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Requl ati on No. 67, anend to read:

"UNI FORM PROVI SI ONS CONCERNI NG
l. APPROVAL OF SPECI FI C EQUI PMENT OF MOTOR VEHI CLES
USI NG LI QUEFI ED PETROLEUM GASES | N THEI R PROPULSI ON SYSTEM
1. APPROVAL OF A VEHI CLE FI TTED W TH SPECI FI C EQUI PMENT
FOR THE USE OF LI QUEFI ED PETROLEUM GASES I N I TS PROPULSI ON
SYSTEM W TH REGARD TO THE | NSTALLATI ON OF SUCH EQUI PMENT

1. SCOPE
Thi s Regul ation applies to:

1.1. Part I. Approval of specific equi pment of notor vehicles using
liquefied petrol eum gases in their propul sion system

1.2. Part 1. Approval of a vehicle fitted with specific equipnment for
the use of liquefied petroleumgases in its propul sion
systemwith regard to the installation of such equipnent.

2. DEFINITION AND CLASSIFICATION OF COMPONENTS

LPG conmponents for use in vehicles shall be classified with regard to
t he maxi mum operating pressure and function, according to figure 1

Class 1 Hi gh pressure parts including tubes and fittings containing
liquid LPG at vapour pressure or increased vapour pressure
up to 3,000 kPa.

Class 2 Low pressure parts including tubes and fittings containing
vaporized LPG with a maxi num operating pressure bel ow
450 kPa and over 20 kPa above atnospheric pressure.

Class 2A Low pressure parts for a limted pressure range including
tubes and fittings containing vaporized LPG with a maxi mum
operating pressure bel ow 120 kPa and over 20 kPa above
at nospheric pressure.

Class 3 Shut - of f val ves and pressure relief valves, when operating
in the liquid phase.

LPG component s designed for a maxi mum operating pressure bel ow 20 kPa
above at nospheric pressure are not subjected to this Regul ation

A conponent can consi st of several parts, each part classified in his
own class with regard to maxi mum operating pressure and function
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Figure 1:

Classification with regard to maxi mum operating pressure and function

[ FI GURE - OFFSET]
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"Pressure" nmeans relative pressure versus atnospheric pressure
unl ess ot herw se stated.

"Service pressure” means the settled pressure at a uniform gas
tenperature of 15 °C

"Test pressure" means the pressure to which the conponent is
subj ected during the approval test.

"Wor ki ng pressure” means the maxi mum pressure to which the
conmponent is designed to be subjected and on the basis of which its
strength i s determ ned.

"Operating pressure" neans the pressure under nornal operating
condi tions.

"Maxi mum operating pressure" means the maxi num pressure in a
conponent which mght arise during operation

"Classification pressure" means the maxi mum al | owabl e operati ng
pressure in a conponent according to its classification

"Specific equipnment” means:
(a) the container,
(b) the accessories fitted to the container

(c) the vaporizer/pressure regul ator,

(d) the shut-off valve

(e) the gas injection device or injector or gas m xi ng pi ece,

(f) the gas dosage unit, either separate or conbined with the gas

i nj ection device,

(g) flexible hoses,

(h) filling unit,

(i) non-return valve

(j) gas-tube pressure relief valve
(k) filter unit,

(I') pressure or tenperature sensor,
(m  fuel punp,

(n) service coupling,

(o) electronic control unit,

(p) fuel rail;

"Cont ai ner" neans any vessel used for the storage of |iquefied
petrol eum gas;

A contai ner can be:

(i) a standard cylindrical container with a cylindrical shell, two
di shed ends either torispherical or elliptical and the
requi red openi ngs;

(ii) a special container: other containers than standard
cylindrical containers. The dinensional characteristics are
given in annex 10, appendix 5;

"Type of container” neans containers which do not differ in respect
of the dinensional characteristics as specified in annex 10;

"Accessories fitted to the container”™ means the foll ow ng equi prent
whi ch may be either separate or conbined:

(a) 80 per cent stop valve

(b) level indicator

(c) pressure relief valve

(d) renotely controlled service valve with excess flow val ve
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fuel pump

mul tival ve

gas-tight housing
power supply bushing
non-return val ve
pressure relief device
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"80 per cent stop valve" nmeans a device that |limts the filling at
maxi mum 80 per cent of the capacity of the container

"Level indicator” neans a device to verify the level of liquid in
t he cont ai ner;

"Pressure relief valve (discharge valve)" nmeans a device to limt
the pressure build-up in the container

"Renotely controlled service valve with excess flow valve" neans a
device which allows the establishnent and interruption of LPG
supply to the evaporator/pressure regulator; remotely controlled
means that the service valve is controlled by the electronic
control unit; when the engine of the vehicle is not running the
val ve is closed; an excess flow valve nmeans a device to limt the
fl ow of LPG

"Fuel punp" neans a device to establish the supply of liquid LPGto
the engi ne by increasing the pressure of the container with the
fuel punmp supply pressure;

"Mul tivalve" means a device consisting of all or part of the
accessories nmentioned in paragraphs 2.5.1. to 2.5.3. and 2.5.8.

"Gas-tight housing" neans a device to protect the accessories and
to vent any | eakages to the open air

power supply bushing (fuel punp/actuators/fuel |evel sensor);

"Non-return valve" nmeans a device to allow the flow of |iquid LPG
in one direction and to prevent the flow of liquid LPGin the
opposite direction;

"Vaporizer" nmeans a device intended to vaporize LPG froma liquid
to a gaseous state;

"Pressure requlator" means a device intended for reducing and
regul ating the pressure of liquefied petrol eum gas;

"Shut -of f val ve" neans a device to cut off the flow of LPG

"Gas-tube pressure relief valve" neans a device to prevent the
pressure build up in the tubes above a pre-set val ue;

"Gas injection device or injector or gas m xing piece" neans a
devi ce which establishes the liquid or vaporized LPGto enter the
engi ne;

"Gas dosage unit" neans a device which neters and/or distributes
the gas flow to the engine and can be either conmbined with the gas
i njection device or separate.

"Electronic control unit" neans a device which controls the LPG
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demand of the engine and cuts off automatically the power to the
shut-of f valves of the LPG systemin case of a broken fuel supply
pi pe caused by an accident, or by stalling of the engine;

"Pressure or tenperature sensor" means a device whi ch neasures
pressure or tenperature;

"LPG filter unit" neans a device which filters the LPG the filter
can be integrated in other conponents;

"El exi bl e hoses™ means hoses for conveying |iquefied petrol eum gas
in either a liquid or vapour state at various pressures from one
poi nt to anot her;

"Eilling unit" means a device to allow filling of the container
the filling unit can be realised by integration in the 80% stop
val ve of the container or by a renote filling unit at the outside
of the vehicle;

"Service coupling” means a coupling in the fuel line between the
fuel container and the engine. |If a nonofuel vehicle is out of

fuel the engine can be operated by neans of a service fue
cont ai ner which can be coupled to the service coupling;

"Fuel rail" nmeans a pipe or duct that connects the fuel injection
devi ces;

"Liqguefied petroleumgas (LPG" nmeans any product essentially
conposed of the foll ow ng hydrocarbons:

propane, propene (propylene), normal butane, isobutane,

i sobutyl ene, butene (butyl ene) and ethane.

Eur opean Standard EN 589: 1993 specifies requirenments and net hods of
test for autonotive LPG as marketed and delivered in the countries
of the nenmbers of CEN (European Commttee for Standardization).
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PART 1

APPROVAL OF SPECIFIC EQUIPMENT OF MOTOR VEHICLES USING LIQUEFIED PETROLEUM

GASES IN THEIR PROPULSION SYSTEM

APPLICATION FOR APPROVAL

The application for approval of specific equi pnent shall be
submitted by the hol der of the trade nanme or mark or by his duly
accredited representative.

It shall be acconpani ed by the undernenti oned docunents in
triplicate and by the follow ng particul ars:

a detailed description of the type of the specific equipnment (as
specified in annex 1),

a drawing of the specific equipnment, sufficiently detailed and on
an appropriate scale,

verification of conmpliance with the specifications prescribed in
par agraph 6 of this Regul ation

At the request of the technical service responsible for conducting
approval tests, sanples of the specific equi pnent shall be
provi ded.

Suppl enrent ary sanpl es shall be supplied upon request.

MARKINGS

Al'l conponents submitted for approval shall bear the trade nane or
mar k of the manufacturer and the type; and for non-netallic
conponents al so the manufacturing nonth and year; this marking
shall be clearly legible and indelible.

All equi prent shall have a space | arge enough to accomopdate the
approval mark including the classification of the conponent (see
annex 2A); this space shall be shown on the drawings referred to in
par agraph 3.2.2. above.

Every container shall also bear a marking plate, welded to it, with
the following data clearly legible and indelible:

(a) a serial nunber;

(b) the capacity in litres;

(c) the marking "LPG';

(d) test pressure [bar];

(e) the wording: "maxi num degree of filling: 809%;
(f) year and nonth of approval (e.g. 99/01);

(g) approval mark according to paragraph 5.4.

(h) the marking "PUWP I NSIDE" and a marking identifying the punp
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5.

5. 3.

5.4.

when a punp is nounted in the container

APPROVAL

If the equi pment sanples submitted for approval neet the
requi renents of paragraphs 6.1. to 6.13. of this Regul ation
approval of the type of equi prment shall be granted.

An approval number shall be assigned to each type of equi pnent
approved. Its first two digits (at present 00 for the Regul ation
inits original form shall indicate the series of anmendments

i ncorporating the nost recent nmajor technical anendnents nade to
the Regul ation at the tinme of issue of the approval. The sane
Contracting Party shall not assign this al phanumeric code to

anot her type of equi pment.

Noti ce of approval or of refusal or of extension of approval of an
LPG equi pnent type/part pursuant to this Regul ation shall be
conmuni cated to the Parties to the Agreenent applying this
Regul ati on, by neans of a formconformng to the nodel in annex 2B
to this Regul ation.

There shall be affixed, conspicuously and in the space referred to
i n paragraph 4.2. above, to all equipnment conformng to a type
approved under this Regulation, in addition to the mark prescribed
in paragraphs 4.1. and 4.3., an international approval mark

consi sting of:
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5.4.1. A circle surrounding the letter "E" followed by the distinguishing
nunber of the country which has granted approval 1/.

5.4.2. The nunber of this Regulation, followed by the letter "R', a dash
and the approval number to the right of the circle prescribed in
paragraph 5.4.1. This approval nunber consists of the conponent
type approval nunber which appears on the certificate conpleted for
this type (see paragraph 5.2. and annex 2B) preceded by two figures
i ndi cating the sequence of the |atest series of anendnments to this
Regul ati on.

5. 5. The approval mark shall be clearly |egible and be indelible.

5. 6. Annex 2A to this Regul ation gives exanpl es of the arrangenent of
the aforesaid approval mark

6. SPECIFICATIONS REGARDING THE VARIOUS COMPONENTS
OF THE LPG EQUIPMENT

6. 1. General provisions

The specific equi pnment of vehicles using LPGin their propul sion
system shall function in a correct and safe way.

The materials of the equi pment which are in contact with LPG shal
be conpatible with it.

Those parts of equi pnment whose correct and safe functioning is
liable to be influenced by LPG high pressure or vibrations has to
be submitted to relevant test procedures described in the annexes
of this Regulation. |In particular the provisions of

par agraphs 6.2. to 6.13. are to be fulfilled.

The installation of LPG equi pnent approved by this regulation shal
conply with rel evant el ectromagnetic conpatibility (E.MC)

requi renents according to Regul ati on No. 10, 02 series of
anmendnents, or equival ent.

6. 2. Provisions regarding containers

1/ 1 for Germany, 2 for France, 3 for Italy, 4 for the
Net herl ands, 5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech
Republic, 9 for Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for
Austria, 13 for Luxembourg, 14 for Switzerland, 15 (vacant), 16 for Norway,
17 for Finland, 18 for Denmark, 19 for Romania, 20 for Poland, 21 for
Portugal, 22 for the Russian Federation, 23 for Greece, 24 for Ireland, 25 for
Croatia, 26 for Slovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia,
30 (vacant), 31 for Bosnia and Herzegovina, 32-36 (vacant), 37 for Turkey,
38-39 (vacant), 40 for The forner Yugoslav Republic of Macedonia, 41 (vacant),
42 for the European Community (Approvals are granted by its Menber States
using their respective ECE synmbol) and 43 for Japan. Subsequent numbers shal
be assigned to other countries in the chronol ogical order in which they ratify
or accede to the Agreenent Concerning the Adoption of Uniform Technica
Prescri ptions for Wheel ed Vehicles, Equi pment and Parts which can be Fitted
and/ or be Used on Wheel ed Vehicles and the Conditions for Reciproca
Recogni tion of Approvals Granted on the Basis of these Prescriptions, and the
nunbers thus assigned shall be communi cated by the Secretary-General of the
United Nations to the Contracting Parties to the Agreement.
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The LPG containers shall be type-approved pursuant to the
provisions |laid down in annex 10 to this Regul ation
6. 3. Provisions regarding accessories fitted to the container
6.3.1. The contai ner shall be equipped with the follow ng accessories,
whi ch may be either separate or conmbined (nultivalve(s)):
6.3.1.1. 80 per cent stop valve,
6.3.1.2. | evel indicator,
6.3.1.3. pressure relief valve (discharge valve),
6.3.1.4. renotely controlled service valve with excess flow val ve
6. 3. 2. The contai ner may be equi pped with a gas-tight housing, if
necessary.
6. 3. 3. The contai ner may be equi pped with a power supply bushing for the
sake of actuators/LPG fuel punp.
6. 3. 4. The contai ner may be equi pped with a LPG fuel punp inside the
cont ai ner .
6. 3.5. The contai ner may be equi pped with a non-return val ve.
6. 3. 6. The contai ner shall be equipped with a pressure relief device
(PRD). Devices or functions may be approved as PRD being:
(a) A fusible plug (tenperature triggered) (fuse), or
(b) A pressure relief valve provided that it conplies to
par agraph 6.14.8.3., or
(c) A conbination of the two above devices, or
(d) Any other equivalent technical solution, provided that it
ensures the sanme degree of performance.
6.3.7. The accessories nentioned in paragraphs 6.3.1. to 6.3.3. above

shall be type-approved pursuant to the provisions |aid dow in
annex 3 to this Regul ation.
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4. - 6.13. Provisions regarding other components
The ot her components, which are shown in Table 1, shall be

type approved pursuant to the provisions laid down in the
annexes which can be determined fromthe table.

Table 1
Par agr aph Conponent Annex
6. 4. Fuel punp 4
Vaporizer 1/
6.5. Pressure regul ator 1/ 6
Shut - of f val ves
Non-return val ves
6. 6. Gas-tube pressure relief 7
val ves
Servi ce couplings
6.7. Fl exi bl e hoses 8
6. 8. Filling unit 9
Gas injection devices/
6.9 g?s m xi ng pi ece 3/ 11
I njectors
6. 10. Gas dosage units 2/ 12
Pressure sensors
6.11. Tenperature sensors 13
6.12. El ectroni c control unit 14
6. 13. LPG filter units 5
1/ Ei t her conbi ned or separate
2/ Only applicable when the gas dosage actuator is not

integrated in the gas injection device.
Applicable only when the operating pressure of the gas
m xi ng pi ece exceeds 20 kPa (Cl ass 2).

(o8}
-~
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6. 14.
6.14. 1.

6.14. 1.

General design rules regarding components

Provi si ons regarding the 80 per cent stop valve

The connection between the float and the closing unit of the
80 per cent stop valve shall not be deforned under norma
condi tions of use.

If the 80 per cent stop valve of the container conprises a float,
the latter shall wi thstand an outside pressure of 6,750 kPa.

The closing unit of the device that limts the filling, at maxinmum
80 per cent of the capacity of the container, shall wi thstand a
pressure of 6,750 kPa. At the cut-off position, the filling rate

at a differential pressure of 700 kPa shall not exceed
500 cn®/ m nute.

When the 80 per cent stop valve does not conprise any float, it
shall not be possible to continue filling, after closing-off, at a
rate exceedi ng 500 cn¥# m nute.

The device shall bear a permanent marking, indicating the
container-type for which it has been designed, dianmeter and angl e,
and if applicable nounting indication

El ectrical operated devices containing LPG shall, in order to
prevent in case of fracture of the conponent electric sparks on
the surface of fracture
(i) be insulated in a manner that no current is |ead through
LPG contai ning parts
(ii) have the electrical systemof the device isol ated:
- fromthe body
- fromthe container for the fuel punp.
I sol ati on resistance shall be > 10 M5

The el ectrical connections inside the boot and passengers
conpartnent shall conply with insulation class IP 40 according to
| EC 529.

All other electrical connections shall conmply with insulation
class I P 54 according to | EC 529.

The power supply bushing (fuel punp/actuators/fuel |evel sensor)
to establish an isolated and tight electrical connection shall be
of a hermetic seal ed type.

(Not used)

Specific provisions on valves activated by an el ectric/externa
(hydraulic, pneumatic) power:

In the case of valves activated by an el ectric/external power
(e.g. 80 per cent stop valve, service valve, shut-off valves, non
return val ves, gas tube pressure relief valve, service coupling),
t hose val ves shall be in "closed" position when their power is
swi tched off.

The power of the fuel pump shall be switched off when the
el ectronic control unit becones defective or |oses power.

Heat exchange medi um (conpatibility and pressure requirements)
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The materials constituting a device which are in contact with the
heat exchange medi um of a devi ce when operating, shall be
conpatible with that fluid and shall be designed to withstand a
pressure of 200 kPa of the heat exchange medi um

The conpartment containing the heat exchange nedi um of the
vapori zer/pressure regul ator shall be |eak proof at a pressure of
200 kPa.

A conponent consisting of both high pressure and | ow pressure
parts shall be so designed to prevent a pressure build up in the
| ow pressure part above 2.25 tines the maxi mum worki ng pressure
for which it has been tested. Conponents connected directly to
the tank pressure shall be designed for the classification
pressure of 3,000 kPa. Venting to the notor conpartment or
outside of the vehicle is not all owed.

Specific provisions to prevent any gas fl ow

The punp shall be so designed that the outlet pressure never
exceeds 3,000 kPa, when there is e.g. blocking of the tubing or
not opening of a shut-off valve. This can be realized by
switching off the punp or by recirculating to the container

The pressure regul ator/vaporizer shall be so designed as to
prevent any gas flow when the regul ator/vaporizer unit is supplied
with LPG at a pressure < 4,500 kPa when the regulator is not
operati ng.

Provi si ons regarding the gas tube relief valve

The gas-tube pressure relief valve shall be so designed as to open
at a pressure of 3,200 £ 100 kPa.

The gas-tube pressure relief valve shall not have internal |eakage
up to 3,000 kPa.

Provi sions regarding the pressure relief valve (discharge valve)

The pressure relief valve shall be nounted inside the container in
t he gaseous zone.

The pressure relief valve shall be so designed as to open at a
pressure of 2,500 £ 100 kPa.

The flow capacity of the pressure relief valve, determ ned with
conpressed air at a pressure which is 20 per cent higher than the
normal operating-pressure nust be at | east

Q= 10.66 - A*®

i n which:

Q = flowof air in standard n¥/ m n (100 kPa absol ute and
tenperature of 15°C)

A = exterior surface of the container in nt.

The flow test results nust be corrected to standard conditions:
air pressure of 3,000 kPa, and at tenperature of 15°C
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6.14. 8. 4.

6.14. 8. 5.

6. 14. 8. 6.

14

.8.7.

. 8. 8.
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. 10.

. 10.

. 10.

