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The text of the Regulatipmmend to read:

"Requlation No. 115

Uniform provisions concerning the approval of:

l. Specific LPG (liquefied petroleum gases) rdtref/stems to be installed in
motor vehicles for the use of LPG in their propossystem

II. Specific CNG (compressed natural gas) retrefistems to be installed in
motor vehicles for the use of CNG in their propossystem

1. SCOPE
This Regulation applies to:

1.1. Part I: Specific LPG retrofit systems to bestatled in motor vehicles for
the use of LPG in the propulsion system.

Partll:  Specific CNG retrofit systems to be ifist in motor vehicles for
the use of CNG in the propulsion system.

1.2. This Regulation applies when the retrofit egst manufacturer keep the initial
characteristics of the whole system, for the speeiéhicle family for which the
approval has been granted.

1.3. This Regulation does not apply to the procesluchecks and inspections aimed at
verifying the correct installation of the retrofslystems on vehicles, since this
matter relies on the competence of the Contraddagy of Country where the
vehicle is registered.

1.4. This Regulation applies to retrofit systemtended to be fitted on vehicles of
categories M and N, with the exception of:

(&) vehicles type-approved pursuant to Regulation 88, series of amendments
00 or 01 or 02 or 03 or 04 series,

(b) vehicles type-approved pursuant to Regulalion 49, series of amendments
00 or 01 or 02 or 03 series,

(c) vehicles type-approved pursuant to EC Directik0/220/EEC up to and
including the amending Directive 96/69/EC,

(d) vehicles type-approved pursuant to EC DirectB®8/77/EEC up to and
including the amending Directive 96/1/EC.
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1.5. The requirements for the different catego(fés, N1 or others) are defined in
paragraphs 2. to 7/.1

Once the retrofit system is installed in the vihithe modified vehicle shall fulfil
all the provisions of the Regulation for which tiype approval has been initially

granted.
2. DEFINITIONS
2.1 "Approval of an LPG or CNG retrofit systémmeans the approval of the type of

retrofit system to be installed in motor vehiclesthe use of LPG or CNG.

2.1.1. Specific LPG retrofit system of an approvBghe may consist of several
components as classified and approved accordiRggulation No. 67, 01 series of
amendments, Part | and the specific vehicle insbmenanuals.

2.1.2. Specific CNG retrofit system of an approvgghe may consist of several
components as classified and approved accordifgegulation No. 110, Part | and
the specific vehicle instruction manuals.

2.1.3. "A vehicle is considered mono-fiyewhen, after the retrofit operation, it is
equipped with a petrol tank of capacityl5 litres, that can only be used to "limp-
home".

2.1.4. "A vehicle is considered bi-fueiwhen after the retrofit, it is equipped to ogeran

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

2.15. "Master-slave systémmeans a retrofit system in which the LPG ECU SIGCECU

is able to translate the petrol ECU control stratieg PG or CNG operation.

2.1.6. "Original vehiclémeans a vehicle before the installation of tteofé system.

2.2. "Specific LPG or CNG retrofit system of an eped typ& means systems, which
do not differ in such respect as:

2.2.1. retrofit system manufacturer (responsibtedtrofit approval application);

2.2.2. pressure regulator/vaporiser type by theesaanufacturer;

2.2.3. gas fuelling system type by the same matwfac (i.e. induction mixer, injector

device, vapour or liquid, single or multi-pointéation system);

y Regarding safety requirements, it is recommerttiatl the minimum requirements of
Regulation No. 67, 01 series of amendments and |IR&gu No. 110 shall apply to all retrofitted
vehicles.
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2.2.4. sensors and actuators set types;

2.2.5. the fuel container type (i.e. LPG liquideaiff / vapour pressure, LPG vapour take
off, LPG liquid take off / pressurized by pump, gsarized CNG take off), the
safety devices and fuel container accessoriegqsred by Regulation No. 67, 01
series of amendments, or Regulation No. 110, wagpdicable (i.e. relief valve);

2.2.6. fuel container fitting devices;

Note  With respect to paragraphs 2.2.4., 2.2.5. and2.the manufacturer of the retrofit can
insert in his installation manual other componeimsluded in the approval, as interchangeable
items (see para. 7).

2.2.7. ECU (Electronic Control Unit) type by thereamanufacturer;

2.2.8. basic software principles and control sgwate

2.2.9. installation manual (see para. 7);

2.2.10. end-user manual (see para. 7).

2.3. "System manufactufermeans an organization which can assume technical

responsibility for the manufacturing of LPG and CN@rofit systems and can
demonstrate that it possesses the features regairddthe necessary means to
achieve quality assessment and conformity of priodniof the retrofit system.

2.4. "Installet means an organization which can assume techraspbnsibility for the
correct and safe installation of the approved LAR@E &NG retrofit system, in
conformity with respectively paragraphs 6.1.1.31 6r2.1.3. of this Regulation/ 2

2.5. For the purposes of this Regulation, "the miavehiclé¢, with regard both to LPG
system and to CNG system, means a vehicle thatasted to act as the vehicle, on
which the requirements of this Regulation are gdinde demonstrated, and to
which the members of a family refer.

2.5.1. According to this Regulation, "a member loé family" is a vehicle sharing the
following essential characteristics with its pareahicle:

2/ In the bounds of the legislative power of the €acting Party, as stated in paragraph 1.3.
of this Regulation, in order to ensure a propellification of the installer, it is recommended to
require valid certificates, issued by the systermumf@cturer and/or by skilled organizations,
attesting the personnel's necessary expertiserend/arkshop's suitability to carry out retrofit
system's installation
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The family definition is based on the original i@ characteristics.
(a) Itis produced by the same vehicleufaoiurer.

(b) It is classified in the same category Fr M, or M3 or Ny or N, or Ns.
Vehicles of category Mand N classl may belong to the same family.

(c) It is subject to the same emission limits lowse specified in earlier series of
amendments of the applicable Regulation.

(d) If the gas fuelling system has a central megefor the whole engine: it has an
approved power output between 0.7 and 1.15 timasdhthe engine of the
parent vehicle. If the gas fuelling system as adividual metering per
cylinder: it has arapproved power output per cylinder between 0.7 hid
times that of the engine of the parent vehicle.

(e) Fuel feed and combustion process (injectiirect or indirect, single-point or
multi-point).

(f) It has the same pollution control system:
(i) same type of catalyst if fitted (three-way, diion, de NQ)
(i) air injection (with or without)
(iif) exhaust gas recirculation (EGR) (with or watkt)

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

With regard to the requirement of paragrais.1.1.(a), the vehicle family can also
cover vehicles produced by other vehicle manufacsuif it can be demonstrated to
the type approval authority that the same engipe and emission strategy is used.

With regard to requiremesftparagraph 2.5.1.1.(d):

(a) in the case of a central metering for the whalkicle where a demonstration
shows that two gas fuelled vehicles could be membgthe same family with
the exception of their approved power output, respely P1 and P2
(P1<P2), and both are tested as if they werenparehicles, the family
relation will be considered valid for any vehiclémwan approved power output
between 0.#P1 and 1.15P2;
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2.5.1.4.

2.6.

2.7.

3.1.

3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.25

3.3.

(b) in the case of an individual metering permgér where a demonstration shows
two gas fuelled vehicles could be members of thmesdamily with the
exception of their approved power output, respetyi’l and P2 (P1 < P2),
and both argested as if they were parent vehicles, the famglgtion will be
considered valid for any vehicle with an approvedwer output
between 0.¥P1 and 1.15P2.

With regard to the requirement of paralgraf.1.1.(f) in case of a "master-slave”
system, as defined in paragraph 2.1.6., the fareltion will be considered valid
regardless of the presence of the air injectioimeEGR.

For definitions of the components of LPG rBtrosystems refer to
Regulation No. 67, 01 series of amendments.

For definitions of the components of CNG ritrosystems refer to
Regulation No. 110.

APPLICATION FOR APPROVAL

The application for approval of a specificoét system shall be submitted by the
manufacturer or by his duly accredited represerdati

It shall be accompanied by the under-mentiatamiments in triplicate and by the
following details:

Description of the retrofit system compnisall the relevant details, included the
approval numbers of each component referred torineX 3A to this Regulation
for LPG system and Annex 3B to this RegulationG&G system;

Description of the parent vehicle(s) on whikbe requirements of this Regulation
are going to be tested,

Description of all modifications appliedtte original parent vehicle, only in case
of bi-fuel configuration;

Verification of compliance with the specdions prescribed in paragraph 6 of this
Regulation;

If needed for the purpose of paragrap.5notice of approval of the retrofit
system for a parent vehicle which is different frémose the approval is applied
for, certifying that the retrofit system has begpraved as a "master-slave"
system, as defined in paragraph 2.1.5.

Installation manual(s) for the retrofit systarstallation on the parent vehicle(s).



3.4.

3.5.

4.1.

4.2.

5.1.

5.2.

5.3

5.4.

5.5

5.5.1.
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End-user manual.
A sample of the specific retrofit system, propenistalled in the parent vehicle(s).
MARKINGS

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

All retrofit systems, installed in the vehidlelonging to the family, as defined in
paragraph 2., shall be identified by a plate, inciwtthe approval number, and the
technical specifications, as required in Annexesa2®l 2B shall be placed. This
plate has to be permanently fixed to the struatdithie vehicle and shall be clearly
readable and indelible.

