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Submitted by the Chairman of the working group on Gaseous-Fuelled Vehicles !

The text reproduced below was prepared by the secretary of the working group on Gaseous-
Fuelled Vehicles (GFV) as a revised text of Regulation No. 115 for a better understanding of the

! In accordance with the programme of work of the Inland Transport Committee for 2006-2010

(ECE/TRANS/166/Add.1, programme activity 02.4), the World Forum will develop, harmonize and update
Regulations in order to enhance performance of vehicles. The present document is submitted in conformity with
that mandate.
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proposed amendments. This proposal includes all amendments up to Amendment 3 and aims at
introducing a number of clarifications to the provisions, corrections of errors and improved
definitions for retrofit systems. The modifications to the current text of the Regulation are
marked in bold characters or as strikethrough.
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A.

1.1.

1.2.

1.3.

1.4.

PROPOSAL

"Regulation No. 115
Uniform provisions concerning the approval of:
L. Specific LPG (liquefied petroleum gases) retrofit systems to be installed in
motor vehicles for the use of LPG in their propulsion system
II.  Specific CNG (compressed natural gas) retrofit systems to be installed in
motor vehicles for the use of CNG in their propulsion system
SCOPE
This Regulation applies to:
Part I: Specific LPG retrofit systems to be installed in motor vehicles for
the use of LPG in the propulsion system.
PartII: ~ Specific CNG retrofit systems to be installed in motor vehicles for
the use of CNG in the propulsion system.
This Regulation applies when the retrofit systems manufacturer keep the initial
characteristics of the whole system, for the specific vehicle family for which the
approval has been granted.
This Regulation does not apply to the procedures, checks and inspections aimed at
verifying the correct installation of the retrofit systems on vehicles, since this
matter relies on the competence of the Contracting Party of Country where the
vehicle is registered.
This Regulation applies to retrofit systems intended to be fitted on vehicles of

categories M and N, with the exception of:

(&) vehicles type-approved pursuant to Regulation No. 83, series of
amendments 00 or 01 or 02 or 030r04,

(b) vehicles type-approved pursuant to Regulation No. 49, series of
amendments 0O or01o0r02,

(c) vehicles type-approved pursuant to EC Directive 70/220/EEC up to and
including the amending Directive 96/69/EC_as _amended by Directive
98/77/CE,

(d) vehicles type-approved pursuant to EC Directive 88/77/EEC up to and

including the amending Directive 96/1/EC.

- { Deleted: series

- { Deleted: or 03 series
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The requirements for the different categories (M;, N; or others) are defined in
Once the retrofit system is installed in the vehicle, the modified vehicle shall fulfil

all the provisions of the Regulation for which the type approval has been initially

"Approval of an LPG or CNG retrofit system" means the approval of the type of
retrofit system to be installed in motor vehicles for the use of LPG or CNG.

Specific LPG retrofit system of an approved type may consist of several
components as classified and approved according to Regulation No. 67% Part I and

the specific vehicle instruction manuals.

Specific CNG retrofit system of an approved type may consist of several
components as classified and approved according to Regulation No. 1 10%, Part I and
the specific vehicle instruction manuals.

"A vehicle is considered mono-fuel", when, after the retrofit operation, it is
equipped to operate only on LPG or CNG, or it is equipped to operate on both
petrol and LPG or CNG with a petrol tank of capacity < 15 litres, that can only be

"A vehicle is considered bi-fuel", when after the retrofit, it is equipped to operate on

both petrol and LPG or CNG, with a petrol tank capacity exceeding 15 litres.

L.5.
paragraphs 2. to 7. 2/.
granted.
2. DEFINITIONS
2.1.
2.1.1.
2.1.2.
2.1.3.
used to "limp-home".
2.1.4.
2/

Regarding safety requirements, it is recommended that the minimum requirements of

Regulation No. 67, 01 series of amendments and Regulation No. 110 shall apply to all retrofitted

vehicles.

=

Deleted: , 01 series of
amendments,

8 Regulation No 67, series of amendments in force during the type-approval of the retrofit system+- - - { Formatted: Normal

according to this Regulation

4 Regulation No 110, series of amendments in force during the type-approval of the retrofit

system according to this Regulation
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2.156.

2.1.6.

2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

Note:

"Master-slave system" means a retrofit system in which the LPG ECU or CNG ECU

is able to translate the petrol ECU control strategy in LPG or CNG operation.

"Original vehicle’ means a vehicle before the installation of the retrofit
system.

"Specific LPG or CNG retrofit system of an approved type" means systems, which
do not differ in such respect as:

retrofit system manufacturer (responsible for retrofit approval application);

if fuelling by multi-point sequential injection system, pressure regulator/vaporiser with«--- ‘{Formatted: Indent: Left: 0 cm, Hanging:
the same maximum gas delivery at the same input pressure and temperature _ if fuelling 1.27 cm

by other gas fuelling system categories, pressure regulator/vaporiser with the same type- {De'emd: type by the same manufacturer

J
]

approval number according to Regulation No 67 or Regulation No 110 (or with the same

output pressure versus mass flow function at the same input pressure and temperature), - { Deleted: ;

does not influence emissions that will depend only on the injection system. This is not \‘[Formatted: Indent: Left: 1.27 cm

valid in case of induction mixer, single or multi-point continuous injection systems, for
which pressure regulator/vaporizer behaviour has an important impact on emissions. In
this last case, we propose to rely on the administrative type if the characterization (output
pressure/mass flow) of the pressure regulator/vaporizer is difficult to be corroborated.

gas fuelling system _category(i.e. induction mixer, injector device, vapour or liquid, - - { Deleted: type by the same manufacturer
single or multi-point, continuous or sequential, jnjection system);,, o { Deleted
. NN ‘[ Deleted:
\ { Deleted:

U

take off, LPG liquid take off / pressurized by pump, pressurized CNG take off),, - | Deleted: the safety devices and fuel container
accessories, as required by Regulation No. 67,
) . . . 01 series of amendments, or Regulation
Comment: the strict connection between the container and the related accessories<. No. 110, where applicable (i.e. relief valve);

is well defined and tested according to Regulation No 67/01 and No 110. R { Formatted: Font: Bold

{Formatted: Indent: Left: 2.25 cm

A

fuel container fitting devices;

With respect to paragraphs 2.2.4., 2.2.5. and 2.2.6., the manufacturer of the retrofit can

insert in his installation manual other components, included in the approval, as interchangeable
items (see para. 7).
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2.2.7. ECU (Electronic Control Unit) with the same type-approval number according to
Regulation No 67 or Regulation No 110 - { Deleted: type by the same J
777777777777777777777777777 manufacturer
2.2.8. basic SOftWElI'G"; __ - 7| Deleted: principles and control
77777777777777777777777777777777777777777777777777 strategy

Comment: different non-emission related settings (i.e. bug fixing, non-emission related+-- - {Formatted: Justified, Indent: J
sensors settings ...) should not define different software in relation to the checks set in the Left: 0.77 cm

Regulation.

2.2.9. installation manual (see para. 7);
2.2.10. end-user manual (see para. 7).
2.3. "System manufacturer" means an organization which can assume technical

responsibility for the manufacturing of LPG and CNG retrofit systems and can
demonstrate that it possesses the features required and the necessary means to
achieve quality assessment and conformity of production of the retrofit system.

2.4. "Installer" means an organization which can assume technical responsibility for the
correct and safe installation of the approved LPG and CNG retrofit system, in
conformity with respectively paragraphs 6.1.1.3. and 6.2.1.3. of this Regulation 5/.

2.5. For the purposes of this Regulation, "the parent vehicle", with regard both to LPG
system and to CNG system, means a vehicle that is selected to act as the vehicle, on
which the requirements of this Regulation are going to be demonstrated, and to
which the members of a family refer.

2.5.1. According to this Regulation, "a member of the family" is a vehicle equipped-with
retrofitsystem—type—of which—typeapproval-is—requested—and—sharing the

following essential characteristics with its parent vehicle ene:
The family definition is based on the original vehicle characteristics.

2.5.1.1. (a) Itis produced by the same vehicle manufacturer.
(b) It is classified in the same category M; or M, or M3 or N; or Ny or Na.
Vehicles of category M; and N, class [ may belong to the same family.

5/ In the bounds of the legislative power of the Contracting Party, as stated in paragraph 1.3.
of this Regulation, in order to ensure a proper qualification of the installer, it is recommended to
require valid certificates, issued by the system manufacturer and/or by skilled organizations,
attesting the personnel’s necessary expertise and the workshop's suitability to carry out retrofit
system's installation.
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2.5.1.2.

2.5.1.3.

2.5.1.4.

2.6.

(c)
(d)

(©
)

It was type-approved according , to the same emission limits or those in force
earlier6v 7777777777777777777777777777777777777777777777777777
If the gas fuelling system has a central metering for the whole engine: it has an
approved power output between 0.7 and 1.15 times that of the engine of the
parent vehicle. If the gas fuelling system as an individual metering per
cylinder: it has an approved power output per cylinder between 0.7 and 1.15
times that of the engine of the parent vehicle.

Fuel feed and combustion process (injection: direct or indirect, single-point or
multi-point).

It has the same pollution control system:

(i) same type of catalyst if fitted (three-way, oxidation, de NOy)

(if)  air injection (with or without)

(iii) exhaust gas recirculation (EGR) (with or without)

If the tested vehicle was not equipped with air-injection or EGR, engines with
these devices are allowed.

With regard to the requirement of paragraph 2.5.1.1.(a), the vehicle family can also
cover vehicles produced by other vehicle manufacturers if it can be demonstrated to

With regard to requirement of paragraph 2.5.1.1.(d):

(@)

(b)

in the case of a central metering for the whole vehicle where a demonstration
shows that two gas fuelled vehicles could be members of the same family with
the exception of their approved power output, respectively P1 and P2
(P1 <P2), and both are tested as if they were parent vehicles, the family
relation will be considered valid for any vehicle with an approved power output
between 0.7%P1 and 1.15*P2;

in the case of an individual metering per cylinder where a demonstration shows
two gas fuelled vehicles could be members of the same family with the
exception of their approved power output, respectively P1 and P2 (P1 < P2),
and both are tested as if they were parent vehicles, the family relation will be
considered valid for any vehicle with an approved power output
between 0.7+P1 and 1.15%P2.

With regard to the requirement of paragraph 2.5.1.1.(f) in case of a "master-slave"
system, as defined in paragraph 2.1.6., the family relation will be considered valid
regardless of the presence of the air injection or the EGR.

For definitions of the components of LPG retrofit systems refer to Regulation

No.

672,

® According to Regulation 83 series of amendments or Directive amending Directive

70/220/EEC or Regulation 692/2008 implementing Regulation 715/2007 under which the initial

type-approval of the vehicle with regard to pollutant emission was granted.

- {Deleted: is subject

_ _ - | Deleted: specified in earlier series of
amendments of the applicable Regulation.

- ‘[Deleted: and emission strategy

- ‘[Deleted: S

o ‘[Deleted: 01 series of amendments.
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2.7. For definitions of the components of CNG retrofit systems refer to Regulation
No. 110%.

3. APPLICATION FOR APPROVAL

3.1. The application for approval of a specific retrofit system shall be submitted by the
manufacturer or by his duly accredited representative.

3.2. It shall be accompanied by the under-mentioned documents in triplicate and by the
following details:

3.2.1. Description of the retrofit system comprising all the relevant details, included the
approval numbers of each component,, referred to in item 2 of Annex 3A to this
Regulation for LPG system and Annex 3B to this Regulation for CNG system;

3.2.2. Description of the parent vehicle(s) on which the requirements of this Regulation

are going to be tested_comprising all the relevant details referred to in item 1 of
Annex 3A to this Regulation for LPG system and Annex 3B to this Regulation for
CNG system;

Regulation for LPG system and Annex 3B to this Regulation for CNG system.” '

Comment: Aegpl agrees to insert the description of the vehicles for which the system is proposed
to be qualified, but creating a new ad-hoc item 3, This item will contain all the

details that are necessary for the qualification of the vehicle as a member of family

‘\
\
\

(see amendment proposals to Annex 3A, item 1). In other words, Aegpl proposes to |

restrict the quantity of information to be provided for non-parent vehicle to the data
related to paragraph 2.5.1.1.

3.2:6.5

If needed for the purpose of paragraph 5:3.2., notice of approval of the
retrofit system for a parent vehicle which is different from those the approval
is applied for, certifying that the retrofit system has been approved as a
"'master-slave’ system, as defined in paragraph 2.1.6:5.

\
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3.3.
3.4.
3.5.
4,

4.1.

4.2.

5.1.

