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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fofj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Road vehicles — Liquefied petroleum gas (LPG) fuel system
components —

Part 7:
Remotely controlled service valve with excess flow valve

Thi
con|
use
spe

Thi
in a

It i3
for

appfropriate functional tests.

All

Thi
at 2
pre

2

The
con|

Scope

5 document specifies general requirements and definitions of the liquefied.,petroleu
ponent: remotely controlled service valve with excess flow valve. This cofaponent is if
on the types of motor vehicles as defined in ISO 3833. It also provides general design pri
Cifies requirements for instructions and marking.

5 document is applicable to vehicles (mono-fuel, bi-fuel or dual-fuel‘applications) using ga
ccordance with ISO 9162. It is not applicable to the following:

fuel containers;

stationary gas engines;
container mounting hardware;
electronic fuel management;
refuelling receptacles.

recognized that miscellaneous components not specifically addressed herein can be
Fompliance with the criteria of anyapplicable part of the ISO 20766 series, including tes

references to pressure in this'document are considered gauge pressures unless otherwis

5 document applies te.device which have a service pressure in the range of 110 kPa (k
0 °C) and 840 kPa/fpropane rich at 20 °C), hereinafter referred to in this document. Ot
ssures can be acconimodated by adjusting the pressure by the appropriate factor (ratio).

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3

m gas fuel
tended for
hciples and

seous fuels

examined
ting to the

b specified.

utane rich
her service

pir content
pplies. For

un

ated references the latest edition of the referenced document (inr]nding any amendmen

s) applies.

ISO 20766-1:2018, Road vehicles — Liquefied petroleum gas (LPG) fuel systems components — Part 1:

Gen

eral requirements and definitions

ISO 20766-2, Road vehicles — Liquefied petroleum gas (LPG) fuel systems components — Part 2:
Performance and general test methods

[EC

3

60529, Degrees of protection provided by enclosures (IP Code)

Terms and definitions

For the purposes of this document, the terms and definitions given in in ISO 20766-1 and the following
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

commanded stop

period of time during which the combustion engine is switched off automatically for fuel saving and is
allowed to start again automatically

4 Markings

The remotply controlled service valve with excess flow valve shall bear, the following clearly legible
and indeliljle identification markings consisting of characters, figures or symbols:

a) the mgnufacturer’s or agent’s name, trademark or symbol;

b) the mddel designation (part number);

c) the warking pressure and temperature range;

d) the year and month of fabrication;

e) the rated closing flow capacity.

The follow|ng additional markings are recommended:

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

— electrikal ratings (if applicable);

— the symbol of the certification agency;
— the tyl: approval number;

— the setfial number or date code;

— areferfence to this document/i.e. ISO 20766-7.

NOTE This informationrcan’be provided by a suitable identification code on atleast one part of the compohent
when it congists of more thah'one part.

In addition to the tharkings specified above, if the valve is compatible with start/stop systems, onfe of
the followihg additional marks shall be used for automatic cylinder valves:

— “H1” ifltheyvalve is to be used with an engine that shuts off automatically when the vehicle comgs to
a halt;

— “H2” if the valve is to be used with an engine that, in addition to a), it also shuts off automatically
when the vehicle drives with an electric motor only;

— “H3”ifthe valveisto be used with an engine that, in addition to a) or b), it also shuts off automatically
when the accelerator pedal is released.

5 Construction and assembly

5.1 The remotely controlled service valve with excess flow valve shall be designed to withstand the
maximum operating pressure as applicable.

2 © IS0 2023 - All rights reserved
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5.2 The remotely controlled service valve with excess flow valve shall be designed to withstand a
temperature between the minimum operating temperature and maximum operating temperature in

ISO

5.3

a)
b)

20766-1:2018, Table 1.

In order to prevent electrical sparking in case of fracture of the component, the electrically
operated remotely controlled service valve with excess flow valve shall:

be insulated in a manner that no current is lead through LPG containing parts;

have the electrical system of the device isolated from the body.
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isolation resistance shall be >10 MQ.

In the case where a remotely controlled service valve with excess flow valve.is-actiy
tric/external power, the valve shall be in “closed” position when its power is switched of

The remotely controlled service valve with excess flow valve shall beyinstalled dire
container, without any intervening fittings.

The remotely controlled service valve with excess flow valve shall be controlled sug
bmatically closed when the engine is not running, irrespectiye of the position of the ignit
shall remain closed as long as the engine is not running.

Notwithstanding the provision of 5.6, in case of, liquid injection system, if a fuel re

frolled service valve with excess flow valve openifor a period not longer than necessary t
em equilibrium (avoid vapour lock) before statiting the engine in LPG running mode.

Notwithstanding the provisions of 5.6;the remotely controlled service valve may stay
tion during the commanded stop phases.

In case the service valve is combined with an LPG fuel supply pump, identification o
|1 be realised by the markifig “PUMP INSIDE” and the identification of the pump eit|
king plate of the LPG container or on the multivalve if present. Electrical connections
container shall comply(with protection degree class IP 40 according to IEC 60529.