APPROVAL

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

Retrofit systems, which have already been@mor as "master-slave" systems on
at least one parent vehicle, do not need to comptis 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 ayplee retrofit system approved.
Its first two digits (at present 00 according te tRegulation in its original form)
shall indicate the series of amendments incorpugathe most recent major
technical amendments made to the Regulation dirtieeof issue of the approval.
The same Contracting Party shall not assign theesmwe approval number to
another type of retrofit system.

Notice of approval or of refusal or of ext@msiof approval of a retrofit system
type/part pursuant to this Regulation shall be comicated to the Parties to the
Agreement applying this Regulation, by means odranfconforming to the model
in Annexes 1A and 1B to this Regulation.

An international approval mark shall be affixed time plate as indicated in
Annexes 2A and 2B, to all retrofit systems, confmignto a type approved under
this Regulation, in addition to the mark prescribadthis paragraph 4.1. This
approval mark shall consist of:

A circle surrounding the letter "E" followdxy the distinguishing number of the
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5.52.

5.6.

5.7.

6.1.

6.1.1.

6.1.1.1.

6.1.1.1.1.

country which has granted the approval 3

The number of this Regulation, followed by th#dr "R", a dash and the approval
number to the right of the circle defined in paegur 5.4.1. The approval number
consists of the retrofit system type approval numbehich appears in the
communication form for this type (see paragraph &l Annexes 1A and 1B)
preceded by two figures indicating the latest sered amendments to this
Regulation.

The approval mark shall be clearly readable anichdbelible.

Annexes 2A and 2B to this Regulation give exampieshe arrangement of the
aforesaid plate with approval mark.

SPECIFICATIONS REGARDING THE RETROFIT SYSTEMS
PART | - LPG retrofit system specifications:

Requirements for the installation of spedafjuipment for the use of LPG in the
propulsion system of a vehicle

An LPG retrofit system shall consist afsteof the following components:

Components indicated in Regulation N.@. series of amendments and defined
as necessary,

3/ 1 for Germany, 2 for France, 3 for Italy, 4 fdretNetherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republido® Spain, 10 for Serbia and Montenegro,
11 for the United Kingdom, 12 for Austria, 13 fomtembourg, 14 for Switzerland, 15 (vacant),
16 for Norway, 17 for Finland, 18 for Denmark, I Romania, 20 for Poland, 21 for Portugal,
22 for Russian Federation, 23 for Greece, 24 faird, 25 for Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vagaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacai®, for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Rejulbf Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by itsmider States using their respective
ECE symbol), 43 for Japan, 44 (vacant), 45 for Aalst, 46 for Ukraine, 47 for South Africa,
48 for New Zealand, 49 for Cyprus, 50 for Malta,fé the Republic of Korea, 52 for Malaysia,
53 for Thailand, 54 and 55 (vacant), 56 for Montgpe 57 (vacant) and 58 for Tunisia.
Subsequent numbers shall be assigned to otherr@suimt the chronological order in which they
ratify the Agreement Concerning the Adoption forifdmrm Technical Prescriptions for Wheeled
Vehicles, Equipment and Parts which can be fitiedf/@ be Used on Wheeled Vehicles and the
Conditions for Reciprocal Recognition of Approvala@ted on the Basis of these Prescriptions,
and the numbers, and the numbers thus assigned bghalommunicated by the Secretary-
General of the United Nations to the Contractingi®sto the Agreement.
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6.1.1.1.2. Installation manual,
6.1.1.1.3.  End-user manual.
6.1.1.2. The LPG retrofit system may also includenponents indicated as optional in

Regulation No. 67, 01 series of amendments.

6.1.1.3. The LPG retrofit system installed in thehiele, in a proper way as defined in the
above installation manual, shall comply with thestatlation requirements of
Regulation No. 67, 01 series of amendments. Cairggithe fixation of the fuel
container, the requirements of Regulation No. @7sé€ries of amendments shall be
deemed to be met if the requirements of Annex Bh&o present Regulation are
satisfied.

6.1.2. Pollutants emissions and £gmnissions (for category Mand N1 vehicles only)

6.1.2.1. One LPG retrofit system sample, as desdrib paragraph 2. of this Regulation,
installed into the parent vehicle(s), as describeparagraph 2. of this Regulation,
shall be submitted to the test procedures desciithéRiegulations No. 83/4and
No. 101, or No. 49 5 where applicable, in the limits of the requirensenf
paragraphs 6.1.2.4nd 6.1.2.5The vehicles and/or the engines are also submitted
to a maximum power comparison test, as describe@®egulation No. 85 for
engines, or defined in paragraph 6.1.3. below é&isles.

6.1.2.2 Fuel requirements by the engine: the type of fwemally used by the engine could
be:

(@ LPG only (mono-fuel)

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

(c) Dboth diesel fuel or diesel fuel and LRdhal fuel)

(Provisions for dual fuel have still to be defined)
6.1.2.3. "Pollutantsmeans:

(a) carbon monoxide

4/  According to Regulation No. 83, the series of adments in force during the initial type
approval of the engine.

5/ According to Regulation No. 49, the series of adments in force during the initial type

approval of the engine.
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6.1.2.4.

6.1.2.41.

6.1.2.4.1.1.

6.1.2.4.1.2.

(b) hydrocarbons assuming a ratio:

CHygs for petrol,

CH g6 for diesel fuel,
CH2’52 for LPG,

CH (to be defined) for dual fuel;

(c) oxides of nitrogen, the latter being expressednitrogen dioxide (NG
equivalent.

(d) particulates, etc.

Exhaust emissions and Q#nissions (Mand N category of vehicles):

Specific requirements on the Type | test (vangythe average exhaust emissions
after a cold start) as defined in Regulation Nq. 83 series of amendments (for

vehicles having the maximum mass not exceedingd3g)

Measurements of tailpipe emissiondl beaperformed after a cold start with each
fuel:

(@) reference petrol,

(b) reference LPG A,

(c) reference LPG B.

The emissions of CO, HandNOy are calculated according Regulation No. 83. 4
Setting of the dynamometer

With the agreement of the type approval authootye of the following methods
may be used:

6.1.2.4.1.2.1. Using of coast-down factors/coedfits of the original vehicle:

In case coast-down coefficients of the originahieke used during the type
approval are used, the following conditions shpilg:

(@) the parent vehicle mass shall be measuredthéthetrofit system installed on
the vehicle including the LPG tank fully filled ww shall be calculated as the
sum of the original vehicle reference mass andrthass of the retrofit system
with the LPG tank fully filled up,

(b) the inertia mass of the parent vehicle shalldetermined according to the
mass of the retrofitted vehicle,
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(c) the rolling resistance of the parent vehiclallshorrespond to the original
vehicle value proportionally adjusted to the pansgtiicle mass measured or
calculated as above:

FO' = fO + (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

(d) the other coefficients of the resistance @f plarent vehicle shall be equal to
that of the original vehicle.

6.1.2.4.1.2.2. Using of the table values:

6.1.2.4.1.3.

6.1.2.41.4.

(@) the parent vehicle mass shall be measuredtiathetrofit system installed on
the vehicle including the LPG tank fully filled wp shall be calculated as the
sum of the original vehicle reference mass andrthss of the retrofit system
with the LPG tank fully filled up,

(b) the inertia mass of the parent vehicle shalldetermined according to the
mass of the retrofitted vehicle,

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

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

Subject to the requirements of pa@gkl.2.4.1.5., the tests shall be repeated
three times using reference petrol. The parentcle(s), equipped with the
retrofit system, shall comply with the limit valuascording to the type approval
of the original vehicle(s) including the deteriooat factors applied during the
type approval of the original vehicle(s).

Notwithstanding the requirements of paragragh2.4.1.3., for each pollutant or
combination of pollutants, one of the three tesults may exceed, by not more
than 10 per cent, the limit prescribed, provideat thhe arithmetical mean of the
three results is below the prescribed limit. Whéine prescribed limits are
exceeded for more than one pollutant, it is imniatevhether this occurs in the
same test or in different tests.
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6.1.2.4.1.5.

6.1.2.4.1.6

6.1.2.4.1.7.

6.1.2.4.1.8.

The number of emission tests prestitb@aragraph 6.1.2.4.1.3. may be reduced
under the following conditions:

() one test is required if the result obtained éach pollutant subject to
limitation is less than or equal to 0.7 the emisdimit (i.e. V1< 0.70 G),

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

V1<0.85Gand V1+V&170G and VX G

where:

V1: value of the emission of one pollutant obggirfrom the first test of
the Type | performed,;

V2:  value of the emission of one pollutant ob¢girirom the second test of
the Type | performed,;

G: limit value of the emissions of one pollutd&O/HC/NQ,) according
to the type approval of the vehicle(s) divided I tdeterioration
factors.

Subject to the requirements of pardg@p.2.4.1.8., the tests shall be repeated
three times with each reference LPG. The parehicie equipped with the
retrofit system, shall comply with the limit valuascording to the type approval
of the original vehicle(s) including the deterigoat factors applied during the
type approval of the original vehicle(s).