Installation manual(s) for the retrofit system installation on the parent vehicle(s).
End-user manual.

A sample of the specific retrofit system, properly installed in the parent vehicle(s).
MARKINGS

The sample(s) of a specific retrofit system submitted to type approval shall be
accompanied by a plate with the trade name or mark of the retrofit manufacturer
and the type, as indicated in Annexes 2A and 2B.

All retrofit systems, installed in the vehicle belonging to the family, as defined in
paragraph 2., shall be identified by a plate, in which the approval number, and the
technical specifications, as required in Annexes 2A and 2B shall be placed. This
plate has to be permanently fixed to the structure of the vehicle and shall be clearly
readable and indelible.

APPROVAL

If the retrofit system sample submitted for approval meets the requirements of
paragraph 6. of this Regulation, the type approval of the retrofit system shall
be granted.

53.2.

54.3.

5:5.4.

5:6.5.

Retrofit systems, which have already been approved as "master-slave" systems on
at least one parent vehicle, do not need to comply with paragraph 6.1.4.4.2.1.
or 6.2.4.4.2.1. of this Regulation.

An approval number shall be assigned to each type of the retrofit system approved.
Its first two digits (at present 00 according to the Regulation in its original form)
shall indicate the series of amendments incorporating the most recent major
technical amendments made to the Regulation at the time of issue of the approval.
The same Contracting Party shall not assign the same type approval number to
another type of retrofit system.

Notice of approval or of refusal of approval of a retrofit system type/part pursuant
to this Regulation shall be communicated to the Parties to the Agreement applying
this Regulation, by means of a form conforming to the model in Annexes 1A and

1B to this Regulation.

An international approval mark shall be affixed in the plate as indicated in

- { Deleted: or of extension
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Annexes 2A and 2B, to all retrofit systems, conforming to a type approved under
this Regulation, in addition to the mark prescribed in this paragraph 4.1. This
approval mark shall consist of:

5:6.5.1. A circle surrounding the letter "E" followed by the distinguishing number of the
country which has granted the approval 7/.

5:6.5.2. The number of this Regulation, followed by the letter "R", a dash and the approval
number to the right of the circle defined in paragraph 5.4.1. The approval number
consists of the retrofit system type approval number, which appears in the
communication form for this type (see paragraph 5.2. and Annexes 1A and 1B)
preceded by two figures indicating the latest series of amendments to this

Regulation.
5+.6. The approval mark shall be clearly readable and be indelible.
5:8.7. Annexes 2A and 2B to this Regulation give examples of the arrangement of the

aforesaid plate with approval mark.

6. SPECIFICATIONS REGARDING THE RETROFIT SYSTEMS
6.1. PART I - LPG retrofit system specifications:
6.1.1. Requirements for the installation of specific yetrofit system for the use of LPG in

the propulsion system of a vehicle

7/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republic, 9 for Spain, 10 for Serbia and Montenegro,
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 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 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacant), 36 for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Republic of Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by its Member States using their respective
ECE symbol), 43 for Japan, 44 (vacant), 45 for Australia, 46 for Ukraine, 47 for South Africa,
48 for New Zealand, 49 for Cyprus, 50 for Malta, 51 for the Republic of Korea, 52 for
Malaysia, 53 for Thailand, 54 and 55 (vacant), 56 for Montenegro, 56 (Vacant) and 58 for
Tunisia. Subsequent numbers shall be assigned to other countries in the chronological order in
which they ratify the Agreement Concerning the Adoption for Uniform Technical Prescriptions
for Wheeled Vehicles, Equipment and Parts which can be fitted and/or be Used on Wheeled
Vehicles and the Conditions for Reciprocal Recognition of Approval Granted on the Basis of
these Prescriptions, and the numbers, and the numbers thus assigned shall be communicated by
the Secretary-General of the United Nations to the Contracting Parties to the Agreement.

- { Deleted: equipment
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An LPG retrofit system shall consist at least of the following components:

? and defined as necessary,

The LPG retrofit system may also include components indicated as optional in

The LPG retrofit system installed in the vehicle, in a proper way as defined in the
above installation manual, shall comply with the installation requirements of

Pollutants emissions and CO, emissions (for category M; and N1 vehicles only)

page 12
6.1.1.1.
6.1.1.1.1.  Components indicated in Regulation No. 67
6.1.1.1.2.  Installation manual,
6.1.1.1.3.  End-user manual.
6.1.1.1.4.  The plate referred to in Annex 2A
6.1.1.2.
Regulation No. 67°,
6.1.1.3.
the present Regulation are satisfied.
6.1.2.
6.1.2.1.

One LPG retrofit system sample, as described in paragraph 2. of this Regulation,
installed into the parent vehicle(s), as described in paragraph 2. of this Regulation,

shall be submitted to the test procedures described in paragraphs 6.1.2.4.t0 6.1.2.5, _

6.1.2.3:2.

Fuel requirements by the engine: the type of fuel normally used by the engine could
be:

(a) LPG only (mono-fuel)

(b) both unleaded petrol or LPG (bi-fuel)

- { Deleted: , 01 series of amendments

- { Deleted: , 01 series of amendments.

- { Deleted: , 01 series of amendments

- {Deleted: , 01 series of amendments

-| Deleted: Regulations No. 83 4/ and No. 101,

or No. 49 5/, where applicable, in the limits of
the requirements of paragraphs 6.1.2.5:4. and
6.1.2.6:5. The vehicles and/or the engines are
also submitted to a maximum power comparison
test, as described in Regulation No. 85 for
engines, or defined in paragraph 6.1.3. below
for vehicles.
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6.1.2.5:4.

6.1.2.54.1.

6.1.2.4.1.2.
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(c) both diesel fuel or diesel fuel and LPG (dual fuel)
(Provisions for dual fuel have still to be defined).

"Pollutants" means those prescribed in the initial type-approval of the vehicle.,

Exhaust emissions and CO, emissions (M; and N, category of vehicles):

Specific requirements on the Type I test (verifying the average exhaust emissions
after a cold start),

approval of the vehicle’ .on each parent vehicle with each fuel: \
(i) reference petrol, Y
(i) reference LPG A, W
(iii) reference LPG B. b
Setting of the dynamometer S

With the agreement of the type approval authority, one of the following
methods may be used:

In case coast-down coefficients of the original vehicle used during the type
approval are used, the following conditions shall apply:
(a) the parent vehicle reference mass shall be measured with the retrofit

\
\

\
\

- { Deleted: :

)

Deleted: (i) carbon monoxide

(ii) hydrocarbons assuming a
ratio:q

CH, g5 for petrol,

CH, 3¢ for diesel fuel,

CH,s, - for LPG.{

CH (to be defined) for dual
fuel;

(iii) oxides of nitrogen, the
latter being expressed in nitrogen
dioxide (NO») equivalent.y

(iv) particulates, etc.

Deleted: as defined in
Regulation No. 83, 05 series of
amendments (for vehicles having
the maximum mass not
exceeding 3,500 kg):

{ Deleted: mMeasurements

\\ { Deleted: of tailpipe emissions
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{ Deleted: after a cold start

{ Deleted:

— N J

Deleted:
HC; and NO, anrd-HC+NO, are
calculated according Regulation
No. 83.4/9

The emissions of CO,

B ‘[ Deleted: factors/

system installed on the vehicle including the LPG container fully filledup -

(80% of the capacity) or shall be calculated as the sum of the original
vehicle reference mass and the mass of the retrofit system with the LPG
container fully filled up_(80% of the capacity),
(b) the inertia mass of the parent vehicle shall be determined according to
the reference mass of the retrofitted vehicle,
(c) the rolling resistance of the parent vehicle shall correspond to the
original vehicle value proportionally adjusted to the parent vehicle mass
measured or calculated as above:

FO' = f0 + (abs(f0))*(p/m)

{Deleted: tank

_ - { Deleted: tank

¥ Coast-down coefficients of original vehicles pursuant to Regulation (CE) No 715/2007 can - - - { Formatted: Justified

be obtained according to the requirements of article 6, paragraph 6, of the foresaid

Regulation, following the procedures set in Annex X1V, paragraph 2.6., of Commission

Regulation (CE) No 692/2008.
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6.1.2.4.1.2.2.

Where:

F'0= rolling resistance of the parent vehicle
fO= rolling resistance of the original vehicle
m=reference mass of the original vehicle
p= retrofit system mass

(d) the other coefficients of the resistance of the parent vehicle shall be equal

to that of the original vehicle.

Using of the table values:
(a) the parent vehicle reference mass shall be measured with the retrofit

system installed on the vehicle including the LPG gontainer fully filled up - { Deleted: tank

(80% of the capacity) or shall be calculated as the sum of the original
vehicle reference mass and the mass of the retrofit system with the LPG

- {Deleted: tank

(b) the inertia mass of the parent vehicle shall be determined according to
the reference mass of the retrofitted vehicle,

(c) the coefficient a shall be the one corresponding to the reference mass of
the retrofitted vehicle,

(d) the coefficient b shall be the one corresponding to the reference mass of
the original vehicle.

6.1.2.5:4.1.3.

Subject to the requirements of paragraph 6.1.2.4.1.5., the tests shall be
repeated three times using reference petrol. The parent vehicle(s), equipped
with the retrofit system, shall comply with the limit values according to the
type approval of the original vehicle(s) including the deterioration factors
applied during the type approval of the original vehicle(s).
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6.1.2.4.1.5.
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Notwithstanding the requirements of paragraph 6.1.2.4.1.3., for each
pollutant or combination of pollutants, one of the three test results may
exceed, by not more than 10 per cent, the limit prescribed, provided that the
arithmetical mean of the three results is below the prescribed limit. Where
the prescribed limits are exceeded for more than one pollutant, it is
immaterial whether this occurs in the same test or in different tests.

The number of emission tests prescribed in paragraph 6.1.2.4.1.3. may be

reduced under the following conditions:

(a) one test is required if the result obtained for each pollutant subject to
limitation is less than or equal to 0.7 the emission limit (i.e. V1<0.70 G),

(b) two tests are required if, for each pollutant subject to limitation the
following requirements are met:

V1<0.85Gand V1+V2<170G and V2<G

where:
V1: value of the emission of one pollutant obtained from the first test
of the Type | performed;
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6.1.2.4.1.6

6.1.2.4.1.7.

6.1.2.4.1.8.

V2: value of the emission of one pollutant obtained from the second
test of the Type | performed;

G: limit value of the emissions of one pollutant (CO/HC/NOy)
according to the type approval of the vehicle(s) divided by the
deterioration factors.

Subject to the requirements of paragraph 6.1.2.4.1.8., the tests shall be
repeated three times with each reference LPG. The parent vehicle, equipped
with the retrofit system, shall comply with the limit values according to the
type approval of the original vehicle(s) including the deterioration factors
applied during the type approval of the original vehicle(s).

If the parent vehicle complies with Regulation No. 83, 05 series of
amendments, or with Directive 98/69/EC, or with Regulation No. 49, 04 series
of amendments, or with Directive 1999/96/EC, the vehicle shall not use petrol
for more than a maximum of 90 seconds during each test.

For vehicles complying with later series of amendments to Regulations
Nos. 83 and 49, or later amending Directives or European Regulations, this
period shall not exceed 60 seconds.

Notwithstanding the requirements of paragraph 6.1.2.4.1.6., for each
pollutant or combination of pollutants, one of the three test results may
exceed, by not more than 10 per cent, the limit prescribed, provided that the
arithmetical mean of the three results is below the prescribed limit. In this
case the prescribed limits may be exceeded for more than one pollutant in the
same test or in different tests.

The number of emission tests prescribed in paragraph 6.1.2.4.1.6. on each

LPG reference fuel may be reduced under the following conditions:

(a) one test is required if the result obtained for each pollutant or for the
combined emission of two pollutants subject to limitation is less than or
equal to 0.7 the emission limit (i.e. M1 <£0.70 G),

(b) two tests are required if, for each pollutant or for the combined emission
of two pollutants subject to limitation the following requirements are
met:

MI<0.85Gand M1 +M2<1.70G and M2<G

where:
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MI1: value of the emission of one pollutant obtained from the first test of the
Type I performed,
M2: value of the emission of one pollutant obtained from the second test of the
Type I performed,
G:

limit value of the emissions of one pollutant (CO/HC/NOy) or the sum of

two pollutants (HC + NOy) according to the type approval of the vehicle(s)
divided by the deterioration factors.

6.1.2.5:4.2.  Specific requirements on the Type II test (carbon monoxide emission test at idling
speed) for vehicles having a maximum mass exceeding 3,500 kg:

6.1.2.5:4.2.1. One LPG retrofit system sample, as described in paragraph 2. of this Regulation,
installed into the parent vehicle, as described in paragraph 2. of this Regulation,
shall be submitted to the Type II test procedures described in Regulation No. 83.

