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Requlation No. 83

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF VEHIES WITH
REGARD TO THE EMISSION OF POLLUTANTS ACCORDING TON&INE FUEL
REQUIREMENTS

1. SCOPE

This Regulation establishes technical requirement®r the type approval of motor
vehicles.

In addition, this Regulation lays down rules for n-service conformity, durability of
pollution control devices and on-board diagnostic®BD) systems.

1.1. This Regulation shall apply to vehicles of categas M, M,, N; and N, with a
reference mass not exceeding 2,610 Kg.

At the manufacturer's request, type approval graned under this Regulation may be
extended from vehicles covered by paragraph 1 to MM, N; and N, vehicles with a
reference mass not exceeding 2,840 kg and which m#® conditions laid down in
this Regulation.

1.2. Equivalent approvals
The following engines do not need to be approveaeording to this Regulation:
(@) engines mounted in vehicles of up to 2,840 kgference mass to which an

approval to Regulation No. 83 has been granted as &xtension.
2. DEFINITIONS

For the purposes of thigegulation the following definitions shall apply:

2.1 "Vehicle type means aroup of vehicles that do not differ ithhe following respects:
2.1.1. the equivalent inertia determined in relatio the reference mass as prescribed in

Annex 4, paragraph 5.1. and
2.1.2. the engine and vehicle characteristics Asatkin Annex 1;

2.2. "Reference massieans the "unladen mass" of the vehicle incréagadiniform figure
of 100 kg for test according to Annexes 4 and 8,

2.2.1. "Unladen ma%sneans the mass of the vehicle in running ordénautthe uniform

1/ Asdefined in Annex 7 to the Consolidated Resafubn the Construction of Vehicles (R.E.3),
(document TRANS/WP.29/78/Rev.1/Amend.2 as last aleeiny Amend.4).



2.3.

2.4.

2.5.

2.6.

2.7.

2.7.1.

2.7.2.

2.8.

2.9.

2.10.

2.11.

2.11.1.

2.11.2.
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mass of the driver of 75 kgpassengers or load, but with the fuel tank 9Ccpat full
and the usual set of tools and spare wheel on baduere applicable;

"Maximum massmeans the technically permissible maximum massaded by the
vehicle manufacturer (this mass may be greaterttimaximum mass authorised by
the national administration);

"Gaseous pollutaritmeans the exhaust gas emissions of carbon momoxxkides of
nitrogen, expressed in nitrogen dioxide (N@quivalent and hydrocarbons assuming
ratio of:

(@) GHassfor liquefied petroleum gas(LPG)

(b) GH,for natural gas (NG) and biomethane

() CiHigdo.016for petrol (ES)

(d) ClH 1_8600_005f0r diesel (85)

(e) GCH27400.38sfor ethanol (E85)

"Particulate pollutarntsneans components of the exhaust gas which arevenhfrom
the diluted exhaust gas at a maximum temperatuB2®iK (52 °C) by means of the
filters described in Annex 4;

"Exhaust emissiohsneansmissions of gaseous and particulate pollutants

"Evaporative emissiohimeans the hydrocarbon vapours lost from thedystiem of a
motor vehicle other than those from exhaust emissio

"Tank breathing losseme hydrocarbon emissions caused by temperadtarges in the
fuel tank (assuming a ratio 0fd 33);

"Hot soak losséare hydrocarbon emissions arising from the fystiesn of a stationary
vehicle after a period of driving (assuming a raticC; Hy 20);

"Engine crankca%eneans the spaces in or external to an engingwvelneeconnected to
the oil sump by internal or external ducts througtich gases and vapour can escape;

"Cold start devi¢emeans a device that temporarily enriches théuairmixture of the
engine thus assisting the engine to start;

"Starting aiimeans a device which assists engine start upuitenrichment of the
air/fuel mixture of the engine, e.g. glow pluggdiion timing change, etc.;

"Engine capacitymeans:

For reciprocating piston engines, the nairéngine swept volume;

For rotary piston engines (Wankel), twioe mominal swept volume of a combustion
chamber per piston;
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2.12.

2.13.

2.14.

2.15.

2.16.

2.16.1.

2.16.2.

2.16.3.

2.17.

2.18.

2.18.1.

"Pollution control devicésneans those components of a vehicle that coatrdlor
limit exhaust and evaporative emissions;

"OBD' means an on-board diagnostic system for emissanmirol, which has the
capability of identifying the likely area of malfation by means of fault codes stored in
computer memory;

"In-service teSimeans the test and evaluation of conformity catetliin accordance
with paragrapi®.2.1.of this Regulation;

"Properly maintained and uSedeans, for the purpose of a test vehicle, thah su
vehicle satisfies the criteria for acceptance ofedected vehicle laid down in
paragraph 2. of Appendix 3 to this Regulation;

"Defeat deviceameans any element of design which senses tenuyperathicle speed,
engine rotational speed, transmission gear, matviatuum or any other parameter for
the purpose of activating, modulating, delayingeactivating the operation of any part
of the emission control system, that reduces tfextfeness of the emission control
system under conditions which may reasonably beagd to be encountered in normal
vehicle operation and use. Such an element of desay not be considered a defeat
device if:

the need for the device is justified imtgrof protecting the engine against damage or
accident and for safe operation of the vehicle, or

the device does not function beyond thairements of engine starting, or
conditions are substantially included & Tlype | or Type VI test procedures.

"Family of vehiclestheans a group of vehicle types identified by aparehicle for the
purpose of Annex 12;

"Fuel requirement by the endimeeans the type of fuel normally used by the eggin
(a) Petrol (E5),

(b) LPG (liquefied petroleum gas)

(c) NG/biomethane (natural gas)

(d) Either petrol (E5) or LPG

(e) Either petrol (E5) or NG/biomethane

() Diesel fuel (B5)

(9) Mixture of ethanol (E85) and petrol (E5) (Flexfuel)
(h) Mixture of biodiesel and diesel (B5) (Flex fug

0] Hydrogen

() Either petrol (E5) or Hydrogen (Bi-fuel)

"Biofuel' means liquid or gaseous fuel for transport, prodiced from biomass.



2.19.

2.19.1.

2.19.2.

2.19.3.

2.20.

2.21.

2.21.1.

2.21.2.

ECE/TRANS/WP.29/2009/57
page 5

"Approval of a vehiclemeans the approval of a vehicle type with regardhe
limitation of the following conditions:/2

Limitation of exhaust emissions by the ekhievaporative emissions, crankcase
emissions, durability of pollution control devices|d start pollutant emissions and on-
board diagnostics of vehicles fuelled with unleagettol, or which can be fuelled with
either unleaded petrol and LPG or NG/biomethamieiofuels (Approval B);

Limitation of emissions of gaseous andipaete pollutants, durability of pollution
control devices and on-board diagnostics of vehideelled with diesel fuel
(Approval C)or which can be fuelled with either diesel fuel andbiofuel or biofuel.

Limitation of emissions of gaseous polltgaby the engine, crankcase emissions,
durability of pollution control devices, cold starhissions and on-board diagnostics of
vehicles fuelled with LPG or NG/biomethane (Approbg

"Periodically regenerating systemmeans an anti-pollution device (e.g. catalytic
converter, particulate trap) that requires a pécaldregeneration process in less
than 4,000 km of normal vehicle operation. Dumygles where regeneration occurs,
emission standards can be exceeded. If a regemesfiin anti-pollution device occurs
at least once per Type | test and that has alneggynerated at least once during vehicle
preparation cycle, it will be considered as a curdusly regenerating system which
does not require a special test procedure. AnBedoks not apply to continuously
regenerating systems.

At the request of the manufacturer, the test moee specific to periodically
regenerating systems will not apply to a regenaratevice if the manufacturer provides
data to the type approval authority that, duringley where regeneratiaoccurs,
emissions remain below the standards given in papiag.3.1.4. applied for the
concerned vehicle category after agreement ofdtienical service.

Hybrid vehicles (HV)

General definition of hybrid vehicles (HV):

"Hybrid vehicle (HV) means a vehicle with at least two different epeanverters and
two different energy storage systems (on vehicedfe purpose of vehicle propulsion.

Definition of hybrid electric vehicles (HEV

2/ Approval A cancelled. From the 05 series of admeents to this Regulation prohibit the use
of leaded petrol.
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2.22.

2.22.1.

2.23.

2.23.1.

2.24.

2.25.

2.25.1.

2.25.2.

2.26.

"Hybrid electric vehicle (HEV)means a vehicle that, for the purpose of meclanic

propulsion, draws energy from both of the followiag-vehicle sources of stored

energy/power:

(@ aconsumable fuel

(b) an electrical energy/power storage device (e.gatteby, capacitor,
flywheel/generator etc.)

"Mono fuel vehiclé' means a vehicle that is designed to run primarilyon one type
of fuel;

"Mono-fuel gas vehiclé' means a vehicle that is designed primarily fommemnent
running on LPG or Nghiomethane or hydrogen but may also have a petrol system for
emergency purposes or starting only, where th@lpieink does not contain more than
15 litres of petrol.

"Bi-fuel vehicl& means a vehicle with two separate fuel storage sgsts that can
run part-time on two different fuels and is designd to run on only one fuel at a
time.

"Bi-fuel gas vehicle means a bi fuel vehicle that can run on petrol ad also on
either LPG, NG/biomethane or hydrogen

"Alternative fuel vehiclé' means a vehicle designed to be capable of runniran
at least one type of fuel that is either gaseous atmospheric temperature and
pressure, or substantially non-mineral oil derived.

"Flex fuel vehiclé means a vehicle with one fuel storage system thatan run on
different mixtures of two or more fuels

"Flex fuel ethanol vehiclé means a flex fuel vehicle that can run on petrobr a
mixture of petrol and ethanol up to an 85 per cenéethanol blend (E85).

"Flex fuel biodiesel vehiclemeans a flex fuel vehicle that can run on mineral
diesel or a mixture of mineral diesel and biodiesel

"Vehicles designed to fulfil specific socialeed$ means diesel vehicles of category

M 1 which are either:

(@) Special purpose vehicles with reference massceeding 2,000 kg3/

(b) Vehicles with a reference mass exceeding 2,0k and designed to carry
seven or more occupants including the driver withhe exclusion, as from 1
September 2012, of vehicles of category1KB3;

(c) Vehicles with a reference mass exceeding 1, #0which are built specifically
for commercial purposes to accommodate wheelchairse inside the vehicle.

3/  As defined in Annex 7 to the Consolidated Resoliain on the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/78/Rev.1/Amend.2 d&st amended by Amend.4).
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3.1.1.

3.1.2.
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APPLICATION FOR APPROVAL

The application for approval of a vehicle typi#h regard to exhaust emissions,
crankcase emissions, evaporative emissions anditityraf pollution control devices,
as well as to its on-board diagnostic (OBD) sysstrall be submitted by the vehicle
manufacturer or by his authorized representdtvibe approval authority.

In addition, the manufacturer shall submit he following information:

(@) Inthe case of vehicles equipped with positivignition engines, a declaration
by the manufacturer of the minimum percentage of nsfires out of a total
number of firing events that would either result inemissions exceeding the
limits given in paragraph 3.3.2. of Annex 11, if tat percentage of misfire had
been present from the start of a Type | test as desbed in Annex 4 to this
Regulation, or that could lead to an exhaust catast, or catalysts, overheating
prior to causing irreversible damage;

(b) Detailed written information fully describing the functional operation
characteristics of the OBD system, including a ligng of all relevant parts of
the emission control system of the vehicle that anmonitored by the OBD
system;

(c) A description of the malfunction indicator usel by the OBD system to signal
the presence of a fault to a driver of the vehicle;

(d) A declaration by the manufacturer that the OBDsystem complies with the
provisions of paragraph 7. of Appendix 1 to Annex 1 relating to in-use
performance under all reasonably foreseeable drivig conditions;

(e) A plan describing the detailed technical critga and justification for
incrementing the numerator and denominator of eachmonitor that shall
fulfil the requirements of paragraphs 7.2. and 7.3.of Appendix 1 to
Annex 11, as well as for disabling numerators, demainators and the general
denominator under the conditions outlined in paragaph 7.7. of Appendix 1
to Annex XI;

(f) A description of the provisions taken to prevat tampering with and
modification of the emission control computer;

(g) If applicable, the particulars of the vehicle family as referred to in
Appendix 2 to Annex 11;

(h) Where appropriate, copies of other type approals with the relevant data to
enable extension of approvals and establishment déterioration factors.

For the tests described in paragraph 3.rofeX 11, a vehicle representative of the
vehicle type or vehicle family fitted with the OB&ystem to be approved shall be
submitted to the technical service responsibléhfetype approval test. If the technical
service determines that the submitted vehicle doegilly represent the vehicle type or
vehicle family described in Annex 11, Appendix 8,aternative and if necessary an
additional vehicle shall be submitted for test rca@dance with paragraph 3. of
Annex 11.
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3.2.

3.2.1.

3.3.

3.4.1.

3.4.2

3.4.3.

3.4.5.

3.4.6.

3.4.7.

3.4.8.

3.4.9.

