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A. PROPOSAL

"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 RegulationNo. 83, series of
amendments 00 or 01 or 02 or 03 or 04 series,

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

(c) vehicles type-approved pursuant to EC Directig 70/220/EEC up to and
including the amending Directive 96/69/EC,

(d) vehicles type-approved pursuant to EC Directig 88/77/EEC up to and
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1.5. The requirements for the different catego(iés, Ni or others) are defined in
paragraphs 2. to 7/.2

Once the retrofit system is installed in the véhithe 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 accordiRgtlation No. 67, 01 series of
amendments, Part | and the specific vehicle insbmenanuals.

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

2.1.3. "A vehicle is considered mono-fyewhen, 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-fugiwhen after the retrofit, it is equipped to ogeran

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

2.156. "Master-slave systehmeans a retrofit system in which the LPG ECU &IGCECU
is able to translate the petrol ECU control stratieg PG or CNG operation.
2.1.6. "Original vehicle" means a vehicle before th installation of the retrofit
system.
2/ 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. "Specific LPG or CNG retrofit system of an ep@d typ& means systems, which
do not differ in such respect as:

2.2.1. retrofit system manufacturer (responsibteétrofit approval application);

2.2.2. pressure regulator/vaporiser type by theesaanufacturer;

2.2.3. gas fuelling system type by the same mahwfac (i.e. induction mixer, injector
device, vapour or liquid, single or multi-pointeéggion system);

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, $sarized CNG take off), the
safety devices and fuel container accessoriegqsred by Regulation No. 67, 01
series of amendments, or Regulation No. 110, whepsicable (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 componemtsluded 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 state

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 reqairddthe necessary means to
achieve quality assessment and conformity of pribolnof the retrofit system.

2.4. "Installet means an organization which can assume techréspbnsibility for the
correct and safe installation of the approved LR@ &NG retrofit system, in
conformity with respectively paragraphs 6.1.1.31 &r2.1.3. of this Regulatiorn.3

3/ 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,
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For the purposes of this Regulation, "the miavehicle, 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 gdimge demonstrated, and to
which the members of a family refer.

According to this Regulation, "a membert@f tamily' is a vehicleeguipped-with
retrofit system type of which type approval is reqested andsharing the

following essential characteristics with its pareglicle ere
The family definition is based on the original veltle characteristics.

(a) Itis produced by the same vehicleufaoturer.

(b) It is classified in the same category r M, or Mz 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 lwwse 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 hid8
times that of the engine of the parent vehicle.

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

(f) It has the same pollution control system:

(i) same type of catalyst if fitted (three-way, oxidat de NQ)

(i)  air injection (with or without)

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

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

With regard to the requirement of paragras.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):

(@) in the case of a central metering for the wholeialehwhere 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 vehicléwan approved power output
between 0.#P1 and 1.16P2;

attesting the personnel’s necessary expertise lmnavorkshop's suitability to carry out retrofit
system's installation
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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.

(b) in the case of an individual metering per cylinadéiere 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 aregested 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 paragra.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 ritrgystems refer to Regulation
No. 67, 01 series of amendments.

For definitions of the components of CNG ritreystems 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 compnisill the relevant details, included the
approval numbers of each component referred torineX 3A to this Regulation
for LPG system and Annex 3B to this RegulationGNG 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;

3.265

If needed for the purpose of paragraph 8.2., notice of approval of the
retrofit system for a parent vehicle which is diffeent from those the approval
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4.2.

5.1.
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is applied for, certifying that the retrofit system has been approved as a
"master-slave" system, as defined in paragraph 2.&-5.

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

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

The sample(s) of a specific retrofit systerbrsiited to type approval shall be
accompanied by a plate with the trade name or roatke 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, incltthe 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 appr@agetinaster-slave” systems on
at least one parent vehicle, do not need to comtia 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 ayjplee 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 airtieeof issue of the approval.
The same Contracting Party shall not assign theesime approval number to
another type of retrofit system.

Notice of approval or of refusal or of extensidhapproval of a retrofit system
type/part pursuant to this Regulation shall be comicated to the Parties to the
Agreement applying this Regulation, by means abranfconforming to the model
in Annexes 1A and 1B to this Regulation.
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5:6.5. An international approval mark shall be affixed time plate as indicated in
Annexes 2A and 2B, to all retrofit systems, confimgnto a type approved under
this Regulation, in addition to the mark prescribedthis paragraph 4.1. This
approval mark shall consist of:

5:6.5.1. A circle surrounding the letter "E" followed ltlge distinguishing number of the

country which has granted the approval 4

5:6.5.2. 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 sergg amendments to this

Regulation.
5-+4.6. The approval mark shall be clearly readable anichdbelible.
5:8.7. Annexes 2A and 2B to this Regulation give exampleshe arrangement of the

aforesaid plate with approval mark.

4/ 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, 51for the Republic of Korea, 52 for
Malaysia, 53 for Thailand, 54 and 55 (vacant), 56of Montenegro, 56 (Vacant) and 58 for
Tunisia. Subsequent numbers shall be assigned to othiatras in the chronological order in
which they ratify the Agreement Concerning the Alitap for Uniform Technical Prescriptions
for Wheeled Vehicles, Equipment and Parts which lsarfitted and/or be Used on Wheeled
Vehicles and the Conditions for Reciprocal Recagniof Approval Granted on the Basis of
these Prescriptions, and the numbers, and the nantitngs assigned shall be communicated by
the Secretary-General of the United Nations toQbaetracting Parties to the Agreement.
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SPECIFICATIONS REGARDING THE RETROFIT SYSTEMS
PART | - LPG retrofit system specifications:

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

An LPG retrofit system shall consist afskeof the following components:

Components indicated in Regulation NQ.( series of amendments and defined
as necessary,

Installation manual,
End-user manual.

The LPG retrofit system may also includenponents indicated as optional in
Regulation No. 67, 01 series of amendments.

