ISO 15500.

5.2 A pressure relief valve shall be of a type that resets after relieving; it is intended that downstream
components be protected from exposure to cylinder pressure.

2 © IS0 2001 — All rights reserved
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5.3 A pressure relief valve may be integral to the pressure regulator, or not.

5.4 The pressure regulator shall have a factory-set maximum outlet pressure. The maximum outlet pressure
rating and the inlet pressure rating shall be marked on the regulator.

6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicabie Test procedure as Specific test requirements |
required by of this part of
’ I1SO 15500-2 ISO 15500
) Hydrostatic strength X X X (see 6.2)
Leakage ' X X X (see 6.3)
Excess torque resistance X X
Bending moment X X
Continued operation X X X (see 6.4)
Corrosion resistance X X
Oxygen ageing X X
Electrical overvoltages X X
Non-metallic synthetic immersion X X
Vibration resistance X xa
Brass material compatibility X X
Insulation resistance X X {see 6.5)
inimum opening voltage X X (see 6.6)
Pressure impulse X X (see 8.7)
Water jacket freezing X X (see 6.8)
2 The vib;'ation resistance test in ISO 15500-2 is not applicable if the pressure regulator is engine-mounted.

6.2 Hydrostatic strength

6.2.1 Test the pressure regulator according to the procedure for testing hydrostatic strength specified in
I1ISO 15500-2.

6.22 Test the inlet of the first stage of the pressure regulator using a pressure of at least 100 MPa (1 000 bar).
6.2.3 Test the inlet or inlets of the downstream stage or stages at four times the working pressure.

6.24 Test the outlet chamber, port and all outlet fittings at four times the working pressure, or 0,4 MPa {4 bar),
whichever is the greater.

© I1SO 2001 - All rights reserved 3
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6.3 Leakage

Test the pressure regulator at the temperatures and pressures given in Table 2.

Table 2 — Test temperatures and pressures

Temperature Percentage Inlet test pressure
°C MPa [bar]
First test Second test -

—~ 40 1 15 [150] 0,51[5]

20 1 0,5 [5]

30 {300]

120 1 0,55] '
- 40 2,3 .. 0,75 x working pressure 1

20 2,3, .. 1 1,5 x working pressure
120 2,3 .. 1 1,5 x working pressure (

6.4 Continued operation

The regulator shall be able to withstand 50 000 cycles without any failure when tested according to the following
procedure. Where the stages of pressure regulation are separate, the ‘service pressure in a) to f) is considered to
be the working pressure of the upstream stage.

a)

b)

d)

e)

f)

9)

Recycle the regulator for 95 % of the total number of cycles at room temperature and at the service pressure.
Each cycle shall consist of flow until stable outlet pressure has been obtained, after which the gas flow shall be
shut off by a downstream valve within 1 s, until the downstream lock-up pressure has stabilized. Stabilized
outlet pressures are defined as set pressure + 15 % for at least 5s. The regulator shall comply with 6.3 at
room temperature at intervals of 20 %, 40 %, 60 %, 80 % and 100 % of room temperature cycles.

Cycle the inlet pressure of the regulator for 1 % of the total number of cycles at room temperature from 100 %
to 50 % of the service pressure. The duration of each cycle shall be no less than 10s. The regulator shall
comply with 6.3 at room temperature at the completion of this test.

Repeat the cycling procedure of a) at 120 °C at the service pressure for 1 % of the total number of cycles. {

Repeat the cycling procedure of b) at 120 °C at the service pressure for 1 % of the total number of cycles. The
regulator shall comply with 6.3 at 120 °C at the completion of this test.

Repeat the cycling procedure of a) at — 40 °C and 50 % of service pressure for 1% of the total number of
cycles.

Repeat the cycling procedure of b) at — 40 °C and 50 % of service pressure for 1 % of the total number of
cycles. The regulator shall comply with 6.3 at — 40 °C at the completion of this test.

At the completion of the cycles, the lock-up pressure downstream of the regulator shall not exceed the lock-up
pressure.
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6.5 Insulation resistance

This test is designed to check for a potential failure of the insulation between the two-pin coil assembly and the
pressure regulator casing.

Apply 1000 V d.c. between one of the connector pins and the housing of the pressure regulator for at least 2 s.
The minimum allowable resistance shall be 240 kQ.

6.6 Minimum Opening Voltage

The minimum opening voltage at room temperature shall be < 6 V for a 12 V system and < 16 Vfora 24 V system.

6.7 Pressure impulse

a) Subject the pressure regulator with its first stage valve rendered fully open to a sudden application of its
service pressure at its inlet. The pressure regulator shall retain or release the pressure without any permanent
deformation.

b) Record the lock-up pressure of the regulator.

6.8 Water Jacket Freezing

a) Fill the regulator or water jacket, which normally contains an antifreeze solution, with water to normal capacity
and expose it at ~ 40 °C for 24 h. Attach 1 m sections of coolant hose to the coolant inlet and outlet of the
regulator or water jacket.

b) Following the freezing conditioning, conduct an external leakage test at room temperature according to 6.3.

A separate sample may be used for this test.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical commitiee has been established has
the right to be represented on that commitiee. International organizations, governmental and non-governmental, in
liaison with 1SO, alsc take part in the work. 1SO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. SO shall not be held responsible for identifying any or all such patent rights.

international Standard 1SO 15500-10 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2. Performance and general test methods
— Part 3: Check vaive

— Part 4: Manual valve

— Part 8: Manual cylinder valve

— Part 6: Automatic valve

— Part7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

—  Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
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— Part 16: Rigid fuel line
— Part 17: Flexible fuel line
— Part 18: Fifter

— Part 19: Fittings

This corrected version of ISO 15500-10:2001 incorporates the foliowing correction:
the pressure, as expressed in kilopascals, has been corrected in 6.3.
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INTERNATIONAL STANDARD 1SO 15500-10:2001(E)

Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 10:
Gas-flow adjuster

1 Scope

This part of 1SO 15500 specifies tests and requirements for the gas-flow adjuster, a compressed natural gas fuel
system component intended for use on the types of motor vehicles defined in 1SO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

¢) stationary gas engines;

d) container mounting hardware;

e} electronic fuel management;

fy refuelling receptacles.

NOTE 1 It is recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE2 Al references to pressure in this part of 1ISO 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE3 This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 bar)] settled at
15 *C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures {o be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of 1ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards. :

ISO 3833, Road vehicles — Types — Terms and definitions.

1 1bar=0,1MPa=105Pa; 1 MPa=1 N/mm?2
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ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 16500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 1: General
requ:rements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking

Marking of the component shall provide sufficient information to allow the foliowing to be traced:
a) the manufacturer's or agent's name, frademark or symbol;

b) the model designation (part number);

c) the service pressure or pressure and temperature range.
The following additional markings are recommended:_

d) the direction of flow (when necessary for correct installation);
e) the type of fuel,

f) electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number:;

i)  the serial number or date code;

j} reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

$ Construction and assembly

The gas-flow adjuster shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and with the
tests spec:ﬁed in clause B of this part of ISO 15500.

