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The text of the Regulation, amend to read:

“Regulation No. 115

Uniform provisions concerning the approval of:

1.1.

1.2.

1.3.

1.4.

1.5.

Specific LPG (liquefied petroleum gases) retriit systems
to be installed in motor vehicles for the use of L8 in
their propulsion system

Specific CNG (compressed natural gas) retrofisystems
to be installed in motor vehicles for the use of CH in
their propulsion system

Scope

This Regulation applies to:

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

Part IIl: Specific CNG retrofit systems to be itistéh in motor vehicles for
the use of CNG in the propulsion system.

This Regulation applies when the retrofit eggt manufacturer keep the
initial characteristics of the whole system, foe tpecific vehicle family for
which the approval has been granted.

This Regulation does not apply to the procesiuchecks and inspections
aimed at verifying the correct installation of tlegrofit systems on vehicles,
since this matter relies on the competence of tloatr@cting Party of
Country where the vehicle is registered.

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

(@)  Vehicles type-approved pursuant to Regulatiom R3, series of
amendments 00 or 01 or 02 or 03 or 04 series,

(b)  Vehicles type-approved pursuant to Regulation. M9, series of
amendments 00 or 01 or 02 or 03 series,

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

(d)  Vehicles type-approved pursuant to EC Direct®&77/EEC up to
and including the amending Directive 96/1/EC.

The requirements for the different categofiég N, or others) are defined in
paragraphs 2. to 7.

Once the retrofit system is installed in the véhithe modified vehicle shall
fulfil all the provisions of the Regulation for which ttype approval has
been initially granted.

! Regarding safety requirements, it is recommenidatithe minimum requirements of Regulation
No. 67, 01 series of amendments and RegulatiorlM@shall apply to all retrofitted vehicles.
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2. Definitions

2.1. “Approval of an LPG or CNG retrofit system” means the approval of the type
of retrofit system to be installed in motor vehglor the use of LPG or
CNG.

2.1.1. Specific LPG retrofit system of an approwgde may consist of several

components as classified and approved accordirigegulation No. 67, 01
series of amendments, Part | and the specific leehistruction manual.

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

2.1.3. ‘A vehicle is considered mono-fuel”, when, 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-fuel”, when after the retrofit, it is equipped to

operate on both petrol and LPG or CNG, with a petamk capacity
exceeding 15 litres.

2.1.5. ‘Master-slave system” means a retrofit system in which the LPG Eleciton
Control Unit (ECU) or CNG ECU is able to transl#ite petrol ECU control
strategy in LPG or CNG operation.

2.1.6. ‘Original vehicle” means a vehicle before the installation of th&ofé
system.

2.2. “Soecific LPG or CNG retrofit system of an approved type” 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 mahwifac (i.e. induction mixer,
injector device, vapour or liquid, single or mydiint injection system);

2.2.4. Sensors and actuators set types;

2.2.5. The fuel container type (i.e. LPG liquid ¢a&ff / vapour pressure, LPG

vapour take off, LPG liquid take off / pressurizegpump, pressurized CNG
take off), the safety devices and fuel containereasories, as required by
Regulation No. 67, 01 series of amendments, or Régn No. 110, where
applicable (i.e. relief valve);

2.2.6. Fuel container fitting devices;

Note: With respect to paragraphs 2.2.4., 2.2.5. andb2.the manufacturer of the retrofit
can insert in his installation manual other compdseincluded in the approval, as
interchangeable items (see para. 7).

2.2.7. ECU type by the same manufacturer;

2.2.8. Basic software principles and control sggte

2.2.9. Installation manual (see para. 7);

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

2.3. “System manufacturer” means an organization which can assume technical

responsibility for the manufacturing of LPG and CM&rofit systems and
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can demonstrate that it possesses the featuregregcand the necessary
means to achieve quality assessment and confomhigroduction of the
retrofit system.

2.4. “Installer” means an organization which can assume techrésglonsibility
for the correct and safe installation of the apptbb PG and CNG retrofit
system, in conformity with respectively paragragh$.1.3. and 6.2.1.3. of
this Regulatioh

2.5. For the purposes of this Regulatiag‘parent vehicle’, with regard both to
LPG system and to CNG system, means a vehicledisaiected to act as the
vehicle, on which the requirements of this Regolatiare going to be
demonstrated, and to which the members of a farafbyr.

2.5.1. According to this Regulationa ‘member of the family” is a vehicle sharing
the following essential characteristics with itseyd vehicle:

The family definition is based on the original v&hicharacteristics.
2.5.1.1. (a) It is produced by the same vehicleufaaturer.

(b) It is classified in the same category & 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 arsih specified in earlier series
of amendments of the applicable Regulation.

(d) If the gas fuelling system has a central matgefor the whole engine: it
has arapproved power output between 0.7 and 1.15 timesoftthe
engine of the parent vehicle. If the gas fuelliygtem as an individual
metering per cylinder: it has approved power output per cylinder
between 0.7 and 1.15 times that of the engineeoptrent vehicle.

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

() It has the same pollution control system:
0] Same type of catalyst if fitted (three-way, daiion, DeNQ)
(i)  Airinjection (with or without)
(iii)y  Exhaust gas recirculation (EGR) (with or watlr)

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

2.5.1.2. With regard to the requirement of paragragb.1.1.(a), the vehicle family
can also cover vehicles produced by other vehideaufacturers if it can be
demonstrated to the type approval authority thatdame engine type and
emission strategy is used.

2.5.1.3. With regard to requiremesftparagraph 2.5.1.1.(d):

2 In the bounds of the legislative power of the Cacting Party, as stated in paragraph 1.3. of this

Regulation, in order to ensure a proper qualifaratf the installer, it is recommended to require
valid certificates, issued by the system manufactand/or by skilled organizations, attesting the
personnel's necessary expertise and the workstaitebility to carry out retrofit system's
installation
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(@ In the case of a central metering for the whaddicle where a
demonstration shows that two gas fuelled vehictedcdcbe members
of the same family with the exception of their ap@d power output,
respectively P1 and P2 (P1 < P2), and both aredes if they were
parent vehicles, the family relation will be coresield valid for any
vehicle with an approved power output between 0l74Rd 1.15*P2;

(b) In the case of an individual metering per og$in where a
demonstration shows two gas fuelled vehicles ctn@dnembers of
the same family with the exception of their appby®wer output,
respectively P1 and P2 (P1 < P2), and both aredes if they were
parent vehicles, the family relation will be coresield valid for any
vehicle with an approved power output between 0174Rd 1.15*P2.

2.5.1.4. With regard to the requirement of paralgrajp.1.1.(f) in case of a “master-
slave” system, as defined in paragraph 2.1.6.,fémeily relation will be
considered valid regardless of the presence ddithejection or the EGR.

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

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

3. Application for approval

3.1. The application for approval of a specificoéit system shall be submitted
by the manufacturer or by his duly accredited regnéative.

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

3.2.1. Description of the retrofit system comprigsail the relevant details, included
the approval numbers of each component referreidh thnnex 3A to this
Regulation for LPG system and Annex 3B to this Ratipn for CNG
system;

3.2.2. Description of the parent vehicle(s) on whihe requirements of this
Regulation are going to be tested,;

3.2.3. Description of all modifications appliedtt® original parent vehicle, only in
case of bi-fuel configuration;

3.2.4. Verification of compliance with the speddions prescribed in paragraph 6
of this Regulation;

3.2.5. If needed for the purpose of paragraph B&ice of approval of the retrofit
system for a parent vehicle which is different frohose the approval is
applied for, certifying that the retrofit systemsh&éeen approved as a
“master-slave” system, as defined in paragraptbv2.1.

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

3.4. End-user manual.

3.5 A sample of the specific retrofit system, pmbpénstalled in the parent
vehicle(s).
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4.1.

4.2.

5.1.

5.2.

5.3.

5.4.

5.5.

Markings

The sample(s) of a specific retrofit systefnsitted to type approval shall be
accompanied by a plate with the trade name or mnadrkthe retrofit
manufacturer and the type, as indicated in Ann@%eand 2B.

All retrofit systems, installed in the vehickelonging to the family, as
defined in paragraph 2., shall be identified bylatey in which the approval
number, and the technical specifications, as reduin Annexes 2A and 2B
shall be placed. This plate has to be permanéréd to the structure of the
vehicle and shall be clearly readable and indelible

Approval

If the retrofit system sample submitted foprwal meets the requirements
of paragraph 6. of this Regulation, the type apgk@f the retrofit system
shall be granted.

Retrofit systems, which have already been @muat as “master-slave”
systems on at least one parent vehicle, do not needomply with
paragraph 6.1.4.4.2.1. or 6.2.4.4.2.1. of this Regpn.