6.1.2.5:4.2.2. Notwithstanding the provisions of Annex 5 of Regulation No. 83, 05 series of

amendments, the Type |1 test shall be performed at the request of the system

manufacturer with only one LPG reference fuel chosen at the discretion of
the type approval technical service responsible for the test.

6.1.2.5:4.3.  Calculation of the CO; emissions and fuel consumption (for M1 and N1 category
of vehicles).

7777777777

(1) reference petrol,
(11) reference LPG A , !
(111) reference LPG B.

The dynamometer setting shall be that specified in paragraph 6.1.2.4.2.

The mean of CO, emissions shall be calculated as follows:

n

CO

ILPG = l/niZ (CO2Ai +C02Bi)/2

\
% According to Regulation No. 101 series of amendments or Directive amending Directive

80/1268/EEC or Regulation amending Regulation 692/2008 implementing Regulation 715/2007
under which the initial type-approval of the vehicle with regard to CO2 emissions and fuel

consumption was granted.
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n
COZpetrol - l/ni§ ICOZpetrol.i
where:
i: number of parent vehicles (i =1 to n)
COaai: mean value of the emissions of CO, obtained from the three Type I
tests with the retrofit system and with LPG A for vehicle No. i,
COgpi: mean value of the emissions of CO, obtained from the three Type I

tests with the retrofit system and with LPG B for vehicle No. i;
COopetrori:  mean value of the emissions of CO, obtained from the three Type I
tests with reference petrol for vehicle No. i.

6.1.2.5:4.3.2. The mean fuel consumption shall be calculated in the same way as for the mean of
CO; emissions, as defined in paragraph 6.1.2.5.3.1.

6.1.2.5:4.3.3. The ratios of CO, emissions and fuel consumption shall be calculated as follows:
Kcoz = COs1pg / COxpetrol

Kcons = Consppg / Conspetrol

For each vehicle of the family, the official values of CO, emissions are multiplied
by the above ratios.

6.1.2.6:5.  Exhaust emissions (M,, M3, N, and N3 categories of vehicles)

This paragraph is reserved for the specific requirements for emissions of
diesel engines approved according to Regulation No. 49 and equipped with a
retrofit LPG system (dual fuel) if required.




6.1.3.1.

6.1.3.2.

ECE/TRANS/WP.29/GRPE/2009/19
page 19

Power requirements

The parent vehicle(s) or engine(s) are submitted to the tests as follows:

One LPG retrofit system sample as described in paragraph 2. of this
Regulation, installed in the parent vehicle(s) or on the parent engine(s) shall
be submitted to the test procedures of paragraph 6.1.3.2. or 6.1.3.3. The
measured engine power with LPG shall be lower than that measured with
petrol + 5 per cent.

Chassis dynamometer method:

on each parent vehicle with the following fuels:
(1) reference petrol,
(i1) reference LPG A or B,
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The mean of power measurements shall be calculated as follows:

Power

Power 1 petrol.i

n
petrol - l/n.z

Powery pG 5

n
PowerLPG = l/niz1

vehicles (i1 =1 to n), \
Powerpetrol - mean value of maximum power measured with petrol,

PowerL PG - mean value of maximum power measured with LPG. \

The ratio of engine power shall be calculated as follows:
Kpower = POWGI'LPG / Powerpetrol

For each vehicle of the family, the official values of engine power are multiplied
by the above ratio.

6.1.3.3. Engine dynamometer method:

The maximum power at the crankshaft is measured on an engine dynamometer

according to Regulation No. 852 for each parent vehicle(s) with the following
fuels:

(i1) commercial LPG,

The mean of power measurements shall be calculated as follows:

Power

Power | petrol.i

n
petrol - l/niE
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where:
1 - number of parent vehicles (1 =1 to n),
Powerpetrol - mean value of maximum power measured with petrol,

PowerLPG - mean value of maximum power measured with LPG. «--- ‘{Formatted: Indent: First line:
0cm

The ratio of engine power shall be calculated as follows:

Kpower = Powerrpg / Powerpetrol

For each vehicle of the family, the official values of engine power are multiplied
by the above ratio.

6.1.4. OBD requirements and tests for vehicles retrofitted with LPG retrofit system.

6.1.4.1. For the purposes of this paragraph, the following definitions apply:

6.1.4.1.1. "original emission-related component" means any component in the air inlet,
exhaust or evaporative system which supplies an input to or receives an output
from the petrol controller.

6.1.4.1.2. "LPG emission-related component" means any component in the air inlet or in the
exhaust system which supplies an input to or receives an output from the LPG
controller.

6.1.4.2. In the case that there is a need, to fit properly the LPG retrofit system in the

vehicle, it is allowed to simulate the right operation of the original emission-
related components which are not in use on LPG mode.

6.1.4.3. The LPG retrofit system, as described in paragraph 2. of this Regulation, installed
into the parent vehicle(s), shall comply with the requirements and tests in force

with regard to OBD during the initial type-approval of the vehicle® on both petrol _ _ - | Deleted: of Annex 11 of
777777 Regulation No. 83, 05 series of
amendments

and LPG modes. Tests shall be performed on one parent vehicle only and, in the

case of LPG, with one of the reference LPG A or B.

6.1.4.4. Specific OBD requirements and tests for "master-slave" retrofit system:

6.1.4.4.1 Notwithstanding the requirements of the paragraph 6.1.4.3., a "Master-slave"
retrofit system shall fulfil the following requirements:
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6.1.4.4.2.

6.1.44.2.1.

6.1.4.4.2.2.

6.1.4.4.223.

6.1.4.4.2.4.

6.2.

(a) The petrol ECU shall remain activated for engine management in both petrol
and LPG modes

(b) during petrol operations the petrol OBD system shall remain the only
on-board diagnostic system of the vehicle

(¢) during LPG operations the petrol OBD system shall continue to monitor
original emission related components with the exception of those which are
not in use

(d) during LPG operations the LPG ECU shall only monitor for the LPG
emission-related components as well as their electrical connections;

Notwithstanding the requirements of paragraph 6.1.4.3.,; the LPG retrofit system
shall be submitted to the following tests, which, in the case of Type I tests, shall
be performed according to procedures in force during the initial type-approval of
the vehicle®

The following tests shall be carried out on one parent vehicle, equipped with the

LPG retrofit system:

(a) the LPG ECU shall follow the petrol ECU on fuel strategies (e.g. injection).
This can be demonstrated by a monitoring (diagnostic) programme, while
modifying the signal of one of the petrol system’s sensors with an impact on
the injection time,

(b) during a Type I test on petrol the original MI shall activate due to the
electrical disconnection of any original emission-related component,

(c) during a Type I test on LPG the original MI shall activate due to the electrical
disconnection of any original emission-related component, which is in use
during LPG operations.

The following tests shall be carried out on the parent vehicle(s), equipped with the

LPG retrofit system, only on LPG operating mode:

(a) during a Type I test, electrical disconnection of one LPG emission-related
component,

(b) during a Type I, test replacement of one LPG emission-related component
with a deteriorated and defective one or electronic simulation of such a
failure.

The original MI or automatic switch from LPG mode to petrol mode shall activate
before the end of the tests under any of the conditions above.

Fault codes due to malfunctions of the LPG emission-related components and
their electrical connections shall be stored in the LPG ECU.

The system manufacturer shall provide specific instructions as to read out the
LPG fault codes referred to in paragraph 6.1.4.4.2.3.

PART II - CNG retrofit system specifications:

=

Deleted: Annex 11, Appendix 1, of
Regulation No. 83, 05 series of amendments.
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6.2.1.1.

6.2.1.1.1.

6.2.1.1.2.

6.2.1.1.3.

6.2.1.2.

6.2.1.3.

6.2.2.

6.2.2.1.
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Requirements for the installation of specific equipment for the use of compressed
natural gas (CNGQG) in the propulsion system of a vehicle

A CNG retrofit system shall consist at least of the following components:
Components indicated in Regulation No. 110 and defined as necessary,
Installation manual,

End-user manual.

The CNG retrofit system may also include components indicated as optional in
Regulation No. 110.

The CNG retrofit system installed in the vehicle, in a proper way as defined in the
above installation manual, shall comply with the installation requirements of
Regulation No. 110. Concerning the fixation of the fuel container, the
requirements of Regulation No. 110 shall be deemed to be met if the requirements
of Annex 5 to the present Regulation are satisfied.

Pollutants emissions and CO, emissions (for category M; and N, vehicles only)

One CNG retrofit system sample, as described in paragraph 2 of this Regulation,
installed into the parent vehicle as described in paragraph 2. of this Regulation,
shall be submitted to the test procedures described in Regulations Nos. 83 5/ and
No. 101, or No. 49 6/, where applicable, in the limits of the requirements of
paragraphs 6.2.2.5. and 6.2.2.6.

The vehicles and/or the engines are also submitted to a maximum power
comparison test, as described in Regulation No. 85 for engines or defined in
paragraph 6.2.3. below for vehicles.

6.2.2.3:2.

Fuel requirements by the engine, the type of fuels normally used by the engine:

5/ According to Regulation No. 83, the series of amendments in force during the initial type
approval of the vehicle.
6/  According to Regulation No. 49, the series of amendments in force during the initial type
approval of the engine.
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6.2.2.4:3.

6.2.2.54.

6.2.2.54.1.

6.2.2.54.1.1.

6.2.2.4.1.2.

6.2.2.4.1.2.1.

(a) CNG only (mono-fuel)

(b) both unleaded petrol or CNG (bi-fuel)

(c) both diesel fuel or diesel fuel and CNG (dual fuel)
(provisions for dual fuel have still to be defined).

[Pollutants" means:
(i) carbon monoxide
(i1)) hydrocarbons assuming a ratio
CH,;gs for petrol
CH, 3¢ for diesel fuel
CH4 for CNG
CH (to be defined) for dual fuel
(iii) oxides of nitrogen, the latter being expressed in nitrogen dioxide (NO2)
equivalent
(iv) particulates, etc.

Exhaust emissions (M; and N; categories of vehicles and CO, emissions M,
category vehicles):

Specific requirements on the Type I test (verifying the average exhaust emissions
after a cold start) as defined in Regulation No. 83, 05 series of amendments (for
vehicles having the maximum mass not exceeding 3,500 kg):

Fhree-mMeasurements of tailpipe emissions shall be performed after a cold start
with each fuel:

(i) reference petrol,

(i1) reference G20 fuel,

(iii) reference G25 fuel.

The emissions of CO, HC; and NOy anrd-HC+NOx are calculated according
Regulation No. 83. 4/

Setting of the dynamometer

With the agreement of the type approval authority, one of the following
methods may be used:

Using of coast-down factors/coefficients of the original vehicle:

In case coast-down coefficients of the original vehicle used during the type

approval are used, the following conditions shall apply:

(&) the parent vehicle mass shall be measured with the retrofit system
installed on the vehicle including the CNG tank fully filled up or shall
be calculated as the sum of the original vehicle reference mass and the
mass of the retrofit system with the CNG tank fully filled up,

- { Formatted: English (U.S.)
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(d)
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the inertia mass of the parent vehicle shall be determined according to
the mass of the retrofitted vehicle,

the rolling resistance of the parent vehicle shall correspond to the
original vehicle value proportionally adjusted to the parent vehicle
mass measured or calculated as above:

f0* = f0 + (abs(f0))*(p/m)

where

f'0=rolling resistance of the parent vehicle
fO=rolling resistance of the original vehicle
m=reference mass of the original vehicle
p= retrofit system mass

the other coefficients of the resistance of the parent vehicle shall be
equal to that of the original vehicle.

Using of the table values:

(@)

(b)
(©
(d)

the parent vehicle mass shall be measured with the retrofit system
installed on the vehicle including the CNG tank fully filled up or shall
be calculated as the sum of the original vehicle reference mass and the
mass of the retrofit system with the CNG tank fully filled up

the inertia mass of the parent vehicle shall be determined according to
the mass of the retrofitted vehicle,

the coefficient a shall be the one corresponding to the reference mass of
the retrofitted vehicle,

the coefficient b shall be the one corresponding to the reference mass of
the original vehicle.
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6.2.2.4.1.3.

6.2.2.4.1.4.

6.2.2.4.1.5.

Subject to the requirements of paragraph 6.2.2.4.1.5. the tests shall be
repeated three times using reference petrol. The parent vehicle(s), equipped
with the retrofit system, shall comply with the limit values according to the
type approval of the original vehicle(s) including the deterioration factors
applied during the type approval of the original vehicle(s).