A model of the information document relatirg éxhaust emissions, evaporative
emissions, durability and the on-board diagno€diB) system is given in Annex 1.
The information mentioned under paragrdph12.2.7.60f Annex 1 is to be included in
Appendix 1 "OBD - RELATED INFORMATION" to the typapproval communication
given in Annex 2.

Where appropriate, copies of other type @amgs with the relevant data to enable
extensions of approvals and establishment of aetdion factors shall be submitted.

For the tests described in paragraph 5. sRegulation a vehicle representative of the
vehicle type to be approved shall be submittedhéatéchnical service responsible for
the approval tests.

The application referred to in paragraph 3.1shall be drawn up in accordance with
the model of the information document set out in Anex 1.

For the purposes of paragraph 3.1.1.(d), thmanufacturer shall use the model of a
manufacturer's certificate of compliance with the D in-use performance
requirements set out in Appendix 2 of Annex 2.

For the purposes of paragraph 3.1.1.(e), ttepproval authority that grants the
approval shall make the information referred to in that point available to the
approval authorities upon request.

For the purposes of points (d) and (e) of pegraph 3.1.1., approval authorities
shall not approve a vehicle if the information subnited by the manufacturer is
inappropriate for fulfilling the requirements of paragraph 7. of Appendix 1 to
Annex 11. Paragraphs 7.2., 7.3. and 7.7. of AppemdL to Annex 11 shall apply
under all reasonably foreseeable driving conditions For the assessment of the
implementation of the requirements set out in theifst and second subparagraphs,
the approval authorities shall take into account tle state of technology.

For the purposes of paragraph 3.1.1.(f), th@ovisions taken to prevent tampering
with and modification of the emission control compter shall include the facility for
updating using a manufacturer-approved programme orcalibration.

For the tests specified in Table A, the mafacturer shall submit to the technical
service responsible for the type approval tests @hicle representative of the type to
be approved.

The application for type approval of mono fal, bi-fuel and flex-fuel vehicles shall
comply with the additional requirements laid down n paragraphs 4.9.1 and 4.9.2.

Changes to the make of a system, componenseparate technical unit that occur
after a type approval shall not automatically invaldate a type approval, unless its
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original characteristics or technical parameters ae changed in such a way that the
functionality of the engine or pollution control system is affected.

4. APPROVAL

4.1. If the vehicle type submitted for approvalldaling this amendment meets the
requirements of paragraph 5. below, approval dfvbhicle type shall be granted.

4.2. An approval number shall be assigned to egushapproved.

Its first two digits shall indicate the series ashendments according to which the
approval was granted. The same Contracting Plaaty/rsot assign the same number to
another vehicle type.

4.3. Notice of approval or of extension or refusiaapproval of a vehicle type pursuant to
this Regulation shall be communicated to the Patti¢he Agreement which apply this
Regulation by means of a form conforming to the elaad Annex 2 to this Regulation.

4.3.1. In the event of amendment to the presert tex example, if new limit values are
prescribed, the Parties to the Agreement shalifoerned which vehicle types already
approved comply with the new provisions.

4.4, There shall be affixed, conspicuously andrieaglily accessible place specified on the
approval form, to every vehicle conforming to a ieéh type approved under this
Regulation, an international approval mark consgsof:

4.4.1. A circle surrounding the letter "E" followbd the distinguishing number of the country
that has granted approvd/,

4/ 1 for Germany, 2 for France, 3 for Italy, 4 fdret Netherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republi@®©Spain, 10 for Serbia and Montenegro, 11 for
the United Kingdom, 12 for Austria, 13 for Luxemlogul4 for Switzerland, 15 (vacant), 16 for
Norway, 17 for Finland, 18 for Denmark, 19 for Roriza 20 for Poland, 21 for Portugal, 22 for the
Russian Federation, 23 for Greece, 24 for Ireldbdpr Croatia, 26 for Slovenia, 27 for Slovakia,
28 for Belarus, 29 for Estonia, 30 (vacant), 31Basnia and Herzegovina, 32 for Latvia, 33
(vacant), 34 for Bulgaria, 35 (vacant), 36 for u#mia, 37 for Turkey, 38 (vacant), 39 for
Azerbaijan, 40 for The former Yugoslav Republidvdcedonia, 41 (vacant), 42 for the European
Community (Approvals are granted by its Membere&daising their respective ECE symbol), 43 for
Japan, 44 (vacant), 45 for Australia, 46 for Ukeauh/ for South Africa, 48 for New Zealand, 49 for
Cyprus, 50 for Malteh1 for the Republic of Korea, 52 for Malaysia, 53dr Thailand, 54 and 55
(vacant), 56 for Montenegro, 57 (Vacant) and 58 folfunisia. Subsequent numbers shall be
assigned to other countries in the chronologiadioin which they ratify or accede to the Agreement
Concerning the Adoption of Uniform Technical Prgstoons for Wheeled Vehicles, Equipment and
Parts which can be Fitted and/or be Used on Whaédhitles and the Conditions for Reciprocal
Recognition of Approvals Granted on the Basis @&sth Prescriptions, and the numbers thus
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4.4.2.

4.4.3.

4.5.

4.6.

4.7.

4.8.

4.9.

4.9.1.

4.9.2.

4.10.

4.10.1.

The number of this Regulation, followed hg tetter "R", a dash and the approval
number to the right of the circle described in geaah 4.4.1.;

The approval mark shall contain an additicharacter after the letter "R", the purpose
of which is to distinguish the emission limit vasufor which the approval has been
granted. For those approvals issued to indicateptiance with the limits for the Type |
test detailed imable 1in paragraph 5.3.1.4. of this Regulation, the et will be
followed by the roman numbéHl" . Furthermore, a capital letter (from A to M)
should follow the type approval number. This letteshould be chosen according to
the Table 1 in Annex 3 to this Regulation.

If the vehicle conforms to a vehicle type amed, under one or more other Regulations
annexed to the Agreement, in the country which dyasted approval under this
Regulation, the symbol prescribed in paragraphi4reed not be repeated; in such a
case, the Regulation and approval numbers and dtgianal symbols of all the
Regulations under which approval has been grantégei country which has granted
approval under this Regulation shall be placederri@al columns to the right of the
symbol prescribed in paragraph 4.4.1.

The approval mark shall be clearly legible badndelible.
The approval mark shall be placed close wnahe vehicle data plate.
Annex 3 to this Regulation gives examplesrairagements of the approval mark.

ADDITIONAL REQUIREMENTS FOR APPROVAL OF FLEX F UEL
VEHICLES

For the type approval of a flex fuel ethanobr biodiesel vehicle, the vehicle
manufacturer shall describe the capability of the ehicle to adapt to any mixture of
petrol and ethanol fuel (up to an 85 per cent ethawl blend) or diesel and biodiesel
that may occur across the market.

For flex fuel vehicles, the transition fronone reference fuel to another between the
tests shall take place without manual adjustment othe engine settings.

REQUIREMENTS FOR APPROVAL REGARDING THE OBD SYSTEM

The manufacturer shall ensure that all vehles are equipped with an OBD system.

assigned shall be communicated by the Secretargs@leof the United Nations to the Contracting
Parties to the Agreement.



4.10.2.

4.10.3.

4.10.4.

4.10.5.

4.10.6.
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The OBD system shall be designed, constredtand installed on a vehicle so as to
enable it to identify types of deterioration or mafunction over the entire life of the
vehicle.

The OBD system shall comply with the requaments of this Regulation during
conditions of normal use.

When tested with a defective component inceordance with Appendix 1 of
Annex 11, the OBD system malfunction indicator shalbe activated. The OBD
system malfunction indicator may also activate dung this test at levels of
emissions below the OBD threshold limits specifieth Annex 11.

The manufacturer shall ensure that the OBDsystem complies with the
requirements for in-use performance set out in pargraph 7. of Appendix 1 to
Annex 11 of this Regulation under all reasonably feseeable driving conditions.

In-use performance related data to be stadeand reported by a vehicle's OBD
system according to the provisions of item 7.6. éfppendix 1 to Annex 11 shall be
made readily available by the manufacturer to natimal authorities and
independent operators without any encryption.

SPECIFICATIONS AND TESTS

Small volume manufacturers

As an alternative to the requirements of this pargraph, vehicle manufacturers
whose world-wide annual production is less than 1000 units may obtain approval

on the basis of the corresponding technical requireents specified in the table
below.

Legislative Act Requirements

The California Code of Regulations, Type approval shall be granted
Title 13, paragraphs 1961(a) and under the California Code of
1961(b)(1)(C)(1) applicable to 2001 andRegulations applicable to the most
later model year vehicles, 1968.1, 1968.2recent model year of light duty
1968.5, 1976 and 1975, published bwehicle.

Barclay's Publishing.

The emissions tests for roadworthiness purposes setit in Annex 5 and the
requirements for access to vehicle OBD informatiorset out in paragraph 5. of
Annex 11 shall still be required to obtain type appoval with regard to emissions
under this paragraph.

The approval authority shall inform the other approval authorities of Contracting
Parties of the circumstances of each type approvglanted under this paragraph.
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5.1.

5.1.1.

5.1.2.

5.1.2.1.

5.1.3.

5.1.3.1.

5.1.3.2.

5.1.3.2.1.

5.1.3.2.2.

5.1.4.

5.1.4.1.

5.1.4.2.

General

The components liable to affect the emissibrpollutants shall be so designed,
constructed and assembled as to enable the vahidermal use, despite the vibration
to which they may be subjected, to comply withphavisions of this Regulation.

The technical measures taken by the mamu&acshall be such as to ensure that in
conformity with the provisions of this Regulatioaxhaust gas and evaporative
emissions are effectively limited throughout themal life of the vehicle and under
normal conditions of use. This will include thegity of those hoses and their joints
and connections, used within the emission contystesns, which shall be so
constructed as to conform with the original desigant. For exhaust emissions, these
provisions are deemed to be met if the provisidngasagraphs 5.3.1.4. and 8.2.3.1.
respectively are complied with. For evaporativéssions, these conditions are deemed
to be met if the provisions of paragraphs 5.34rdl 8.2.3.1. respectively are complied
with.

The use of a defeat device is prohibited.

Inlet orifices of petrol tanks

Subject to paragraph 5.1.3.2., the irmiéte of the petrobr ethanol tank shall be so
designed as to prevent the tank from being fillenf afuel pump delivery nozzle

which has an external diameter of 23.6 mm or greate

Paragraph 5.1.3.1. shall not apply tohgclein respect of which both of the following
conditions are satisfied, i.e.:

the vehicle is so designed and constutitat no device designed to control the
emission of gaseous pollutants shall be adverdfdgtad by leaded petrol, and;

the vehicle is conspicuously, legiblgt axdelibly marked with the symbol for unleaded
petrol, specified in ISO 2575:1982, in a positiommiediately visible to a person filling
the petrol tank. Additional markings are permitted

Provision shall be made to prevent excesparative emissions and fuel spillage
caused by a missing fuel filler cap.

This may be achieved by using one of the following
An automatically opening and closing, memovable fuel filler cap;

Design features which avoid excess evégeramissions in the case of a missing fuel
filler cap;



5.1.4.3.

5.1.5.

5.1.5.1.

5.1.5.2.

5.1.5.3.

5.1.5.4.

5.1.5.5.

5.1.6.
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Any other provision which has the sameaff Examples may include, but are not
limited to, a tethered filler cap, a chained filkap or one utilising the same locking key
for the filler cap as for the vehicle's ignitioin this case, the key shall be removable
from the filler cap only in the locked condition.

Provisions for electronic system security

Any vehicle with an emission control congpushall include features to deter
modification, except as authorised by the manufactu The manufacturer shall

authorise modifications if these modifications aeeessary for the diagnosis, servicing,
inspection, retrofitting or repair of the vehicleny reprogrammable computer codes or
operating parameters shall be resistant to tangpernd afford a level of protection at

least as good as the provisions in ISO DIS 1503dafd October 1998 (SAE J2186
dated October 1996), provided that the securityhamge is conducted using the
protocols and diagnostic connector as prescribegharagraph 6.5. of Annex 11,

Appendix 1. Any removable calibration memory chgbsll be potted, encased in a
sealed container or protected by electronic aligorit and shall not be changeable
without the use of specialised tools and procedures

Computer-coded engine operating paramshetsnot be changeable without the use of
specialised tools and procedures (e.g. solderpdttad computer components or sealed
(or soldered) computer enclosures).

In the case of mechanical fuel-injectiamps fitted to compression-ignition engines,
manufacturers shall take adequate steps to prbtechaximum fuel delivery setting
from tampering while a vehicle is in service.

Manufacturers may apply to the approv#haity for an exemption to one of these
requirements for those vehicles which are unlikelyequire protection. The criteria
that the approval authority will evaluate in corsidg an exemption will include, but
are not limited to, the current availability of flgmance chips, the high-performance
capability of the vehicle and the projected saldsime of the vehicle.

Manufacturers using programmable comprdede systems (e.g. Electrical Erasable
Programmable Read-Only Memory, EEPROM) shall detauthorised reprogramming.
Manufacturers shall include enhanced tamper ptiotestrategies and write protect
features requiring electronic access to an off-sitenputer maintained by the
manufacturer. Methods giving an adequate levroper protection will be approved
by the authority.