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

Pollutants emissions and £#missions (for category Mand N1 vehicles only)

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 descibd®egulations No. 83/4and
No. 101, or No. 49 5 where applicable, in the limits of the requirenseof
paragraphs 6.124. and 6.1.8:5. The vehicles and/or the engines are also
submitted to a maximum power comparison test, asriteed in Regulation No. 85
for engines, or defined in paragraph 6.1.3. belowéhicles.

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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6.1.23:2.

6.1.24:3.

6.1.254.

6.1.254.1.

Fuel requirements by the engine: the type of fuemally used by the engine could
be:

(@ LPG only(mono-fuel)

(b) both unleaded petrol or LAGi-fuel)

(c) both diesel fuel or diesel fuel and LRdual fuel)

(Provisions for dual fuel have still to be definejl

"Pollutants§ means:
(i) carbon monoxide
(i) hydrocarbons assuming a ratio:

CHygs for petrol,
CHi g6 for diesel fuel,
CH2’52 for LPG,
CH (to be defined) for dual fuel;
(i) oxides of nitrogen, the latter being expredsin nitrogen dioxide (N§&)
equivalent.

(iv) particulates, etc.
Exhaust emissions and g@missions (Mand N category of vehicles):
Specific requirements on the Type | test (vamifythe average exhaust emissions

after a cold start) as defined in Regulation Nq. @3 series of amendments (for
vehicles having the maximum mass not exceeding0Xg)

6.1.25:4.1.1 Fhree-mM easurements of tailpipe emissions shall be perfdraiter a cold start

6.1.2.4.1.2.

with each fuel:

(i) reference petrol,
(i) reference LPG A,
(i) reference LPG B.

The emissions of CO, HGnd NOy ardHC—+-NOG, 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:

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

In case coast-down coefficients of the original &cle used during the type
approval are used, the following conditions shall gply:
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(a) the parent vehicle mass shall be measured withe retrofit system
installed on the vehicle including the LPG tank fuly filled up or shall be
calculated as the sum of the original vehicle refence mass and the mass
of the retrofit system with the LPG tank fully fill ed up,

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

(c) the rolling resistance of the parent vehiclemall correspond to the
original vehicle value proportionally adjusted to he parent vehicle 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 of éhparent vehicle shall be equal
to that of the original vehicle.

6.1.2.4.1.2.2. Using of the table values:

(a) the parent vehicle mass shall be measured withe retrofit system
installed on the vehicle including the LPG tank fuly filled up or shall be
calculated as the sum of the original vehicle refence mass and the mass
of the retrofit system with the LPG tank fully fill ed up,

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

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

(d) the coefficient b shall be the one corresponalj to the reference mass of
the original vehicle.
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6.1.25:4.1.3. Subject to the requirements of paragraph 6.1.2.4.%., the tests shall be
repeated three times using reference petrol. The pant vehicle(s), equipped
with the retrofit system, shall comply with the limt values according to the
type approval of the original vehicle(s) includingthe deterioration factors
applied during the type approval of the original véicle(s).

6.1.2.5:4.1.4. Notwithstanding the requirements of paragraph 6.1.24.1.3., for each
pollutant or combination of pollutants, one of thethree test results may
exceed, by not more than 10 per cent, the limit pseribed, provided that the
arithmetical mean of the three results is below therescribed limit. Where
the prescribed limits are exceeded for more than an pollutant, it is
immaterial whether this occurs in the same test oin different tests.

6.1.2.4.1.5. The number of emission tests prescriben paragraph 6.1.2.4.1.3. may be



6.1.2.4.1.6

6.1.2.4.1.7.
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reduced under the following conditions:

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

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

V1<0.85Gand V1+VX170G and VX G

where:

V1. value of the emission of one pollutant obtaed from the first test
of the Type | performed;

V2: value of the emission of one pollutant obtaed 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) dided by the
deterioration factors.

Subject to the requirements of paragrdp 6.1.2.4.1.8., the tests shall be
repeated three times with each reference LPG. Thegarent vehicle, equipped
with the retrofit system, shall comply with the limt values according to the
type approval of the original vehicle(s) includingthe deterioration factors
applied during the type approval of the original vénicle(s).

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

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

Notwithstanding the requirements of pagraph 6.1.2.4.1.6., for each
pollutant or combination of pollutants, one of thethree test results may
exceed, by not more than 10 per cent, the limit pseribed, provided that the
arithmetical mean of the three results is below therescribed limit. In this
case the prescribed limits may be exceeded for motiean one pollutant in the
same test or in different tests.
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6.1.2.4.1.8.

6.1.254.2.

6.1.254.2.1.

6.1.254.2.2.

6.1.254.3.

6.1.254.3.1.

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

LPG reference fuel may be reduced under the followig conditions:

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

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

M1<0.85Gand M1+MZ1.70G and MZX 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 obtdifiem 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 (carbmnoxide emission test at idling
speed) for vehicles having a maximum mass exce&Js@p kg:

One LPG retrofit system sample, as describggzhragraph 2. of this Regulation,
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 of Reguaition No. 83, 05 series of
amendments, the Type Il test shall be performed ahe request of the system
manufacturer with only one LPG reference fuel chose at the discretion of
the type approval technical service responsible fdhe test.

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

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

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

n
COZLPG =1/n ) 1(COZAi + COZBi)IE

n

1/n.Z CO
|:

C :
1 2petrol i

O2petro| -
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where:
i: number of parent vehicles (i = 1 to n)
COai: mean value of the emissions of £@btained from the three Type |
tests with the retrofit system and with LPG A fehicle No. i,
COsi mean value of the emissions of £abtained from the three Type |

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

6.1.254.3.2. The mean fuel consumption shall be calculat¢de same way as for the mean of
CO, emissions, as defined in paragraph 6.1.2.5.3.1.