An approval number shall be assigned to egph bf the retrofit system

approved. lts first two digits (at present 00 adow to the Regulation in its
original form) shall indicate the series of amendtaencorporating the most
recent major technical amendments made to the Reégulat the time of

issue of the approval. The same Contracting P&yl not assign the same
type approval number to another type of retrofgitsgn.

Notice of approval or of refusal or of extemsiof approval of a retrofit
system type/part pursuant to this Regulation sballcommunicated to the
Parties to the Agreement applying this Regulatiop, means of a form
conforming to the model in Annexes 1A and 1B ts tRegulation.

An international approval mark shall be affixe the plate as indicated in
Annexes 2A and 2B, to all retrofit systems, confiognto a type approved
under this Regulation, in addition to the mark prigd in this
paragraph 4.1. This approval mark shall consist of
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5.5.1. A circle surrounding the letter “E” followdxy the distinguishing number of
the country which has granted the apprdval

5.5.2. The number of this Regulation, followed b tetter “R”, a dash and the
approval number to the right of the circle definedparagraph 5.5.1. The
approval number consists of the retrofit systenetgpproval number, which
appears in the communication form for this typee(garagraph 5.2. and
Annexes 1A and 1B) preceded by two figures indicathe latest series of
amendments to this Regulation.

5.6. The approval mark shall be clearly readabtelanindelible.

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

6. Specifications regarding the retrofit systems
6.1. Part | - LPG retrofit system specifications
6.1.1. Requirements for the installation of specific equipment for the use of LPG in

the propulsion system of a vehicle
6.1.1.1. An LPG retrofit system shall consist aslteof the following components:

6.1.1.1.1. Components indicated in Regulation Nf. @l series of amendments and
defined as necessary,

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 includeponents indicated as optional

in Regulation No. 67, 01 series of amendments.

6.1.1.3. The LPG retrofit system installed in tlediele, in a proper way as defined in
the above installation manual, shall comply witl bhstallation requirements
of Regulation No. 67, 01 series of amendments. c€aing the fixation of
the fuel container, the requirements of Regulatm 67, 01 series of
amendments shall be deemed to be met if the reqeimts of Annex 5 to the
present Regulation are satisfied.

1 for Germany, 2 for France, 3 for Italy, 4 foe tNetherlands, 5 for Sweden, 6 for Belgium, 7 for
Hungary, 8 for the Czech Republic, 9 for SpainfdtBerbia and Montenegro, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 fawitzerland, 15 (vacant), 16 for Norway, 17 for
Finland, 18 for Denmark, 19 for Romania, 20 fordpal, 21 for Portugal, 22 for Russian Federation, 23
for Greece, 24 for Ireland, 25 for Croatia, 26$twvenia, 27 for Slovakia, 28 for Belarus, 29 for
Estonia, 30 (vacant), 31 for Bosnia and Herzeged@dor Latvia, 33 (vacant), 34 for Bulgaria,

35 (vacant), 36 for Lithuania, 37 for Turkey, 3&¢ant), 39 for Azerbaijan, 40 for The former Yugwsl
Republic of Macedonia, 41 (vacant), 42 for the Baam Union (Approvals are granted by its Member
States using their respective ECE symbol), 43dpea, 44 (vacant), 45 for Australia, 46 for Ukraie
for South Africa, 48 for New Zealand, 49 for CyprG8 for Malta, 51 for the Republic of Korea, 52 fo
Malaysia, 53 for Thailand, 54 and 55 (vacant),&8\Montenegro, 57 (vacant) and 58 for Tunisia.
Subsequent numbers shall be assigned to otherigsuintthe chronological order in which they natif
the Agreement Concerning the Adoption for Uniforechinical Prescriptions for Wheeled Vehicles,
Equipment and Parts which can be fitted and/or &edldn Wheeled Vehicles and the Conditions for
Reciprocal Recognition of Approval Granted on tlasiB of these Prescriptions, and the numbers, and
the numbers thus assigned shall be communicatduelyecretary-General of the United Nations to the
Contracting Parties to the Agreement.
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6.1.2.

6.1.2.1.

6.1.2.2

6.1.2.3.

6.1.2.4.
6.1.2.4.1.

6.1.2.4.1.1.

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

One LPG retrofit system sample, as desdrilm paragraph 2.2. of this
Regulation, installed into the parent vehicle(s)dascribed in paragraph 2.5.
of this Regulation, shall be submitted to the tesicedures described in
Regulations No. 83and No. 101, or No. 49where applicable, in the limits
of the requirements of paragraphs 6.1.2dd 6.1.2.5The vehicles and/or
the engines are also submitted to a maximum powerparison test, as
described in Regulation No. 85 for engines, orrdsfiin paragraph 6.1.3.
below for vehicles.

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

(a) LPG only (mono-fuel)
(b)  Both unleaded petrol or LPG (bi-fuel)
(c) Both diesel fuel or diesel fuel and LR@ual fuel)
(Provisions for dual fuel have still to be defined)
‘Pallutants” means:
(@  Carbon monoxide
(b)  Hydrocarbons assuming a ratio:
CH, g5 for petrol,
CH; g6 for diesel fuel,
CH;, 5, for LPG,
CH (to be defined) for dual fuel,

(c)  Oxides of nitrogen, the latter being expresgecitrogen dioxide
(NO,) equivalent.

(d)  Particulates, etc.
Exhaust emissions and L&nissions (Mand N category of vehicles):

Specific requirements on the Type | f@strifying the average exhaust
emissions after a cold start) as defined in ReguwlaNo. 83, 05 series of
amendments (for vehicles having the maximum masst no
exceeding 3,500 kg):

Measurements of tailpipe emission#i Begperformed after a cold start with
each fuel:

(a) Reference petrol,
(b)  Reference LPG A,
(c) Reference LPG B.

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

the engine.

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

the engine.
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The emissions of CO, HGnd NO, are calculated according Regulation
No. 83.

6.1.2.4.1.2. Setting of the dynamometer

With the agreement of the type approval authoritye 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 originahigke used during the type
approval are used, the following conditions shpflg

(@)  The parent vehicle mass shall be measured thiéhretrofit system
installed on the vehicle including the LPG tankKyfdllled up or shall
be calculated as the sum of the original vehicleremce mass and the
mass of the retrofit system with the LPG tank fdilked up;

(b)  The inertia mass of the parent vehicle shaldegrmined according
to the mass of the retrofitted vehicle;

(c)  The rolling resistance of the parent vehiclallskcorrespond to the
original vehicle value proportionally adjusted teetparent 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 plaeent vehicle shall be
equal to that of the original vehicle.

6.1.2.4.1.2.2. Using of the table values:

(@  The parent vehicle mass shall be measured théhretrofit system
installed on the vehicle including the LPG tanKydllled up or shall
be calculated as the sum of the original vehidleremce mass and the
mass of the retrofit system with the LPG tank fdilked up;

(b)  The inertia mass of the parent vehicle shaldbgrmined according
to the mass of the retrofitted vehicle;

(c)  The coefficient a shall be the one correspogdinthe reference mass
of the retrofitted vehicle;

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

6.1.2.4.1.3. Subject to the requirements of papgré.1.2.4.1.5., the tests shall be
repeated three times using reference petrol. Thenpaehicle(s), equipped
with the retrofit system, shall comply with the ltnvalues according to the
type approval of the original vehicle(s) includitite deterioration factors
applied during the type approval of the originahicte(s).

6.1.2.41.4. Notwithstanding the requirements of paragrafhi.2.4.1.3., for each
pollutant or combination of pollutants, one of ttleee test results may
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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.

exceed, by not more than 10 per cent, the limisgibed, provided that the
arithmetical mean of the three results is belowptescribed limit. Where the
prescribed limits are exceeded for more than onkitpat, it is immaterial
whether this occurs in the same test or in diffetests.

The number of emission tests prestribeparagraph 6.1.2.4.1.3. may be
reduced under the following conditions:

(@) One test is required if the result obtaineddach pollutant subject to
limitation is less than or equal to 0.7 the emissidimit
(i.e. V1< 0.70 G);

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

V1<0.85GandV1+V&Z1.70G and VX G
where:

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

V2 value of the emission of one pollutant obtaifredn the second
test of the Type | performed;

G limit value of the emissions of one pollutantQ/EIC/NQ,)
according to the type approval of the vehicle(sjd#id by the
deterioration factors.

Subject to the requirements of papdgr6.1.2.4.1.8., the tests shall be
repeated three times with each reference LPG. pahent vehicle, equipped
with the retrofit system, shall comply with the lirwalues according to the
type approval of the original vehicle(s) includittge deterioration factors
applied during the type approval of the originahiete(s).

If the parent vehicle complies with Regulation N&3, 05 series of
amendments, or with Directive 98/69/EC, or with Rlagion No. 49, 04
series of amendments, or with Directive 1999/96/HE@, vehicle shall not
use petrol for more than a maximum of 90 secondsigeach test.