. 10.
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VWen the pressure relief valve is considered as a pressure relief
device (PRD), the flow shall be at least 17.7 standard n#¥/ mn

The pressure relief valve shall not have internal |eakage up to
2,300 kPa.

The pressure relief device (fuse) shall be designed to open at a
tenperature of 110 = 10 °C.

The pressure relief device (fuse) shall be designed to have, when
opened, a flow capacity of:

Q> 2.73 - A

i n which:

Q = flowof air in standard n¥/ m n (100 kPa absol ute and
tenperature of 15°C)

A = exterior surface of the container in nt.

The flow test results nust be corrected to standard conditions:
air pressure of 200 kPa absolute, and at tenperature of 15°C.

The pressure relief device shall be nounted on the container in
t he gaseous zone.

The pressure relief device shall be fitted to the container in
such a manner that it can discharge into the gas tight housing,
when its presence is prescribed.

The pressure relief device (fuse) shall be tested according to the
provi sions described in annex 3 paragraph 7.

Power di ssipation of the fuel punp

At mnimum fuel |evel whereby the engine is still operating the
heat build-up by the fuel punp(s) should never cause the pressure
relief valve to open.

Provi sions regarding the filling unit

The filling unit shall be equipped with at | east one gas-tight
non-return val ve.

The filling unit shall be protected agai nst contam nation

The design and dinmensions of the filling unit nmust conply with
those in the figures in annex 9. The filling unit shown in

figure 3 is only applicable for notor vehicles of categories
M2, M3, N2, N3 and ML having a mexi mum total mass
> 3,500 kg. */

The outside filling unit is connected to the container by a
hose or pi pe.

Provi si ons regarding the | evel indicator

*/

As defined in the Consolidated Resolution on the Construction

of Vehicles (R E. 3), annex 7 (document TRANS/ WP. 29/ 78/ Rev. 1).
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The device to verify the level of liquid in the container
shall be of an indirect type (for exanple magnetic) between
the inside and outside of the container. |[If the device to
verify the level of liquid in the container is of a direct
type, the electric power connections should neet Class 1
speci fications.

If the level indicator of the container conprises a float, the
latter shall withstand an outside pressure of 3,000 kPa.

Provi si ons regarding the gas tight housing of the container.

The gas-tight housing outlet shall have a tota
free-cross-section of at |east 450 nmt.

The gas-tight housing shall be |eak-proof at a pressure of
10 kPa with the aperture(s) closed off, maxi mum all owed | eak
rate of 100 cn¥/ h vapour and show no permanent deformati on.

The gas-tight housing shall be designed to withstand a
pressure of 50 kPa.

Provi sions regarding the remptely controll ed service val ve
with excess flow val ve

Provi si ons regardi ng the service val ve

In case the service valve is conmbined with a LPG fuel supply
punmp, identification of the punp must be realised by the
mar ki ng "PUMP | NSI DE" and the identification of the punp
either on the marking plate of the LPG contai ner or on the
mul tivalve if present. Electrical connections inside the LPG
container shall conply with insulation class IP 40 according
to | EC 529

The service valve shall withstand a pressure of 6,750 kPa in
t he open and cl osed position

The service valve shall not, at the shut-off position, allow
an internal leak rate in the flow direction. There may be
leak in the back flow direction.

Provi si ons regardi ng the excess flow val ve
The excess flow valve shall be nmounted inside the container

The excess flow valve shall be designed with a bypass to allow
for equalization of pressures.

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 cn®/ mn.

VWhen the excess flow valve is at cut-off position, the flow
t hrough the by-pass shall not exceed 500 cn¥/ min. at a
differential pressure of 700 kPa.

MODIFICATIONS OF A TYPE OF LPG EQUIPMENT AND EXTENSION OF
APPROVAL
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Every nodification of a type of LPG equi prent shall be
notified to the adm nistrative department which granted the
type approval. The departnent nmay then either

consi der that the nodifications made are unlikely to have an
appreci abl e adverse effect, and that the equi pnent stil
conplies with the requirenents; or

consi der whether retesting will be partial or complete.

Confirmation or refusal of approval, specifying the
alterations, shall be conmmunicated by the procedure specified
i n paragraph 5.3. above to the Parties to the Agreenment which
apply this Regul ation.

The conpetent authority issuing the extension of approva
shall assign a series nunber to each conmunication form drawn
up for such an extension

(Not allocated)
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CONFORMITY OF PRODUCTION

The conformty of production procedures shall conply with those set
out in the Agreenent, appendix 2 (E ECE 324- E/ ECE/ TRANS/ 505/ Rev. 2),
with the follow ng requirenents:

Al l equi prrent approved under this Regul ation shall be so
manuf actured as to conformto the type approved by neeting the
requi renents of paragraph 6 above.

In order to verify that the requirements of paragraph 9.1. are net,
suitable controls of production shall be carried out.

The m ni mum requirenments for conformty of production control tests
set forth in annexes 8, 10 and 15 of this Regul ation shall be
conplied wth.

The authority which has granted type approval may at any time verify
the conformity control nmethods applied in each production facility.
The normal frequency of these verifications shall be once every
year.

Mor eover, each container shall be tested at a m ni mum pressure of
3,000 kPa in conformity with the prescriptions of paragraph 2.3. of
annex 10 to this Regul ation.

Every hose assenbly which is applied in the high pressure class
(Class 1) according to the classification as prescribed in paragraph
2 of this Regulation, shall, during half a mnute, be subjected to a
test with gas under a pressure of 3,000 kPa.

For wel ded containers at least 1 per 200 containers and one of the
remai ni ng nunmber has to be subjected to the radi ographic exam nation
accordi ng to annex 10, paragraph 2.4.1.

During production 1 of 200 containers and 1 of the renaining nunber
has to be subjected to the above-menti oned nmechanical tests as
descri bed in annex 10, paragraph 2.1.2.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a type of equi pnent pursuant to
this Regul ation nay be withdrawn if the requirenments laid down in
par agraph 9 above are not conplied wth.

If a Party to the Agreenent applying this Regulation w thdraws an
approval it has previously granted, it shall forthwith so notify the
other Contracting Parties applying this Regulation, by neans of a
comuni cation formconformng to the nodel in annex 2B to this
Regul ati on.

(Not allocated)

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval conpletely ceases to manufacture a
type of equi pment approved in accordance with this Regul ation, he
shall so informthe authority which granted the approval. Upon
receiving the rel evant comuni cation, that authority shall inform



TRANS/ WP. 29/ 656

page 18

13.

t hereof the other Parties to the Agreement applying this Regul ation
by means of a comunication formconformng to the nodel in annex 2B
to this Regul ation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES RESPONSIBLE FOR CONDUCTING
APPROVAL TESTS, AND OF ADMINISTRATIVE DEPARTMENTS

The Parties to the Agreenment applying this Regul ati on shal

conmuni cate to the United Nations Secretariat the names and
addresses of the technical services responsible for conducting
approval tests and of the admi nistrative departments which grant
approval and to which forns certifying approval or extension or
refusal or w thdrawal of approval, issued in other countries, are to
be sent.
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PART 11

APPROVAL OF A VEHICLE
FITTED WITH SPECIFIC EQUIPMENT FOR THE USE
OF LIQUIFIED PETROLEUM GASES IN ITS PROPULSION SYSTEM
WITH REGARD TO THE INSTALLATION OF SUCH EQUIPMENT

DEFINITIONS

For the purposes of Part Il of this Regulation

"Approval of a vehicle"” neans the approval of a vehicle type with
regard to the installation of its specific equipnment for the use
of liquefied petroleumgases in its propul sion system

"Vehicle type" means a vehicle or a famly of vehicles fitted
wi th specific equi pnent for the use of LPGin its propul sion
system which do not differ with respect to the follow ng
condi tions:

t he manuf acturer;

the type designation established by the manufacturer
the essential aspects of design and construction
chassi s/ fl oor pan (obvious and fundamental differences);

installation of the LPG equi pment (obvious and fundanent a
di fferences).

APPLICATION FOR APPROVAL

The application for approval of a vehicle type with regard to the
installation of specific equipnent for the use of Iiquefied
petrol eum gases in its propul sion system shall be submtted by
the vehicle manufacturer or by his duly accredited
representative.

It shall be acconpani ed by the undernmenti oned docunents in
triplicate: description of the vehicle comprising all the
rel evant particulars referred to in annex 1 to this Regulation

A vehicle representative of the vehicle type to be approved,
shall be submtted to the technical service conducting the
approval tests.

APPROVAL

If the vehicle submitted for approval pursuant to this Regul ation
is provided with all the necessary specific equi pnent for the use
of liquefied petroleumgases in its propul sion system and neets
the requirenments of paragraph 17 bel ow, approval of that vehicle
type shall be granted
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16. 2. An approval number shall be assigned to each type of vehicle
approved. Its first two digits shall indicate the series of
anmendnents incorporating the nost recent major technica
anmendnents nmade to the Regulation at the tinme of issue of the
approval .

16. 3. Noti ce of approval or of refusal or of extension of approval of
an LPG vehicle type pursuant to this Regul ation shall be
conmuni cated to the Parties to the Agreenent applying this
Regul ati on, by neans of a formconformng to the nodel in annex
2D to this Regul ation.

16. 4. There shall be affixed, conspicuously and in a readily accessible
space specified on the approval formreferred to in
par agraph 16. 3. above, to every vehicle type approved under this
Regul ati on an international approval mark consisting of:

16.4. 1. A circle surrounding the letter "E'" foll owed by the
di stingui shi ng nunber of the country which has granted
approval 1/.

16. 4. 2. The nunber of this Regulation, followed by the letter "R', a dash
and the approval number to the right of the circle prescribed in
par agraph 16.4. 1.

16. 5. If the vehicle conforns to a vehicle approved, under one or nore
ot her Regul ati ons annexed to the Agreement, in the country which
has granted approval under this Regul ation, the synbol prescribed
i n paragraph 16.4.1 need not be repeated; in such case, the
Regul ati on and approval nunbers and the additional synbols of al
t he Regul ati ons under which approval has been granted in the
country which has granted approval under this Regul ation shall be
pl aced in vertical colums to the right of the synbol prescribed
i n paragraph 16.4. 1.

16. 6. The approval mark shall be clearly |egible and be indelible.

16. 7. The approval mark shall be placed close to or on the vehicle data
pl ate.

1/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherl ands,
5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for
Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxembourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Greece, 24 for Ireland, 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for
Bosni a and Herzegovi na, 32-36 (vacant), 37 for Turkey, 38-39 (vacant), 40 for
The former Yugoslav Republic of Macedonia, 41 (vacant), 42 for the European
Comunity (Approvals are granted by its Menber States using their respective
ECE synmbol ) and 43 for Japan. Subsequent nunbers shall be assigned to other
countries in the chronol ogical order in which they ratify or accede to the
Agreenment Concerning the Adoption of Uniform Technical Prescriptions for
Wheel ed Vehicl es, Equi pnent and Parts which can be Fitted and/or be Used on
VWheel ed Vehicles and the Conditions for Reciprocal Recognition of Approvals
Granted on the Basis of these Prescriptions, and the nunbers thus assigned
shall be comunicated by the Secretary-General of the United Nations to the
Contracting Parties to the Agreenent.
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Annex 2C to this Regul ati on gives exanpl es of the arrangenent of
the aforesaid approval mark

REQUIREMENTS FOR THE INSTALLATION OF SPECIFIC EQUIPMENT FOR THE
USE OF LIQUEFIED PETROLEUM GASES IN THE PROPULSION SYSTEM OF A
VEHICLE

General

The LPG equi pment as installed in the vehicle shall function in
such a manner that the maxi mum operating pressure for which it
has been desi gned and approved cannot be exceeded.

All parts of the systemshall be type approved for individua
parts pursuant to Part | of this Regulation

The materials used in the systemshall be suitable for use with
LPG

All parts of the systemshall be fastened in a proper way.
The LPG system shall show no | eaks.

The LPG system shall be installed such that is has the best
possi bl e protecti on agai nst damage, such as danage due to moving
vehi cl e conmponents, collision, grit or due to the | oading or

unl oadi ng of the vehicle or the shifting of those | oads.

No appliances shall be connected to the LPG system ot her than
those strictly required for the proper operation of the engi ne of
the notor vehicle.

Not wi t hst andi ng the provisions of paragraph 17.1.7., notor
vehicl es of categories M2, M3, N2, N3 and ML having a maxi mum
total mass > 3500 kg may be fitted with a heating systemto heat
t he passenger conpartment which is connected to the LPG system

The heating systemreferred to in paragraph 17.1.7.1. shall be
permtted if, in the view of the technical services responsible
for conducting type approval, the heating systemis adequately
protected and the required operation of the normal LPG systemis
not affected.

Not wi t hst andi ng the provisions of paragraph 17.1.7., a nonofue
vehicle w thout |inp-hone system may be equi pped with a service
coupling in the LPG system

The service coupling referred to in paragraph 17.1.7.3. shall be
permtted if, in the view of the technical services responsible
for conducting type approval, the service coupling is adequately
protected and the required operation of the normal LPG systemis
not affected. The service coupling nust be conmbined with a
separate gas-tight non-return valve whereby it is only possible
to operate the engine.

Monof uel vehicles installed with a service coupling shall carry a
sticker near the service coupling as specified in annex 17.

Identification of LPGfuelled M2 and M3 category vehicl es.
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17.1.8. 1.

17.1. 8.

17. 2.

17.2. 1.

17.2. 2.

17.2. 3.

2.

Vehicles of category M2 and M3 shall carry a plate as specified
in annex 16.

The plate shall be installed on the front and rear of the M2 or
M3 category vehicle and on the outside of the doors on the left-
hand side for the right hand drive vehicles and on the right-hand
side for the left hand drive vehicles.

Further requirements

No conponent of the LPG system including any protective
materials which formpart of such conponents, shall project
beyond the external surface of the vehicle, with the exception of
the filling unit if this does not project nmore than 10 mm beyond
the nom nal line of the body panel

Wth the exception of the LPG fuel container, in no cross section
of the vehicle any conmponent of the LPG system including any
protective material which forms part of such conponents, may
extend beyond the | ower edge of the vehicle unless another part
of the vehicle, within a radius of 150 mmis situated |ower.

No conponent of the LPG system shall be |ocated within 100 nm of
the exhaust or simlar heat source, unless such conponents are
adequately shi el ded agai nst heat.
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The LPG-system

An LPG system shall contain at | east the foll owi ng conponents:

fuel container;

80 per cent stop valve;

| evel indicator;

pressure relief valve

remotely controlled service valve with excess flow val ve
pressure regul ator and vaporizer, which nmay be conbi ned;
remotely controlled shut-off valve

filling unit;

gas tubes and hoses;

gas-carryi ng connections between the LPG system conponents;
i njector or gas injection device or gas m xi ng pi ece;

el ectronic control unit;

pressure relief device (fuse).

The system may also include the foll owi ng conponents:

gastight housing, covering the accessories fitted to the fue
cont ai ner;

non-return val ve;

gas tube pressure relief valve
gas dosage unit;

LPG filter unit;

pressure or temperature sensor
LPG fuel punp;

power supply bushing for the container (actuators/fuel punp/fue
| evel sensor);

service coupling (nonofuel vehicles only & no |inp-home system;
fuel selection systemand electrical system
fuel rail.

The container fittings referred to in paragraphs 17.3.1.2. to
17.3.1.5. may be conbi ned.

The renotely controlled shut-off valve referred to in
paragraph 17.3.1.7. may be conmbined with the pressure
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17.3.5.

17. 4.

17. 4. 1.

17. 4. 2.

17. 4. 3.

17. 4. 4.

17.4.5.

17.4.5.

17. 4. 6.

17.5.

17.5. 1.

regul at or/ vapori zer.

Addi tional conponents required for the effective operation of the
engine may be installed in that part of the LPG system where the
pressure is |less than 20 kPa.

Installation of the fuel container

The fuel container shall be permanently installed in the vehicle
and shall not be installed in the engine conpartment.

The fuel container shall be installed in the correct position
according to the instructions fromthe contai ner manufacturer

The fuel container shall be installed such that there is no netal
to nmetal contact, other than at the permanent fixing points of
t he contai ner.

The fuel container shall have permanent fixing points to secure
it to the motor vehicle or the container shall be secured to the
nmot or vehicle by a container franme and contai ner straps.

When the vehicle is ready for use the fuel container shall not be
| ess than 200 mm above the road surface.

The provisions of paragraph 17.4.5. shall not apply if the
container is adequately protected, at the front and the sides and
no part of the container is |located |ower than this protective
structure.

The fuel container(s) must be mounted and fixed so that the
foll owi ng accel erations can be absorbed (w thout danmage
occurring) when the containers are full

Vehi cl es of categories ML and N1
(a) 20 g in the direction of travel
(b) 8 g horizontally perpendicular to the direction of trave

Vehi cl es of categories M2 and N2:
(a) 10 g in the direction of travel
(b) 5 g horizontally perpendicular to the direction of trave

Vehi cl es of categories M3 and N3:
(a) 6.6 ginthe direction of travel
(b) 5 g horizontally perpendicular to the direction of trave

A cal cul ation method can be used instead of practical testing if
its equival ence can be denonstrated by the applicant for
approval to the satisfaction of the technical service.

Further requirements to the fuel container

If nmore than one LPG container is connected to a single
delivery tube each container shall be fitted with a non-return
val ve install ed downstream of the renotely controlled service
val ve and a tube pressure relief valve shall be installed in
the delivery tube, downstream of the non-return valve. An
adequate filter systemhas to be placed upstream of the non-
return valve(s) to prevent fouling of the non-return valve(s).



17.

17.

17.

17.

17.

17.

17.

17.

17.

17.

17.

17.

17.

17.

17.

5.

TRANS/ WP. 29/ 656
page 25

A non-return val ve and tube pressure relief valve shall not be
required if the backfl ow pressure of the renotely controlled
service valve in the closed position exceeds 500 kPa.

In that case the control of the renotely controlled service

val ves shall be constructed such that it is inpossible for nore
than one renotely controlled valve to be open at any time. The
overlap time to allow switching is limted to two mnutes.

Accessories to the fuel container

Renptely controlled service valve with excess flow valve on the
cont ai ner

The renotely controlled service valve with excess flow val ve
shall be installed directly on the fuel container, wthout any
i ntervening fittings.

The renotely controlled service valve with excess flow val ve
shall be controlled such that it is automatically cl osed when
the engine is not running, irrespective of the position of the
ignition switch, and shall remain closed as | ong as the engine
i s not running.

Spring-1oaded pressure relief valve in the container

The spring-1oaded pressure relief valve shall be installed in
the fuel container in such a manner that it is connected to the
vapour space and can di scharge to the surroundi ng atnosphere.
The spring-|oaded pressure relief valve may discharge into the
gastight housing if that gastight housing fulfils the

requi renents of paragraph 17.6.5.

80 per cent stop valve

The automatic filling level limter shall be suitable for the
fuel container it is fitted to and shall be installed in the
appropriate position to ensure that the contai ner cannot be
filled to nore than 80 per cent.

Level indicator

The | evel indicator shall be suitable for the fuel container it
is fitted to and shall be installed in the appropriate
position.

Gastight housing on the container

A gastight housing over the container fittings, which fulfils
the requirements of paragraphs 17.6.5.2. to 17.6.5.5. shall be
fitted to the fuel container, unless the container is installed
out side the vehicle and the container fittings are protected
agai nst dirt and water.

The gastight housing shall be in open connection with the
at nosphere, where necessary through a connecting hose and a
| ead-t hr ough.

The ventil ati on opening of the gastight housing shall point
downwards at the point of exit fromthe motor vehicle.
However, it shall not discharge into a wheel arch, nor shall it
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17.6.5.

17.6.5

17.6.5

17.

17.7. 1.

17.7. 2.