Notwithstanding the requirements of paragraph 6.2.2.4.1.3., for each
pollutant or combination of pollutants, one of the three test results may
exceed, by not more than 10 per cent, the limit prescribed, provided that the
arithmetical mean of the three results is below the prescribed limit. In this
case the prescribed limits may be exceeded for more than one pollutant in the
same test or in different tests.

The number of emission tests prescribed in paragraph 6.2.2.4.1.3. may be

reduced under the following conditions:

(a) one test is required if the result obtained for each pollutant subject to
limitation is less than or equal to 0.7 the emission limit (i.e. V1<0.70 G),

(b) two tests are required if, for each pollutant subject to limitation the
following requirements are met:

V1<0.85Gand V1+V2<170G and V2<G

where:



6.2.2.4.1.6

6.2.2.4.1.7.
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V1: value of the emission of one pollutant obtained from the first test of
the Type | performed;

V 2: value of the emission of one pollutant obtained from the second test
of the Type I performed;

G: limit value of the emissions of one pollutant (CO/HC/NOy)
according to the type approval of the vehicle(s) divided by the
deterioration factors.

Subject to the requirements of paragraph 6.2.2.4.1.8., the tests shall be
repeated three times with each reference CNG. The parent vehicle(s),
equipped with the retrofit system, shall comply with the limit values
according to the type approval of the original vehicle(s) including the
deterioration factors applied during the type approval of the original
vehicle(s).

If the parent vehicle(s) complies with Regulation No. 83, 05 series of
amendments, or with Directive 98/69/EC, or with Regulation No. 49, 04 series
of amendments, or with Directive 1999/96/EC, the vehicle shall not use petrol
for more than a maximum of 90 seconds during each test.

For vehicles complying with later series of amendments to Regulations
Nos. 83 and 49, or later amending Directives or European Regulations, this
period shall not exceed 60 seconds.

Notwithstanding the requirements of paragraph 6.2.2.4.1.6., for each
pollutant or combination of pollutants, one of the three test results may
exceed, by not more than 10 per cent, the limit prescribed, provided that the
arithmetical mean of the three results is below the prescribed limit. In this
case the prescribed limits may be exceeded for more than one pollutant in the
same test or in different tests.

6.2.2.4.1.8.

The number of emission tests prescribed in paragraph 6.2.2.4.1.6. on each

CNG reference fuel may be reduced under the following conditions:

(a) one test is required if the result obtained for each pollutant subject to
limitation is less than or equal to 0.7 the emission limit (i.e. M1 <0.70 G),
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6.2.2.5:4.2.

6.2.2.54.2.1.

6.2.2.5:4.2.2.

6.2.2.5:4.3.

6.2.2.54.3.1.

(b) two tests are required if, for each pollutant subject to limitation the
following requirements are met:

M1 <0.85Gand M1 +M2<1.70G and M2<G

where:

M1: value of the emission of one pollutant obtained from the first test of the
Type I performed;

M2: value of the emission of one pollutant obtained from the second test of
the Type I performed;

G:  limit value of the emissions of one pollutant (CO/HC/NOy) er-the-sum
of-two-poHutants (HC+NOx)-according to the type approval of the

vehicle(s) divided by the deterioration factors.

Specific requirements on the Type II test (carbon monoxide emission test at idling
speed) for vehicles having a maximum mass exceeding 3,500 kg:

One CNG retrofit system sample, as described in paragraph 2. of this Regulation,
installed into the parent vehicle, as described in paragraph 2. of this Regulation,
shall be submitted to the type Il test procedures described in Regulation No. 83.

Notwithstanding the provisions of Annex 5 of Regulation No. 83, 05 series of
amendments, the Type II test shall be performed at the request of the system
manufacturer with only one CNG reference fuel chosen at the discretion of the
type approval technical service responsible for the test.

Calculation of the CO; emissions and fuel consumption (for M1 and N1 category
of vehicles)

The emissions of CO, are calculated according to Regulation No. 101 for each
parent vehicle, if applicable.

The mean of CO, emissions shall be calculated as follows:

n
COZCNG» - l/n! X . (Cozazoi + COszsi) /2
n
CO2petrol - l/n' E ICOZpetrol.i
where:
i number of parent vehicles (i =1 to n)

COa2600: mean value of the emissions of CO, obtained from the three Type I
tests with the retrofit system and with CNG G20 for vehicle No. i,

COa1os: mean value of the emissions of CO, obtained from the three Type I
tests with the retrofit system and with CNG G25 for vehicle No. i;

COopetroti:  mean value of the emissions of CO, obtained from the three Type I
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tests with reference petrol for vehicle No. i.

6.2.2.5:4.3.2. The mean fuel consumption shall be calculated in the same way as for the mean of
CO, emissions, as defined in paragraph 6.2.2.5.3.1.

6.2.2.5:4.3.3. The ratios of CO, emissions and fuel consumption shall be calculated as follows:
Kco2 = CO2enG / COxpetrol

KCons = COnsCNG / Conspetrol

For each vehicle of the family, the official values of CO, emissions and fuel
consumption are multiplied by the above ratios.

6.2.2.6:5. Exhaust emissions (M2, M3, N, and Nj categories of vehicles)

This paragraph is reserved for the specific requirements for emissions of
diesel engines approved according to Regulation No. 49 and equipped with a
retrofit CNG system (dual fuel) if required.
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6.2.3. Power requirements
The parent vehicle(s) or engine(s) are submitted to the tests as follows:

6.2.3.1. One CNG retrofit system sample as described in paragraph 2. of this Regulation,
installed in the parent vehicle(s) or on the parent engine(s) shall be submitted to
the test procedures of paragraph 6.2.3.2. or 6.2.3.3. The measured power with
CNG shall be lower than that measured with petrol + 5 per cent.

6.2.3.2. Chassis dynamometer method:

The maximum power at the wheels is measured on a chassis dynamometer on
each parent vehicle with the following fuels:

(1) reference petrol,

(i1) reference fuel G20 or G25,

The mean of power measurements shall be calculated as follows:

Power

n
petrol ~ 1/n Y Power

P petrol.i

n
=1nY
i=

Powerna

PowerCNG |

The ratio of engine power shall be calculated as follows:
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Kpower = Powereng / Powerpeol

For each vehicle of the family, the official values of engine power are multiplied
by the above ratio.

Engine dynamometer method:

The maximum power at the crankshaft is measured on an engine dynamometer
according to Regulation No. 85 for each parent vehicle(s) with the following
fuels:

(i) commercial petrol or diesel fuel,

(ii) commercial CNG,

The mean of power measurements shall be calculated as follows:

n
Powerpetrol =l n E 1P0W6rpetrol.i
n
PowerCNG = l/nélPowerCNG_i

The ratio of engine power shall be calculated as follows:

Kpower = Powerceng / Powerperol

For each vehicle of the family, the official values of engine power are multiplied
by the above ratio.

6.2.4.

6.2.4.1.

6.2.4.1.1.

OBD requirements and tests for vehicles retrofitted with CNG retrofit system.

For the purposes of this paragraph, the following definitions apply:

"original emission-related component" means any component in the air inlet,
exhaust or evaporative system which supplies an input to or receives an output
from the petrol controller;
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6.2.4.1.2.

6.2.4.2.

6.2.4.3.

6.2.4.4.

6.2.4.4.1.

6.2.4.4.2.

6.2.4.4.2.1.

"CNG emission-related component" means any component in the air inlet or in
the exhaust system which supplies an input to or receives an output from the CNG
controller.

In the case that there is a need, to fit properly the CNG retrofit system in the
vehicle, it is allowed to simulate the right operation of the original emission-
related components which are not in use on CNG mode.

The CNG retrofit system, as described in paragraph 2. of this Regulation, installed
into the parent vehicle(s), shall comply with the requirements and tests of
Annex 11 of Regulation No. 83, 05 series of amendments on both petrol and CNG
modes.

Specific OBD requirements and tests for "master-slave" retrofit system:

Notwithstanding the requirements of paragraph 6.2.4.3., a "Master-slave" retrofit

system shall fulfil the following requirements:

(a) the petrol ECU shall remain activated for engine management in both petrol
and CNG modes

(b) during petrol operations the petrol OBD system shall remain the only on-
board diagnostic system of the vehicle

(c) during CNG operations the petrol OBD system shall continue to monitor the
original emission related components with the exception of those which are
not in use

(d) during CNG operations the CNG ECU shall only monitor for the CNG
emission-related components as well as their electrical connections;

Notwithstanding the requirements of paragraph 6.2.4.3., the CNG retrofit system
shall be submitted to the following tests, which, in the case of Type I tests, shall
be performed according to Annex 11, Appendix 1, of Regulation No. 83, 05 series
of amendments.

The following tests shall be carried out on one parent vehicle, equipped with the

CNG retrofit system:

(a) the CNG ECU shall follow the petrol ECU on fuel strategies (e.g. injection
and ignition strategies (e.g. spark plug advance)). This can be demonstrated
by a monitoring (diagnostic) programme, while modifying the signal of one
of the petrol system’s sensors with an impact on the injection time and on
ignition spark plug advance

(b) during a Type I test on petrol the original MI shall activate due to the
electrical disconnection of any original emission-related component.

(¢) during a Type I test on CNG the original MI shall activate due to the
electrical disconnection of any original emission-related component, which
is in use during CNG operations.



ECE/TRANS/WP.29/GRPE/2009/19
page 33

6.2.4.4.2.2.  The following tests shall be carried out on the parent vehicle(s), equipped with the
CNG retrofit system, only on CNG operating mode:
(a) during a Type I test, electrical disconnection of one CNG emission-related
component;
(b) during a Type I, test replacement of one CNG emission-related component
with a deteriorated and defective one or electronic simulation of such a
failure.

The original MI or automatic switch from CNG mode to petrol mode shall
activate before the end of the tests under any of the conditions above.

6.2.4.4.2.3. Fault codes due to malfunctions of the CNG emission-related components and
their electrical connections shall be stored in the CNG ECU.

6.2.44.2.4. The system manufacturer shall provide specific instructions as to read out the
CNG fault codes referred to in paragraph 6.2.4.4.2.3.

7. INSTRUCTION MANUALS
7.1. Installation manual for the retrofit installation on the vehicle
7.1.1. Scope

The scope of this paragraph is to list the minimum requirements which shall be
contained in the installation manual.

7.1.2. List of reference standards:
7.1.3. General requirements
7.1.3.1. The installation manual has the purpose to guide the installer through the correct

procedures which shall be observed while assembling the LPG/CNG systems.
7.1.3.2. The installation manual shall be prepared by the retrofit system manufacturer.

7.1.3.3. The installation manual is part of the retrofit system and shall therefore be
provided for each conversion kit.

7.1.3.4. The installation manual must be written in the language of the country to which
the conversion retrofit will be delivered, or at least in English.

7.1.3.5. The installation manual can be divided in two parts:
PartI: (i) Part containing the description of the sample of the retrofit system.

(i) Part containing the list of components indicated by the retrofit
manufacturer as alternatives.
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7.1.3.6.

7.1.3.7.

7.1.4.1.
7.1.4.1.1.
7.1.4.1.2.
7.14.2

7.1.4.2.1.

7.14.3

7.1.4.3.1.

7.1.4.4.

7.1.4.4.1.

7.1.4.4.2.

7.1.4.5.

7.1.4.5.1.

7.1.4.6.

7.1.4.6.1.

Part II: (i) Part containing installation instructions for the specific vehicle.

Installation manual of the parent vehicle(s) has to be submitted to the authority
that grants the type approval.

Installation manual of the vehicles belonging to the family has to be filed by the
retrofit system manufacturer for a time to be determined in accordance with the
authority that grants the type approval.

Contents of Part I, section (i) of installation manual

Retrofit system description

Operational principles of the retrofit system

Operational principles of each component of the retrofit system"

Proper assembly check

The installation manual shall contain the detailed procedures and actions which
must be taken by the installer to check whether the system has been assembled in
order to safely perform and to abide by the installation instructions.

Start-up procedures

The installation manual shall contain the start-up operations which must be
performed by the installer.

Service instructions

The installation manual shall contain the maintenance schedule in which all the
ordinary service (type) which the single components as well as the system must
undergo through their working life (time in km covered by the vehicle) will be

specified.

The installation manual must specify the expertise necessary for the
installation/service of the system.

System malfunction

The installation manual shall contain the actions which must be taken in case the
system malfunctions.

Diagnosis

If a diagnosis system is included in the conversion kit, the installation manual
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shall contain a detailed description of such a system together with the corrective
actions which may be taken in case of malfunctioning.