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

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

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

(@)  One test is required if the result obtainedefach pollutant or for the
combined emission of two pollutants subject to tation is less than
or equal to 0.7 the emission limit (i.,e;M0.70 G);
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6.1.2.42.

6.1.2.42.1.

6.1.2.4.2.2.

6.1.2.43.

6.1.2.4.31.

(b)  Two tests are required if, for each pollutamtfor the combined
emission of two pollutants subject to limitationethfollowing
requirements are met:

M;<0.85Gand M+ M,<1.70G and M<G
where:

M; value of the emission of one pollutant obtainezhfrthe first
test of the Type | performed;

M, value of the emission of one pollutant obtainexfrfithe second
test of the Type | performed;

G limit value of the emissions of one pollutantOEIC/NQ,) or
the sum of two pollutants (HC + N¥according to the type
approval of the vehicle(s) divided by the detetiiorafactors.

Specific requirements on the Type Il test (carbmnoxide emission test at
idling speed) for vehicles having a maximum mas=zering 3,500 kg:

One LPG retrofit system sample, as descrilmegbaragraph 2.2. of this
Regulation, installed into the parent vehicle, asadibed in paragraph 2.5. of
this Regulation, shall be submitted to the Typeest procedures described in
Regulation No. 83.

Notwithstanding the provisions of Axfieof Regulation No. 83, 05 series of
amendments, the Type |l test shall be performdtieatequest of the system
manufacturer with only one LPG reference fuel choaethe discretion of
the type approval technical service responsibletfertest.

Calculation of the COemissions and fuel consumption (for, Mnd N
category of vehicles).

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

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

n
COZLPG =1/n 2 (COZAi + COZBi)IZ

[ -

n
CO2petrol =1 ni E 1C02petrol i
where:

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

COuai mean value of the emissions of Cabtained from the three
Type | tests with the retrofit system and with LRGor
vehicle No. i,

COupi mean value of the emissions of Cébtained from the three
Type | tests with the retrofit system and with LBGor
vehicle No. i;

COxpetroi mean value of the emissions of Cabtained from the three
Type | tests with reference petrol for vehicle No.

11
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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.

6.1.3.3.

The mean fuel consumption shall beutated in the same way as for the
mean of CQ@ emissions, as defined in paragraph 6.1.2.4.3.1.

The ratios of COemissions and fuel consumption shall be calculaed
follows:

K002: COupa/ COZpetroI
Kcons= Congpg / C0n§etro|

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

Exhaust emissions (M3, N, and N categories of vehicles)

This paragraph is reserved for the specific requéngts for emissions of
diesel engines approved according to Regulationd9@&nd equipped with a
retrofit LPG system (dual fuel) if required.

Power requirements
The parent vehicle(s) or engine(s) are submittetie tests as follows:

One LPG retrofit system sample as dedtriipe paragraph 2.2. of this
Regulation, installed in the parent vehicle(s) ortioe parent engine(s) shall
be submitted to the test procedures of paragrap!8.8. or 6.1.3.3. The
measured power with LPG shall be lower than thaasueed with petrol + 5
per cent.

Chassis dynamometer method:

The maximum power at the wheels is measured drassés 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 calcudstéallows:

n
Powebetrol = 1/ni§l Poweb etrol i
n
Powey ps = 1/niE1 Powef_PG_ i

The ratio of engine power shall be calculated #svis:
Kpower: I:>Owe[PG/ Poweﬁetrol
For each vehicle of the family, the official value$ engine power are
multiplied by the above ratio.
Engine dynamometer method:

The maximum power at the crankshaft is measured aan engine
dynamometer according to Regulation No. 85 for gzatent vehicle(s) with
the following fuels:
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6.1.4.

6.1.4.1.
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

(@  Commercial petrol or diesel fuel,
(b)  Commercial LPG.

The mean of power measurements shall be calcudstéallows:

n
Powefoetrol = 1/niE1 Powebetrol i
n
PoweLF,G = 1/ni§1 Power_PG. i

The ratio of engine power shall be calculated #svs:

Kpower = POWerp / POWEetol

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

On-board diagnostic system (OBD) requirements and tests for vehicles
retrofitted with LPG retrofit system.

For the purposes of this paragraph, thewimg definitions apply:

“Original emission-related component’ame any component in the air inlet,
exhaust or evaporative system which supplies antinp or receives an
output from the petrol controller.

“LPG emission-related component” means@mponent in the air inlet or
in the exhaust system which supplies an input tceoeives an output from
the LPG controller.

In the case that there is a need, tadpegrly 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 describedaragraph 2.2. of this Regulation,
installed into the parent vehicle(s), shall compligh the requirements and
tests of Annex 11 of Regulation No. 83, 05 seritammendments on both
petrol and LPG modes.

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

Notwithstanding the requirements of taepgraph 6.1.4.3., a “master-slave”
retrofit system shall fulfil the following requiresnts:

(@  The petrol ECU shall remain activated for eegimanagement in both
petrol and LPG modes;

(b)  During petrol operations the petrol OBD systatmall remain the only
on-board diagnostic system of the vehicle;

(c) During LPG operations the petrol OBD systemllsbantinue to
monitor original emission related components whk exception of
those which are not in use;

13
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6.1.4.4.2.

6.1.4.4.2.1.

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.

(d)  During LPG operations the LPG ECU shall onlymitar for the LPG
emission-related components as well as their éatitonnections;

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

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

(@) The LPG ECU shall follow the petrol ECU on fugtategies (e.g.
injection). This can be demonstrated by a monitpr{diagnostic)
programme, while modifying the signal of one of fhetrol system's
sensors with an impact on the injection time;

(b)  During a Type | test on petrol the original foaktion indicator (MI)
shall activate due to the electrical disconnect@nany original
emission-related component;

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

The following tests shall be carried on the parent vehicle(s), equipped
with the LPG retrofit system, only on LPG operatimgde:

(a) During a Type | test, electrical disconnectwfnone LPG emission-
related component;

(b) During a Type |, test replacement of one LPGissian-related
component with a deteriorated and defective one elgctronic
simulation of such a failure.

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

Fault codes due to malfunctions ofLfR& emission-related components and
their electrical connections shall be stored intR& ECU.

The system manufacturer shall prosjaeific instructions as to read out the
LPG fault codes referred to in paragraph 6.1.434.2.
PART Il - CNG retrofit system specificatiors

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

A CNG retrofit system shall consist asteaf the following components:
Components indicated in Regulation Ni@ dnd defined as necessary;
Installation manual;

End-user manual.

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

The CNG retrofit system installed in thehicle, in a proper way as defined
in the above installation manual, shall comply withe installation
requirements of Regulation No. 110. Concerning ftkation of the fuel
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6.2.2.

6.2.2.1.

6.2.2.2

6.2.2.3.

6.2.2.4.

6.2.2.41.

6.2.2.41.1.

container, the requirements of Regulation No. 14dll$e deemed to be met
if the requirements of Annex 5 to the present Ratiuh are satisfied.

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

One CNG retrofit system sample, as desdrilm paragraph 2.2. of this
Regulation, installed into the parent vehicle ascdbed in paragraph 2.5. of
this Regulation, shall be submitted to the testcedores described in
Regulations Nos. 83and No. 101, or No. 49where applicablen the limits
of the requirements of paragraphs 6.2.2.5. an@.6.2.

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

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

(a) CNG only (mono-fuel);
(b)  Both unleaded petrol or CNG (bi-fuel);
(c) Both diesel fuel or diesel fuel and CN@ual fuel).
(Provisions for dual fuel have still to be defined)
‘Pallutants” means:
(@  Carbon monoxide;
(b)  Hydrocarbons assuming a ratio:

CH, g5 for petrol;

CH; g6 for diesel fuel,

CH, for CNG;

CH (to be defined) for dual fuel,

(c)  Oxides of nitrogen, the latter being expresgecitrogen dioxide
(NO,) equivalent;

(d)  Particulates, etc.

Exhaust emissions {Mnd N categories of vehicles and g@missions M
category vehicles):

Specific requirements on the Type | test (vamidythe average exhaust
emissions after a cold start) as defined in ReguwlaNo. 83, 05 series of
amendments (for vehicles having the maximum masst no
exceeding 3,500 kg):

Measurements of tailpipe emissions shall stopeed after a cold start with
each fuel:

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

The emissions of CO, HC, and N@re calculated according Regulation
No. 83.
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6.2.2.4.1.2.

Setting of the dynamometer

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

6.2.2.4.1.2.1. 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:

(@  The parent vehicle mass shall be measured théhretrofit system
installed on the vehicle including the CNG tanKydilled up or shall
be calculated as the sum of the original vehidleremce mass and the
mass of the retrofit system with the CNG tank fdillied up;

(b)  The inertia mass of the parent vehicle shaldbgrmined according
to the mass of the retrofitted vehicle;

(c)  The rolling resistance of the parent vehiclaliskborrespond to the
original vehicle value proportionally adjusted twetparent vehicle
mass measured or calculated as above:

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

where

f0 = 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 pleent 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.