If the parent vehicle complies with Regulation 8, 05 series of amendments,
or with Directive 98/69/EC, or with Regulation N49, 04 series of amendments,
or with Directive 1999/96/EC, the vehicle shall nste petrol for more than a
maximum of 90 seconds during each test.

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

Notwithstanding the requirements abhgeaph 6.1.2.4.1.6., for each pollutant or
combination of pollutants, one of the three tesults may exceed, by not more
than 10 per cent, the limit prescribed, provideat tthe arithmetical mean of the
three results is below the prescribed limit. Irstbase the prescribed limits may be
exceeded for more than one pollutant in the sastetan different tests.

The number of emission tests prestribeparagraph 6.1.2.4.1.6. on each LPG
reference fuel may be reduced under the followimddions:



6.1.2.42.

6.1.2.42.1.

6.1.2.4.2.2.

6.1.2.43.

6.1.2.4.31.
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(a) one test is required if the result obtained éach pollutant or for the
combined emission of two pollutants subject to tanon is less than or equal
to 0.7 the emission limit (i.e. M&0.70 G),

(b) two tests are required if, for each pollutantfor the combined emission of
two pollutants subject to limitation the followimgquirements are met:

M1<085Gand M1+MZ1.70G and MX G

where:

M1: value of the emission of one pollutant obtdirfeom the first test of the
Type | performed,

M2: value of the emission of one pollutant obtdirieom the second test of the
Type | performed,

G: limit value of the emissions of one polluta@Q/HC/NQ,) or the sum of
two pollutants (HC + N¢) according to the type approval of the vehicle(s)
divided by the deterioration factors.

Specific requirements on the Type Il test (carbwmnoxide emission test at idling
speed) for vehicles having a maximum mass excee5@p kg:

One LPG retrofit system sample, as describgzhragraph 2. of this Regulation,
installed into the parent vehicle, as describedaragraph 2. of this Regulation,
shall be submitted to the Type Il test proceduesscdbed in Regulation No. 83.

Notwithstanding the provisions of Annex 5 of Regigla No. 83, 05 series of
amendments, the Type Il test shall be performethatrequest of the system
manufacturer with only one LPG reference fuel choaethe discretion of the
type approval technical service responsible fori¢ise

Calculation of the Cf£emissions and fuel consumption (for M1 and N1 garte
of vehicles).

The emissions of CGQare calculated according to Regulation No. 101efach
parent vehicle, if applicable.

The mean of C@emissions shall be calculated as follows:

n
COZLPG =1/n ) l(COZAi + COZBi)IZ

n

1/n_Z @)

C .
i-1 2petrol i

O2petrol -

where:
i: number of parent vehicles (i = 1 to n)
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6.1.2.4.3.2.

6.1.2.43.3.

6.1.2.5

6.1.3.

6.1.3.1.

6.1.3.2.

COai: mean value of the emissions of £a@btained from the three Type |
tests with the retrofit system and with LPG A fehicle No. i,
COgpi: mean value of the emissions of £@btained from the three Type |

tests with the retrofit system and with LPG B feiicle No. i;
COxpetroli mMean value of the emissions of £abtained from the three Type |
tests with reference petrol for vehicle No. i.

The mean fuel consumption shall beutatied in the same way as for the mean of
CO, emissions, as defined in paragraph 6.1.2.5.3.1.

The ratios of C&emissions and fuel consumption shall be calculagefbllows:
Kcoz2 = COpa/ COxpetral
Kcons= Consgpg / Con%etrol

For each vehicle of the family, the official vatuef CQ emissions are multiplied
by the above ratios.

Exhaust emissions (MMs, N, and N categories of vehicles)

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

Power requirements

The parent vehicle(s) or engine(s) are submitieitie tests as follows:

One LPG retrofit system sample as destribbgaragraph 2. of this Regulation,
installed in the parent vehicle(s) or on the paemgine(s) shall be submitted to
the test procedures of paragraph 6.1.3.2. or 8.1.3he measured power with
LPG shall be lower than that measured with petrSlper cent.

Chassis dynamometer method:

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

(a) reference petrol,
(b) reference LPG A or B,

The mean of power measurements shall be calcutatéallows:
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n
Powetbetrol = 1/n£1 Poweﬁetrol i
n
Powey 5 = 1/ni§l Powef b

The ratio of engine power shall be calculated Hevis:
Kpower = Powerpg / Powegetrol

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

6.1.3.3. Engine dynamometer method:
The maximum power at the crankshaft is measuredroengine dynamometer
according to Regulation No. 85 for each parent alefs) with the following
fuels:
(@) commercial petrol or diesel fuel,

(b) commercial LPG,

The mean of power measurements shall be calcudatéallows:

n
Powe[)etrol = 1/nizl Poweb etrol i
n
Powef_PG = 1/n£1 Powey b ;

The ratio of engine power shall be calculatedoilews:
Kpower = Powerpg / Powegetrol

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

6.1.4. OBD requirements and tests for vehiclesfigied with LPG retrofit system

6.1.4.1. For the purposes of this paragraph, theviong definitions apply:
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6.1.4.1.1.

6.1.4.1.2.

6.1.4.2.

6.1.4.3.

6.1.4.4.

6.1.4.4.1

6.1.4.4.2.

6.1.4.4.2.1.

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

"LPG emission-related component” meagyscamponent in the air inlet or in the
exhaust system which supplies an input to or resean output from the LPG
controller.

In the case that there is a need, tor&@pegrly the LPG retrofit system in the
vehicle, it is allowed to simulate the right opéatof the original emission-
related components which are not in use on LPG mode

The LPG retrofit system, as describedairagraph 2. of this Regulation, installed
into the parent vehicle(s), shall comply with thequirements and tests of
Annex 11 of Regulation No. 83, 05 series of amemmen both petrol and LPG
modes.

Specific OBD requirements and tests faastar-slave" retrofit system:

Notwithstanding the requirements of tlgagraph 6.1.4.3., a_"Master-slave
retrofit system shall fulfil the following requireants:

(@) The petrol ECU shall remain activated for eegnanagement in both petrol
and LPG modes

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

(c) during LPG operations the petrol OBD systemllsbantinue to monitor
original emission related components with the etoapof those which are
not in use

(d) during LPG operations the LPG ECU shall onlpmior for the LPG
emission-related components as well as their éatttonnections;

Notwithstanding the requirements of geaph 6.1.4.3., the LPG retrofit system
shall be submitted to the following tests, whiahthe case of Type | tests, shall
be performed according to Annex 11, Appendix 1IRegulation No. 83, 05 series
of amendments.

The following tests shall be carriedl @n one parent vehicle, equipped with the
LPG retrofit system:

(a) the LPG ECU shall follow the petrol ECU on fueladégies (e.g. injection).
This can be demonstrated by a monitoring (diagopgtiogramme, while



6.1.4.4.2.2.

6.1.4.4.2.3.

6.1.4.4.2.4.

6.2.

6.2.1.

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.
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modifying the signal of one of the petrol systesgssors with an impact on
the injection time,

(b) during a Type | test on petrol the original Mhall activate due to the
electrical disconnection of any original emissiefated component,

(c) during a Type | test on LPG the original MB#itactivate due to the electrical
disconnection of any original emission-related comgmt, which is in use
during LPG operations.

The following tests shall be carrietl@n the parent vehicle(s), equipped with the
LPG retrofit system, only on LPG operating mode:

(@) during a Type | test, electrical disconnectanone LPG emission-related
component,

(b) during a Type |, test replacement of one LAfdssion-related component
with a deteriorated and defective one or electrasimnulation of such a
failure.

The original Ml or automatic switch from LPG modeptetrol mode shall activate
before the end of the tests under any of the cimmgditabove.

Fault codes due to malfunctions of tR& emission-related components and
their electrical connections shall be stored inltR& ECU.

The system manufacturer shall provide specificrirtsions as to read out the
LPG fault codes referred to in paragraph 6.1.434.2.

PART Il - CNG retrofit system specifications:

Requirements for the installation of speadfijuipment for the use of compressed
natural gas (CNG) in the propulsion system of acleh

A CNG retrofit system shall consist astaat the following components:
Components indicated in Regulation Ni® d4nd defined as necessary,
Installation manual,

End-user manual.

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

The CNG retrofit system installed in tlediele, in a proper way as defined in the
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6.2.2.

6.2.2.1.

6.2.2.2

6.2.2.3.

above installation manual, shall comply with thestalation requirements of
Regulation No. 110. Concerning the fixation of theel container, the
requirements of Regulation No. 110 shall be deetodx: met if the requirements
of Annex 5 to the present Regulation are satisfied.

Pollutants emissions and £gnissions (for category Mnd N vehicles only)

One CNG retrofit system sample, as desdrib paragraph 2 of this Regulation,
installed into the parent vehicle as describedaragraph 2. of this Regulation,
shall be submitted to the test procedures desciib&egulations Nos. 83 &and
No. 101, or No. 49 /6 where applicablein the limits of the requirements of
paragraphs 6.2.2.5. and 6.2.2.6.