6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.
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Table 1 — Tests applicable

ISO 15500-10:2001(E)

Test Applicable Test procedure as Specific test requirements

required by of this part of
ISC 15500-2 ISO 15500

Hydrostatic strength X X X {see 8.2)

Leakage X X X (see 6.3)

Excess torque resistance X X

Bending moment X X

Continued operation X X X (seeB.4)

Corrosion resistance X X

Oxygen ageing X X

Electrical overvoltages xa X

Non-metallic synthetic immersion X X

Vibration resistance X X

Brass material compatibility X X

Insulation resistance Xa X (see 6.5)

Minimum opening voltage Xa X (see 6.6)

8  Applicable only if the gas-flow adjuster has an electrical or electronic component.

6.2 Hydrostatic strength

Test the gas-flow adjuster according to the procedure for testing hydrostatic strength specified in 1ISO 15500-2, at
four times the working pressure, or 0,6 MPa (6 bar), whichever is the greater.

6.3 Leakage

Test the gas-flow adjuster at the temperatures of — 40 °C, 20 °C and 120 °C, at a pressure of 150 kPa (1,5 bar).

6.4 Continued operation

If it is intended that the gas-flow adjuster be adjusted at the time of installation or service, no continued operation

test is required.

However, if the gas-flow adjuster is to be adjusted repeatedly during engine operation, then it shall undergo
100 000 cycles from minimum to maximum flow. At the completion of this test, the gas-flow adjuster shall comply

with 6.3 at room temperature.
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6.5 [nsulation resistance

This test is designed to check for a potential failure of the insulation between the two-pin coil assembly and the
gas-flow adjuster casing.

Apply 1 000 V d.c. between one of the connector pins and the housing of the gas-flow adjuster for at least 2 s. The
minimum allowable resistance shall be 240 kQ.

6.6 Minimum OCpening Voltage

The minimum opening voltage at room temperature shall be < 6 V for a 12 V system and < 16 V for a 24 V system.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 15500-11 was prepared by Technical Commlttee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components.

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

- Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic.valve

— Part7: Gés infector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
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—— Part 16: Rigid fuel line
— Part 17: Flexible fuel line
— Part 18: Filter

— Part 19: Fittings

This corrected version of ISO 15500-11:2001 incorporates the following correction:
the pressure, as expressed in kilopascals, has been corrected in 6.3.
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INTERNATIONAL STANDARD ISO 15500-11:2001(E)

Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 11:
Gas/air mixer

1 Scope

This part of 1ISO 15500 specifies tests and requirements for the gas/air mixer, a compressed natural gas fuel
system component intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer,
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f) refuelling receptacles.

NOTE 1 It is recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2  All references to pressure in this part of ISO 15500 are to be considered gauge pressures unless otherwise’
specified.

NOTE3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 bar!)] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25. :

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 3833, Road vehicles — Types — Terms and definitions.

1) 1bar =0,1 MPa =105 Pa; 1 MPa = 1 N/mm?2
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ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components —— Part 1: General
requirements and definitions.

1SO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer’'s or agent's name, trademark or symbol;

b) the model designation (part number);

c) the service pressure or pressure and temperature range.

The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);

e) the type of fuel;

f)  electrical ratings (if applicable);

g) the symbol of the certification agency;

h) - th¢ type approval number;

i) thé serial number or date code,

i)y reference to this part of ISO 15500.

NOTE This information can be provided by a. suitable identification code on at least one part of the component when it
consists of more than one part.

5 Construction and assembly

The gas/air mixer shall comply with the applicable provisions of ISO 15500-1 and 1SO 15500-2, and with the tests
specified in clause 6 of this part of ISO 15500.

6. Tests
6.1 Applicability

Th_erg are many types of gas/air mixers available. This pah of ISO 15500 gives requirements for three different
existing designs: positive and negative pressure venturi, which have no moving parts, and variable orifice. As
gas/air mixer designs vary, so will the tests required.
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The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements
required by of this part of
ISO 15500-2 ISO 15500
Hydrostatic strength xa X X (see 6.2)
Leakage X X X (see 6.3)

Excess torque resistance

Bending moment

Continued operation Xb X X (see 6.4)
Corrosion resistance X X X (see 6.5)
‘Oxygen ageing X X

Electrical overvoltages

Non-metallic synthetic immersion X X

Vibration resistance X X

Brass material compatibility X X

a  Gas/air mixers that have a working pressure of < 0,1 MPa (1 bar) are not required to be strength tested.

b Gas/air mixers with no moving parts, or with parts that are only moved at the time of installation or servicing, are not
required to be tested for continued operation.

6.2 Hydrostatic strength

Test the gas/air mixer according to the procedure for testing hydrostatic strength specified in 1ISO 15500-2, at four
times the working pressure, in bar absolute, recommended by its manufacturer.

6.3 Leakage

Test the gas/air mixer at the temperatures of — 40 °C, 20 °C and 120 °C, at a pressure of 30 kPa (0,3 bar) above its
manufacturer's recommended working pressure. ‘

6.4 Continued operation

If the gas/air mixer's components move repeatedly during engine operation, then it shall undergo 100 000 cycles
from minimum to maximum flow. At the completion of this test, the gas/air mixer shall comply with 6.3 at room
temperature.

6.5 Corrosion Resistance

If materials or designs susceptible to corrosion are used in the component then the corrosion resistance test as
given in ISO 15500-2 shall be performed.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-12 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
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— Part 16: Rigid fuel line
— Part 17: Flexible fuel line
— Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 12:
Pressure relief valve (PRV)

1 Scope

This part of ISO 15500 specifies tests and requirements for the pressure relief valve (PRV), a compressed natural
gas fuel system component intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f)  refuelling receptacles.

NOTE 1 Itis recognized that miscellaneous components not specifically covered herein can be examined to meet the crlterla
of this part of ISO 15500 and tested according to the appropriate functional tests. .

NOTE 2  All references to pressure in this part of 1ISO 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE 3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 barl)] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 3833, Road vehicles — Types — Terms and definitions.

1) 1bar=0,1 MPa=105Pa; 1 MPa=1 N/mm?2
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ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part1l. General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions
For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 and the following apply.
3.1

set pressure
pressure at which it is intended that the PRV open

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer’s or agent’s name, trademark or symbol;
b) the model designation (part number);

c) the service pressure or pressure and temperature range.
The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);
e) the type of fuel;

f)  electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or date code;

i)  reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

5 Construction and assembly

The PRV shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and with the tests specified
in clause 6 of this part of ISO 15500.

o) .
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6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements

required by of this part of
ISO 15500-2 ISO 15500

Hydrostatic strength X X X (see 6.2)

Leakage X X (see 6.3)

Excess torque resistance X X

Bending moment X X

Continued operation X X X (see 6.4)

Operational X X (see 6.5)

Corrosion resistance X

Oxygen ageing X

Electrical overvoltages

Non-metallic synthetic immersion X X

Vibration resistance X X

Brass material compatibility X X

6.2 Hydrostatic strength

Test the PRV according to the procedure for testing hydrostatic strength specified in 1ISO 15500-2 to at least four
times its working pressure.

For the purposes of this test, the PRV’s mechanism shall be removed and its orifice blocked.

6.3 Leakage

Test the PRV at — 40 °C, 20 °C and 85 °C or 120 °C (if required by the operating conditions), at working pressure.

6.4 Continued Operation

The PRV shall be capable of withstanding 600 cycles of operation when tested according to the provisions of the
continued operation test procedure given in ISO 15500-2 and the following.

a) A test cycle consists of, first, pressurizing the PRV to the set pressure. This action shall cause the PRV to
open and vent. Once the valve is venting, reduce the inlet pressure; when the PRV re-seats the cycle is
finished.

b) After 600 cycles, test the PRV for leakage at 20 °C £ 5 °C at its working pressure. Cycle time shall be within a
period of 10 s £ 2 s.