(@) The parent vehicle mass shall be measured théhretrofit system
installed on the vehicle including the CNG tanHyfdilled up or shall
be calculated as the sum of the original vehicdleremce mass and the
mass of the retrofit system with the CNG tank fdillled up;

(b)  The inertia mass of the parent vehicle shaldegrmined according
to the mass of the retrofitted vehicle;

(c)  The coefficient a shall be the one correspamdinthe reference mass
of the retrofitted vehicle;

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

Subject to the requirements of papigré.2.2.4.1.5. the tests shall be
repeated three times using reference petrol. Thenpaehicle(s), equipped
with the retrofit system, shall comply with the linwalues according to the
type approval of the original vehicle(s) includittge deterioration factors
applied during the type approval of the originahiete(s).

Notwithstanding the requirements ofrageph 6.2.2.4.1.3., for each
pollutant or combination of pollutants, one of ttieee test results may
exceed, by not more than 10 per cent, the limisgibed, provided that the
arithmetical mean of the three results is belowgrescribed limit. In this
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6.2.2.4.1.5.

6.2.2.4.1.6

6.2.2.4.1.7.

6.2.2.4.1.8.

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

The number of emission tests prestribeparagraph 6.2.2.4.1.3. may be
reduced under the following conditions:

(@) One test is required if the result obtaineddach pollutant subject to
limitation is less than or equal to 0.7 the emissidimit
(i.e. V1< 0.70 G),

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

V1<085Gand V1+VZ1.70G and VX G
where:

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

V2  value of the emission of one pollutant obtaifredn the second
test of the Type | performed;

G limit value of the emissions of one pollutantQEIC/NQ,)
according to the type approval of the vehicle(sjd#id by the
deterioration factors.

Subject to the requirements of pardgré2.2.4.1.8., the tests shall be
repeated three times with each reference CNG. Téenp vehicle(s),
equipped with the retrofit system, shall comply hwithe limit values
according to the type approval of the original ed(s) including the
deterioration factors applied during the type apploof the original
vehicle(s).

If the parent vehicle(s) complies with Regulatidlo. 83, 05 series of
amendments, or with Directive 98/69/EC, or with Region No. 49,

04 series of amendments, or with Directive 199%@5/the vehicle shall not
use petrol for more than a maximum of 90 secondsgeach test.

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

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

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

(@) One test is required if the result obtaineddach pollutant subject to
limitation is less than or equal to 0.7 the emissidimit
(i.e. M; £ 0.70 G),

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

M;<085Gand M+ M,<1.70 G and M<G
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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.

where:

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

M2  value of the emission of one pollutant obtaifredn the second
test of the Type | performed;

G limit value of the emissions of one pollutantQ(EIC/NOXx)
according to the type approval of the vehicle(sjd#id by the
deterioration factors.

Specific requirements on the Type Il test (carbmnoxide emission test at
idling speed) for vehicles having a maximum maszesing 3,500 kg:

One CNG retrofit system sample, as descrilmegharagraph 2.2. of this
Regulation, installed into the parent vehicle, asadibed in paragraph 2.5. of
this Regulation, shall be submitted to the typeesit procedures described in
Regulation No. 83.

Notwithstanding the provisions of Annex 5 @drlation No. 83, 05 series of
amendments, the Type |l test shall be performdtieatequest of the system
manufacturer with only one CNG reference fuel choaethe discretion of
the type approval technical service responsibletfertest.

Calculation of the COemissions and fuel consumption (for, Mnd N
category of vehicles)

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

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

n
= +
COpcne =1/ 2 (CC_ +CC )/
n
COspetrol = 1/N. X 1C02petroli
where:
i number of parent vehicles (i = 1 to n)
COsc20 mean value of the emissions of Cabtained from the three
Type | tests with the retrofit system and with C&GO0 for
vehicle No. i;
COya2s mean value of the emissions of Cébtained from the three
Type | tests with the retrofit system and with CKQ5 for
vehicle No. i;
COxpetroi mean value of the emissions of Cabtained from the three

Type | tests with reference petrol for vehicle No.

The mean fuel consumption shall beutated in the same way as for the
mean of CQ emissions, as defined in paragraph 6.2.2.4.3.1.
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6.2.2.43.3.

6.2.2.5
6.2.2.6.

6.2.3.

6.2.3.1.

6.2.3.2.

6.2.3.3.

The ratios of COemissions and fuel consumption shall be calculated
follows:

K(302: COxena! C()Zpetrol

KCons: COIq%NG/ CO”%etrol

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

Exhaust emissions (M3, N, and N categories of vehicles)

This paragraph is reserved for the specific requéngts for emissions of
diesel engines approved according to Regulationd9@&nd equipped with a
retrofit CNG system (dual fuel) if required.

Power requirements
The parent vehicle(s) or engine(s) are submittetie tests as follows:

One CNG retrofit system sample as desdribeparagraph 2.2. of this
Regulation, installed in the parent vehicle(s) ortioe parent engine(s) shall
be submitted to the test procedures of paragrap!8.8. or 6.2.3.3. The
measured power with CNG shall be lower than thasueed with petrol + 5
per cent.

Chassis dynamometer method:

The maximum power at the wheels is measured drassés 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 calcudstéallows:

n
Powetbetrol = 1/n_Z

i—1 IDOV\’%etrol [

n
PowetNG = 1/n£1 Powe&NG_ |

The ratio of engine power shall be calculated #svs:
Kpower = POWeENG / POWEEetrol

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

Engine dynamometer method:

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

(a) Commercial petrol or diesel fuel,
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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.

6.2.4.4.
6.2.4.4.1.
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(b)  Commercial CNG.

The mean of power measurements shall be calcudestéallows:

n
POWeE)etrol =1/ ni —q POWeE)etrol.i
n
PowebNG = 1/ni§1 Powe&NGl i

The ratio of engine power shall be calculatedodlewis:
Kpower: POWG(;NG/ PoweBetrol

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

OBD requirements and tests for vehicles retrofitted with CNG retrofit system.
For the purposes of this paragraph, thewimg definitions apply:

“Original emission-related component’ame any component in the air inlet,
exhaust or evaporative system which supplies antinp or receives an
output from the petrol controller;

“CNG emission-related component” means@mponent in the air inlet or
in the exhaust system which supplies an input tceoeives an output from
the CNG controller.

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

The CNG retrofit system, as describedaragraph 2.2. of this Regulation,
installed into the parent vehicle(s), shall compligh the requirements and
tests of Annex 11 of Regulation No. 83, 05 seritammendments on 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-slave”
retrofit system shall fulfil the following requiresnts:

(@  The petrol ECU shall remain activated for ergimanagement in both
petrol and CNG modes

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

(c) During CNG operations the petrol OBD systemlishantinue to
monitor the original emission related componentshwlie exception
of those which are not in use

(d) During CNG operations the CNG ECU shall onlynitar for the
CNG emission-related components as well as theectital
connections.
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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

7.1.2.
7.1.3.
7.1.3.1.

7.1.3.2.
7.1.3.3.

Notwithstanding the requirements of geaph 6.2.4.3., the CNG retrofit
system shall be submitted to the following testsicl, in the case of Type |
tests, shall be performed according to Annex 11pefglix 1, of Regulation
No. 83, 05 series of amendments.

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

(@ The CNG ECU shall follow the petrol ECU on figtategies (e.qg.
injection and ignition strategies (e.g. spark phdyance)). This can
be demonstrated by a monitoring (diagnostic) pnogne, while
modifying the signal of one of the petrol systemesisors with an
impact on the injection time and on ignition spphkg advance;

(b)  During a Type | test on petrol the original bHall activate due to the
electrical disconnection of any original emissietated component;

(c) During a Type | test on CNG the original Ml 8rectivate due to the
electrical disconnection of any original emissiefated component,
which is in use during CNG operations.

The following tests shall be carried on the parent vehicle(s), equipped
with the CNG retrofit system, only on CNG operatingde:

(a) During a Type | test, electrical disconnectainone CNG emission-
related component;

(b) During a Type |, test replacement of one CNGissian-related
component with a deteriorated and defective one elgctronic
simulation of such a failure.

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

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

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

Instruction manuals

Installation manual for the retrofit installation on the vehicle
Scope

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

List of reference standards:
General requirements

The installation manual has the purposguide the installer through the
correct procedures which shall be observed whigemabling the LPG/CNG
systems.

The installation manual shall be prepénethe retrofit system manufacturer.

The installation manual is part of theakt system and shall therefore be
provided for eacleonversion kit.
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7.1.3.4.

7.1.3.5.

7.1.3.6.