The vehicles and/or the engines are also submittea maximum power
comparison test, as described in Regulation Nofd85engines or defined in
paragraph 6.2.3. below for vehicles.

Fuel requirements by the engine, the type of foetsnally used by the engine:
(@) CNG only (mono-fuel)

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

(c) both diesel fuel or diesel fuel and CNdal fuel)
(provisions for dual fuel have still to be defipe

"Pollutantsmeans:
(&) carbon monoxide
(b) hydrocarbons assuming a ratio
CHy g5 for petrol
CHy g6 for diesel fuel
CH; forCNG
CH (to be defined) for dual fuel

(c) oxides of nitrogen, the latter being expresseadtrogen dioxide (NO2)
equivalent

(d) particulates, etc.

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



6.2.2.4.

6.2.2.41.

6.2.2.41.1.

6.2.2.4.1.2.

6.2.2.4.1.2.1.
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Exhaust emissions {Mind N categories of vehicles and €@missions M
category vehicles):

Specific requirements on the Type | test (vanfythe average exhaust emissions
after a cold start) as defined in Regulation Nq.@3series of amendments (for
vehicles having the maximum mass not exceeding0XgD

M easurements of tailpipe emissions shall be perfdrafier a cold start with each
fuel:

(a) reference petrol,
(b) reference G20 fuel,
(c) reference G25 fuel.

The emissions of CO, H@ndNOy are calculated according Regulation No. 83.
4/

Setting of the dynamometer

With the agreement of the type approval authodtye of the following methods
may be used:

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

In case coast-down coefficients of the originahigke used during the type
approval are used, the following conditions shpplg:

(a) the parent vehicle mass shall be measuredthéthetrofit system installed
on the vehicle including the CNG tank fully filleg or shall be calculated
as the sum of the original vehicle reference masdstlae mass of the retrofit
system with the CNG tank fully filled up,

(b) the inertia mass of the parent vehicle shalldbtermined according to the
mass of the retrofitted vehicle,

(c) the rolling resistance of the parent vehiclallsborrespond to the original
vehicle value proportionally adjusted to the pasatticle mass measured or
calculated as above:
f0' = fO + (abs(f0))*(p/m)

where
f'0 = rolling resistance of the parent vehicle
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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 ofggheent vehicle shall be equal to
that of the original vehicle.

6.2.2.4.1.2.2. Using of the table values:

6.2.2.4.1.3.

6.2.2.4.1.4.

6.2.2.4.1.5.

(@) the parent vehicle mass shall be measuredtiaathetrofit system installed
on the vehicle including the CNG tank fully fillegp or shall be calculated
as the sum of the original vehicle reference masdstlae mass of the retrofit
system with the CNG tank fully filled up

(b) the inertia mass of the parent vehicle shalldbtermined according to the
mass of the retrofitted vehicle,

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

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

Subject to the requirements of papy®2.2.4.1.5. the tests shall be repeated
three times using reference petrol. The parentclefs), equipped with the
retrofit system, shall comply with the limit valuascording to the type approval
of the original vehicle(s) including the deterigoat factors applied during the
type approval of the original vehicle(s).

Notwithstanding the requirements ahgeaph 6.2.2.4.1.3., for each pollutant or
combination of pollutants, one of the three tesuls may exceed, by not more
than 10 per cent, the limit prescribed, provideat tihe arithmetical mean of the
three results is below the prescribed limit. lis ttase the prescribed limits may
be exceeded for more than one pollutant in the gester in different tests.

The number of emission tests prestitb@aragraph 6.2.2.4.1.3. may be reduced
under the following conditions:

(@) one test is required if the result obtained éach pollutant subject to
limitation is less than or equal to 0.7 the emisdimit (i.e. V1< 0.70 G),

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

V1<0.85Gand V1+VZ1.70G and VX G



6.2.2.4.1.6

6.2.2.4.1.7.

6.2.2.4.1.8.
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where:

V1: value of the emission of one pollutant obeégirirom the first test of the
Type | performed;

V2: value of the emission of one pollutant obegirirom the second test of
the Type | performed,

G: limit value of the emissions of one polluté@O/HC/NQ,) according to
the type approval of the vehicle(s) divided by die¢erioration factors.

Subject to the requirements of pardgéR.2.4.1.8., the tests shall be repeated
three times with each reference CNG. The pareniclefb), equipped with the
retrofit system, shall comply with the limit valuascording to the type approval
of the original vehicle(s) including the deteriooat factors applied during the
type approval of the original vehicle(s).

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

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

Notwithstanding the requirements ahgeaph 6.2.2.4.1.6., for each pollutant or
combination of pollutants, one of the three tesulls may exceed, by not more
than 10 per cent, the limit prescribed, provideat thhe arithmetical mean of the
three results is below the prescribed limit. Iretbase the prescribed limits may
be exceeded for more than one pollutant in the gaster in different tests.

The number of emission tests prestribgparagraph 6.2.2.4.1.6. on each CNG
reference fuel may be reduced under the followimddions:

(a) one test is required if the result obtained éach pollutant subject to
limitation is less than or equal to 0.7 the emigdimit (i.e. M1< 0.70 G),

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

M1<0.85Gand M1+MZ1.70G and MX G

where:

M1: value of the emission of one pollutant obégirfirom the first test of the
Type | performed;

M2: value of the emission of one pollutant obégirfrom the second test of
the Type | performed;
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6.2.24.2.

6.2.2.42.1.

6.2.2.42.2.

6.2.2.43.

6.2.2.43.1.

6.2.2.4.3.2.

6.2.2.43.3.

G: limit value of the emissions of one polluté@O/HC/NQ,) according to
the type approval of the vehicle(s) divided by die¢erioration factors.

Specific requirements on the Type Il test (carbmnoxide emission test at idling
speed) for vehicles having a maximum mass exce&Js@p kg:

One CNG retrofit system sample, as describgzhragraph 2. of thiRegulation,
installed into the parent vehicle, as describe@aragraph 2. of this Regulation,
shall be submitted to the type Il test proceduesscdbed in Regulation No. 83.

Notwithstanding the provisions of Annex 5 ofédrlation No. 83, 05 series of
amendments, the Type Il test shall be performethatrequest of the system
manufacturer with only one CNG reference fuel choaethe discretion of the
type approval technical service responsible fortéise

Calculation of the Cemissions and fuel consumption (for M1 and N1 gaite
of vehicles)

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

The mean of C®emissions shall be calculated as follows:

n
=1/n Y (CQg,y+CQ,,.)/2

co G20 2G25i

2CNG;

n
CO2petrol =1 ni ; 1C02petrol i

where:

i number of parent vehicles (i = 1 to n)

COx26 mean value of the emissions of £@btained from the three Type |
tests with the retrofit system and with CNG G20vehicle No. i,

COx2s  mean value of the emissions of £@btained from the three Type |
tests with the retrofit system and with CNG G25vehicle No. i;

COxpetroli Mean value of the emissions of £@btained from the three Type |
tests with reference petrol for vehicle No. i.

The mean fuel consumption shall beutatied in the same way as for the mean of
CO, emissions, as defined in paragraph 6.2.2.5.3.1.

The ratios of C&missions and fuel consumption shall be calculasfbllows:

Kcoz = COena/ COzpetrol

Kcons= Congne / Congetrol
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6.2.3.2.

6.2.3.3.
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For each vehicle of the family, the official vatuef CQ emissions and fuel
consumption are multiplied by the above ratios.

Exhaust emissions (MMs, N, and N categories of vehicles)

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

Power requirements

The parent vehicle(s) or engine(s) are submitieté tests as follows:

One CNG retrofit system sample as destritbgaragraph 2. of this Regulation,
installed in the parent vehicle(s) or on the parmgine(s) shall be submitted to
the test procedures of paragraph 6.2.3.2. or 8.2.3he measured power with
CNG shall be lower than that measured with petrSlper cent.

Chassis dynamometer method:

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

(a) reference petrol,
(b) reference fuel G20 or G25.

The mean of power measurements shall be calcudatéallows:

n

Powefoetrol = 1/niE1 Powebetrol i
n

PowetNG = 1/n£1 Powe&NG_ |

The ratio of engine power shall be calculatedoilews:
Kpower = Powegng / Powefetrol

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

Engine dynamometer method:
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6.2.4.

6.2.4.1.

6.2.4.1.1.

6.2.4.1.2.

6.2.4.2.

6.2.4.3.

The maximum power at the crankshaft is measuredroengine dynamometer
according to Regulation No. 85 for each parent alefs) with the following
fuels:

(a) commercial petrol or diesel fuel,

(b) commercial CNG.

The mean of power measurements shall be calcudatéallows:

n
POWe'betrol =1/ ni El I:)Owe{)etrol.i
n
PowebNG = 1/niz1 Powe&NG. i

The ratio of engine power shall be calculatedoilews:
Kpower = Powegne / Powegetrol

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

OBD requirements and tests for vehiclesfigtied with CNG retrofit system

For the purposes of this paragraph, thewong definitions apply:

"original emission-related component"ange any component in the air inlet,
exhaust or evaporative system which supplies aatitg or receives an output
from the petrol controller;

"CNG emission-related component” mearys@mponent in the air inlet or in
the exhaust system which supplies an input toaeives an output from the CNG
controller.

