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Regulation No. 115

Uniform provisions concerning the approval of:

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

II.  Specific CNG (compressed natural gas) retrofit systems to be installed in motor vehicles
for the use of CNG in their propulsion system
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1. SCOPE
This Regulation applies to:
1.1. PartI:  Specific LPG retrofit systems to be installed in motor vehicles for
the use of LPG in the propulsion system.
Part II:  Specific CNG retrofit systems to be installed in motor vehicles for
the use of CNG in the propulsion system.
1.2 This Regulation applies when the retrofit systems manufacturer keep the initial
characteristics of the whole system, for the specific vehicle family for which the { Deleted: vehicles of categories J
| M and N, with the exception of:
approval has been granted. |
;| Deleted: vehicles approved
. . . . . ! /’ before the application of the
1.3. This Regulation does not apply to the procedures, checks and inspections aimed at |/ | requirements of Regulation no.
verifying the correct installation of the retrofit systems on vehicles, since this ,’// 83, 01 series of amendments
matter relies on the competence of the Contracting Party of Country where the { Er‘:]rmatted: Indent: Left: 2'22}
vehicle is registered. e/ :
1|+ | Deleted: vehicles type-
i J /| approved pursuant to
1.4. This Regulation applies to retrofit systems intended to be fitedon, 1 // Reglgation No. 83, approval A
a) petrol_vehicles_of categories M1 and N1 type- approved pursuant to / e -
Regulation No. 83, 05 and later series of amendments; f / //ﬁgma“ed- Font color: Light J
. . . . . /// Deleted: vehicles type-
b) J(petrol and diesel) engines for use in vehicles of categories M and N type- ,* a,fpfofgd gfr;ﬁaeﬁt o
approved pursuant to Regulation No. 49, 04 and later series of /| RegulationNo. 83, others than
, M1 and N1 categories,
amendments; , -
/ Deleted: vehicles type-
/| approved pursuant to
¢) .petrol vehicles of cateqories M1 and N1 type-approved pursuant to /' Reg“';‘ti"“t”g'lsa* f)ezriesg 04
Directive 98/69/EC or later EC Directives and Regulations amending or /| eries o oo
repealing the Directive 70/220/EC; // { Formatted: Indent: Left: 222}
/ ( cm
d) (petrol and diesel) engines for use in vehicles of categories M and N type- / // Deleted: <t>vehicles type-
approved pursuant to Directive 1999/96/EC or later EC Directives and /' /| approved pursuant to
- - . . . ; + | Regulation No. 49, series of
Regulations amending or repealing the Directive 88/77/EC; /| amendments 01 or 02 or 03
;o series.|
< //// P '{ Formatted: Indent: Left: O }
Justification S
777777777777777777777777777777777777777777777777777777777777 {Formatted Font: Bold ]
In order to avoid the long list of exclusions, Aegpl proposes to turn them into a positive _-- { Formatted: Font: Bold J
description of the application field, including an explicit reference to EC Regulations g[lgf \{Formatted: Font: Bold )
Directives, - ‘[ Formatted: Font: Bold J
"+ Formatted: Font: Bold,
> | English (U.K.)
Formatted: Indent: Left: O
cm
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The requirements for the different categories (M1, Ny or others) are defined in

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

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

Specific LPG retrofit system of an approved type may consist of several
components as classified and approved according to Regulation No. 67, 01 series of
amendments, Part I and the specific vehicle instruction manuals.

Specific CNG retrofit system of an approved type may consist of several
components as classified and approved according to Regulation No. 110, Part I and
the specific vehicle instruction manuals.

"A vehicle is considered mono-fuel", when after the retrofit operation, it is
equipped with a petrol tank of capacity < 15 litres, that can only be used to "limp-

"A vehicle is_considered bi-fuel', when after the retrofit, it is equipped to
operate on both petrol and LPG or CNG, with a petrol tank capacity exceeding

"Non _intrusive system'™ means a retrofit system in which the LPG or CNG

""Master-slave system' means a retrofit system in which the LPG ECU or
CNG ECU is able to translate the petrol ECU control strategy in LPG or CNG

15
paragraphs 2. to 7. 1/.
initially granted.
2. DEFINITIONS
2.1.
2.1.1.
2.1.2.
2.1.3.
home".
2.14.
15 litres.
2.15.
2.1.6.
operation.
y

Regarding safety requirements, it is recommended that the minimum

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

- { Deleted: change

- '[ Deleted: to
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2.1.7. “Qriginal vehicle/engine” means a vehicle/engine before the installation of the . - | Formatted: Font: (Default)
retrofit system” - Times New Roman, 12 pt, Bold,
retront system Font color: Auto
AT P i e T -~ - { Formatted: English (U.S.
2.18. “Gas supply device'" means a device for introducing aaseous fuel into the Lok st 88 )
gngine intake manifold (carburetor or injector). (R 110) N {Eﬁéﬁ;ﬁ?ﬁ%;om' 12 pt, Bold, }
TN T - . T P T .77777.77‘\ e
Gas injection device or injector or gas mixing piece” means a device which '+ = —m e
establishes the liguid or vaporized LPG to enter the engine; (R67/01), \ Lm, Hanging: 2.49 cm J
A o _______________ \\\\\\\\\ { Formatted: Font: 12 pt, Bold, }
2.2. "Specific LPG or CNG retrofit system of an approved type" means systems, which '\ " | English (UK.)
o not differ in such respect as: '\ | Formatted: Font: 12 pt, Bold,
do not diffi h respect \
" | | English (U.K.)
2.2.1. retrofit system manufacturer (responsible for retrofit approval application); WA {Eorlmﬁt(tj?(i )Fonti 12 pt, Bold, }
VY \\ nglis K.
2.22. pressure regulator/vaporiser type by the same manufacturer; \\\ \\ ?i‘:]:g;aﬁzsvdégﬂ:&(?;fgg'zot
'| Italic
2.2.3. gas fuelling system type by the same manufacturer (i.e. induction mixer, injector \\\ Formatted: Font: (Default)
device, vapour or liquid, single or multi-point injection System); ' ITtir?eS New Roman, 12 pt, Not
' alic
2.2.4. sensors and actuators set types; (Formatted: engish (us) |
2.2.5. the fuel container type (i.e. as amended by TRANS/WP.29/GRPE/2005/8 (the
reference is incorrect, proposal to eliminate) liquid take off/ vapour pressure,
pressurized by pump), and fuel container accessories,, __ { Deleted: the safety devices and |
o Delete_d: as required by
2.2.6. fuel container fitting devices; “ Regulation No. 67, 01 serics of
N amendments, or Regulation No.
N 1}10, w}}ere applicable
2.217. ECU (Electronic Control Unit) type by the same manufacturer; (e relief valve)
{ Format_ted: Bullets and J
2.2.8. basic software and control strategy; Numbering
7777777777777777777777777777777777777777777777777 T { Deleted: principles J
2.2.9. installation manual (see para. 7);
2.2.10. end-user manual (see para. 7).
2.3 "System Manufacturer" means an organization which can assume technical
responsibility for the manufacturing of LPG and CNG retrofit systems and can
demonstrate that it possesses the features required and the necessary means to
achieve quality assessment and conformity of production of the retrofit system.
2.4, "Installer™ means an organization which can assume technical responsibility

for the correct and safe installation of the approved LPG and CNG retrofit
system, in conformity with respectively paragraphs 6.1.1.3. and 6.2.1.3. of this
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Regulation 2/.

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

With respect to paragraphs 2.2.4., 2.2.5. and 2.2.6., the manufacturer of the retrofit can
insert in his installation manual other components, included in the approval, as
interchangeable items (see para. 7).

According to this Regulation, "a member of the family" is a vehicle sharing the -

following essential characteristics with its parent one:

a)  Itis produced by the same vehicle manufacturer (or same manufacturers
family, see “connected undertakings” concept).

b)  Itis classified in the same category M; or Ny, Vehicles of category My and -

N class I may belong to the same family.

¢) Itis subject to the same emission limits or those specified in earlier series of
amendments of the applicable Regulation.

d)  If the gas fuelling system has a central metering for the whole engine: it has
an approved maximum net power output between 0.7 and 1.15 times that of
the engine of the parent vehicle. If the gas fuelling system as an individual
metering per cylinder: it has an approved maximum net power output per
cylinder between 0.7 and 1.15 times that of the engine of the parent vehicle.

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

2.5.

Note:

2.5.1.

2.5.1.1. For M1 and N1 vehicles:
or multi-point).

2/

In the bounds of the legislative power of the Contracting Party, as stated in

paragraph 1.3. of this Regulation, in order to ensure a proper qualification of the installer,
it is recommended to require valid certificates, issued by the system manufacturer and/or
by skilled organizations, attesting the personnel’s necessary expertise and the workshop’s
suitability to carry out retrofit system’s installation.

- | Deleted: equipped with retrofit
system type of which type
approval is requested and

- { Formatted: Font: Bold

- { Deleted: or M, or M;

N [ Deleted: or N, or N;
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It has the same pollution control system:

- same type of catalyst if fitted (three-way, oxidation, de NOy)
- air injection (with or without)
- Exhaust gas recirculation (EGR) (with or without)

- { Deleted: tested
o ‘[ Deleted: engines

 J JJ

25.101.1,  With regard to the requirement of paragraph 2.5.1.1.(a), the vehicle family can - { peleted: 2
also cover vehicles produced by other vehicle manufacturers if it can be - { Deleted: .
demonstrated to the type approval authority that the same engine type and
emission strategy is used.
251,12 Withregard to requirement of paragraph 256.1.1.(d): - { Deleted: 3 )
- inthe case of a central metering for the whole vehicle where a demonstration
shows two gas fuelled vehicles could be members of the same family with the
exception of their approved maximum net power output, respectively P1 and
P2 (P1 < P2), and both are tested as if they were parent vehicles, the family
relation will be considered valid for any vehicle with an approved maximum
net power output between 0.7+P1 and 1.15%P2;
- in the case of an individual metering per cylinder where a demonstration
shows two gas fuelled vehicles could be members of the same family with
the exception of their approved maximum net power output_per cylinder, [ Deteted: 4. )
respectively P1 and P2 (P1 < P2), and both are tested as if they were parent /( Formatted: Font: (Default
vehicles, the family relation will be considered valid for any vehicle withan ~ / J[ Times New Roman, 12 pt, Bold }
approved maximum net power output per cylinder between 0.7%P1 and ,‘[pormatted; Font: (Default) J
1.15*P2. / /’/,ﬁ‘ Times New Roman, 12 pt, Bold
/ i { Formatted: Font: (Default) }
i A ) , 1| Times New Roman, 12 pt
25.11.3.  With regard to the requirement of paragraph 2.5.1.1.(f) in case of a "master- .~ - Font:

. . . . . /| Formatted: Font: (Default)
slave™ system, as defined in paragraph 2.1.6., the family relation will be /| times New Roman, 12 pt.
considered valid regardless the presence of the air injection or the EGR." 1,/ | Malic, Highlight

32//// _ 1 Formatted: Font: (Default)
25.1.2, For M2, M3, N2 N3 vehicles (possible discrepancy: the family relation is /-~ | Times New Roman, 12 pt,

defined for vehicles but the homologation is based on, the engine emissionsj

performance): v

Highlight

Formatted: Font: (Default)
Times New Roman, 12 pt,
Italic, Highlight

(a) Its engine is produced by the same manufacturer. Formatted: Font: (Default)
\\ Times New Roman, 12 pt
(b) It is subject to the same emission limits or those specified in earlier Formatted: Font: (Default)

series of amendments of the applicable Requlation.