It shall be possible to inspect the veHmt@oadworthiness test in order to determine its
performance in relation to the data collected moagance with paragraph 5.3.7. of this
Regulation. If this inspection requires a speprakcedure, this shall be detailed in the
service manual (or equivalent media). This spge@tedure shall not require the use of
special equipment other than that provided withvislgicle
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5.2. Test procedure
Table Aillustrates the various possibilities for type apyal of a vehicle.
5.2.1. Positive ignition engine-powered vehicled hybrid electric vehicles equipped with
a positive-ignition engine shall be subject tofiiowing tests:
Type | (verifying the average exhaust emissidter a cold start),
Type Il (carbon monoxide emission at idling speed
Type Il (emission of crankcase gases),
Type IV (evaporation emissions),
Type V (durability of anti-pollution devices),
Type VI (verifying the average low ambient tengiare carbon monoxide and
hydrocarbon exhaust emissions after a cold start,
OBD-test.
5.2.2. Positive ignition engine-powered vehicle &ybrid electric vehicles equipped with
positive-ignition engine fuelled with LPG or NG/bi@thane (mono or bi-fuel) shall be
subjected to the following tests (accordingable A):
Type | (verifying the average exhaust emissioter af cold start),
Type Il (carbon monoxide emissions at idling speed
Type Il (emission of crankcase gases),
Type IV (evaporative emissions), where applicable,
Type V (durability of anti-pollution devices),
Type VI (verifying the average low ambient tempera carbon monoxide and
hydrocarbon exhaust emissions after a cold stan@re applicable,
OBD test.
5.2.3. Compression ignition engine-powered vehiales hybrid electric vehiclesquipped

with a compression ignition engine shall be subjec¢he following tests:

Type | (verifying the average exhaust emissioteraf cold start)
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Type V (durability of anti-pollution control deas)
and OBD test.
Table A. REQUIREMENTS

Application of test requirements for type approvaland extensions

Vehicles with positive ignition engines including tbrids Vehicles with
C.l. engines
including hybrids
Mono fuel Bi fuel® Flex |Flex fuel| Mono
fuel® fuel
Reference |Petrol (E5)|LPG NG/ Hydrogen|Petrol (E5)| Petrol (E5) | Petrol (E5)| Petrol Diesel | Diesel
fuel Biomethane (E5) (B5) (B5)
LPG NG/ Hydrogen | Ethanol |Biodiese
Biomethane (E85) |
Gaseous Yes Yes Yes Yes Yes Yes Yes Yes Yes
pollutants (both fuels)| (both fuels)| (petrol (both
(Type | test) only) fuels)
Particulates Yes - - Yes Yes Yes Yes Yes Yes
(Type I test) | (direct (direct (direct (direct (direct
injection) injection) | injection) | injection) |injection)
(petrol  |(petrol only)| (petrol (both
only) only) fuels)
Idle emissiong Yes Yes Yes Yes Yes Yes Yes - -
(Type Il test) (both fuels)| (both fuels)| (petrol (both
only) fuels)
Crankcase Yes Yes Yes Yes Yes Yes Yes - -
emissions (petrol  |(petrol only)| (petrol (petrol)
(Type Il test) only) only)
Evaporative Yes - - Yes Yes Yes Yes - -
emissions (petrol  |(petrol only)| (petrol (petrol)
(Type IV test) only) only)
Durability Yes Yes Yes Yes Yes Yes Yes Yes Yes
(Type V test) (petrol  |(petrol only)| (petrol (petrol)
only) only)
Low Yes - - Yes Yes Yes Yes - -
temperature (petrol  |(petrol only)| (petrol (both
emissions only) only) fuels)
(Type VI test)
In-service Yes Yes Yes Yes Yes Yes Yes Yes Yes
conformity (both fuels)| (both fuels)| (petrol (both
only) fuels)
On-board Yes Yes Yes Yes Yes Yes Yes Yes Ye
diagnostics

1) When a bi fuel vehicle is combined with a flekuel vehicle, both test requirements are applicable

5.3. Description of tests

5.3.1. Type | test (Simulating the average exhamsssions after a cold start).

5.3.1.1. Figure 1 illustrates the routes for Typest. This test shall be carried out on all ielsic
referred to in paragraph 1. and its sub-paragraphs.

5.3.1.2.  The vehicle is placed on a chassis dynastemequipped with a means of load and
inertia simulation.
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5.3.1.2.1. Atestlasting atotal of 19 minutes 48deconds, made up of two parts, One and Two,
is performed without interruption. An unsampledipérof not more than 20 seconds
may, with the agreement of the manufacturer, veduoiced between the end of Part One
and the beginning of Part Two in order to facitatljustment of the test equipment.

5.3.1.2.1.1. Vehicles that are fuelled with LPGN@/biomethaneshall be tested in the Type | test
for variation in the composition of LPG or N@dmethaneg as set out in Annex 12.
Vehicles that can be fuelled either with petralBG or NGbiomethaneshall be tested
on both the fuels, tests on LPG or M®&Mmethanebeing performed for variation in the
composition of LPG or N®iomethane as set out in Annex 12.

5.3.1.2.1.2. Notwithstanding the requirement ofigaasiph 5.3.1.2.1.1., vehicles that can be fuelled
with either petrol or a gaseous fuel, but wherepiteol system is fitted for emergency
purposes or starting only and which the petrol tzarknot contain more than 15 litres of
petrol will be regarded for the test Type | as eds that can only run on a gaseous fuel.

5.3.1.2.2. Part One of the test is made up oféementary urban cycles. Each elementary urban
cycle comprises fifteen phases (idling, acceleratsteady speed, deceleration, etc.).

5.3.1.2.3. Part Two of the test is made up of oxteaaurban cycle. The extra-urban cycle
comprises 13 phases (idling, acceleration, stepelgds deceleration, etc.).

5.3.1.2.4. During the test, the exhaust gaseslatediand a proportional sample collected in one
or more bags. The exhaust gases of the vehitézitase diluted, sampled and analysed,
following the procedure described below, and thal talume of the diluted exhaust is
measured. Not only the carbon monoxide, hydrocadwl nitrogen oxide emissions
but also the particulate pollutant emissions fraghivles equipped with compression-
ignition engines are recorded.

5.3.1.3.  The test is carried out using the procedescribed in Annex 4. The methods used to
collect and analyse the gases and to remove arghwiee particulates shall be as
prescribed.

5.3.1.4. Subject to the requirements of paragrapii 5. the test shall be repeated three times.
The results are multiplied by the appropriate detation factors obtained from
paragraph 5.3.6. and, in the case of periodicafjenerating systems as defined in
paragraph 2.20., also shall be multiplied by tloédies K obtained from Annex 13. The
resulting masses of gaseous emissions and, inase af vehicles equipped with
compression-ignition engines, the particulatesiobthin each test shall be less than the
limits shown in the Tablé. below:



Table 1

Emissions limits

Limit values
Mass of nont Mass of Combined mass .
Mass of carbo| Mass of total . of hydrocarbon{ Mass of particulare icle®
Reference mass| monoxide | hydrocarbons methane | oxides of | " 1o ides of matter™® Number of particle
hydrocarbong nitrogen . P)
(RM) (CO) (THC) (NMHC) (NO,) nitrogen (PM)
(kg) ) (THC + NQ)
Ll Lz L3 L4 Lz + L3 L5 Le
(mg/km) (mg/km) (mg/km) (mg/km) (mg/km) (mg/km) (number/km)
Category Class Pl Cl PI Cl Pl Clf PIL cCl P Cl Ph( Cl Pl Cl
M - A1 1,000 | 500| 100 - 68 - 60 180 - 230 5.0/4.55.0/4.5 | - 6.0 x 18
| |RM<1,305 1,000f 500 100 - 69 - 60 180 |- 23( 5.0/4.5.0/45 | - 6.0 x 18
N1 I ]1,305<RM<1,760| 1,810] 630 130 - 9( - 7B 235 | 295 5.0/4.5.0/45 | - 6.0 x 18
I 1,760 <RM 2,270 740, 160 - 108 - 82 280 |- 350 .0/8.5| 5.0/45 | - 6.0 x 18
N, - A 2,270 | 740| 160 - 108§ - 82 28D 350 5.0/4.%.0/45 | - 6.0 x 18
Key: PI = Positive Ignition, C| = Compression |dait

()]
(@)
©)

A revised measurement procedure shall be intratibeéore the application of the 4.5 mg/km limitwel
A new measurement procedure shall be introductmtdthe application of the limit value.
Positive ignition particulate mass standard siaifily only to vehicles with direct injection engine

)T abed

L5/6002/6Z¢'d/M/SNVYH.L/303
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5.3.1.4.1.

5.3.1.4.2.

5.3.15.

5.3.1.5.1.

5.3.1.5.2.

Notwithstanding the requirements of gaaph 5.3.1.4., for each pollutant or
combination of pollutants, one of the three resglthasses obtained may exceed, by not
more than 10 per cent, the limit prescribed, pregithe arithmetical mean of the three
results is below the prescribed limit. Where thespribed limits are exceeded for more
than one pollutant, it is immaterial whether thi€ars in the same test or in different
tests.

When the tests are performed with gasdoels, the resulting mass of gaseous
emissions shall be less than the limits for pedragined vehicles in the above table.

The number of tests prescribed in pardgsap.1.4. is reduced in the conditions
hereinafter defined, where \6 the result of the first test and ¥e result of the second

test for each pollutant or for the combined emissid two pollutants subject to

limitation.

Only one test is performed if the resbttined for each pollutant or for the combined
emission of two pollutants subject to limitatios,less than or equal to 0.70 L (i.e.
V1<0.70 L).

If the requirement of paragraph 5.311i5.not satisfied, only two tests are perfornfied i
for each pollutant or for the combined emissiotwaf pollutants subject to limitation,
the following requirements are met:

V1<0.85Land Y+ V, <1.70 L and ¥< L.
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Figure 1

Flow chart for Type | type approval

Omne test

Vij< 0.70L L granted

no

yes

Vi1j= L10L

no

Two tests

Vij= 0.85L

and Vip= L = granted

and Vijj+Viz =1.700

no

Vio> 1LI0L
yes

or Vi1j= L

and Vir= L

nog

Three tests

Vii< L

and Viz=< L = granted

and Viz=< L

no

yes

Vi3> L.10L

no

Vis= L
= and Vigz L

or Vjj= L

no

(Vij+ Vig+Vi3 V3 <L 22 granted
|

no
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5.3.2.
5.3.2.1.

5.3.2.1.1.

5.3.2.1.2.

5.3.2.2.

5.3.3.

5.3.3.1.

5.3.3.1.1.

5.3.3.1.2.

5.3.3.2.

5.3.4.

5.3.4.1.

Type Il test (Carbon monoxide emission & &tlling speed)
This test is carried out on all vehicles/pred by positive-ignition engines having:

Vehicles that can be fuelled either wetrol or with LPG or N@iomethaneshall be
tested in the test Type Il on both fuels.

Notwithstanding the requirement of peaply 5.3.2.1.1., vehicles that can be fuelled
with either petrol or a gaseous fuel, but wherepiteol system is fitted for emergency
purposes or starting only and which the petrol tzarknot contain more than 15 litres of
petrol will be regarded for the test Type Il asields that can only run on a gaseous
fuel.

For the Type Il test set out in Annex 5, at normalengine idling speed, the
maximum permissible carbon monoxide content in thexhaust gases shall be that
stated by the vehicle manufacturer. However, the mamum carbon monoxide
content shall not exceed 0.3 per cent vol.

At high idle speed, the carbon monoxide content byolume of the exhaust gases
shall not exceed 0.2 per cent, with the engine spileing at least 2,000 mir and
Lambda being 1 + 0.03 or in accordance with the spdications of the
manufacturer.

Type Il test (verifying emissions of cranke gases)

This test shall be carried out on all glgsi referred to in paragraph 1. except those
having compression-ignition engines.

Vehicles that can be fuelled either étrol or with LPG or NG/biomethane should be
tested in the Type lll test on petrol only.

Notwithstanding the requirement of peaph 5.3.3.1.1., vehicles that can be fuelled
with either petrol or a gaseous fuel, but wherepigteol system is fitted for emergency
purposes or starting only and which the petrol tzarknot contain more than 15 litres of
petrol will be regarded for the test Type Il ahivbes that can only run on a gaseous
fuel.

When tested in accordance with Annexebettgine's crankcase ventilation system shall
not permit the emission of any of the crankcasegato the atmosphere.

Type IV test (Determination of evaporativeissions)
This test shall be carried out on all glgsi referred to in paragraph 1. except those

vehicles having a compression-ignition engine, deli fuelled with LPG or
NG/biomethane



5.3.4.1.1.

5.3.4.2.

5.3.5.

5.3.5.1.

5.3.5.1.1.

5.3.5.1.2.

5.3.5.1.3.

5.3.5.1.4.
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Vehicles that can be fuelled either vpigttrol or with LPG or with N@Giomethane
should be tested in the Type IV test on petrol only

When tested in accordance with Annex @Gpesative emissions shall be less
than 2 g/test.