7.1.5. Contents of Part II of installation manual
7.1.5.1. Retrofit system identification

7.1.5.1.1. Retrofit system approval number
7.1.5.1.2. Vehicle manufacturer

7.1.5.1.3. Vehicle category
7.1.5.1.4. Vehicle type
7.1.5.1.5. Engine type
7.1.5.1.6. Engine displacement
7.1.5.1.7. Transmission type
7.1.5.1.8. Vehicle model
7.1.5.1.9. Type of conversion retrofit (LPG or CNG)
7.1.5.1.10.  Assembly instruction number
7.1.5.1.11.  General scheme of the retrofit system containing the following information of
each component:
(a) identification number
(b) manufacturer’s code
(c) type approval, if it exists
(d) for the containers: -capacity/manufacturer/type/date of expiry or

replacement date, if it exists

7.1.5.1.12.  Description (including drawings, if applicable) of the fitting devices of the
container installation on the vehicle.

7.1.5.2. Installation instructions
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7.1.5.2.1.

7.1.5.2.2.

7.1.5.2.3.

7.2.

7.2.1.

7.2.2.

7.2.2.1.

7.2.2.2.

7.2.2.3.

7.2.2.4.

7.2.2.5.

7.2.2.6.

7.2.2.7.
7.2.3.

7.2.3.1.

Assembly instructions of all components together with diagrams or photographs
showing clearly the layout of the single components within the engine
compartment.

Diagram or photograph showing the exact position where the installer shall place
the retrofit system type approval plate (contained in the conversion kit).

Clear wiring diagram of the electrical system containing the mechanical
components to which the wires shall be connected.

End-User Manual

Scope

To specify the minimum requirements of the end-user manual for LPG/CNG
systems maintenance.

General requirements

The user manual has the purpose to inform the end-user about the characteristics
and safety features of the installed LPG/CNG systems.

The user manual shall be prepared by the manufacturer of the retrofit system.

The manufacturer of the system shall include all the necessary information that is
needed for correct use and safe operation of the LPG/CNG systems.

The user manual shall be considered as an integral part of the system and
therefore be delivered with the LPG/CNG systems.

The user manual shall be written in the language of the country to which the
system is delivered.

The user manual shall indicate reference to the product type and version and
production year for which it is applicable.

Information shall be given for relevant extreme ambient conditions.
Contents of the end-user manual

Technical specifications

The user manual shall contain at least the following information:
(a) Operating characteristics

(b) Performance under normal operating conditions
(c) Extreme ambient conditions.
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7.2.3.3.
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7.2.3.5.1.

7.2.3.5.2.

7.2.3.5.3.

7.2.3.5.4.
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Safety instructions
The user manual shall give warning for dangers to health and safety categorised in
the following way:
(@) SUGGESTIONS for optimal use of the system
(b) ATTENTION for possible problems due to misuse
(c) WARNING for damage to persons or goods when procedures are not
followed.
If and when safety symbols are used, they shall be in accordance with the
international system, SI and their purpose must be clearly specified in the user

manual.

The user manual shall indicate proper actions to be taken in case the vehicle is
repainted and put in a hot drying cabin.

LPG/CNG systems description

All the components of the LPG/CNG systems shall be clearly described for their
purpose, use and function.

First use and adjustment of the LPG/CNG systems

The user manual shall contain all the necessary information to the end user about
initial running in and or adjustment of the system when needed.

Operating of the LPG/CNG systems

Filling of the LPG/CNG systems

The user manual shall indicate the sequence of operations needed to fill up the
LPG/CNG containers. Particular attention must be paid to the maximum filling
level of the 80 per cent in case of LPG.

Switch-over procedure

The user manual shall clearly describe the method of switching over from one to
the other alternative fuel by giving the sequence of operations.

Opening/closing of manual valves

When fitted, the user manual shall indicate the proper procedure to operate the
manual valves.

Level indicator
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7.2.3.5.5.

7.2.3.5.6.

7.2.3.5.7.

8.1.

8.2.

8.3

The user manual shall state the location of the level indicator, for example at the
dashboard or at the container. Its read-out has to be clearly explained to the user,
giving particular attention to the 80 per cent filling level in case of LPG.

Maintenance

If maintenance is required, the user manual shall state the frequency and type of
maintenance to be carried out.

Defects and repair

The user manual shall indicate which actions have to be taken in the case of a
defect of the system.

When the system is equipped with a diagnosis system the user manual shall
describe this system and indicate proper actions to be taken.

Scrapping of the product

The user manual shall give proper indication about precautions to be taken when
the system has to be removed from the vehicle.

MODIFICATION AND EXTENSION OF APPROVAL OF A RETROFIT
SYSTEM TYPE

LPG or CNG in the propulsion system of the vehicle shall be notified to the
authority, which granted the retrofit system type approval. The authority may
then either:

Consider that the modifications made are unlikely to have an appreciably adverse
effect and that in any case the retrofit system still complies with the requirements,
or

Require a further test report from the technical service responsible for conducting
the tests.

In both cases described in paragraphs 8.1.1. and 8.1.2. above, the authority shall
be presented in the updated installation manual.

‘With regard to the Type 1 tests, as described in paragraphs 6.1.2.4.1 and 6.2.2.4.1.¢

the type-approval shall be extended only to retrofit system that implies parent
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This is an adaptation of what is already foreseen in the case of extension of

10.

10.1.

10.2.

11.

12.

vehicles approval with different references masses (see par 3.1.1.1. of Annex I of
Commission Regulation (CE) No 692/2008 par. 7.1.1.1. of Regulation No &83).
Obviously, the adaptation takes into account that the object of the Regulation No
115 is the retrofit system — and not the vehicle - whose mass is added to the parent
vehicle reference mass to obtain the reference mass of the retrofitted vehicle
according to the new par.s 6.1.2.4.1.2 and 6.2.2.4.1.2.

communicated by the procedure specified in paragraph 5.3. above to the Parties to
the 1958 Agreement applying this Regulation.

number for such an extension and inform thereof the other Parties to the 1958
Agreement applying to this Regulation by means of a communication form
conforming to the model in Annexes 1A and/or 1B to this Regulation.

CONFORMITY OF PRODUCTION

The conformity of production procedures shall comply with those set out in the
Agreement, appendix 2 (E/ECE/324 - E/ECE/TRANS/505/Rev.2).

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a type of retrofit system pursuant to this
Regulation may be withdrawn if the requirements laid down in paragraph 9 above
are not complied with.

If a Party to the Agreement applying this Regulation withdraws an approval it has
previously granted, it shall forthwith so notify the other Contracting Parties
applying this Regulation, by means of a communication form conforming to the
models in Annexes 1A and/or 1B to this Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceases to manufacture a type of retrofit
system approved in accordance with this Regulation, he shall so inform the
authority which granted the approval. Upon receiving the relevant
communication, that authority shall inform thereof the other Parties to the 1958
Agreement applying this Regulation by means of a communication form
conforming to the model in Annexes 1A and/or 1B to this Regulation.

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

- { Deleted: §

S ‘[ Deleted: 3

- { Deleted: 4
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12.1.

The Parties to the Agreement applying this Regulation shall communicate to the
United Nations Secretariat the names and addresses of the technical services
responsible for conducting approval tests and of the administrative departments
which grant approval and to which forms certifying approval or extension or
refusal or withdrawal of approval, issued in other countries, are to be sent.
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Annex 1A

COMMUNICATION

(maximum format: A4 (210 x 297 mm))

issued by:  Name of administration:

concerning: 2/ APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

Container
Accessories fitted to the container 2/
80 per cent stop valve
Level indicator
Pressure relief valve (discharge valve)
Pressure relief device
Remote controlled service valve with excess flow valve
With/without LPG fuel pump 2/

Multivalve, including the following accessories: .........cc.ocevuerereeniennenne.

Ventilation housing
Power supply bushing (pump/actuators) 2/
Fuel pump 2/
Vaporiser/pressure regulator 2/
Shut-off valve 2/
Non-return valve 2/
Gas tube pressure relief valve 2/
Service coupling 2/
Flexible hose 2/
Remote filling point 2/
Gas injection device or injector 2/
Gas dosage unit 2/
Gas mixing piece 2/

- { Deleted: equipment

- { Deleted: equipment
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Electronic control unit 2/
Pressure/temperature sensor 2/

LPG filter unit 2/
2. Trade Name OF MATK ....c..c.cceveiiiiiiiiieiiicrece ettt
3. Manufacturer's name and address .........coceverereiiiiriiiinneee e
4. Name and address of manufacturer's representative, if applicable ..............ccc.......
5. Submitted for apProval 0N ..........cooiiiiiiiii e
6. Technical service responsible for conducting approval tests ..........cccoceeeereeienenneene
7. Date of report issued by that SETVICE .......cceeieriiieriiiieie e
8. No. of report issued by that SEIVICE .......ccevcvieciiirieiiieiee e
9. Approval granted/refused/extended/withdrawn 2/ ..........cccoecveeeeiiiiecienieeiieee s
10. Reason(s) of extension (if applicable) ..........ccvveviieiiiiiieriecieeie e
11.  Vehicle types in which the retrofit system can be installed (M; and N, categories),
or vehicle types in which the retrofit system can be installed (other categories of
vehicles) and, if applicable, CO, and power ratios (see Addendum to this annex)
11.1. Emission requirements:
Regulation No. 83, ..... series of amendments 3/
Regulation No. 49, ..... series of amendments 3/
11.2. OBD requirements:
Has the retrofit system demonstrated to be "master-slave": yes/no 2/
11.1. Emission requirements:
Regulation No. 83, ..... series of amendments 3/ approval A/B/C 2/
Regulation No. 49, ..... series of amendments 3/
12. PLACE ..ottt ettt et
I3, DALE i et et st e
T4, SIZNALUTE ..ottt ettt ettt ettt et e e bt e s e saeea b e et e et e ebeentesbeeaeeabeentesaeennens
15.  The documents filed with the application or extension of approval can be obtained upon
request.
1/ Distinguishing number of the country which has granted/extended/refused/withdrawn
approval (see approval provisions in the Regulation).
2/ Strike out what does not apply.
3/ Amendment in force at the time of the initial type approval of the vehicle or engine.
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ADDENDUM TO THE COMMUNICATION CONCERNING A TYPE

(Approval No. ............. Extension No. ............. )
1. Vehicles on which the retrofit system has been tested:
Vehicle No. 1 2 n
Make:
Manufacturer:
Type:
Category, class:
Emission limits:
Number of cylinders:
Fuel feed and combustion
process*:
Power:
Pollution control system type**:
“Injection: direct or indirect, singlezpoingor multi-point. . __ ______ ______________________________
** Specify the type of catalyst (three-way, oxidation, deNOx), air injection (with/without), EGR (with/without).
2. Test results:
Ratio COy1pg /CO, petrol - 2 e e
Ratio POWETLPG /POWET petrol (or diesel) & «-vvereerereerermerersemermeerseerueerueseeseeesessenesnenens
3 Vehicles type(s) for which the retrofit system type is qualified:
Category Fuel Petrol (or diesel) 1/ LPG
. class
Vehicle | Engine | Power | CO3/ | HC3/ |[NO,3/ CO,2/ | Power | CO3/ | HC3/| NO,3/ | CO,2/
type type | (kW) | (g/km) | (ghkm) | (gkm) | (gkm) | (kW) | (gkm) | (g/km) | (ghkm) | (g/km)

1/ Strike out what does not apply.
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2/ Applicable to vehicles of category M; and N; only.
3/ Applicable only to parent vehicle(s)"
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Annex 1B

COMMUNICATION
(maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of CNG retrofit equipment pursuant to Regulation No. 115

Approval No.........cceeuennene Extension No....................
1. CNG equipment comprising:
Container

Accessories fitted to the container 2/
Level or pressure indicator
Pressure relief valve (discharge valve)
Remote-controlled automatic valve with excess flow valve
Pressure relief device
Gas-tight housing

Pressure regulator 2/

Automatic valve 2/

Check valve 2/

Flexible fuel line or hose 2/

Filling unit 2/

Gas/air mixer (injector)

Flow gas adjuster

Gas/air mixer (carburettor)

Electronic control unit 2/

Pressure/temperature sensor 2/

CNG filter 2/
2. TTade NAME OF MATK ....eotiiiieiie ettt ettt et e et e st eeeteebe e seesaeeesteenseesnseenseenneanes
3 Manufacturer’s name and addreSS ...........occveeeiieriierieeie ettt
4 Name and address of manufacturer’s representative, if applicable ............cccccoveviiiirennnnnen.
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6. Technical service responsible for conducting approval testS ..........cccvveevieeeiireeneeenreeenenennn
7. Date of report issued by that SETVICE ......ceevviiiiieriieiieiie ettt ettt ees
8. No. of report isSued Dy that SEIVICE .....c.cccveeiiiiiiieiiieiieeie ettt ere e e e esbeesreeeneenseens
9. Approval granted/refused/extended/withdrawn 2/ ..........ccccoioiviiiiiiiiniiieeee e
10. Reason(s) of extension (if applicable) .........ccoccvecieiieiiiiiiee e
11. Vehicle types in which the retrofit system can be installed (M; and N, categories), or

11.2.