Times New Roman, 12 pt,
Italic, Highlight
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(c) If the gas fuelling system has a central metering for the whole engine:
it has an approved maximum net power output between 0.7 and 1.15
times that of the engine of the parent vehicle. If the gas fuelling system
has an individual metering per cylinder: it has an approved maximum
net power output per cylinder between 0.7 and 1.15 times that of the
engine of the parent vehicle.

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

devices are allowed.""

(e) It has the same pollution control system:
- same type of catalyst if fitted (three-way, oxidation, de NOXL {Formatted: Font: Bold,
- air injection (with or without), ) /| Highiight
- exhaust gas recirculation (EGR) (with or without). * [ Formatted: Highiight
If the parent vehicle was not equipped with air-injection or EGR, vehicles with these /{Eﬁ;ﬂgﬁed: Font: Bold,
///’// {Formatted: Font: Bold,
/.~ | Highlight
2.5.1.2.1, With regard to the requirement of paragraph 2.5.1.2.(a), the vehicle family can a - { Formatted: Highlight
also cover engines produced by other engines manufacturers if it can be RS {F Jr—
demonstrated to the type approval authority that the same engine type and ormattec: fg fg :
emission strateqy is used, *( Formatteds ighight
77777777777777777777777777777777777777777 ‘[Formatted: Font: Bold
2.51.2.2, With regard to requirement of paragraph 2.5.1.2.(¢c): _ - { Formatted: Font: Bold
oo ‘[ Formatted: Font: Bold
- _in the case of a central metering for the whole yehicle where a - { Formatted: Highlight
demonstration shows two gas fuelled yvehicles could be members of the - { Formatted: Font: Bold
same family with the exception of their approved maximum net power \\j Tormatted: Font: Bold,
output, respectively P1 and P2 (P1 < P2), and both are tested as if they \\ +_ | Highlight
were parent vehicles, the family relation will be considered valid for any {Formatted: Font: Bold
Vvehicle with an approved maximum net power output between 0.7*P1 and ™ {Formatted; Font: Bold
1.15%P2; k \\\\\\T Formatted: Font: Bold,
- Highlight
-__in the case of an individual metering per cylinder where a demonstration« \ o {meatted: Font: Bold
shows two gas fuelled vehicles could be members of the same family with ' | Formatted: Font: Bold,
the exception of their approved maximum net power output per cylinder, \\\ "\ Highlight
respectively P1 and P2 (P1 < P2), and both are tested as if they were parent ° \\{ Formatted: Font: Bold
vehicles, the family relation will be considered valid for any vehicle with an ' | Formatted: Font: Bold
approved maximum net power output per cylinder between 0.7*P1 and \\\ \\ Zﬁmzﬁzzd Bullets and
ﬁiﬂ \\ {Formatted: Highlight
251,23, With regard to the requirement of paragraph 2.5.1.2.(f) in case of a "master- . " (Formaties: i
slave” system, as defined in_paragraph 2.1.6., the family relation will be \{F“matted: Highlight
{Formatted: Font: Bold

o 0 A U G . G A A A 0 0 U A . U )
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considered valid regardless the presence of the air injection or the EGR.” _ { Formatted: Font: Bold ]
2.6. For definitions of the components of LPG retrofit systems refer to Regulation
No. 67, 01 series of amendments.
2.7. For definitions of the components of CNG retrofit systems refer to Regulation
No. 110.
3. APPLICATION FOR APPROVAL
3.1. The application for approval of a specific retrofit system shall be submitted by the
manufacturer or by his duly accredited representative,
3.2. It shall be accompanied by the under-mentioned documents in triplicate and by the
following details:
3.2.1. Description of the retrofit system comprising all the relevant details, included the
approval numbers of each component referred to in annex 3A to this Regulation for
LPG system and annex 3B to this Regulation for CNG system;
3.2.2. Description of the parent vehicle(s) on which the requirements of this Regulation
are going to be tested;3.2.3.  Description of all modifications applied to the - { Deleted: J
original parent vehicle,,
T { Deleted: only in case of bi-fuel }
.. . . . R configuration;
3.2.4. Description_of vehicles for_which the retrofit system is proposed to be =
”””””” N A T T T T T A T Y T s Formatted: Font: (Default)
qualified, comprising all the relevant details referred to in item 1a of Annex {Times New Roman, 12 pt }
3A to this Regulation for LPG system and Annex 3B to this Reqgulation for -~ (7 = -~ "" (Defaul)
CNG system.” Times New Roman, 12 pt
. - Delet'ed: <#?Veriﬁcati?n of'
3.2.5. If needed for the purpose of paragraph 5.2., notice of approval of the retrofit e oo i parara e ot
system for a parent vehicle which is different from those the approval is Regulation;]
applied for, certifying that the retrofit system has been approved as a "'non
intrusive™ system, as defined in paragraph 2.1.5.
3.2.6. If needed for the purpose of paragraph 5.3., notice of approval of the retrofit
system for a parent vehicle which is different from those the approval is
applied for, certifying that the retrofit system has been approved as a ""master-
slave' system, as defined in paragraph 2.1.6.
3.2. Installation manual(s) for the retrofit system installation on the parent«---- Formatted: Bullets and
vehicle(s). Numbering



3.4.

3.5.

4.1.

4.2.

5.1.

5.2.

5.3.

5.4.

5.5.
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End-user manual.

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

MARKINGS

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

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

APPROVAL

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

Retrofit systems, which have been already approved as ""non intrusive"
systems on at least one parent vehicle, do not need to comply with
paragraph 6.1.2.2. or 6.2.2.2. of this Regulation.

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

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

Regulation shall be communicated to the Parties to the Agreement applying this
Regulation, by means of a form conforming to the model in annexes 1A and 1B to
this Regulation.

_ - { Deleted: or of extension

o [ Deleted: /part
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5.6. An international approval mark shall be affixed in the plate as indicated in
annexes 2A and 2B, to all retrofit systems, conforming to a type approved under
this Regulation, in addition to the mark prescribed in this paragraph 4.1. This
approval mark shall consist of:

5.6.1. A circle surrounding the letter "E" followed by the distinguishing number of the
country which has granted the approval 3/.

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

Regulation.
5.7. The approval mark shall be clearly readable and be indelible.
5.8. Annexes 2A and 2B to this Regulation give examples of the arrangement of the

aforesaid plate with approval mark.

6. SPECIFICATIONS REGARDING THE RETROFIT SYSTEMS
6.1. PART 1 - LPG retrofit system specifications:
6.1.1. Requirements for the installation of specific equipment for the use of LPG in the

3/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republic, 9 for Spain, 10 for Serbia and Montenegro,
11 for the United Kingdom, 12 for Austria, 13 for Luxembourg, 14 for Switzerland, 15 (vacant),
16 for Norway, 17 for Finland, 18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal,
22 for Russian Federation, 23 for Greece, 24 for Ireland, 25 for Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacant), 36 for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Republic of Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by its Member States using their respective
ECE symbol), 43 for Japan, 44 (vacant), 45 for Australia, 46 for Ukraine, 47 for South Africa
and 48 for New Zealand. Subsequent numbers shall be assigned to other countries in the
chronological order in which they ratify the Agreement Concerning the Adoption for Uniform
Technical Prescriptions for Wheeled Vehicles, Equipment and Parts which can be fitted and/or
be Used on Wheeled Vehicles and the Conditions for Reciprocal Recognition of Approval
Granted on the Basis of these Prescriptions, and the numbers, and the numbers thus assigned
shall be communicated by the Secretary-General of the United Nations to the Contracting Parties
to the Agreement.
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propulsion system of a vehicle

An LPG retrofit system shall consist at least of the following components:

Components indicated in Regulation No. 67, 01 series of amendments and defined
as necessary,

Installation manual,
End-user manual.

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

The LPG retrofit system installed in the vehicle, in a proper way as defined in the
above installation manual, shall comply with the installation requirements of
Regulation No. 67, 01 series of amendments. Concerning the fixation of the fuel
container, the requirements of Regulation No. 67, 01 series of amendments shall be
deemed to be met if the requirements of annex 5 to the present Regulation are
satisfied.

Pollutants emissions and CO, emissions,
One LPG retrofit system sample, as described in paragraph 2 of this Regulation,

installed into the parent vehicle, as described in paragraph 2 of this Regulation,

shall be submitted to the test procedures described in Regulations No. 83 4/ and

No. 101, or No. 49, 5/ where applicable, in the limits of the requirements of

paragraphs 6.1.2.5. and 6.1.2.6. The vehicles and/or the engines are also

submitted to a maximum power comparison test, as described in Regulation No. 85

for engines, or defined in paragraph 6.1.3. below for vehicles.

In order to prove that the retrofit system is ""non intrusive", as defined in
paragraph 2.1.5., the system manufacturer shall provide data and/or
engineering evaluations which adequately demonstrate that the performance

- { Deleted: (for category M, and

N vehicles only)

installation of the retrofit system._For the approval of a retrofit system as
“non-intrusive”, the flow chart provided in figure 1 shall apply.

Justification

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

5/ According to Regulation No. 49, the series of amendments in force during the initial type
approval of the engine.
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cars.
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designed also with the view to avoid any disturb to the original petrol cars components
and devices.
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Figure 1
NON-INTRUSIVE RETROFIT SYSTEM APPROVAL — FLOW CHART
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The length of anv air inlet pines has been substantiallv
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The technical documentation provided
by the retrofit system manufacturer
(data, calculations, tests results ..) about
the electrical/electronic devices of the
retrofit system is sufficient to prove that
the system does mnot affect the
electrical/electronic characteristics of
the air/petrol feeding system
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Further data and/or tests required
by the type-approval are sufficient
to prove that the retrofit system
does not affect significantly the

YES
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The technical documentation provided by the retrofit YES
system manufacturer (data, calculations, tests results ..)
is sufficient to prove that the retrofit system
installation has not affected significantly the
fluidvnamic proverties of the air/petrol feeding svstem
NO
A 4
Witnessed power and/or emission tests
NO demonstrate that the parent vehicle
performances on petrol are almost the [
same with or without the retrofit system
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NON INTRUSIVE

fluidynamic properties and the
electrical/electronic characteristics
of the air/petrol feeding system.
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"Pollutants" means:
(1) carbon monoxide
(i1))  hydrocarbons assuming a ratio:
CH, 85 for petrol
CH, 36 for diesel fuel
CHpss ~ forLPG(MI and NI categories)
CH>s7 for LPG (M2, M3, N2 and N3 categories)

CH (to be defined)  for dual fuel;

(iii)  oxides of nitrogen, the latter being expressed in nitrogen dioxide (NO;)
equivalent.
(iv)  particulates,

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

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

fuel:

(1)  reference petrol,

(il) reference LPG A,

(i) reference LPG B.