7.1.3.7.

7.1.4.
7.1.4.1.
7.1.41.1.
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.
7.1.45.1.

7.1.4.6.
7.1.4.6.1.

7.1.5.
7.1.5.1.
7.1.5.1.1.

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

The installation manual can be dividethio parts:
Partl: (a) Part containing the description of senple of the retrofit system;

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

Part ll: (a) Part containing installation instraets for the specific vehicle.

Installation manual of the parent vehg)efias 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 leedmined in accordance
with the authority that grants the type approval.

Contents of Part I, section (a) of instalamanual

Retrofit system description

Operational principles of the retrofistem

Operational principles of each compoétie retrofit system
Proper assembly check

The installation manual shall contaie ttetailed procedures and actions
which shall be taken by the installer to check Wwhetthe system has been
assembled in order to safely perform and to abigethe installation
instructions.

Start-up procedures

The installation manual shall contaie ¢hart-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 congraa as well as the system
shall undergo through their working life (time imkcovered by the vehicle)
will be specified.

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

System malfunction

The installation manual shall contaim &lstions which shall be taken in case
the system malfunctions.

Diagnosis

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

Contents of Part 1 of installation manual
Retrofit system identification

Retrofit system approval number
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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.
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.

Vehicle manufacturer

Vehicle category

Vehicle type

Engine type

Engine displacement

Transmission type

Vehicle model

Type of conversion retrofit (LPG or CNG)
Assembly instruction number

General scheme of the retrofit systentaining the following information of
each component:

(a) Identification number;
(b)  Manufacturer's code;
(c)  Type approval, if it exists;

(d) For the containers: capacity/manufacturer/tyaty 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 componentgyether with diagrams or
photographs showing clearly the layout of the gngdmponents within the
engine compartment.

Diagram or photograph showing the epasition where the installer shall
place the retrofit system type approval plate (ard in the conversion Kit).

Clear wiring diagram of the electricgstem 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 inftnen end-user about the
characteristics and safety features of the ingtdlRG/CNG systems.

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

The manufacturer of the system shall okelall the necessary information
that is needed for correct use and safe operafitmed PG/CNG systems.

The user manual shall be considered dstagral part of the system and
therefore be delivered with the LPG/CNG systems.
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7.2.2.5.

7.2.2.6.

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.

7.2.3.5.2.

7.2.3.5.3.

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

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

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

Technical specifications
The user manual shall contain at least the folhgvinformation:
(@)  Operating characteristics
(b)  Performance under normal operating conditions
(c)  Extreme ambient conditions.

Safety instructions

The user manual shall give warning for dangershéalth and safety
categorised in the following way:

(a) SUGGESTIONS for optimal use of the system
(b)  ATTENTION for possible problems due to misuse

(c)  WARNING for damage to persons or goods whercgdares are not
followed.

If and when safety symbols are used, they shaihb&ccordance with the
international system, Sl and their purpose shalclearly specified in the
user manual.

The user manual shall indicate proper actionsetéaken 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&esys

The user manual shall contain all the necessdoynration to the end user
about initial running in and or adjustment of tlystem when 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 LPG/CNG containers. Particular attention shalpaid to the maximum
filling level of the 80 per cent in case of LPG.

Switch-over procedure

The user manual shall clearly describe the metfosiwitching over from
one to the other alternative fuel by giving thewsstre of operations.

Opening/closing of manual valves

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

8.3.

8.4.

Level indicator

The user manual shall state the location of tkiel lmdicator, for example at
the dashboard or at the container. Its read-osittdde clearly explained to
the user, giving particular attention to the 80 pent filling level in case of
LPG.

Maintenance

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

Defects and repair

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

When the system is equipped with a diagnosis syste user manual shall
describe this system and indicate proper actiohe taken.

Scrapping of the product

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

Modification and extension of approval of a retofit system
type

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

Consider that the modifications made arekelyl to have an appreciably
adverse effect and that in any case the retrofitesy still complies with the
requirements, or

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

In both cases described in paragraphs 8.hd 8al.2. above, the authority
shall be presented in the updated installation manu

Confirmation or refusal of approval, specifyithe alteration, shall be
communicated by the procedure specified in pardgrag. above to the
Parties to the 1958 Agreement applying this Regrat

The competent authority issuing the extengibrapproval shall assign a
series number for such an extension and informetifethe other Parties to
the 1958 Agreement applying to this Regulation byans of a

communication form conforming to the model in AnaesextA and/or 1B to

this Regulation.

Conformity of production

The conformity of production procedures shall compith those set out in
the Agreement, appendix 2 (E/ECE/324/Rev.2 - E/HRBINS/505/Rev.2).
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10.

10.1.

10.2.

11.

11.1.

12.

12.1.

Penalties for non-conformity of production

The approval granted in respect of a typeetbfit system pursuant to this
Regulation may be withdrawn if the requirementsl ldown in paragraph 9
above are not complied with.

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

Production definitively discontinued

If the holder of the approval completely @saso manufacture a type of
retrofit system approved in accordance with thigyiRation, he shall so

inform the authority which granted the approvalpod receiving the relevant
communication, that authority shall inform therebé& other Parties to the
1958 Agreement applying this Regulation by meansa cfommunication

form conforming to the model in Annexes 1A and/Brti this Regulation.

Names and addresses of technical services resgble for
conducting approval tests, and of administrative
departments

The Parties to the Agreement applying thiguRdion shall communicate to
the United Nations Secretariat the names and asiesf the technical
services responsible for conducting approval tasts of the administrative
departments which grant approval and to which foceifying approval or

extension or refusal or withdrawal of approvalyes in other countries, are
to be sent.
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Annex 1A

Communication

(Maximum format: A4 (210 x 297 mm))
issued by:  Name of administration:

Concerniné: APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITIVELY DISCONTINUED

of a type of LPG retrofit equipment pursuant to ®agon No. 115

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

Accessories fitted to the contaifer
80 per cent stop valve
Level indicator
Pressure relief valve (discharge valve)
Pressure relief device
Remote controlled service valve with excess flolwea
With/without LPG fuel pump
Multivalve, including the following accessories: .......................
Ventilation housing
Power supply bushing (pump/actuatdrs)
Fuel pump
Vaporiser/pressure regulator
Shut-off valvé
Non-return valvé

Gas tube pressure relief vatve
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10.
11.

11.1.

11.2.

12.
13.
14,
15.

Service coupling

Flexible hosé

Remote filling point

Gas injection device or injecfor
Gas dosage ufit

Gas mixing piece

Electronic control unft
Pressure/temperature serfsor
LPG filter unif

Trade NAME OF MATK ...cccvueiiiieiiit s ceeemee e ee e e e e et e e e e e et e e e saaa s eeseeresanaaeees

Submitted for approval ON .........oooi i
Technical service responsible for conductingapgl tests ..........cccccevvvciiiieeninns
Date of report issued by that SErVICE .......ccccveeeiiiiiiiiniie e
No. of report issued by that SEIVICE ...
Approval granted/refused/extended/WithdrAwn..............cccccvevevereveeeeeeeeeeeenee.
Reason(s) of extension (if applicable) oo

Vehicle types in which the retrofit system chae installed (M and N
categories), or vehicle types in which the retrsfistem can be installed (other
categories of vehicles) and, if applicable, Gdd power ratios (see Addendum
£O ThiS ANNEX) .eviiiiiii e

Emission requirements:

Regulation No. 83, ..... series of amendnients
Regulation No. 49, ..... series of amendnients
OBD requirements:

Has the retrofit system demonstrated to be “mastare”: yes/nd

SHGNALUIE .eeieieiciiie ettt e e e s st bt e e e e bbbt e e s srneeee s s nbbaeeeeennne

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

! Distinguishing number of the country which hasnyea/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 tymeproval of the vehicle or engine.
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Annex 1A - Addendum

Addendum to the communication concerning a typefo
LPG retrofit equipment pursuant to Regulation No. 115

(Approval NO. .....ccovvvveeeeiieieiiee ERrBION NO. ....oooeeiieeeee )
1. Vehicles on which the retrofit equipment hasrbessted:

Vehicle No. 1 2 n

Make:

Type:
Category:

Emission limits:

Power:

Pollution control system type:

2. Test results:

RALO CQLPG/COy petrof - «+«vreerererernesesseeeseeseinssassessesessmssessessesassassesssesssssssesseens
Ratio POWaIlg /POWEetrol (or diesel) «+++xvreerreesresirimiiiiiiisiieiiis s sres s

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

Fuel Petrol (or diesel)* LPG

Vehicle | Engine | Power | CO® |HC® |NO2 |CO7 |Power [CO® |HC® |NOX |CO#
pe 1P g | (gkm) | (gkm) | (gkm) | (gkm) [ (W) | (@/km) | (@/km) | (@km) | (g/km)

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

30

Communication

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

issued by:  Name of administration:

Concerniné: APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITIVELY DISCONTINUED

of a type of CNG retrofit equipment pursuant to Ratgion No. 115
Approval NO. .....cooovvveeiiiiiiieee, EXtension NO. ......ooovviviiiiiiieeeeeeieee
1. CNG equipment comprising:
Container
Accessories fitted to the contaifer
Level or pressure indicator
Pressure relief valve (discharge valve)
Remote-controlled automatic valve with excess flaive
Pressure relief device
Gas-tight housing
Pressure regulator
Automatic valvé
Check valvé
Flexible fuel line or hose
Filling unit’
Gasl/air mixer (injector)
Flow gas adjuster
Gasl/air mixer (carburettor)
Electronic control unft

Pressure/temperature serfsor
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10.
11.