12.
13.
14.
15.

199 1
~

vehicle types in which the retrofit system can be installed (other categories of vehicles)
and, if applicable, CO; and power ratios (see Addendum to this annex) ...........cccccceeeeennee.

Emission requirements:

Regulation No. 83, ..... series of amendments 3/
Regulation No. 49, ..... series of amendments 3/

OBD requirements:
Has the retrofit system demonstrated to be "master-slave": yes/no 2/

Date: .. e e e e
STGNATUTE: .eeeitieiie ettt ettt et ee st et e teesateeabeeseeseaeeaseenbeessaesateanseeseesseeanseeseesseenseenssens
The documents filed with the application or extension of approval can be obtained upon
request.

Distinguishing number of the country which has granted/extended/refused/withdrawn
approval (see approval provisions in the Regulation).

Strike out what does not apply.

Amendment in force at the time of the initial type approval of the vehicle or engine.
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Annex 1B - Addendum

ADDENDUM TO THE COMMUNICATION CONCERNING A TYPE
OF CNG RETROFIT EQUIPMENT PURSUANT TO REGULATION No. 115

(Approval No. ............. Extension No. ............. )
1. Vehicles on which the retrofit equipment has been tested:
Vehicle No. 1 2 n
Make:
Type:
Category:
Emission limits:
Power:
Pollution control system type:
2. Test results:
Ratio COzcng /CO; petrol - e
Ratio POWETCNG /POWET petrol (or diesel) : «-vevevvrvereerereereruemermemermemerueserueeeseeenenens
3. Vehicles type(s) for which the retrofit equipment type is qualified:
Fuel Petrol (or diesel) 1/ CNG
Vehicle | Engine | Power CO 3/ HC 3/ |NO,3/| CO,2/ | Power | CO3/ | HC3/ | NO,3/ | CO,2/
type type kW) | (ghkm) | (gkm) | gkm) | (grkm) | (kW) | (g/km) | (grkm) | (g/km) | (g/km)

I\\\

Strike out what does not apply.
Applicable to vehicles of category M; and N, only.
Applicable only to parent vehicle(s)"
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ARRANGEMENT OF THE LPG RETROFIT SYSTEM TYPE APPROVAL MARK

|31 (E ¢ #115R-000000

a= 8 mm min.

The above approval mark affixed to the plate of LPG retrofit system, shows that it has been
approved in Italy (E 3), pursuant to Regulation No. 115 under approval number 000000. The

symbol "#" indicates the LPG retrofit system, the first two digits of the approval number indicate
that approval was granted in accordance to the requirement of Regulation No. 115 in its original

form.
/ @ #115R-000000 \

NAME OR TRADEMARK ...

TYPE: LPG/CNG Date: ...

¢+ VAPORIZER/REGULATOR ...
GAZ FUELLING SYSTEM ... ...
SAFETYDEVICE .
CONTAINER. ...

AEGPL proposes to eliminate the list of components because at the moment of the inspection+- - - ‘[Formatted: Justified

(when required by the national rules) the authority is provided with the approval documents
detailing all the components and related technical information. Only the type-approval number of
the whole system is needed.

On the plate, the “name or trade mark” wording should be replaced by “TRADE NAME OR
MARK”

The above plate, with approval mark and some technical information on the retrofit system, has
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to be fixed permanently on the body of the vehicle.



ECE/TRANS/WP.29/GRPE/2009/19
page 50
Annex 2B
Annex 2B

ARRANGEMENT OF THE CNG RETROFIT SYSTEM TYPE APPROVAL MARK

| 3] {FE3 2% -
] 115R-000000

a =8 mm min

The above approval mark affixed to the plate of CNG retrofit system, shows that it has been
approved in Italy (E 3), pursuant to Regulation No. 115, under approval number 000000. The
symbol "*" indicates the CNG retrofit system, the first two digits of the approval number

indicate that approval was granted in accordance to the requirement of Regulation No. 115 in its

original form.
/ @ *115R-000000 \

NAME OR TRADEMARK: ...

TYPE: LPG/CNG Date: ...

¢+ VAPORIZER/REGULATOR ...
GAZ FUELLING SYSTEM ...
SAFETYDEVICE ...
CONTAINER. ...

The above plate, with approval mark and some technical information on the retrofit system, has
to be fixed permanently on the body of the vehicle.
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Annex 3A

COMPLETE LIST OF INFORMATION FOR THE PURPOSE OF THE LPG
RETROFIT SYSTEM INSTALLED ON VEHICLE TYPE APPROVAL

1. Description of the parent vehicle

1.1. Name and address of the manufacturer .............ccooeriiiiieiiene e
1.2. Category and identification tyPe.........oceerirrireiiiiriesie et
1.3. Chassis identification NUMDET...........cooiiiiiiiiiieiie e
1.4. Certification MUIMDET.........cc.iiitiiiiietieeee ettt e et e st e et e et e bt e saeeeneeeaeas
L.5. Internal combustion engine identification tyPe.........ccceereerieeiieieenie e
1.5.1. Working principle and thermodynamic CYCle ..........oovvviivriiiririeeiiireriie e
1.5.2. Naturally aspirated or pressure Charged..........occvveeeieeeciieniieeciie e
1.5.3. DISPIACCITIENL ....eeeiviiieiiiiieiieeeieeeite et eetee e eteeetee e et e e beeestseeessseessseeesssaeessseeenssesnnses
1.5.4. CatalySt SYSTEIM LYPC .evveeeevireiiieeiiie et e et ettt e et ee et e et e e setee st eessteeennnaeenbeeenaeeenneas
1.5.5. [@NTHON SYSTEIM EYPE .vvvevieiieeiieiieiiesiieettettesere vt esseessaesebeesseeseessaessseesseessaesssensseenses
2. Description of the LPG retrofit system

2.1. Trade NAme OF MATK, ....ecveiiirtiitiiiet ettt e st ne
2.2. TAENtICALION LYPE ...eeeeeeeiieiie ettt ettt ettt e ettt et e seaeeteenseeseaeenneenseenes
2.3. Drawing / flow-charts of the installation in the vehicle ...........ccccooviiiiiiiiniiirene
2.54. "Master-slave" system: yes/no 1/

2.6:5. Vaporiser/pressure regulator(s)

2.-6:5.1. IMEAKE(S) +veevveerveeitieeetieeteeeite ettt eete e et e etbeesbe e teeetbeesseesteeetbeesbeesseessbeeeseesseesaseesseessaessaeesneenses
2.-6:5.2. TYPE(S) weerereeerierieeite et eettestreeteetteetbeesbeesseeseaeasseessaeesbeasseeseessbeesseesaessbensseensaentseesneenses
2.-6:5.3. Certification NUMDET .........ccveiiiiiiieiiiriee ettt ettt eaeeae e
2.-6:5.4. TAENHTICALION ...veviiiiiiiicicieteecet ettt ettt eae e
2.-6:5.5. DITAWINEZS .eeeutieitie ettt ettt e ettt et e et e st et e e esbeenseesaeeenbeenseesseesaseenseessaesnneenseenses
2.-6:5.6. Number of main adjustment POINES .........cceerierieriiieriienie ettt e seeeee e eeeeseae e eeee e
2.-6:5.7. Description of principle of adjustment through main adjustment points ......................
2.-6:5.8. Number of idle adjustment POINLS .......cocueerireiiiirieiie ettt
2.-6:5.9. Description of principle of adjustment through idle adjustment points ........................
2.-6:5.10.  Other adjustment possibilities: if so and which (description and drawings) ................
2.465.11.  Operating PresSSUTE(S): 2/ ..eeeveerearieeieeeieeete ettt e ste ettt e st e et e stee st e eneeeneeeeaeeeneas kPa
2.46. Mixing piece: yes/no 1/

2.46.1. INUIMIDET ..ottt ettt sttt e bt ea et e et e b e e ne e beessenseesnensennean
2.46.2. IMEAKE(S) +eevveevieitieeriesteeeite ettt et e st e et e esbe e teeetbeesseesteeetbeeabeesaeeesbeesbeesseesabeeebeensaeteeeeneenses
2.46.3. TYPE(S) vveeereenrtetieeite et erttestbeeteetteetbeesbeesseestaeesseessaessbeasseasseessbeesseassaesssensseansaentaeesseenses
2.46.4. DITAWINES .vievvieieieetiesiieete et et e saeebeestaesbeseseaseessseasseasseessaessseasseesssessseesseessaessseesseenses
2.46.5. Place of installation (include drawing(s)) .......cccveeveriercrierieniieeiriereesee e ereesneseneennas
2.46.6. Adjustment POSSIDIIILIES .....cc.eerviiriiriiieie ettt ettt e e e seae e eeee
2.46.7. Operating PreSSUTE(S): 2/ ...veeruierieeeiieeieerie et esteesteeteesseeseeanreesseesseanseesseesnseeseenns kPa
2.87. Gas dosage unit: yes/no 1/

2.8:7.1. INUITIDET .ttt et h ettt e b e et e et e bt e sate e beeabeeembeenbeaaneesnbeenbeanne

2.8:7.2. IMAKE(S) +eevveiiiieeeeieie ettt eete e et e e sttt e e tteeste e e s b eeesabaeestbeeestaeeestaeeesaeeesbeeenraeeerbeeentaeeanreas

- { Deleted: holder
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2.8:7.3.
2.8:7.4.
2.8:7.5.
2.8:7.6.
2.8:7.7.
2.9:8.
2.9:8.1.
2.9:8.2.
2.9:8.3.
2.9:84.
2.9:8.5.
2.16:9.
2.16:9.1.
2.16:9.2.
2.16:9.3.
2.16:9.4.
2.33:10.
2.4%10.1.
2.4%10.2.
2.4%10.3.
2.4%:10.4.
2.1%10.5.
2.1%10.6.
2.14%10.7.
24211
242111
2.42:11.1.1.
2.3211.1.2.
2.42:11.1.3.
242112,
2.42:11.2.1.
2.42:11.2.2.
2.42:11.2.3.
2.42:113.
2.42:11.3.1.
2421132
212114
2121141
2121142,
2.42:11.5.
2421151
2.42:11.5.2.
2.42:11.6.
2.4211.6.1.
2.42:11.6.2.

TYPE(S) weeeeteentteeitt ettt ettt ettt ettt et sttt s h et ab e et e e naaesane s
DIFAWINZS .eeuveeuteiieieete ettt sttt st ettt e ae ettt et e s bt e e sbeeatesbeestenbesneeteeneenes

Place of installation (include drawing(s)) ........ccceeevieriieriercieeciienierie e seeeeene e
Adjustment POSSIDIIILIES ....c.eeiviiiiieriieiiieiierie sttt etee e e ere bt seeesaeereessaeseaeeeseesaeens
OPErating PIESSUTE(S): 2/ wevveevieiieereerieriieetieenteesteesteeseessaessseaseesssessseanseesseesnsennns kPa
Gas injection device(s) or injector(s): yes/no 1/

1Y 1 G () TSP
TYPE(S) e neeeteeetee ettt ettt ettt ettt ettt e b e et e bt e ae e et e bt e he e eate e bt e bt e sabeenbeenbeeenaeeanean
TAENTTICALION ....eieieiiieiiet ettt et e b et e ennean
OPETating PIESSUTE(S): 2/ «uvveeuieetieeteeeieeetieetie et e steesiteeteesteeseteeteesaeeseteeneeesaeesaeeenne kPa
Drawings of inStallation ..........cccceoiiiiiiiiiee e
Electronic control unit

IMEAKE(S) +uvveeeerieetreeeiieestteestteestteeestbeeesateesstbeesssseeesseeeassaeessseesnseeesssaesssaesnsseesnsseennses
100 8 1< 3 ISP
Place of InStAllation .........ccccovevieieieieieiiinenert ettt
AdJustment POSSIDIIILIES ....c.eeiviiiiieriieiiieiieriie st ere ettt e ere e et e e ereessaeseaeseseesaeens
LPG container