The emissions of CO, HC, NO, and HC + NOy are calculated according Regulation
No. 83. 4/.

Setting of the dynamometer

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

In case coast-down coefficients of the original vehicle are known, the following
conditions shall apply:

e the parent vehicle mass shall be measured with the retrofit system***”{

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

4/ According to Regulation No. 83, the series of amendments in force during the initial type
approval of the engine.
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e the rolling resistance of the parent vehicle shall correspond to the<---

original vehicle value proportionally adjusted to the parent vehicle
mass measured or calculated as above:

focorrection formula: fo' = fo + (abs(fo))*(p/m)

where _
m=reference mass of the original parent vehicle; -
p=retrofit system mass;

B e e e

o the other coefficients of the resistance of the parent vehicle shall be+,

equal to that of the original vehicle. N

“«
\

Using of the table values: \

\
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The setting of the dynamometer shall comply with requirements of ‘IN“mbe”"g

Requlation 83 according to the reference mass of the original vehicle.

In both cases, the approval granted is valid also for any retrofit system that
implies vehicle’s different reference mass requiring the use of the next two
higher equivalent inertia cateqories or any lower equivalent inertia category.

6.1.2.5.1.3. Subject to the requirements of paragraph 6.1.2.5.1.5. the tests shall be \
repeated three times with the reference petrol. The test vehicle(s) equipped
with the retrofit system, shall comply with the limit values according to the type
approval of the vehicle(s) including the deterioration factors applied during the type
approval of the vehicle(s).

6.1.2.5.1.4 Notwithstanding the requirements of paragraph 6.1.2.5.1.3., for each pollutant
or combination of pollutants, one of the three test results may exceed, by not
more than 10 per cent, the limit prescribed, provided the arithmetical mean of
the three results is below the prescribed limit. Where the prescribed limits are
exceeded for more than one pollutant, it is immaterial whether this occurs in
the same test or in different tests.

6.1.2.5.1.5. The number of emission tests prescribed in paragraph 6.1.2.5.1.3. can be
reduced in the conditions hereinafter defined:

\ \
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- only one test is_performed if the result obtained for each pollutant S ————
- - N - - . . - - - eleted: IS conaition Is
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070G " pollutant or combination of
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- only two tests are performed if, for each pollutant subject to limitation | e e petrol are less
the following requirements are met: Uy '
| However, one of the three test

' | values obtained may exceed, by
not more than 10 per cent, the

V1<0.85Gand V1+V2<170G and V2<G ,
i | limit prescribed, provided that

! | the arithmetical mean of the
three values is below this limit.{

where:
R

! Where the prescribed limits are

V1: value of the emission of one pollutant obtained from the first test of the | | exceeded for more than one
! pollutant or combination of

Type | performed:; ! | pollutants, it is immaterial

| whether this occurs in the same
! test or different tests.
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If the parent vehicle(s) complies with Regulation No. 83, 05 series of
amendments, or with Directive 98/69/EC, or with Regulation No. 49, 04 series
of amendments, or with Directive 1999/96/EC, during the type 1 test the
vehicle shall only use petrol for a maximum of 90 seconds when operating in
gas mode. In the other cases, this period shall not exceed 60 seconds.

<~~~ 7 Formatted: Indent: Left: 0
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Justification

Aegpl agrees to set a maximum timeframe for the functioning on petrol when operating on
gas.

This will prevent any gas system from eluding the emission requirements on gas.

As demonstrated in the GFV-02-04, if the switching over petrol is prolonged for most part
of the test cycle, the emission on gas are allowed to be even worse than the limits when
theoretically extrapolated to the entire cycle.

In_other words, during gas feeding time the system can “consume” the “emission gain”
accumulated in the petrol functioning, and this could happen for the vast majority of cars
as, on petrol, these normally perform rather above the limits.
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leaving petrol sharply warp up the catalyst to a temperature suitable to ensuring the
highest efficiency for the propane and methane oxidation.
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The same arguments were brought to the attention of the European Commission and of the
other _experts of MVEG when the limit of 60sec was decided for Euro 5/6 cars in the
Regulation (CE) 692/2008.

So, our _proposal is in line with what was already established for cars native on gas, for
which a different design option in the engine/catalyst system could even be taken in order
to minimize the activation time of the catalyst for those specific hydrocarbons.

In the end, it worth being highlighted that, within foresaid maximum limit, the system
manufacturer will be led to minimize the functioning on petrol as to get the best result in
CO2 emission for the specific application, when possible.

6.1.2.5.1.4.2. Notwithstanding the requirements of paragraph 6.1.2.5.1.4.3., for each
pollutant or combination of pollutants, one of the three test results may
exceed, by not more than 10 per cent, the limit prescribed, provided the
arithmetical mean of the three results is below the prescribed limit. Where the
prescribed limits are exceeded for more than one pollutant, it is immaterial
whether this occurs in the same test or in different tests.

Justification

The proposal aims at _ensuring an alignment of the present procedure with the procedure<- - -

of par. 5.3.1.4. of Requlation No. 83, 05 series of amendments. (see also justification to par.

{cm, First line: 0 cm
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6.1.2.5.1.5.)

be reduced in the conditions hereinafter defined:

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

- only two tests are performed if, for each pollutant or for the combined
emission of two pollutants subject to limitation the following
requirements are met:

M1<0.85Gand M1+M2<170G and M2<G

where:

M1: value of the emission of one pollutant obtained from the first test of the
Type | performed;
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M2: value of the emission of one pollutant obtained from the second test of
the Type | performed;

G: limit value of the emissions of one pollutant (CO/HC/NOy) or the sum of
two pollutants (HC + NO,) according to the type approval of the
vehicle(s) divided by the deterioration factors.

6.1.2.5.2. Specific requirements on the Type Il test (carbon monoxide emission test at - { Deleted: §

idling speed) for vehicles having a maximum mass exceeding 3,500 kg:

6.1.2.5.21. One LPG retrofit system sample, as described in paragraph 2. of this«-- *{Format‘ted: Bullets and
Regulation, installed into the parent vehicle, as described in paragraph 2. of Numbering

this Regulation, shall be submitted to the Type Il test procedures described
in Regulation No. 83.

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

6.1.2.5.3. Calculation of the CO, emissions and fuel consumption (for M; and N;
category of vehicles)

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

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

n
COy pg =1/ niz 1(CO2Ai +CO,p;)/ 2
n

CO2petrol =1/ ni§ ICOZpetrol.i
where:
i number of parent vehicles (i =1 to n)
COaai: mean value of the emissions of CO, obtained from the Type I test(s - { Deleted: three

)with the retrofit system and with LPG A for vehicle No. i,

COgsi: mean value of the emissions of CO, obtained from the Type I test(s) - | Deleted: three

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

6.1.2.5.3.2. The mean fuel consumption shall be calculated in the same way as for the
mean of CO, emissions, as defined in paragraph 6.1.2.5.3.1.
6.1.2.5.3.3. The ratios of CO, emissions and fuel consumption shall be calculated as follows:
Kcoz = COx1pi / COxpetrol
Kcons = Consppg / Conspetrol
For each vehicle of the family, the official values of CO, emissions are multiplied
by the above ratios.
6.1.2.5.3.4. Notwithstanding the provisions of paragraph 6.1.2.5.3.1. and 6.1.2.5.3.2., for
non intrusive system, as defined in paragraph 2.1.5. of this Regulation, the [Deleted 13-mode cycle
value of the petrol CO, emission and of the fuel consumption may be the { Formatted: Indent: Left: 2.22
official values of the vehicle No. i. niem
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The requirements regarding emissions of the engine(s) equipped with the retrofit
system, and with the LPG, shall be deemed to be fulfilled if the results meet for
each regulated pollutant (CO, HC, NOy and particulates) the following conditions:
M (MA+MB)2<0855+04G
(2) MAand MB< G '
where:
MA: value of the emissions of one pollutant (CO/HC/NO ) 4/ obtained from the ESC
or ETC test with the retrofit system and with LPGA,,
"MB value of the emissions of one pol Ifuftéﬁtf(cfdlﬁc*/f\lb*)f 4/__obtained from the "
ESC or ETC test with the retrofit system and withLPGB,,
's:_mean value of the emissions of one pollutant (CO/HC/NO 7)7477 66téfnfeaff7r6rﬁﬂ \
the ESC or ETC test with the reference petrol,,
G:__limit value of the emissions of one pol Ihiénftf(ébfllifcfllilE)*)*zi/*a{céérfd]ﬁqf to the
type approval of the engine in the ESCor ETCtest,
6.1.3. Power requirements
The parent vehicle(s) or engine(s) are submitted to the tests as follows:
6.1.3.1. One LPG retrofit system sample as described in paragraph 2 of this Regulation,

Notwithstanding the provision of the first indent, mono-fuel vehicles of M1 and

installed in the parent vehicle(s) or on the parent engine(s) shall be submitted to the
test procedures of paragraph 6.1.3.2. or 6.1.3.3. The measured maximum power
with LPG shall be lower than that measured with petrol + 5 per cent.

N1 categories may be tested with the reference petrol before the retrofit if
tests after the installation of the retrofit system are not possible or may result
in false results. The total vehicle mileage between the tests before and after the
retrofit shall not exceed [200] km.

NotWIthstandlnq the provision of the first indent, vehicles of M2, M3, N2, N3
cateqories or their engines shall be tested with the reference diesel fuel before
the retrofit. The total vehicle mileage between the tests before and after the
retrofit shall not exceed [500] km. The total engine operation time between the
tests before and after the retrofit shall not exceed [20] h.
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Chassis dynamometer method:

each parent vehicle with the following fuels:

(i) reference petrol,
(ii)) reference LPG A or B,

The mean of power measurements shall be calculated as follows:

Power

n
petrol ~ 1/n Y Power

=1 petrol.i

n
PowerLPG = l/niEIPowerLPGi

The ratio of engine power shall be calculated as follows:
Kpower = Powerrpg / Powerpeiol

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

Engine dynamometer method:

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

(1) ,reference petrol, fuel,

(i) commercial LPG,

The mean of power measurements shall be calculated as follows:

n
- l/nE Powerpetrol.i
1=1
n

PowerLPG = l/nizlPowerLPG.i

Powerpetrol

The ratio of engine power shall be calculated as follows:
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Kpower = Powerrpg / Powerpetrol
For each vehicle of the family, the official values of engine power are multiplied by
the above ratio.
where:
n-_number of parent vehicles/engines (i=1ton),
Powerpetroi_-_mean value of maximum power measured with petrol, KW, N
Power pc-__mean value of maximum power measured with LPG A or B, kW. .