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

The CNG retrofit system, as describedairagraph 2. of this Regulation, installed
into the parent vehicle(s), shall comply with thequirements and tests of
Annex 11 of Regulation No. 83, 05 series of amenmimen both petrol and CNG
modes.
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Specific OBD requirements and tests faastar-slave" retrofit system:

Notwithstanding the requirements of gaxph 6.2.4.3., a "master-slave” retrofit
system shall fulfil the following requirements:

(@) the petrol ECU shall remain activated for eegnanagement in both petrol
and CNG modes

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

(c) during CNG operations the petrol OBD systemllstontinue to monitor the
original emission related components with the eioaepof those which are
not in use

(d) during CNG operations the CNG ECU shall onlgmitor for the CNG
emission-related components as well as their @attronnections;

Notwithstanding the requirements of gaaph 6.2.4.3., the CNG retrofit system
shall be submitted to the following tests, whiahthe case of Type | tests, shall
be performed according to Annex 11, Appendix IRefulation No. 83, 05 series
of amendments.

The following tests shall be carried @n one parent vehicle, equipped with the
CNG retrofit system:

(@) the CNG ECU shall follow the petrol ECU onlfg&ategies (e.g. injection
and ignition strategies (e.g. spark plug advance)jis can be demonstrated
by a monitoring (diagnostic) programme, while mguhi§ the signal of one
of the petrol system's sensors with an impact enitlfection time and on
ignition spark plug advance

(b) during a Type | test on petrol the original hall activate due to the
electrical disconnection of any original emissiefated component.

(c) during a Type | test on CNG the original Mlahactivate due to the
electrical disconnection of any original emissietated component, which
is in use during CNG operations.

The following tests shall be carrietl@an the parent vehicle(s), equipped with the
CNG retrofit system, only on CNG operating mode:

(@) during a Type | test, electrical disconnectafrone CNG emission-related
component;
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6.2.4.4.2.3.

6.2.4.4.2.4.

7.1.

7.1.1.

7.1.2.
7.1.3.

7.1.3.1.

7.1.3.2.

7.1.3.3.

7.1.3.4.

7.1.3.5.

(b) during a Type I, test replacement of one CNi@ssion-related component
with a deteriorated and defective one or electraiimulation of such a
failure.

The original Ml or automatic switch from CNG mode petrol mode shall
activate before the end of the tests under angeotonditions above.

Fault codes due to malfunctions of @G emission-related components and
their electrical connections shall be stored inGiNG ECU.

The system manufacturer shall progpecific instructions as to read out the
CNG fault codes referred to in paragraph 6.2.434.2.

INSTRUCTION MANUALS

Installation manual for the retrofit instailtst on the vehicle

Scope

The scope of this paragraph is to list the minim@guirements which shall be
contained in the installation manual.

List of reference standards:
General requirements

The installation manual has the purposgutde the installer through the correct
procedures which shall be observed while assembiied.PG/CNG systems.

The installation manual shall be prepémethe retrofit system manufacturer.

The installation manual is part of therait system and shall therefore be
provided for eacleonversion Kkit.

The installation manual shall be writtarthe language of the country to which
the conversion retrofit will be deliveredr at least in English.

The installation manual can be dividethio parts:
Part I: (a) Part containing the description of shenple of the retrofit system.

(b) Part containing the list of components inthdaby the retrofit
manufacturer as alternatives.

Part Il: (a) Part containing installation instriocis for the specific vehicle.



7.1.3.6.

7.1.3.7.

7.1.4.

7.1.4.1.

7.1.4.1.1.

7.1.4.1.2.

7.1.4.2

7.1.4.2.1.

7.1.4.3

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.
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Installation manual of the parent vehg)ld{as to be submitted to the authority
that grants the type approval.

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

Contents of Part I, section (a) of instalaimanual

Retrofit system description

Operational principles of the retrojistem

Operational principles of each compowoéttie retrofit system”

Proper assembly check

The installation manual shall contaie tietailed procedures and actions which
shall be taken by the installer to check whethersystem has been assembled in
order to safely perform and to abide by the inatalh instructions.

Start-up procedures

The installation manual shall contaie #tart-up operations which shall be
performed by the installer.

Service instructions

The installation manual shall contaie thaintenance schedule in which all the
ordinary service (type) which the single componeagswvell as the system shall
undergo through their working life (time in km cogd by the vehicle) will be
specified.

The installation manual shall specifye tlexpertise necessary for the
installation/service of the system.

System malfunction

The installation manual shall contamm dlctions which shall be taken in case the
system malfunctions.

Diagnosis
If a diagnosis system is included in ¢baversion kit, the installation manual

shall contain a detailed description of such aesystogether with the corrective
actions which may be taken in case of malfunctignin
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7.1.5. Contents of Part Il 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 systemtaining the following information of
each component:

(@) identification number
(b) manufacturer's code
(c) type approval, if it exists

(d) for the containers: capacity/manufacturer/tygpee of expiry or
replacement date, if it exists

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

7.1.5.2. Installation instructions



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.
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Assembly instructions of all componewogether with diagrams or photographs
showing clearly the layout of the single componemighin the engine
compartment.

Diagram or photograph showing the epasttion where the installer shall place
the retrofit system type approval plate (contaiimetthe conversion Kkit).

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

End-User Manual

Scope

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

General requirements

The user manual has the purpose to infberend-user about the characteristics
and safety features of the installed LPG/CNG system

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

The manufacturer of the system shall oielall the necessary information that is
needed for correct use and safe operation of tl&CRG systems.

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

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

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

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

Technical specifications
The user manual shall contain at least the folhgwinformation:

(@) Operating characteristics
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7.2.3.2.

7.2.3.3.

7.2.3.4.

7.2.3.5.

7.2.3.5.1.

7.2.3.5.2.

(b) Performance under normal operating conditions
(c) Extreme ambient conditions.
Safety instructions

The user manual shall give warning for dangetsetalth 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 wheacgdures are not
followed.

If and when safety symbols are used, they shallinb@ccordance with the
international system, S| and their purpose shaltlearly specified in the user
manual.

The user manual shall indicate proper actionsetddien 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 shaltlearly described for their
purpose, use and function.

First use and adjustment of the LPG/CN&tesys

The user manual shall contain all the necessdoynration to the end user about
initial running in and or adjustment of the systehen needed.

Operating of the LPG/CNG systems

Filling of the LPG/CNG systems
The user manual shall indicate the sequence afatpes needed to fill up the
LPG/CNG containers. Particular attention shallpé to the maximum filling
level of the 80 per cent in case of LPG.

Switch-over procedure

The user manual shall clearly describe the metfiavitching over from one to
the other alternative fuel by giving the sequerfceperations.



7.2.3.5.3.

7.2.3.5.4.

7.2.3.5.5.

7.2.3.5.6.

7.2.3.5.7.

8.1.

8.1.1.

8.1.2.

8.2.
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Opening/closing of manual valves

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

Level indicator
The user manual shall state the location of tkel lmdicator, for example at the
dashboard or at the container. Its read-out h&e tcearly explained to the user,
giving particular attention to the 80 per ceniritj level in case of LPG.

Maintenance

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

Defects and repair

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

When the system is equipped with a diagnosis sydtee user manual shall
describe this system and indicate proper actioh tiaken.

Scrapping of the product

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

MODIFICATION AND EXTENSION OF APPROVAL OF A RETBFIT
SYSTEM TYPE

Every modification of the installation of tispecific equipment for the use of
LPG or CNG in the propulsion system of the vehiskall be notified to the
authority, which granted the retrofit system typmm@val. The authority may
then either:

Consider that the modifications made aréelyl to have an appreciably adverse
effect and that in any case the retrofit systethcimplies with the requirements,
or

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

In both cases described in paragraphs 8.4dL8dl.2. above, the authority shall
be presented in the updated installation manual.
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8.3.

8.4.

10.

10.1.

10.2.

11.

11.1.

12.

12.1.

Confirmation or refusal of approval, specityinthe alteration, shall be
communicated by the procedure specified in pardg&ap. above to the Parties to
the 1958 Agreement applying this Regulation.

The competent authority issuing the extensibapproval shall assign a series
number for such an extension and inform thereofatier Parties to the 1958
Agreement applying to this Regulation by means ofommunication form
conforming to the model in Annexes 1A and/or 1Bhis Regulation.

CONFORMITY OF PRODUCTION

The conformity of production procedures shall comwath those set out in the
Agreement, appendix 2 (E/ECE/324 - E/ECE/TRANS/B@&/2).

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a typeetfofit system pursuant to this
Regulation may be withdrawn if the requirementd @wn in paragraph 9 above
are not complied with.