Type VI test (Verifying the average low asii temperature carbon monoxide and
hydrocarbon exhaust emissions after a cold start).

This test shall be carried out on all glegls equipped with a positive-ignition engine.

However, when applying for type approval, manufaatrers shall present to the
approval authority information showing that the NOyx aftertreatment device
reaches a sufficiently high temperature for efficiat operation within 400 seconds
after a cold start at —7 °C as described in Type Vest.

In addition, the manufacturer shall provide the approval authority with
information on the operating strategy of the exhausgas recirculation system
(EGR), including its functioning at low temperatures.

This information shall also include a descriptiorof any effects on emissions.

The approval authority shall not grant type approwal if the information provided is
insufficient to demonstrate that the aftertreatment device actually reaches a
sufficiently high temperature for efficient operation within the designated period of
time.

The vehicle is placed on a chassis dgnagter equipped with a means of load an
inertia simulation.

The test consists of the four elemenidvgn driving cycles of Part One of the Type |
test. The Part One test is described in Annex gpefidix 1 and illustrated in
figures 1/1, 1/2 and 1/3 of the Appendix. The lambient temperature test lasting a
total of 780 seconds shall be carried out withauéerruption and start at engine
cranking.

The low ambient temperature test shaltdoried out at an ambient test temperature
of 266 K (-7°C). Before the test is carried ohg test vehicles shall be conditioned in a
uniform manner to ensure that the test results meagproducible. The conditioning
and other test procedures are carried out as deddn Annex 8.

During the test, the exhaust gasesilatedand a proportional sample collected. The
exhaust gases of the vehicle tested are dilutedplsal and analysed, following the
procedure described in Annex 8, and the total velofithe diluted exhaust is measured.
The diluted exhaust gases are analysed for carlomoxide andotal hydrocarbons.
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5.3.5.2.

5.3.5.2.1.

5.3.5.2.2.

5.3.5.3.

5.3.5.3.1.

5.3.5.3.2.

Subject to the requirements in paragr&hs.2.2. and 5.3.5.3. the test shall be
performed three times. The resulting mass of canmonoxide and hydrocarbon
emission shall be less than the limits shown indde below:

Emission limit for the carbon monoxide and hydrboa tailpipe emissions after a cold
start test

Test temperature 266 K (-7 °C)
Vehicle catgory Class Mass of carbon monoxidg Mass of hydrocarbons
(CO) (HC)
L1 (g/km) L2 (g/km)

M - 15 1.8

N, I 15 1.8

Il 24 2.7

I 30 3.2

N, - 30 3.2

Notwithstanding the requirements of gaxph 5.3.5.2., for each pollutant, not more
than one of the three results obtained may exdeelihbit prescribed by not more than
10 per cent, provided the arithmetical mean valu#e three results is below the
prescribed limit. Where the prescribed limitsexeeeded for more than one pollutant,
it is immaterial whether this occurs in the sanst ¢ in different tests.

The number of tests prescribed in papgb.3.5.2. may, at the request of the
manufacturer, be increased to 10 if the arithmktim@an of the first three results is
lower than 110 per cent of the limit. In this catbe requirement after testing is only
that the arithmetical mean of all 10 results shalless than the limit value.

The number of tests prescribed in pardgfaf.5.2. may be reduced according to
paragraphs 5.3.5.3.1. and 5.3.5.3.2.

Only one test is performed if the reshtained for each pollutant of the first teseisd
than or equal to 0.70 L.

If the requirement of paragraph 5.315i8.not satisfied, only two tests are perfornied i
for each pollutant the result of the first tedess than or equal to 0.85 L and the sum of
the first two results is less than or equal to 1. add the result of the second test is less
than or equal to L.

(V1<0.85Land ¥+ V,<1.70 Land ¥< L).
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5.3.6.1.

5.3.6.1.1.

5.3.6.2.
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Type V test (Durability of anti-pollution diees)

This test shall be carried out on all gkdsi referred to in paragraph 1 to which the test
specified in paragraph 5.3.1. applies. The tgstesents an ageing test 10,000
kilometres driven in accordance with the prograngescribed in Annex 9 on a test
track, on the road or on a chassis dynamometer.

Vehicles that can be fuelled either wétrol or with LPG or NG should be tested in the
Type V test on petrol only. In that case the detation factor found with unleaded
petrol will also be taken for LPG or NG.

Notwithstanding the requirement of paragraph 513.@ manufacturer may choose to
have the deterioration factors from the followiagle used as an alternative to testing to
paragraph 5.3.6.1.

. Assigned deterioration factors
Engine

Category

CO | THC | NMHC NO, HC + NO, Particulate Particles
Matter (PM)

Positive- 15| 1.3 1.3 1.6 - 1.0 1.0
ignition

Compression- | 1.5 - - 1.1 1.1 1.0 1.0
ignition

5.3.6.3.

5.3.7.

5.3.7.1.

5.3.7.2.

5.3.7.3.

At the request of the manufacturer, the techréealice may carry out the Type | test
before the Type V test has been completed usingdterioration factors in the table

above. On completion of the Type V test, the tedirservice may then amend the type
approval results recorded in Annex 2 by repladiegdeterioration factors in the above
table with those measured in the Type V test.

Deterioration factors are determined usitiger procedure in paragraph 5.3.6.1. or
using the values in the table in paragraph 5.3.G.Re factors are used to establish
compliance with the requirements of paragraphd 5i3and 8.2.3.1.

Emission data required for roadworthinessrtg

This requirement applies to all vehiclesgred by a positive-ignition engine for which
type approval is sought in accordance with thisraineent.

When tested in accordance with Annex pé€Tytest) at normal idling speed:

(@ The carbon monoxide content by volume of tkieaast gases emitted shall be
recorded,;

(b) The engine speed during the test shall berded) including any tolerances.

When tested at 'high idle' speed (i. 2,000 mihl)
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5.3.7.4.
5.3.7.5.

5.3.7.6.

5.3.8.

(&) The carbon monoxide content by volume of tkizaeist gases emitted shall be
recorded;

(b) The Lambda value (*) shall be recorded,;

(c) The engine speed during the test shall berdedy including any tolerances.

(*) The Lambda value shall be calculated usingsthmplified Brettschneider equation
as follows:

ico, +19%0 o, |4 Hev 3,5 _ Do
] 2 ) 4 [CO] 2
L

70, ]

Alco, +|co])

L
| |+“;"‘_”;"‘]_[[('{}3 [+[co ]+ k1. [HC )
L4 2

where:
[1= Concentration in per cent volume
K1 =  Conversion factor for NDIR measurement tD Rleasurement (provided by

manufacturer of measuring equipment)
Hcv = Atomic ratio of hydrogen to carbon
(a) for petrol (E5) 1.89
(b) for LPG 2.53
(c) for NG/biomethane 4.0
(d) for ethanol (E85) 2.74
Ocv = Atomic ratio of oxygen to carbon
(@) for petrol (E5) 0.016
(b) for LPG 0.0
(c) for NG/biomethane 0.0
(d) for ethanol (E85) 0.39

The engine oil temperature at the timineftest shall be measured and recorded.

The table in item 17 to Annex 2 shall bmpleted.

The manufacturer shall confirm the acqucddhe Lambda value recorded at the time
of type approval in paragraph 5.3.7.3. as beingessmtative of typical production
vehicles within 24 months of the date of the grambf type approval by the competent
authority. An assessment shall be made basedreaysuand studies of production
vehicles.

On-board diagnostics (OBD) - test

This test shall be carried out on all vehicleemefd to in paragraph 1. The test
procedure described in Annex 11, paragraph 3. bledibllowed.
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6. MODIFICATIONS OF THE VEHICLE TYPE

6.1. Every modification of the vehicle type shadl hotified to the approval authority that
approved the vehicle type. The approval authonidy then either:

6.1.1. consider that the modifications made arielylto have an appreciable adverse effect
and that in any case the vehicle still complieshwhie requirement; or

6.1.2. require a further test report from the téchinservice responsible for conducting the
tests.
6.2. Confirmation or refusal of approval, specifythe alterations, shall be communicated

by the procedure specified in paragraph 4.3. atbowbe Contracting Parties which
apply this Regulation.

6.3. The type approval authority issuing the exten®f approval shall assign a series
number to the extension and inform thereof therd@wntracting Parties applying this
Regulation by means of a communication form confogmo the model in Annex 2 to
this Regulation.

7. EXTENSIONS TO TYPE APPROVALS
7.1. Extensions for tailpipe emissions (Type |, Typll and Type VI tests)
7.1.1. Vehicles with different reference masses

7.1.1.1. The type approval shall be extended only tvehicles with a reference mass
requiring the use of the next two higher equivaleninertia or any lower equivalent
inertia.

7.1.1.2. For category N vehicles, the approval stdle extended only to vehicles with a
lower reference mass, if the emissions of the velealready approved are within
the limits prescribed for the vehicle for which exénsion of the approval is
requested.

7.1.2. Vehicles with different overall transmissiorratios

7.1.2.1.  The type approval shall be extended to viekes with different transmission ratios
only under certain conditions.

7.1.2.2.  Todetermine whether type approval can lextended, for each of the transmission
ratios used in the Type | and Type VI tests, the mrportion,

E=|(V2 - VI)[/V1
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7.1.2.3.

7.1.2.4.

7.1.3.

7.1.4.

7.1.4.1.

7.1.4.2.

shall be determined where, at an engine speed g000 mir’, V1 is the speed of the
type of vehicle approved and V2 is the speed of threhicle type for which extension
of the approval is requested.

If, for each transmission ratio, E< 8 per cent, the extension shall be granted
without repeating the Type | and Type VI tests.

If, for at least one transmission ratio, B 8 per cent, and if, for each gear ratio, E
<13 per cent, the Type | and Type VI tests shall beepeated. The tests may be
performed in a laboratory chosen by the manufacturesubject to the approval of
the technical service. The report of the tests shide sent to the technical service
responsible for the type approval tests.

Vehicles with different reference masses artichnsmission ratios

The type approval shall be extended to vehiclesthidifferent reference masses and
transmission ratios, provided that all the conditis prescribed in paragraphs 7.1.1.
and 7.1.2. are fulfilled.

Vehicles with periodically regenerating sysins

The type approval of a vehicle type equipped witla periodically regenerating
system shall be extended to other vehicles with gedically regenerating systems,
whose parameters described below are identical, avithin the stated tolerances.
The extension shall only relate to measurements spgc to the defined periodically
regenerating system.

Identical parameters for extending approvaare:

(&) Engine;

(b) Combustion process;

(c) Periodically regenerating system (i.e. catalysparticulate trap);

(d) Construction (i.e. type of enclosure, type qirecious metal, type of substrate,
cell density);

(e) Type and working principle;

(H Dosage and additive system;

(g) Volume £10 per cent;

(h) Location (temperature £50 °C at 120 km/h or Jer cent difference of max.
temperature / pressure).

Use of Ki factors for vehicles with diffeznt reference masses

The Ki factors developed by the procedures in pagraph 3. of Annex 13 of this
Regulation for type approval of a vehicle type witha periodically regenerating
system, may be used by other vehicles which meetetltriteria referred to in

paragraph 7.1.4.1. and have a reference mass withtime next two higher equivalent
inertia classes or any lower equivalent inertia.



7.1.5.

7.2.

7.2.1.

7.2.1.1.

7.2.1.2.

7.2.1.3.

7.2.1.4.

7.2.1.5.

7.2.1.6.

7.2.1.7.

7.2.1.8.

7.2.2.

7.2.2.1.

7.2.2.2.

7.2.2.3.

7.2.2.4.

7.2.2.5.

7.2.2.6.
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Application of extensions to other vehicles

When an extension has been granted in accordancéparagraphs 7.1.1.t0 7.1.4.,
such a type approval shall not be further extendetb other vehicles.

Extensions for evaporative emissions (Type l¥ést)

The type approval shall be extended to veles equipped with a control system for
evaporative emissions which meet the following coiitébns:

The basic principle of fuel/air meteringd.g. single point injection,) is the same.

The shape of the fuel tank and the matetiaf the fuel tank and liquid fuel hoses is
identical.

The worst-case vehicle with regard to theross-paragraph and approximate hose
length shall be tested. Whether non-identical vapatliquid separators are
acceptable is decided by the technical service raspsible for the type approval
tests.

The fuel tank volume is within a range af 10 per cent.

The setting of the fuel tank relief valvis identical.

The method of storage of the fuel vapous identical, i.e. trap form and volume,
storage medium, air cleaner (if used for evaporat emission control), etc.

The method of purging the stored vapour islentical (e.g. air flow, start point or
purge volume over the preconditioning cycle).

The method of sealing and venting the fuedetering system is identical.
The type approval shall be extended to velés with:

Different engine sizes;

Different engine powers;

Automatic and manual gearboxes;

Two and four wheel transmissions;

Different body styles; and

Different wheel and tyre sizes.
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7.3.

7.3.1.

7.3.1.1.

7.3.1.2.

7.3.1.3.