6.1.3.4. Notwithstanding the provisions of paragraph 6.1.3.1., with regard to the way to
calculate the mean of maximum power on petrol in paragraphs 6.1.3.2.
and 6.1.3.3.,, for non intrusive system, as defined in paragraph 2.1.5. of this
Regulation, the value of maximum power on petrol of the vehicle(s) No. i may
be the official value.

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

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

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

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

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

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

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

6.1.4.4.1 Notwithstanding the requirements of the paragraph 6.1.4.3., a ""Master-slave"

retrofit system shall only fulfil the following requirements:
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The petrol ECU shall remain activated for engine management in both
petrol and LPG modes

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

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

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

Notwithstanding the requirements of paragraph 6.1.4.3., the LPG retrofit
system shall only be submitted to the following tests, which, in the case of Type
I tests, shall be performed according to Annex 11, Appendix 1, of Regulation
No. 83, 05 series of amendments.

The following tests shall be carried out on one parent vehicle, equipped with
the LPG retrofit system:

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

during a Type | test on petrol the original MI shall activate due to the
electrical disconnection of any original emission-related component;

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

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

a)

b)

during a Type | test, electrical disconnection of one LPG emission-
related component;

during a Type |, test replacement of one LPG emission-related
component with a deteriorated and defective one or electronic simulation
of such a failure.
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The original Ml or automatic switch from LPG mode to petrol mode shall
activate before the end of the tests under any of the conditions above.

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

6.1.4.4.2.4. The system manufacturer shall provide specific instructions as to read out the
LPG fault codes referred to in paragraph 6.1.4.4.2.3.
6.2. PART II - CNG retrofit system specifications:

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

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

6.2.1.1.3.  End-user manual.

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

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

6.2.2. Pollutants emissions and CO» emissions (for category M, and N, vehicles only)

6.2.2.1. One CNG retrofit system sample, as described in paragraph 2 of this Regulation,
installed into the parent vehicle as described in paragraph 2 of this Regulation, shall
be submitted to the test procedures described in Regulations Nos. 83 4/ and
No. 101, or No. 49 5/, where applicable, in the limits of the requirements of
paragraphs 6.2.2.5 and 6.2.2.6.

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

5/ According to Regulation No. 49, the series of amendments in force during the initial type
approval of the engine.
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The vehicles and/or the engines are also submitted to a maximum power
comparison test, as described in Regulation No. 85 for engines or defined in
paragraph 6.2.3. below for vehicles.

In order to prove that the retrofit system is ""non intrusive”, as defined in
paragraph 2.1.5., the system manufacturer shall provide data and/or
engineering evaluations which adequately demonstrate that the original air
and petrol feed process to the engine is not affected by the installation of the
retrofit system."

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

(a) CNG only
(b) both unleaded petrol or CNG
(c) both diesel fuel or diesel fuel and CNG

"Pollutants" means:

(i) carbon monoxide
(1) hydrocarbons assuming a ratio

CH, 35 for petrol

CH, 3¢ for diesel fuel

CH,4 for CNG

CH (to be defined) for dual fuel;

(i) oxides of nitrogen, the latter being expressed in nitrogen dioxide (NO>)
equivalent.
(iv) particulates, etc.

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

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

Three measurements of tailpipe emissions shall be performed after a cold
start with each fuel:

(i) reference petrol,
(ii) reference Gy fuel,
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(iii) reference Gys fuel.
The emissions of CO, HC, NOy and HC + NOy are calculated according
Regulation No. 83. 4/.

6.2.2.5.1.2.  The test vehicle(s) equipped with the retrofit system, and with the reference
petrol shall comply with the limit values according to the type approval of the
vehicle(s) including the deterioration factors applied during the type
approval of the vehicle(s).
This condition is deemed to be met if the emissions values for each pollutant
or combination of pollutants obtained in each test with reference petrol are
less than the limits.
However, one of the three test values obtained may exceed, by not more
than 10 per cent, the limit prescribed, provided that the arithmetical mean of
the three values is below this limit.
Where the prescribed limits are exceeded for more than one pollutant or
combination of pollutants, it is immaterial whether this occurs in the same
test or different tests.

6.2.2.5.1.3.  The requirements regarding emissions of the vehicle(s) equipped with the

retrofit system, and with the two reference gases, shall be deemed to be
fulfilled if the results meet the following conditions for each regulated
pollutant (CO, HC + NOy) or (CO, HC, NOy) according to the requirements
the petrol parent vehicle had to comply with at the date of its approval:

1) (MA + MB)/2 < 0.85S + 0.4G
) MA and MB < G

where:

MA: mean value of the emissions of one pollutant (CO/HC/NOy) 4/ or the
sum of two pollutants (HC + NOy) obtained from the three Type | tests
with the retrofit system and with Gy,

MB: mean value of the emissions of one pollutant (CO/HC/NOy) 4/ of the
sum of two pollutants (HC + NOy) obtained from the three Type | tests
with the retrofit system and with Ggs,

S:  mean value of the emissions of one pollutant (CO/HC/NOy) 4/ or the
sum of two pollutants (HC + NOy) obtained from the three Type | tests
with the reference petrol,
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G: limit value of the emissions of one pollutant (CO/HC/NOy) 4/ or the sum
of two pollutants (HC + NOy) according to the type approval of the
vehicle(s) divided by the deterioration factors.

Notwithstanding the provisions of paragraphs 6.2.2.5.1.1. to 6.2.2.5.1.3., for
non intrusive retrofit system as defined in paragraph 2.1.5., the Type | test
shall be carried out only with each CNG reference fuel.

Subject to the requirements of paragraph 6.2.2.5.1.4.2. the tests shall be
repeated three times.

The test vehicle(s) with each reference CNG shall comply with the limits
values according to the type approval of the vehicle(s) including the
deterioration factors applied during the type approval of the vehicle(s).

The number of emission tests to be performed on one CNG reference fuel can
be reduced in the conditions hereinafter defined:

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

- only two tests are performed if, for each pollutant or for the combined
emission of two pollutants subject to limitation the following
requirements are met:

M1<0.85Gand M1+M2<170G and M2<G

where:

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

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

G: limit value of the emissions of one pollutant (CO/HC/NOy) or the sum of
two pollutants (HC + NO,) according to the type approval of the
vehicle(s) divided by the deterioration factors.

Specific requirements on the Type Il test (carbon monoxide emission test at
idling speed) for vehicles having a maximum mass exceeding 3,500 kg:
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6.2.2.5.2.1.

6.2.2.5.2.2.

6.2.2.5.3.

6.2.2.5.3.1.

6.2.2.5.3.2.

6.2.2.5.3.3.

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

Notwithstanding the provisions of Annex 5 of Regulation No. 83, 05 series of
amendments, the Type 11 test shall be performed at the request of the system
manufacturer with only one CNG reference fuel chosen at the discretion of
the type-approval technical service responsible for the test.

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

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

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

CO

2CNG-

n
=1/n ¥ (CO,,, +CC, )/2
i=1 '

n
CO =1/n 2 CO

2petrol (o1

2petrol.i

where:

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

COy2c20: mean value of the emissions of CO, obtained from the three
Type | tests with the retrofit system and with CNG Gy for vehicle
No. i,

COy25:  mean value of the emissions of CO, obtained from the three
Type | tests with the retrofit system and with CNG G5 for vehicle
No. i;

COgpetroli: Mean value of the emissions of CO, obtained from the three
Type | tests with reference petrol for vehicle No. i.

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

The ratios of CO, emissions and fuel consumption shall be calculated as
follows:
Kcoz = COzeng / COzpetrol

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

Notwithstanding the provisions of paragraph 6.2.2.5.3.1. and 6.2.2.5.3.2, for
non intrusive system, as defined in paragraph 2.1.5. of this Regulation, the
value of the petrol CO, emission and the fuel consumption may be the official
values of the vehicle No. i.

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

The parent engine(s) are submitted to the tests indicated in Regulation No. 49 5/ as
follows:

measurements of emissions in the 13-mode cycle with each fuel:

(i) reference diesel fuel,
(ii) reference diesel fuel and CNG

The emissions of CO, HC, NOy and particulates are calculated according to
Regulation No. 49. 5/

The test engine(s) with the reference diesel fuel shall comply with the limit values
according to the type approval of the engine(s) applied during the type approval.

The requirements regarding emissions of the engine(s) equipped with the retrofit
system, and with the CNG, shall be deemed to be fulfilled if the results meet for
each regulated pollutant (CO, HC, NOy and particulates) the following conditions:

1 M < 0.85S +0.4G

2 M<G

where:

M: value of the emissions of one pollutant obtained from the 13-mode test with

the retrofit system and with CNG,

S: value of the emissions of one pollutant obtained from the 13-mode test with
the reference diesel fuel,

5/ According to Regulation No. 49, the series of amendments in force during the initial type
approval of the engine.
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G: limit value of the emissions of one pollutant according to the type approval
of the engine(s).
6.2.3. Power requirements
The parent vehicle(s) or engine(s) are submitted to the tests as follows:
6.2.3.1. One CNG retrofit system sample as described in paragraph 2 of this Regulation,
installed in the parent vehicle(s) or on the parent engine(s) shall be submitted to the
test procedures of paragraph 6.2.3.2. or 6.2.3.3. The measured power with CNG
shall be lower than that measured with petrol + 5 per cent.
6.2.3.2. Chassis dynamometer method:
The maximum power at the wheels is measured on a chassis dynamometer for each
parent vehicle with the following fuels:
(i) reference petrol,
(i) reference fuel Gy or Gys
The mean of power measurements shall be calculated as follows:
n
Powerpetrol = l/niz1 Powerpetrol.i
n
Power~ g = l/niE1 Power 5
The ratio of engine power shall be calculated as follows:
Kpower = Powereng / Powerperrol
For each vehicle of the family, the official values of engine power are multiplied
by the above ratio.
6.2.3.3. Engine dynamometer method:

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

6] commercial petrol or diesel fuel,

(i1) commercial CNG,

The mean of power measurements shall be calculated as follows:

n
Powerpetrol =1/ n E 1Powerpe,[r01‘i
n

PowerCNG = l/nizlPowerCNGi

The ratio of engine power shall be calculated as follows:
Kpower = Powerceng / Powerperol

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

Notwithstanding the provisions of paragraph 6.2.3.1., with regard to the way
to calculate the mean of maximum power on petrol in paragraphs 6.2.3.2. and
6.2.3.3., for non intrusive system, as defined in paragraph 2.1.5. of this
Regulation, the value of maximum power on petrol of the vehicle(s) No. i may
be the official value.