11.1.

11.2.

12.
13.
14,
15.

CNG filte

Submitted for approval ON ...
Technical service responsible for conductingapgl tests .........cccoccvveeviiiiiiieneninnns
Date of report issued by that SErVICE ......cccceeiiiiiiiiiii i
No. of report issued by that SEIVICE ...
Approval granted/refused/extended/WithdrAwn...............ccccoveveveeecceeereeeenene.
Reason(s) of extension (if applicable) oo

Vehicle types in which the retrofit system che installed (M and N
categories), or vehicle types in which the retrsfistem can be installed (other
categories of vehicles) and, if applicable, Gdd power ratios (see Addendum
tO ThiS ANNEX) oo e e

Emission requirements:
Regulation No. 83, ..... series of amendnients

Regulation No. 49, ..... series of amendnients

OBD requirements:
Has the retrofit system demonstrated to be “mastare”: yes/nd

[ F= Tl TP

SHONALUIE: ..ttt e e et e e e e et e e e e e e s et be e e e e s s e e ee e e e n b aaee s

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

! Distinguishing number of the country which hasnyea/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 tymeproval of the vehicle or engine.

31



E/ECE/324/Rev.2/Add.114/Amend.4
E/ECE/TRANS/505/Rev.2/Add.114/Amend.4

Annex 1B - Addendum

Addendum to the communication concerning a typefo
CNG retrofit equipment pursuant to Regulation No. 115

(Approval NO. ......ccovvvvieeiiiiiiiiis Extension NO. .........coovccviniiiiiiieeeeeee, )
1. Vehicles on which the retrofit equipment hasrbessted:

Vehicle No. 1 2 n

Make:

Type:
Category:

Emission limits:

Power:

Pollution control system type:

2. Test results:
RALIO COENG/ COy petrof : «+eeveeeseeeseenesnmseenmenssesssesssssssessessesassesssessessesessenns
Ratio POWegng / POWEEetrol (or diesel) «+++-vveerrreismramimiiiiiiisiie s

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

Fuel Petrol (or diesel) 1/ CNG

Vehidle | Engine | Power |CO® |HC® |NOX |[CO,® |Power |CO® HC® NOX® | CO?
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.
2 Applicable to vehicles of category;Mnd N only.
3 Applicable only to parent vehicle(s).
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Annex 2A

Arrangement of the LPG retrofit system type apprwal
mark

a| 2] s #115R-000000

a =8 mm min.

The above approval mark affixed to the plate of LRR@ofit system, shows that it has
been approved in Iltaly (E3), pursuant to Regulatidn. 115 under approval

number 000000. The symbc#’ indicates the LPG retrofit system, the first tdigits
of the approval number indicate that approval waanigd in accordance to the
requirement of Regulation No. 115 in its originadrh.

/ @ #115R-000000 \

TYPE: LPG/CNG Date: ...

* VAPORIZER FREGULATOR ...
+ GAZFUELLING SYSTEM ...
« SAFETYDEVICE ...l
+ CONTAINER...........

The above plate, with approval mark and some teehnnformation on the retrofit
system, has to be fixed permanently on the bodiefehicle.
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Annex 2B

Arrangement of the CNG retrofit system type approal
mark

| 3] (BEg T3 = ]
) K 115R-000000

a =8 mm min

The above approval mark affixed to the plate of Cie@ofit system, shows that it has
been approved in Italy (E 3), pursuant to Reguhatiw. 115, under approval number
000000. The symbol¥” indicates the CNG retrofit system, the first tdigits of the
approval number indicate that approval was gramextcordance to the requirement of
Regulation No. 115 in its original form.

/ @ *115R-00000( \

TYPE: LPG/CNG Date: ...

* VAPORIZER f REGULATOR ...
+ GAZFUELLING SYSTEM ...
« SAFETYDEVICE ...l
+ CONTAINER............... ...

The above plate, with approval mark and some teehnnformation on the retrofit
system, has to be fixed permanently on the bodgefehicle.
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Annex 3A

Complete list of information for the purpose of he LPG
retrofit system installed on vehicle type approval

1. Description of the parent vehicle

1.1. Name and address of the MANUFACIUIE! e coeeiiiiieiieeiiiieee e
1.2. Category and identification tyPe ........ccccvviiiiiiiiiiiiiiiiie e
1.3. Chassis identification NUMDET ..........oceeemeiii i
1.4. Certification NUMDET ........cooiiii e
1.5. Internal combustion engine identification type...........coe e oo
1.5.1. Working principle and thermodynamic CYCle.............covvvviiiiiiiiiniiiiiiiiee s
1.5.2. Naturally aspirated or pressure charged..........cccvveeiveeiee s
1.5.3. D[] o] =TT =T o 1= o | PP PP PPR TR
1.5.4. CatalySt SYSIEM TYPE ..ot eeeeas
1.5.5. IGNItION SYSTEM TYPE ..veiiiiiie e e
2. Description of the LPG retrofit system

2.1. Trade name or Mark NOIAEr .........cooiiiiiiiiii e
2.2. [AeNtifiCatioN TYPE ..occoiiiiiiiii i
2.3. Drawing / flow-charts of the installation imetvehicle ................cccooeiiiiiiiiiiiiieeens
2.4. “Master-slave” system: yes/no

2.5. Vaporiser/pressure regulator(s)

2.5.1. IMBKE(S) -nvteeetieei ittt ie e et e ettt e e ettt e e e s s bbbt e e e e sb b aee e e e ba et ee e e e nnne
2.5.2. B3/ 0 1=1 5 I
2.5.3. Certification NUMDET ........ccuiiii et
2.5.4. (o =701 ()i o= 14 To] o IR TP PO PP P PP PUUPPPPPPPOR
2.5.5. D= 1Y o TP PP T PUPPPPRPPN
2.5.6. Number of main adjustment POINES .....ccccceeiiiiiiiiiii s
2.5.7. Description of principle of adjustment thgbunain adjustment points .................
2.5.8. Number of idle adjustment POINS ...
2.5.9. Description of principle of adjustment thgbudle adjustment points ...................
2.5.10.  Other adjustment possibilities: if so arfdolr (description and drawings) ............
2.5.11.  OpErating PreSSUMETS)....cvivivivereeeeeeeeeeeeeeeee e eeren e s ee e en e kPa
2.6. Mixing piece: yes/ro

2.6.1. NUMDET ..ottt e st e e
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2.6.2.
2.6.3.
2.6.4.
2.6.5.
2.6.6.
2.6.7.
2.7.
2.7.1.
2.7.2.
2.7.3.
2.7.4.
2.7.5.
2.7.6.
2.7.7.
2.8.
2.8.1.
2.8.2.
2.8.3.
2.8.4.
2.8.5.
2.9.
2.9.1.
2.9.2.
2.9.3.
2.9.4.
2.10.

2.10.1.
2.10.2.
2.10.3.
2.10.4.
2.10.5.
2.10.6.
2.10.7.

2.11.