6.1.254.3.3. The ratios of C&emissions and fuel consumption shall be calculagsibllows:

Kcoz2 = COLpa/ COxpetral

Kcons= Congpg / Ccm%etrol

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

6.1.26:5. Exhaust emissions (MMs, N, and N categories of vehicles)

This paragraph is reserved for the specific requiements for emissions of
diesel engines approved according to Regulation Nd9 and equipped with a
retrofit LPG system (dual fuel) if required.
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6.1.3. Power requirements
The parent vehicle(s) or engine(s) are submitieitie tests as follows:

6.1.3.1. One LPG retrofit system sample as descritbein paragraph 2. of this
Regulation, installed in the parent vehicle(s) or o the parent engine(s) shall
be submitted to the test procedures of paragraph 6.3.2. or 6.1.3.3. The
measured power with LPG shall be lower than that masured with petrol + 5
per cent.

6.1.3.2. Chassis dynamometer method:

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

(i) reference petrol,

(ii) reference LPG A or B,

The mean of power measurements shall be calcutatéallows:

n
Powetbetrol = 1/n_§

i—1 IDoweﬁetrol [
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n
Powe[PG = 1/ni§l Power_PG. i

The ratio of engine power shall be calculated #s\is:
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:

(i) commercial petrol or diesel fuel,

(i) commercial LPG,

The mean of power measurements shall be calcubatéallows:

n
Powe[)etrol = 1/n_§

21 PoweBetrol i

n
Powef_PG = 1/n£1 Powef_PG_ i

The ratio of engine power shall be calculatedoilews:

Kpower = Powefpg / Powepetrol

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, thewmg 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 systehmall 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 aatttonnections;

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 fuelaségies (e.g. injection).
This can be demonstrated by a monitoring (diagopgtiogramme, while
modifying the signal of one of the petrol systeménsors with an impact on
the injection time,

(b) during a Type | test on petrol the original Ml Bhactivate due to the
electrical disconnection of any original emissietated component,



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.

6.2.2.

6.2.2.1.
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(c) during a Type | test on LPG the original MI stedkivate due to the electrical
disconnection of any original emission-related comgnt, 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 disconnectafnone LPG emission-related
component,

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

The original MI or automatic switch from LPG modegetrol mode shall activate
before the end of the tests under any of the ciomgditabove.

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

The system manufacturer shall provide specificrirtdions 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 speaifjuipment for the use of compressed
natural gas (CNG) in the propulsion system of aaleh

A CNG retrofit system shall consist aste# 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 tiedicle, in a proper way as defined in the
above installation manual, shall comply with thestatlation requirements of
Regulation No. 110. Concerning the fixation of thael container, the
requirements of Regulation No. 110 shall be deetode: met if the requirements
of Annex 5 to the present Regulation are satisfied.

Pollutants emissions and £#issions (for category \Mind N vehicles only)

One CNG retrofit system sample, as desdrib paragraph 2 of this Regulation,
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installed into the parent vehicle as describedaragraph 2. of this Regulation,
shall be submitted to the test procedures desciib&egulations Nos. 8%/ and
No. 101, or No. 4%/, 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 NofaB5engines or defined in
paragraph 6.2.3. below for vehicles.

6.2.23:2.

6.2.24:3.

6.2.254.

6.2.254.1.

Fuel requirements by the engine, the type of foetsnally used by the engine:

(@) CNG only(mono-fuel)

(b) both unleaded petrol or CN@i-fuel)

(c) both diesel fuel or diesel fuel and CNdial fuel)
(provisions for dual fuel have still to be definejl

"Pollutant$ means:
(i) carbon monoxide
(i) hydrocarbons assuming a ratio
CH, g5 for petrol
CH, 6 for diesel fuel
CH,; for CNG
CH (to be defined) for dual fuel
(i) oxides of nitrogen, the latter being expredsn nitrogen dioxide (NO2)
equivalent
(iv) particulates, etc.

Exhaust emissions (Mand N categories of vehicles and €@missions M
category vehicles):

Specific requirements on the Type | test (vandythe average exhaust emissions
after a cold start) as defined in Regulation Nq.@3series of amendments (for
vehicles having the maximum mass not exceeding0Xg)

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 adments in force during the initial type
approval of the engine.
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6.2.254.1.1. Fhree-mMeasurements of tailpipe emissions shall be perfdraiter a cold start
with each fuel:
(i) reference petrol,
(ii) reference G20 fuel,
(iii) reference G25 fuel.

The emissions of CO, HG@Gnd NO, and-HC+NOx are calculated according
Regulation No. 83./4

6.2.2.4.1.2.  Setting of the dynamometer

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

6.2.2.4.1.2.1. Using of coast-down factors/coeftaits of the original vehicle:

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

approval are used, the following conditions shall @ply:

(@) the parent vehicle mass shall be measured withe retrofit system
installed on the vehicle including the CNG tank ful filled up or shall
be calculated as the sum of the original vehicle ference mass and the
mass of the retrofit system with the CNG tank fullyfilled up,

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

(c) the rolling resistance of the parent vehiclehall correspond to the
original vehicle value proportionally adjusted to he parent vehicle
mass measured or calculated as above:

f0' = 0 + (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 of éhparent vehicle shall be
equal to that of the original vehicle.

6.2.2.4.1.2.2. Using of the table values:

(@) the parent vehicle mass shall be measured withe retrofit system
installed on the vehicle including the CNG tank fuly filled up or shall
be calculated as the sum of the original vehicle ference mass and the
mass of the retrofit system with the CNG tank fullyfilled up

(b) the inertia mass of the parent vehicle shallddetermined according to
the mass of the retrofitted vehicle,
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(c) the coefficient a shall be the one correspordj to the reference mass of
the retrofitted vehicle,

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

6.2.2.4.1.3. Subject to the requirements of paragph 6.2.2.4.1.5. the tests shall be
repeated three times using reference petrol. The pant vehicle(s), equipped



6.2.2.4.1.4.

6.2.2.4.1.5.

6.2.2.4.1.6

6.2.2.4.1.7.
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with the retrofit system, shall comply with the limit values according to the
type approval of the original vehicle(s) includingthe deterioration factors
applied during the type approval of the original venicle(s).