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

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

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

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

In the case that there is a need, to fit properly the CNG retrofit system in the
vehicle, it is allowed to simulate the right operation of the original emission-
related components which are not in use on CNG mode.
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6.2.4.3. The CNG retrofit system, as described in paragraph 2. of this Regulation,
installed into the parent vehicle(s), shall comply with the requirements and
tests of Annex 11 of Regulation No. 83, 05 series of amendments on both
petrol and CNG modes.
6.2.4.4. Specific OBD requirements and tests for ""master-slave’ retrofit system:
6.2.4.4.1. Notwithstanding the requirements of paragraph 6.2.4.3., a ""Master-slave"
retrofit system shall fulfil the following requirements:
a) the petrol ECU shall remain activated for engine management in both
petrol and CNG modes
b)  during petrol operations the petrol OBD system shall remain the only
on-board diagnostic system of the vehicle
¢) during CNG operations the petrol OBD system shall continue to
monitor the original emission related components with the exception of
those which are not in use
d) during CNG operations the CNG ECU shall only monitor for the CNG
emission-related components as well as their electrical connections;
6.2.4.4.2. Notwithstanding the requirements of paragraph 6.2.4.3., the CNG retrofit
system shall be submitted to the following tests, which, in the case of Type |
tests, shall be performed according to Annex 11, Appendix 1, of Regulation
No. 83, 05 series of amendments.
6.2.4.4.2.1. The following tests shall be carried out on one parent vehicle, equipped with

the CNG retrofit system:

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

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

- during a Type | test on CNG the original Ml shall activate due to the
electrical disconnection of any original emission-related component,
which is in use during CNG operations.
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The following tests shall be carried out on the parent vehicle(s), equipped
with the CNG retrofit system, only on CNG operating mode:

a) during a Type | test, electrical disconnection of one CNG emission-
related component;

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

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

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

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

INSTRUCTION MANUALS

Installation manual for the retrofit installation on the vehicle

Scope

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

List of reference standards:
General requirements

The installation manual has the purpose to guide the installer through the correct
procedures which shall be observed while assembling the LPG/CNG systems.

The installation manual shall be prepared by the retrofit system manufacturer.

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

The installation manual must be written in the language of the country to which the
conversion retrofit will be delivered, or at least in English.
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7.1.3.5. The installation manual can be divided in two parts:
PartI: (i) Part containing the description of the sample of the retrofit system

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

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

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

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

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

7.1.4.1. Retrofit system description

7.1.4.1.1.  Operational principles of the retrofit system

7.1.4.1.2.  Operational principles of each component of the retrofit system

7.1.4.2 Proper assembly check

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

7.1.4.3. Start-up procedures

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

7.1.4.4. Service instructions

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

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

7.1.45. System malfunction

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

7.1.4.6. Diagnosis

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

7.1.5. Contents of Part Il of installation manual

7.15.1. Retrofit system identification

7.1.5.1.1.  Retrofit system approval number

7.1.5.1.2.  Vehicle manufacturer

7.15.1.3.  Vehicle category

7.15.1.4.  Vehicle type

7.1.5.1.5. Engine type

7.15.1.6. Engine displacement

7.1.5.1.7. Transmission type

7.15.1.8.  Vehicle model

7.1.5.1.9. Type of conversion retrofit (LPG or CNG)

7.1.5.1.10. Assembly instruction number

7.1.5.1.11. General scheme of the retrofit system containing the following information of
each component:

(&) identification number

(b) manufacturer’s code

(c) type approval, if it exists

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

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

7.15.2. Installation instructions

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

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

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

7.2. End-User Manual

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

7.2.2. General requirements

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

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

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

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

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

7.2.2.6. The user manual shall indicate reference to the product type and version and

production year for which it is applicable.
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Information shall be given for relevant extreme ambient conditions.

Contents of the end-user manual

Technical specifications

The user manual shall contain at least the following information:

(a) Operating characteristics

(b) Performance under normal operating conditions

(©) Extreme ambient conditions.

Safety instructions

The user manual shall give warning for dangers to health 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 when procedures are not
followed.

If and when safety symbols are used, they shall be in accordance with the
international system, SI and their purpose must be clearly specified in the user

manual.

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

LPG/CNG systems description

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

First use and adjustment of the LPG/CNG systems

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

Operating of the LPG/CNG systems

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

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

7.2.3.5.3.  Opening/closing of manual valves
When fitted, the user manual shall indicate the proper procedure to operate the
manual valves.

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

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

7.2.3.5.6.  Defects and repair
The user manual shall indicate which actions have to be taken in the case of a
defect of the system.
When the system is equipped with a diagnosis system the user manual shall
describe this system and indicate proper actions to be taken.

7.2.3.5.7.  Scrapping of the product

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

MODIFICATION AND EXTENSION OF APPROVAL OF A RETROFIT
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SYSTEM TYPE

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

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

or

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

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

If the modification of the retrofit system type involves the change of any

- { Deleted: equipment

o {Formatted: Font: Bold

- { Formatted: Not Highlight

)

8.3.

8.4.

component with regard to the make, suitable arrangements shall be proven (or
exist) between the system manufacturer and the new components
manufacturers for the supply and interchange of necessary technical
information and documents

Confirmation or refusal of approval, specifying the alteration, shall be
communicated by the procedure specified in paragraph 5.3. above to the Parties to
the 1958 Agreement applying this Regulation.

The competent authority issuing the extension of approval shall assign a series
number for such an extension and inform thereof the other Parties to the 1958
Agreement applying to this Regulation by means of a communication form
conforming to the model in annexes 1A and/or 1B to this Regulation.

CONFORMITY OF PRODUCTION

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

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

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

11. PRODUCTION DEFINITELY DISCONTINUED

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

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

12.1. The Parties to the Agreement applying this Regulation shall communicate to the

United Nations Secretariat the names and addresses of the technical services
responsible for conducting approval tests and of the administrative departments
which grant approval and to which forms certifying approval or extension or refusal
or withdrawal of approval, issued in other countries, are to be sent.
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Annex 1A
COMMUNICATION
(maximum format: A4 (210 x 297 mm))

issued by:  Name of administration:

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

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

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

Accessories fitted to the container 2/
80 per cent stop valve
Level indicator
Pressure relief valve (discharge valve)
Pressure relief device (fuse)
Remote controlled service valve with excess flow valve
With/without LPG fuel pump 2/
Multivalve, including the following acCeSSOTIeSs: .....covvverierieeriiesieeieerreesireeveenns
Ventilation housing
Power supply bushing (pump/actuators) 2/
Fuel pump 2/

Vaporiser/pressure regulator 2/
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10.
11.

Shut-off valve 2/
Non-return valve 2/

Gas tube pressure relief valve 2/
Service coupling 2/

Flexible hose 2/

Remote filling point 2/

Gas injection device or injector 2/
Gas dosage unit 2/

Gas mixing piece 2/

Electronic control unit 2/
Pressure/temperature sensor 2/
LPG filter unit 2/

Trade Name OF MATK ........coieiiiiiiiie et

Manufacturer's name and addreSs ...........ooovviiiiiiiiiiiieeciieeeee e

Submitted for apProval ON ........c.eeiiiieiiiee e e
Technical service responsible for conducting approval tests ...........cccceveeeiercienennnene
Date of report issued by that SETVICE ........c.eveeieriiieriieieeee e
No. of report issued by that SEIVICE ......ccveviieciiiriieiieeeceeee et
Approval granted/refused/extended/withdrawn 2/ ..........cccovveveniniiniecieneeeeeen
Reason(s) of extension (if applicable) .........ccceevierieiiiienieiiieeeee e

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

Emission requirements:
Has the retrofit system demonstrated to be “non intrusive”: yes/no 2/

Regulation No. 83, ..... series of amendments, level A (2000), B (2005) 3/
Regulation No. 49, ..... series of amendments, row A (2000), B1 (2005), B2 (2008), C
(EEV)&/ - { Deleted:

11.2. OBD requirements:
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Has the retrofit system demonstrated to be “master-slave”: yes/no 2/

L2, PIACE ittt

13. DIALE ..ottt et e

14. STGNATUTE ..ottt ettt ettt ettt et et et e bt et e beeateeseessesseeneasseenseseensansesnsenseenes

15. The documents filed with the application or extension of approval can be obtained upon

request.

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

2/ Strike out what does not apply.

3/ Amendment in force at the time of the initial type approval of the vehicle or engine.
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ADDENDUM TO THE COMMUNICATION CONCERNING A TYPE
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Annex 1A - Addendum

OF LPG RETROFIT EQUIPMENT PURSUANT TO REGULATION No. 115
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(Approval No. ............. Extension No. ............. )

1. Vehicles/engines on which the retrofit equipment has been tested:
Vehicle/engine,l/No. | 2 n_ -
Make:

Type:

Category, class:

Emission limits*:

Maximum net Power:
Pollution  control  system
type**:

* according to the type-approval of the original vehicle

** type of catalyst if fitted (three-way, oxidation, de NO ) and, if applicable, air injection  «

{with or without), and. exhaust gas recirculation (EGR) (with_or without), o ;

2. Test results: \\\\

Ratio CO,1pg/CO, petrol - e |
Ratio POWETLpG /POWET petrol (or diesel) & «-vvererrereemermemeruemirueiisiisieesieseereseesessenesnennas
3. Vehicles type(s) for which the retrofit system type is qualified:
Fuel Petrol (or diesel) 1/ LPG
Vehicle | Engine |Power |CO 3/ |HC 3/ |[NOx3/|CO,2/|Power |CO 3/ |HC 3/ |[NOx3/ |CO,2/
type  |type  |[(kW) |(g/km) |(g/km) |(g/km) |(g/km) | (kW) | (g/km) | (g/km) | (g/km) | (g/km)
1 Strike out what does not apply.
2/ Applicable to vehicles of category M; and N; only.
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3/ Applicable only to parent vehicle(s)
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Annex 1B
COMMUNICATION

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

issued by: Name of administration:

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

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

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

Accessories fitted to the container 2/
Level or pressure indicator
Pressure relief valve (discharge valve)
Remote-controlled automatic valve with excess flow valve
Pressure relief device (fuse)
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)
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Flow gas adjuster
Gas/air mixer (carburettor)
Electronic control unit 2/
Pressure/temperature sensor 2/
CNG filter 2/
2. Trade Name OF MATK .....cooouiiiiiiiiiiiiie ettt st st e
3 Manufacturer’s name and address .........cc.ecvecveiriiiiiinienenieeeeee et
4 Name and address of manufacturer’s representative, if applicable ...........cccoeeveveiiiieeninnnns
5. Submitted fOr aPProVal ON ........ccececiiiiieiiecii ettt ebe e nae s
6. Technical service responsible for conducting approval tests ...........ccoeveerieniiiieeieenienene
7. Date of report issued by that SEIVICE .......cccveeriiiiriieiiieeciieeriee e eireeseree e e seveeeeae e
8. No. of report issued Dy that SEIVICE ......c.cccieriiiiieiieiie ettt
9. Approval granted/refused/extended/withdrawn 2/ ........c.cccceveiveeiinieecieniecie e
10. Reason(s) of extension (if applicable) .........cccoooiiiiiiiiiiii e

11. Vehicle types in which the retrofit system can be installed (M; and N, categories), or
vehicle types in which the retrofit system can be installed (other categories of vehicles)
and, if applicable, CO, and power ratios (see Addendum to this annex) ..........cc.cccceeneee

11.1. Emission requirements:

Has the retrofit system demonstrated to be “non intrusive”: yes/no 2/
Regulation No. 83, ..... series of amendments 3/,
Regulation No. 49, ..... series of amendments 3/

11.2 OBD requirements:

Has the retrofit system demonstrated to be “master slave”: yes/no 2/

12. PLACE: ettt et et ettt

13. DIAtE: ettt st ettt st et sn e e e

14. STZNALUIC: ..viieiiieeiieeeitee ettt e stteeetteesteeestbeesebeesssaeeassaeesssaeessaeasseeessseeensseessseeessseeensseenssseens
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15. The documents filed with the application or extension of approval can be obtained upon

request.

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

2/ Strike out what does not apply.

3/ Amendment in force at the time of the initial type approval of the vehicle or engine.
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OF CNG RETROFIT EQUIPMENT PURSUANT TO REGULATION No. 115

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

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

1. Vehicles on which the retrofit equipment has been tested:

Vehicle No.

1

Make:

Type:

Category:

Emission limits:

Power:

Pollution control system type:

2. Test results:

Ratio COZCNG /COZ petrol - z/

Ratio POWETcNG /POWET petrol (or diesel) & -+vvrerrerereemereemermemeruemeruenesueressenesseeenencs

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

Fuel

Petrol (or diesel) 1/

CNG

Vehicle |Engine

type

type

Power
(kW)

CO 3/
(g/km)

HC 3/
(g/km)

NOXx 3/
g/km)

CO,2/
(g/km)

Power
(kW)

CO 3/
(g/km)

HC 3/
(g/km)

NOx 3/
(g/km)

CO,2/
(g/km)

b
2/
3/

Strike out what does not apply.

Applicable to vehicles of category M; and N; only.

Applicable only to parent vehicle(s)
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ARRANGEMENT OF THE LPG RETROFIT SYSTEM TYPE APPROVAL MARK

: W:E}}f #115R-000000

a= 8 mm min.

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

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

form.
( @ #115R-000000 \

NAME OR TRADE MARK: ...

TYPE: LPG/ICNG

* VAPORIZER / REGULATOR ...
GAZ FUELLING SYSTEM ... ..
SAFETYDEVICE ...
CONTAINER. ...

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

.| 2] {E3 2 % -
_ 115R-000000

a= 8 mm min

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

original form.
K @ *115R-000000 \

NAME OR TRADEMARK: ...

TYPE: LPG/ICNG

* VAPORIZER / REGULATOR ...
GAZ FUELLING SYSTEM ...
SAFETYDEVICE ...
CONTAINER

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

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

C . . . . . . 1 F tted: Font: Bold
1. Description of the parent vehicle/engine before the installation of the retrofit - { Formattea: Font eo
system
1.1. Name and address of the manufacturer ............cccooevierinieninieeeeee e
. . . . -| Deleted:
1‘2' CategoryJJCIas 7[11(17 l,d,eyt,lﬁg@tlo,n,typ?:::::'::::'::;'::':::::'::::'::;'::':::::'; - { e
1.3. Chassis identification NUMDET............ccciiiiiiiiiiiierie et
1.4. Certification NUIMDET..........cccoiiiieieeeee ettt ettt ettt sbe e
1.5. Internal combustion engine identification tyPe.........cccceereerieeiieieenie e
. . . . L . _1F tted: Font: Bold
1.5.1. Working principle and thermodynamic cycle (positive ignition/ compression tz\/\{ e om ™
”””””””””””””””” Formatted: Indent: Left: O
ignition, fOUr-StroKE/MWO-StIOKE) .. .ceieuirireirieieieieteetete ettt sttt ees cm, Hanging: 1.9 cm, Tabs:
Not at O cm
1.5.2. Naturally aspirated or pressure charged............oooeeiieiiiniiieiiine e
1.5.3. DISPIACEIIIENE .....eeeiieeiiieiieeiie ettt st ettt et e sttt et e st e e bt eteesseeeaseenseessaesnneenseenses
_ | Deleted: syst
1'5'4' CatalyStﬂpe, [ASAAAAELLA L LA ISR AA AL LA LA A AR AR b A Al A LA LS . { = S
15.4.1 Air_injection (with or Without) 3/ ..o 1\,/{Formatted: Font: Bold
] ] ] ] N ‘[ Formatted: Font: Bold
1.5.4.2. Exhaust gas recirculation (with or without) 3/e...oovioeeeiiiiiieiiieeiiceie - TFormatted_ Tabs: 2.22 om
\\ N Left ’
1.5.5. e D170 S 4] 155 101 oL \\ I Formatted: Tabs: 2.22 cm.
1.5.6. ENQiNe MaXimMUM N T DOV O . iieueuntiiiieetnetieeeeessttisseesssssrrreeesestezsresessirereeesens | | Left
77777777777 AN { Formatted: Font: Bold
1.5.7. Fuel feed and combustion process (single-point or multipoint or direct injection). *{ Formatted: Font: Bold
1.6. Mass of the vehicle in running order (for M1, N1 vehicle)........ooooueeey __ - | Formatted: Font: Bold,
NN Highlight
1.7. Maximum mass of the vehicle \‘[Formatted: Font: Bold

- J N/ U | U | (N

1.8. Emission reguirements

- for M1, N1 vehicle: Regulation 83, ..... series of amendments, level A (2000), B
(2005);
-for M2, M3, N2, N3 vehicle: Regulation 49, ..... series of amendments, row A

(2000), B1 (2005), B2 (2008), C (EEV);
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la Description of each vehicle/engine for which the retrofit system is qualified 4/:

la.l. Name and address of the manufacturer........vveiiiiiiiiiiiiiiies e

1a.2. Category and Class ...oiiiiveeriiiiiiiiiiiiiiiisiiiieeieieaeees

1a.3. Emission requirements

- for M1, N1 vehicle: Regulation 83, ..... series of amendments, level A (2000), B
(2005);
-for M2, M3, N2, N3 vehicle: Regulation 49, ..... series of amendments, row A

(2000), B1 (2005), B2 (2008), C (EEV);

1a.4.  MaXimUM NEE DOW T ittt e esiieteeieereeseeiiezrrerseirereresieezereeens

1a.5. Number of engine cylinders

la.6. Fuel feed and combustion process (single-point or multipoint or direct injection).

1a.7 Catalyst type. (three-way, oxidation, de NOy).....ooeouiriiiiiiiiiiiiiiiiiiiiiieieen,
la.7.1. Air injection (with or without) 3/.....cooeeeeniiiii

la.7.2. Exhaust gas recirculation (with or without) 3/......coeeenenieniii

2. Description of the LPG retrofit system

2.1. Trade name or mark holder .........ccoiiviiiiiiiiii e
2.2. TAENtICALION LYPE .eveeeeieeieeiie ettt ettt ettt et stt e et e et e saeesneeeaneessaesnneenas
2.3. Drawing / flow-charts of the installation in the vehicle ...........ccccoooiiiiiiiininiine
2.4, “Non INtrusive” SYStEM: YES/N0 L/.....cuoiiiiiiiie et
2.5. “Master-slave” SYStem: YES/NO L/ ....cccoiieieiieiee et
2.6. Vaporiser/pressure regulator(s)

2.6.1. 1Y 1 () I USSR
2.6.2. TYPE(S) e neteutt ettt ettt ettt ettt ettt et sttt e sh e sab e et b e eeeeenees
2.6.3. Certification NUIMDET .........cocceriiiiriiieeiertee ettt s ne
2.6.4. TAENHTICALION ...veviiiiiiiiicicect ettt st aee
2.6.5. DIFAWINEZS .ttt ettt et et sttt e be e sbe e st et esbeesan e et enee

2.6.6. Number of main adjustment POINTS ..........cceeiiiiriieiieiiieieeeeeee et



2.6.7.
2.6.8.
2.6.9.
2.6.10.
2.6.11.
2.7.
2.7.1.
2.7.2.
2.7.3.
2.74.
2.7.5.
2.7.6.
2.7.7.
2.8.
2.8.1.
2.8.2.
2.8.3.
2.84.
2.8.5.
2.8.6.
2.8.7.
2.9.
2.9.1.
2.9.2.
2.9.3.
2.94.
2.9.5.
2.10.
2.10.1.
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Description of principle of adjustment through main adjustment points
Number of idle adjustment POINtS ..........cecevvevrieriverreecneeniienenenens
Description of principle of adjustment through idle adjustment points

Other adjustment possibilities: if so and which (description and drawings)

Operating PresSure(S): 2/ .evvvevvveenveeereeerieeesireeesreesssreesssseesssneens

Mixing piece: yes/no 1/

NUIMDET ..ottt e e

Place of installation (include drawing(s)) ......ccccceveeerieeieeneennnnne
Adjustment poSSIDIIILIES ......cceeverieriieiiiie e

Operating PresSure(S): 2/ .ovvvevveeneeeereeerieeesireeesreesssreesssseesssneens

Gas dosage unit: yes/no 1/

Place of installation (include drawing(s)) ......ccccceereerieeieenennnnenn
Adjustment posSIDIlILIES ......ccccceeviriiieeiiiie e

Operating PreSSUT(S): 2/ .ovvveeriereerreeeriesiesreesreesseesseeseeseesnes

Gas injection device(s) or injector(s): yes/no 1/

TYPE(S) weeeereenttentee ettt

Identification ............ccceieiiiiiiiec e
Operating PreSSUTE(S): 2/ .ovvveeriereerveeeriereesveesreesseesseaseeseesnes