IMBKE(S) 1-uvveeetieeiiiitiit e et s ettt e e e et e e e e s bbb e e e e e sb b bee e e e e e br e e aeeeaanae
B3/ 01=1 (5 I,
D= 1Y o TP PPRPPN
Place of installation (include drawing(S))..«.eeeveeeeriiieeieeeeeeeeee e
Adjustment POSSIDIIILIES ........c.ii e
OPErAtiNG PrESSUIEES) . ..vveeeieee et ee et kPa

Gas dosage unit: yestno

IMBKE(S) 1-nvveeetieei ittt ie et s e ettt e e et e e e s s bbb e e e e e sb b ree e e e e e e e ae e e e nnne
B3/ 01=T 5 I,
(D= 1Y o PP PP PPRPPN
Place of installation (include drawing(S)).-««eeeeeererriieeiieeeeeeeeeeee e
Adjustment POSSIDIILIES .........iii e
OPETAtiNG PIrESSUIEAS). ... veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseee e e s e enee e kPa
Gas injection device(s) or injector(s): ye$/no

Y= LT () PRSPPI

OPErating PreSSUIEES)........viviveeeeeeeee e et kPa
Drawings of iNStallation .............ccmieeiii i

Electronic control unit

Adjustment POSSIDIIILIES ..........iii et
LPG container

IMBKE(S) 1 etteeeiieeei ettt ettt e et e e e e et e e e e e e ae e e e anee
Type(s) (INClude drawingsS) ......coooeoieeciiiiiiieiieee e e e e e e e e e e e e e e e e e e e e
NUMDET Of CONTAINETS ...ttt
(072 0= (031 SRR litres
LPG fuel pump in CONtaINEr: YESINQ.........ccvoveveveeeeeeeeeeseeeeeeeees e
Certification NUMDET ...........ooii et ee e
Drawings of the installation of the CON&aiN. ...,

LPG container accessories
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2.11.1.
2.11.1.1.
2.111.2.
2.11.1.3.
2.11.2.
2.11.2.1.
2.11.2.2.
2.11.2.3.
2.11.3.
2.11.3.1.
2.11.3.2.
2.11.4.
2.11.4.1.
2.11.4.2.
2.115.
2.11.5.1.
2.115.2.
2.11.6.
2.11.6.1.
2.11.6.2.
2.11.6.3.
2.11.7.
2.11.7.1.
2.11.7.2.
2.11.8.
2.11.8.1.
2.11.8.2.
2.11.8.3.
2.12.
2.12.1.
2.12.2.
2.12.3.
2.12.4.
2.13.
2.13.1.

80 per cent stop valve:

T ) IR P PO UPPPPPPP
LN 115 U
Operating principle: float/otféinclude description or drawings)

Level indicator:

IMIBKE(S) 1 nteteeiee ettt ettt e e ettt e e e e rne s
LD 115 R
Operating principle: float/otféinclude description or drawings)

Pressure relief valve (discharge valve):

IMIBKE(S) . nteeeeite ettt e et e e e e e e rae s

LN 115 U
Pressure relief device:

Remote-controlled service valve with exdkss valve:

IMIBKE(S) . netteetee ettt et e e e e e e e rae s
LD 115 R
Multi-valve: yes/ro

= LT () PSR

Ventilation NOUSING: ......ovviiiiii i
Y= LT () PSR

Power supply bushing (fuel pump/actuators):

IMIBKE(S) . ntteettee ettt e et e e e e rae s
LN 115 R
(D)= 1117 oo PP PR SPTPTPPPP
Fuel pump (LPG): yesfho

IMBKE(S) o vvteeeiie ettt ettt e et e e e et e e e ae e e e eae e e e nnee
L7 =15 T SSURRRPPPIN
Pump mounted in LPG container: yes/no

OPErating PreSSUIETS) .........ovoeeeieeeeee oo kPa
Shut-off valve/ non-return valve/gas tubespuee relief valve: yes/ho

= 1T () PSPPSR
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2.13.2.
2.13.3.
2.13.4.
2.14.

2.14.1.
2.14.2.
2.14.3.
2.15.

2.15.1.
2.15.2.
2.15.3.
2.15.4.
2.16.

2.16.1.
2.16.2.
2.16.3.
2.16.4.
2.17.

2.17.1.
2.17.2.
2.17.3.
2.17.4.

2.18.

2.18.1.
2.18.2.
2.18.3.

2.19.

2.191

2.19.2.
2.19.3.

2.20.

2.20.1.

2.20.2.

2.20.3.

Y S LT3 R R PPPTPPPPPPPP
Description and AraWinNgS ............oeeeeeeeeeereeereeeaaeaaaaenneneeeesneeeeeeeeeeeeeeeeees

OPErating PreSSUIETS) .........ovoeieeeeeee e kPa
Filling point:

IMBKE(S) . vtteeeiee e ettt ettt e et e e e e e e e e e e e e ae e e e nnee
L/ =15 T STSURRSPRPIN
Description and drawings

Flexible fuel hose(s)/pipes:

IMBKE(S) 1 vtteeeiieeee ettt ettt e et e e e e et e e e e e e be e ae e e e anne
LY/ =15 T SRURRRPPPIN
D =ET ol ] o] 1 o] o KPP RUP PP
OPETAtiNG PIrESSUIEES) .......cveeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseeeee e eeen e kPa
Pressure and temperature sensor(s)

= 1T (5 PSPPSR

[T g o] (o o PSPPSR
OPETatiNg PrESSUIEES) .......cveveeeereeeeeeeeeeeeeeeeseseteeesesessesesssaeeeeeeeseeneseeseeeeens kPa
LPG filter unit(s)

IMBKE(S) . vtteeeiee e ettt et ettt e et e e e e e e e e e e ae e e e anee
L7/ =15 I SSUSPRPPPIN
D =ET ol ] o] 1 o] o K PP ROP P
OPETAtiNG PIrESSUIEES) .......cveeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeees e ee e eeen e kPa
Service coupling(s) (mono-fuel vehicle withtip-home systent)

= 1T (5 PSPPSR

Description and drawings installation

Connection to LPG system for heating systatfowed for My and M
categories of vehicles): yes/no 1/

= LT () PSPPSR

Further documentation

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

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

Drawing of the symbol
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2.20.4. Adjustment data
2.21. Cooling system: (liquid/afr)
2.21.1.  System description/drawings with regartheoLPG equipment

! Strike out what does not apply.
2 Specify the tolerance.
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Complete list of information for the purpose of he CNG
retrofit system installed on vehicle type approval

1.
1.1.
1.2.
1.3.
1.4.
1.5.
1.5.1.
1.5.2.
15.3.
1.5.4.
1.5.5.

2.1
2.2.
2.3.
2.4.
2.5,
2.5.1.
2.5.2.
2.5.3.
2.5.4.
2.5.5.
2.5.6.
2.5.7.
2.5.8.
2.5.9.
2.5.10.
2.5.11.
2.6.
2.6.1.

Description of the parent vehicle

Name and address of the MANUFACIUIE! e coeeiiiiieiieeiiiieee e
Category and identification tyPe ........cccviiiiiiiiiiiiiiiiiiie e
Chassis identification NUMDET .........oceemmiiiiiiiiii e
Certification NUMDET ........ooiiiiiit e
Internal combustion engine identification type...........ooeeeee e
Working principle and thermodynamic CYCle...........ccccevvviiiiiiieni i
Naturally aspirated or pressure charged.........ccccvveviieeiee s
D[] o] =TT =T o 1 1= o | PP PPPPR PP
CatalySt SYSIEM TYPE ..ot e ee e
IGNItION SYSTEM TYPE ..vieiiiiie e e
Description of the CNG retrofit system

Trade name or Mark NOIAEr ..........c.ooiiiiiiiii e
[0 =T ] ] {Tor= 1A ] o 1N Y/ o 1= TR
Drawing / flow-charts of the installation imetvehicle .............ccooceiiiiiiiiiis .
“Master-slave” system: yes/no

Pressure regulator(s)

Y= LT () S PRPRPRPPRRP
LY S L1653 T RO OPPPPPR
Certification NUMDET .........uiiiiii e

Identification

Drawings .....ccccceeveeeeeeeeennn.

Number of main adjustment POINES .....ccccciiiiiiiieiiii e
Description of principle of adjustment thgbumain adjustment points .................
Number of idle adjustment POINTS ....ocouveeiiiii i
Description of principle of adjustment thgbudle adjustment points ...................
Other adjustment possibilities: if so whidascription and drawings) ..................
OPEIAtNG PIrESSUIELS) ... eeeeeeeeeeeeeee e eeeee e ee e s et e s e ee e kPa
Gas / air mixer (carburettor): yes/no

L0 T 0] o= TR
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2.6.2. Y= LT () PRSPPI
2.6.3. LY S L1653 PSP OPPPPPP
2.6.4. [ =\ g T £ PSSP
2.6.5. Place of installation (include drawing(S)) . ....cceveeeriiiiiiiieiiiiiiie e eesssieene e
2.6.6. Adjustment POSSIDIILIES ........oevii e e e e e
2.6.7.  OPErating PrESSUIELS).........viveveeeeeeerieesiesesteseeeeeseesssseeeeeesesesesseseeeenesenenaeas kPa
2.7. Flow gas adjuster: yesino

2.7.1. NUMDET ..ttt e e st
2.7.2. Y= LT () S PRSUPRPPRRP
2.7.3. L S L1653 PSP PPPPP
2.7.4. [ =\ g T £ PSPPSR
2.7.5. Place of installation (include drawing(S)). .. .ceeveeeriiiiiiieeniiiiiiie e eserieere e
2.7.6. Adjustment POSSIDIILIES ........oeiit e e e e e e e
2.7.7.  OPErating PrESSUIELS).........vevvereeeeeeiresiesesteseeeeessssesseeeeeesesesesseseeeneneeenaeas kPa
2.8. Gas /air mixer (injector): yes/ho