17.7. 3.

17.7. 4.

17.7.5.

17.7.6.

17.7.7.

17.7. 8.

17.7.9.

17.7.10.
17.

17. 8. 1.

17. 8. 2.

17.8. 3.

be ainmed at a heat source such as the exhaust.

Any connecting hose and | ead-through in the bottom of the
bodywork of the nmotor vehicle for ventilation of the gastight
housi ng shall have a m ni mum cl ear openi ng of 450 nmt.

If a gas tube, other tube or any electrical wiring is installed
in the connecting hose and | ead-through, the clear opening
shall also be at |east 450 mmt.

The gastight housing and connecting hoses shall be gastight at
a pressure of 10 kPa with the apertures closed off, and show no
per manent deformation, with a maxi num all owed | eak rate

of 100 cn¥/ h.

The connecting hose shall be secured in a proper way to the
gastight housing and the | ead-through to ensure that a gasti ght
joint is fornmed.

Gas tubes and gas hoses

Gas tubes shall be made of seanless material: either copper or
stainless steel or steel with corrosion-resistant coating.

If seanl ess copper is used the tube shall be protected by a
rubber or plastic sleeve.

The outer dianmeter of the gas tube shall not exceed 12 mm and
the wall thickness of the gas tube shall be at least 0.8 mMm

The gas tube may be nade of a non-netallic material if the tube
fulfils the requirenents of this Regul ation, paragraph 6.7.
The gas tube may be replaced by a gas hose if this hose fulfils

the requirenent of this Regulation, paragraph 6.7.

Gas tubes, other than non-netallic gas tubes, shall be secured
such that they shall not be subjected to vibration or stresses.

Gas hoses and non-netal lic gas tubes shall be secured such that
they shall not be subjected to stresses.

At the fixing point the gas tube or hose shall be fitted with a
protective material .

Gas tubes or hoses shall not be |ocated at jacking points.

At passages the gas tubes or hoses, whether or not fitted with a
protective sleeve, shall be fitted with protective materi al

Gas connections between the components of the LPG-system

Sol dered or welded joints and bite-type conmpression joints are not
permtted.

Gas tubes shall only be connected by conpatible fittings with
regard to corrosion.

Stai nl ess steel tubes shall only be joined by stainless stee
fittings.
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Di stributing-bl ocks shall be made of corrosion-resistant material .

Gas tubes shall be connected by appropriate joints, for exanple,
two-part conpression joints in steel tubes and joints with olives
tapered on both sides or two flanges in copper tubes. Gas tubes
shall be connected with appropriate connections. Under no

ci rcunst ances couplings may be used whereby the tube will be
damaged. The burst pressure of the mounted couplings shall be the
same or higher as specified for the tube.

The nunber of joints shall be Iimted to a m nimum

Any joints shall be nade in |ocations where access is possible for
i nspection.

In a passenger conpartment or encl osed | uggage conpartnent the gas
tube or hose shall be no I onger than reasonably required; this
provision is fulfilled when the gas tube or hose does not
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extend further than fromthe fuel container to the side of
vehi cl e.

There shall be no gas-conveying connections in the passenger
conpartnent or encl osed | uggage conmpartnent with the exception of:
(i) the connections on the gastight housing; and

(ii) the connection between the gas tube or hose and the filling
unit if this connection is fitted with a sleeve which is
resi stant agai nst LPG and any | eaking gas will be di scharged

directly into the atnosphere.

The provisions of paragraph 17.8.8. and paragraph 17.8.8.1. shal
not apply for M2 or M3 category vehicles if the gas tubes or hoses
and connections are fitted with a sleeve which is resistant

agai nst LPG and whi ch has an open connection to the atnosphere.
The open end of the sleeve or ducting shall be situated at the

| owest point.

Remotely controlled shut-off valve

A rempotely controlled shut-off valve shall be installed in the gas
tube fromthe LPG container to the pressure regul ator/vapori zer
as close as possible to the pressure regul ator/vapori zer

The renotely controlled shut-off valve nay be incorporated into
the pressure regul ator/vapori zer

Not wi t hst andi ng the provisions of paragraph 17.9.1., the renotely
controlled shut-off valve may be installed at a location in the
engi ne bay specified by the manufacturer of the LPG systemif a
fuel return systemis provided between the pressure regul ator and
the LPG cont ai ner.

The renotely controlled shut-off valve shall be installed such
that the fuel supply is cut off when the engine is not running or
if the vehicle is also equipped with another fuel system when the
other fuel is selected. A delay of 2 seconds is permtted for

di agnosti c purposes.

Filling unit

The filling unit shall be secured against rotation and shall be
protected against dirt and water

When the LPG container is installed in the passenger conpartnent
or an enclosed (luggage) conpartnent, the filling unit shall be
| ocated at the outside of the vehicle.
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Fuel selection system and electrical installation

The el ectrical conmponents of the LPG system shall be protected
agai nst overl oads and at | east one separate fuse shall be provided
in the supply cable.

The fuse shall be installed in a known | ocati on where it can be
reached wi thout the use of tools.

The el ectrical power to LPG system conponents which al so carry gas
may not be conducted by a gas tube.

All electrical conponents installed in a part of the LPG system
where the pressure exceeds 20 kPa shall be connected and insul ated
in a mnner that no current is |led through LPG containing parts.

El ectrical cables shall be adequately protected agai nst damage.
The el ectrical connections inside the boot and passengers
conpartnent shall conply with insulation class IP 40 according to
| EC 529. All other electrical connections shall conply with

i nsulation class IP 54 according to | EC 529.

Vehicles with nore than one fuel systemshall have a fue

sel ection systemto ensure that no nore than one fuel is supplied
to the engine at any tinme. A short overlap tinme to allow

swi t chi ng-over is all owed.

Not wi t hst andi ng the provisions of paragraph 17.11.5. in the case
of pilot operated dual fuel engines, it is permtted to supply
nore than one fuel

The el ectrical connections and conponents in the gastight housing
shall be constructed such that no sparks are generat ed.

Pressure relief device

The pressure relief device shall be fitted to the fue
container(s) in such a manner that it can discharge into the gas
ti ght housing, when its presence is prescribed, if that gas tight
housing fulfils the requirenments of paragraph 17.6.5.

CONFORMITY OF PRODUCTION

The conformty of production procedures shall conply with those
set out in the Agreement, appendix 2 (E ECE 324-
E/ ECE/ TRANS/ 505/ Rev. 2) with the follow ng requirenents:

Al'l vehicles approved under this Regul ation shall be so
manuf actured as to conformto the type approved by neeting the
requi renents of paragraph 17 above.

In order to verify that the requirenments of paragraph 18.1. are
met, suitable controls of the production shall be carried out.

The authority which has granted type approval may at any tine
verify the conformty control nethods applied in each production
facility. The normal frequency of these verifications shall be
once every year.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION
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The approval granted in respect of a type of vehicle pursuant to
this Regulation nay be withdrawn if the requirenments laid down in
par agr aph 18 above are not conplied wth.

If a Party to the Agreenent applying this Regulation withdraws an
approval it has previously granted, it shall forthwith so notify
the other Contracting Parties applying this Regul ation, by means
of a conmuni cation formconformng to the nodel in annex 2D to
this Regul ati on.

MODIFICATION AND EXTENSION OF APPROVAL OF A VEHICLE TYPE

Every modification of the installation of the specific equi pment
for the use of liquefied petroleumgases in the propul sion system
of the vehicle shall be notified to the adm ni strative departnent
whi ch approved the vehicle type. The departnent may then either

Consi der that the nodifications made are unlikely to have an
appreci ably adverse effect and that in any case the vehicle stil
conplies with the requirenents; or

Require a further test report fromthe technical service
responsi bl e for conducting the tests.

Confirmation or refusal of approval, specifying the alteration
shall be comuni cated by the procedure specified in

par agraph 16.3. above to the Parties to the Agreenent applying
this Regul ati on.

The conpetent authority issuing the extension of approval shal
assign a series nunber for such an extension and informthereof
the other Parties to the 1958 Agreenent applying this Regul ation
by means of a communication formconfornming to the nodel in
annex 2D to this Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval conpletely ceases to manufacture a
type of vehicle approved in accordance with this Regul ation, he
shall so informthe authority which granted the approval. Upon
receiving the rel evant comunication, that authority shall inform
t hereof the other Parties to the Agreenment applying this

Regul ati on by means of a communi cation formconformng to the
nodel in annex 2D to this Regulation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES RESPONSIBLE FOR
CONDUCTING APPROVAL TESTS, AND OF ADMINISTRATIVE DEPARTMENTS

The Parties to the Agreenment applying this Regul ati on shal

conmuni cate to the United Nations Secretariat the names and
addresses of the technical services responsible for conducting
approval tests and of the admi nistrative departnents which grant
approval and to which forns certifying approval or extension or
refusal or w thdrawal of approval, issued in other countries, are
to be sent.
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Annex 1

ESSENTIAL CHARACTERISTICS OF THE VEHICLE, ENGINE AND LPG-RELATED EQUIPMENT

0.

A

T TN

. 2.

4,

. 10.

.11,

DESCRIPTION OF THE VEHICLE(S)

Make:

Type(s)

Nanme and address of the manufacturer
DESCRIPTION OF THE ENGINE(S)
Manuf act ur er

Manuf acturer's engi ne code(s) (as mar ked on the englne or ot her
means of identification) . . S Co

I nternal conbustion engine

4, not used)

Description of the LPG fuelling equi pment:
System description:

Make(s):

Type(s):

Drawi ngs/flow charts of the installation in the vehicle(s):
Vaporizer/pressure regulator(s):

Make(s):

Type(s):

Certification nunber:

(not used)

Dr awi ngs:

Number of mai n adjustnent points

Description of principle of adjustnent through main adjustment
poi nt s: Ce e e .

Nunber of idle adjustnment points:
Descri pti on of prlnC|pIes of adjustnment through idle adjustnent
poi nt s: Coe e Co

O her adjustnent possibilities: if so and which (description and
dr awi ngs) :

Operating pressure(s): 2/ . . . . . . . . . . . . . . . . kpPa
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Mixing piece: yes/no 1/

Nunber :

Make(s):

Type(s):

Dr awi ngs:

Pl ace of installation (include draw ng(s)):

Adj ustnent possibilities:

Operating pressure(s): 2/ . . . . . . . . . . . . . . . . kpPa
Gas dosage unit: yes/no 1/

Nunber :

Make(s):

Type(s):

Dr awi ngs:

Pl ace of installation (include draw ng(s)):

Adj ustnment possibilities (description)

Operating pressure(s): 2/ . . . . . . . . . . . . . . . . kpPa

Gas injection device (s) or Injector(s): yes/no 1/

Make(s):

Type(s):

(not used)

Qperating pressure(s): 2/ . . . . . . . . . . . . . . . . kpPa
Drawi ngs of installation: . . . . . . . . . . . . . . . . kPa

Electronic Control Unit LPG-fuelling:
Make(s):

Type(s):

Pl ace of installation

Adj ustnent possibilities:

LPG container:

Make(s):

Type(s) (include draw ngs):
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Nunber of containers:

Capacity: . . . . . . . . .o litres

LPG fuel punmp in container: yes/no 1/

(not used)

Drawi ngs of the installation of the container

LPG container accessories

80 % stop val ve

Make(s):

Type(s):

Operating pr|nC|pIe float/other 1/ (include description or
dr awi ngs) e e e

Level indicator:

Make(s):

Type(s):

Operating pr|nC|pIe float/other 1/ (include description or
dr awi ngs) e e e

Pressure relief valve (discharge valve):

Make(s):
Type(s):
Flow rate in standard conditions

Pressure relief device

Make('s)

Type(s)

Descripti on and draw ngs
Operating tenperature

Mat eri al

Flow rate in standard condition

Renptely controlled service valve with excess flow valve

Make(s):
Type(s):
Mul tival ve: yes/no 1/

Make(s):
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1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5.
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5
1.2.4.5

. 10.

. 10.

. 10.

. 10.

. 10.

.11,

.11,

.11,

.11,

.12,

.12,

.12,

.12,

.12,

. 13.

Type(s):

Mul tival ve description (include draw ngs)

Gas-tight housing:

Make(s):

Type(s):

Power supply bushing (fuel punp/actuators):

Make(s):
Type(s):
Dr awi ngs:
Fuel pump (LPG): yes/no 1/
Make(s):

Type(s):

Pump nounted in LPG contai ner:

Operating pressure(s): 2/

Shut-off valve/Non-return valve/Gas tube pressure relief

valve: yes/no 1/

Make(s):

Type(s):

Descri pti on and draw ngs:
Operating pressure(s): 2/
Remote filling unit: 1/
Make(s):

Type(s):

Descri pti on and draw ngs:
Flexible fuel hose(s)/pipes:
Make(s):

Type(s):

Description :

Operating pressure(s): 2/

Pressure and Temperature sensor(s): 1/

yes/ no 1/

kPa

kPa

kPa
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. 13.

. 13.

. 13.

. 13.

. 14.

. 14.

. 14.

. 14.

. 14.

. 15.

. 15.

. 15.

. 15.

. 16.

. 16.

. 16.

. 16.

. 17.

. 17.

. 17.

. 17.

. 17.

. 18.

. 18.

. 18.

. 18.

. 18.

. 18.

Make(s):

Type(s):

Description :

Operating pressure(s): 2/
LPG filter unit(s): 1/
Make(s):

Type(s):

Description :

Operating pressure(s): 2/

Service coupling(s) (monofuel vehicles without limp-home

system): 1/
Make(s):

Type(s):

Description and draw ngs of

Connection to LPG system for heating system:

Make(s):

Type(s):

Descri ption and draw ngs of

Fuel rail: 1/
Make(s):

Type(s):

Description and draw ngs of

Operating pressure(s): 2/

Further documentation:

install ation:

install ation:

install ation:
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Description of the LPG equi prent and the physica

of the catalyst at switch-over frompetro

System | ay-out (electrica
conpensati on hoses, etc.)

Drawi ng of the synbol :

Adj ust nent dat a:

Certificate of the vehicle on petrol

Cooling system: (liquid/air) 1/

connecti ons,

to LPG or

if already granted:

yes/no 1/

kPa

kPa

kPa

saf eguar di ng
back

vacuum connecti ons
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1.2.5.1. System description/drawings with regard to the LPG equi pnent

1/ Strike out what does not apply.

/ Specify the tol erance.

/ This value must be rounded off to the nearest tenth of a mllinetre.

4/ This value nust be calculated with B = 3,1416 and rounded off, to the
near est cn?.
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Annex 2A

ARRANGEMENT OF THE LPG EQUIPMENT
TYPE-APPROVAL MARK

(See paragraph 5.2. of this Regul ation)

- 1
a 2

67 R-002439 CLASS # u

i

1/ Class 1, 2, 2A or 3

The above approval mark affixed to the LPG equi pnent shows that this equi pment
has been approved in the Netherlands (E4), pursuant to Regulation No. 67 under
approval nunmber 002439. The first two digits of the approval nunber indicate
that the approval was granted in accordance with the requirenents of

Regul ation No. 67 in its original form



TRANS/ WP. 29/ 656
page 38

Annex 2B
COMMUNICATION
(maxi mum format: A4 (210 x 297 mm))

i ssued by: Name of adm nistration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAVWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a type of LPG equi pnent pursuant to Regul ati on No. 67

Approval No.: ........... Extension No.: .........
1. LPG equi prrent consi der ed:
Cont ai ner:

Accessories fitted to the container: 2/
80 per cent stop valve
| evel indicator
pressure relief valve (discharge valve)
remotely controlled service valve with excess flow val ve
wi t h/wi thout LPG fuel punp 2/
mul tival ve, including the foll owi ng accessories:
gas-tight housing
power supply bushing (punp/actuators) 2/
Fuel punp 2/
Vapori zer/ pressure regul ator 2/
Shut - of f val ve 2/
Non-return val ve 2/
Gas-tube pressure relief valve 2/
Servi ce coupling 2/
Fl exi bl e hose 2/
Remote filling unit 2/
Gas injection device or injector 2/
Fuel rail 2/
Gas dosage unit 2/
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Gas m xing piece 2/

El ectronic control unit 2/
Pressure/tenperature sensor 2/
LPG filter unit 2/

2. Trade name or mark

3. Manuf acturer's name and address

4, If applicable, name and address of manufacturer's representative
5. Submitted for approval on

6. Techni cal service responsi ble for conducting approval tests

7. Date of report issued by that service

8. No. of report issued by that service

9. Approval granted/refused/ extended/ wi t hdrawn 2/

10. Reason(s) of extension (if applicable)

11. Pl ace

12. Dat e

13. Si gnat ure

14. The docunents filed with the application or extension of approva

can be obtai ned upon request.

1/ Distinguishing nunber of the country which has
gr ant ed/ ext ended/ r ef used/ wi t hdr awn approval (see approval provisions in the
Regul ation.)

2/ Strike out what does not apply.
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Annex 2C
ARRANGEMENT OF APPROVAL MARKS
Model A

(See paragraph 16.2. of this Regul ation)

: 1
a 2

67 R-002439

i

a > 8 mm

The above approval mark affixed to a
vehi cl e shows that the vehicle has,
with regard to the installation of
speci fic equi pnent for the use of LPG
for propul sion, been approved in the
Net herl ands (E4), pursuant to
Regul ati on No. 67 under approva
nunmber 002439. The first two digits
of the approval nunber indicate that
the approval was granted in
accordance with the requirenents of
Regul ation No. 67 in its origina
form

Model B

(See paragraph 16.2. of this Regul ation)

i

o 8 1% 67 002439
3 83 021628

a > 8 mm

The above approval mark affixed to a vehicle shows that the vehicle
has, with regard to the installation of specific equipnent for the
use of LPG for propul sion, been approved in the Netherlands (E4),
pursuant to Regul ati on No. 67 under approval nunmber 002439. The first
two digits of the approval nunber indicate that at the date the
approval was granted in accordance with the requirenents of

Regul ation No. 67 in its original formand that Regul ati on No. 83

i ncluded the 02 series of amendnents.
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Annex 2D
COMMUNICATION
(maxi mum format: A4 (210 x 297 mm))

i ssued by: Nanme of administration

concerning: 2/ APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL W THDRAVW

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a vehicle type with regard to the installation of LPG systens pursuant to
Regul ati on No. 67

Appr ova

1

2.

10.

11.

12.

13.

14.

15.

16.

No: ........... Extension No: ..........
Trade nane or mark of vehicle

Vehicl e type

Vehicl e category .

Manuf acturer's name and address

If applicable, name and address of manufacturer's representative

Description of the vehicle (drawi ngs, etc.)

Test results

Submitted for approval on

Techni cal service responsi ble for conducting approval tests
Date of report issued by that service

No. of report issued by that service

Approval granted/refused/ extended/ wi t hdrawn 2/

Reason(s) of extension (if applicable)

Pl ace

Date .

Si gnat ure
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17. The foll owi ng docunents filed with the application or extension of
approval can be obtai ned upon request.
Drawi ngs, diagranms and scheme pl ans regardi ng the conmponents and the
installation of the LPG equi pment considered to be of inportance for

the purpose of this Regul ation;

Where applicabl e drawi ngs of the various equi pnent and their position
in the vehicle.

1/ Distinguishing nunber of the country which has
gr ant ed/ ext ended/ r ef used/ wi t hdrawn approval (see approval provisions in the
Regul ati on).