D Service valve with'liquid LPG at a pressure <3 000 kPa shall withstand a pressure of 6
open and closedposition. Service valves with liquid LPG at a pressure >3 000 kPa shall ¢
ssure of 2,25.the working pressure (WP) in the open and closed position.

| Thesservice valve shall not, at the shut-off position, allow an internal leak rate i
ctigny There may be leak in the back-flow direction.

ated by an
.

ctly on the

h that it is
ion switch,

circulation

equired to reach the system equilibrium (avoid yapour lock), it is allowed to keep the remotely

p reach the

in an open

f the pump
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750 kPa in
rithstand a

h the flow

5.12 The excess flow valve shall be mounted inside the container.

5.13 The excess flow valve shall be designed with a bypass to allow for equalization of pressures.
Where a manual or automated reset is provided, a bypass is not necessary.

5.14 The excess flow valve shall cut off at a pressure difference over the valve of 90 kPa. At this
pressure difference the flow shall not exceed 8 000 cm3/min. For larger engines the value of 8 000 cm3/
min may not be adequate for engine performance. In this case the system designer shall specify a
maximum excess flow rate for the engine.

5.15 When the excess flow valve is at cut-off position, the flow through the by-pass shall not exceed
500 cm3/min at a difference pressure of 700 kPa.
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6 Tests

6.1 Applicability

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

Table 1 — Applicable tests

Test Applicable Test procedure as re- Specific test require-
quired by ISO 20766-2 | ments of this document
Hydrostati¢ strength X X X (see 6.2)
External lepkage X X
High tempdrature X X (see 6.3)
Low tempefature X X (seé 6.4)
Seat leakage X X'(see 6.5)
Continued pperation (endur- X X X (see 6.6)
ance test)
Operationad] test X X (see 6.7)
Non-metallfc material immer- Xa X
sion
(LPG compatibility)
Corrosion fjesistance Xa X
Resistance|to dry heat Xa X
Ozone ageipg Xa X
Creep Xa X
Temperatute cycle Xa X
a2 Only if dpplicable.
6.2 Hydyostatic strength
Test the remotely controlled service yalve with excess flow valve according to the procedure for tesfing
hydrostati¢ strength specified in(1SO 20766-2. The test pressure shall be 2,25 times the working
pressure.
6.3 High temperature
The remotely controlled service valve with excess flow valve shall not leak more than 15 cnj3/h
at normal [conditiens) when subjected to the leakage test specified in ISO 20766-2 at the maxinum
operating femperature (65 °C or 85 °C or 120 °C as applicable) and pressure equal to 150 % of|the
working pifessure. The component shall be conditioned for at least 8 h at this temperature.
6.4 Low temperature

The remotely controlled service valve with excess flow valve shall not leak more than 15 cm3/h
at normal conditions when subjected to the leakage test specified in ISO 20766-2 at the minimum
operating temperature (-40 °C or -20 °C as applicable) and pressure equal to 150 % of the working
pressure. The component shall be conditioned for at least 8 h at this temperature.

6.5 Seatleakage test

6.5.1 The following tests for seat leakage shall be conducted on samples of a service valve which has
previously been subjected to the external leak test according to the procedure specified in ISO 20766-2.

© IS0 2023 - All rights reserved
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6.5.2 Seat leakage tests are conducted with the inlet of the sample valve connected to a source
of aerostatic pressure, the valve in the closed position, and with the outlet open. A positive shut-off
valve and a pressure gauge having a pressure range not less than 1,5 times nor more than 2 times the
test pressures shall be installed in the pressure supply piping. The pressure gauge shall be installed
between the positive shut-off valve and the sample under test. While under the applied test pressure,
observations for leakage are to be made with the open outlet submerged in water unless otherwise
indicated.

6.5.3 Conformance with 6.5.5 shall be determined by connecting a length of tubing to the valve
outlet. The open end of this outlet tube shall be located within an inverted graduated cylinder which

is cfilibrated in cubic centimetres. The inverted cylinder snall be closed Dy a water seal. Lhg apparatus

sha|l be adjusted so that:

a) [the end of the outlet tube is located approximately 13 mm above the water levelhwithin the inverted
graduated cylinder, and

b) |the water within and exterior to the graduated cylinder is at the same leyel: With these afjustments
made, the water level within the graduated cylinder shall be recorded.”"With the valve in closed
position assumed as the result of normal operation, air or nitrogef at the specified test pressure
shall be applied to the valve inlet for a test period of not less thah 2 min. During this time, the
vertical position of the graduated cylinder shall be adjusted, if-necessary, to maintain §ame water
level within and exterior to it.

