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A few years ago, the European LPG Industry identified the need for an harmonisation of the
LPG vehicle systems as a major issue to improve the customer friendliness of the LPG
refuelling operations with regard to their safety but also their environmental aspects.

Currently, 3 systems are coexisting in EUROPE :
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In addition, the opening of the European market for OEMs LPG vehicles decided the
European LPG Industry to develop , through the CEN/TC286/WG6, a new European LPG
refuelling systems for passenger cars and light duty vehicles : so called light Euro connector
and for heavy duty vehicles, so called HDV Euro connector.

Note : The CEN documents pr EN 12886 on automotive LPG components other than tanks
and pr EN 13760 on the future European filling nozzles are currently at the CEN
translation stage. The CEN formal vote procedure is expected to be completed in the
2"! half 2001.

The objective in this informal paper is to introduce in the UN/ECE regulatory framework and
specially in the R67 — 01 series, all the necessary rules which will help the spread of these
new LPG refuelling systems on the European market and guarantee their proper design and
appropriate installation on the future LPG vehicles.

AEGPL remain at the disposal of the GRPE experts for any additional information which
might be necessary to analyse this proposal.

H. CHAPOTOT
Director General



Draft amendments to UN/ECE Regulation 67-01 series
with a view to update the requirements on the LPG vehicle connectors

1. Amendments needed to be introduced in the Part 1

> Changes in the definitions :

The definition of the vehicle connector shall be introduced in the main part in a new

paragraph 2.19:

“Vehi cl e connector” neans a device situated at the outside of
the vehicle to refuel the vehicle.

Note : the vehicle connector may be conbined with the filling
unit and/or the 80% stop valve in the case that the
container is not installed inside to the vehicle.

The definition of the filling unit in paragraph 2.16 shall be changed as follows :
“Filling unit” neans a device to—allow filling—of the
;IE'““'OE' the Illl”fg El”t ;E“.Igg reali-sed—by ||t£_sg|g_ut|g| ."
at —the outside of the vehicler that allows filling of the
container and prevents the flow of LPG in the opposite
di rection.

Note : the filling unit nmay be conbined with the 80% stop val ve
and with the vehicle connector in the case the tank is
install ed outside of the vehicle.

The paragraph 2.19 shall be renumbered in paragraph 2.20.

> Changes in the provisions on the devices :

As the filling unit is a component fitted in or on the container, it shall be mentioned
in a new paragraph 6.3.1.5:

6.3.1. The container shall be equipped with the follow ng
accessories, which may be either separate or conbi ned
(mul tival ve(s)):

80 per cent stop valve,

| evel indicator,

pressure relief valve (discharge valve),

remotely controlled service valve with excess flow val ve,
filling unit.

0000 o
oo el ol
ko e

The vehicle connector shall be considered as a component not fitted in or on the
container, thus it shall be referred to in the paragraph 6.3 to 6.13 “Provisions
regarding other components”.

Thus, the current paragraph 6.8 of the Table 1 shall read :

Par agr aph Component Annex

6.8 EHHng—unit 9

vehi cl e connect or




The current provisions of the paragraph 6.15.10 regarding the filling unit shall read :

6. 15. 10. Provisions regarding the filling unit

6.15.10.1 The filling unit shall be eguippedw-th at least one gas-
tight non-returnvalve provided with at |[east two non-

return val ves; one of which shall be soft seated.

6.15.10.2 If the filling unit is conbined with the 80% stop val ve,
the closing device of the 80% stop val ve nay act as one
of the non-return val ve.

6.15.10.3. The filling unit shall be protected agai nst
cont ami nati on.

6.15.10.4 The filling unit shall wthstand, w thout damage, a
torque of 150% of the recommended nounting torque
speci fied by the manufacturer.

A new paragraph shall be added in the paragraph 6.15 “General design rules
regarding components” to introduce the requirements specific to the vehicle
connector :

6.15. 14 Provi sions regardi ng the vehicle connector

6.15.14.1 The vehicle connector shall be equipped with at |east one
soft seated non-return val ve.

6.15.14.2 The vehicle connector shall be protected agai nst
cont am nati on.

6.15.14. 3 Rot ation of any part of the vehicle connector shall be
prevented in normal operating conditions.

6.15.14.4 The vehicle connector shall w thstand, wthout danage, a
torque of 150% of the recommended nounting torque,
speci fied by the manufacturer.




6.15.14.5

6.15.14.5.1

6.15.14.5.2

6.15.14.5.3

6.15.14.5. 4

6.15.14.6

6.15.14. 7

6.15.14.8

6.15.14.8.1

Specific provisions for a vehicle connector nade of
2 parts:

If the vehicle connector is conposed of two parts, in
order to facilitate the inplenmentation of the |ight
vehicle Euro connector on the market, it shall

- be split in a valve body and a connector body, joined
by tread W21,8 x 14G '’ ; the male thread shall be at
the connector body side;

- be provided with at least 1 soft seated non-return
valve in the valve body and 1 soft seated non-return
valve in the |light vehicle connector body;

Note: If during the inplenentation period of the Euro
connector, the connector body is replaced by a
connector body of one of the currently existing
types (see the drawings in the Annex 9 -
paragraph 9), this connector body does not require
a non-return val ve

It shall be inpossible to renopve the connector body from
the valve body wi thout specific nmeasures or the use of
dedi cat ed tools.