Extensions for durability of pollution control devices (Type V test)

The type approval shall be extended to diffent vehicle types, provided that the
vehicle, engine or pollution control system paramets specified below are identical
or remain within the prescribed tolerances:

Vehicle:

Inertia category: the two inertia categories immedately above and any inertia
category below.

Total road load at 80 km/h:+ 5 per cent above andny value below.

Engine

(8) Engine cylinder capacity (+/- 15 per cent);
(b) Number and control of valves;

(c) Fuel system;

(d) Type of cooling system;

(e) Combustion process.

Pollution control system parameters:

(@)

(b)

(€)

Catalytic converters and particulate filters:

(i) number of catalytic converters, filters and é&&ments,

(i) size of catalytic converters and filters (viume of monolith + 10 per
cent),

(i) type of catalytic activity (oxidizing, three-way, lean NOx trap, SCR,
lean NOx catalyst or other),

(iv) precious metal load (identical or higher),

(v) precious metal type and ratio (= 15 per cent)

(vi) substrate (structure and material),

(vii) cell density,

(viii) temperature variation of no more than 50 Kat the inlet of the catalytic
converter or filter. This temperature variation shall be checked under
stabilized conditions at a speed of 120 km/h and ¢hload setting of the
Type | test.

Air injection:
(i)  with or without
(i) type (pulsair, air pumps, other(s)).

EGR:

(i)  with or without

(i) type (cooled or non cooled, active or passvcontrol, high pressure or
low pressure).
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7.4.

7.4.1.

8.1.

8.1.1.

8.2.

8.2.1.

8.2.2.
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The durability test may be carried out usig a vehicle, which has a different body
style, gear box (automatic or manual) and size ohe wheels or tyres, from those of
the vehicle type for which the type approval is saght.

Extensions for on-board diagnostics

The type approval shall be extended to diffent vehicles with identical engine and
emission control systems as defined in Annex 11, pendix 2. The type approval
shall be extended regardless of the following vehécharacteristics:

(@) Engine accessories;

(b) Tyres;

(c) Equivalent inertia;

(d) Cooling system;

(e) Overall gear ratio;

() Transmission type; and
() Type of bodywork.

CONFORMITY OF PRODUCTION (COP)

Every vehicle bearing an approval mark as presibed under this Regulation shall
conform, with regard to components affecting the emsion of gaseous and
particulate pollutants by the engine, emissions fim the crankcase and evaporative
emissions, to the vehicle type approved. The comfoity of production procedures
shall comply with those set out in the 1958 Agreemég Appendix 2 (E/ECE/324-
E/ECE/TRANS/505/Rev.2), with the following requirenents set out in the
paragraphs below.

Where applicable the tests of Types I, ILll, IV and the test for OBD shall be
performed, as described in Table A to this Reguladin. The specific procedures for
conformity of production are set out in the paragrgphs 8.2. to 8.10.

Checking the conformity of the vehicle for a ¥pe | test

The Type | test shall be carried out on a &le of the same specification as
described in the type approval certificate. When &ype | test is to be carried out
for a vehicle type approval that has one or severaixtensions, the Type | tests shall
be carried out either on the vehicle described irhie initial information package or
on the vehicle described in the information packageelating to the relevant
extension.

After selection by the approval authority, he manufacturer shall not undertake
any adjustment to the vehicles selected.
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8.2.2.1.

8.2.2.2.

8.2.2.3.

Three vehicles shall be selected at randamthe series and tested as described in
paragraph 5.3.1 of this Regulation. The deteriorabn factors shall be used in the
same way. The limit values are set out in paragrdp5.3.1.4., Table 1.

If the approval authority is satisfied wih the production standard deviation given
by the manufacturer, the tests shall be carried ouaccording to Appendix 1 of this
Regulation. If the approval authority is not satiied with the production standard
deviation given by the manufacturer, the tests shhbe carried out according to
Appendix 2 of this Regulation.

The production of a series shall be deem&alconform or not to conform on the
basis of a sampling test of the vehicles once a patecision is reached for all the
pollutants or a fail decision is reached for one gdlutant, according to the test
criteria applied in the appropriate appendix.

When a pass decision has been reached for one ptdint, that decision shall not be
changed by any additional tests carried out to redt a decision for the other
pollutants.

If no pass decision is reached for all the pollutats and no fail decision is reached
for one pollutant, a test shall be carried out on aother vehicle (see Figure 2).
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Figure 2

Test of three
vehicles

»| Computation of the test statistic
Y
According to the appropriate Appendix does the | ygS Series
test statistic agree with the criteria for failing the ;
) rejected
series for at least one pollutant?
NO
Y
NO According to the appropriate Appendix does the
test statistic agree with the criteria for passing the
series for at least one pollutant?
YES
Y
A pass decision is reached for one or more
pollutants
4
Is a pass decision reached for all the YES | Series
pO”UtaﬂtS? g accepted
» NO
Y
Test of an additional vehicle
8.2.3. Notwithstanding the requirements of paragrap 5.3.1. of this Regulation, the tests

shall be carried out on vehicles coming straight 6the production line.

8.2.3.1. However, at the request of the manufacturethe tests may be carried out on
vehicles which have completed:
(@ A maximum of 3,000 km for vehicles equipped \th a positive ignition engine;
(b) A maximum of 15,000 km for vehicles equipped ith a compression ignition
engine.

The running-in procedure shall be conducted by thenanufacturer, who shall
undertake not to make any adjustments to these veties.
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8.2.3.2.

8.2.3.3.

8.3.

8.3.1.

8.4.

8.4.1.

8.5.

8.5.1.

8.5.1.1.

8.5.1.2.

8.5.1.3.

If the manufacturer wishes to run in the ehicles, ('x' km, where x< 3,000 km for
vehicles equipped with a positive ignition engineral x < 15,000 km for vehicles
equipped with a compression ignition engine), therpcedure shall be the following:
(@) The pollutant emissions (Type I) shall be meased at zero and at 'x' km on

the first tested vehicle;
(b) The evolution coefficient of the emissions beeen zero and 'x' km shall be
calculated for each of the pollutant:
Emissions 'x' km/Emissions zero km
This may be less than 1; and
(c) The other vehicles shall not be run in, but thir zero km emissions shall be
multiplied by the evolution coefficient.

In this case, the values to be taken shall be:

(i) the values at 'x' km for the first vehicle;

(i) the values at zero km multiplied by the evaltion coefficient for the
other vehicles.

All these tests shall be conducted with romercial fuel. However, at the
manufacturer's request, the reference fuels descréd in Annex 10 or Annex 10a
may be used.

Checking the conformity of the vehicle for a ¥pe Ill test

If a Type lll test is to be carried out, itshall be conducted on all vehicles selected
for the Type | conformity of production test set ou in paragraph 8.2. The
conditions laid down in Annex 6 shall apply.

Checking the conformity of the vehicle for a ¥pe IV test

If a Type IV test is to be carried out, it lsall be conducted in accordance with
Annex 7.

Checking the conformity of the vehicle for Orboard Diagnostics (OBD)

If a verification of the performance of theOBD system is to be carried out, it shall
be conducted in accordance with the following requements:

When the approval authority determines thiathe quality of production seems
unsatisfactory, a vehicle shall be randomly takenrém the series and subjected to
the tests described in Appendix 1 to Annex 11.

The production shall be deemed to conforifthis vehicle meets the requirements
of the tests described in Appendix 1 to Annex 11.

If the vehicle taken from the series doesot satisfy the requirements of
paragraph 8.5.1.1., a further random sample of fouwvehicles shall be taken from
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8.6.

8.6.1.

9.1.

9.2.

9.2.1.

9.2.2.

9.2.3.

9.2.4.
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the series and subjected to the tests describedAppendix 1 to Annex 11. The tests
may be carried out on vehicles which have been run for no more than 15,000 km.

The production shall be deemed to conforri at least 3 vehicles meet the
requirements of the tests described in Annex 11, Ayendix 1.

Checking the conformity of a vehicle fuelledypLPG or NG/biomethane

Tests for conformity of production may be pgormed with a commercial fuel of
which the C3/C4 ratio lies between those of the refence fuels in the case of LPG,
or of which the Wobbe index lies between those dfi¢ extreme reference fuels in
the case of NG/biomethane. In that case a fuel dgais shall be presented to the
approval authority.

IN-SERVICE CONFORMITY
Introduction

This paragraph sets out the in-service conformityequirements for vehicles type
approved to this Regulation.

Audit of in-service conformity

The audit of in-service conformity by the aproval authority shall be conducted on
the basis of any relevant information that the mantacturer has, under the same
procedures as those for the conformity of productio defined in Appendix 2 to
Agreement E/ECE/324//[E/ECE/TRANS/505/Rev.2. Informtion from approval
authority and Contracting Party surveillance testing may complement the in-
service monitoring reports supplied by the manufaatrer.

The figures 4/1 and 4/2 of Appendix 4 to thiRegulation illustrate the procedure
for in-service conformity checking. The process foin-service conformity is
described in Appendix 5 to this Regulation.

As part of the information provided for thein-service conformity control, at the
request of the approval authority, the manufacturer shall report to the type
approval authority on warranty claims, warranty rep air works and OBD faults
recorded at servicing, according to a format agreedat type approval. The
information shall detail the frequency and substane of faults for emissions related
components and systems. The reports shall be filed least once a year for each
vehicle model for the duration of the period of upgo 5 years of age or 100,000 km,
whichever is the sooner.

Parameters defining the in-service family
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9.2.4.1.
9.2.4.2.

9.2.4.3.

9.2.4.4.
9.2.45.
9.2.4.6.

9.2.4.7.

9.2.4.8.

9.2.4.9.
9.2.4.10.
9.2.4.11.

9.2.5.

9.25.1.

9.2.5.2.

9.2.5.3.

The in-service family may be defined by basic degn parameters which shall be
common to vehicles within the family. Accordingly,vehicle types may be
considered as belonging to the same in-service fdgnif they have in common, or
within the stated tolerances, the following paramedrs:

Combustion process (two stroke, four strak rotary);

Number of cylinders;

Configuration of the cylinder block (in-lne, V, radial, horizontally opposed, other).
The inclination or orientation of the cylinders isnot a criteria);

Method of engine fuelling (e.g. indirectralirect injection);

Type of cooling system (air, water, oil);

Method of aspiration (naturally aspirated pressure charged);

Fuel for which the engine is designed (pel, diesel, NG/biomethane, LPG, etc.).
Bi-fuelled vehicles may be grouped with dedicatedul vehicles providing one of

the fuels is common;

Type of catalytic converter (three-way catyst, lean NG, trap, SCR, lean NG
catalyst or other(s));

Type of particulate trap (with or without),

Exhaust gas recirculation (with or withot) cooled or non cooled); and

Engine cylinder capacity of the largeshgine within the family minus 30 per cent.
Information requirements
An audit of in-service conformity will be conductal by the approval authority on
the basis of information supplied by the manufactuer. Such information shall
include in particular, the following:

The name and address of the manufacturer;

The name, address, telephone and fax numbeand e-mail address of the
authorised representative within the areas coveredoy the manufacturer's

information;

The model name(s) of the vehicles includedthe manufacturer's information;
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Where appropriate, the list of vehicle tygs covered within the manufacturer's
information, i.e. the in-service family group in acordance with paragraph 9.2.1.;

The vehicle identification number (VIN) cdes applicable to these vehicle types
within the in-service family (VIN prefix);

The numbers of the type approvals applicédto these vehicle types within the in-
service family, including, where applicable, the nmbers of all extensions and field
fixes/recalls (re-works);

Details of extensions, field fixes/recalts those type approvals for the vehicles
covered within the manufacturer's information (if requested by the approval
authority);

The period of time over which the manufaater's information was collected;

The vehicle build period covered within tB manufacturer's information (e.g.
vehicles manufactured during the 2007 calendar yegr

The manufacturer's in-service conformitghecking procedure, including:

(@) Venhicle location method;

(b) Vehicle selection and rejection criteria;

(c) Testtypes and procedures used for the programe;

(d) The manufacturer's acceptance/rejection criteia for the in-service family
group;

(e) Geographical area(s) within which the manufactrer has collected
information;

() Sample size and sampling plan used.

The results from the manufacturer's in-sgice conformity procedure, including:
(a) Identification of the vehicles included in theprogramme (whether tested or
not). The identification shall include the followng:
(i) model name,
(i)  vehicle identification number (VIN),
(i) vehicle registration number,
(iv) date of manufacture,
(v) region of use (where known),
(vi) tyres fitted.
(b) The reason(s) for rejecting a vehicle from theample;
(c) Service history for each vehicle in the sampl@ncluding any re-works);
(d) Repair history for each vehicle in the sampléwhere known);
(e) Testdata, including the following:
(i) date of test,
(i) location of test,
(iif) distance indicated on vehicle odometer,
(iv) testfuel specifications (e.g. test refererduel or market fuel),
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(v) test conditions (temperature, humidity, dynanometer inertia weight),
(vi) dynamometer settings (e.g. power setting),
(vii) test results (from at least three differentvehicles per family).