At the end of the test period and with the water within and/exterior to the graduated cylinder at the

sanje level, the level of water within the graduated cylinder is again recorded. From thg change of
volume within the graduated cylinder, the leakage rate ‘shall be calculated according to thg following
formula:
27 P
t T 101,3

whgre

V, 1isthe leakage rate, cubic cenitimetres of air or nitrogen per hour;

V. istheincrease in volume within graduated cylinder during test;

t isthe time of thé test, in minutes;

P isthe barometric pressure during test, in kPa;

T istheambient temperature during test, in K.
6.5/4 Instead of the method described in 6.5.3, leakage may be measured by a flowmeter ipstalled on
thefinlétside of the valve under test. The flowmeter shall be capable of indicating accurately, [for the test

flui

d employed, the maximum leakage flow rates permitted.

6.5.5 The seat of a service valve, when in the closed position, shall be free from leakage at any
aerostatic pressure between 0 to 3 000 kPa or from 0 to the working pressure (WP) in accordance with
working pressure of service valve.

6.6 Continued operation (endurance test)

6.6.1 Test the remotely controlled service valve in accordance with the procedure for testing
continued operation given in ISO 20766-2, for 50 000 cycles, but lower the downstream pressure of the
test fixture to less than 2 % of the working pressure, and perform the leakage test in accordance with
6.3, 6.4 and 6.5. The valve shall continue to operate according to the manufacturer's specifications.

© IS0 2023 - All rights reserved
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6.6.2 Following cycling and leakage testing, perform the hydrostatic strength test in accordance with
6.2.

6.6.3 If the remotely controlled service valve is to be used in vehicles with start-stop systems, and
closed during commanded stop phases, the valve shall be submitted to the following numbers of
operations during test:

a)
b)

200 000 cycles (mark “H1") if the engine shuts off automatically when the vehicle comes to a halt;

500 000 cycles (mark “H2”) if, in addition to a), the engine also shuts off automatically when the

vehicle-driveswzith the electric maotor nn]y;

D00 cycles (mark “H3”) if, in addition to a) or b), the engine also shuts off automatically, Wlhen
elerator pedal is released.

1000
the acq

c)

6.7 Operation test for excess flow valve

the
ure

6.71 An
rated closi
differentia

excess flow valve shall operate at not more than 10 % above, nor less than 20 % below
hg flow capacity specified by the manufacturer, and shall close automatically at a press
across the valve of not more than 100 kPa during the operation tests described below.

6.7.2 Th
for use onl
and with
in vertical,
restriction

ree samples of each size and style of valve are to be subjectéd'to these tests. A valve intenjded
y with liquid shall be tested with water, otherwise the‘tests are to be made both witH air
pater. Except as indicated in 6.7.3, separate tests are<t0 be run with each sample installled
horizontal and inverted positions. The tests with airshall be made without piping or other
s connected to the outlet of the tests sample.

6.7.3 A vjalve intended for installation in one positiononly may be tested only in that position.

6.7.4 The test with air shall be conducted by ttilizing a properly designed and calibrated orifice

flowmeter

6.7.5 Th
pressure-g

of the flange type, connected to a-s0urce of air supply of adequate capacity and pressure

b test sample shall be connected to the outlet of the flowmeter. A manometer or calibrg
uge reading in increments)of not more than 3 kPa shall be installed on the upstream sid

ted
e of

the test safnple to indicate the closing pressure.

eck
the
be

6.7.6 Th
valve closq
closing pre
calculated,

P test is conducted by slowly increasing the flow of air through the flowmeter until the cH
s. At the instanit-of closing, the pressure differential across the flowmeter orifice and
ssure indicated by the gauge are to be recorded. The rate of flow at closing is then t

6.7.7 Ot]rer types of flowmeters and a gas, other than air, may be used.

6.7.8 The test with water shall be conducted using a liquid flowmeter (or equivalent) installed in a
piping system having sufficient pressure to provide the required flow. The system shall include an inlet
piezometer or pipe at least one pipe size larger than the valve to be tested, with a flow control valve
connected between the flowmeter and piezometer. A hose or hydrostatic relief valve, or both, may be
used to reduce the effect of the pressure shock when the excess flow value closes.

6.79 The test sample shall be connected to the outlet end of the piezometer. A manometer or
calibrated pressure gauge of the retard type, which will permit readings in the range of 0 kPa to
1 440 kPa shall be connected to a pressure take-off on the upstream side of the test sample to indicate
the closing pressure. The connection shall be made using a length of rubber hose between the pressure
gauge and the pressure take-off, with a valve installed at the gauge inlet to permit bleeding air from the
system.
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6.7.10 Prior to the test, the flow control valve shall be opened slightly, with the bleed valve at the
pressure gauge open, to eliminate air from the system. The bleed valve is then to be closed and the test
is conducted by slowly increasing the flow until the check valve closes. During the test the pressure
gauge shall be positioned at the same level as the test sample. At the instant of closing, the rate of flow
and closing pressure are to be recorded. When the excess flow valve is at cut-off position, the leakage or
by-pass rate of flow shall be recorded.
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