A leA AnAa AN ialean .
Copyright International Organization for Slandardizationjserved 3
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 15500-12:2001(E)

6.5 Operational test

6.5.1 General

Verify the opening and re-seating pressures of the PRV. The opening pressure shall be equal to the set pressure
5% at 20 °C, and £ 5 % at — 40 °C and 85 °C or 120 °C (if required by the operating conditions).

6.5.2 Test procedure

Three randomly selected samples shall be subjected to the following test procedure. This test has three steps,
which shall be conducted in the order given. Appropriate test media shall be chosen (i.e. air, nitrogen, or natural
gas). If the test medium is not natural gas, then the calculated flow values shall be corrected for natural gas.

a) Establish the opening and re-seating values for the samples at 20 °C. Do this by first slowly pressurizing the
inlet of the sample to 110 % of the set pressure, noting the value at which it first opens.

b) Lower the inlet pressure until the PRV re-seats; note that value. The valves are considered to have passed if
all the following requirements are met:

— opening pressures shall be £ 5 % of the manufacturer’s set pressure;
— re-seating pressures shall be no less than 90 % of the set pressure;
— re-seating pressures shall be within £ 5 % of the average re-seating pressure.

¢) Repeat a) and b) at —40 °C and 85 °C or 120 °C (if required by the operating conditions). At each test
temperature, the following criteria shall be met:

— opening pressures * 15 % of the manufacturer’s set pressure;
— re-seating pressures no less than 80 % of the set pressure;

— re-seating pressures within £ 15% of the average re-seating pressure.

© 1SO 2001 — All rights reserved
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-13 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
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— Part 16: Rigid fuel line
— Part 17: Flexible fuel line
— Part 18: Filter

— Part 19: Fittings

Annex A forms a normative part of this part of ISO 15500. Annex B is for information only.
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 13:
Pressure relief device (PRD)

1 Scope

This part of ISO 15500 specifies tests and requirements for the pressure relief device (PRD), a compressed natural
gas fuel system component intended for use on the types of motor vehicles defined in 1ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f)  refuelling receptacles.

NOTE 1 Itis recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2  All references to pressure in this part of 1ISO 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE 3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 barl)] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

1) 1bar=0,1 MPa=105Pa; 1 MPa=1 N/mm?2
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ISO 3833, Road vehicles — Types — Terms and definitions.

ISO 11439, Gas cylinders — High pressure cylinders for the on-board storage of natural gas as a fuel for
automotive vehicles.

ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part1l: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions
For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 and the following apply.

3.1
combination relief device
PRD activated by a combination of high temperature and pressure acting together

3.2
fusible material
metal, alloy, or other material capable of being melted

3.3

rupture disc

operating part of a PRD which, when installed in the device, is designed to burst at a pre-determined pressure to
permit discharge of the cylinder

34

thermally activated relief device

PRD activated by high temperature and generally containing fusible material

35

yield temperature

temperature at which the fusible material becomes sufficiently soft to activate the device and to permit discharge of
the cylinder

4 Marking
If a stand-alone component, marking shall provide sufficient information to allow the following to be traced:
a) the manufacturer’s or agent’s name, trademark or symbol;

b) the fusible material yield temperature or PRD activation temperature (see annex A), and the rupture disc
pressure rating, as appropriate.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

5 Construction and assembly

5.1 The PRD shall comply with the applicable provisions of 1ISO 15500-1 and ISO 15500-2, and with the tests
specified in clause 6 of this part of ISO 15500.
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5.2 The PRD shall be suitable for the cylinder type and size used. The CNG cylinder and PRD system shall have
been tested according to ISO 11439 to ensure suitability.

6 Tests
6.1 Applicability
The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements of
required by ISO 15500-2 this part of ISO 15500

Hydrostatic strength X X X (see 6.2)
Leakage X X X (see 6.3)
Excess torque resistance X X
Bending moment Xa X X (see 6.4)
Continued operation X X X (see 6.5)
Corrosion resistance X
Oxygen ageing X X
Electrical overvoltages
Non-metallic synthetic immersion X
Vibration resistance X
Brass material compatibility X X
Accelerated life X X (see 6.6)
Benchtop activation X X (see 6.7)
Thermal cycling X X (see 6.8)
Condensate corrosion resistance X X (see 6.9)
Flow capacity X X (see 6.10)

&  This test is to confirm proper design and construction of stand-alone, externally threaded PRD designs and is not required
if the PRD is internally imbedded in the valve body.

6.2 Hydrostatic strength

6.2.1 Housing

The manufacturer shall either physically test the housing or prove its strength by calculation. The test shall be
performed according to the procedure given in ISO 15500-2 using a pressure of 80 MPa (800 bar) at 20 °C £ 5 °C.

6.2.2 Fusible material

6.2.2.1  Test procedure

Test the fusible material in the PRD with water at 30 MPa (300 bar) and 20 °C £ 5 °C for 30 min using the following
procedure.

© ISO 2001 - All rights reserved 3
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a) Randomly select three test specimens. For combination relief devices, the burst disc shall not be removed.
During the test, the fusible material shall not begin to extrude out of the PRD.

b) Increase the pressure at a rate of 0,5 MPa/s (5 bar/s) to 60 MPa (600 bar), or to the pressure at which the
fusible material starts to extrude.

6.2.2.2 Requirement

If the extrusion of the fusible material begins at less than 45 MPa (450 bar), the device is considered to have failed
the test.

6.3 Leakage

Follow the procedure for testing leakage given in ISO 15500-2, using the test temperatures and pressures given in
Table 2, below. The PRD shall be either bubble-free or have a leakage rate < 2 cm3/h (normal conditions).

Table 2 — Test temperatures and pressures

Temperature Pressure
°C MPa [bar]

— 40 15 [150]

82 26 [260]

6.4 Bending moment

The purpose of this test is to confirm proper design and construction of stand-alone, externally threaded PRD
designs. Test the PRD using the corresponding procedure given in ISO 15500-2.

6.5 Continued operation

6.5.1 Test procedure
a) Randomly select five test specimens.

b) Cycle the PRD according to Table 3, with water at between 10 % and 130 % of the service pressure, at a
maximum cyclic rate of 10 cycles per minute and a temperature of 82 °C £ 2 °C.

Table 3 — Test temperatures and cycles

Temperature Cycles
°C
82 2 000
57 18 000
6.5.2 Requirements
6.5.2.1 Following the test there shall be no extrusion of the fusible material from the PRD.

6.5.2.2 At the completion of the test, the PRD shall comply with the requirements of 6.3 and 6.7.
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6.6 Accelerated Life

6.6.1 General

Fusible materials can creep and flow within the operating temperature range of natural gas vehicle PRDs.
Accelerated life testing is performed to verify that the rate of creep is sufficiently low so that the device can perform
reliably for at least one year at 82 °C and for at least 20 years at 57 °C. Accelerated life testing shall be performed
on new PRD designs or designs in which the fusible material melt temperature or device activation mechanism is

modified. For devices not using activation materials that can creep, testing and analysis shall be performed to verify
that the device will perform reliably for at least one year at 82 °C and at least 20 years at 57 °C.