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

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely @sa® manufacture a type of retrofit
system approved in accordance with this Regulatien,shall so inform the
authority which granted the approval. Upon recwvi the relevant
communication, that authority shall inform therd¢bé other Parties to the 1958
Agreement applying this Regulation by means of anroanication form
conforming to the model in Annexes 1A and/or 1Bhis Regulation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES RESRSIBLE
FOR CONDUCTING APPROVAL TESTS, AND OF ADMINISTRATIE
DEPARTMENTS

The Parties to the Agreement applying thiguRaion shall communicate to the
United Nations Secretariat the names and addresfséise technical services
responsible for conducting approval tests and efaliministrative departments
which grant approval and to which forms certifyingproval or extension or
refusal or withdrawal of approval, issued in otbeuntries, 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

of a type of LPG retrofit equipment pursuant to &aton No. 115

Approval No.: ................. Extension No...............
1. LPG retrofit equipment considered:
Container

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

Ventilation housing
Power supply bushing (pump/actuators) 2
Fuel pump 2
Vaporiser/pressure regulatar 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 injectof 2
Gas dosage unit 2
Gas mixing piece/2
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Electronic control unit 2
Pressure/temperature sensbr 2
LPG filter unit 2

2. Trade NAME OF MATK ......ooiiiiiiiiiiicereee e e e e e e e e e e e e eanee e
3. Manufacturer's Name and AdArESS ....... e eeeeeeeeeaeerarairieee e e e
4, Name and address of manufacturer's represeastédtapplicable ........................
5. Submitted fOr aPProval ON ...........ccoo e
6. Technical service responsible for conductingraygil tests ..............ccccvviiiieeeeeeeenn.
7. Date of report issued Dy that SEIVICE ..o
8. No. of report issued by that SEIVICE ....ccccceeiiiiiiiiiiiii e
9. Approval granted/refused/extended/withdrawn.2.............ccoooiiiiiiiiiinnnns
10. Reason(s) of extension (if applicable) .cceeeeieeiiiiiiii e
11.  Vehicle types in which the retrofit system t@ninstalled (M and N categories),
or vehicle types in which the retrofit system canrstalled (other categories of
vehicles) and, if applicable, G@nd power ratios (see Addendum to this annex)
11.1. Emission requirements:
Regulation No. 83, ..... series of amendments 3
Regulation No. 49, ..... series of amendmehts 3
11.2. OBD requirements:

Has the retrofit system demonstrated to be "matase": yes/no 2

11.1. Emission requirements:

Regulation No. 83, ..... series of amendmehtpproval A/B/C 2
Regulation No. 49, ..... series of amendmehts 3

12. PLACE ... e e e a e as

13. D F= [ PP PR P

L4, SIONALIUIE ...ttt e e e et e e e e e e e e e e smnmne e e e e e e e e e nnnnnnnee e

15.  The documents filed with the application oreesion of approval can be obtained upon
request.

1/ Distinguishing number of the country which haarded/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 ¢&ygpproval of the vehicle or engine.
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Annex 1A - Addendum

ADDENDUM TO THE COMMUNICATION CONCERNING A TYPE

OF LPG RETROFIT EQUIPMENT PURSUANT TO REGULATION Nb15

(Approval No. .............

Extension No. .......))

1. Vehicles on which the retrofit equipment hasrbested:

Vehicle No.

1

2

Make:

Type:

Category:

Emission limits:

Power:

Pollution control system type:

2. Test results:

Ratio CQ pc/CO;, petrol- 2/

Ratio Powerrg /Powe Ipetrol (or diesel)

3. Vehicles type(s) for which the retrofit equipmégmpe is qualified:

Fuel

Petrol (or diesel)/1

LPG

Vehicle | Engine
type type

Power
(kw)

Co 3/
(9/km)

HC 3/
(9/km)

NO 3/
(9/km)

CG2
(g/km)

Power
(kw)

COo 3/
(g9/km)

HC 3/
(9/km)

NO, 3/
(9/km)

Co2
(g/km)

I 1N I

Strike out what does not apply.
Applicable to vehicles of category;Mnd N only.
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 &atjon No. 115
Approval No........ccccceueee. Extension No...............

1. CNG equipment comprising:

Container

Accessories fitted to the containér 2
Level or pressure indicator
Pressure relief valve (discharge valve)
Remote-controlled automatic valve with excess flalve
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 sensbr 2

CNG filter 2
2. Trade NAME OF MATK ...cvvviiiiiiiei it et e e et e e et e e e ae e e et e e s st e e eeeenaes st eeeanaessannss
3 Manufacturer's NamMe and AdArESS ......uceeemeeie e e
4 Name and address of manufacturer's represesntédtapplicable ..............c.cco.oooiis
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Date of report issued Dy that SEIVICE ..o
NO. of report issued DY that SEIVICE ... ciiiiiiiii e
Approval granted/refused/extended/withdraWwn.2..............cccoooiiiiiiiiiiiiin e,
Reason(s) of extension (if appliCable) e eveneeeieiieiiii e,
Vehicle types in which the retrofit system teninstalled (M and N categories), or

vehicle types in which the retrofit system canralled (other categories of vehicles)
and, if applicable, C&®and power ratios (see Addendum to this annex)......................

R © o~
BB 9®:

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 "matiee": yes/no 2
12. = To =

13. DA et ————— et et e et et e e e e et ete e et e et eeaa e

14. I [0 F= L0 L= PSPPSR

15. The documents filed with the application oression of approval can be obtained upon
request.

y Distinguishing number of the country which hasarged/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 é&yapproval of the vehicle or engine.

I 1N
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Annex 1B - Addendum

ADDENDUM TO THE COMMUNICATION CONCERNING A TYPE
OF CNG RETROFIT EQUIPMENT PURSUANT TO REGULATION Nbd15

(Approval No. ............. Extension No. .......)

1. Vehicles on which the retrofit equipment hasnbested:

Vehicle No. 1 2 n
Make:

Type:

Category:

Emission limits:

Power:

Pollution control system type:

2. Test results:
Ra.tio CQCNG/COZ petr0|: 2/ ....................................................................
Ratio POWEENG /POWEIhetrol (or diesel) «+««-svrererrrrresimmreiiiuireiiiinsssieessisanaas

3. Vehicles type(s) for which the retrofit equipmémpe is qualified:

Fuel Petrol (or diesel)/1 CNG

Vehicle | Engine| Power | COJ HC3 |NO,3 | CO,2/ | Power| CO3 | HC3 | NOI |CO 2
type type (kw) (g/km) | (g/km) | g/km) | (g/km) | (KW) | (g/km)| (g/km)| (g/km) | (g/km)

Strike out what does not apply.
Applicable to vehicles of category;Mnd N only.
Applicable only to parent vehicle(s)"

W 1N I
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ARRANGEMENT OF THE LPG RETROFIT SYSTEM TYPE APPROYMARK

a | 2. 5 #115R-000000

a =8 mm min.

The above approval mark affixed to the plate of LRBofit system, shows that it has been
approved in ltaly (E 3), pursuant to Regulation M&5 under approval number 000000. The

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

form.
K @ #115R-000000 \

TYPE: LPG/CNG Dater ...

YAPORIZER f REGULATOR ...
GAZ FUELLING SYSTEM ...
SAFETYDEVICE ...
CONTAINER ... .

LI I I N )

The above plate, with approval mark and some teahimformation on the retrofit system, has
to be fixed permanently on the body of the vehicle.
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ARRANGEMENT OF THE CNG RETROFIT SYSTEM TYPE APPROYMARK

D

.1 2] (B3 2 % -
| 115R-000000

a =8 mm min
The above approval mark affixed to the plate of Ch@Bofit system, shows that it has been

approved in Italy (E 3), pursuant to Regulation N&5, under approval number 000000. The
symbol "¥%" indicates the CNG retrofit system, the first twlmits of the approval number

indicate that approval was granted in accordandkdaequirement of Regulation No. 115 in its

original form.
(@) oo\

TYPE: LPG/CNG Date: ...

VAPORIZER f REGULATOR ...
GAZ FUELLING SYSTEM ...
SAFETY DEVICE ...
CONTAINER

LI I A T T

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



ECE/TRANS/WP.29/2009/117
page 41
Annex 3A

Annex 3A

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

1. Description of the parent vehicle

1.1. Name and address of the manufaCturer ............cccccci s
1.2. Category and identifiCation tYPe........ceeeeeuiii i
1.3. Chassis identification NUMDET ..o
1.4. Certification NUMDET ... eeeeeee e e e e e eee e e e e eeaaeeeees
1.5. Internal combustion engine identification type...........ccoovviiiiii e
1.5.1. Working principle and thermodynamic CyCle..............ccooiiiiiiiiiiiiiini e,
1.5.2. Naturally aspirated or pressure charged.............ccooveeeiiiiiiiiiiniee e
1.5.3. DISPIACEMENT ...t e
1.5.4. CatalySt SYSIEIM TYPE ...ttt s ettt e e et ettt e e e e e e b e e e e e aeeees
1.5.5. [GNITION SYSIEM LYPE ...ttt ettt et et e e e e e ee e e e e e e e eenees
2. Description of the LPG retrofit system

2.1. Trade name or Mark NOIder ..o
2.2. IdeNntifiCatioN LYPE ... e
2.3. Drawing / flow-charts of the installation imetvehicle ...............ccooooooiiii e
2.4 "Master-slave" system: yes/no 1/