Drawings of installation ...........ccccoeieeiiiiniiiiieeeeeeeee e,

Electronic control unit

} Rev.2/Add.114
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2.10.2. 74515 TSP USUSR
2.10.3. Place of INStAllAtION ....c..cceeiruiririiriirieniiicecteeetet ettt ettt s
2104,  Emission-related AdjUStMENt POSSIDIIILIES ............eeesovvsosssssssos ﬁ[ e o
2.10.5. Not emission-related adjustment Possibilities. .. ... .ov.eerereeeeeiieeeiiiieieeenn,
2.11. LPG container

2.11.1 1Y 1 ) IR ST
2.11.2 Type(s) (INCIUAE ATAWINES) ...eevieeeieiieeiieiieeieere et eeeere bttt esaeseaeereetaeseneesseesseeees
2.11.3 NUumber 0f CONLAINETS ......ocueruiiriirieiiiniietiieet ettt
2.11.4 CAPACILY .evieetieeiie ettt ee sttt ettt et e et et e stee e bt e st e s aaeeabe e st e snaeeabeenaeeaneenneeneeeneeennean litres
2.11.5 LPG fuel pump in container: YeS/N0 1/ ...c.ccoovuviieiiiiiiieeiieeiieeeiee e eeeeeree e
2.11.6 Certification NUIMDET ......c..coceiiiiiiiinieiere ettt st saeene
2.11.7 Drawings of the installation of the container ..............cecceveriirinieneniereneee e
2.12. LPG container accessories

2.12.1 80 per cent stop valve:

2.12.1.1 IMEAKE(S) «vveuvterereeereeiiesiteeteettesteesebeesteessaesebeeeseessaessseasbeassaessaesssessseessaesssensseansaessensseanses
2.12.1.2 7515 OSSPSR
2.12.1.3 Operating principle: float/other 1/ (include description or drawings)

2.12.2. Level indicator:

2.12.2.1 11 1 ) ISR
2.12.2.2 57415 ) USRS
2.12.2.3 Operating principle: float/other 1/ (include description or drawings)

2.12.3. Pressure relief valve (discharge valve):

2.12.3.1 IMAKE(S) +eevveeereeiriesiieiite et ettesttesebeesteestaesebeasseessaessbeesbeasseessaessseasseessaesssensseansaesnensseanses
2.12.3.2 [0 0 1< 3 T PSS
2.12.4. Pressure relief device (fuse):

2.12.4.1 IMAKE(S) -vvveveeveetenteriertente sttt ettt ettt sb sttt st ettt eb bttt b e e b sttt et be bt b n e nee
2.12.4.2 7515 TSP
2.12.5. Remote-controlled service valve with excess flow valve:

2.12.5.1 IMEAKE(S) +eeevvvreerreeitieesteeetteesstteesteeessseesssaesssseesssaeesseeessseeassseessnseessseeessaeesssessnsseennsens
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2.12.6. Multi-valve: yes/no 1/
2.12.6. 1. IMAKE(S) toveeeeiieeiiieeeiee ettt e et ettt e et e et e et e et e et e e et e e e ab e e eta e e st aeeeabaeetaeeertaeeanraeans
B B T 1 o 1< () USSR
2.12.6.3.  Multi-valve description (include drawings) .........cccccceeeriieeeviieeniiienie e eeee e
2.12.7. Ventilation ROUSINE: ......cocveviiiiiiiiiieieiieerete ettt sttt
202710 MEAKE(S) tevveeiveerieiiesiieeteettestteeseeseestaeseseasseesaessseasseessaessseasseessaessbeenseensaessbeanseensaenssens
N N B 4 1< (3 USRS
2.12.8. Power supply bushing (fuel pump/actuators):
202,810 MEAKE(S) cevveeireerieiiesiieetiettestieerteseessaeseseasseessaessseasseesaeasseasseessaessseenseessaessbeanseensaenssens
W VI | o 1< ) U UUSTUSUUUSU P
212,830 DIAWINES .eeotiiiiieiiesiieettetteetieetteettesteeeeteesseesateeeeeasseessteasseeseesssesnseeseesssesnseeseesseessnenn
2.13. Fuel pump (LPG): yes/no 1/
2.13.1. 1Y 1 () IR SRR
2.13.2. TYPE(S) teevrreeriieeiie ettt e et e e et e ettt e et e e e teeesstaeeasteeeesbeeeesbeeesbee e saeeesbeeentaaeennbaeentaeennres
2.13.3. Pump mounted in LPG container: yes/no 1/
2.13.4. OPErating PIESSUTE(S): 2/ .eeveeeuiieiiestieeiieettestee ettt et esteeeteeateesbeesteeebeebeesbeeaneeebeanne kPa
2.14. Shut-off valve/ non-return valve/gas tube pressure relief valve: .................... yes/no 1/
2.14.1. IMEAKE(S) veeevvrrerereeesirieeiieeetteesoteeesetaeestseesassaesssaaesssaeensseeesssaeassseeassseesseeensseenssseesnssessnsens
2.14.2. %515 TSP
2.14.3. Description and ATAWINES ........c.eccvieieeriienieiieereesrieseeereesseesseesaeaeneesseessaessseesseesseensns
2.14.4. OPErating PIESSUTE(S): 2/ .eeveeeuiieiieitieeiieettestee ettt et esteesteeeteesbeesaeeabeebeesaeeaneeebeenne kPa
2.15. Filling point: 1/
2.15.1. IMEAKE(S) veeevvrrerireeesirieeiteeetteesotteeseseeestseessssaesssaeesssaeessseeassseesssseessneeessseeanssaesssseesnssessnsens
2.15.2. TYPE(S) teeuvrreetieeetie ettt e ette e etee ettt e et eetbeesstaeeatteeesbeeeesbeeesbeeesaeeessaeeentaaeensbaeenraeeenres
2.15.3. Description and drawings
2.16. Flexible fuel hose(s)/pipes:
2.16.1. IMAKE(S) +eevvveeiereieiirieeitee ettt e st e e stteeestbeeetbeesabaeesabaeestbeeeseseesstaeeesneeesseeensseeassseesrraeeanreas

2.16.2. 74515 T PP SUS
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2.16.3. DIESCIIPLION ...ttt ettt et ettt ettt et e s et e eebeeaseesaeeeabeeaseesseesaeeenseenseessnesnseenses
2.16.4. OPErating PIESSUTE(S): 2/ .oevvveevieiieriierrieirtesseesreasseessaessseasseesseesssessseessessssssssessseenes kPa
2.17. Pressure and temperature sensor(s): 1/
2.17.1. 1Y 1 ) IR ST
2.17.2. TYPE(S) teevreeerieeeiie ettt e et e e ette ettt e et e e e tteesstaeeesteeeesseeeasbeeesbee e saaeersaeeensaaeensbaeensaeeenres
2.17.3. DIESCIIPLION ...ttt ettt ettt ea bttt e s et e et e e bt e sbeesaeeenbeenteesbeeenneenes
2.17.4. OPErating PrESSUTE(S): 2/ .eevuvervieiieriierrieiriesseesreasseessaessseasseessaesssessseessessssssssessseenes kPa
2.18. LPG filter unit(s): 1/
2.18.1. 1Y 1 ) ISR
2.18.2. 10 01T () IR USSP
2.18.3. DIESCIIPLION ...ttt ettt et ettt ee e et e s ae e et e bt e s bt e sateenbeenteesbeeeneeenees
2.18.4. OPErating PrESSUTE(S): 2/ .eevveeeiieiiertieeieettestieeteesteesteesseeesseesseesseesseeseesseesseanseanes kPa
2.19. Service coupling(s) (mono-fuel vehicle without limp-home system): 1/
2.19.1. 1Y 1 ) IR SRR
2.19.2. 10 01T () I USSP
2.19.3. Description and drawings installation
2.20. Connection to LPG system for heating system (allowed for M, and M3 categories of
vehicles): yes/no 1/
2.20.1 1Y 1T () TSRS
2.20.2. TYPE(S) teevrreeriieetieeeette e et e e st e ettt e e st eeeteeesstaeeestaeeesbeeeesbeeesbeeesaeeesaeeensaaeesbaeentaeennres
2.20.3. Description and drawings of installation ........c..ceccevvereeeinieniiinenieninencnnceeseeeene
2.21. Further documentation
2.21.1. Description of the LPG equipment and the physical safeguarding of the catalyst at
switch-over from petrol to LPG or back.
2.21.2. System lay-out (electrical connections, vacuum connections compensation
hoses, etc.)
2.21.3. Drawing of the symbol
2.21.4. Adjustment data
2.22. Cooling system: (liquid/air) 1/
2.22.1. System description/drawings with regard to the LPG equipment
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Annex 3B

COMPLETE LIST OF INFORMATION FOR THE PURPOSE OF THE CNG RETROFIT

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.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.6.1.
2.6.2.
2.6.3.
2.64.
2.6.5.
2.6.6.
2.6.7.
2.6.8.
2.6.9.

SYSTEM INSTALLED ON VEHICLE TYPE APPROVAL

Description of the parent vehicle

Name and address of the manufacturer .............ccoeeevierieeiierieeee e
Category and identification tYPE ......cccvveervieiriieiiieeeiieerieeeteeereeeereeerereeeseneessraeens
Chassis identification NUMDET .........cccccuiiiiieriieriiiie ettt
Certification NMUMDET .......ccceiiiiiiieieie ettt ettt et b e enee
Internal combustion engine identification type ..........cccoeceevieeeiierienienie e
Working principle and thermodynamic CycCle ..........ccoovvivviiiiriiiiiiiieiiieeciee e
Naturally aspirated or pressure charged ............ccooievieiiiieniereeee e
DISPIACCIMIENL ....eeuviieeiiiieeiie ettt et ee et e e eesteeesbeeesebeeessseeesaeesssseessseeensseeessseens
(0 1 N S A ] 15 11 374 o LTRSS
[ENItION SYSIEM LYPC .vvrieeeiieeiiieeiieeeiteeetee ettt e eteeesteeesaeeessseeesssaesssseesssseesssaeensseeens
Description of the CNG retrofit system

Trade name or mark holder ...........cooiiiiiiiiiiiii e
IdentifiCAtION LYPE ..eevieieiiiiieiieeie ettt ettt e ettt et e et e sneeenneeees
Drawing / flow-charts of the installation in the vehicle ...........cccevviviiiviiinciiennnn,
“Non iNtrusive” SYSteM: YES/N0 L. .ot
“Master slave” SYStem: YES/NO L/ ....c.ccviiiiiiiiieieeeeee s

Pressure regulator(s)

TAENTITICAION .eoueeiiiiiiiiiiieic et
DITAWINEZS ..ottt ettt ettt e et et e e et e e s st e enbeeaseessteenseenseesseeanseenseanseeennas
Number of main adjustment POINLS .......c..eeeeuiieriiieriiieeiieeereeeeireerreeerreeesreeearee e
Description of principle of adjustment through main adjustment points ..................
Number of idle adjustment POINTS .........ccceevcvieiriieiiiieiiieeeee et eee e ereeeaaee e

Description of principle of adjustment through idle adjustment points ....................