6.6.2 Test procedure

a) Place the test specimens in an oven or liquid bath, holding the specimens' temperature to within +£1 °C
throughout the test.

b) Elevate the pressure on the PRD inlet to 130 % of the service pressure and hold this constant to within
= 0,7 MPa (7 bar) until activation. The pressure supply may be located outside the controlled temperature oven
or bath. Limit the volume of liquid or gas to prevent damage to the test apparatus upon activation and venting.
Each device may be pressurized individually or through a manifold system. If a manifold system is used, each

pressure connection shall include a check valve to prevent pressure depletion of the system if one specimen
fails.

6.6.3 Long-term temperature

It is assumed that the time-to-activation, t, of fusible alloys is a rate process governed by the power-law relationship
of the formula:

t=ATB
where
T is temperature, and
A, B are constants dependent upon the fusible alloy and PRD design.

The calculated time-to-activation for the PRD shall be greater than one year at 82 °C and at least 20 years at
57 °C, and shall exceed 500 hours, long-term test temperature.

Mathematical manipulation results in the following requirement for long-term test temperature:
T, =T(0,057) 0,34[log(T /T¢)]
where
T_ s the long-term test temperature, in degrees Celsius;
T; is the fusible material yield temperature, in degrees Celsius;
T =82°C;
log is base 10.
6.6.4 Requirements

6.6.4.1 Three PRDs shall be tested at the fusible material yield temperature to verify that they activate in less
than 10 h.
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6.6.4.2 Five PRDs shall be tested at their long-term test temperature. The time-to-activation for long-term test
devices shall exceed 500 h.

6.7 Benchtop activation

6.7.1 General
6.7.1.1 The purpose of this test is to demonstrate that a PRD will activate consistently throughout its life.
6.7.1.2 Test two PRDs without subjecting them to other tests in order to establish a baseline time for

activation. PRDs subjected to the tests of 6.5 and 6.9 shall activate within the time limits defined in 6.7.2 or 6.7.3,
as applicable.

6.7.1.3 Test thermally activated relief devices in accordance with 6.7.2. Combination relief devices, activated
by a combination of high pressures and temperatures acting together, shall be tested in accordance with 6.7.3.

6.7.2 Thermally activated relief devices

6.7.2.1  Test setup
The test setup shall consist of either an oven or chimney capable of maintaining a gas temperature at

600 °C £ 10 °C in the area of the oven or chimney into which the PRD is inserted for testing. The PRD shall not be
exposed directly to flame.

6.7.2.2  Test procedure

a) Pressurize the PRD to 25 % of service pressure. The temperature shall remain within the acceptable range for
2 min prior to running the test.

b) Insert the PRD in the oven or chimney and record the time-to-activation, t.

6.7.2.3 Requirements
The PRDs subjected to the tests of 6.5, 6.8, 6.9, and the corrosion resistance and vibration resistance tests of
ISO 15500-2, shall activate to meet the following requirements where t, in minutes, is the time-to-activation of the
PRDs not subjected to those tests:

<5-t

<t+4min

6.7.3 Combination relief devices

6.7.3.1  Test procedure
a) Place the PRD in an oven heated to a temperature 10 °C above the yield temperature of the fusible material.

b) Activate the PRD by pressurizing until the rupture disc bursts.

6.7.3.2 Requirement
The PRD subjected to the tests of 6.5, 6.8, 6.9, and the corrosion resistance and vibration resistance tests of

ISO 15500-2, shall activate at a pressure > 75 % and < 105 % of the activation pressure of a PRD not subjected to
any previous testing.
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6.8 Thermal cycling

6.8.1 Test procedure
Thermally cycle the PRD between — 40 °C and 82 °C, as follows.

a) Place a depressurized PRD in a fluid bath maintained at — 40 °C or lower for a period of 2 h or more. Then
transfer the device to a fluid bath maintained at 82 °C or higher within 5 min.

b) Leave the depressurized PRD in the fluid bath maintained at 82 °C or higher for a period of 2 h or more. Then
transfer the device to the fluid bath maintained at — 40 °C or lower within 5 min.

c) Repeat steps a) and b) until a total of 15 thermal cycles have been achieved.

d) With the PRD conditioned for a period of 2 h or more in the — 40 °C fluid bath, cycle the PRD between no more
than 10 % and no less than 100 % of the service pressure for a total of 100 cycles.

6.8.2 Requirement

At the completion of the test, the PRD shall meet all the requirements of 6.3 and 6.7.
6.9 Condensate corrosion resistance

6.9.1 Test procedure

a) Seal the outlet port of the PRD.

b) Fill the PRD with the test solution given in 6.9.2 and soak the device for 100 h at 21 °C.

c) Empty the solution from the PRD and reseal the outlet port, then heat the device for an additional 100 h at
82 °C.

At the end of this test, the PRD shall meet all the requirements of 6.3 and 6.7.
6.9.2 Test solution

The test solution, by volume percentage, consists of

— 84,8 % Stoddard solvent,

— 10,0 % benzene,

— 2,5 % fryquel no. 15 or no. 20 compressor olil,

— 1,5 % water,

— 1,0 % methanol, and

— 0,2 % mercaptan.
6.10 Flow capacity

6.10.1 General

6.10.1.1 Three random samples of the PRD shall be tested for flow capacity. Each device tested shall be
caused to operate by temperature or a combination of temperature and pressure.
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6.10.1.2 After activation, and without cleaning, removal of parts or reconditioning, each PRD shall be subjected
to an actual flow test wherein the amount of air released by the device is measured. The rated flow capacity of the
device shall be the average flow capacity of the three samples, provided the individual flow capacities fall within
10 % of the highest flow capacity recorded.

6.10.2 Test procedure
a) Conduct flow testing with air at 0,8 MPa (8 bar) to 0,9 MPa (9 bar).
b) Measure the temperature.

c) Correct the calculation of flow rate to 0,7 MPa (7 bar) absolute and 15 °C.

The PRD shall be tested to establish its flow capacity in m3/h (normal conditions) of natural gas flow with an
accuracy of £ 10%. One acceptable method is to measure the temperature and pressure of a known volume of
compressed air or gas, both before and after conducting a flow test, and measure the time during flow.

7 Production batch inspection and acceptance testing

The PRD manufacturer shall institute a production batch inspection and acceptance testing program that ensures
consistent safety performance of the product.

EXAMPLE ANSI/IAS PRD1.
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Annex A
(normative)

Determination of fusible material yield temperature and PRD activation
temperature

A.1 General

Clause 4 of this part of ISO 15500 gives PRD manufacturers a choice of marking their products with either the
fusible material yield temperature or the PRD activation temperature [see b)]. In A.2 and A.3 the methods are given
for obtaining these values.

A.2 Fusible material yield temperature
A.2.1 Sample selection

Select at random two samples of the fusible material from each batch (heat) in the manufactured form (e.g. ingot,
wire).

A.2.2 Test Setup

For fusible material supplied in ingot form, two specimens, each 50 mm in length and approximately 6 mm in
diameter, shall be taken from each ingot for test purposes. For fusible material supplied in wire form, two test
specimens shall be taken from each coil with each specimen no less than 38 mm, and no greater than 50 mm, in
length. Each test specimen shall be positioned horizontally on two knife edges spaced apart so that the ends of the
specimen overhang the knife edges by 12 mm. The supported specimens shall be immersed in a glycerine bath at
a minimum distance of 6 mm from the bottom of the container.

A.2.3 Test procedure

a) Test two samples from a given ingot or coil of wire at one time. The bath temperature may be raised at a rate
of 3 °C/min up to 5 °C/min below the yield temperature of the material.

b) After the temperature has stabilized at this level, raise the bath temperature at a much slower rate so as not to
exceed 0,6 °C/min.