9.2.5.12. Records of indication from the OBD system
9.3. Selection of vehicles for in-service confornyit

9.3.1. The information gathered by the manufactureshall be sufficiently comprehensive
to ensure that in-service performance can be assesifor normal conditions of use
as defined in paragraph 9.2. The manufacturer's sapling shall be drawn from at
least two Contracting Parties with substantially diferent vehicle operating
conditions. Factors such as differences in fuelambient conditions, average road
speeds, and urban/highway driving split shall be teen into consideration in the
selection of the Contracting Parties.

9.3.2. In selecting the Contracting Parties for sapling vehicles, the manufacturer may
select vehicles from a Contracting Party that is awsidered to be particularly
representative. In this case, the manufacturer shledemonstrate to the approval
authority which granted the type approval that theselection is representative (e.g.
by the market having the largest annual sales of &ehicle family within the
Community). When an in-service family requires moe than one sample lot to be
tested as defined in paragraph 9.3.5., the vehiclesthe second and third sample
lots shall reflect different vehicle operating condions from those selected for the
first sample.

9.3.3. The emissions testing may be done at a téstility which is located in a different
market or region from where the vehicles have beeselected.

9.3.4. The in-service conformity tests by the manatturer shall be continuously carried
out reflecting the production cycle of applicable ehicles types within a given in-
service vehicle family. The maximum time period beveen commencing two in-
service conformity checks shall not exceed 18 morgth In the case of vehicle types
covered by an extension to the type approval thatid not require an emissions test,
this period may be extended up to 24 months.

9.3.5. When applying the statistical procedure defied in Appendix 4, the number of
sample lots shall depend on the annual sales volurokan in-service family in the
territories of a regional organization (e.g. Europan Community), as defined in the
following table:
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Registrations per calendar year Number of sample ts
Up to 100,000 1
100,001 to 200,000 2
Above 200,000 3

On the basis of the audit referred to in paragph 9.2., the approval authority shall

adopt one of the following decisions and actions:

(@) Decide that the in-service conformity of a vahle type or a vehicle in-service
family is satisfactory and not take any further acton;

(b) Decide that the data provided by the manufactier is insufficient to reach a
decision and request additional information or testdata from the
manufacturer;

(c) Decide that based on data from the approval dahority or Contracting Party
surveillance testing programmes, that information povided by the
manufacturer is insufficient to reach a decision ad request additional
information or test data from the manufacturer;

(d) Decide that the in-service conformity of a veikle type, that is part of an in-
service family, is unsatisfactory and proceed to hae such vehicle type tested
in accordance with Appendix 3.

Where Type | tests are considered necessaoycheck the conformity of emission
control devices with the requirements for their peformance while in service, such
tests shall be carried out using a test procedure eeting the statistical criteria
defined in Appendix 2.

The approval authority, in cooperation withthe manufacturer, shall select a
sample of vehicles with sufficient mileage whose @sinder normal conditions can
be reasonably assured. The manufacturer shall bensulted on the choice of the
vehicles in the sample and allowed to attend the wfirmatory checks of the

vehicles.

The manufacturer shall be authorised, undethe supervision of the approval
authority, to carry out checks, even of a destructie nature, on those vehicles with
emission levels in excess of the limit values with view to establishing possible
causes of deterioration which cannot be attributedo the manufacturer (e.g. use of
leaded petrol before the test date). Where the raks of the checks confirm such
causes, those test results shall be excluded frohetconformity check.
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10. PENALTIES FOR NON-CONFORMITY OF PRODUCTION

10.1. The approval granted in respect of a veltygde pursuant to this amendment, may be
withdrawn if the requirements laid down in paradr8pl. above are not complied with
or if the vehicle or vehicles taken fail to pass tasts prescribed in paragraph 8.1.1.
above.

10.2. If a Contracting Party which applies this Baton withdraws an approval it has
previously granted, it shall forthwith so notifyetbther Contracting Parties applying this
Regulation, by means of a communication form canfog to the model in Annex 2 to
this Regulation.

11. PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasesntanufacture a type of vehicle
approved in accordance with this Regulation, hdl stminform the type approval
authority which granted the approval. Upon recej\the relevant communication, that
authority shall inform thereof the other ContragtiRarties to the 1958 Agreement
applying this Regulation by means of copies ofchmunication form conforming to
the model in Annex 2 to this Regulation.

12. TRANSITIONAL PROVISIONS
12.1. General provisions

12.1.1. After the date of entry into force, Contrating Parties applying this Regulation
shall grant approvals only if the vehicle type to b approved meets the
requirements of this Regulation as amended by thet0series of amendments.

12.1.2. New type approvals

12.1.2.1. With effect from [1 September 2009 / ttaate of entry into force of the 06 series of
amendments to this Regulation], and from 1 Septemb&010 in the case of category
N; class Il and Il and category N vehicles, Contracting Parties applying this
Regulation shall grant approvals only if the vehia type to be approved meet the
requirements of the 06 series of amendments to thisegulation.

12.1.2.2. With effect from 1 September 2011, Contesing Parties applying this Regulation
shall grant approvals only if the vehicle type to b approved meet the requirements
of the 06 series of amendments to this Regulationitiv the tightened PM limit
values according to the new measurement procedure.

12.1.3. New vehicles

12.1.3.1. With effect from 1 January 2011, and fromk January 2012 in the case of category
M to fulfil specific social needs, category Nclass Il and Il and category N
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13.
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vehicles, Contracting Parties applying this Regulabn shall grant approvals only if
the vehicle type to be approved meet the requiremén of the 06 series of
amendments to this Regulation.

With effect from 1 January 2013 in the & of category M, Nand N,, Contracting
Parties applying this Regulation shall grant approwals only if the vehicle type to be
approved meet the requirements of the 06 series amendments to this Regulation
with the tightened PM limit values according to thenew measurement procedure.

On board diagnostic (OBD) system

With regard to performance criteria of OB systems to indicate malfunctions,
according to paragraph 3.3.2. of Annex 11, a PM thashold limit of 80 mg/km shall
apply to vehicles of categories M and N, with a refence mass greater
than 1,760 kg, until 1 September 2011 for the typapproval of new types of
vehicles.

With regard to performance of OBD systemisi engines of positive ignition type,
according to paragraph 3.3.3.1. of Annex 11, the stem shall, at a minimum,
monitor the reduction in the efficiency of the catéytic converter with respect to
emissions of THC and NQ However, Contracting Parties applying this
Regulation may not refuse first national or regionaregistration (first entry into
service) of a vehicle, which does not meet this regement regarding NO;,
before 1 January 2014.

Special provisions

Contracting Parties applying this Regulatin may continue to grant approvals to
those vehicles which comply with previous levels ¢fis Regulation, provided that
the vehicles are intended for export to countriesatapply the relating requirements
in their national legislations.

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

The Parties to the 1958 Agreement which applyRa&gulation shall communicate to
the United Nations Secretariat the names and askkesf the technical services
responsible for conducting approval tests and e@fitministrative departments which
grant approval and to which forms certifying apgoer extension or refusal or
withdrawal of approval, issued in other countreg to be sent.
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Appendix 1

PROCEDURE FOR VERIFYING THE CONFORMITY OF PRODUCTNAREQUIREMENTS
IF THE PRODUCTION STANDARD DEVIATION GIVEN BY THE MANUFACTURER IS
SATISFACTORY

1.  This appendix describes the procedure to betasesfify the production conformity for the
Type | test when the manufacturer's productionddeshdeviation is satisfactory.

2. With a minimum sample size of 3, the sampliracpdure is set so that the probability of a lot
passing a test with 40 per cent of the producteafeative is 0.95 (producer's risk = 5 per cent)
while the probability of a lot being accepted withper cent of the production defective is 0.1
(consumer's risk = 10 per cent).

3. For each of the pollutants given Table 1 of paragraph 5.3.1.4. of this Regulation, the
following procedure is used (see Figure 2 of theg&ation).

Taking:
L = the natural logarithm of the limit value fdret pollutant,
xi= the natural logarithm of the measurement foritevehicle of the sample,

s = an estimate of the production standard dewvidéifter taking the natural logarithm of the
measurements),

n = the current sample number.

4.  Compute for the sample the test statistic quamnigfyhe sum of the standard deviations from
the limit and defined as:

1 n
g;(l-_xi)

5. Then:

5.1. If the test statistic is greater than the pdesssion number for the sample size given in
Table 1/1 below, the pollutant is passed,

5.2. If the test statistic is less than the fail demsmmmber for the sample size given in Table 1/1
below, the pollutant is failed; otherwise, an aiddial vehicle is tested and the calculation
reapplied to the sample with a sample size oneguedter.
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Table 1/1
Cumulative number
of tested vehicles (current sample size Pass decision threshold Fail decision threshold
3 3.32i -4.724
4 3.261 -4.7¢
5 3.19¢ -4.85€
6 3.12¢ -4.92%
7 3.06% -4.98¢
8 2.99i -5.05¢
9 2.931 -5.12
10 2.86% -5.18¢
11 2.79¢ -5.251
12 2.73% -5.313
13 2.661 -5.38¢
14 2.601 -5.44¢
15 2.53¢ -5.51¢
16 2.46¢ -5.581
17 2.40% -5.64i
18 2.33i -5.71%
19 2.271 -5.77¢
20 2.20% -5.84%
21 2.13¢ -5.911
22 2.C73 -5.97i
23 2.00% -6.04%
24 1.941 -6.10¢
25 1.87¢ -6.17¢
26 1.80¢ -6.241
27 1.74:5 -6.30%
28 1.671 -6.37¢%
29 1.611 -6.43¢
3Q 1.54¢ -6.50¢
31 1.47¢ -6.571
32 -2.112 -2.11%
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Appendix 2

PROCEDURE FOR VERIFYING THE CONFORMITY OF PRODUCTNAREQUIREMENTS
IF THE PRODUCTION STANDARD DEVIATION GIVEN BY THE MMNUFACTURER
IS EITHER NOT SATISFACTORY OR NOT AVAILABLE

1. This appendix describes the procedure to be tseckrify the production conformity
requirements for the Type | test when the manufactievidence of production standard
deviation is either not satisfactory or not avdeab

2. With a minimum sample size of 3, the samplirgcpdure is set so that the probability of a lot
passing a test with 40 per cent of the productefadtive is 0.95 (producer's risk = 5 per cent)
while the probability of a lot being accepted withper cent of the production defective is 0.1
(consumer's risk = 10 per cent).

3.  The measurements of the pollutants givehahle 1 ofparagraph 5.3.1.4. of this Regulation
are considered to be log normally distributed amalldirst be transformed by taking their
natural logarithms. Let gnand m denote the minimum and maximum sample sizes
respectively (ip= 3 and m = 32) and let n denote the current sampieber.

4.  If the natural logarithms of the measurementhé@nseries are; X ..., X and L is the natural
logarithm of the limit value for the pollutant, tinelefine:

d1=X1—L

_ 18

dv==> d
n; '

5. Table 1/2 shows values of the pasg éd fail (B, decision numbers against current sample

number. The test statistic is the raTinn and shall be used to determine whether the series
has passed or failed as follows:

Formy<n<m

(i) Pass the series if % <A,
(i) Fail the series if LY >B
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(i) Take another measurementif A, <3—: <B,

Remarks

The following recursive formulae are useful fomguuting successive values of the test
statistic:

- 11- 1
d, = [ l-—=[dy+—d,
I

I/

- 2
d, - d

2 ]1' 2
vi-(1- v o[
Y n/ " n-1

m = 2,3, ... ; d,=d,;: V,=0
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Table 1/2
Minimum sample size =3
Sample size Pass decision threshold Fail decision threshold

(n) (An) (Bn)

3 -0.80381 16.64743
4 -0.76339 7.68627
5 -0.72982 4.67136
6 -0.69962 3.25573
7 -0.67129 2.45431
8 -0.64406 1.94369
9 -0.61750 1.59105
10 -0.59135 1.33295
11 -0.56542 1.13566
12 -0.53960 0.97970
13 -0.51379 0.85307
14 -0.48791 0.74801
15 -0.46191 0.65928
16 -0.43573 0.58321
17 -0.40933 0.51718
18 -0.38266 0.45922
19 -0.35570 0.40788
20 -0.32840 0.36203
21 -0.30072 0.32078
22 -0.27263 0.28343
23 -0.24410 0.24943
24 -0.21509 0.21831
25 -0.18557 0.18970
26 -0.15550 0.16328
27 -0.12483 0.13880
28 -0.09354 0.11603
29 -0.06159 0.09480
30 -0.02892 0.07493
31 0.00449 0.05629
32 0.03876 0.03876




1.

2.1.

2.2.

2.3.

2.4,

2.5.

2.6.

2.7.

2.8.

ECE/TRANS/WP.29/2009/57
page 45

Appendix 3
IN-SERVICE CONFORMITY CHECK

INTRODUCTION

This appendix sets out the criteria referred tqamagraph 8.2.7. of this Regulation
regarding the selection of vehicles for testing dne procedures for the in-service
conformity control.

SELECTION CRITERIA

The criteria for acceptance of a selected vehidalefined in paragraphs 2.1. to 2.8. of this
appendix. Information is collected by vehicle exaation and an interview with the
owner/driver.