2/ Strike out what does not apply.
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Annex 3

PROVISIONS REGARDING THE APPROVAL OF LPG CONTAINER ACCESSORIES

1 80 per cent stop valve
1.1 Definition: see paragraph 2.5.1. of this Regul ation
1.2. Component cl assification (according to figure 1, para. 2): Class 3.
1.3. Cl assification pressure: 3,000 kPa.
1.4. Desi gn tenperatures:
-20°C to 65°C
For temperatures exceeding the above-nentioned val ues, special tests
conditions are applicable.
1.5. Ceneral design rules:
Par agraph 6.14.1., Provisions regarding 80 per cent stop val ve.
Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.3. 1., Provisions on valves activated by electrica
power .
1.6. Applicable test procedures:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low t enperature Annex 15, para. 7
Seat | eakage Annex 15, para. 8
Endur ance Annex 15, para. 9
Oper ational test Annex 15, para. 10
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/
*/ only for netallic parts
**/ only for non-nmetallic parts
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2. Level indicator
2.1. Definition: see paragraph 2.5.2. of this Regul ation
2.2. Component cl assification (according to figure 1, para. 2): Cass 1
2. 3. Cl assification pressure: 3,000 kPa.
2.4. Desi gn tenperatures:
-20°C to 65°C
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.
2.5. Ceneral design rules:
Par agraph 6.14.11., Provisions regarding the |evel indicator.
Par agraph 6.14.2., Provisions regarding the electrical insulation.
2. 6. Applicabl e test procedures:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/ only for netallic parts

**/ only for non-netallic parts
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Pressure relief valve (discharge valve)

Definition: see paragraph 2.5.3. of this Regulation.

Conponent classification (according to figure 1, para. 2): Class 3.

Cl assification pressure: 3,000 kPa.

Desi gn tenperatures:

-20°C to 65°C
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.

Ceneral design rules:

Par agraph 6.14.8., Provisions regarding the pressure relief valve
(di scharge val ve)

Applicabl e test procedures:

Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
Seat | eakage Annex 15, para. 8
Endur ance Annex 15, para. 9
(with 6,000 operation cycles)
Oper ational test Annex 15, para. 10
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/

kd

only for netallic parts

only for non-netallic parts
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4. Remotely controlled service valve with excess flow valve
4.1. Definition: see paragraph 2.5.4. of this Regulation
4. 2. Conmponent cl assification (according to figure 1, para. 2): Class 3.
4. 3. Cl assification pressure: 3,000 kPa.
4.4, Desi gn tenperatures:
-20°C to 65°C
For temperatures exceeding the above-nentioned val ues, special tests
conditions are applicable.
4.5, Ceneral design rules:
Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.3. 1., Provisions on valves activated by an
el ectrical /external power.
Par agraph 6.14.13., Provisions regarding the renotely controlled
service valve with excess flow val ve
4.6. Applicabl e test procedures:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
Seat | eakage Annex 15, para. 8
Endur ance Annex 15, para. 9
Oper ational test Annex 15, para. 10
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/ only for netallic parts

**/ only for non-nmetallic parts
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5. Power supply bushing
5. 1. Definition: see paragraph 2.5.8. of this Regulation
5. 2. Conponent cl assification (according to figure 1, para. 2):
5. 3. Cl assification pressure: 3,000 kPa.
5.4. Desi gn tenperatures:

-20°C to 65°C

Class 1.

For temperatures exceedi ng the above-nentioned val ues, special tests

conditions are applicable.

5. 5. General design rules:

Par agraph 6.14.2., Provisions regarding the electrica

i nsul ati on.

Par agraph 6.14.2.3., Provisions regardi ng the power supply bushing.

5. 6. Appl i cabl e test procedures:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/ only for netallic parts

**/ only for non-nmetallic parts
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6.

Gas-tight housing

Definition: See paragraph 2.5.7. of this Regulation.

Conponent cl assification (according to figure 1

Not appl i cabl e.

Classification pressure: Not applicable.

Desi gn tenperatures:

-20°C to 65°C

para. 2):

For temperatures exceedi ng the above-nentioned val ues, specia

conditions are applicable.

Ceneral design rules:

Par agraph 6.14.12., Provisions regarding the gas-tight housing.

Applicable test procedures:

Over pressure test Annex
Ext er nal | eakage Annex
H gh tenperature Annex
Low t enperature Annex

15,
15,
15,
15,

par a.
par a.
par a.
par a.

4 (at 50 kPa)
5 (at 10 kPa)
6
7

tests
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7. Provisions regarding the approval of the pressure relief device
(fuse)
7.1 Definition: see paragraph 2.5.3.1 of this Regulation
7.2 Component cl assification (according to figure 1, paragraph 2):
Cl ass 3.
7. 3. Classification pressure: 3,000 kPa.
7.4. Desi gn tenperature:
The fuse has to be designed to open at a tenperature of 120°C + 10°C
7.5. Ceneral design rules
Par agraph 6.14.2., Provisions regarding the electrical insulation
Par agraph 6.14.3. 1., Provisions on valves activated by electrica
power
Par agraph 6.14.7., Provisions regarding the gas tube pressure relief
val ve
7.6. Test procedures to be applied:
Cverpressure test Annex 15, par. 4
Ext er nal | eakage Annex 15, par. 5
Hi gh tenperature Annex 15, par. 6
Low tenperature Annex 15, par. 7
Seat (if any) |eakage Annex 15, par. 8
Endur ance Annex 10, par. 2.7
LPG conpatibility Annex 15, par. 11 **/
Corrosion resistance Annex 15, par. 12 */
Resi stance to dry heat Annex 15, par. 13
Ozone agei ng Annex 15, par. 14 **/
Creep Annex 15, par. 15 **/
Tenperature cycles Annex 15, par. 16 **/
7.7. Pressure relief device (fuse) requirenents
Pressure relief device (fuse) specified by the manufacturer shal
be shown to be conpatible with the service conditions by neans of
the foll ow ng tests:
a) One specinmen shall be held at a controlled tenperature of not
| ess than 90°C and a pressure not |ess than test pressure
(3,000 kPa) for 24 hours. At the end of this test there shal
be no | eakage or visible sign of extrusion of any fusible netal
used in the design.
*/ Only for netallic parts
**/ Only for non-netallic parts
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b)

i)

i)

At

S

c)

d)

One specinen shall be fatigue tested at a pressure cycling rate
not to exceed 4 cycles per mnute as follows:

hel d at 82°C while pressured for 10,000 cycles between 300 and
3, 000 kPa;

hel d at -20°C while pressured for 10,000 cycl es between 300 and
3, 000 kPa.

the end of this test there shall be no | eakage, or any visible
gn of extrusion of any fusible nmetal used in the design

Exposed brass pressure retaining components of pressure relief
device shall w thstand, w thout stress corrosion cracking, a
mercurous nitrate test as described in ASTM B154 1/. The
pressure relief device shall be imersed for 30 minutes in an
aqueous mercurous nitrate solution containing 10 g of nercurous
nitrate and 10 m of nitric acid per litre of solution
Fol | owi ng the imrersion, the pressure relief device shall be

| eak tested by applying an aerostatic pressure of 3,000 kPa for
one mnute during which tinme the conponent shall be checked for
external | eakage. Any | eakage shall not exceed 200 cni/ h.

Exposed stainless steel pressure retaining conponents of

pressure relief device shall be made of an alloy type resistant
to chloride induced stress corrosion cracking.

1/ Thi s
i nt ernati onal

procedure, or other equivalent, is allowed until an
standard wi Il be avail abl e.
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Annex 4

PROVISIONS REGARDING THE APPROVAL OF THE FUEL PUMP

1 Definition: see paragraph 2.5.5. of this Regul ation
2. Conmponent cl assification (according to figure 1, para. 2): Cass 1
3. Cl assification pressure: 3,000 kPa
4. Desi gn tenperatures:
-20°C to 65°C, when the fuel punp is mounted inside the container
-20°C to 120°C, when the fuel punp is nmounted outside the container
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.
5. General design rules:
Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.2.1., Provisions regarding the insulation class.
Par agraph 6.14.3.2., Provisions when the power is switched off.
Par agraph 6.14.6.1., Provisions to prevent pressure buil d-up.
6. Applicabl e test procedures:
6.1 Fuel punp mounted inside the container
LPG conpatibility Annex 15, para. 11 **/
6.2 Fuel punp nmounted outside the container
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/
*/ only for netallic parts
**/ only for non-nmetallic parts
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Annex 5
PROVISIONS REGARDING THE APPROVAL OF THE LPG FILTER UNIT
1. Definition: see paragraph 2.14. of this Regulation
2. Conponent cl assification (according to figure 1, para. 2):
Filter units can be Class 1, 2 or 2A
3. Cl assification pressure:
Components of Class 1. 3,000 kPa.
Conmponents of C ass 2: 450 kPa.
Conmponents of Cl ass 2A: 120 kPa.
4. Desi gn tenperatures:
-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.
5. Ceneral design rules: (not used)
6. Appl i cabl e test procedures:
6. 1. For parts of Class 1
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/
6. 2. For parts of Class 2 and/or 2A:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */

*/ only for netallic parts
**/ only for non-nmetallic parts
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Annex 6
PROVISIONS REGARDING THE APPROVAL OF THE PRESSURE REGULATOR AND THE VAPORIZER
1. Definition:

Vaporizer: see paragraph 2.6. of this Regul ation.
Pressure regul ator: see paragraph 2.7. of this Regul ation.

2. Conponent cl assification (according to figure 1, para. 2):

Class 1: for the part which is in contact with the pressure of the
cont ai ners.

Class 2: for the part which is in contact with the regul ated pressure
and with a maxi mum regul ated pressure during operation of 450 kPa.
Class 2A: for the part which is in contact with the regul ated
pressure and with a maxi mum regul ated pressure during operation of
120 kPa.

3. Cl assification pressure:

Parts of Class 1: 3,000 kPa.
Parts of Class 2: 450 kPa.
Parts of Class 2A: 120 kPa.

4. Desi gn tenperatures:

-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.

5. General design rules:

Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.3. 1., Provisions on valves activated by external
power .

Par agraph 6.14.4., Heat exchange medi um (conpatibility and pressure
requi renents).

Par agraph 6.14.5., Overpressure bypass security.

Par agraph 6.14.6.2., Gas flow prevention.

6. Appl i cabl e test procedures:

6.1. For parts of Class 1
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
Seat | eakage Annex 15, para. 8
Endur ance Annex 15, para. 9
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

6. 2. For parts of Class 2 and/or 2A:

Over pressure test Annex 15, para. 4
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Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Remar ks:

The shut-off valve can be integrated in the vaporizer, regulator, in this case
annex 7 is also applicable.

The parts of the pressure regul ator/vaporizer (Class 1, 2 or 2A) shall be
| eakproof with the outlet(s) of that part closed off.

For the overpressure test all the outlets including those of the cool ant
conmpartnent shall be cl osed off.

*/ only for netallic parts

**/ only for non-nmetallic parts
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Annex 7

PROVISIONS REGARDING THE APPROVAL OF THE SHUT-OFF VALVE, THE NON-RETURN VALVE,
THE GAS-TUBE PRESSURE RELIEF VALVE AND THE SERVICE COUPLING

1. Provisions regarding the approval of the shut-off valve

1.1. Definition: see paragraph 2.8. of this Regul ation

1.2. Component cl assification (according to figure 1, para. 2): Class 3.
1.3. Cl assification pressure: 3,000 kPa.

1.4. Desi gn tenperatures:

-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.

1.5. Ceneral design rules:

Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.3. 1., Provisions on valves activated by electrica

power .
1.6. Applicabl e test procedures:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
Seat | eakage Annex 15, para. 8
Endur ance Annex 15, para. 9
LPG conmpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/ only for netallic parts

**/ only for non-nmetallic parts
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2.

2.1.

Provisions regarding the approval of the non-return valve

Definition: see paragraph 2.5.9.

of this Regul ation.

Conponent cl assification (according to figure 1

Cl assification pressure:

Desi gn tenperatures:

-20°C to 120°C

3, 000 kPa.

par a.

For temperatures exceedi ng the above-nentioned val ues,

conditions are applicable.

Ceneral design rules:

Par agraph 6.14.2., Provisions regarding the electrica
Par agraph 6.14.3. 1., Provisions on valves activated by

power .

Applicable test procedures:

Over pressure test
Ext er nal | eakage

H gh tenperature

Low t enperature

Seat | eakage

Endur ance

LPG conpatibility
Corrosion resistance
Resi stance to dry heat
Ozone agei ng

Creep

Tenperature cycle

*/ only for netallic parts

**/ only for

non-metallic parts

Annex
Annex
Annex
Annex
Annex
Annex
Annex
Annex
Annex
Annex
Annex
Annex

15,
15,
15,
15,
15,
15,
15,
15,
15,
15,
15,
15,

par a.
par a.
par a.
par a.
par a.
par a.
par a.
par a.
par a.
par a.
par a.
par a.

2): Cass 1.

speci al tests

i nsul ati on.
el ectrical



TRANS/ WP. 29/ 656
page 57
Provisions regarding the approval of the gas-tube relief valve
Definition: see paragraph 2.9. of this Regul ation.
Conmponent cl assification (according to figure 1, para. 2): Class 3.
Cl assification pressure: 3,000 kPa.
Desi gn tenperatures:
-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.
Ceneral design rules:
Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.3. 1., Provisions on valves activated by electrica
power .
Par agraph 6.14.7., Provisions regarding the gas-tube pressure relief

val ve.

Applicable test procedures:

Over pressure test Annex 15, para. 4

Ext er nal | eakage Annex 15, para. 5

Hi gh tenperature Annex 15, para. 6

Low tenperature Annex 15, para. 7

Seat | eakage Annex 15, para. 8

Endur ance Annex 15, para. 9 (with 6,000
operation cycl es)

LPG conpatibility Annex 15, para. 11 **/

Corrosion resistance Annex 15, para. 12 */

Resi stance to dry heat Annex 15, para. 13

Ozone agei ng Annex 15, para. 14 **/

Creep Annex 15, para. 15 **/

Tenperature cycle Annex 15, para. 16 **/

*/

kd

only for netallic parts

only for non-netallic parts
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4. Provisions regarding the approval of the service coupling
4.1. Definition: see paragraph 2.17. of this Regulation
4. 2. Component cl assification (according to figure 1, para. 2): Cass 1
4. 3. Cl assification pressure: 3,000 kPa.
4.4, Desi gn tenperatures:
-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, special tests
conditions are applicable.
4.5, Ceneral design rules:
Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.3. 1., Provisions on valves activated by electrica
power .
4.6. Applicable test procedures:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
Seat | eakage Annex 15, para. 8
Endur ance Annex 15, para. 9 (with 6,000
operation cycl es)
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/ only for netallic parts

**/ only for non-nmetallic parts
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Annex 8

PROVISIONS REGARDING THE APPROVAL OF FLEXIBLE HOSES WITH COUPLINGS

1.3.

1.3.1.

1.3.1.1.

Scope

The purpose of this annex is to determ ne the provisions regarding
the approval of flexible hoses for use with LPG having an inside
di aneter up to 20 mMm

Thi s annex covers three types of flexible hoses:

(i) Hi gh pressure rubber hoses (Class 1, e.g. Filling hose)
(ii) Low pressure rubber hoses (Cl ass 2)

(iii) H gh pressure synthetic hoses (C ass 1)

HIGH PRESSURE RUBBER HOSES, CLASS 1 CLASSIFICATION, FILLING HOSE

General specifications

The hose shall be so designed as to withstand a maxi mum operating
pressure of 3,000 kPa.

The hose shall be so designed as to withstand tenperatures between
-25°C and +80°C. For operating tenperatures exceedi ng the above-
menti oned val ues, the test tenperatures nust be adapted.

The inside dianeter shall be in conpliance with table 1 of
standard | SO 1307.

Hose construction

The hose must enbody a snoot h-bore tube and a cover of suitable
synthetic material, reinforced with one or nore interlayer(s).

The reinforcing interlayer(s) has (have) to be protected by a
cover agai nst corrosion.

If for the reinforcing interlayer(s) corrosion-resistant-mteria
is used (i.e. stainless-steel) a cover is not required.

The Iining and the cover nmust be smooth and free from pores, holes
and strange el ements.

An intentionally provided puncture in the cover shall not be

consi dered as an inperfection.

The cover has to be intentionally perforated to avoid the formng
of bubbl es.

When the cover is punctured and the interlayer is nade of a non-
corrosion-resistant material, the interlayer has to be protected
agai nst corrosion.

Specifications and tests for the lining

Tensile strength and elongation

Tensile strength and el ongation at break according to |ISO 37.

Tensile strength not |less than 10 MPa and el ongati on at break not
| ess than 250 per cent.
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1.3.1.2.

1.3.1.3.

1.4.

1.4.1.1.

1.4.1.2.

Resi stance to n-pentane according to |1SO 1817 with the foll ow ng
condi tions:

(i) medi um n- pent ane

(ii) tenperature: 23°C (tolerance acc.to | SO 1817)

(iii) imrersion period: 72 hours

Requi renent s:

(i) maxi mum change in vol ume 20 per cent

(ii) maxi mum change in tensile strength 25 per cent

(iii) maxi mum change in elongation at break 30 per cent

After storage in air with a tenperature of 40°C for a period of
48 hours the mass conpared to the original value may not decrease
nore than 5 per cent.

Resi stance to ageing according to |1SO 188 with the foll ow ng

condi tions:

(i) tenperature: 70°C (test tenperature = maximum operating
tenperature - 10°C)

(ii) exposure period: 168 hours

Requi renent s:

(i) maxi mum change in tensile strength 25 per cent

(ii) maxi mum change in el ongation at break -30 per cent and
+10 per cent

Specifications and test-method for the cover
Tensile strength and el ongation at break according to |ISO 37.

Tensile strength not |less than 10 MPa and el ongati on at break not
| ess than 250 per cent.

Resi stance to n-hexane according to | SO 1817 with the foll ow ng
condi tions:

(i) medi um n- hexane

(ii) tenperature: 23 °C (tolerance acc.to |SO 1817)

(iii) imrersion period: 72 hours

Requi renent s:

(i) maxi mum change in volume 30 per cent

(ii) maximum change in tensile strength 35 per cent
(iii) maxi mum change in elongation at break 35 per cent
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Resi stance to ageing according to |1SO 188 with the foll ow ng

condi tions:

(i) tenperature: 70°C (test temperature = maximum operating
tenperature - 10°C)

(ii) exposure period: 336 hours

Requi renent s:

(i) maxi mum change in tensile strength 25 per cent

(ii) maxi mum change in elongation at break -30 per cent and
+10 per cent

Resistance to ozone

The test has to be perfornmed in conpliance with standard
| SO 1431/ 1.

The test-pieces, which have to be stretched to an el ongation of

20 per cent shall have to be exposed to air of 40°C with an ozone-
concentration of 50 parts per hundred mllion during 120 hours.

No cracking of the test pieces is allowed.

Specifications for uncoupled hose

Gas-tightness (permeability)

A hose at a free length of 1 mhas to be connected to a contai ner
filled with Iiquid propane, having a tenperature of 23° + 2°C.

The test has to be carried out in conmpliance with the nethod
described in standard | SO 4080.

The | eakage through the wall of the hose shall not exceed 95 cnt of
vapour per nmetre of hose per 24 h

Resistance at low temperature

The test has to be carried out in conpliance with the nethod
described in standard | SO 4672:1978 method B

Test-tenperature: -25° £ 3°C
No cracking or rupture is allowed.