Measure the temperatures using a suitable sensing device inserted in the bath between, and closely adjacent to,
the specimens so that the sensor is immersed at the same level as the specimens.

A.2.4 Requirements

The yield temperature shall be taken as the temperature at which the second of the four ends of the specimens
loses its rigidity and droops, or at which there is drooping of the sections of the two specimens between the knife
edges, or both. After the temperature of the bath and fusible metal have stabilized, yielding shall occur before the
allowable yield temperature has been exceeded.

© ISO 2001 - All rights reserved 9



ISO 15500-13:2001(E)

A.3 PRD activation temperature determination

A.3.1 Differential scanning calorimetry (DSC) method

The activation temperature of the fusible material shall be measured by DSC.

A.3.2 Thermocouple method

Slowly heat the PRD, subjected to working pressure, by immersing it in a bath or using a hot air stream, until it
activates. Measure the temperature using a thermocouple.
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Annex B
(informative)

PRD trigger temperatures

In considering the trigger conditions suitable for PRDs in this part of ISO 15500, it has been necessary to take into
account the conflict between certain existing regulations.

The regulation Vd TUV 757 (Germany) requires the following trigger temperatures for PRDs:
— steel cylinders (Type 1) trigger temperature = (125 + 10) °C;
— aluminium and composite cylinders (Types 2, 3 and 4) = (110 + 10) °C.

Whereas, the regulation GRPE TRANS/WP.29/1998/33 (EC), Annex 4A, 4.2.4, requires that aluminium and
composite cylinders (Types 2, 3 and 4) = (110 + 10) °C.

© 1SO 2001 - All rights reserved 11
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-14 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuel line

— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 14:
Excess flow valve

1 Scope

This part of ISO 15500 specifies tests and requirements for the excess flow valve, a compressed natural gas fuel
system component intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) gliquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f) refuelling receptacles.

NOTE 1 Itis recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria of
this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2 All references to pressure in this part of ISO 15500 are to be considered gauge pressures unless otherwise specified.

NOTE 3 This part of ISO 15500 is based upon a service pressure for natural gas as fuel of 20 MPa [200 bar] settled at 15 °C.
Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example, a 25 MPa
(250 bar) service pressure system will require pressures to be multiplied by 1,25.

NOTE 4 1 bar = 0,1 MPa = 10° Pa; 1 MPa = 1 N/mm?.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated references,
the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of
currently valid International Standards.

ISO 3833:1977, Road vehicles — Types — Terms and definitions
ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles
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ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part1l: General
requirements and definitions

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance and
general test methods

3 Terms and definitions
For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 and the following apply.

31
internal excess flow valve
excess flow valve installed inside the cylinder or cylinder valve

3.2
external excess flow valve
excess flow valve installed outside the cylinder or cylinder valve

3.3
shut-off type excess flow valve
excess flow valve that stops flow when in the closed position

34
flow-limiter type excess flow valve
excess flow valve that limits flow when activated

NOTE The device resets automatically when the excess flow condition is no longer present.

35
activation
differential pressure flow or other condition specified by the manufacturer at which the excess flow valve is activated

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer's or agent's name, trademark or symbol;
b) the model designation (part number);

c) the service pressure or pressure and temperature range.

The following additional markings are recommended:

d) :the direction of flow (when necessary for correct installation);
e) ;Ethe type of fuel;

f) ifelectrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or data code;

j) reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it consists
of more than one part.
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5 Construction and assembly

The excess flow valve shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and with the
tests specified in clause 6 of this part of ISO 15500.

6 Tests

6.1 Applicability

There are many types of excess flow valves available. This part of ISO 15500 provides requirements for two different
designs: internal and external excess flow valves. A valve of either design could be one of two different types: shut-off
or flow-limiter. As excess flow valve designs vary, so will the tests required.

The function of an excess flow valve can be achieved in other ways. For example, instead of using a mechanical
device, an electronic system can be adopted to ensure the closing or limiting of the gas flow from the cylinder in an
accident.

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test method Applicable | i S0 Tos00-2| " this part of 1S6 15500
Hydrostatic strength X X X (see 6.2)
Leakage X X X (see 6.3)
Excess torque resistance X X X (see 6.4)
Bending moment X X X (see 6.5)
Continued operation X X X (see 6.6)
Corrosion resistance X X
Oxygen ageing X X
Non-metallic synthetic immersion X X
Vibration resistance X X
Brass material compatibility X X
Operation X X (see 6.7)

6.2 Hydrostatic strength
Thé purpose of this test is to establish the strength of the housing.

Te$t the excess flow valve according to the procedure for testing hydrostatic strength specified in ISO 15500-2. For
an internal excess flow valve, the test pressure shall be 80 MPa [800 bar]; for an external excess flow valve, the test
pressure shall be 100 MPa [1 000 bar].

6.3 Leakage
The internal leakage test shall be conducted on shut-off type excess flow valves.
Test the excess flow valve at the temperatures and pressures given in Table 2.
Copyright International Organization for S_I_e_iqd_gqi_z?_t'io_n‘.served 3
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Table 2 — Test temperatures and pressures

Temperature First test pressure Second test pressure
°C MPa [bar] MPa [bar]
-40 15 [150] Operational pressure
20 Operational pressure
- 30 [300]
85 Operational pressure

6.4 Excess torque resistance

The excess torque resistance test shall be conducted only on external excess flow valves.

See ISO 15500-2.

6.5 Bending moment

The bending moment test shall be conducted only on external excess flow valves.

See ISO 15500-2.

6.6 Continued operation

Cycle the excess flow valve 20 times at 20 MPa [200 bar] differential pressure. One cycle shall consist of one
opening and one closing. Upon completion of the test, the valve shall comply with 6.3 and 6.7.

6.7 Operation

Measure the flow of the excess flow valve when it activates. Perform the test using the activation conditions stated by
the manufacturer; the measured flow shall meet the manufacturer's specified flow.

Copyright International Organization for Standardization © 1SO 2002 — A” rights reserved
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale




ISO 15500-14:2002(E)

ICS 43.060.40

Price based on 4 pages

© ISO 2002 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

Not for Resale



INTERNATIONAL 1SO
STANDARD 15500-15

First edition
2001-01-15

Road vehicles — Compressed natural gas
(CNG) fuel system components —

Part 15:
Gas-tight housing and ventilation hose

Véhicules routiers — Composants des systémes de combustible gaz
naturel comprimé (GNC) —

Partie 15: Compartiment étanche pour gaz et tuyaux de ventilation

Reference number

—/@\— ISO 15500-15:2001(E)
_\@’_
——— ©1S0 2001

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 15500-15:2001(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2001

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +41 22749 01 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

Copyright International Organization for Standardization © ISO 2001 - A" nghts reserved
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale




ISO 15500-15:2001(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-15 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14:; Excess flow valve
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— Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuel line

— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 15:
Gas-tight housing and ventilation hose

1 Scope

This part of ISO 15500 specifies tests and requirements for the gas-tight housing and ventilation hose, compressed
natural gas fuel system components intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f)  refuelling receptacles.

NOTE 1 Itis recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2  All references to pressure in this part of 1ISO 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE 3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 bar?)] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions’ of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

1) 1bar=0,1 MPa =105 Pa; 1 MPa =1 N/mm?2
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ISO 3833, Road vehicles — Types — Terms and definitions.
ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 1: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer’s or agent’'s name, trademark or symbol;
b) the model designation (part number);

c) the temperature range.