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

The number of emission tests prescribén paragraph 6.2.2.4.1.3. may be
reduced under the following conditions:
(@) one test is required if the result obtained foeach pollutant subject to
limitation is less than or equal to 0.7 the emissiplimit (i.e. V1< 0.70 G),
(b) two tests are required if, for each pollutantsubject to limitation the
following requirements are met:

V1<0.85Gand V1+VX1.70G and VX G

where:

V1: value of the emission of one pollutant obtaed from the first test of
the Type | performed,

V 2: value of the emission of one pollutant obtaed 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) dided by the
deterioration factors.

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

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

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

Notwithstanding the requirements of pagraph 6.2.2.4.1.6., for each
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pollutant or combination of pollutants, one of thethree test results may
exceed, by not more than 10 per cent, the limit pseribed, provided that the
arithmetical mean of the three results is below therescribed limit. In this

case the prescribed limits may be exceeded for motiean one pollutant in the
same test or in different tests.

6.2.24.1.8. The number of emission tests prescribed in paragrdp 6.2.2.4.1.6. on each
CNG reference fuel may be reduced under the followig conditions:
(a) one test is required if the result obtained foeach pollutant subject to
limitation is less than or equal to 0.7 the emissiolimit (i.e. M1 < 0.70 G),
(b) two tests are required if, for each pollutantsubject to limitation the
following requirements are met:

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

where:

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

M2: value of the emission of one pollutant ob¢airirom the second test of
the Type | performed,;

G: limit value of the emissions of one pollutdGO/HC/NQ,) e+the-sum
of-twopollutants {HC+NOx}-according to the type approval of the

vehicle(s) divided by the deterioration factors.

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

6.2.25:4.2.1. One CNG retrofit system sample, as describgzhragraph 2. of thiRegulation,
installed into the parent vehicle, as describe@daragraph 2. of this Regulation,
shall be submitted to the type Il test procedurscdbed in Regulation No. 83.

6.2.25:4.2.2. Notwithstanding the provisions of Annex 5 aédrlation No. 83, 05 series of
amendments, the Type Il test shall be performethatrequest of the system
manufacturer with only one CNG reference fuel choatthe discretion of the
type approval technical service responsible fortdise
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6.2.254.3. Calculation of the CQemissions and fuel consumption (for M1 and N1 garg
of vehicles)

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

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

n
=1/ n: § . (COZG2Oi + Cozszs'i

co )12

2CNG;

n
1/n Y CO2
21

C

O2petro| B petrol i

where:

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

CO,c26 mean value of the emissions of £@btained from the three Type |
tests with the retrofit system and with CNG G20wvehicle No. i,

COxc25  mean value of the emissions of £@btained from the three Type |
tests with the retrofit system and with CNG G25vehicle No. i;

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

6.2.254.3.2. The mean fuel consumption shall be calculat¢de same way as for the mean of
CO, emissions, as defined in paragraph 6.2.2.5.3.1.

6.2.25.4.3.3. The ratios of C&emissions and fuel consumption shall be calculagefbllows:

Kcoz2 = COena/ COxpetrol

Kcons= Congne / Congetrol

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

6.2.26:5. Exhaust emissions (MMs, N, and Ny categories of vehicles)

This paragraph is reserved for the specific requiements for emissions of
diesel engines approved according to Regulation Nd9 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 submitiedte tests as follows:
6.2.3.1. One CNG retrofit system sample as destritbg@aragraph 2. of this Regulation,

installed in the parent vehicle(s) or on the paemgine(s) shall be submitted to
the test procedures of paragraph 6.2.3.2. or 8.2.3he measured power with
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CNG shall be lower than that measured with petrSlper cent.
6.2.3.2. Chassis dynamometer method:
The maximum power at the wheels is measured drassts dynamometer on
each parent vehicle with the following fuels:
(i) reference petrol,
(ii) reference fuel G20 or G25,

The mean of power measurements shall be calcubatéallows:

n

Powefoetrol = 1/niE1 Powebetrol i
n

PowetNG = 1/n£1 Powe&NG_ |

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

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

6.2.3.3. 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:

(i) commercial petrol or diesel fuel,

(i) commercial CNG,

The mean of power measurements shall be calcubatéallows:

n
I:)Owefoetrol =1/ ni E 1 I:)Owe{)etrol.i
n
PowebNG = 1/niz1 Powe&NG. i

The ratio of engine power shall be calculatedoilews:
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Kpower = POWeENG / Powepetrol

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

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.

6.2.4.4.

6.2.4.4.1.

OBD requirements and tests for vehiclesfigied 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 antitg or receives an output
from the petrol controller;

"CNG emission-related component” mearyscamponent in the air inlet or in
the exhaust system which supplies an input toagives 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 describedaragraph 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 amenamen both petrol and CNG
modes.

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

Notwithstanding the requirements of geaph 6.2.4.3., a_"Master-slaveetrofit

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 systemillstontinue to monitor the
original emission related components with the ekoapof those which are
not in use

(d) during CNG operations the CNG ECU shall onlpmnitor for the CNG
emission-related components as well as their éattronnections;



6.2.4.4.2.

6.2.4.4.2.1.

6.2.4.4.2.2.

6.2.4.4.2.3.

6.2.4.4.2.4.

7.1.

7.1.1.
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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 1Regulation No. 83, 05 series
of amendments.

The following tests shall be carried @n one parent vehicle, equipped with the

CNG retrofit system:

(a) 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 @nitfiection 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;
(b) during a Type I, test replacement of one CNiBssion-related component
with a deteriorated and defective one or electr@imulation of such a
failure.

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

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

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

INSTRUCTION MANUALS

Installation manual for the retrofit instaildat on the vehicle

Scope

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

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.

List of reference standards:
General requirements

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

The installation manual shall be prepdmethe retrofit system manufacturer.

The installation manual is part of therait system and shall therefore be
provided for eacleconversion Kit.