(Not used)
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1.5.4. Bending test
1.5.4.1. An enpty hose, at a length of approximately 3.5 mnust be able to
wi thstand 3,000 times the hereafter prescribed alternating-
bendi ng-test wi thout breaking. After the test the hose nust be
capable of withstanding the test-pressure as nentioned in
par agraph 1.5.5. 2.
1.5.4.2.
Figure 1 (exanple only)
Hose inside dianeter Bendi ng radi us Di stance between centres [m]
[ mm [ mm (Figure 1)
(Figure 1) Verti cal Hori zont a
b a
up to 13 102 241 102
13 to 16 153 356 153
from16 to 20 178 419 178
1.5.4.3. The testing machine (see Figure 1) shall consist of a steel frane,
provided with two wooden wheels, with a rimw dth of c.a. 130 mMn
The circunference of the wheels nust be grooved for the guidance
of the hose.
The radius of the wheels, measured to the bottom of the groove,
nmust be as indicated in paragraph 1.5.4.2.
The | ongi tudi nal nedi an pl anes of both wheels nust be in the sane
vertical plane and the distance between the wheel -centres nust be
in accordance with paragraph 1.5.4.2.
Each wheel nust be able to rotate freely round its pivot-centre.
A propul si on nechani sm pulls the hose over the wheels at a speed
of four conplete nmotions per mnute.
1.5.4.4. The hose shall be S-shape-like installed over the wheels (see

Figure 1).

The end, that
sufficient

agai nst the wheel s.

runs over the upper whee
mass as to achieve a conmpl ete snuggling of the hose
The part that

shal

runs over

be furnished with a

the | ower wheel

is
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attached to the propul sion nmechani sm

The nmechani sm nust be so adjusted, that the hose travels a tota
distance of 1.2 min both directions.

Hydraulic test pressure and determination of the minimum burst-
pressure

The test has to be carried out in conmpliance with the nethod
described in standard | SO 1402.

The test-pressure of 6,750 kPa shall be applied during 10 m nutes,
wi t hout any | eakage.

The burst pressure shall not be | ess than 10,000 kPa.
Couplings

The couplings shall be nmade from steel or brass and the surface
nmust be corrosion-resistant.

The couplings nust be of the crimp-fitting type.
The swi vel -nut nust be provided with U N F. thread.

The sealing cone nust be of the type with a half vertical angle of
45°,

Assembly of hose and couplings

The construction of the couplings nmust be such, that it is not
necessary to peel the cover unless the reinforcement of the hose
consi sts of corrosion-resistant materi al

The hose assenbly has to be subjected to an inpulse test in
conpliance with standard | SO 1436.

The test has to be conpleted with circulating oil having a
tenperature of 93°C, and a m ni mum pressure of 3,000 kPa.

The hose has to be subjected to 150, 000 i npul ses.

After the inpulse test the hose has to withstand the test-pressure
as nmentioned in paragraph 1.5.5.2.

Gas-tightness

The hose assenbly (hose with couplings) has to w thstand during
five minutes a gas pressure of 3,000 kPa wi thout any | eakage.

Markings

Every hose nmust bear, at intervals of not greater than 0.5 m the
following clearly legible and indelible identification markings
consi sting of characters, figures or synbols.

The trade name or mark of the manufacturer.
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1.8.1.2.
1.8.1.3.
1.8.1.4.

1.8.2.

2.

2.3.
2.3.1.

2.3.1.1.

2.3.1.2.

The year and nonth of fabrication.
The size and type-marKking.
The identification marking "L.P.G Class 1".

Every coupling shall bear the trade nane or mark of the assemnbling
manuf act ur er.

LOW PRESSURE RUBBER HOSES, CLASS 2 CLASSIFICATION
General specifications

The hose shall be so designed as to withstand a maxi mum operating
pressure of 450 kPa.

The hose shall be so designed as to withstand tenperatures between
-25°C and +125°C. For operating tenperatures exceeding the above-
menti oned val ues, the test tenperatures nust be adapted.

Hose construction

The hose must enbody a snoot h-bore tube and a cover of suitable
synthetic material, reinforced with one or nore interlayer(s).

The reinforcing interlayer(s) has (have) to be protected by a
cover agai nst corrosion.

If for the reinforcing interlayer(s) corrosion-resistant materia
is used (i.e. stainless steel) a cover is not required.

The Iining and the cover nmust be smooth and free from pores, holes
and strange el ements.

An intentionally provided puncture in the cover shall not be

consi dered as an inperfection.

Specifications and tests for the lining
Tensile strength and elongation

Tensil e strength and el ongati on at break according to | SO 37.
Tensile strength not |less than 10 MPa and el ongati on at break not
| ess than 250 per cent.

Resi stance to n-pentane according to | SO 1817 with the fol |l ow ng
condi tions:

(i) medi um n- pent ane

(ii) tenperature: 23°C (tolerance acc. to |SO 1817)

(iii) imrersion period: 72 hours

Requi renent s:

(i) maxi mum change i n vol ume 20 per cent

(ii) maximum change in tensile strength 25 per cent

(iii) maxi mum change in elongation at break 30 per cent

After storage in air with a tenperature of 40°C for a period of
48 hours the mass conpared to the original value may not decrease
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nore than 5 per cent.

Resi stance to ageing according to I SO 188 with the foll ow ng

condi tions:

(i) tenperature: 115°C (test tenperature = nmaxi mum operating
tenperature - 10°C)

(ii) exposure period: 168 hours

Requi renent s:

(i) maxi mum change in tensile strength 25 per cent

(ii) maxi mum change in elongation at break -30 per cent and
+10 per cent

Specifications and test method for the cover

Tensil e strength and el ongati on at break according to | SO 37.
Tensile strength not |less than 10 MPa and el ongati on at break not
| ess than 250 per cent.

Resi stance to n-hexane according to | SO 1817 with the foll ow ng
condi tions:

(i) medi um n- hexane

(ii) tenperature: 23°C (tolerance acc. to |SO 1817)

(iii) imrersion period: 72 hours

Requi renent s:

(i) maxi mum change in vol ume 30 per cent

(ii) maximum change in tensile strength 35 per cent
(iii) maxi mum change in elongation at break 35 per cent

Resi stance to ageing according to I SO 188 with the foll ow ng

condi tions:

(i) tenperature: 115 °C (test tenperature = maxi mum operati ng
tenperature - 10°C)

(ii) exposure period: 336 hours

Requi renent s:

(i) maxi mum change in tensile strength 25 per cent

(ii) maxi mum change in elongation at break -30 per cent and
+10 per cent

Resistance to ozone

The test has to be perfornmed in conpliance with standard
| SO 1431/ 1.

The test-pieces, which have to be stretched to an el ongati on of
20 per cent shall have to be exposed to air of 40°C with an ozone
concentration of 50 parts per hundred mllion during 120 hours.
No cracking of the test pieces is allowed.

Specifications for uncoupled hose

Gas-tightness (permeability)

A hose at a free length of 1 mhas to be connected to a contai ner
filled with Iiquid propane, having a tenperature of 23° + 2°C.

The test has to be carried out in conmpliance with the nethod
described in standard | SO 4080.
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The | eakage through the wall of the hose shall not exceed 95 cnt of
vapour per nmetre of hose per 24 h

Resistance at low temperature

The test has to be carried out in conpliance with the nethod
described in standard | SO 4672-1978 method B

Test-tenperature: -25° £ 3°C

No cracking or rupture is allowed.

Bending test

An enpty hose, at a length of approximately 3.5 mnust be able to
wi thstand 3,000 tinmes the hereafter prescribed alternating-

bendi ng-test wi thout breaking. After the test the hose nust be

capable of withstanding the test pressure as nentioned in
par agraph 2.5.4. 2.
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|
| propulsion mechanism
[
LY ) I

Figure 2 (exanmple only)

Hose inside dianeter Bendi ng radi us Di stance between centres [mm]

[ [ (Figure 2)

(Figure 2) Verti cal Hori zont al
b a

up to 13 102 241 102

13 to 16 153 356 153

from16 to 20 178 419 178

2.5.3.3.

2.5.3. 4.

2.5.4.

2.5.4.1.

The testing machi ne (see Figure 2) shall consist of a steel frane,
provi ded with two wooden wheels, with a rimwidth of c.a. 130 mMm

The circunference of the wheels nust be grooved for the guidance
of the hose.

The radius of the wheels, measured to the bottom of the groove,
nmust be as indicated in paragraph 2.5.3. 2.

The [ ongi tudi nal nedi an pl anes of both wheels nust be in the sane
vertical plane and the distance between the wheel -centres nust be
in accordance with paragraph 2.5.3. 2.

Each wheel nust be able to rotate freely round its pivot-centre.

A propul si on nechani sm pulls the hose over the wheels at a speed
of four conplete nmotions per mnute.

The hose shall be S-shape-like installed over the wheels (see
Fi gure 2).

The end, that runs over the upper wheel shall be furnished with a
sufficient mass as to achieve a conplete snuggling of the hose
agai nst the wheels. The part that runs over the | ower wheel is
attached to the propul sion nmechani sm

The nmechani sm nust be so adjusted, that the hose travels a tota
distance of 1.2 min both directions.

Hydraulic test pressure and determination of the minimum burst-
pressure

The test has to be carried out in conmpliance with the nethod
described in standard | SO 1402.




TRANS/ WP. 29/ 656

page 68

2.5.4.2.

2.5.4.3.

2.6.

2.6.

2.6.

3.1.

1

2.

The test pressure of 1,015 kPa shall be applied during 10 m nutes,
wi t hout any | eakage.

The burst pressure shall not be less than 1,800 kPa.

Couplings

The couplings shall be made from a non-corrosive materi al

The coupling burst pressure in nounted position shall never be

| ess than the tube or hose burst pressure.

The coupling | eakage pressure in nounted position shall never be
| ess than the tube or hose | eakage pressure.

The couplings nust be of the crinp-fitting type.

Assembly of hose and couplings

The construction of the couplings nmust be such, that it is not
necessary to peel the cover unless the reinforcement of the hose

consi sts of corrosion-resistant materi al

The hose assenbly has to be subjected to an inpulse test in
conpliance with standard | SO 1436.

The test has to be conpleted with circulating oil having a
tenperature of 93°C, and a m ni mum pressure of 1,015 kPa.

The hose has to be subjected to 150, 000 i npul ses.

After the inpulse test the hose has to withstand the test-pressure
as nmentioned in paragraph 2.5.4.2.

Gas-tightness

The hose assenbly (hose with couplings) has to w thstand during
five minutes a gas pressure of 1,015 kPa wi thout any | eakage.

Markings

Every hose nmust bear, at intervals of not greater than 0.5 m the
following clearly legible and indelible identification markings
consi sting of characters, figures or synbols.

The trade name or mark of the manufacturer.

The year and nonth of fabrication.

The size and type-marKking.

The identification marking "L.P.G Class 2".

Every coupling shall bear the trade nane or mark of the assenbling
manuf act urer.

HIGH PRESSURE SYNTHETIC HOSES, CLASS 1 CLASSIFICATION

General specifications

The purpose of this chapter is to determne the provisions
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regardi ng the approval of synthetic flexible hoses for use with
LPG having an inside dianmeter up to 10 mm

The hose shall be so designed as to withstand a maxi mum operating
pressure of 3,000 kPa.

The hose shall be so designed as to wi thstand tenperatures between
-25°C and +125°C. For operating tenperatures exceeding the above-
menti oned val ues, the test tenperatures nust be adapted.

The inside dianeter shall be in conmpliance with table 1 of
standard | SO 1307.

Hose construction

The synthetic hose nust enbody a thernoplastic tube and a cover of
suitabl e thernoplastic material, oil and weat herproof, reinforced
with one or nore synthetic interlayer(s).

The Iining and the cover nust be free from pores, holes and
strange el enments.

An intentionally provided puncture in the cover shall not be
consi dered as an inperfection.

Specifications and tests for the lining
Tensile strength and elongation
Tensile strength and el ongation at break according to I SO 37.

Tensile strength not |less than 20 MPa and el ongati on at break not
| ess than 200 per cent.

Resi stance to n-pentane according to |1SO 1817 with the foll ow ng
condi tions:

(i) medi um n- pent ane

(ii) tenperature: 23°C (tolerance acc. to |SO 1817)

(iii) imrersion period: 72 hours

Requi renent s:

(i) maxi mum change in vol ume 20 per cent

(ii) maximum change in tensile strength 25 per cent

(iii) maxi mum change in elongation at break 30 per cent

After storage in air with a tenperature of 40°C for a period of
48 hours the mass conpared to the original value may not decrease
nore than 5 per cent.

Resi stance to ageing according to |1SO 188 with the foll ow ng

condi tions:

(i) tenperature: 115°C (test tenperature = nmaxi mum operating
tenperature m nus 10°C)

(ii) exposure period: 336 hours

Requi renent s:

(i) maxi mum change in tensile strength 35 per cent

(ii) maxi mum change in elongation at break -30 per cent and
+10 per cent

Specifications and test method for the cover
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3.4.1.1.

3.4.1. 2.

3.4.1. 3.

3.
3.

3.

3.
3.5.
3.
3.

3.

3.

3.
3.

3.

4,

4,

4,

4,

5.

5.

5.

5.

5.

5.

5.

2.

2.

2.

2.

1

1

1

1

2.

2.

2.

Tensile strength and el ongation at break according to |ISO 37.
Tensile strength not |ess than 20 MPa and el ongati on at break not
| ess than 250 per cent.

Resi stance to n-hexane according to | SO 1817 with the foll ow ng
condi tions:

(i) medi um n- hexane

(ii) tenperature: 23°C (tolerance according to | SO 1817)

(iii) imrersion period: 72 hours

Requi renent s:

(i) maxi mum change in vol ume 30 per cent

(ii) maximum change in tensile strength 35 per cent
(iii) maxi mum change in elongation at break 35 per cent

Resi stance to ageing according to |1SO 188 with the foll ow ng

condi tions:

(i) tenperature: 70°C (test tenmperature = maximum operating
tenperature m nus 10°C)

(i) exposure period: 336 hours

Requi renent s:

(i) maxi mum change in tensile strength 25 per cent

(ii) maxi mum change in el ongation at break -30 per cent and
+10 per cent

Resistance to ozone

The test has to be perfornmed in conpliance with standard
| SO 1431/ 1.

The test-pieces, which have to be stretched to an el ongati on of

20 per cent shall have to be exposed to air of 40°C and a rel ative
hum dity of 50 per cent = 10 per cent with an ozone-concentration
of 50 parts per hundred million during 120 hours.

No cracking of the test pieces is allowed.

Specifications for uncoupled hose

Gas-tightness (permeability)

A hose at a free length of 1 mhas to be connected to a container
filled with Iiquid propane, having a tenperature of 23° + 2°C.

The test has to be carried out in conmpliance with the nethod
described in standard | SO 4080.

The | eakage through the wall of the hose shall not exceed 95 cn? of
vapour per nmetre of hose per 24 h

Resistance at low temperature

The test has to be carried out in conmpliance with the nethod
described in standard | SO 4672 net hod B

Test tenperature: -25° £ 3°C
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No cracking or rupture is allowed.
Resistance at high temperature
A piece of hose, pressurized at 3,000 kPa, with a m ni nal h

| engt
of 0.5 mnust be put in an oven at a tenperature of 125°C = 2°C
during 24 hours.

No | eakage is all owed.

After the test the hose shall withstand the test pressure of
6, 750 kPa during 10 m nutes. No |eakage is allowed.

Bending test

An enpty hose, at a length of approximately 3.5 mnust be able to
wi thstand 3,000 tinmes the hereafter prescribed alternating-

bendi ng-test wi thout breaking. After the test the hose nust be
capable of withstanding the test pressure as nentioned in

par agraph 3.5.5. 2.

|
| propulsion mechanism
[

B

Figure 3 (exanple only) (a = 102 mm b= 241 m)

The testing machine (see Figure 3) shall consist of a steel frane,
provided with two wooden wheels, with a rimw dth of approxi mately
130 mm

The circunference of the wheels nust be grooved for the guidance
of the hose.

The radius of the wheels, measured to the bottom of the groove,
must be 102 mm

The [ ongi tudi nal nedi an pl anes of both wheels nust be in the sane
vertical plane. The distance between the wheel -centres nust be
vertical 241 nm and horizontal 102 mm

Each wheel nust be able to rotate freely round its pivot-centre.

A propul si on nechani sm pulls the hose over the wheels at a speed
of four conplete nmotions per mnute.

The hose shall be S-shape-like installed over the wheels (see
Fi gure 3).

The end, that runs over the upper wheel, shall be furnished with a
sufficient mass as to achieve a conplete snuggling of the hose
agai nst the wheels. The part that runs over the |ower wheel is
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3.

3.5.5. 1.

3.5.5. 2.

3.5.5.3.
3.6.
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3.

3.

3.7.

3.8.

3.

3.
3.
3.
3.
3.

5.

6.

6.

6.

8.

8.

8.

8.

8.

8.

5.

1

2.

3.

1

1

1

1

1

2.

attached to the propul sion nmechani sm

The nmechani sm nust be so adjusted, that the hose travels a tota
distance of 1.2 min both directions.

Hydraulic test pressure and determination of the minimum burst-
pressure

The test has to be carried out in conmpliance with the nethod
described in standard | SO 1402.

The test pressure of 6,750 kPa shall be applied during 10 m nutes,
wi t hout any | eakage.

The burst pressure shall not be | ess than 10,000 kPa.
Couplings

The couplings shall be nmade from steel or brass and the surface
nmust be corrosion-resistant.

The couplings nust be of the crinmp-fitting type and nmade up of a
hose-coupling or banjo bolt. The sealing shall be resistant to
LPG and conply with paragraph 3.3.1.2.

The banjo bolt shall conply with DIN 7643.

Assembly of hose and couplings

The hose assenbly has to be subjected to an inpulse test in
conpliance with standard | SO 1436.

The test has to be conpleted with circulating oil having a
tenperature of 93°C, and a m ni mum pressure of 3,000 kPa.

The hose has to be subjected to 150, 000 i npul ses.

After the inpulse-test the hose has to withstand the test pressure
as nmentioned in paragraph 3.5.5.2.

Gas-tightness

The hose assenbly (hose with couplings) has to w thstand during
five minutes a gas pressure of 3,000 kPa wi thout any | eakage.

Markings

Every hose nmust bear, at intervals of not greater than 0.5 m the
following clearly legible and indelible identification markings
consi sting of characters, figures or synbols.

The trade name or mark of the manufacturer.

The year and nonth of fabrication.

The size and type-marKking.

The identification marking "L.P.G Class 1".

Every coupling shall bear the trade nane or mark of the assenbling
manuf act ur er.
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Definition:

Annex 9

PROVISIONS REGARDING THE APPROVAL OF THE FILLING UNIT

see paragraph 2. 16.

of this Regul ation.

Conponent cl assification (according to figure 1, para. 2):

Filling unit: dCass 3
Non-return valve: Cl ass 3

Cl assification pressure:

Desi gn tenperatures:

20°C to 65°C

3, 000 kPa.

For temperatures exceedi ng the above-nentioned val ues, specia
tests conditions are applicable.