2.8.1. IMBKE(S) 1.uvteeetieei ittt ie et s e ettt e e e ettt e e e e s bbb e e e et aee e e e br e e ae e e e nnne
2.8.2. B0/ 1= (5 I
2.8.3. [AENLIfICALION ..eeeiiiei e
2.8.4. OPETAtiNG PIrESSUIES). ... veeeeeeeeeeeeeeeeeeeeeeeeeee e eee e e e e s e eree e kPa
2.8.5. Drawings Of INSTallation ...........cooceeeeiiiiiiii e
2.9. Electronic control unit

2.9.1. IMBKE(S) 1-uvveeetieeiitiiteit e et e e ettt e e et e e e s s bbbt e e e e s bbb e e e e e st be e e aeeeaanee
2.9.2. JLID/ 01=T (5 I
2.9.3. Place of INSLallation ...........c..oieeeeieiiiie e
2.9.4. Adjustment POSSIDIITIES ........oeeei e e e e e e e
2.10. CNG container

200 10 I |V 1 =T () I
2.10.2.  Type(s) (iNClude drawings) ........coccvueeeeiiiiiiiieeeessiiiiie e e ee s ssireeeeesesnnees
2.10.3.  NUMDEr Of CONTAINEIS ......uiiiii ettt e e
2.10.4.  TOtAl CAPACILY .oivvviieieei ittt mee ettt e e
2.10.5.  Certification number

2.10.6.  Drawings of the installation of the CONEIN.............ccovviiiiniiiiiiiieee e,
2.11. CNG container accessories

2.11.1.  Level or pressure indicator:

0 I V= 1= () SRR
A 0 O Y/ = (=) P UPPP S PPPPPPRPR
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2.11.2.
2.11.2.1.
2.11.2.2.
2.11.3
2.11.3.1.
2.11.3.2
2.11.4.
2.11.4.1.
2.11.4.2.
2.115.
2.11.5.1.
2.115.2.
2.12.
2.12.1.
2.12.2.
2.12.3.
2.12.4.
2.13.
2.13.1.
2.13.2.
2.13.3.
2.14.
2.14.1
2.14.2.
2.14.3.
2.14.4.
2.15.
2.15.1.
2.15.2.
2.15.3.
2.15.4.
2.16.
2.16.1.
2.16.2.
2.16.3.
2.16.4.

Pressure relief valve (discharge valve)
= LT () PRSP

Pressure relief device:
IMIBKE(S) o nteteeeee e ettt e et ee e e e rae s

LN 115 R
Remote controlled automatic valve with esdgow valve:

Gas-tight housing:

IMIBKE(S) . ntteeite ettt e e e e e e
LN 115 SR
Automatic valve/check valve: yesino

= 1T () PSP

Description and AraWinNgS ............oeeeeeeeeeereeeaeeeaaeeaaaennnenneeesneeeeeeeeeeeeeeeaees
OPEratiNg PrESSUIEES) .......cveveeeereeeeeeseeeeeeeeeseseseeeesessesessseeeseeeeseeesesesseeeeens kPa
Filling unit:

IMBKE(S) . evteeeiie e ettt et ettt e et e e e e e e e e e e e eae e e e e
LY/ =15 I SSUSRRPPPIN
Description and draWinNgS ...........ceeeessserreeeeeessniireeeessssnreeeessssseseeeesssnnnns
Flexible fuel lines or hose(s):

IMBKE(S) 1 vtveeeiee e ettt st e ettt e et e e e e e e e ae e e e abe e e ae e e e naee
LY/ =15 T SSSRRRPRPIN
D =ET ol ] o] 1 o] o KPP RUPPPP
OPETAtiNG PIrESSUIEES) .......cveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseees e ee e en e kPa
Pressure and temperature sensor(s)

= 1T () PSPPSR

[T ] o] (o o PSPPSR
OPETatiNg PrESSUIEES) .......cvveeeereeeeeeeeieeeeeeeeseseseeeaesessesessseeeeeseesneseneeseeenens kPa
CNG filtel:

IMBKE(S) . vvteeeiee e ei ettt ettt e e e e e e e e e s eae e e e anee
L/ =15 T SSURRRPRPIN
D =ET ol ] o] 1 o] o HA PP RPPPPPP

OPETAtiNg PrESSUIEES) .......cveeeeeeeeeeeeeeeeeeeeeseeeeeeeeseeees e ee e enen e kPa
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2.17.

2.17.1.
2.17.2.
2.17.3.

2.18.

2.18.1.
2.18.2.
2.18.3.

2.19.

2.19.1.

2.19.2.

2.19.3.
2.19.4.

2.20.

2.20.1.

Service coupling(s) (mono-fuel vehicle withtinp-home systent)

IMBKE(S) . vvteeeiie e ittt ettt e e e e et e et a e eae e e e anee
LY/ =15 T SSURRRPPRIN
Description and drawings inStallation ..............cccoiiiiiiiiei e

Connection to CNG system for heating syst@owed for My and M; category
of vehicles only): yes/rio

Further documentation

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

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

Drawing of the symbol

Adjustment data

Cooling system: (liquid/ait)

System description/drawings with regartheoCNG equipment ............ccccceeeeeeee.

! Strike out what does not apply.
2 Specify the tolerance.
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Description of the leakage test procedures for CB/LPG
systems installed on vehicles

1.

Scope

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

The installation of the system shall be doneattordance with the
installation manual provided by the retrofit systemnufacturer, Part | and
I.

Leakage test procedure for LPG systems

When the installation has been completed, itistaller shall follow the

proper assembly check, paragraph 7.1.4.2. and the-up procedures
described in paragraph 7.1.4.3. After that theesyshas been filled-up with
LPG; it is necessary to check with a gas deteat@ leakage fluid detector
all the fittings and connections of the system. $bkenoid valves shall be in
open position in order to subject all the composeoft the system to the
service pressure. No evidence of leakage is pesuhit

Leakage test procedures for CNG systems

When the installation has been completed, itistaller shall follow the

proper assembly check, paragraph 7.1.4.2. and the-up procedures
described in paragraph 7.1.4.3. After that théesyshas been filled-up with
CNG, at the service pressure; it is necessary éclctvith a gas detector or a
leakage fluid detector all the fittings and coni@mw of the system. The
solenoid valves shall be in open position in order subject all the

components of the system to the service pressiceevidence of leakage is
permitted.
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Annex 5

Prescriptions concerning the fixation of LPG andCNG
container(s)

1. The requirements of Regulation No. 67, 01 sasfesnendments, concerning
the fixation of LPG container(s) or those of Regjola No. 110 concerning
the fixation of CNG container(s) shall be deemetdanet if the container is
secured to the motor vehicle by at least:
1.1. Two straps per container;
1.2. Four bolts; and
1.3. Appropriate washers or plates if the body [saé that location are single
thickness.
Assuming that the material grade is Fe 370, tkedi bolts shall be of
class 8.8, and have the dimensions specified imeTabelow:
Table 1
Container content Minimum dimensions of the Minimum dimensions of Minimum diameter of
(litres) washers or plates (mm) the container straps (mm) bolts (mm)
Up to 85 round: 30 x 1.5 20x3 8
round: 25 x 2.5 30x15
85 -100 round: 30 x 1.5 30x3 10
round: 25 x 2.5 20 x 3* 8*
100 - 150 round: 50 x 2 50 x 6 12
round: 30 x 3 50 x 3** 10**
More than 150 shall meet the provisions of Regoiaho. 67, 01 series of amendments, for LPG
containers, or Regulation No. 110 for CNG container

In this case the container shall be securedtliyesst three container straps.
In this case the container shall be securedtigast four container straps.

2.

If the container is installed behind a seagtaltclearance of at least 100 mm,
in the longitudinal direction of the vehicle, shiél provided. This clearance
may be divided between the container and the reaelpof the vehicle and

between the seat and the container.

If the container straps also carry the mass@fftiel container, at least three
container straps shall be provided.

The container straps shall ensure that thedoetainer will not slide, rotate
or be dislodged.

A protective material such as felt, leather tasfic shall be interposed
between the fuel container and the container strafmvever, at the location
of the fixation of the washers or plates to theiglehbody no compressible
material should be present.
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6.2.

6.2.1.
6.2.2.

6.2.3.

Container frame

If the container is secured to the motor Mehlty a container frame, the
container frame, the container straps, washerplabes and bolts used shall
meet the provisions of paragraphs 1. to 5. above.

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

At least of the same thickness as the acoetdiame,

At least 30 mm high and its top is at l&&&tmm above the bottom of the
container,

As close as possible, or even within, theekb end of the container.

By “installed longitudinally” it is meant that thexis of the cylindrical fuel
container makes an angle of no more than 30 degvigbsthe longitudinal
centre plane of the vehicle.”