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

The installation manual can be dividethio parts:
Partl: (i) Part containing the description of #anple of the retrofit system.
(i) Part containing the list of components irated by the retrofit
manufacturer as alternatives.
Part Il: (i) Part containing installation instrigts for the specific vehicle.

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 dateed in accordance with the
authority that grants the type approval.

Contents of Part |, section (i) of instalatmanual

Retrofit system description

Operational principles of the retrojistem

Operational principles of each compowétite retrofit system"

Proper assembly check

The installation manual shall contaie tletailed procedures and actions which
must be taken by the installer to check whethestlstem 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 must be



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.

7.1.5.

7.1.5.1.

7.1.5.1.1.

7.1.5.1.2.

7.1.5.1.3.

7.1.5.1.4.

7.1.5.1.5.

7.1.5.1.6.

7.1.5.1.7.

7.1.5.1.8.

7.1.5.1.9.

7.1.5.1.10.
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performed by the installer.

Service instructions

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

specified.

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

System malfunction

The installation manual shall contam dctions which must 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

Contents of Part Il of installation manual

Retrofit system identification

Retrofit system approval number

Vehicle manufacturer

Vehicle category

Vehicle type

Engine type

Engine displacement

Transmission type

Vehicle model

Type of conversion retrofit (LPG or CNG)

Assembly instruction number
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7.1.5.1.11.

7.1.5.1.12.

7.1.5.2.

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.

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/tgpee of expiry or
replacement date, if it exists

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

Installation instructions
Assembly instructions of all componedoigether with diagrams or photographs
showing clearly the layout of the single componenighin the engine

compartment.

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

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

End-User Manual

Scope

To specify the minimum requirements of the end-us@nual for LPG/CNG
systems maintenance.

General requirements

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

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

The manufacturer of the system shall oielall the necessary information that is
needed for correct use and safe operation of ti&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.
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7.2.2.7.

7.2.3.

7.2.3.1.

7.2.3.2.

7.2.3.3.

7.2.3.4.

7.2.3.5.

7.2.3.5.1.
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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:

(a) Operating characteristics

(b) Performance under normal operating conditions

(c) Extreme ambient conditions.

Safety instructions

The user manual shall give warning for dangetsei@th 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 wheac@dures are not

followed.

If and when safety symbols are used, they shallinrb@ccordance with the
international system, S| and their purpose mustlbarly specified in the user

manual.

The user manual shall indicate proper actionsetdaen 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 systetren needed.

Operating of the LPG/CNG systems
Filling of the LPG/CNG systems

The user manual shall indicate the sequence afatipes needed to fill up the
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7.2.3.5.2.

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.

LPG/CNG containers. Particular attention must bel jo the maximum filling
level of the 80 per cent in case of LPG.

Switch-over procedure

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

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 thellendicator, for example at the
dashboard or at the container. Its read-out hae tclearly explained to the user,
giving particular attention to the 80 per ceniridj 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 timken.

Scrapping of the product

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

MODIFICATION AND EXTENSION OF APPROVAL OF A RETAFIT
SYSTEM TYPE

Every modification of the installation of tlspecific equipment for the use of
LPG or CNG in the propulsion system of the vehishall be notified to the
authority, which granted the retrofit system tygmpmval. The authority may
then either:

Consider that the modifications made aréelyl to have an appreciably adverse



8.1.2.

8.2.

8.3.

8.4.

10.

10.1.

10.2.

11.

11.1.

12.

ECE/TRANS/WP.29/GRPE/2009/19
page 35

effect and that in any case the retrofit systethcimplies with the requirements,
or

Require a further test report from the tézddrservice 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.

Confirmation or refusal of approval, specityinthe alteration, shall be
communicated by the procedure specified in pardg&p. 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 thereofatiner Parties to the 1958
Agreement applying to this Regulation by means ofoanmunication form
conforming to the model in Annexes 1A and/or 1Bhis Regulation.

CONFORMITY OF PRODUCTION

The conformity of production procedures shall conwaith those set out in the
Agreement, appendix 2 (E/ECE/324 - E/ECE/TRANS/B@h/.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 Bown in paragraph 9 above
are not complied with.

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

PRODUCTION DEFINITELY DISCONTINUED

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

NAMES AND ADDRESSES OF TECHNICAL SERVICES RESREIBLE
FOR CONDUCTING APPROVAL TESTS, AND OF ADMINISTRATIK
DEPARTMENTS
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12.1.

The Parties to the Agreement applying thiguRdion shall communicate to the
United Nations Secretariat the names and addrasfséise technical services
responsible for conducting approval tests and efabministrative 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 eeeeeeeeeearaiiaiieieee e e e aeanee s
4, Name and address of manufacturer's represeamtédtapplicable .........................
5. Submitted fOr aPProval ON ...
6. Technical service responsible for conductingraygil tests ..............ccccvviiiieeeeeeeenn.
7. Date of report issued by that SEIVICE ......ccceiiiiiiiiiiiiiiiie e
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 amendmehts 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. I F= [ PP PR P

L4, SIONALIUIE ...ttt e e e ettt et e e e e e e e e s smnmne e e e e e e e e e nnnnnnnnee 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 éygpproval of the vehicle or engine.
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Annex 1A - Addendum

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 name and AAAIESS ........ceceeemiiiiei e e
4 Name and address of manufacturer’s represeatdftiapplicable .........................eeei.



o

R © o~
BB 9®:

11.1.

11.2.

12.
13.
14.
15.

=2

I 1N
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Date of report issued by 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)......................

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 "matiee": yes/no 2

DA et ————— et ettt e e ta e et a e e e et ete e e e e e e eaa e
I [0 F= L0 L= PSPPSR
The documents filed with the application oression of approval can be obtained upon
request.