Ceneral design rules:

Par agr aph 6.14. 2.,
Par agr aph 6.14.9.,
Par agr aph 6. 14. 10.,

Applicable test procedures:

Over pressure test
Ext er nal | eakage
H gh tenperature
Low t enperature
Seat | eakage test
Endur ance

LPG compatibility
Corrosion resistance
Creep

Tenperature cycle

ukd

only for

only for

metallic parts

non-nmetallic parts

Annex
Annex
Annex
Annex
Annex
Annex

operation

Annex
Annex
Annex
Annex

15,
15,
15,
15,
15,
15,

15,
15,
15,
15,

Provi sions regarding the electrical insulation.
Provi si ons regardi ng non-return val ve.
Provisions regarding the filling unit.

para. 4

para. 5

para. 6

para. 7

para. 8

para. 9 (with 6,000
cycl es)

para. 11 **/

para. 12 */

para. 15 **/

para. 16 **/
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Fiqure 3:
Th
is filling unit applies only for notor vehicles of categories M, M3,

N2, N3 and ML having a maxi mumtotal mass > 3500 kg. 1/

1/ See Consolidated Resolution on the Construction of Vehicles (R E. 3),
annex 7 (document TRANS/ WP. 29/ 78/ Rev. 1).
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Annex 10

PROVISIONS REGARDING THE APPROVAL OF LPG CONTAINERS

The meaning of symbols and terms used in this annex

Ph

= hydraulic test pressure in kPa;

= contai ner bursting pressure measured in the bursting test,
in kPa;

= mnimumyield stress in NNmm? guaranteed by the materia
st andar d;

= mnimumtensile strength in NN mt guaranteed by the materia
standard

= actual tensile strength, in N m¥

= calculated mninmumthickness of the cylindrical shell wall
in mm

= calculated m ninumthickness of dished ends, in mm
= nom nal outside dianeter of the container, in mm

= inside radius of the dished end of the standard cylindrica
container, in nmm

= inside knuckle of the dished end of the standard cylindrica
container, in nmm

= outside height of dished part of container end, in mm
= height of cylindrical part of dished end, in mm

= length of container's stress-resistant shell, in nm

= elongation value (per cent) of parent materi al

= initial volune of the container at the nonent when the pressure
is increased in the burst test, in dn¥

= final volune of the container on bursting, in dnf
= gravity, in ms?
= shape factor;

= stress reduction factor

TECHNICAL REQUIREMENTS
Dimensions

For all dinensions w thout indication of tolerances, genera
tol erances of EN 22768-1 shall apply.
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Materials

The material used for the manufacture of the stress-resistant
cont ai ner shells must be steel as specified in Euronorm EN 10120
(however, other materials my be used provided that the container
has the same safety characteristics, to be certified by the
authorities granting type approval).

The parent material refers to the material in the state before any
specific transformation with regards to the manufacturing process
has been carried out.

Al'l conponents of the container body and all the parts wel ded
thereto nust be nade of mutually conpatible material s.

The filler materials nmust be conpatible with the parent material so
as to formwelds with properties equivalent to those specified for
the parent materi al

The cont ai ner manufacturer nust obtain and provi de chem cal cast
anal ysis certificates and nechanical properties of the material in
respect of the steels or other materials applied for the
construction of the parts subject to pressure.

The inspection authority must have the opportunity to make

i ndependent anal yses. These anal yses nust be carried out either on
speci mens taken fromthe materials as supplied to the container
manuf acturer or on the finished containers.

The manufacturer nust make available to the inspection authority
the results of metallurgical and nechanical tests and anal yses of
parent and filler materials carried out on welds and nust al so
provide it with a description of the welding nethods and processes
whi ch can be regarded as representative of the welds made during
producti on.

Design temperatures and pressures

Design temperature

The design operating tenperature of the container shall be from
-20 to 65°C

For extrene operating tenperatures exceedi ng the above-nentioned
tenperatures special test conditions are applicable which shall be
agreed upon with the conpetent authority.

Design pressure

The design operating pressure of the container shall be: 3,000 kPa.

The heat treatnent shall be according to the follow ng
requi renents:

The heat treatnent shall be carried out on the parts or on the
conpl ete contai ner.

Those parts of a container having been defornmed by nore than 5 per
cent nust be submitted to the follow ng heat treatnment: normalize

Containers with a wall thickness > 5 nmnust be submitted to the
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foll owi ng heat treatment:
1.4.3.1. hot-rolled and norrmalized material: stress relieve or nornmalize;
1.4.3. 2. material of a different kind: normalize.
1.4.4. The manufacturer nmust submt the procedure for the heat treatnent

used.
1.4.5. Local i zed heat treatnment of a conpleted container is not permtted.
1.5. Calculation of the parts under pressure
1.5.1. The wal | thickness of the cylindrical shell of the containers nust

not be less than that cal culated by the formula:
1.5.1.1. Cont ai ners wi thout |ongitudinal welds:

Q- P,-D _ P, D
2000 Re 1500 R, + Py,
+
/3 h
1.5.1.2. Containers with |ongitudinal welds:
P, D P, D
a = =
2000 Re b 1500 R, - z + P,
.Z+
4/ 3 h
(i) z = 0.85 where the manufacturer radi ographs each weld

i ntersection and 100 nm of the adjacent |ongitudinal weld and 50 nm
(25 mm each side of the intersection) of the adjacent
circunferential weld.

This test has to be perfornmed per nmachine at the begi nning and end
of each work shift period from continuous production

(ii) z = 1 where each weld intersection and 100 mm of the
adj acent |ongitudinal weld and 50 mm (25 each side of the

i ntersection) of the adjacent circunferential weld is spot
radi ogr aphed.

This test has to be performed at 10 per cent of the container
production: the containers to be tested are chosen randomy
Shoul d t hese radi ograph tests reveal unacceptable defects, as
defined in paragraph 2.4.1.4., all the necessary steps must be
taken to exam ne the production run in question and elimnate the
def ects.

1.5.2. Dimensions and calculations of ends (see figures in appendix 4 to
this annex).

1.5.2.1. The contai ner ends shall be in one piece, shall encave to the
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1.5.2. 2.

1.5.2.3.

pressure and shall have either a torispherical or an elliptica
form (exanpl es are given in appendi x 5).

The container ends nust fulfil the foll ow ng conditions:
Torispherical ends

simultaneous |limts:0.003 D < b < 0.08 D
0.1 D

8 D

SS-TITm"-
AV IV IV IN IV

obhNOD

.1
b
b

.15 D (not applicable for containers as shown in

appendi x 2 to this annex, Figure 2a)

Elliptical ends

simultaneous |limts:0.003 D < b < 0.08 D

H=>0.18 D
h >45b
h < 0.15 D (not applicable for containers as shown in

appendix 2 to this annex, Figure 2a)

The thickness of these barrelled ends nust not in toto be | ess than
the figure calculated by neans of the follow ng formla:

by P D

—h_ ¢
1500 R,

The shape factor C to be used for full ends is given in the table
and in the graphs contained in appendix 4 to this annex.

The wal | thickness of the cylindrical edge of the ends may not be
|l ess or differ nore than 15 per cent fromthe smallest wal
t hi ckness of the shell

The nom nal wall thickness of the cylindrical part and of the
barrell ed end may not, under any circunstances; be |ess than

D

550 +1 mm

with a mninumof 1.5 mm

The shell of the container may be made up of one, two or three
parts. Wen the shell is made up fromtwo or three parts, the
| ongi tudi nal welds nust be shifted/rotated with a m ni mum of
10 tinmes the thickness of the container wall (10 - a).

The ends must be in one piece and convex.

Construction and workmanship

General requirements

The manufacturer shall denonstrate by having a suitable quality
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control systemthat he has and maintains the manufacturing
facilities and processes to ensure that containers produced satisfy
the requirenments of this annex.

The manufacturer nust ensure through adequate supervision that the
parent plates and pressed parts used to manufacture the containers
are free fromdefects |likely to jeopardi ze the safe use of the
cont ai ners.

Parts subjected to pressure

The manufacturer nust describe the wel ding nethods and processes
used and indicate the inspections carried out during production

Techni cal wel di ng requirenents
The butt welds nust be executed by an automatic wel di ng process.

The butt welds on the stress-resistant shell may not be |located in
any area where there are changes of profile.

Angl e wel ds may not be superinposed on butt welds and nust be at
| east 10 nm away from them

Wel ds joining parts making up the shell of the container nust
satisfy the followi ng conditions (see figures given as exanples in
appendi x 1 of this annex):

[ ongitudinal weld: this weld is executed in the formof a butt
weld on the full section of the material of the wall

circumferential weld:

this weld is executed in the formof a butt weld on the ful
section of the material of the wall. A joggle weld is
considered to be a special type of butt weld;

wel ds of the studded valve plate or ring shall be carried out
according to appendix 1, figure 3.

A weld fixing the collar or supports to the container shall be
either a butt or angle weld.

Wel ded mounting supports shall be welded in the circunferentia
way. The welds shall be strong enough to withstand vibration
braki ng actions and outside forces of at |east 30 g in al
directions.

In this case of butt welds, the msalignnment of the joint faces
may not exceed one-fifth of the thickness of the walls (1/5 a).

Inspection of welds

The manufacturer nust ensure that the welds show conti nuous
penetration without any deviation of the weld seam and that they
are free fromdefects |likely to jeopardi ze the safe use of the
cont ai ner .

For containers in two pieces, a radiographical test has to be
performed on the circunferential butt welds over 100 nm wth the



TRANS/ WP. 29/ 656

page 82

exception of the welds in conformty with joggle weld on page 1 of
appendix 1 of this annex. On one container selected at the

begi nni ng and end of each shift period from continuous production
and, in the event of production being interrupted for a period of
nmore than 12 hours, the first contai ner wel ded should al so be
radi ogr aphed.

Out-of-roundness

The out-of-roundness of the cylindrical shell of the container mnust
be limted so that the difference between the maxi mum and m ni mum
outsi de dianeter of the sane cross-section is not nore than

1 per cent of the average of those dianeters.

Fittings

The supports nust be manufactured and wel ded to the contai ner body
in such a way as not to cause dangerous concentrations of stresses
or be conducive to the collection of water

The base of the container nust be sufficiently strong and nmade of
metal compatible with the type of steel used for the container
The form of the base nust give the container sufficient stability.

The top edge of the base nmust be welded to the container in such a
way as not to be conducive to the collection of water nor to all ow
water to penetrate between the base and the container

A reference mark shall be affixed on the containers to ensure their
correct installation.

Where fitted, identification plates nmust be fixed on to the stress
resi stant shell and shall not be renovable. Al the necessary
corrosion prevention measures nust be taken

The contai ner shall have provisions to nount a gas-tight housing or
ki nd of protection device over the contai ner accessori es.

Any other material, however, may be used for the manufacture of the
supports, provided that its strength is assured and that all risk
of the container end corroding is elimnated.

Fire protection

A container representative of the type of container, al
accessories fitted on it and any added insulation or protective
material, shall be subjected to a bonfire test as specified in

par agraph 2.6. of this annex.

TESTS

Mechanical tests

General requirements

Where not covered by the requirenents contained in this annex, the

mechanical tests are to be carried out in accordance with Euronorns
Nos:
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2-80 or 11-80 respectively in the case of the tensile test
according to whether the thickness of the testpiece is 3 mm
or above, or less than 3 nm

6-55 or 12-55 respectively in the case of the bend test,
according to whether the thickness of the testpiece is 3 mm
or above, or less than 3 mMm

t he nmechani cal tests for checking the properties of the parent
al and welds of the stress-resistant shells of the container are

carried out on testpieces taken fromfini shed containers.

Types of tests and evaluation of test results

Each sanpl e container is subjected to the follow ng tests:

Containers with longitudinal and circumferential welds (three
sections) on test-pieces taken fromthe places shown in figure 1 of
appendi x 2 of this annex:

(a) One tensile test on parent material; the test piece to be
taken in the longitudinal direction (if this is not
possible, it may be taken in a circunferential direction);

(b) One tensile test on parent material of the bottom
(c) One tensile test perpendicular to the |ongitudinal weld,;

(d) One tensile test perpendicular to the circunferentia
wel d;

(e) One bend test on the longitudinal weld, the inner surface
in tension;

(f) One bend test on the |ongitudinal weld, the outer surface
in tension;

(9) One bend test on the circunferential weld, the inner
surface in tension;

(h) One bend test on the circunferential weld, the outer
surface in tension; and

(i) One macroscopic test of a wel ded section

(mM, nm2) A mninmmof two macroscopic tests of valve boss/plate
sections in case of the sidewall nounted valves referred to in
par agraph 2.4.2. bel ow

Containers with circumferential welds only (two sections) on
test-pi eces taken fromthe places shown in figures 2a and 2b of
appendix 2 to this annex:

The tests as specified in paragraph 2.1.2.1.1. above with the
exception of (c), (e) and (f) which are not applicable. The
test-piece for the tensile test on parent material shall be
taken from (a) or (b) as nentioned in paragraph 2.1.2.1.1.
above.
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2.1.2.1.3.

Test - pi eces which are not sufficiently flat nmust be flattened by
col d pressing.

In all test pieces containing a weld, the weld is machined to
trimthe surplus.

Tensile test
Tensile test on parent metal

The procedure for carrying out the tensile test is that given in
t he appropriate Euronormin accordance with paragraph 2.1.1.1.

The two faces of the test-piece representing the inside and
outside walls of the container respectively nmust not be
machi ned.

The val ues determined for yield stress, tensile strength and
el ongation after the parent netal bursts nust conply with
Euronorm 10120 (Table 11).

Tensile test on welds

This tensile test perpendicular to the weld nust be carried out
on a test-piece having a reduced cross-section 25 mMmin width
for a length extending up to 15 mm beyond the edges of the weld,
as shown in figure 2 of appendix 3 to this annex.

Beyond this central part the width of the test-piece nust
i ncrease progressively.

The tensile strength val ue obtained nust be at |east equal to
that guaranteed for the parent netal irrespective of where the
burst occurs in the cross-section of the central part of the
test - pi ece

Bend test

The procedure for carrying out the bend test is that given in

t he appropriate Euronormin accordance with paragraph 2.1.1.1.
The bend test nust, however, be carried out transversely to the
weld on a test-piece 25 nmin width. The mandrel nust be placed
in the centre of the weld while the test is being perforned.

Cracks nmust not appear in the test-piece when it is bent round a
mandrel as long as the inside edges are separated by a distance
not greater than the diameter of the mandrel + 3a (see figure 1
in appendi x 3 of this annex).

The ratio (n) between the dianeter of the mandrel and the
t hi ckness of the test piece nmust not exceed the values given in
the foll ow ng table:
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Actual tensile strength Val ue (n)

R in (N m¥)

Up to 440 2

i ncl usive 3

above 440 to 520 4

i nclusive

above 520

2.1.2. 4. Retesting is permtted for the tensile and bend test. A second
test shall consist of two test pieces taken fromthe sane

cont ai ner .

If the results of these tests are satisfactory, the first test
shal |l be ignored.

In the event where one or both of the retests fail to neet the
requi renents, the batch shall be rejected.

2.2. Burst test under hydraulic pressure

2.2.1. Test conditions
Cont ai ners subjected to this test must bear the inscriptions
which it is proposed to affix on the section of the container
subj ected to pressure,

2.2.1.1. The burst test under hydraulic pressure nust be carried out with
equi pment which enables the pressure to be increased at an even
rate, until the container bursts and the change in pressure over
time to be recorded. The maxi mum flowate during the test
shoul d not exceed 3 per cent of the capacity of the container
per m nute.

2.2.2. Interpretation of test

2.2.2.1. The criteria adopted for the interpretation of the burst test
are as foll ows:

2.2.2.1.1. Vol unmetri ¢ expansi on of the container; it equals:

vol une of water used between the time when the pressure starts
to rise and the time of bursting.

2.2.2.1.2. Exam nati on of the tear and the shape of its edges.
bursting pressure;
vol une of water used between the time when the pressure starts
to rise and the tinme of bursting, which shows the volunetric

expansi on of the container

exam nation of the tear and the shape of its edges.

2.2.3. Test acceptance conditions

2.2.3.1. The neasured bursting pressure (P,) nmust not under any
circunstances be less than 2.25 - 3,000 = 6, 750 kPa.

2.2.3.2. The specific change in the volunme of the container at the tine
of bursting must not be | ess than:
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. 3.

. 3.

20 per cent if the length of the container is greater than the
di anet er;

17 per cent if the Iength of the container is equal to or |ess
than the di aneter.

8 per cent in the case of a special container as shown in
appendi x 5, page 1, Figures A, B and C

The burst test nmust not cause any fragnentation of the
cont ai ner .

The main fracture nust not show any brittleness, i.e. the edges
of the fracture nust not be radial but nust be at an angle to a
di anetrical plane and display a reduction of area throughout
their thickness.

The fracture nmust not reveal an inherent defect in the netal.
The wel d must be at |east as strong as the original netal but
preferably stronger

Retesting is permtted for the burst test. A second burst test
shal |l be performed on two containers which have been produced
successively to the first container within the same batch

If the results of these tests are satisfactory, the first test
shal |l be ignored.

In the event where one or both of the retests fail to neet the
requi renents, the batch shall be rejected.

Hydraulic test

The contai ners representative of the type of container subnitted
for approval (w thout accessories but with the outlets closed
of f) shall withstand an inner hydraulic pressure of 3,000 kPa

wi t hout | eakages or becom ng permanently distorted, according to
the foll owi ng requirenents:

The water pressure in the container must increase at an even
rate until the test pressure of 3,000 kPa is reached.

The contai ner nust remain under the test pressure |ong enough to
make it possible to establish that the pressure is not falling
of f and that the container can be guaranteed | eakproof.

After the test the contai ner nust show no signs of pernanent
def ormati on.

Any contai ner tested which does not pass the test nust be
rej ected.

Non-destructive examination
Radiographic examination

Wel ds nust be radi ographed in conpliance with | SO specification
R 1106, using classification B

VWen a wire-type indicator is used, the smallest dianeter of the
wire visible my not exceed the value of 0.10 nm

When a stepped and hol ed type indicator is used, the dianeter of
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the smal |l est hole visible may not exceed 0.25 mm

Assessnent of the weld radi ographs nmust be based on the origina
films in conpliance with the practice recomended in
standard | SO 2504, paragraph 6.

The foll owi ng defects are not acceptable:
Cracks, inadequate wel ds or inadequate penetration of the weld.

For the container wall thickness > 4 mm the inclusions |listed
bel ow are regarded as accept abl e:

Any gas inclusion nmeasuring not nore than a/4 mm

Any gas inclusion neasuring nore than a/4 nm but not nore than
al3 mm which is nore than 25 nm away from ot her gas inclusion
measuring nore than a/4 mm and measuring not nore than a/3 nm

Any el ongated inclusion or any group of rounded inclusions in a
row where the length represented (over a weld length of 12a) is
not greater than 6 nm

Gas inclusions over any 100 nm wel d | ength, where the total area
of all the figures is not greater than 2 a mt.

For the container wall thickness <4 mm the inclusions |isted
bel ow are regarded as accept abl e:

Any gas inclusion nmeasuring not nore than a/2 mm

Any gas inclusion neasuring nore than a/2 nm but not nore than
all.5 mm which is nore than 25 nmm away from ot her gas inclusion
measuring nore than a/2 mm and measuring not nore than a/1.5 nm

Any el ongated inclusion or any group of rounded inclusions in a
row where the length represented (over a weld length of 12a) is
not greater than 6 nm

Gas inclusions over any 100 nm wel d | ength, where the total area
of all the figures is not greater than 2 a mt.

Macroscopic examination

The macroscopi c exam nation of a full transverse section of the
wel d nust show a conplete fusion on the surface treated with any
acid fromthe macro-preparation and nust not show any assenbly
fault or a significant inclusion or other defects.

In case of doubt, a mcroscopic exam nation should be made of
t he suspect area.

Examination of the outside of the weld

This examination is carried out when the weld has been
conpl et ed

The wel ded surface exam ned must be well illum nated, and nust
be free from grease, dust, scale residue or protective coating
of any ki nd.
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2.

The fusion of the welded netal with the parent netal mnust be
snmooth and free frometching. There nust be no cracks, notching
or porous patches in the welded surface and the surface adjacent
to the wall. The wel ded surface nust be regular and even.

VWere a butt weld has been used, the excess thickness nmust not
exceed 1/4 of the width of the weld.

Bonfire test
Gener a

The bonfire test is designed to denonstrate that a container
conplete with the fire protection system specified in the
design, will prevent the burst of the contai ner when tested
under the specified fire conditions.