The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);
e) the type of fuel;

f) electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or date code;

j)  reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

5 Construction and assembly

The gas-tight housing and ventilation hose shall comply with the applicable provisions of ISO 15500-1 and
ISO 15500-2, and with the tests specified in clause 6 of this part of ISO 15500.

The gas-tight housing shall be assembled in such a way that the function of the pressure relief device or devices
(PRD) will not be affected.

ol .
Copyright International Organization for Standardization © ISO 2001 - A” I’IghtS reserved

Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 15500-15:2001(E)

6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements
required by of his part of ISO 15500
ISO 15500-2
Leakage X X X (see 6.2)
Excess torque resistance X X

Bending moment

Continued operation

Corrosion resistance

Oxygen ageing X X

Electrical over-voltages

Non-metallic synthetic immersion

Vibfation resistance Xa X

Bréés material compatibility
Pull-off X X (see 6.3)

a  Applicable only if made of metal.

6.2 Leakage

Test the gas-tight housing according to the procedure for leakage specified in 1ISO 15500-2, at the temperatures
and pressures given in Table 2, below.

Table 2 — Test temperatures and pressures

Temperature Pressure
°C MPa [bar]

- 40 0,05 [0,5]

20 0,05 [0,5]

85 0,05 [0,5]

6.3 Pull-off

Test the ventilation hose, attached by a suitable connection device to the gas-tight housing and to any other
connecting point used, according to the following procedure and acceptance criterion.

Place the test specimen in an appropriate test fixture, then statically apply a tensile load along the ventilation hose
axis at a maximum rate of 100 N/min until the ventilation hose separates from its connecting points.

The force required to pull the ventilation hose apart from its connecting points shall be not less than 100 N.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-16 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14:; Excess flow valve

A IO ANNAa Al ollede HH
Copyright International Organization for Slandardization‘?served 1]
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 15500-16:2001(E)

— Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuel line

— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas (CNG) fuel system

components —
Part 16:

Rigid fuel line
1 Scope

This part of ISO 15500 specifies tests and requirements for the rigid fuel line, a compressed natural gas fuel
system component in accordance with 1SO 1127 intended for use on the types of motor vehicles defined in
ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f)  refuelling receptacles.

NOTE 1 Itis recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2  All references to pressure in this part of 1ISO 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE 3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 bar?] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

1) 1bar=0,1 MPa =105 Pa; 1 MPa =1 N/mm?2
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ISO 1127, Stainless steel tubes — Dimensions, tolerances and conventional masses per unit length.
ISO 3833, Road vehicles — Types — Terms and definitions.
ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 1: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer’s or agent’'s name, trademark or symbol;
b) the model designation (part number);

c) the service pressure or pressure and temperature range.
The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);
e) the type of fuel;

f)  electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or date code;

j)  reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

5 Construction and assembly

The rigid fuel line shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and with the tests
specified in clause 6 of this part of ISO 15500.

The rigid fuel line shall be compatible with the fittings specified by the fitting manufacturer.
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6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements
required by of this part of ISO 15500
ISO 15500-2
Hydrostatic strength X X X (see 6.2)
Leakage X X

Excess torque resistance

Bending moment

Continued operation X X X (see 6.3)

Corrosion resistance X X

Oxygen ageing

Electrical over-voltages

Non-metallic synthetic immersion

Vibration resistance

Brass material compatibility
Bending X X (see 6.4)

Conductivity

6.253 Hydrostatic strength

The rigid fuel line shall be tested according to the procedure for testing hydrostatic strength specified in
ISO 15500-2.

Test pressure upstream of the first stage of the pressure reduction shall be 100 MPa (1 000 bar). Test pressure
downstream of the first stage of the pressure reduction shall be four times its working pressure.

6.3 Continued operation

The rigid fuel line shall be subjected to a continued operation test for a total of 100 000 cycles.

6.4 Bending

Test the rigid fuel line according to the following procedure and acceptance criterion.
a) Select a mandrel with a diameter according to Table 2.

b) Bend the rigid fuel line over this mandrel once, forming a “U” shape.

c) Close the rigid fuel line's ends and pressurize it to four times its service pressure.

At completion of the test, the rigid fuel line shall not leak.
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Table 2 — Rigid fuel line external (RFLE) and mandrel diameters

RFLE diameter

Mandrel diameter

<8mm

3 x RFLE diameter

> 8 mm

5 x RFLE diameter
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Foreword

ISO {the International Organization for Standardization) is a worldwide federation of naticnal standards bodies (150
member bodies). The work of preparing International Standards is normally carried out through SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work., ISO collaborates closely with the International Electrotechnicai
Commission (IEC) on all matters of electrotechnicat standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies tasting a vote.

Aftention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard {SO 15500-17 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicies using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Pan 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

—-  Part 5: Manual cylinder valve

— Part 8: Autornatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 3: Pressure reguiator

—— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device {(FRD)

— Pan 14: Excess flow valve
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—  Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuef line

—— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings
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INTERNATIONAL STANDARD ISO 15500-17:2001(E)

Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 17:
Flexible fuel line

1 Scope
This part of 180 15500 specifies tests and requirements for the fiexible fuei fine, a compressed natural gas fuel
system component in accordance with SAE J 517 (100R-8 hose) or JIS B 8362 intended for use on the typas of

motor vehicles defined in 1ISO 3833,

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with 1ISO 15403 {mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas {LNG) fuel system components located upstream of, and inciuding, the vaporizer;
b) fuel containers;

¢} stationary gas engines;

d} container mounting hardware;

e} electronic fuel management;

f)  refuelling receptacles.

NOTE 3 itis recognized that miscellanecus components not specilically covered herein can be examined to meet the criteria
of this part of 1ISO 15500 and tested according to the appropriate functional tests.

NOTE 2 All references to pressure in this part of 1SQ 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE3  This part of IS0 15500 is based upon a service pressure for natural gas as a fugl of 20 MPa [200 bar V) settied at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor {ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25,

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500, For dated references, subsequent amendments 1o, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of 130 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the nermative document referred to applies. Members of IS0 and IEC maintain
registers of currently valid International Standards.

1} 1 bar=0,1MPa=105 Pa; 1 MPa = 1 N/mm?2
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IS0 3833, Aoad vehicles — Types — Terms and definitions.
ISO 15403, Natural gas — Designation of the qualily of natural gas for use as a compressed fuef for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas {CNG) fuel system components — Part 1: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

SAF J §17, Hydraulic hose.

JIS 8 8352, Textile reinforced thermoplastic hose assemblies for hydraulic use.

3 Terms and definilions

For the purposes of this part of 1SO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking

Marking of the component shali provide sufficient information to allow the following to be traced:
a)} the manufacturer's or agent’s name, trademark or symbol;

by the model designation (part number);

€) the service pressure or pressure and temperature range.
The following additional markings are recommended:

d) the direction of flow {when necessary for correct installation};
e) the type of fuel;

f} elecirical ratings;

g} the symbol of the certification agency,

h) the type approval number,

i)  the serial number or date code;

j)  reference to this part of ISO 15500,

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.
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9 Construction and assembly

The flexible fuel line shall comply with the applicable provisions of 1ISO 15500-1 and IS0 15500-2, and with the
tests specified in clause 6 of this part of 150 15500.