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 &/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 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 N&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 twlits of the approval number

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

original form.
K @ *115R-00000( \

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.
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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—Nen—m#uswe—sys{em—yesme—1/

254. "Master-slave" system: yes/no 1/

2.65. Vaporiser/pressure regulator(s)

2-65.1. Y LT ) PP
2-65.2. B 01T 653 RSO TUPPPPN
2-653. Certification NUMDET ... e
2-654. [AENEITICALION ....eiiiiiiiiiii ettt
2-655. DIAWINGS ettt e e ne ettt e e e ettt e e et e et e bt e e e e e e e e nra e
2-656. Number of main adjustment POINTS .........cuummeeeeeiriiiii e
2-657. Description of principle of adjustment throughimadjustment points .....................
2-658. Number of idle adjusStment POINTS ..........ccooiiiiiiiiii e
2-6509. Description of principle of adjustment througleiadjustment points .......................
2-65.10. Other adjustment possibilities: if so and whidéscription and drawings) ................
26511,  Operating PreSSUIE(S): 2. . ceii i e eeee ettt e e e et aeeee e ee e e e e eeeenen e kPa
276. Mixing piece: yes/no /1

2+6.1. NN 10 ] 0T PP
2+6.2. Y E T () I TSP PUUPPPPPPPPTIN:
2+6.3. BN 01T 63 SO TUPPPPIN
2746.4. [ = 1Y o TSP
2+6.5. Place of installation (include drawing(S)) e ceeerueeereriiieeeiiiiieeeiiiieeeeeeieeeeananns
276.6. Adjustment POSSIDIIILIES .........uuiiiiiieeee e
2+6.7. OpErating PrESSUMB(S): 2. .uuciiiuiiieeeeiii e et e e et e e et eeeam e e e e e e e et e e e e e eaees kPa
2.87. Gas dosage unit: yes/nbd 1

28:7.1. INUMDET .ttt ne b

28.7.2. Y LT ) PP
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28:73.
28:74.
28:75.
28:76.
28:7.7.
2938.
298.1.
298.2.
2983.
2984.
2985.
2310.9.
2109.1.
2310.9.2.
2310.93.
21094,
21%10.
2331101,
23%1102.
23%1103.
231104,
23%E105.
231%1106.
23%107.
23211,
212111,
232111.1.
232111.2.
232111.3.
232112.
232112.1.
232112.2.
2312112.3.
212113.
212113.1.
2312113.2.
212114,
232114.1.
232114.2.
232115.
232115.1.
232115.2.
2312116.
212116.1.
2312116.2.

Y 1T T PP PP PPPPPPPPPIN
DIAWINGS .cieeitiie ettt eeemm e ettt e e ettt e bt e e e e e et e et e e e e e e e reraa e e e aa s

Place of installation (inClude drawing(S)) -« eeeeeeeremmumiaeeeeaeeriiiaeeeeeeeennnnns
Adjustment POSSIDINTIES ..........ooiiiiiii e
OpPerating PreSSUIE(SYu2 e uuuu e eeeieeeeit e e et ettt eeeee e e e e e eeaeene e e e eeeeees kPa
Gas injection device(s) or injector(s): yes/mo 1

Y LT ) OSSPSR
Y 1215 TP TPT R PPPPPPPPPIN
o 1= o101 or=1 1o ] o 1P
OpPerating PreSSUIE(SYu2 . cuuuuu e eeeetieeeit e e et ettt e e e ee e e e e e eeaeee e e e eeeenes kPa
Drawings Of iNStAllAtioN ..........cooiiiitiiieeii e
Electronic control unit

Y= LT () PP P PP
Y 1T TP TPTRRR R PPPPPPPPPN
Place of INSTAllatioN ...........iiiiii e
Adjustment POSSIDINTIES .........cooiiiiiii e
LPG container

Y T () RSP SPTTTRSRPPRRN
Type(s) (iNClUude AraWinNgS) ........uuiiiicmmmmm e ee e e e e e e e e
NUMDEr Of CONLAINEIS ... e s
(@ o 7= 101 |V PPPRRPSPPPIN litres
LPG fuel pump in container: Yes/Nb.L...........coieeiiiiiiiiiiiiie e
Certification NUMDET .......ooiiiii e e
Drawings of the installation of the container...............c..ccoiiii e,
LPG container accessories

80 per cent stop valve

Y 1T (S PP PPTTT
Operating principle: float/othef @include description or drawings)

Level indicator

IMTBKE(S) - ettt ettt ettt ettt e et e ettt e ettt e e e e e e e nn e e

Y 1T (S TP PP TR
Operating principle: float/othef @include description or drawings)

Pressure relief valv@ischarge valve):

IMTBKE(S) - ettt ettt ettt ettt e e ettt e et e e et e e nnna e e e

LN/ =13 TSR
Pressure relief device

Y T () S PPPS

Type(s) woveveevvrriieeeeennnn. FETTI— I PPN PN PR
Remote-controlled service valve with excess flalve

Y T () PSPPSR
LY/ =63 PSPPSR

Multi-valve yes/no_1



2312116.3.
232117.
232117.1.
232117.2.
2312118.
2312118.1.
232118.2.
2312118.3.
21312.
2313121.
2313122.
2313123.
2313124.
23413.
23413.1.
234:132.
234:133.
234:134.
21514,
231514.1.
2315142.
2315143.
2316:15.
2316:15.1.
2316:152.
2316:153.
2316:154.
231716.
2317£16.1.
2317£162.
2317£163.
2317164.
231817.
231817.1.
2318172.
2318173.
2318174.
231918.
239.18.1.
239.182.
239.183.
2.20109.