Cont ai ner set-up

Cont ai ner shall be placed horizontally with the contai ner bottom
approxi mately 100 mm above the fire source;

Metal l'ic shielding shall be used to prevent direct flane

i mpi ngenent on contai ner valves, fittings, and/or pressure
relief device. The netallic shielding shall not be in direct
contact with the specified fire protection system (pressure
relief device or container valve). Any failure during the test

of a valve, fitting or tubing that is not part of the intended
protection systemfor the design shall invalidate the result.
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Fire source

A uniformfire source of 1.65 mlength shall provide direct
flame inpingenment on the container surface across its entire

di aneter.

Any fuel may be used for the fire source provided that it
supplies uniformheat sufficient to maintain the specified test
tenmperatures until the container is vented. The arrangenent of
the fire shall be recorded in sufficient detail to ensure that
the rate of heat input to the container is reproducible. Any
failure or inconsistency of the fire source during a test shal
invalidate the result.

Tenperature and pressure neasurements

During the bonfire test the foll owi ng tenperatures shall be
nmeasur ed:

(a) The fire tenperature just bel ow the container, along the
bottom of the container, at mnimmtwo |ocations, not
nmore than 0.75 m apart;

(b) The wal |l tenperature in the bottom of the container

(c) The wall tenperature within 25 mmfromthe pressure relief

devi ce;

(d) In the case of containers |longer than 1.65 m the wal
tenperature on the top of the container, in the centre of
the fire.

Metallic shielding shall be used to prevent direct flame

i mpi ngenent on the thernocouples. Alternatively, thernocouples
may be inserted into blocks of netal, measuring |ess than

25 m*. During the test the thernocouple tenperatures and the
contai ner pressure shall be recorded at intervals of 30 seconds
or |ess.

Ceneral test requirenents

(a) Cont ai ner shall be filled with 80 per cent in volunme of
LPG (comrercial fuel) and tested in the horizonta
position at working pressure;

(b) I Mmedi ately following the ignition, the fire shall produce
flame inpingenment on the surface of the container, along
1.65 mlength of the fire source across the container

(c) Wthin 5 mnutes of ignition at |east one thernocouple
shall indicate the tenperature of fire just below the
container of at |least 590 °C. This tenperature shall be
mai nt ai ned for the remaining duration of the test, nanely
until when no overpressure is present in the container

The centre of the container shall be positioned over the centre
of the fire source;

Acceptabl e results:

The contai ner shall vent through a pressure relief device, and
no burst shall occur



TRANS/ WP. 29/ 656
page 90



TRANS/ WP. 29/ 656
page 91

Annex 10 - Appendix 1
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Removable backing strip
{usually copper)

(a) Double welded (b) Single welded (c) Single welded
close square close square open square

types of main longitudinal butt welds

y; @I NN\
Agle weld

X, avoid notch here

joggle weld weld on bac'king strip

Note : The angle weld can be performed
as a "chain-weld"

circumferential butt weld
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FI GURE 3:
EXAMPLES OF

WELDED STUDDED
PLATES
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Annex 10 - Appendix 1 (cont'd)
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tensile test
tensile test
tensile test
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FI GURE 1:
parent materia
parent material of the bottom
a longitudinal weld

(a)
(b)
(c)
(d) tensile test on a circunferential weld
(e) bend test on a | ongitudinal weld, the inner surface in tension
(f) bend test on a longitudinal weld, the outer surface in tension
(9) bend test on a circunferential weld, the inner surface in
t ensi on
(h) bend test on a circunferential weld, the outer surface in
t ensi on
(L, nR) macr osecti ons through val ve boss/plate welds (side-nounted val ve
bl ock)

FI GURE 1: Containers with [ongitudinal and circunferential welds, Location of

t est - pi eces
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Annex 10 - Appendix 2 (cont'd)

weld aorb

e —

\ B =L

e 1

<
o = =
(a) or (b) tensile test on parent materia
(d) tensile test on a circunferential weld
(9) bend test on a circunferential weld, the inner surface in
t ensi on
(h) bend test on a circunferential weld, the outer surface in
t ensi on
(L, nR) macr osecti ons through val ve boss/plate welds (side-nounted val ve
bl ock)

FI GURE 2a: Containers with circunferential welds only and side-nounted val ve
bl ocks; Location of test-pieces

m1i

m2

(mLl, nR) nacrosections
t hrough val ve boss/pl ate wel ds
(Refer to figure 2a for other |ocations of test-pieces)

FI GURE 2b: Containers with circunferential welds only and val ve boss/pl ate
fitted to the end.
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FI GURE 2:
TEST

Pl ECE FOR
TENSI LE
TEST
PERPENDI C
ULAR TO THE

Annex 10 - Appendix 3
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FIGURE 1

ILLUSTRATION OF BEND TEST
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Annex 10 - Appendix 4
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Note: for torispherical ends
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Annex 10 - Appendix 4 (cont'd)

Relationship between H/D and Shape factor C

[ FI GURE OFFSET]

Values of Shape factor C for H/D between 0.20 and 0.25
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Annex 10 - Appendix 4 (cont'd)

Relationshp between H/D and Shape factor C

[ FI GURE OFFSET]

Values of Shape factor C for H/D between 0.25 and 0.50
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Annex 10 - Appendix 5
EXAMPLES OF SPECIAL VESSELS
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Annex 11

PROVISIONS REGARDING THE APPROVAL OF GAS INJECTION DEVICES,
OR GAS MIXING PIECES, OR INJECTORS AND THE FUEL RAIL

1. Gas injection device or injector

1.1. Definition: see paragraph 2.10. of this Regul ation

1.2. Component cl assification (according to figure 1, para. 2): Cass 1
1.3. Cl assification pressure: 3,000 kPa.

1.4. Desi gn tenperatures:

-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, specia
tests conditions are applicable.

1.5. Ceneral design rules:

Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.2.1., Provisions regarding the insulation class.
Par agraph 6.14.3. 1., Provisions when the power is switched off.
Par agraph 6.14.4.1., Heat exchange nedi um (conpatibility and
pressure requirenments).

1.6. Applicabl e test procedures:

Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5

Hi gh tenperature Annex 15, para. 6

Low tenperature Annex 15, para. 7

LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/ only for netallic parts

**/ only for non-nmetallic parts
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Gas injection device or gas mixing piece
Definition: see paragraph 2.10. of this Regulation.
Conponent cl assification (according to figure 1, para. 2):

Class 2: for the part with a maxi mum regul ated pressure during
operation of 450 kPa.
Class 2A: for the part with a maxi mrumregul ated pressure during
operation of 120 kPa.

Cl assification pressure:

Parts of Class 2: 450 kPa.
Parts of Class 2A: 120 kPa.

Desi gn tenperatures:

-20°C to 120°C, when the fuel punp is mounted outside the
cont ai ner .

For temperatures exceedi ng the above-nentioned val ues, specia
tests conditions are applicable.

Ceneral design rules:

Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.2.1., Provisions regarding the insulation class.
Par agraph 6.14.3. 1., Provisions when the power is switched off.
Par agraph 6.14.4.1., Heat exchange nedi um (conpatibility and
pressure requirenments).

Applicabl e test procedures:

Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */

*/

ukd

only for netallic parts

only for non-netallic parts
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3. Fuel rail

3. 1. Definition: see paragraph 2.18. of this Regul ation

3. 2. Conponent cl assification (according to figure 1, para. 2):
Fuel rails can be of Class 1, 2 or 2A

3. 3. Cl assification pressure:
Parts of Class 1: 3,000 kPa.
Parts of Class 2: 450 kPa.
Parts of Class 2A 120 kPa.

3. 4. Desi gn tenperatures:
-20°C to 120°C
For temperatures exceedi ng the above-nenti oned val ues, specia
tests conditions are applicable.

3.5. Ceneral design rules: (not used)

3. 6. Appl i cabl e test procedures:

3.6.1. For fuel rails of Cass 1
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
H gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG compatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

3.6.2. For fuel rails of Class 2 and/or 2A:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
H gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG compatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */

*/ only for netallic parts
**/ only for non-nmetallic parts

Annex 12

PROVISIONS REGARDING THE APPROVAL OF THE GAS DOSAGE UNIT WHEN NOT COMBINED
WITH THE GAS INJECTION DEVICE(S)

1. Definition: see paragraph 2.11. of this Regulation
2. Conponent cl assification (according to figure 1, para. 2):

Class 2: for the part with a maxi mum regul ated pressure during
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operation of 450 kPa.
Class 2A: for the part with a maxi mrumregul ated pressure during
operation of 120 kPa.

3. Cl assification pressure:

Parts of Class 2: 450 kPa.
Parts of Class 2A: 120 kPa.

4. Desi gn tenperatures:

-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, specia
tests conditions are applicable.

5. General design rules:

Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.3. 1., Provisions on valves activated by electrica
power .

Par agr aph 6.14.4., Heat exchange medi um (conpatibility and pressure
requi renents).

Par agraph 6.14.5., Overpressure bypass security.

6. Appl i cabl e test procedures:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Remar ks:

The parts of the gas dosage unit (Class 2 or 2A) sha
outlet(s) of that part closed.

For the overpressure test all the outlets including those of the cool ant
conmpartnent shall be cl osed off.

be | eakproof with the

*/ only for netallic parts
**/ only for non-nmetallic parts
Annex 13
PROVISIONS REGARDING THE APPROVAL OF THE PRESSURE AND/OR TEMPERATURE SENSOR
1. Definition:

Pressure sensor: see paragraph 2.13. of this Regul ation.
Tenperature sensor: see paragraph 2.13. of this Regul ation

2. Conponent cl assification (according to figure 1, para. 2):
Pressure and tenperature sensors can be of Class 1, 2 or 2A
3. Cl assification pressure:

Parts of Class 1: 3,000 kPa.
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Parts of Class 2: 450 kPa.
Parts of Class 2A: 120 kPa.

4. Desi gn tenperatures:
-20°C to 120°C
For temperatures exceedi ng the above-nentioned val ues, specia
tests conditions are applicable.

5. General design rules:
Par agraph 6.14.2., Provisions regarding the electrical insulation.
Par agraph 6.14.4.1., Heat exchange nedi um (conpatibility and
pressure requirenments).
Par agraph 6.14.6.2., Gas flow prevention.

6. Appl i cabl e test procedures:

6. 1. For parts of Class 1
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
H gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG compatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */
Resi stance to dry heat Annex 15, para. 13
Ozone agei ng Annex 15, para. 14 **/
Creep Annex 15, para. 15 **/
Tenperature cycle Annex 15, para. 16 **/

*/ only for netallic parts

**/ only for non-metallic parts

6. 2. For parts of Class 2 or 2A:
Over pressure test Annex 15, para. 4
Ext er nal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
LPG conpatibility Annex 15, para. 11 **/
Corrosion resistance Annex 15, para. 12 */

*/ only for netallic parts

**/ only for non-nmetallic parts
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Annex 14

PROVISIONS REGARDING THE APPROVAL OF THE ELECTRONIC CONTROL UNIT

The el ectronic control unit can be any device which controls the
LPG demand of the engi ne and establishes the cut-off of the
remotel y-controll ed service valve(s), cut-off valves and fuel punp
of the LPG systemin case of a broken fuel supply pipe or/and in
case of stalling of the engine.

The switching off delay of the service cut-off valves after
stalling of the engine my not be nore then 5 seconds.

The el ectronic control unit shall conply with rel evant
el ectromagnetic conpatibility (E.MC) requirenents according to
Regul ati on No. 10, 02 series of amendments or equival ent.

El ectrical failure of the vehicle systemmay not lead to
uncontrol |l ed openi ng of any val ve.

The output of the electronic control unit shall be inactive when
the electric power is switched off or renoved.
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Annex 15 1/

TEST PROCEDURES
Classification
LPG conmponents for use in vehicles shall be classified with regard
to the maxi mum operating pressure and function, according to
Chapter 2 of this Regul ation.
The classification of the conmponents determ nes the tests which
have to be perforned for type approval of the conmponents or parts
of the conponents.
Applicable test procedures

In table 1 the applicable test procedures dependent on the
classification are shown.

Table 1

| Test | Class 1 Class 2(A) Class 3 Par agr aph

Over pressure X X X 4.
Ext er nal | eakage X X X 5
H gh tenperature X X X 6
Low t enperature X X X 7.
Seat | eakage X 8
Endur ance / X 9
Functional tests 1/
Operational test 3/ X 10.
LPG compatibility 2/ X X 11.
Corrosi on resistance X X 12.
Resi stance to dry 13.
heat
Ozone agei ng 14.
Creep 2/ X 15.
Tenperature cycle 2/ X 16.
1/ For parts subjected to a functional test see paragraph 8 of

thi s annex.
Only applicable for non-netallic parts.
Only applicable for parts nentioned in paragraph 8.

Wi
~ '~

Class 1 and 3 conponents should withstand a pressure of 6,750 kPa
and Class 2 a pressure of 1,015 kPa.
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The materials used for the conponents shall have witten
specifications that fulfil at |east or exceed the (test)
requi renments laid down in this annex with respect to:

(i) t enperature

(ii) pressure

(iii) LPG conmpatibility

(iv) durability

General requirements

Leakage tests shall have to be conducted with pressurized gas |ike
air or nitrogen.

Water or another fluid may be used to obtain the required pressure
for the hydrostatic strength test.

All test values shall indicate the type of test nediumused, if
appl i cabl e.

The test period for |eakage- and hydrostatic strength-tests shal
be not less than 1 minute.

All tests shall be perforned at a roomtenperature of 20°C = 5°C,
unl ess ot herw se stated.

Overpressure test under hydraulic conditions

A LPG cont ai ni ng conponent shall w thstand w thout any visible

evi dence of rupture or permanent distortion a hydraulic test
pressure which is determned by Table 1 (of 2.25 tines the maxi mum
classification pressure) during minimal 1 minute with the outlet of
the hi gh pressure part plugged.

The sanpl es, previously subjected to the durability test of
paragraph 7 are to be connected to a source of hydrostatic
pressure. A positive shut-off valve and a pressure gauge, having a
pressure range of not less than 1.5 tines nor nore than 2 tinmes the
test pressure, are to be installed in the hydrostatic pressure

supply piping.

Tabl e 2 shows the classification pressure and the pressures to be
used in the over-pressure test according to the classification
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5. 3.

Table 2
Cl assification Cl assification Hydraulic test
of conponent pressure pressure for
[ kPa] over-pressure test
[ kPa]
Class 1, 3 3, 000 6, 750
Cl ass 2A 120 270
Class 2 450 1,015

External leakage test

A conponent shall be free from | eakage through stem or body seals
or other joints, and shall not show evidence of porosity in casting
when tested as described in paragraph 5.3. at any aerostatic
pressure between 0 and the pressure shown in table 3.

The test shall be perforned at the foll ow ng conditions:
(i) at room tenperature

(ii) at the m nimum operating tenperature

(iii) at the maxi mum operating tenperature

The maxi mum and m ni mum operating tenperatures are given in the
annexes.

During this test the equi pnent under test (EUT) will be connected
to a source of aerostatic pressure (of 1.5 tinmes the maxi mum
pressure and in the case of a class 3 conponent, 2.25 times the
maxi mum cl assification pressure). A positive shut-off valve and a
pressure gauge having a pressure range of not less than 1.5 tines
nor more than 2 tinmes the test pressure are to be installed in the
pressure supply piping. The pressure gauge is to be installed
between the positive shut-off valve and the sanple under test.
Wil e under the applied test pressure, the sample should be
submerged in water to detect |eakage or any other equival ent test
met hod (fl ow neasurenent or pressure drop).
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Table 3: The classification and | eakage test pressures according
to the classification:

Cl assification Cl assification Test pressure

of conponent pressure for | eakage test
[ kPa] [ kPa]

Class 1 3, 000 4, 500

Cl ass 2A 120 180

Class 2 450 675

Class 3 3, 000 6, 750

The external |eakage nmust be |ower than the requirements stated in
the annexes or, if no requirenents are nentioned, the externa

| eakage shall be lower than 15 cni/ hour with the outlet plugged,
when submitted to a gas pressure equal to the | eakage test
pressure.

High temperature test

A LPG cont ai ni ng conponent shall not |eak nmore than 15 cn¥# hour

with the outlet plugged when submitted to a gas pressure at nmaxi mum
operating tenperature, as indicated in the annexes, equal to the

| eakage test pressure (Table 3, paragraph 5.3.). The conponent
shall be conditioned for at |east 8 hours at this tenperature.

Low temperature test

A LPG cont ai ni ng conponent shall not |eak nmore than 15 cn¥# hour
with the outlet plugged when submitted to a gas pressure, at the
m ni mum operating tenperature (-20°C), equal to the | eakage test
pressure (Table 3, paragraph 5.3.). The conponent shall be
conditioned for at |least 8 hours at this tenperature.

Seat leakage test

The followi ng tests for seat | eakage are to be conducted on sanples
of service valve or filling unit which have previously been
subjected to the external |eak test of paragraph 5 above.

Seat | eakage tests are conducted with the inlet of the sanple valve
connected to a source of aerostatic pressure, the valve in the

cl osed position, and with the outlet open. A positive shut-off

val ve and a pressure gauge having a pressure range of not |ess than
1.5 times nor nore than 2 tinmes the test pressure are to be
installed in the pressure supply piping. The pressure gauge is to
be installed between the positive shut-off valve and the sanple
under test. VWhile under the applied test pressure, observations
for | eakage are to be nmade with the open outlet submerged in water
unl ess ot herwi se indicated.

Conf ormance wi th paragraphs 8.2. to 8.8. belowis to be determ ned
by connecting a length of tubing to the valve outlet. The open end
of this outlet tube is to be located within an inverted graduated
cylinder which is calibrated in cubic centinmetres. The inverted
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cylinder is to be closed by a water seal. The apparatus is to be
adj usted so that:

(1) the end of the outlet tube is | ocated approxinmately 13 mm
above the water level within the inverted graduated
cylinder, and

(2) the water within and exterior to the graduated cylinder is
at the sane level. Wth these adjustnments nmade, the water
| evel within the graduated cylinder is to be recorded.

Wth the valve in the closed position assuned as the result
of normal operation, air or nitrogen at the specified test
pressure is to be applied to the valve inlet for a test
period of not less than 2 mnutes. During this tinme, the
vertical position of the graduated cylinder is to be
adjusted, if necessary, to maintain the same water |eve
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 same |evel, the |level of
water within the graduated cylinder is again recorded. Fromthe
change of volunme within the graduated cylinder, the | eakage rate is
to be cal cul ated according to the follow ng fornula:

vov, 80 (2

t T 101.6

VWher e:

vV, = | eakage rate, cubic centinetres of air or nitrogen per
hour .

V, = increase in volume within graduated cylinder during test.

t = time of test, mnutes.

P = barometric pressure during test, in kPa.

T = anbi ent tenperature during test, in K

owreter installed on the inlet side of the valve under test. The
owreter shall be capable of indicating accurately, for the test

nstead of the method descri bed above, | eakage may be neasured by a
I
I
| uid enpl oyed, the maxi num | eakage flow rates permtted.

I
f
f
f

The seat of a shut-off valve, when in the closed position, shall be
free from| eakage at any aerostatic pressure between 0 to
3, 000 kPa.

A non-return valve provided with a resilient seat, when in the
cl osed position, shall not |eak when subjected to any aerostatic
pressure between 50 and 3, 000 kPa.

A non-return valve provided with a nmetal-to-netal seat, when in the
cl osed position, shall not |eak at a rate exceeding 0.50 dn¥ hour

of air when subjected to an inlet pressure up to the test pressure
according to Table 3 in paragraph 5. 3.

The seat of the upper non-return valve used in the assenbly of a
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filling unit, when in the closed position, shall be free from
| eakage at any aerostatic pressure between 50 and 3, 000 kPa.