2.5 Vaporiser/pressure regulator(s)

2-51. Y LT ) PRSP
2-5.2. L7 0163 PR
2-5.3. Certification NUMDET ... e
2-54. [AENEITICALION ...eiiiiieiiiiiie ettt
2-55. [ = 1LY o TSP
2-56. Number of main adjustment POINTS .........cuummeeeeeiiiiiii e
2-57. Description of principle of adjustment throughimadjustment points .....................
2-58. Number of idle adjusStment POINTS ..........ccooiiiiiiiiiie e
2-59. Description of principle of adjustment througleiadjustment points .......................
2-5.10. Other adjustment possibilities: if so and whidéscription and drawings) ................
2-511. OPperating PreSSUIE(S): 2. .. i eiiiieiiii e e e e ettt e e et aeee et e e e e e eee e kPa
2.6 Mixing piece: yes/no /1

2.61. NN 10 4] 0T PP
2.6.2. Y E T () I TR TUUPPPPPPRRTTN:
2.6.3. LY/ 1T ) I TP TP PRSPPI
2.64. [ = 1Y o TSP
2.65. Place of installation (include drawing(S)) e ceeerueeereriiieeeiiiieeeeiiiieeeeerieeeeannnns
2.6.6. Adjustment POSSIDIlILIES .........uuiiiiiieeee e
2.6.7. OpErating PrESSUNE(S): 2. .uueiiiuuiee et e ettt e e e e et e e eem e e e e e e e et e e e e aeaees kPa
2.7. Gas dosage unit: yes/nb 1

2.71. NUMDET .ttt ettt ettt ene b nnaees
2.7.2. Y 1T ) PP

2.7.3. BN/ 01T 63 S TUPPPPN
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2.74.
2.75.
2.76.
2.77.
2.8
2.81.
2.82.
2.83.
2.84.
2.85.
2.9
2.91.
2.92.
2.93.
2.94.
2.10
2.101.
2.102.
2.103.
2.104.
2.105.
2.106.
2.10.7.
2.11
2.111.
2.111.1.
2.111.2.
2.111.3.
2.112.
2.112.1.
2.112.2.
2.112.3.
2.113.
2.113.1.
2.113.2.
2.114.
2.11.4.1.
2.114.2.
2.115.
2.115.1.
2.115.2.
2.116.
2.116.1.
2.11.6.2.
2.116.3.

DIAWINGS ..ottt eeeeee ettt e et e e e e e e e e e nnn e
Place of installation (include drawing(S)) -« eeeeeeerrmmenareeeeeeernnnnnns
Adjustment POSSIDIlILIES .........ccooiiiiiii e
Operating PreSSUIE(S)u2 . .. u ettt e e ee e e ee s

Gas injection device(s) or injector(s): yes/o 1

Y LT () PP
LY =63 PP

Drawings of inStallation .............ouuuuoieimiiii e

Electronic control unit

IMTBKE(S) -+ et ee ettt ettt ettt e ettt e e e e eene

Y 1T TSP PSP RPPRPPN
Place of INStAllatioN ........oonie e e

Adjustment POSSIDINIES .........cooeiiiiiieiie e

LPG container

IMTBKE(S) -t ettt ettt ettt ettt e e e e e eene
Type(s) (include drawingsS) .........oceceecummmmceieeeeeiiee e e e e e e eaes
NUMDEr Of CONLAINEIS .....ccoiiiiiiii e
(O o 7= 11|V PP
LPG fuel pump in container: yes/nb.1..........cccooeeviviiieiiiiiiieeeiiie e
Certification NUMDET ........ooiiiiiii e

LPG container accessories
80 per cent stop valve

Operating principle: float/othef @include description or drawings)

Level indicator
IMEBKE(S) -t ettt etttk ettt e e e e ettt e e e

TYPE(S) wenvneeeeeeeeett et e ettt ettt e e e e rrn s

Operating principle: float/othef @include description or drawings)
Pressure relief valv@ischarge valve):

IMEBKE(S) -t e ettt sttt ettt e e et e et e e e
LN/ =T TR

Pressure relief device

IMIBKE(S) -ttt ettt ettt e ettt e e e e e n e
LY =163 PRSP

Remote-controlled service valve with excess flalve

Y LT ) P

LY =63 PSRN
Multi-valve yes/no_1
Y LT ) P

LY/ 01=T ) PSP
Multi-valve description (include drawings)...........cccceeevvvvieeeeeiiieeeennnnn.

........... kPa



2.117.

2.117.1.
2.117.2.

2.118.

2.118.1.
2.118.2.
2.118.3.

2.12.

2.121.
2.122.
2.123.
2.124.
2.13.

2.131.
2.132.
2.133.
2.134.
2.14

2.141.
2.142.
2.143.
2.15

2.151.
2.152.
2.153.
2.154.
2.16

2.161.
2.162.
2.163.
2.164.
2.17.

2.171.
2.172.
2.173.
2.174.
2.18

2.181.
2.182.
2.183.
2.19

2.191
2.192.
2.193.
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Ventilation NOUSING . ......uutu e e e e et e e e e e et e e e
IMTBKE(S) - teeeett ettt ettt e e ettt e e e ettt e e b e e e e e brn e e e e e eenee
Y11 ) ISP PT PRSP
Power supply bushing (fuel pump/actuators)

Y E T () TP TR R PPPPPPPPPPR
Type(s) ...............................................................................................................
[0 = 11V T
Fuel pump (LPG): yes/né 1

Y E T () I TSP PUUPPPPPPPPTN
Y11 TP TR PR TP
Pump mounted in LPG container: yes/ho 1

OPEratiNg PreSSUIE(S): 2. e e eeetiieitiae e e ettt e emmmm e e e e e et e e e e e e eenneannns kPa
Shut-off valve/ non-return valve/gas tubespuee relief valve: ................... yes/rio 1
Y E T () I TSP PUUPPPPPPPRTIN:
Y11 ) IR PRSPPI
Description and draWingS ...........eeueeeeieeieiiiaa e e e e e e eneae s
OPEratiNg PreSSUIE(S): 2. e e eeeeeieitiae e ettt emmmm e e e e e e et e e e e e e eennenanns kPa
Filling point: X

Y 1T ) PP
B/ 01T 3 U TUPPPPN
Description and drawings

Flexible fuel hose(s)/pipes:

Y 1T ) PP
Type(_s) T T TIPSR
L3S Tod o110 o 1
OPEratiNg PrESSUNE(S): 2. e eiiii e e et e ettt e e e e e e eeeem e e e e e e e et e e eeraaeaees kPa
Pressure and temperature sensor(s): 1

Y E ST () I TR PUUPPPPPPPRTTN:
Type(g) LI T T T T T SNSRI
)11 o ] 110 o PSPPI
OPEratiNg PreSSUIE(S):2. . e e eeieieiiiae e e ettt emmmm e e e e e e e et e e e e e e eeneenanns kPa
LPG filter unit(s): 1

Y E T () I TSP PUUPPPPPPPRTIN
Type(g) LI T T T TSR
T <T{ o ] 110 o PP
OPEratiNg PreSSUIE(S): 2. . e e eeeiieitiae e e ettt mmmma e e e e e e et e e e e e e eennenanns kPa
Service coupling(s) (mono-fuel vehicle without irhome system):/1

Y 1T ) PP
B/ 01T 53 U SOTUPPPPN
Description and drawings installation

Connection to LPG system for heating system (adkbfor M, and M; categories of
vehicles): yes/no/l

Y 1T ) PR

BN/ 01T 63 O TUPPPPIN
Description and drawings of installation ... .....ooeeviiiii e,




ECE/TRANS/WP.29/2009/117

page 44

Annex 3A

2.20. Further documentation

2.201. Description of the LPG equipment and the physefeguarding of the catalyst at
switch-over from petrol to LPG or back.

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

2.203. Drawing of the symbol

2.204. Adjustment data

2.21 Cooling system: (liquid/air)/1

2.211. System description/drawings with regard to tR&lequipment

1Y  Strike out what does not apply.
2/ Specify the tolerance.
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COMPLETE LIST OF INFORMATION FOR THE PURPOSE OF THING RETROFIT
SYSTEM INSTALLED ON VEHICLE TYPE APPROVAL

1. Description of the parent vehicle

1.1. Name and address of the ManUfaCIUIer .eeeeeeeoooii i
1.2. Category and identification tyPe .......ccceeieiiiiiiiie e
1.3. Chassis identification NUMDEr ........ e e
1.4. Certification NUMDET .....ooiee et e e e e e e e e eeennns
1.5. Internal combustion engine identification type.............ccoovviiiiiiiieiiiiiiiiieenen
1.5.1. Working principle and thermodynamic CyCle............coooiiiiiiiiiiiiiii e
1.5.2. Naturally aspirated or pressure charged............ocoouvuiiiiieiiiiiiiiiiie e
1.5.3. DISPIACEIMENT ... et e e e e et e eeeeeeees
1.5.4. CatalySt SYSIEIM TYPE ...t ettt e e e e e e e e e e ae e
1.5.5. [GNITION SYSIEM TYPE ..t ettt ettt e e et e e e e e ee e s
2. Description of the CNG retrofit system

2.1. Trade name or Mark NOIAEr ............vieeeeee e
2.2. IdentifiCatioN TYPE ....vu e
2.3. Drawing / flow-charts of the installation imetvehicle ................ccccoeoeiiiiies .
2.4 "Master-slave" system: yes/no 1/