220191
220192.
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Multi-valve description (inClude drawings)...cc....ooeeeiereiuiiiieee e
Ventilation NOUSING . ......uuuu et e e e et e e e e e e e e e e e
Y E T () ISP P TR PPPPPPRPPPR
Y11 ISP PT TR
Power supply bushing (fuel pump/actuators)

Y LT ) PRSP
Type(_s) ...............................................................................................................
[0 = 1 T PP
Fuel pump (LPG): yes/nd 1

Y E T () I TP PSUPPPPPPPRTN:

B 137 01T 53 PPN
Pump mounted in LPG container: yes/ho 1

Shut-off valve/ non-return valve/gas tube pressetief valve: ................... yes/nd 1
Y E T () I TSP PUUPPPPPPPRTIN:
Y11 TP TP PRSPPI
Description and draWingS ............eueeeeieiieiiia e e e e e eeenene s
OPEratiNg PrESSUNB(S):. 2. ciiiii it ettt e ettt e e e e e e eeeam e e e e e e e e e e e e eraaeaees kPa
Filling point: X

Y 1T ) PP
B 01T 3 O TUPPPPIN
Description and drawings

Flexible fuel hose(s)/pipes:

Y 1T ) PP
Type(_s) T T T  TIIRS R I
DL <2STod o110 o 1P
OPEratiNg PrESSUME(S):. 2. e iiiii i ee it e et et et e e e e eeeem e e e e e e e e et e eeeeraeeaees kPa
Pressure and temperature sensor(s): 1

Y E T () I TR PUUPPPPPPPRTIN:
Type(g) LTI T T T T NSNS
)11 o ] 110 o PRSPPI
OPEratiNg PrESSUIE(S): 2. i eeeiiieieiae e ettt e emmmm e e e e e e e et e e e e e e e eennenanns kPa
LPG filter unit(s): 1

Y E T () I TSP PUUPPPPPPPPTTN
LY/ 11 TP P PR TPUPPP

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

Y LT ) PP
B/ 01T 63 SO TUPPPPIN
Description and drawings installation

Connection to LPG system for heating system (adlbfor M, and M; categories of
vehicles): yes/no/l1
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220:193. Description and drawings of iNStallation . c.....eeeiiiieeiiii e

22120. Further documentation

221201. Description of the LPG equipment and the physefeguarding of the catalyst at
switch-over from petrol to LPG or back.

221202. System lay-out (electrical connections, vacuemmections compensation
hoses, etc.)

223203. Drawing of the symbol

223204. Adjustment data

22221. Cooling system: (liquid/air)/1

222211. 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

1.
1.1.
1.2.
1.3.
1.4.
1.5.
1.5.1.
1.5.2.
1.5.3.
1.5.4.
1.5.5.
2.
2.1.
2.2.
2.3.

SYSTEM INSTALLED ON VEHICLE TYPE APPROVAL

Description of the parent vehicle

Name and address of the ManUfaCIUIer .eeeeeeeoooii i

Category and identification tyPe .......ccceeieieiiiiiiee e
Chassis identification NUMDET ...
Certification NUMDET ..o e e
Internal combustion engine identification type.............ccoovviiiiiiiieiiiiiiiiieenen

Working principle and thermodynamic CyCle............coooiiiiiiiiiiiiiii e
Naturally aspirated or pressure charged............ocoouvuiiiiieiiiiiiiiiiie e

DISPIACEIMENT ... et e e e e et e eeeeeeees
CatalySt SYSIEIM TYPE ...t ettt e e e e e e e e e e ae e
[GNITION SYSIEM TYPE ..t ettt ettt e e et e e e e e ee e s
Description of the CNG retrofit system

Trade name or Mark NOIAEN ............uueeeiee e
IdentifiCatioN TYPE ....vu e
Drawing / flow-charts of the installation imetvehicle ................ccccoeoeiiiiies .

2—4—Nen—m#uswe—sys{em—yesme—1/

254,

26.5.

2-651.
2-652.
2-6.53.
2-6.54.
2-655.
2-6.506.
2-6517.
2-6.58.
2-6509.

2-6.5.10.
2-6511.

21.6.

2-4.6.1.
24.62.
24.63.
2+4.64.
24.6.5.
2+4.66.
2-4.6.7.
28.7.

2-8.7.1.
2-8.7.2.

"Master-slave" system: yes/no 1/

Pressure regulator(s)

Y LT (3 PP
BN/ 01T 63 IR
Certification NUMDET .......oooiiii e e
Lo =T o)1) {ToF= o] o [P PPPTTT
D= 111 T L TP PPPPTTR
Number of main adjustment POINTS .........commmmeueiie e eeeeees
Description of principle of adjustment throughimadjustment points ..................
Number of idle adjusStment POINTS .........cooviiiiiiiiiiii e
Description of principle of adjustment througltei adjustment points ....................
Other adjustment possibilities: if so whichgcigption anddrawings) ....................
Operating PreSSUIE(S): 2. ... et e e ettt eeemm e e e e e ee e e e e e eeeees kPa
Gas / air mixer (carburettor): yes/nb 1

N 18 1] 0T P
[ E= T () IR TP PPPTTRR
Type(_s) ........................................................................................................
[0 = A1 T
Place of installation (include drawing(S)) e« eeeeruieerriiiieeeeiiiiieeeisiieeessraeaaens
Adjustment POSSIDIIILIES .......cooviiii e
OpErating PrESSUME(S): 2. uuu i eeirieeeeeie e e et e e e e ee e e e e e e e e e e eenas kPa
Flow gas adjuster: yes/né 1

AN [U T ] o7 PP
Y LT (3 PP
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2873, TYPE(S) oieeeeieeitiiie ettt
2-874. DIAQWINGS ..ttt eereen e e et e e e e e e e enaa e e e
2-875. Place of installation (include drawing(S)) e .« e eeeeeeeeeeeenennnns.
2-87.6. Adjustment posSibilities..........ccoeiiiiireeii e
2-87.7. Operating PreSSUre(S)a2....c.uuuuuuiiae e eeeee e

29.38. Gas /air mixer (injector): yes/nd 1

2-98.1. Y 1T () I PP
2982, TYPE(S) s eeeeeeeeitii ittt
2-983. [AentifiCAtiON .......oouiiiiii it
2-984. Operating PreSSUre(S)a2....couuuuuuui e e e eeeee e
2-985. Drawings of installation..............ooovieoariiiiii e

231009. Electronic control unit

23091, MAKE(S) -uuueeeeieeeeit et
23092, TYPE(S) s eeeeeeeeitiiie ettt
2-109.3. Place of installation ...........coouuiiiiince e
2-1094. Adjustment poSSiDilities.........ccooviiiiieeeii e

231.10. CNG container

2320100, MAKE(S) euuuiiiiiiieeiiiie e et e et vmmmmr e e e e e e e e e e aaa e
2-31102. Type(s) (include drawings) ..........coeuvummmmmmeeeeeeriieeeeeiiiieeeearieeeens
2-31103. Number of CONLAINEIS .......ccoviiiiiiiiii i
232104, Total CAPACILY ovvvenieiieiie e eemmme e
2-31105. Certification NUMDET........cooiiiiiiii e
2-11106. Drawings of the installation of the container..............................