The seat of a service coupling, when in the closed position, shal
be free from | eakage at any aerostatic pressure between 0 to
3, 000 kPa.

The gas-tube pressure relief valve shall not have internal |eakage
up to 3,000 kPa.

The pressure relief valve (discharge valve) shall not have interna
| eakage up to 2,300 kPa.

Endurance test

Afilling unit or service valve shall be capable of conformng to
the applicable | eakage test requirenents of paragraphs 5 and 8
above, after being subjected to a number of cycles of opening and
closing as nmentioned in the annexes.

A shut-off valve is to be tested with the valve outlet plugged.
The val ve body filled with n-hexane, and the valve inlet subjected
to a pressure of 3,000 kPa.

An endurance test is to be conducted at a rate not faster than

10 tines per minute. For a shut-off valve, the closing torque is
to be consistent with the size of handwheel, wench, or other means
enpl oyed to operate the val ve.

The appropriate tests for external and seat |eakage, as described
under external |eakage test under paragraph 5 and seat | eakage test
under paragraph 8 are to be conducted i medi ately followi ng the
endur ance test.

Operational tests
Operation test of the (gas-tube) pressure relief valve

In the case of pressure relief valves, three sanples of each size,
design, and setting are to be used for start-to-discharge and
resealing pressure tests. This sane set of three valves is to be
used for flow capacity tests for other observations indicated in
the foll owi ng paragraphs.

Not | ess than two successive start-to-discharge and resealing
pressure observations are to be nmade on each of the three test
val ves under test No. 1 and 3 of paragraphs 10.1.2. and 10.1.4.
bel ow.

Start-to-discharge and resealing pressures of pressure relief
valves - test No. 1

Bef ore being subjected to a flow capacity test, the start-to-
di scharge pressure of each of three samples of a pressure relief
val ve of a specific size, design, and setting shall be within
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10.1. 2. 4.

10.1. 3.
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10.1.3. 2.
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10.1. 3. 5.

10.1. 3. 6.

+ 3 per cent of the average of the pressures, but the start-to-

di scharge pressure of any one of the three valves shall be not |ess
than 95 per cent, not nore than 105 per cent, of the set pressure
mar ked on the val ve.

The resealing pressure of a pressure relief valve before being
subjected to a flow capacity test shall be not |ess than 90 per
cent of the initially observed start-to-di scharge pressure.

A pressure relief is to be connected to an air or other aerostatic
supply source capable of being maintained at a pressure of at | east
500 kPa effective pressure above the marked set pressure of the

val ve being tested. A positive shut-off valve and a pressure gauge
having a pressure range of not less than 1.5 tinmes nor nore than

2 times the test pressure are to be installed in the pressure
supply piping. The pressure gauge is to be installed in the piping
between the valve being tested and the positive shut-off valve.
Start-to-di scharge and resealing pressure are to be observed

t hrough a water seal not over 100 mmin depth.

After recording the start-to-di scharge pressure of the valve, the
pressure is to be increased sufficiently above the start-to-

di scharge pressure to ensure unseating of the valve. The shut-off
valve is then to be closed tightly and the water seal, as well as
the pressure gauge, are to be observed closely. The pressure at

whi ch bubbl es through the water seal cease is to be recorded as the
reseal i ng pressure of the valve

Flow capacity of pressure relief valves - test No. 2

The flow capacity of each of three sanples of a pressure relief
val ve of a specific size, design, and setting shall fall within a
range of 10 per cent of the highest observed capacity.

During fl ow capacity tests on each valve, there shall be no
evi dence of chattering or other abnormal operating condition

The bl ow-down pressure of each valve shall be not |ess than 65 per
cent of the initially recorded start-to-di scharge pressure.

A flow capacity test on a pressure relief valve is to be conducted
at a flow rating pressure of 120 per cent of the maxi mum set
pressure.

A flow capacity test on a pressure relief valve is to be conducted
by utilizing a properly designed and calibrated orifice flowreter
of the flange type connected to a source of air supply of adequate
capacity and pressure. Mdifications of the flowmeter fromthat
descri bed herein, and an aerostatic flow nedium other than air, my
be used provided the end results are the sane.

The flownreter is to be arranged with sufficiently |long | engths of
pi pe both preceding and followi ng the orifice, or other
arrangenents including straightening vanes, to assure no

di sturbance at the orifice place for the ratios of orifice to pipe
di aneters to be enpl oyed
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Fl anges between which the orifice plate is |located and cl anped are
to be provided with pressure take-off lines connected to a
manonmeter. This instrunment indicates the pressure differentia
across the orifice plate and the reading is used in the flow
calculation. A calibrated pressure gauge is to be installed in
that portion of the neter pipe downstream of the orifice plate.
Thi s gauge indicates the flow pressure and the reading is al so used
in the flow cal cul ation

A tenperature-indicating instrument is to be connected to the neter
pi pe downstream of the orifice plate to indicate the tenperature of
the air flowing to the safety valve. The reading of this
instrument is to be integrated in the calculation to correct the
tenmperature of the air flowto a 15°C base tenperature. A
baronmeter is to be available for indicating the prevailing

at nospheric pressure.

The readi ng of the baroneter is to be added to the indicated air-
fl ow gauge pressure. This absolute pressure is simlarly to be
integrated in the flow calculation. The air pressure to the
floweter is to be controlled by a suitable valve installed in the
air-supply piping ahead of the flowreter. The pressure relief

val ve under test is to be connected to the discharge end of the

fl ownet er.

After all preparations for flow capacity tests have been made, the
valve in the air-supply line is to be opened slowy and the
pressure to the valve under test is to be increased to the
appropriate flow rating pressure. During this interval, the
pressure at which the valve "pops"” open is to be recorded as the
poppi ng pressure.

The predetermined flow rating pressure is to be maintai ned constant
for a brief interval until the readings of the instruments becone
stabilized. Readings of the flow pressure gauge, pressure
differential manometer, and the flowing air tenperature indicator
are to be recorded sinmultaneously. The pressure is then to be
decreased until there is no further discharge fromthe val ve.

The pressure at which this occurs is to be recorded as the bl ow
down pressure of the valve

From the recorded data and the known orifice coefficient of the
floweter, the air-flow capacity of the pressure relief valve
tested is to be calculated using the follow ng fornula:

Q- Fo o Fe VO. T . h.p
60
wher e:
Q = Fl ow capacity of pressure relief valve - in n¥/ mn. of air
at 100 kPa absol ute and 15°C.
F, = Basic orifice factor of flowreter at 100 kPa absol ute and

15°C.
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F = Flowing air tenperature factor to convert recorded
tenperature to base of 15°C.

h = Differential pressure across orifice of nmeter in kPa.

p = Fl owing air pressure to pressure relief valve - in kPa
absol ute (recorded gauge pressure plus recorded baronetric
pressure).

60 = Denom nator to convert equation from nf¥/ hour to n¥/ m n.

The average flow capacity of the three pressure relief valves
rounded off to the nearest five units is to be taken as the flow
capacity of the valve of that specific size, design, and setting.

Recheck start-to-discharge and resealing pressures of pressure-
relief-valves test No. 3

Subsequent to flow capacity tests, the start-to-discharge pressure
of a pressure relief valve shall be not |ess than 85 per cent, and
the resealing pressure shall be not |less than 80 per cent of the
initial start-to-discharge and resealing pressures recorded under
test No. 1 of paragraph 10.1.2.

These tests are to be conducted approxinmately 1 hour after the flow
capacity test, and the test procedure is to be the sane as
descri bed under test No. 1 of paragraph 10.1.2.

Operation test excess flow valve

An excess flow val ve shall operate at not nore than 10 per cent
above, nor |ess than 20 per cent below the rated closing flow
capacity specified by the manufacturer, and shall close
automatically at a pressure differential across the valve of not
nmore than 100 kPa during the operation tests described bel ow

Three sanpl es of each size and style of valve are to be subjected
to these tests. A valve intended for use only with liquid is to be
tested with water, otherwise the tests are to be nmade both with air
and with water. Except as indicated in paragraph 10.2.3., separate
tests are to be run with each sanmple installed in vertical

hori zontal and inverted positions. The tests with air to be nade
wi t hout piping or other restriction connected to the outlet of the
tests sanple

A valve intended for installation in one position only may be
tested only in that position.

The test with air is to be conducted by utilizing a properly
designed and calibrated orifice flowreter of the flange type,
connected to a source of air supply of adequate capacity and
pressure.

The test sanple is to be connected to the outlet of the flowneter.
A manoneter or calibrated pressure-gauge reading in increnments of
not more than 3 kPa is to be installed on the upstream side of the
test sanmple to indicate the closing pressure.

The test is conducted by slowy increasing the flow of air through
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the floweter until the check valve closes. At the instant of
closing, the pressure differential across the flowreter orifice and
the cl osing pressure indicated by the gauge are to be recorded.

The rate of flow at closing is then to be cal cul at ed.

O her types of flowreters and a gas, other than air, nay be used.

The test with water is to be conducted using a liquid flowreter

(or equivalent) installed in a piping system having sufficient
pressure to provide the required flow. The systemis to include an
inlet piezoneter or pipe at |east one pipe size larger than the
valve to be tested, with a flow control valve connected between the
flowneter and piezoneter. A hose or hydrostatic relief valve, or
both, may be used to reduce the effect of the pressure shock when
the excess flow val ve cl oses.

The test sanple is to be connected to the outlet end of the

pi ezoneter. A manoneter or calibrated pressure gauge of the retard
type, which will permt readings in the range of 0 to 1,440 kPa is
to be connected to a pressure take-off on the upstream side of the
test sanple to indicate the closing pressure. The connection is to
be made using a |l ength of rubber hose between the pressure gauge
and the pressure take-off, with a valve installed at the gauge
inlet to permt bleeding air fromthe system

Prior to the test, the flow control valve is to be opened slightly,
with the bleed valve at the pressure gauge open, to elimnate air
fromthe system The bleed valve is then to be closed and the test
is conducted by slowy increasing the flow until the check valve
closes. During the test the pressure gauge is to be positioned at
the sane level as the test sanple. At the instant of closing, the
rate of flow and closing pressure are to be recorded. Wen the
excess flow valve is at cut-off position, the | eakage or by-pass
rate of flowis to be recorded.

An excess flow valve used in the assenbly of a filling unit shal
close automatically at a pressure differential of not nore than
138 kPa when tested as descri bed bel ow

Three sanpl es of each size of valve are to be subjected to these
tests. The tests are to be made with air, and separate tests are
to be run with each sanple nounted vertically and horizontally.

The tests are to be conducted as described in paragraphs 10.2.4. to
10.2.7., with a filling unit hose coupling connected to the test
sanple and with the upper non-return valve held in the open

posi tion.

Charging-speed-test

Testing of the good function of the device Iimting the filling

degree of the container has to be performed by filling speeds of
20, 50 and 80 |/ mn.

Endurance-test for the filling limiter

The device limting the filling degree of the container shall be

capabl e of withstanding 6,000 conplete filling cycles to the
maxi mum filling degree.
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Vibration test procedure
Scope

Any device limting the filling degree of the container and
operating by a float, after having been subjected to the tests
verifying that:

It limts the degree of filling of the container to 80 per cent or
|l ess of its capacity;

It does not allow - at the cut-off position - any filling of the
container at a rate exceeding 1 litre/mnute,

shall be subjected to one of the test procedures laid down in
paragraph 10.5.5. or 10.5.6. below to ensure that the device is
constructed to withstand expected dynam c vibrational stresses and
to ensure that performance degradations or malfunctions will not be
produced by the service vibration environment.

Equipment and mounting techniques

The test itemshall be attached to the vibration equipnent by its
normal nmounting nmeans, either directly to the vibration exciter or
transition table, or by means of a rigid fixture capabl e of
transmitting the specified vibration conditions. Equipnment used to
measure and/or record the acceleration level or anplitude |Ievel and
the frequency shall have an accuracy of at |east 10 per cent of the
nmeasur ed val ue.

Choice of procedure

At the choice of the authority granting type-approval the tests
shall be performed according to either procedure A described in
paragraph 10.5.5. or procedure B described in paragraph 10.5. 6.
General

The followi ng tests shall be carried out along each of the three
ort hogonal axes of the test item

Procedure A
Resonance search

Resonant frequencies of the filling limter shall be determ ned by
varying the frequency of applied vibration slowmy through the
speci fied range at reduced test levels but with sufficient
anplitude to excite the item Sinusoidal resonance search may be
performed using the test level and cycling tinme specified for the
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cycling test, provided the resonance search time is included in the
required cycling test tinme of paragraph 10.5.5. 3.

Resonance dwell test

The test itemshall be vibrated for 30 mi nutes al ong each axis at
the npst severe resonant frequencies determned in

paragraph 10.5.5.1. The test level shall be 1.5 g (14.7 nfsec?.
If nore than four significant resonant frequencies are found for
any one axis, the four nobst severe resonant frequencies shall be
chosen for this test. |If a change in the resonant frequency occurs
during the test, its time of occurrence shall be recorded and

i medi ately the frequency shall be adjusted to maintain the peak
resonance condition. The final resonant frequency shall be
recorded. The total dwell test tinme shall be included in the
required cycling test tinme of paragraph 10.5.5. 3.

Sinusoidal cycling test

The test itemshall be sinusoidally vibrated for three hours al ong
each of its orthogonal axes in accordance wth:

an acceleration level of 1.5 g. (14.7 msec?),
a frequency range of 5 to 200 Hz,
a sweep tinme of 12 m nutes.

The frequency of applied vibration shall be swept over the
specified range |ogarithmcally.

The specified sweep tine is that of an ascendi ng plus a descendi ng
sweep.

Procedure B

The test shall be perforned on a sinusoidal vibrating bench, at a
constant acceleration of 1.5 g and at frequencies rangi ng between

5 and 200 Hz. The test shall last for 5 hours for each of the axes
speci fied in paragraph 10.5.4. The frequency band 5-200 Hz shal

be covered in each of the two senses in 15 m nutes.

Al ternatively, in case the test is not conducted by utilizing a
constant accel erati on bench, the frequency band from5 to 200 Hz
has to be subdivided in 11 sem -octave bands, each of them covered
by a constant anplitude, so that the theoretical acceleration is

i ncluded between 1 and 2 g (g = 9.8 m sec?.
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Vi bration anplitudes for each band are as foll ows:

Anplitude in Frequency in Hz Frequency in Hz
nmm (for acceleration = 1g) | (for acceleration = 2g)
(crest val ue)
10 5 7
5 7 10
2.50 10 14
1.25 14 20
0. 60 20 29
0. 30 29 41
0. 15 41 57
0. 08 57 79
0. 04 79 111
0.02 111 157
0.01 157 222

Each band shall be covered in both directions in 2 ninutes,
30 minutes totally for each band.

Specification

After having been subjected to one of the vibration test procedures
descri bed above the device shall show no nechanical failures and is
deened to conformto the vibration test requirements only in the
case the values of its characteristic parameters:

filling degree at the cut-off position

filling rate allowed at the cut-off position

do not exceed the prescribed limts and are not exceeding by nore
than 10 per cent the values preceding the vibration test procedure.

LPG compatibility tests for synthetic materials

A synthetic part in contact with LPGIliquid shall not show
excessi ve volunme change or |oss of weight.

Resi stance to n-pentane according to | SO 1817 with the fol |l ow ng
condi tions:

(i) medi um n- pent ane
(ii) tenperature: 23 °C (tolerance acc.to | SO 1817)
(iii) i mersion period: 72 hours

Requi renent s:

maxi mum change in volunme 20 per cent
After storage in air with a tenperature of 40°C for a period of
48 hours the mass conpared to the original value may not decrease
nore than 5 per cent.

Corrosion resistance
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A netal LPG containing conponent shall comply with the | eakage
tests nentioned in 4, 5 6 and 7 and after having been submtted to
144 hours salt spray test according to DIN 50021 or |1SO 9227, with
all connections cl osed.

or an optional test:

A netal LPG containing conponent shall comply with the | eakage
tests nentioned in 4, 5 6 and 7 and after having been submitted to
a salt spray test according to | EC 68-2-52 Kb: Salt Spray Fog Test.

Test procedure:

Before the test the conponent shall be cl eaned according to the
i nstructions of the manufacturer. All the connections shall be
closed off. The component shall not be operated during the test.

Subsequently the component shall be submtted during 2 hours to
spraying with a solution of salt, containing 5 per cent NaC (nass
per cent) with | ess than 0.3 per cent contam nation and 95 per cent
distilled or dem neralised water, at a tenperature of 20°C. After
the spraying the conponent is stored at tenperature of 40°C and
90-95 per cent relative humdity for 168 hours. This sequence
shall be repeated 4 tines.

After the test the conponent shall be cleaned and dried during
1 hour at 55°C. The conponent shall now be conditioned to
reference conditions during 4 hours, before submtting it to
further testing.

A copper or brass LPG containing conponent shall conply with the
| eakage tests nmentioned in 4, 5 6 and 7 and after havi ng been
submitted to 24 hours imersion in Ampnia according to DI N 50916
or 1SO 6957 with all connections cl osed.

Resistance to dry-heat

The test has to be done in conpliance with |1 SO 188. The test piece
has to be exposed to air at a tenperature equal to the maxi mum
operating tenperature for 168 hours.

The al |l owabl e change in tensile strength shoul d not exceed + 25 per
cent.

The al | owabl e change in ultimte elongation shall not exceed the
foll ow ng val ues:

Maxi mum i ncrease 10 per cent
Maxi mum decr ease 30 per cent

Ozone ageing

The test has to be in conmpliance with |SO 1431/ 1.

The test piece, which has to be stressed to 20 per cent el ongation
shal | be exposed to air at 40°C with an ozone concentration of 50
parts per hundred mllion during 120 hours.

No cracking of the test piece is allowed.
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16.

Creep

A non netallic part containing liquid LPG shall conply with the

| eakage tests nmentioned in paragraphs 5, 6 and 7 after having been
submtted to a hydraulic pressure of 2.25 tinmes the maxi mum
operating pressure at a tenperature of 120°C during m nim

96 hours. Water or any other suitable hydraulic fluid nmay be used
as a test medium

Temperature cycle test

A non netallic part containing liquid LPG shall conply with the

| eakage tests nmentioned in paragraphs 5, 6 and 7 after having been
submtted to a 96 hours temperature cycle fromthe m nimum
operating tenperature up to the maxi mum operating tenperature with
a cycle time of 120 mi nutes, under maxi mum wor ki ng pressure.
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Annex 16

PROVISIONS REGARDING LPG IDENTIFICATION MARK FOR M2 AND M3 CATEGORY VEHICLES

The sign consists of a sticker which nust be weather resistant.

The col our and di nensions of the sticker must fulfil the follow ng
requi renents:

Col ours:
Backgr ound . green
Bor der : white or white reflecting
Letters : white or white reflecting

Di nensi ons
Border width 4 - 6 mMm
>

Character hei ght 25 mm
Character thickness : > 4 mm
Sticker width : 110 - 150 mm
Sticker hei ght : 80 - 110 mm

The word "LPG' nust be centred in the mddle of the sticker

Annex 17
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PROVISIONS REGARDING IDENTIFICATION MARK FOR SERVICE COUPLING

FOR SERVICE

PURPOSES ONLY

The sign consists of a sticker which nust be weat her resistant.

The col our and di nensions of the sticker must fulfil the follow ng
requirenents:

Col ours:
Backgr ound : red
Letters : white or white reflecting

Di nensi ons
Char act er hei ght

> 5 mMm

Character thickness : > 1 mm
Sticker width 70 - 90 mMm
Sticker height 20 - 30 mMm

The text "FOR SERVI CE PURPOSES ONLY" nust be centred in the m ddl e of
the sticker.