2.5. Pressure regulator(s)

2.51. Y LT () PP
2.52. BN/ 01T 63 I RSP
2.5.3. Certification NUMDET ...
2.54. [AENETICALION ... e e e e e
2.5.5. [ = 1LY o L PR
2.56. Number of main adjustment POINTS ... eeeer e eeeeees
2.57. Description of principle of adjustment throughimadjustment points ..................
2.58. Number of idle adjusStment POINES .........cooveiiiiiiiiii e
2.59. Description of principle of adjustment througlei adjustment points ....................
2.510. Other adjustment possibilities: if so whichgcigption and drawings) ...................
2.511. Operating PreSSUIE(S): 2. ... e eeeeeeiii e e e e ettt eenmm e e e e e e e e e e e aaeeees kPa
2.6 Gas / air mixer (carburettor): yes/nb 1

2.61. N 10 ] 0T P
2.6.2. [ E= T () I PP PPPTTTR
2.6.3. LY 12T TR PP PP
2.64. D= 1Y o T PSPPSR
2.6.5. Place of installation (include drawing(S)) ... cevuverieeriiiiieeiiiiee e ee e
2.6.6. Adjustment POSSIDIIILIES .......coovuiii e
2.6.7. OpErating PrESSUME(S): 2. uuu i eeiiie e e e et e e e e e e e e e e e e e e e eenas kPa
2.7. Flow gas adjuster: yes/nb 1

2.71. NUMIDET . e e e e e e e e et
2.7.2. Y LT (3 PP

2.7.3. BN/ 01T 3 TSP
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2.74.
2.7.5.
2.7.6.
2.77.
2.8
2.81.
2.82.
2.8.3.
2.84.
2.85.
2.9.
2.91.
2.92.
2.93.
2.94.
2.10
2.101.
2.102.
2.10.3.
2.104.
2.105.
2.106.
2.11
2.11.1.
21111
2.111.2.
2.11.2.
2.112.1.
2.112.2.
2.113
2.113.1.
2.113.2
2.114.
2.114.1.
2.114.2.
2.11.5.
2.115.1.
2.11.5.2.
2.12.
2.121.
2.122.
2.123.
2.124.
2.13
2.131.

DFAWINGS . eieieiitit ettt e s e e e e ettt et e e e e e e e et eebb e e e e e e nnnn e e eeeeeeenna
Place of installation (include drawing(S)): - «cceeevrruiareeeiiiiiiiiir e
AdjustmeNnt POSSIDIITIES. ........uuii e
Operating PreSSUIE(S) 2 ...ccvuuiiui e eeee ettt eaee et e e e e e e kPa
Gas /air mixer (injector): yes/nd 1

Y 1T () ISP
BN/ 01T ISP

AdjustmeNnt POSSIDIITIES. .......evuii e
CNG container

Y= LT () TP PP PP
Type(s) (iNClUde AraWingS) ......cccvuuunimmmmm e e e e e e e e et e e e e e e e et e e eaaneeeen

NUMDBETr Of CONLAINEIS ......iveiii it e e e eans
LU0 =L or=T o - ol | YR litres
Certification NUMDBDET .........e e
Drawings of the installation of the contain@r...............cccocoooiiiii i,

CNG container accessories

Level or pressure indicator

Pressure relief valve (discharge valve) 1/
IVTGKE(S) et ettt e oottt e e e e ettt e e e e e e an e e e e e e ennna

LY LTS TP PPT PR PPPPPP
Pressure relief device

Gas-tight housing

IVTGKE (S) et ettt ettt e e e e e et e et e e e e e e bn e e e e e eenna

B I8/ 01T 53 I PPN
Automatic valve/check valve: yes/no 1

Y 1T ) ISR
LI/ =T 3 I PSP
Description and draWingsS ..........cuuieiieiiiee e e e e eaa e e aaa
OpErating PreSSUME(S): .2 ... eeiriieeeeii ettt e et e e et e e e nm e e e e e e e e aaa s kPa
Filling unit: 1/

Y 1T () I RSP
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2.132. LY 11 ISP PTPPPTRR
2.133. DesCription and AraWingS. ....... .o oeeeeieeiiie e ee e e e e e eean e
2.14 Flexible fuel lines or hose(s):
2.141 Y= LT () I TP PUUPPPPPPPTIN
2.142. LY 11 I TSR PP PPTPPPRRR
2.14.3. DTSl ] 1 0] o AU UPPPS SRR
2.144. OpErating PrESSUME(S): 2. uuu i eeiiiieeeeeee e e et e e e e e ee e e e e e e e e e e e eenas kPa
2.15 Pressure and temperature sensor(s): 1
2.15.1. IMTBKE(S) -ttt ettt et ettt et e e et e e nn e
2.152. TYP(S) +etttu et e ettt ettt e ettt ettt e et e e e e e e e
2.153. D=2 ol ] o] (o] o EE PP PPPPTTR
2.154. Operating PreSSUIE(S):. 2. .ouuuueii ettt ear e e e e e ee s kPa
2.16 CNG filter: X/
2.16.1. IMTBKE(S) -ttt ettt e et ettt et e e et e e nnn e
2.162. LY LT TP PP TP PP
2.16.3. DTS ol 110] 110 o H TP PPPPPPPPPPRTN
2.164. Operating PreSSUIE(S):. 2. .o ueuuii e ee ettt ae e e e e e e e rea s kPa
2.17. Service coupling(s) (mono-fuel vehicle withtionp-home system):/1
2.17.1. Y= T () ISP
2.172. B I8/ 01T 3 ISP
2.173. Description and drawings installation................cccooooiiiiii i,
2.18 Connection to CNG system for heating system (adlbior M, and M category of
vehicles only): yes/nd/1
2.181. Y LT (3 PP
2.182. BN/ 1= 3 ISP
2.183. Description and drawings installation................cccooooiviiii i,
2.19 Further documentation
2.191. Description of the CNG equipment and the physedeguarding of the catalyst at
switch-over from petrol to CNG or back.
2.192. System lay-out (electrical connections, vacuwnnections compensation hoses,
etc.)
2.193. Drawing of the symbol
2.194. Adjustment data
2.20 Cooling system: (liquid/air)/1
2.201. System description/drawings with regard to th&GCGequipment............cooeveeiiviiiiiiinnn.

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 byn#teller to verify the gas
tightness of the system.

The installation of the system shall be donadonordance with the installation
manual provided by the retrofit system manufactupart | and Il.

Leakage test procedure for LPG systems

When the installation has been completed,rsiller shall follow the proper
assembly check, paragraph 7.1.4.2. and the stapropedures described in
paragraph 7.1.4.3. After that the system has bék-tip with LPG; it is
necessary to check with a gas detector or a leakaigedetector all the fittings
and connections of the system. The solenoid vadbhed be in open position in
order to subject all the components of the systerthé service pressure. No
evidence of leakage is permitted.

Leakage test procedures for CNG systems

When the installation has been completed,rstller shall follow the proper
assembly check, paragraph 7.1.4.2. and the stapropedures described in
paragraph 7.1.4.3. After that the system has Wded-up with CNG, at the
service pressure; it is necessary to check withsadgtector or a leakage fluid
detector all the fittings and connections of thsetegn. The solenoid valves shall
be in open position in order to subject all the ponments of the system to the
service pressure. No evidence of leakage is peuinit
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Annex 5

PRESCRIPTIONS CONCERNING THE FIXATION OF LPG AND @G\CONTAINER(S)

1.1.

1.2.

1.3.

The requirements of Regulation No. 67, 01 sesfeamendments, concerning the
fixation of LPG container(s) or those of Regulatida. 110 concerning the fixation
of CNG container(s) shall be deemed to be metef dbntainer is secured to the
motor vehicle by at least:

two straps per container,

four bolts, and

appropriate washers or plates if the body Igaatehat location are single thickness;

Assuming that the material grade is Fe 370, tkiadibolts 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
[litres]

the washers or plates [mm]of the container strap

[mm]

S

of bolts
[mm]

up to 85

round:
round:

30x1.5
25x2.5

20x 3
30x 1.5

8

85 - 100

round:
round:

30x 1.5
25X 2.5

30x3
20 x 34

10
8 *

100 - 150

round:
round:

50 x 2
30 x 3

50 x 6

50 x 3_*¥/

12
10 **/

more than 150

shall meet the provisions of Regulation No. 67s@fies of amendments|
for LPG containers, or Regulation No. 110 for CNgxt@iners

*/  In this case the container shall be secured bgast three container straps.
**/ In this case the container shall be secured bgast four container straps.

2.

If the container is installed behind a seattaltclearance of at least 100 mm, in the
longitudinal direction of the vehicle, shall be wided. This clearance may be
divided between the container and the rear pantileof/ehicle and between the seat
and the container.

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

The container straps shall ensure that the daetainer 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 lasfic shall be interposed between the
fuel container and the container straps. Howeaethe location of the fixation of
the washers or plates to the vehicle body no cossfiske material should be present.
Container frame

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

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

at least of the same thickness as the camtadame,

at least 30 mm high and its top is at I188shm above the bottom of the container,
as close as possible, or even within, teatbend of the container.

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

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