2.6.10.
2.6.11.
2.7.
2.7.1.
2.7.2.
2.7.3.
2.7.4.
2.75.
2.7.6.
2.7.7.
2.8.
2.8.1.
2.8.2.
2.8.3.
2.8.4.
2.8.5.
2.8.6.
2.8.7.
2.9.
2.9.1.
2.9.2.
2.9.3.
2.94.
2.9.5.
2.10.
2.10.1.
2.10.2.
2.10.3.
2.10.4.
2.11.
2.11.1.
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Other adjustment possibilities: if so which (description and drawings) ...................
Operating PreSSUIE(S): 2/ .e.vevverveeeiriririenenenrenrerereeeeee ettt ssesaeseeneennene kPa

Gas / air mixer (carburettor): yes/no 1/

DITAWINEZS ..ttt ettt ettt s te et e s bt e e te e bt e saeeemte e bt e sbeeemeeenbeasseeennas
Place of installation (include drawing(s))......c.ccccuevveriieeviierierieerierie e sve e
Adjustment POSSIDIIILIES ......cccueeiuiiiiieiieie et
OPErating PreSSUTE(S): 2/ vovuvierrierirerreerriereeeereesseesiaeereeseesssessseeseesssessseasseesssesnns kPa
Flow gas adjuster: yes/no 1/

INUIMDET . e et et e e et e e ettt e e e e eaae e e e e eeaaaeeesenees

DITAWINEZS ..ttt ettt ettt st e et et e e bt e bt e saeeeate e bt e sbeeemeeanbeaaseeeneas
Place of installation (include drawing(s)) ........ccccevvveriieeviieriierieerienieesee e
Adjustment POSSIDIIILIES .......eeoueeriiiiiieiieie et
OPErating PreSSUTE(S): 2/ voouvierrierirerreerrierieeereesseesiresseesseessressseesseesssessseessessssesnns kPa

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

OPErating PIESSUIE(S): 2/ .uvvevevirerreeerieeerreeeseeeesireesoseeessseeesseeessseesssseesssseesssseenns kPa
Drawings of INStallation ............cccceerieriiiiierieeeee e

Electronic control unit

[0 0= 3 PRSP RPPRPR
P1ace OF INSTALIATION ....vveeiiieeeeeeeeeeeee ettt e e e e e e e e e e e e ee e eaaeaaees

Adjustment POSSIDIIILICS ......vviirviieeiieeciieeiie ettt e e e e ereeeneaees

CNG container
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2.11.2. Type(s) (include drawings)..........cceeeveereerieeiieerienie e e seee e
2.11.3. Number of CONLAINETS ......cc.eeveeriieieieeieieeeee e e
2.11.4. Total CAPACILY ...eeeieieeeiieeie et
2.11.5. Certification NUMDET..........ccovieriirieiirieeierceeeree e
2.11.6. Drawings of the installation of the container............c.ccccceeneeiniennen.
2.12. CNG container accessories

2.12.1. Level or pressure indicator:

202,101 MAKE(S) weveeerereeenienieeteteeee ettt sttt ettt ettt sttt nnas
202120 TYPE(S) -eeenveetiannieeieeetee et et et e ettt et et e et e e bt e bt e sbteebe e bt e eabeene e neeeeee
2.12.2. Pressure relief valve (discharge valve):

2.12.2. 1.0 MaAKE(S) veieereeeiiieeiiee ettt ettt e et e et e et e e are e e naeenanea s
2.12.2.20 TYPE(S) cvveeerererrreeareeenireeeartesaseeesaeseesaseeessaeesnsaeesnseeessseesnsseesnsseesssneens
2.12.3 Pressure relief device (fuse):

212310 MEKE(S) veevveeiieeiieeiiesiieereeieestaesereeseessaessseesseessaessseesseassaesssessseessesnsns
21232 TYP(S) cueeueeeteetieeite et ettt ettt ettt et et e et ettt e et ettt et e eee
2.12.4. Remote controlled automatic valve with excess flow valve

2.12.4. 1.0 MaAKE(S) vvieiereeeiiieeeiiee ettt e ettt e et eetae e etr e et e e e re e e sera e e naeesanee s
N B 3 g 4 1< () T
2.12.5. Gas-tight housing:

202,510 MEKE(S) veevvievreereeiiesireereeteestaesereeseessaessseasseessaessseasseessaesssessseessesnsns
212,520 TYP(S) steeueeeteetieeie et ettt ettt ettt ettt e et ettt ees
2.13. Automatic valve/check valve: yes/no 1/

2.13.1. IMAKE(S) 1.vvveeenrreeenrieeeereeesireeestreeesaeesseeesseeessseeessseesssaesnsaesssseesnssesesnes
2.13.2. TYPE(S) cnvtentteeie et ettt ettt e et e et e et e et e st e e nte e teesneeebeeneeeneeens
2.13.3. Description and draWings..........cceeereveeercieeerieeenieeserieesreeereeeseeeenens
2.13.4. Operating PreSSUTE(S): 2/ cuueeueerienieeiierieeieeteesieesaeeeeesieeseeeseesseens
2.14. Filling unit: 1/

2.14.1. 11 Y () USSR
2.14.2. TYPE(S) cvveeenrieeeiieeeieeeerte ettt e ettt e et eesteeeseteeeabeessbeeessaeessreeennseeensraens
2.14.3. Description and drawings...........cceeceereerieeoieeniienie e esieesee e eeeeeees
2.15. Flexible fuel lines or hose(s):




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.

2.19.1.
2.19.2.
2.19.3.

2.20.

2.20.1.

2.20.2.

2.20.3.
2.20.4.
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D Telva 1 o131 ) 1 B USSP
OPErating PreSSUTE(S): 2/ vovuvierrierirerreerriereeereesteesiresreeseessaessseaseesssessseenseesssessns kPa

Pressure and temperature sensor(s): 1/

OPErating PreSSUTE(S): 2/ cueieeieieeeiieetteeiee ettt e st et e e steesete et e saeesabeebeeseee e kPa
CNG filter: 1/

| Telvr 1 o131 ) 1 BSOS
OPErating PreSSUTE(S): 2/ vovvierrierirerreerriereeeereesseesiresseeseessressseeseesssessseasseesssensns kPa

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

Connection to CNG system for heating system (allowed for M, and Mj category of
vehicles only): yes/no 1/

IMAKE(S) ..ouvveieerieeeiiee ettt e ettt ett e et e e etae e et e e eeteeeeabeeessaeaetaeesssaeesaseeessseeearseeetaeesareaenns
110 07T (3 USSR
Description and drawings installation.............cceeerveeeeiieriieesiee e
Further documentation

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

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

Drawing of the symbol

Adjustment data
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2.21. Cooling system: (liquid/air) 1/
2.21.1 System description/drawings with regard to the CNG equipment..............cccuenee...

1/ Strike out what does not apply.

2/ Specify the tolerance,, - { Deleted: 1




3.1.

4.1.
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DESCRIPTION OF THE LEAKAGE TEST PROCEDURES FOR
CNG/LPG SYSTEMS INSTALLED ON VEHICLES

Scope

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

The installation of the system shall be done in accordance with the installation
manual provided by the retrofit system manufacturer, Part I and I1.

Leakage test procedure for LPG systems

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

Leakage test procedures for CNG systems

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

1.1

1.2

1.3.

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

two straps per container,

four bolts, and

appropriate washers or plates if the body panels at that location are single thickness;

Assuming that the material grade is Fe 370, the fixing bolts shall be of class 8.8,
and have the dimensions specified in Table 1 below:

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

*/

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

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

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



6.1.

6.2.

6.3.

6.4.

6.5.

6.5.1.

6.5.2.

6.5.3.

6.6.
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If the container straps also carry the mass of the fuel container, at least three
container straps shall be provided.

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

A protective material such as felt, leather or plastic shall be interposed between the
fuel container and the container straps.

Container frame
If the container is secured to the motor vehicle by a container frame and container
straps, the container shall be secured to the container frame by at least two

container straps.

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

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

A protective material such as felt, leather or plastic shall be interposed between the
fuel container and the container straps.

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

at least of the same thickness as the container frame;

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

By "installed longitudinally" it is meant that the axis of the cylindrical fuel
container makes an angle of no more than 30 degrees with the longitudinal centre

plane of the vehicle.

The container straps, washers, or plates and bolts used shall meet the provisions of
paragraph 1 above.
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6.1.2.5.1.3. The requirements regarding emissions of the vehicle(s) equipped with the
retrofit system, and with the two reference gases, shall be deemed to be
fulfilled if the results meet the following conditions for each regulated
pollutant (CO, HC + NOy) or (CO, HC, NO,) according to the
requirements the petrol parent vehicle had to comply with at the date of

its approval:

(1) (MA + MB)/2 < 0.85S + 0.4G
(2) MA and MB <G

where:

MA: mean value of the emissions of one pollutant (CO/HC/NOy) 4/ or the
sum of two pollutants (HC + NOy) obtained from the three Type I
tests with the retrofit system and with LPG A,

MB: mean value of the emissions of one pollutant (CO/HC/NOy) 4/ of the
sum of two pollutants (HC + NOy) obtained from the three Type I
tests with the retrofit system and with LPG B,

S: mean value of the emissions of one pollutant (CO/HC/NOy) 4/ or the
sum of two pollutants (HC + NOy) obtained from the three Type I
tests with the reference petrol,

G: limit value of the emissions of one pollutant (CO/HC/NOy) 4/ or the
sum of two pollutants (HC + NOy) according to the type approval of
the vehicle(s) divided by the deterioration factors.

Page 21: [6] Formatted Feder 12/18/2008 2:31:00 PM
Font: (Default) Times New Roman, 12 pt, Bold, Italic, English (U.K.)

Page 21: [7] Formatted Feder 12/18/2008 1:11:00 PM
Justified, Indent: Left: 2.25 cm

Page 21: [8] Formatted Feder 12/18/2008 2:31:00 PM
Font: Bold, English (U.K.)

Page 21: [9] Formatted Feder 12/18/2008 2:31:00 PM

Font: Bold, English (U.K.)

Page 21: [10] Formatted Feder 12/18/2008 2:31:00 PM




Font: Bold, English (U.K.)

Page 21: [11] Formatted Feder 12/18/2008 2:31:00 PM
Font: Bold, English (U.K.)

Page 21: [12] Formatted Feder 12/18/2008 2:31:00 PM
Font: Bold, No underline, English (U.K.)

Page 21: [13] Formatted Feder 12/18/2008 2:31:00 PM
Font: Bold, Not Italic, English (U.K.)

Page 21: [14] Formatted Feder 12/18/2008 1:11:00 PM

Justified, Indent: Left: 2.25 cm, No bullets or numbering