The split between the 2 bodies shall be at the normal
fixing point as indicated in Annex 9 - figure A2.

The length of the connector body of any type, not taking
the length of the male thread in account, shall not
exceed L in Annex 9 - figure A2.

Specific provisions for the light vehicle Euro connector

- The dead volunme between the front sealing surface and
the front of the non-return valve shall not exceed
0,1 cnB;

- The flow through the connector at a pressure difference
of 30 kPa shall be at least 60 L/min, if tested with
wat er .

Specific requirenents for t he heavy-duty vehicle
Euro connector:

- The dead volunme between the front sealing surface and
the front of the non-return valve shall not exceed
0,5 cnB;

- The flow through the connector, wth the non-return
val ve mechanically opened, at a pressure difference of
50 kPa shall be at least 200 L/min, when tested with
wat er .

The design and dinensions of the vehicle connector nust
comply with those in the figures in Annex 9.

Exanples and critical dinmensions of current vehicle
connectors att achnent poi nts and seal i ng area
configurations are shown in Annex 9 - paragraph 9.



6. 15.14.8. 2 Exanples and critical dinensions of the |ight vehicle and
heavy duty vehicle Euro connectors are given in Annex 9 -
par agraph 10.

» Addition of new transitional provisions for the implementation of
the Euro connectors :

New transitional provisions shall be added in a new paragraph 11.6 to implement
the new European connectors on the market place :

11.6 Transitory provisions for the inplenentation of the European
connector:

11.6.1 From [ 1June 2002], all new vehicles of categories ML and N1,
less than 3.5 tons, placed on the market or retrofitted
after this date, shall be fitted with a vehicle connector
nmade of 2 parts as defined in Annex 9 paragraph b5.1.

11.6.2 From [1 June 2003], all LPG vehicles of categories ML and N1
less than 3.5 tons, placed on the market or retrofitted
shall be fitted with a European vehicle connector made of
one part.

11.6.3 From [1 June 2002], all vehicles of categories ML and NI,

nore than 3.5 tons shall be fitted with the heavy duty Euro
connector as defined in Annex 9 - paragraph 10.2.

2. Amendments needed to be introduced in the Part 2

The vehicle connector shall be mentioned in the list of accessories being part of the
automotive LPG sys tem.

Introduction of the vehicle connector in the list of components making the automotive

LPG system :

17. 3. The LPG system

17.3.1 An LPG system shall contain at |east the follow ng
conponents:

17.3.1.1. fuel container;

17. 3. 1. 2. 80 per cent stop valve;

17.3.1. 3. | evel indicator;

17.3.1. 4. pressure relief valve;

17.3.1.5. renotely controlled service valve with excess flow val ve;

17.3.1.6. pressure regul ator and vaporizer, which may be conbi ned;

17.3.1.7. renotely controlled shut-off valve;

17.3.1.8. filling unit;

17.3.1.9. gas tubes and hoses;

17. 3. 1. 10. gas-carrying connections between the LPG system
conponents;

17.3.1.11. i njector or gas injection device or gas m xi ng pi ece;

17.3.1.12 el ectronic control unit;

17.3.1.13 pressure relief device (fuse);

17.3.1.14 vehi cl e connector.



The provisions on the installation of the filling unit on the container shall be added in a new
paragraph in the section related to the installation of the “accessories to the fuel container” :

17. 6. 6. Filling unit
17.6.6. 1. The filling unit shall be installed on the container.

The provisions related to the installation of the vehicle connector shall be introduced in the
current paragraph showing the provisions on the filling unit :

17.10. Eilng—unit—Vehi cl e connector

17.10. 1. The £illing—unit vehicle connector shall be secured
agai nst rotation and shall be protected against dirt and
wat er .

17.10. 2. VWhenthe LPG containerisinstalled inthe passenger
ohp an—ehs ohpa — the H4ling
uhi-t vehicle connector shall be |ocated at the outside of the
vehi cl e.

3. Amendments needed to be introduced in the Component Annexes

> Introduction of the specific requirements on the filling unit :

According to its new definition, the LPG filling unit is an accessory fitted on the container. Thus, its
related provisions currently mentioned in the Annex 9 shall be shown in a new paragraph of the
Annex 3 :

8. Provisions regarding the approval of the filling unit
8.1 Definition: see paragraph 2.16. of this Regul ation.
8.2 Component classification (according to figure 1, para. 2):

Filling unit: Class 3
Non-return valve: Class 3

8.3 Cl assification pressure: 3,000 kPa.

8.4 Desi gn tenperatures:
-20°C to 65°C
For tenperatures exceeding the above-nentioned val ues, speci al
tests conditions are applicable.