The vehicle shall belong to a vehicle typd ih&ype approved under this Regulation and
covered by a certificate of conformity in accordamgth the 1958 Agreement. It shall be
registered and used in a country of the Contrad®iagies.

The vehicle shall have been in service fteadt 15,000 km or 6 months, whichever is the
later, and for no more thar®0,000km or 5 years, whichever is the sooner.

There shall be a maintenance record to shatttb vehicle has been properly maintained,
e.g. has been serviced in accordance with the raatwrér's recommendations.

The vehicle shall exhibit no indications ofiaé (e.g. racing, overloading, misfuelling, or
other misuse), or other factors (e.g. tamperingf ¢buld affect emission performance. In
the case of vehicles fitted with an OBD system,fthét code and mileage information
stored in the computer is taken into account. Wale shall not be selected for testing if
the information stored in the computer shows thatehicle has operated after a fault code
was stored and a relatively prompt repair was aaied out.

There shall have been no unauthorised mapainéo the engine or major repair of the
vehicle.

The lead content and sulphur content of agaeiple from the vehicle tank shall meet
applicable standards and there shall be no evidemoesfuelling. Checks may be done in
the exhaust, etc.

There shall be no indication of any probleat thight jeopardise the safety of laboratory
personnel.

All anti-pollution system components on théiigke shall be in conformity with the
applicable type approval.
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3.

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.8.1.

3.8.2.

DIAGNOSIS AND MAINTENANCE

Diagnosis and any normal maintenance necessdrpshzerformed on vehicles accepted
for testing, prior to measuring exhaust emissiamgccordance with the procedure laid
down in paragraphs 3.1. to 3.7. below.

The following checks shall be carried out:akseon air filter, all drive belts, all fluid
levels, radiator cap, all vacuum hoses and elettvigring related to the anti-pollution
system for integrity; checks on ignition, fuel nretg and anti-pollution device components
for maladjustments and/or tampering. All discrepes shall be recorded.

The OBD system shall be checked for propestfaning. Any malfunction indications in
the OBD memory shall be recorded and the requisjtairs shall be carried out. If the
OBD malfunction indicator registers a malfunctiamidg a preconditioning cycle, the fault
may be identified and repaired. The test may bimeand the results of that repaired
vehicle used.

The ignition system shall be checked and tigeecomponents replaced, for example spark
plugs, cables, etc.

The compression shall be checked. If thelresunsatisfactory the vehicle is rejected.

The engine parameters shall be checked todimeifacturer's specifications and adjusted if
necessary.

If the vehicle is within 800 km of a schedutadintenance service, that service shall be
performed according to the manufacturer's instonsti Regardless of odometer reading,
the oil and air filter may be changed at the regjaéthe manufacturer.

Upon acceptance of the vehicle, the fuel di@lleplaced with appropriate emission test
reference fuel, unless the manufacturer acceptssh®f market fuel.

In the case of vehicles equipped with perialtiicregenerating systems as defined in
paragraph 2.20., it shall be established that #inécle is not approaching a regeneration
period. (The manufacturer shall be given the ooty to confirm this).

If this is the case, the vehicle shall beeir until the end of the regeneration. If
regeneration occurs during emissions measureniemt & further test shall be carried out
to ensure that regeneration has been completeccordplete new test shall then be
performed, and the first and second test resultsaken into account.

As an alternative to paragraph 3.8.1., & ¥ehicle is approaching a regeneration the
manufacturer may request that a specific conditignéycle is used to ensure that
regeneration (e.g. this may involve high speedj togd driving).
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The manufacturer may request that testing may dreied out immediately after
regeneration or after the conditioning cycle spediby the manufacturer and normal test
preconditioning.

IN-SERVICE TESTING

When a check on vehicles is deemed necessaigsion tests in accordance with Annex 4
to this Regulation are performed on pre-conditionelicles selected in accordance with
the requirements of paragraphs 2. and 3. of thpemgix. Pre-conditioning cycles
additional to those specified in Section 5.3. of Arex 4 to this Regulation will only be
allowed if they are representative of normal drivirg.

Vehicles equipped with an OBD system may leelkbd for proper in-service functionality
of the malfunction indication, etc., in relationlevels of emissions (e.g. the malfunction
indication limits defined in Annex 11 to this Regtibn) for the type approved

specifications.

The OBD system may be checked, for exampléevels of emissions above the applicable
limit values with no malfunction indication, systatit erroneous activation of the
malfunction indication and identified faulty or debrated components in the OBD system.

If a component or system operates in a mamoiecovered by the particulars in the type
approval certificate and/or information packagesiach vehicle types and such deviation
has not been authorised under the 1958 Agreeméhtnwmalfunction indication by the
OBD, the component or system shall not be replaced to emission testing, unless it is
determined that the component or system has beepetad with or abused in such a
manner that the OBD does not detect the resultialfumction.

EVALUATION OF RESULTS
The test results are submitted to the evalngiocedure in accordance with Appendix 4.
Test results shall not be multiplied by deteion factors.

In the case of periodically regenerating systas defined in paragraph 2.20., the results
shall be multiplied by the factors #btained at the time when type approval was granted

PLAN OF REMEDIAL MEASURES

When more than one vehicle is found to beudlyiag emitter that either,

(@) meets the conditions of paragraph 3.2.3. qgfefyalix 4 and where both thpproval
authority and the manufacturer agree that the excess emissghre to the same
cause, or

(b) meets the conditions of paragraph 3.2.4. opekmlix 4 where thepproval
authority has determined that the excess emission is dilre ttame cause,
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6.2.

6.3.

6.4.

6.5.

6.5.1.

6.5.2.

6.5.3.

6.5.4.

6.5.5.

6.5.6.

the approval authority shall request the manufacturer to submit a plameofedial
measures to remedy the non-compliance.

The plan of remedial measures shall be filgt e type approval authority not later

than 60 working days from the date of the notifmatreferred to in paragraph 6.1. above.
The type approval authority shall within 30 workimizays declare its approval or

disapproval of the plan of remedial measures. Hewewhere the manufacturer can
demonstrate, to the satisfaction of the compegpntapproval authority, that further time is
required to investigate the non-compliance in otdsubmit a plan of remedial measures,
an extension is granted.

The remedial measures shall apply to all Vehilkely to be affected by the same defect.
The need to amend the type approval documentstshakbsessed.

The manufacturer shall provide a copy of alnmunications related to the plan of
remedial measures, and shall also maintain a regfottte recall campaign, and supply
regular status reports to the type approval authori

The plan of remedial measures shall includegfjuirements specified in paragraphs 6.5.1.
to 6.5.11. The manufacturer shall assign a unidgetifying name or number to the plan
of remedial measures.

A description of each vehicle type includethe plan of remedial measures.

A description of the specific modificatioafierations, repairs, corrections, adjustments, or
other changes to be made to bring the vehiclesioéormity including a brief summary
of the data and technical studies which supportmia@ufacturer's decision as to the
particular measures to be taken to correct thecooriermity.

A description of the method by which the ofanturer informs the vehicle owners.

A description of the proper maintenancese; if any, which the manufacturer stipulates as
a condition of eligibility for repair under the plaf remedial measures, and an explanation
of the manufacturer's reasons for imposing any secfdition. No maintenance or use
conditions may be imposed unless it is demonstratdyed to the non-conformity and the
remedial measures.

A description of the procedure to be folldveg vehicle owners to obtain correction of the
non-conformity. This shall include a date afteliettthe remedial measures may be taken,
the estimated time for the workshop to performréqgairs and where they can be done.
The repair shall be done expediently, within aceable time after delivery of the vehicle.

A copy of the information transmitted to thehicle owner.
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A brief description of the system which th@nufacturer uses to assure an adequate supply
of component or systems for fulfilling the remediation. It shall be indicated when there
will be an adequate supply of components or systenrstiate the campaign.

A copy of all instructions to be sent togd@ersons who are to perform the repair.

A description of the impact of the proposechedial measures on the emissions, fuel
consumption, derivability, and safety of each viehigpe, covered by the plan of remedial
measures with data, technical studies, etc. whippart these conclusions.

Any other information, reports or data thpe approval authority may reasonably
determine is necessary to evaluate the plan ofdehmeasures.

Where the plan of remedial measures insladescall, a description of the method for
recording the repair shall be submitted to the gmeroval authority. If a label is used, an
example of it shall be submitted.

The manufacturer may be required to condastaeably designed and necessary tests on
components and vehicles incorporating a proposeahgd) repair, or modification to
demonstrate the effectiveness of the change, regramodification.

The manufacturer is responsible for keepiregard of every vehicle recalled and repaired
and the workshop which performed the repair. Mpe approval authority shall have
access to the record on request for a period eifsyfrom the implementation of the plan
of remedial measures.

The repair and/or modification or addition refw equipment shall be recorded in a
certificate supplied by the manufacturer to theiclelowner.
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Appendix 4

STATISTICAL PROCEDURE FOR IN-SERVICE CONFORMITY THSNG

3.1.

3.2.

3.2.1.

3.2.3.

3.2.3.1.

3.2.3.2.

3.2.3.2.1.

This appendix describes the procedure to be wsedrify the in-service conformity
requirements for the Type | test.

Two different procedures are to be followed:

(i) One dealing with vehicles identified in thengale, due to an emission-related
defect, causing outliers in the results (parag@pbelow).

(i) The other deals with the total sample (paapir4. below).

PROCEDURE TO BE FOLLOWED WITH OUTLYING EMITTERSN THE
SAMPLE

With a minimum sample size of three and a maxn sample size as determined by the
procedure of paragraph 4., a vehicle is taken madam from the sample and the
emissions of the regulated pollutants are meastwretetermine if it is an outlying
emitter.

A vehicle is said to be an outlying emitterentthe conditions given in paragraph 3.2.1.
are met.

In the case of a vehicle that has been tygpproved according to the limit values
given in Table 1 in paragraph 5.3.1.4., an outlying@mitter is a vehicle where the
applicable limit value for any regulated pollutantis exceeded by a factor of 1.5.

In the specific case of a vehicle with a saeed emission for any regulated pollutant
within the 'intermediate zon#'.

If the vehicle meets the conditions of {aragraph, the cause of the excess emission
shall be determined and another vehicle is theentak random from the sample.

Where more than one vehicle meets theittomaf this paragraph, the administrative
department and the manufacturer shall determirieifexcess emission from both
vehicles is due to the same cause or not.

If the administrative department and menufacturer both agree that the excess
emission is due to the same cause, the samplgasded as having failed and the plan
of remedial measures outlined in paragraph 6. qfefix 3 applies.

1/ For any vehicle, the "intermediate zone" is deiaed as follows: The vehicle shall meet the
conditions given in either paragraph 3.2.1. or gaph 3.2.2. and, in addition, the measured value
for the same regulated pollutant shall be beloevallthat is determined from the product of the
limit value for the same regulated pollutant giwerTable 1in paragraph 5.3.1.4. multiplied by a
factor of 2.5.
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If the administrative department andtlamufacturer can not agree on either the cause
of the excess emission from an individual vehiclevbether the causes for more than
one vehicle are the same, another vehicle is takeandom from the sample, unless the
maximum sample size has already been reached.

When only one vehicle meeting the conalitiaf this paragraph has been found, or when
more than one vehicle has been found and the astmative department and the
manufacturer agree it is due to different causestfeer vehicle is taken at random from
the sample, unless the maximum sample size hadglbeen reached.

If the maximum sample size is reachedratdmore than one vehicle meeting the
requirements of this paragraph has been found wherexcess emission is due to the
same cause, the sample is regarded as having peaisiseelgard to the requirements of
paragraph 3. of this appendix.

If, at any time, the initial sample hastbexhausted, another vehicle is added to the
initial sample and that vehicle is taken.

Whenever another vehicle is taken from shmple, the statistical procedure of
paragraph 4. of this appendix is applied to thecased sample.

In the specific case of a vehicle with a sueed emission for any regulated pollutant
within the "failure zone"g/

If the vehicle meets the conditions of fraragraph, the administrative department shall
determine the cause of the excess emission andeanathicle is then taken at random
from the sample.

Where more than one vehicle meets the ittomdof this paragraph, and the
administrative department determines that the exeesssion is due to the same cause,
the manufacturer shall be informed that the samspkegarded as having failed, together
with the reasons for that decision, and the plameafedial measures outlined in
paragraph 6. of Appendix 3 applies.

When only one vehicle meeting the conatitiof this paragraph has been found, or when
more than one vehicle has been found and the astnaitive department has determined
that it is due to different causes, another vehickaken at random from the sample,
unless the maximum sample size has already beehaga

If the maximum sample size is reachedratdnore than one vehicle meeting the
requirements of this paragraph has been found vtherexcess emission is due to the

2/ For any vehicle, the "failure zone" is determiradfollows. The measured value for any
regulated pollutant exceeds a level that is detggthfrom the product of the limit value for the gam
regulated pollutant given ifiable 1in paragraph 5.3.1.4. multiplied by a factor 06.2.
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3.2.4.5.

3.2.4.6.

3.2.5.

3.3.

3.4.

3.5.

3.5.1.

3.5.2.

3.6.