21211, CNG container accessories
2-12111. Level or pressure indicator

I R I |V = 12T () I PPN
I I Y/ o 1= (=) PPN

2-12112. Pressure relief valve (discharge valve) 1/

22112, 0. MBKE(S)eeeeununaeeeeeieetiiiiaa e e e e e s cossme e e e e e e e aen e n e e e e e eeeenann s
2AA2112.2. TYPER(S) tevevrrnnaeaeeeieetuiiiaaae e e e s comstmr e e e e e eeenab e e e e e e e eeennnnnnns

232113 Pressure relief device

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

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

At It 0 Tt P Make(s)
A 0 TSP Type(s)

2-12114. Remote controlled automatic valve with excesw flalve

gt It P Make(s)
A PP Type(s)

2-12115. Gas-tight housing

I 0 V0t PSP Make(s)
I 0 PSR Type(s)

24312. Automatic valve/check valve: yes/nb 1

e Nt B \V = 1= (=) I PPN
e N Y/ o 1= () PSS
2-13.123. Description and drawings ............ceveeeeiiieeeeiiiiee e e
2-13124. Operating PreSSUre(S):.2 ... e ee e e e e e e mee e e e eens

234.13. Filling unit: 2/
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Pt B N 1V = 1 (T ) PP PP PO PPPPPPPPPT
P BB BV o =T (S IR PP O PP PPPPPTRR
2-14.133. Description and AraWingS. ...........u e eeereeeiiiii e e e e e e ee e
21514. Flexible fuel lines or hose(s):
25140 MAKE(S) -uuueeeeiiiiitiiie ettt ettt e e e e e e e narn e ae e
o B Y/ o 1= () ISP
S 5 TR T =Y Yo 11 o] (o] o PP
235144, Operating PreSSUIE(S):. 2. .o e e ettt eae e et e e eeaeaa s kPa
216.15. Pressure and temperature sensor(s): 1
26150, MAKE(S) - uuieeeiieiitiit ettt et e a e e e e e e
P R Y/ o 1T () PP PO PPTPPPTT
236153, DESCIIPLON ettt ettt e e ettt e ettt e e e e e e a e e e e e e ee e b
236154, Operating PreSSUIE(S):. 2. .ottt eae e et e e e e ee e e kPa
217.16. CNGfilter: ¥
27060, MAKE(S) - ueeeeiiieiiiiie ettt et et e e e e e et n e
P A A 1Y/ o 1T ) TP PP PPTPTPR
237163, DESCIIPLON .ttt ettt ettt e ettt e e e e et e et e e e e e e e e bt
2-37.164. Operating PreSSUME(S): 2. uuu e e eeie e e et e e e e e ree e e e e e e e e e e eanas kPa
24817. Service coupling(s) (mono-fuel vehicle without firnome system):/1
e A B Y -1 (=T () ISP
e A Y/ o =Y (=) ISP
2-138173. Description and drawings installation......ccccc...coooeiiiiiiiiii e,
21918. Connection to CNG system for heating system (aldbfior M, and M; category of
vehicles only): yes/nd/1
e S B Y -1 (=T () ISP
e S B Y/ o =Y (=) I PRSPPI
2-19.183. Description and drawings installation......cc.cc...coooeiiiiiiiiiie e,
22019. Further documentation
2-20191. Description of the CNG equipment and the physefeguarding of the catalyst at
switch-over from petrol to CNG or back.
2-20192. System lay-out (electrical connections, vacuwnnections compensation hoses,
etc.)
2-20193. Drawing of the symbol
2-20194. Adjustment data
22120. Cooling system: (liquid/air)/1
2.21.20.1. System description/drawings with regard to tNGG2quipment............cccceeeeeevieennns

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 vaivest 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 Whded-up with CNG, at the
service pressure; it is necessary to check withsadgtector or a leakage fluid
detector all the fittings and connections of thetesn. The solenoid valves must
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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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. 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.

6. Container frame

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

6.2. 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

6.2.1. at least of the same thickness as the camtadame,

6.2.2. at least 30 mm high and its top is at I188shm above the bottom of the container,

6.2.3. 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."

B. JUSTIFICATION

Experiences with the implementation of Regulatian W15 have proved that it has a significant

number of inconsistencies that would benefit frame detailed amendments to correct errors,

unclear provisions, and imprecise definitions tlean lead to misinterpretation and, thus,

inconsistencies in the Regulation's "in-field" apalion and implementation by LPG and CNG

equipment suppliers and service providers. Emphiasiglaced on errors affecting both the

substance and meaning of a particular measurer athendments are purely of an editorial

nature. The aims of these various amendmentsngpeyticular:

(a) to clarify the scope of application,

(b) to delete the concept of "non-intrusive" retrsiistems,

(c) to adapt to technical progress and to correct prons for vehicles of M2, M3, N2, N3
categories.

Given the complexity of the basic vehicle techn@sdprovided by the manufacturers) and of
the different types of retrofit systems that haeer developed to adapt and conform to, for
example, new on-board-diagnostic technologies etipesposed amendments help strengthen the
present Regulation in structure and substancehatoittis both solid and flexible, and can be
applied easily by all Contracting Parties as tHe seference for the type approval of any retrofit
systems for LPG and CNG intended to be fitted odeno vehicles.