68 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specitic test requirements
required by of this part of 1S0 15500
ISO 15500-2
Hydrostatic strength X X X (see 6.2)
Leakage X X
Excess torque resistance X2 X

Bending moment

Continued operation X X X (see 6.3}
Corrosion resistance X X
Oxygen ageing X X

Electrical over-voltages

Non-metallic synthetic immersion X X

Vibration resistance

Brass material compatibility X X

Bending X X (see 6.4)
Pull-off X X {see 6.5}
Conductivity X X (see 6.6)
Permeability X X {see 8.7)

2 Applicable to the fittings,

6.2 Hydrostatic strength

The flexible fuel line shall be tested according to the procedure for testing hydrostatic strength specified in
ISO 15500-2.

Test pressure upstream of the first stage of the pressure reduction shall be 100 MPa (1 000 bar). Test pressure
downstream of the first stage of the pressure reduction shal! be four times its working pressure.

6.3 Continued operation

The flexible fuel line shall be subjected ta the continued operation test for a total of 20 000 cycles.
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6.4 Bending

Test the flexible fuel line using a suitable length of hose with no end fittings according to the following procedure
and acceptance cntena.

a) Carefully bend the hose and place it in a fixture as shown in Figure 1.

b) After the hose has been left in this position for 5 min, insert into one end of the hose a steel ball having a
diameter equal to half the hose's nominal inside diameter,

The fuel line shall not kink and the ball shall pass frealy from one end of the hose 1o the other.

Dimension in millimetres

19

2r

Key
1 Board

4 Hole size as necessary to fit hose cutside diameter.
b, = 10times the nominal hose inside diameter, or the hose manufacturer's specified minimum bend radius, whichever is

less.

Figure 1 — Bending test

6.5 Puli-off

Test the flexible fust line, attached to its fitting or fittings and coupled to its mating part or pans, according 1o the
following procedure and acceptance criterion.

Secure the subject specimen in an appropriate test fixture, then statically apply a tensile load along the flexible fuel
line axis at a maximum rate of 250 N/min untif the flexible fuel line separates from its fitting.

The force (F), in newtons, required to pult apart the fuel line from its fitting shall be that calculated as:
F=(n-d2.-P)<10

where
4 is the inside diameter, in millimetres:

P is the pressure, in bar.
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6.6 Electrical conductivity

Conduct the test with the hose depressurized and at the specified working pressure. Check the hose resistance
using an applied potential of up to 500 V DC and measuring the current.

Electrical resistance between couplings at each end of the hose shall be < 1 MO/m, in order to dissipate static
electricity.

6.7 Permeability

Fill a suitable length of hose with CNG to service or working pressure, place it in an enclosed sealed chamber at
ambient temperature and monitor it for leakage for 14 d.

The hourly permeation rate shall be less than 20 cm®m. Section the hose and inspect the interral surfaces for any
evidence of cracking or deterioration.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-18 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve
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— Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuel line

— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 18:
Filter

1 Scope

This part of 1SO 15500 specifies tests and requirements for the filter (standalone compressed natural gas fuel
system component) intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f)  refuelling receptacles.

NOTE 1 Itis recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2  All references to pressure in this part of 1ISO 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE 3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 bar?] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

1) 1bar=0,1 MPa =105 Pa; 1 MPa =1 N/mm?2
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ISO 3833, Road vehicles — Types — Terms and definitions.
ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 1: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer’s or agent’'s name, trademark or symbol;
b) the model designation (part number);

c) the service pressure or pressure and temperature range.
The f’jollowing additional markings are recommended:

d) tiﬁe direction of flow;

e) fhe type of fuel,

f) electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or date code;

j)  reference to this part of ISO 15500.

NOTE This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

5 Construction and assembly

The filter shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and with the tests specified
in clause 6 of this part of ISO 15500.

If non-conductive materials are used, the filter shall be designed to take its conductivity into account.
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6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements

required by of this part of ISO 15500
ISO 15500-2

Hydrostatic strength X X X (see 6.2)

Leakage X

Excess torque resistance X X

Bending moment X X

Continued operation X X X (see 6.3)

Corrosion resistance X X

Oxygen ageing X X

Electrical over-voltages

Non-metallic synthetic immersion X X

Vibration resistance X X (see 6.4)

Brass material compatibility X X

6.2 Hydrostatic strength
The filter shall be tested according to the procedure for testing hydrostatic strength specified in ISO 15500-2.

Test pressure upstream of the first stage of the pressure reduction shall be 100 MPa (1 000 bar). Test pressure
downstream of the first stage of the pressure reduction shall be four times its working pressure.

6.3 Continued operation

Subject the filter to continued operation for a total of 20 000 cycles.

6.4 Vibration resistance

Vibrate the filter, pressurized to its service or working pressure and sealed at both ends, for 30 min along each of
the three orthogonal axes at the most severe resonant frequencies determined as follows:

— by an acceleration of 1,5 g;
— within a sinusoidal frequency range of 10 Hz to 500 Hz;
— with a sweep time of 10 min.

At the completion of the test, the filter shall not show any indication of fatigue or component damage, and shall
meet the leakage test requirements.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical :
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 15500 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15500-19 was prepared by Technical Committee ISO/TC 22, Road vehicles,
Subcommittee SC 25, Road vehicles using natural gas.

ISO 15500 consists of the following parts, under the general title Road vehicles — Compressed natural gas (CNG)
fuel system components:

— Part 1: General requirements and definitions
— Part 2: Performance and general test methods
— Part 3: Check valve

— Part 4: Manual valve

— Part 5: Manual cylinder valve

— Part 6: Automatic valve

— Part 7: Gas injector

— Part 8: Pressure indicator

— Part 9: Pressure regulator

— Part 10: Gas-flow adjuster

— Part 11: Gas/air mixer

— Part 12: Pressure relief valve (PRV)

— Part 13: Pressure relief device (PRD)

— Part 14: Excess flow valve
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— Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuel line

— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings
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INTERNATIONAL STANDARD ISO 15500-19:2001(E)

Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 19:
Fittings

1 Scope

This part of 1SO 15500 specifies tests and requirements for fittings, compressed natural gas fuel system
components intended for use on the types of motor vehicles defined in ISO 3833.

This part of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono-fuel, bi-fuel
or dual-fuel applications). It is not applicable to the following:

a) liquefied natural gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

C) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f)  refuelling receptacles.

NOTE 1 Itis recognized that miscellaneous components not specifically covered herein can be examined to meet the criteria
of this part of ISO 15500 and tested according to the appropriate functional tests.

NOTE 2  All references to pressure in this part of ISO 15500 are to be considered gauge pressures unless otherwise
specified.

NOTE 3  This part of ISO 15500 is based upon a service pressure for natural gas as a fuel of 20 MPa [200 bar?] settled at
15 °C. Other service pressures can be accommodated by adjusting the pressure by the appropriate factor (ratio). For example,
a 25 MPa (250 bar) service pressure system will require pressures to be multiplied by 1,25.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

1) 1bar=0,1 MPa =105 Pa; 1 MPa =1 N/mm?2
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ISO 3833, Road vehicles — Types — Terms and definitions.
ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 1: General
requirements and definitions.

ISO 15500-2, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2: Performance
and general test methods.

3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer’s or agent’s name, trademark or symbol;
b) the model designation (part number);

c) the service pressure or pressure and temperature range.
The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);
e) the type of fuel;

f)  electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or date code;

j)  reference to this part of ISO 15500.

NOTE 1 This information can be provided by a suitable identification code on at least one part of the component when it
consists of more than one part.

NOTE 2  This information can be located on, or on a notice list inside, the packaging in which the component is shipped.