1Y 1 S () T USROS
Type(s) (INCIUAE ATAWINES) ..ee.veeeieeeieeiietieeie ettt ettt e et e s e ee e enneas
INUMDET Of CONLAINETS ...eeeeeieiieiiieiit ettt ettt e sttt et eeebeebeesseesebeenneas
CAPACILY -ttt ettt et ettt et e b ettt e b e e bt e et e e bt e beeeteenbeenneeens litres
LPG fuel pump in container: YeS/NO 1/ ....ccceeiiiiiiieiieiieeie ettt
Certification MUIMDET .........coiuiiiiiiiie ettt ettt ettt ettt et e seeeeateenbeeseeeeaneas
Drawings of the installation of the cONtainer ............ccoccoviieiiiiiiiieiee e
LPG container accessories

80 per cent stop valve:

IMLAKE(S) 1. vvveeeetereeteeeeteeestteesteeestteeetbeeestbeesstaeesssaeaesseeeassaeessseessseeesssaesssaesnssesansseennses
10 5 1<T (3 SRS
Operating principle: float/other 1/ (include description or drawings)

Level indicator:

1Y 1 S () TSP USUSRR
TYPE(S) wneeetteetee ettt ettt ettt ettt et e b e et e bt e a e e e bt e bt e he e en e e bt e bt e enbeeabeenbeeeateeanean
Operating principle: float/other 1/ (include description or drawings)

Pressure relief valve (discharge valve):

IMEAKE(S) +.evveeeeerieeteeeeiteestteesteeestteeestbeeestseesstaeeessseaesseeeasseeeasseessnseeesssaesssaeensseesssaesnses
100 0= 3 TSRS
Pressure relief device:

1A 1S () P
10 0 1<T (3 USSP
Remote-controlled service valve with excess flow valve:

1LY 1 S () TSRS

TYPE(S) weeuveereerureetiente et e ettt et et e ettt e te et e e tee et e e teasaeeenbeenbe e neeeabe e bt e st e enbeenbeenneeenaeennean
Multi-valve: yes/no 1/

IMAKE(S) .uvveieeeeieeiie e ettt et e et e e ettt e et e e e s teeesstae e eataeaesteeeesbeeessaeeenaeeessaeeetbeeennbaeetaeeenreas
1 01T PRSP




2.42:11.6.3.
2.32:11.7.
2.32:11.7.1.
2.32:11.7.2.
2.42:118.
2.42:11.8.1.
2.42:11.8.2.
2.42:11.8.3.
2.43:12.
2.43:12.1.
2.43:12.2.
2.43:12.3.
213124
2.34:13.
2.34:13.1.
2.34:13.2.
2.34:13.3.
2.144:13.4.
2.15:14.
2.45:14.1.
2.45:14.2.
2.15:14.3.
2.16:15.
2.16:15.1.
2.16:15.2.
2.16:15.3.
2.16:15.4.
2.37-16.
2.3716.1.
2.37£16.2.
2.4%16.3.
2.1#16.4.
2.18:17.
2.18:17.1.
2.18:17.2.
2.18:17.3.
2.18:17.4.
2.19:18.
2.19:18.1.
2.19:18.2.
2.49:18.3.
2.20:19.

2.26:19.1
2.20:19.2.
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Multi-valve description (include drawings) ........cccceeeeveeerieeirieeiciieeriee e
Ventilation ROUSINE: ......coveiiirieiiiiieieeieete ettt sttt e e b
1A 1T () IS
1 0= (3 SRS
Power supply bushing (fuel pump/actuators):
1Y 1 () IR USSR
TYPE(S) weeeureenreeetie ettt ettt e ettt e ettt e st e et et e s tae et e et e e etaeeeb e e bt e aaeeat e e beesateenbeeteeteeenneennes
DITAWINZS .ottt ettt et ettt a e ea bt e bt e sae e e bt e bt e sbeeeabeeabeesbeeeneeenneenes
Fuel pump (LPG): yes/no 1/
IMAKE(S) +eevveieeeieieiitie ettt e ettt e st e e et eeestreeetbeesbaeesabeeetbeeentbeeestseeennseessbeeenseeenbeeennaeeenreas
TYPE(S) e neeemtteetie ettt ettt ettt ettt ettt ettt st te ettt e b ee et e bt e ehe e eat e e bt e ehteeabeete e bt e eneeenees
Pump mounted in LPG container: yes/no 1/
OPErating PreSSUIE(S): 2/ .uvveeeuereeeireeiieeeiiieeeteeerreeesreeestreeessreesssreessseesseeessseessssees kPa
Shut-off valve/ non-return valve/gas tube pressure relief valve: .................... yes/no 1/
1A 1S () U US
1 0 1<1 (3 SR
Description and ATAWINES .......cceeceveveveeriieniieireereeriesee e ereesseesaeseneeseesaesssessseesseenses
OPErating PreSSUTE(S): 2/ .ouvieuieruieeieereeeiie et esteesteeteesseesaeanreesseesnseenseesseesnseenseanns kPa
Filling point: 1/
1Y 1 T () ISR
TYPE(S) e uetemteertee ettt ettt ettt ettt ettt e sttt ettt e bt e ea bt e bt e hteeat e e bt e eateeabeebeenbeeeneeenees
Description and drawings
Flexible fuel hose(s)/pipes:
IMAKE(S) +eevveieeeieieeitie ettt e ettt e st e e et eeestbeeetbeesbaeeseteeetbeeentaeeestaeeesnseeanbee e nseeeabeeennaeeanreas
100 0 1< 3 TR SUSP
| T w1 014 o) 1 RSP URUS
OPErating PreSSUIE(S): 2/ .uvveeeuiieeerieeiirieeiiieeereeertreeesreesstreeesreesssreessseesseeessseessssens kPa
Pressure and temperature sensor(s): 1/
1A 1T () ISR
Type(§) L
DESCIIPLION ..iiiiiiiiiieee ettt et e e e sttt e s st e e e s easeeeeenaas
OPErating PreSSUTE(S): 2/ ...uueeuuieiuieeeeeitertie et e it esite et esteesste e beesbeesnbeenbeesbeesneeenreanne kPa
LPG filter unit(s): 1/
IMAKE(S) +eevveieeereieieeie ettt e ettt e et e e et eeestreesatbeesbaeesabeeetbeeentaeeestseeesnseeasbeeensaeesbeeentaeeanreas
100 0 1< 3 TSRS
| DT w1 14 o) 1 P SUS
OPErating PreSSUIE(S): 2/ .uvveeeurieeeireiireeeiieeeeteeerreeesreesssseeessreessreessneessseeessseessssees kPa
Service coupling(s) (mono-fuel vehicle without limp-home system): 1/
1Y 1T () ISR
1 0= (3 RS

Description and drawings installation

Connection to LPG system for heating system (allowed for M, and M3 categories of
vehicles): yes/no 1/

IMAKE(S) +eevveieeeieieiieie ettt e ettt e et e e et eeestbeeetbeesbaeesabaeetbeeentbeeestaeeesnseeasbeeenbaeenbeeannaeennreas
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2.26:19.3. Description and drawings of installation ..............cccceeviieeiiiiiiiieiiiee e
2.2%.20. Further documentation

2.24:20.1.  Description of the LPG gquipment and the physical safeguarding of the catalyst at - { Formatted: Highlight

switch-over from petrol to LPG or back.

2.2%20.2. System lay-out (electrical connections, vacuum connections compensation
hoses, etc.)

2.2%20.3. Drawing of the symbol

2.2+20.4. Adjustment data

2.22.21. Cooling system: (liquid/air) 1/

2.22:21.1.  System description/drawings with regard to the LPG equipment __— { Formatted: Highlight

3 Description of each vehicle/engine for which the retrofit system is qualified - *‘[Formatted: Space After: 0 pt

3.1. Name and address of the ManUfaCtUIer ... . it seirreeeieenis

3.2.  Category and ClaSsS ...coeeeiiiiiiiiiiiiiiiiiiiiiiiiiiieeieiienn,

3.3. Emission requirements
- for M1, N1 vehicle: Regulation 83, ..... series of amendments, level A (2000), B
(2005); Directive 70/220/EEC as amended by Directive .......... level A (2000), B
(2005),
-for M2, M3, N2, N3 vehicle: Regulation 49, ..... series of amendments, row A
(2000), B1 (2005), B2 (2008), C (EEV); Directive 88/77/EEC as amended by Directive
........... row A (2000), B1 (2005), B2 (2008), C (EEV).

3.4, MaXimuUmM NEt POWET ... iiiiiiiiiiiieeieeetteeteteeeiesieseesiessiessrreeseseseeeaees

3.5.  Number ofgylinders _ - { Deleted: engine

3.6. Fuel feed and combustion process (direct or indirect, single-point or multi-point). {Demted: or direct injection

3.7 Catalyst type. (three-way, oXidation, deNOX) ... iiieueeiiiiiieiiiiiiereeiirieeeesieezreeeseaaeiees ~_—— {Formatted: Font: (Default) Arial, 11 pt
3.7.1. Air injection (With or WithouUt).......ccoveieeiiieiieieeeeeieeieeeee e {Engﬁsh usy ' '
3.7.2. Exhaust gas recirculation (with or Without)......ooeeeieeiiiciiiiiiiiiiiiiie ! \{Deleted:

v e .

1/ Strike out what does not apply. {Eﬂj cleted:

(Y /| U |

2/ Specify the tolerance.
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COMPLETE LIST OF INFORMATION FOR THE PURPOSE OF THE CNG RETROFIT
SYSTEM INSTALLED ON VEHICLE TYPE APPROVAL

1. Description of the parent vehicle

1.1. Name and address of the manufacturer .............ccoeeerierieniierieeee e
1.2. Category and identification tyPe ........ccceeeruierieriiiiiieiesiee et
1.3. Chassis identification NUMDET ..........ccocciiiiiiriienienit e
1.4. Certification MUIMDET .......ccceiiiieiieiie ettt ettt et e bt eeeee et e e sbeeeaeeenes
L.5. Internal combustion engine identification type ..........cccooceviiriieiiienienie e
1.5.1. Working principle and thermodynamic CyCle ..........ccoovvivviiienciiiiiiieiiieeciee e,
1.5.2. Naturally aspirated or pressure charged ..........occveeeeieeeiiieeriiee e eree e
1.5.3. DISPIACCIMIENL ....eeuiiieeiiieeiie ettt et etee ettt e et e e st e e sbeeesabeeeseseeasseeessseessseeesseeensseens
1.5.4. CatalySt SYSTEIM EYPE .uvvreeerieeriiieeiteeeteeeteeeeteeer e sseeeesaeeeseseessseessaeesnseeensseesseeanns
1.5.5. IENTHON SYSTEIM LYPE .vvevreieiieiieiieiieeieesitesteeteestesereebeeseeseseesaeseessneasseenseensseenses
2. Description of the CNG retrofit system

2.1. Trade name or Mark hoIAeT .........c.coouieiiiiiiieieee e
2.2. IdentifiCAtION LYPE ..oecvieieieiiieiieeie ettt ettt ettt et e et e e nneeees
2.3. Drawing / flow-charts of the installation in the vehicle ...........c.ccocveiiiiniiniiecnnne.
254, "Master-slave" system: yes/no 1/

2.6.5. Pressure regulator(s)

2.8.5. 1. MAKE(S) cvveieiiiiieiiiiiie ettt ettt ettt et ettt et e et e taeetb e e b e et e e tbeetbeebaenteeenbeeraens
2852, TYPE(S) teeriererieiietieeie et estteste ettt ebeestaeesbeebeessaeeebeesse e saeetbeesbe e taeetbeesbeensaeesaeenbeensaans
2653, Certification NUMDET .......cc.cceoieiiiiiiiiriiiicect ettt
2854, Identification .......cccccceviririnininieieicteiieeeese ettt ettt
2.8.5.5.  DITAWINGS ..eouvieiieieieiiieiteeiie et et estteete et esstesateeteasstessseanseaseeseseanseenseesssesnseenseesasens
2.-6.5.6.  Number of main adjustment POINLS ........cceerueerieriieriieeierie et et esiee e eee e seee e
2.-6.5.7.  Description of principle of adjustment through main adjustment points ..................
2.-6.5.8.  Number of idle adjustment POINtS ..........ccccoroiiiiieiienieie e
2.-6.5.9.  Description of principle of adjustment through idle adjustment points ....................
2.-6.5.10.  Other adjustment possibilities: if so which (description anddrawings) ....................
2.8.5.11.  Operating PreSSUTE(S): 2/ ueeiiierieriieeieesieeete et e stteete et e seee st e eeeeseeeeneeenbeesaeeeaee kPa
2.4.6. Gas / air mixer (carburettor): yes/no 1/