8.5 General design rules:

Par agraph 6.15.2., Provisions regarding the electrical
i nsul ati on.

rding the f

Par agr aph 6. 15. 10.,

illing unit.
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8.6 Applicabl e test procedures:

Over pressure test Annex 15, para. 4

Ext ernal | eakage Annex 15, para. 5

Hi gh tenperature Annex 15, para. 6

Low tenperature Annex 15, para. 7

Seat | eakage test Annex 15, para. 8

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

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-netallic parts

> Introduction of the specific requirements on the vehicle connector :

Annex 9
PROVI SI ONS REGARDI NG THE APPROVAL OF THE EMLLING-UNFTVEHI CLE CONNECTOR
1. Definition: see paragraph 2-16. 2.19 of this Regulation
2. Conmponent classification (according to figure 1, para. 2):
Vehi cl e connector : Class 3
Eilling unit- Class 3
Nop-returnvalve Class—3
3. Cl assification pressure: 3,000 kPa.
4. Desi gn tenperatures:
-20°C to 65°C
For tenperatures exceeding the above-nentioned val ues, speci al

tests conditions are applicable.

5. General design rules:

Par agraph 6.15.2., Provisions regarding the electrica
i nsul ati on.

Par agraph 6.15.14., Provisions regarding the vehicle connector



6. Applicabl e test procedures:

Over pressure test Annex 15, para. 4 fromthe outlet
of the connector on each non-
return val ve;

Ext ernal | eakage Annex 15, para. 5
Hi gh tenperature Annex 15, para. 6
Low tenperature Annex 15, para. 7
Seat | eakage test Annex 15, para. 8
Endur ance Annex 15, para. 9 {(with 6000

Note : The endurance test shal
be carried out with a
nozzl e specifically
i ntended for the
connector under test.

10. 000 cycles shall be

applied according to the

foll owi ng procedure:

- connect the nozzle to
the connector and open
the filling system

- leave in open situation
for at |least 3 seconds;

- close the filling
system and di sconnect
the nozzle.

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 **/

| npact test paragraph 7 of this Annex
Drop test paragraph 8 of this Annex

*/ only for nmetallic parts

**/  only for non-nmetallic parts

7. | npact test requirenents
7.1 General requirenents

The connector shall be subjected to an inpact test of 40 j.
7.2 Test procedure

A hardened steel mass of 4 kg shall be dropped from a hei ght of
Imso as to deliver the inpact velocity 4.4 mis. This shall be
achi eved by nounting the weight in a pendul um

The connector shall be installed horizontally on a solid

obj ect.

The inpact of the weight shall be on the centre of the of the
protrudi ng part of the connector.



7.3

8.1

8.3

Test interpretation

The connector shall conmply with the external |eak test and seat
| eak test at anbient tenperature.

Re-testing

If the conmponent fails the test, 2 sanples of the sane
conponent shall be subnmitted to the inpact test. If both
sanpl es pass the test, the first test shall be ignored.

In the event where one or both fail the re-test, the conponent
shall not be approved.

Drop test requirenments
General requirenents (not applicable)
Test procedure

3 vehicle connectors, wi thout any protection, shall be dropped
at random froma height of 1 mon a concrete floor

Test interpretation

The vehicle connector shall conply with the external |eak test
and the seat |eak test at anbient tenperature

Re-testing

If the connector fails the test, 2 sanples shall be submitted
to the inpact test. If both sanples pass the test, the first
test shall be ignored.

In the event where one or both fail the re-test, the connector
shall not be approved.



Exanpl es of current vehicle connectors

Fi gure 1:Baj onet connector configuration
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Figure 2: Dish connector configuration
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Figure 3: ACME connector configuration
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10.

10.

1

Note: Al the currently existing light vehicle connectors may
al so be used for vehicles of categories M2, M3, N2, N3
and ML, having a total mass > 3500 kg. */

Eur o-vehi cl e connectors

Critical dinensions of the light vehicle Euro connector

Figure 4 Light vehicle Euro connector configuration
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Figure 5 Installation of the light vehicle Euro connector
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Note: The Euro |ight vehicle connector nmay al so be used for
vehi cl es of categories M2, M3, N2, N3 and ML, having a
total mass > 3500 kg. */



10. 2 Critical dinensions of the heavy duty vehicle Euro connector

Figure 6 Critical dinensions of the heavy duty vehicle Euro
connect or
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Figure 7 Information on the heavy duty vehicle Euro connector
di nensi ons
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*/ As defined in the Consolidated Resolution on the Construction of
Vehicles (R E.3), annex 7 (document TRANS/ WP. 29/ 78/ Rev. 1)