5 Construction and assembly

The fitting shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and with the tests specified
in clause 6 of this part of ISO 15500.

The fitting shall be compatible with the rigid fuel line.
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6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Tests applicable

Test Applicable Test procedure as Specific test requirements
required by of this part of ISO 15500
, ISO 15500-2
Hydrostatic strength X X X (see 6.2)
Leékage X
Excess torque resistance X X
Bending moment X X
Continued operation X X X (see 6.3)
Corrosion resistance X X
Oxygen ageing X X
Electrical over-voltages
Non-metallic synthetic immersion X X
Vibration resistance X X (see 6.4)
Pull-off X X (see 6.5)
Brass material compatibility X X

6.2 Hydrostatic strength
The fitting shall be tested according to the procedure for testing hydrostatic strength specified in ISO 15500-2.

Test pressure upstream of the first stage of the pressure reduction shall be 100 MPa (1 000 bar). Test pressure
downstream of the first stage of the pressure reduction shall be four times its working pressure.

6.3 Continued operation
Subject the fitting to continued operation for a total of 100 000 cycles.

The fitting shall only be tested while connected with a rigid fuel line.

6.4 Vibration resistance

Vibrate the fitting assembly, pressurized to its service or working pressure and sealed at both ends, for 30 min
along each of the three orthogonal axes at the most severe resonant frequencies determined as follows:

— by an acceleration of 1,5 g;
— within a sinusoidal frequency range of 10 Hz to 500 Hz;
— with a sweep time of 10 min.

At the completion of the test, the fitting assembly shall not show any indication of fatigue or component damage,
and shall meet the leakage test requirements.
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6.5 Pull-off

Test the fitting, attached to its rigid fuel line and coupled to its mating part or parts, according to the following
procedure and acceptance criterion.

Secure the subject specimen in an appropriate test fixture, then statically apply a tensile load along the rigid fuel
line axis at a maximum rate of 250 N/min until the rigid fuel line separates from the fitting.

The force (F), in newtons, required to pull apart the rigid fuel line from its fitting shall be that calculated as:
F=(n-d2-P)+10

where
d s the internal diameter, in millimetres;

P s the pressure, in bar.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. 1SO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15500-20 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 25, Road
vehicles using gaseous fuels.

ISO 15500 consists of the following parts, under the general titte Road vehicles — Compressed natural gas
(CNG) fuel system components:

¥ Part 1: General requirements and definitions
¥ Part 2: Performance and general test methods
¥ Part 3: Check valve

Y. Part 4: Manual valve

% Part 5: Manual cylinder valve

¥, Part 6: Automatic valve

% Part 7: Gas injector

¥, Part 8: Pressure indicator

%  Part 9: Pressure regulator

¥% Part 10: Gas flow adjuster

¥, Part 11: Gas/air mixer

Y. Part 12: Pressure relief valve

¥,  Part 13: Pressure relief device

¥ Part 14: Excess flow valve

% Part 15: Gas tight housing and ventilation hose
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% Part 16: Rigid fuel line
¥ Part 17: Flexible fuel line
Y2 Part 18: Filter

% Part 19: Fittings

% Part 20: Rigid fuel line in other material than stainless steel
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 20:
Rigid fuel line in material other than stainless steel

1 Scope

This Part of ISO 15500 provides specific requirements and tests applicable to the Rigid Fuel Line in Carbon
Steel, intended for use on the types of motor vehicles as defined in 1ISO 3833 with a service pressure for
natural gas as a fuel of 20 MPa (200 bar) settled at 15 °C.

ISO 15500 is intended to be applied to vehicles using natural gas which comply with requirements established
in ISO 15403 (mono-fuel, bi-fuel or dual-fuel applications). This standard does not apply to the following:

a) Liquefied Natural Gas (LNG) fuel system components located upstream of, and including, the vaporizer;
b) fuel containers;

c) stationary gas engines;

d) container mounting hardware;

e) electronic fuel management;

f)  refuelling receptacles.

NOTE All references to pressure in this part of ISO 15500 are to be considered gauge pressures unless otherwise
specified. 1 bar = 100 kPa = 0,1 MPa

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For the undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 3833:1977, Road vehicles - Types - Terms and definitions.

EN 10305-1:2003, Steel tubes for precision applications — Technical delivery conditions — Seamless cold
drawn tubes

ISO 15500-1, Road vehicles - Compressed natural gas (CNG) fuel system components - Part 1. General
requirements and definitions

ISO 15500-2, Road vehicles - Compressed natural gas (CNG) fuel system components - Part 2: Performance
and general test methods

ISO 15403, Natural Gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.
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3 Terms and definitions

For the purposes of this part of ISO 15500, the terms and definitions given in ISO 15500-1 apply.

4 Marking and labelling

Marking of the component shall provide sufficient information to allow the following to be traced:
a) the manufacturer’s or agent’s name, trademark or symbol;
b) the model designation (part number);

c) the service pressure or pressure and temperature range.
The following additional markings are recommended:

d) the direction of flow (when necessary for correct installation);
e) the type of fuel;

f) electrical ratings (if applicable);

g) the symbol of the certification agency;

h) the type approval number;

i) the serial number or date code;

j) reference to this part of ISO 15500.

NOTE  This information applies to both coated and uncoated tubes and it can be provided by a suitable identification
code, according with EN 10305-1:2003.

5 Qualifications for construction and assembly

The rigid fuel line shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and with the
tests specified in clause 6 of this part of ISO 15500.

The rigid fuel line in Carbon Steel shall be in accordance with EN 10305-1:2003.
The rigid fuel line in Carbon Steel shall be seamless.

The rigid fuel line and the fittings devices shall be compatible, in order to avoid electrochemical corrosion.

6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.
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Table 1 — Tests applicable

ISO/DIS 15500-20

Test methods Applicable Test procedure as Specific test requirements
required by 1ISO 15500-2 of this part of ISO 15500
Hydrostatic strength X X X (see 6.2)
Leakage X X
Excess torque resistance
Bending moment
Continued operation X X X (see 6.3)
Corrosion resistance X X
Oxygen ageing X(®) X(®)
Electrical over-voltages
Non-metallic synthetic immersion X(®) X(®)
Vibration resistance
Brass material compatibility
Bending X X (see 6.4)
Conductivity

NOTE (*) Applicable to non-metallic coating.

6.2 Hydrostatic strength

The rigid fuel line shall be tested according to the procedure for testing hydrostatic strength specified in 1SO

15500-2.

Test pressure upstream of the first stage of the pressure reduction shall be 100 MPa (1 000 bar). Test
pressure downstream of the first stage of the pressure reduction shall be four times its working pressure.

6.3 Continued operation

The rigid fuel line shall be subjected to a continued operation test for a total of 100 000 cycles.

6.4 Bending

Test the rigid fuel line according to the following procedure and acceptance criterion.

a) Select a mandrel with a diameter according to Table 2.

b) Bend the rigid fuel line over this mandrel once, forming a “U” shape.
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c¢) Perform corrosion resistance test according 1ISO 15500-2 clause 10.
d) Close the rigid fuel line's ends and pressurize it to four times its service pressure.

At completion of the test, the rigid fuel line shall not leak and all coatings that provides the corrosion
resistance shall not break or crack.

Table 2 — Rigid fuel line external (RFLE) diameter

RFLE diameter MANDREL diameter
£8 mm 3 x RFLE diameter
>8 mm 5 x RFLE diameter
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