26,10 NUIMDET oottt ettt ettt et e bt st et e sbeeeateeaeens
2.-+.6.2. IMEAKE(S) 1uvvieeeeiieeiiieitie e ettt e etteeestteeestteeeteeesesaeessseeessbeeessneesrsaeesnseeeassaaeassaeesseennrreenns
2683, TYPE(S) tereererieiietieeie et estte st e ettt ebeestaeebeeabtestaeeebeesse e saentbeesbe e taeetbeesbeersaensaeenbeensaens
26,4, DIAWINGS ..eovvieiieiiieiiieiiesteete et esteeeveeteesteessbeesseesstessseasseessessseasseesssssssessseesseessses
2.-£.6.5.  Place of installation (include drawing($)) .........cceevereverrirerienieniesreereeieeeieeseveeaneas
2.4.6.6.  Adjustment POSSIDIIITIES .......ceeriirieeiiieiieitientieeie ettt e eete et e e e s e seeeeeeeneeens
2.4.6.7.  Operating PreSSUTE(S): 2/ .eueeeeieiieriieeeiesieesieeteesteesteeseestaesseeseessaeseseenseesseeenns kPa
2.8.7. Flow gas adjuster: yes/no 1/

2.8.7. 1. NUIMDET .ttt ettt et et e bt e eabeete e bt e esbeenbeesbeeeneeeneeans

2.-8.7.2. IMAKE(S) 1uvveieeeiieeiiieciee ettt ettt e et e e et e e et e e e etee e ebeeesaaeaetaeeerbaeesabaeesabaeeaabaeetaeeerraans
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2873, TYPE(S) treeriiierietie et eette ettt ettt e et ettt et e be et eeabeeareas
2,874, DIAWINGS ..cvieiiiiieeiieiiieiieeteesieesveeteesatesaeesseessaessseesseasssesssessseessens
2.-8.7.5.  Place of installation (include drawing(s)) ......ccccocverevercvrerriercrercreannen.
2.-8.7.6.  Adjustment POSSIDIIIHIES .....eeveeriieriiiieeiieie ettt
2.-8.7.7.  Operating PreSSUTE(S): 2/ .ueeeueeieerieeieeieeseiesteereesaee e eeeeseeeseeeeneeas

2.9.8. Gas /air mixer (injector): yes/no 1/

2.0.8. 1. MAKE(S) cvveevieiieeiie et et e ete ettt see et ettt et snbe et e e enbeenneas
2082, TYPE(S) ceuteeuteeitt ettt ettt ettt ettt eneas
2983, IdentifiCation ......cccoceririiiniriiinieiicieneccree e
2.9.8.4.  Operating PreSSure(S): 2/ .ueeieeiueenee et eeiee sttt esiee et e e
2.-9.8.5.  Drawings of installation ..........cccceeiieniiniieiieriee e

2.40.9. Electronic control unit

2.20.9. 1. MAKE(S) cvveevrieeeeiiieeiieieeette et et e etteebeete e taeetbe et e et e eabeesbaesteeeabeeareas
2.30.9.2. TYPE(S) ceveerureeirieirieeie et eetteette ettt e etbeebe et e e be b e e tteetbeebaetaeeabeeareas
2.-20.9.3.  Place of inStallation .........cccecueeriierieiiieie e
2.-10.9.4.  Adjustment POSSIDIIIHIES ......eeveeriieriiiieciieie ettt

2.41.10. CNG container

2. 2L 10.1. MAKE(S) cvveeuveenereriieeiieiteseeeteesteesteeeteeseeseaeenteeseesneesnseenseesneesnseenneas
2.-41.10.2. Type(s) (include drawings).........cccceereerieeneeniesieeieeeecie e
2.42.10.3. Number of CONAINETS ...c..cevvirierieriieierieeienieete ettt
2.31.10.4. TOtal CAPACILY -.eevuveeiieiiieiiieeieeeiee et ettt ettt e seee e eeeas
2.-41.10.5. Certification NUMDET ........cccecuiriiiiniiiiininieereee e
2.4%.10.6. Drawings of the installation of the container............cc.ccceceerenrieenen.

2.42.11. CNG container accessories
2.-22.11.1. Level or pressure indicator:

220011 MAKE(S) cevvevvereeenieieeiienieeiiesteettestesttentesteeneesieentestesstesseeseensesseensesseeneans
2420112, TYPE(S)eereeerrerarreeerieeerreeestteesstteestreesseeessseeessseeessseeessseesssseesssseesnns

2.42.11.2. Pressure relief valve (discharge valve) 1/:

2.A2.00.2.1. MAKE(S) eveeuvreererreeiieriiesreesteesieesreesseesseesssessseesssessseassessssesssesssesnsens
220022, TYPE(S)evierrererearieriieereesseesseesreaseessressseaseesssessseaseesssessseessessssessses

2.42.11.3 Pressure relief device:

22 003, e e e et e et e et e e be e e s b aeeareeearaeeraaeans Make(s)
B N G T80 ST Type(s)

2.-42.11.4. Remote controlled automatic valve with excess flow valve:

Bt S TP UUSUU U PRSPPI Make(s)
22 0L4.2 e ettt e e bt e e b e e e ttaeeabeeentaearaeeenraeenns Type(s)

2.-242.11.5. Gas-tight housing:

B I T USROS PRUUPRSUPR Make(s)
22 0052 ettt e be et ettt e bt e etbeetbeenbeeetaeatreenne e taenens Type(s)

2.43.12.  Automatic valve/check valve: yes/no 1/

e B\, -1 ) USSP
223122, TYPE(S) eeeuveeureerraaiieeie et esteete et eseeeeteestesseessbeeseesneeenseenseesneesnseenneas
2.-43.12.3. Description and drawings...........ccceeeeerierieesiierierieeeeenieeseeseneeseeenees
2.43.12.4. Operating PresSSUTe(S): 2/ .oueeree e anee e et eieeseie et esieesiie e esieeseeeeneeas

2.44.13.  Filling unit: 1/



2-14.13.1.
2.14.13.2.
2.14.13.3.
2.15.14.
2.-15.14.1
2-15.14.2.
2.-15.14.3.
2.-15.14.4.
2.16.15.
2.-16.15.1.
2.-16.15.2.
2.-16.15.3.
2.-16.15.4.
2.17.16.
2.47.16.1.
2.47.16.2.
2.47.16.3.
2.-17.16.4.
2.18.17.
2.48.17.1.
2.-48.17.2.
2.-48.17.3.
2.19.18.

2.19.18.1.
2.19.18.2.
2.19.18.3.
2.20.19.

2.-26.19.1.

2.20.19.2.
2.-20.19.3.

2.-20.19.4.
2.22.20.
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IMEAKE(S) 1.vvveeenvveeeeieeesireeeiteeesttee ettt essseeessseeassseessseesssaeanssasssseaessseseassaeessseennsseensseeennses
07 0T () ISP
Description and draWIngS..........cveccveeeieerierierrieieesieesreereessaeseesreasseesseesssessseesseees
Flexible fuel lines or hose(s):

11 1 () OSSPSR
374515 ) USRS
LD CEler o1 T 1 SRS
OPErating PreSSUTE(S): 2/ wouuieeieiuieeiieeitteeiee et et e stee st eteestteseteebeesaeesabeeseesaeeeaee kPa
Pressure and temperature sensor(s): 1/

IMAKE(S) ..uvveieiiieeite e et ettt e et e et e e et e e et e e eetbeeestaeaestaeesrbaeesabeeesabeeearseeetbeeerreans
TYPE(S) - enttetee ettt ettt ettt et ettt ettt e a e et et e ae e et bt e at e e n e et eeaeeeabeebeeaaeas
DIESCIIPTION ..euvieeiiieeiieeeeiieeeiteeette e et e e et e e taeeesaee e seeesssaeesssaeesnsaeesssaeensseesssseensseeens
Operating PIrESSUTE(S): 2/ ..veeveuerererieerieeerieeeseeeesireesseeesseeesseeessseessseessseeesssseenns kPa
CNG filter: 1/

Service coupling(s) (mono-fuel vehicle without limp-home system): 1/

1Y 2 ST (3 I USRS
174011 J USSR
Description and drawings installation...........c.coeuieiiiiiiiin i
Connection to CNG system for heating system (allowed for M, and Mj category of
vehicles only): yes/no 1/

IMEAKE(S) 1uvveeeeieeeiiiecteeeetee e et ee et eeeatteesateeesasaeessseesssseeessneesnsseesnseaessseeeasseeansseennssaenns

1 011 3 PRSP RUPRRPR
Description and drawings installation.............ccceeeveveereiieiiieeiiee e
Further documentation

Description of the CNG equipment and the physical safeguarding of the catalyst at
switch-over from petrol to CNG or back.

System lay-out (electrical connections, vacuum connections compensation hoses,
etc.)

Drawing of the symbol

Adjustment data

Cooling system: (liquid/air) 1/

2.2%.20.1. System description/drawings with regard to the CNG equipment...............cccveeveennenn.

1/ Strike out what does not apply.
2/ Specify the tolerance.
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3.1

4.1.

Annex 4

DESCRIPTION OF THE LEAKAGE TEST PROCEDURES FOR
CNG/LPG SYSTEMS INSTALLED ON VEHICLES

Scope

To describe the procedures to be undertaken by the installer to verify the gas
tightness of the system.

The installation of the system shall be done in accordance with the installation
manual provided by the retrofit system manufacturer, Part I and II.

Leakage test procedure for LPG systems

When the installation has been completed, the installer shall follow the proper
assembly check, paragraph 7.1.4.2. and the start-up procedures described in
paragraph 7.1.4.3. After that the system has been filled-up with LPG; it is
necessary to check with a gas detector or a leakage fluid detector all the fittings
and connections of the system. The solenoid valves must be in open position in
order to subject all the components of the system to the service pressure. No
evidence of leakage is permitted.

Leakage test procedures for CNG systems

When the installation has been completed, the installer shall follow the proper
assembly check, paragraph 7.1.4.2. and the start-up procedures described in
paragraph 7.1.4.3. After that the system has been filled-up with CNG, at the
service pressure; it is necessary to check with a gas detector or a leakage fluid
detector all the fittings and connections of the system. The solenoid valves must
be in open position in order to subject all the components of the system to the
service pressure. No evidence of leakage is permitted.
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Annex 5

PRESCRIPTIONS CONCERNING THE FIXATION OF LPG AND CNG CONTAINER(S)

1. The requirements of Regulation No. 67, 01 series of amendments, concerning the
fixation of LPG container(s) or those of Regulation No. 110 concerning the fixation
of CNG container(s) shall be deemed to be met if the container is secured to the
motor vehicle by at least:

1.1. two straps per container,

1.2. four bolts, and

1.3. appropriate washers or plates if the body panels at that location are single thickness;
Assuming that the material grade is Fe 370, the fixing bolts shall be of class 8.8, and
have the dimensions specified in Table 1 below:

Table 1
Container Minimum dimensions of | Minimum dimensions | Minimum diameter
content the washers or plates [mm] | of the container straps of bolts
[litres] [mm] [mm]
up to 85 round: 30 x 1.5 20x 3 8
round: 25 x 2.5 30x 1.5
85-100 round: 30 x 1.5 30x3 10
round: 25x 2.5 20x 3 */ 8 */
100 - 150 round: 50 x 2 50x6 12
round: 30 x 3 50 x 3 **/ 10 **/
more than 150 shall meet the provisions of Regulation No. 67, 01 series of amendments,
for LPG containers, or Regulation No. 110 for CNG containers

*/ In this case the container shall be secured by at least three container straps.
**/ In this case the container shall be secured by at least four container straps.

If the container is installed behind a seat, a total clearance of at least 100 mm, in the
longitudinal direction of the vehicle, shall be provided. This clearance may be
divided between the container and the rear panel of the vehicle and between the seat
and the container.

If the container straps also carry the mass of the fuel container, at least three
container straps shall be provided.

The container straps shall ensure that the fuel container will not slide, rotate or be
dislodged.
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5.

6.1.

6.2.

6.2.1.

6.2.2.

6.2.3.

A protective material such as felt, leather or plastic shall be interposed between the
fuel container and the container straps. However, at the location of the fixation of
the washers or plates to the vehicle body no compressible material should be present.

Container frame

If the container is secured to the motor vehicle by a container frame, the container
frame, the container straps, washers, or plates and bolts used shall meet the
provisions of paragraphs 1. to 5. above.

If the cylindrical container is installed longitudinally to the vehicle, a transverse
connection shall be present at the front of the container frame to prevent slipping of
the container. This transverse connection shall be:

at least of the same thickness as the container frame,

at least 30 mm high and its top is at least 30 mm above the bottom of the container,
as close as possible, or even within, the domed end of the container.

By "installed longitudinally” it is meant that the axis of the cylindrical fuel container

makes an angle of no more than 30 degrees with the longitudinal centre plane of the
vehicle."