4.1.

4.2.

same cause, the sample is regarded as having peitiseelgard to the requirements of
paragraph 3. of this appendix.

If, at any time, the initial sample hagibexhausted, another vehicle is added to the
initial sample and that vehicle is taken.

Whenever another vehicle is taken from gshmple, the statistical procedure of
paragraph 4. of this appendix is applied to thesased sample.

Whenever a vehicle is not found to be atyimgt emitter, another vehicle is taken at
random from the sample.

When an outlying emitter is found, the cadsb@®excess emission shall be determined.

When more than one vehicle is found to beudlyiog emitter, due to the same cause,
the sample is regarded as having failed."

When only one outlying emitter has been fomngvhen more than one outlying emitter
is found, but due to different causes, the sangpiecreased by one vehicle, unless the
maximum sample size has already been reached.

When in the increased sample more than ehiele is found to be an outlying emitter,
due to the same cause, the sample is regardediag ffaled.

When in the maximum sample size not more @me outlying emitter is found, where
the excess emission is due to the same causartiesis regarded as having passed
with regard to the requirements of paragraph 3hisfappendix.

Whenever a sample is increased due to thé&eegents of paragraph 3.5., the statistical
procedure of paragraph 4. below is applied tonicesiased sample.

PROCEDURE TO BE FOLLOWED WITHOUT SEPARATE EVALUAON OF
OUTLYING EMITTERS IN THE SAMPLE

With a minimum sample size of three the samgplprocedure is set so that the
probability of a batch passing a test with 40 et of the production defective is 0.95
(producer's risk = 5 per cent) while the probapiita batch being accepted with 75 per
cent of the production defective is 0.15 (consusmesk = 15 per cent).

For each of the pollutants given in Trable 1of paragraph 5.3.1.4. of this Regulation,
the following procedure is used (see Figure 4/2\gl

where:

L = the limit value for the pollutant,

xi = the value of the measurement for the i-th vehatlthe sample,
n = the current sample number.
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4.3. The test statistic quantifying the number oh4tonforming vehicles, i.e; % L, is
computed for the sample.
4.4. Then:
(i) If the test statistic does not exceed the pisssion number for the sample size
given in the following table, a pass decision ecteed for the pollutant,
(i) If the test statistic equals or exceeds #iedecision number for the sample size
given in the following table, a fail decision isaghed for the pollutant,
(i) Otherwise, an additional vehicle is testentlahe procedure is applied to the
sample with one extra unit.
In the following table the pass and fail decisimmbers are computed in accordance
with the International Standard 1ISO 8422:1991.
5 A sample is regarded as having passed the test ivhas passed both the requirements
of paragraphs 3. and 4. of this appendix.
Table 4/1
TABLE FOR ACCEPTANCE/REJECTION SAMPLING PLAN BY ATRIBUTES
Cumulative sample size (n) Pass decision number Fail decision number
3 0 -
4 1 -
5 1 5
6 2 6
7 2 6
8 3 7
9 4 8
10 4 8
11 5 9
12 5 9
13 6 10
14 6 11
15 7 11
16 8 12
17 8 12
18 9 13
19 9 13
20 11 12
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Figure 4/1

In-service conformity checking - audit procedure
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Figure 4/2

In-service conformity testing - selection and t&fstehicle
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Appendix 5
RESPONSIBILITIES FOR IN-SERVICE CONFORMITY
1. The process of checking in-service conformity ifustrated in Figure 1
2. The manufacturer shall compile all the informaton needed to comply with the
requirements of this annex. The approval authoritymay also take information from

surveillance programmes into consideration.

3.  The approval authority shall conduct all the pr@edures and tests necessary to ensure
that the requirements regarding the in-service cordrmity are met (Phases 2 to 4).

4. Inthe event of discrepancies or disagreementsthe assessment of information supplied,
the approval authority shall request clarification from the technical service that
conducted the type approval test.

5.  The manufacturer shall establish and implement alan of remedial measures. This plan
shall be approved by the approval authority beforét is implemented (Phase 5).

Figure 1: lllustration of the in-service conformity process

Key features of the in-service conformity check

Phase 1 Information provided by the manufacturer
Paragraph 8.2.1. and from surveillance programmes

Phase 2 : . Assessment of the information by the
Paragraph 8.2.1. : . type approval authority

| Phase 3 : : Selection of vehicles {

Voo JARBSORRES o Y O AT |

P - emsecmenensepmnnes 7

I Phase 4 I ; .

I Reperidica : } Inspection of vehicles :
Phase 5 I Submission and approval of remedial plan

Appendix 3 Paragraph 6
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Appendix 6

REQUIREMENTS FOR VEHICLES THAT USE A REAGENT FOR TH E EXHAUST

2.1.

3.1.

3.2.

3.3.

3.4.

3.5.

AFTERTREATMENT SYSTEM
INTRODUCTION

This annex sets out the requirements for vehicldgblat rely on the use of a reagent for
the aftertreatment system in order to reduce emisens.

REAGENT INDICATION

The vehicle shall include a specific indicatarn the dashboard that informs the driver
of low levels of reagent in the reagent storage tarand of when the reagent tank
becomes empty.

DRIVER WARNING SYSTEM

The vehicle shall include a warning system csisting of visual alarms that informs

the driver when the reagent level is low, that théank soon needs to be refilled, or the
reagent is not of a quality specified by the manufeaurer. The warning system may
also include an audible component to alert the drier.

The warning system shall escalate in intensigs the reagent approaches empty. It
shall culminate in a driver notification that can not be easily defeated or ignored. It
shall not be possible to turn off the system untthe reagent has been replenished.

The visual warning shall display a message ima@ting a low level of reagent. The
warning shall not be the same as the warning usedifthe purposes of OBD or other
engine maintenance. The warning shall be sufficiély clear for the driver to
understand that the reagent level is low (e.g. 'ueelevel low', 'AdBlue level low', or
'reagent low').

The warning system does not initially need toe continuously activated, however the
warning shall escalate so that it becomes continusuas the level of the reagent
approaches the point where the driver inducement sfem in paragraph 8. comes into
effect. An explicit warning shall be displayed (g. ‘fill up urea’, fill up AdBlue', or
fill up reagent’). The continuous warning systenmay be temporarily interrupted by
other warning signals providing important safety rdated messages.

The warning system shall activate at a distarcequivalent to a driving range of at
least 2,400 km in advance of the reagent tank becamy empty.
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4. IDENTIFICATION OF INCORRECT REAGENT
4.1. The vehicle shall include a means of determing that a reagent corresponding to the

4.2.

5.1.

5.2.

5.3.

5.4.

5.5.

characteristics declared by the manufacturer and reorded in Annex 1. to this
Regulation is present on the vehicle.

If the reagent in the storage tank does not o@spond to the minimum requirements
declared by the manufacturer the driver warning sysem in paragraph 3. shall be
activated and shall display a message indicating arappropriate warning

(e.g. 'incorrect urea detected’, 'incorrect AdBluedetected', or 'incorrect reagent
detected'). If the reagent quality is not rectifiel within 50 km of the activation of the
warning system then the driver inducement requiremats of paragraph 8. shall apply.

REAGENT CONSUMPTION MONITORING

The vehicle shall include a means of determimgy reagent consumption and providing
off-board access to consumption information.

Average reagent consumption and average demagdreagent consumption by the
engine system shall be available via the serial poof the standard diagnostic
connector. Data shall be available over the previs complete 2,400 km period of
vehicle operation.

In order to monitor reagent consumption, at last the following parameters within the

vehicle shall be monitored:

(@) The level of reagent in the on-vehicle storagank;

(b) The flow of reagent or injection of reagent aslose as technically possible to the
point of injection into an exhaust aftertreatment ystem.

A deviation of more than 50 per cent betweeih¢ average reagent consumption and
the average demanded reagent consumption by the eng system over a period
of 30 minutes of vehicle operation, shall result ithe activation of the driver warning
system in paragraph 3., which shall display a mesga indicating an appropriate
warning (e.g. 'urea dosing malfunction’, 'AdBlue d®ing malfunction’, or 'reagent
dosing malfunction’). If the reagent consumptions not rectified within 50 km of the
activation of the warning system then the driver imlucement requirements of
paragraph 8. shall apply.

In the case of interruption in reagent dosingctivity the driver warning system as
referred to in paragraph 3. shall be activated, whih shall display a message
indicating an appropriate warning. This activation shall not be required where the
interruption is demanded by the engine ECU becaugbe vehicle operating conditions
are such that the vehicle's emission performance ds not require reagent dosing,
provided that the manufacturer has clearly informedthe approval authority when
such operating conditions apply. If the reagent dsing is not rectified within 50 km of
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8.3.
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the activation of the warning system then the driveinducement requirements of
paragraph 8. shall apply.

MONITORING NOx EMISSIONS

As an alternative to the monitoring requiremets in paragraphs 4. and 5.,
manufacturers may use exhaust gas sensors directtysense excess NOx levels in the
exhaust.

The manufacturer shall demonstrate that use dhese sensors, and any other sensors
on the vehicle, results in the activation of the dver warning system as referred to in
paragraph 3., the display of a message indicatingnaappropriate warning (e.g.
‘emissions too high — check urea’, 'emissions toagh — check AdBlue', ‘emissions too
high — check reagent’), and the driver inducement ystem as referred to in
paragraph 8.3., when the situations referred to irparagraph 4.2., 5.4. or 5.5. occur.

STORAGEOF FAILURE INFORMATION

Where reference is made to this paragraph, aon-erasable Parameter Identifier (PID)
shall be stored identifying the reason for the indoement system activation. The
vehicle shall retain a record of the PID and the ditance travelled by the vehicle
during the inducement system activation for at leas300 days or 30,000 km of vehicle
operation. The PID shall be made available via theserial port of a standard
diagnostic connector upon request of a generic scanol.

Malfunctions in the reagent dosing system aitsuted to technical failures (e.g.
mechanical or electrical faults) shall also be subgrt to the OBD requirements in
Annex 11.

DRIVER INDUCEMENT SYSTEM

The vehicle shall include a driver inducemensystem to ensure that the vehicle
operates with a functioning emissions control syste at all times. The inducement
system shall be designed so as to ensure that tledicle can not operate with an empty
reagent tank.

The inducement system shall activate at thetéest when the level of reagent in the tank
reaches a level equivalent to the average drivinginge of the vehicle with a complete
tank of fuel. The system shall also activate whehe failures in paragraphs 4., 5. or 6.

have occurred, depending on the NOx monitoring apmach. The detection of an
empty reagent tank and the failures mentioned in pagraphs 4., 5. or 6. shall resultin

the failure information storage requirements of palagraph 7. coming into effect.

The manufacturer shall select which type of shucement system to install. The options
for a system are described in paragraphs 8.3.1.,382., 8.3.3. and 8.3.4.
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8.3.1.

8.3.2.

8.3.3.

8.3.4.

8.4.

8.5.

8.6

8.7.

A 'no engine restart after countdown' approah allows a countdown of restarts or
distance remaining once the inducement system acéites. Engine starts initiated by
the vehicle control system, such as start-stop sgshs, are not included in this
countdown. Engine restarts shall be prevented imnuately after the reagent tank
becomes empty or a distance equivalent to a compgeiank of fuel has been exceeded
since the activation of the inducement system, whiever occurs earlier.

A 'no start after refuelling' system resultsn a vehicle being unable to start after re-
fuelling if the inducement system has activated.

A 'fuel-lockout' approach prevents the vehie from being refuelled by locking the fuel
filler system after the inducement system activates The lockout system shall be
robust to prevent it being tampered with.

A 'performance restriction' approach restrids the speed of the vehicle after the
inducement system activates. The level of speenhitation shall be noticeable to the
driver and significantly reduce the maximum speed bthe vehicle. Such limitation
shall enter into operation gradually or after an emine start. Shortly before engine
restarts are prevented, the speed of the vehicle ahnot exceed 50 km/h. Engine
restarts shall be prevented immediately after the@agent tank becomes empty or a
distance equivalent to a complete tank of fuel hdseen exceeded since the activation of
inducement system, whichever occurs earlier.

Once the inducement system has fully activatednd disabled the vehicle, the
inducement system shall only be deactivated if thguantity of reagent added to the
vehicle is equivalent to 2,400 km average drivingange, or the failures specified in
paragraphs 4., 5., or 6. have been rectified. Aftea repair has been carried out to
correct a fault where the OBD system has been trigged under paragraph 7.2., the
inducement system may be reinitialised via the OBBerial port (e.g. by a generic scan
tool) to enable the vehicle to be restarted for detliagnosis purposes. The vehicle shall
operate for a maximum of 50 km to enable the succe®sf the repair to be validated.
The inducement system shall be fully reactivated ithe fault persists after this
validation.

The driver warning system referred to in paragaph 3. shall display a message
indicating clearly:

(@ The number of remaining restarts and/or the renaining distance; and

(b) The conditions under which the vehicle can beestarted.

The driver inducement system shall be deactivedl when the conditions for its
activation have ceased to exist. The driver induceamt system shall not be
automatically deactivated without the reason for i activation having been remedied.

Detailed written information fully describing the functional operation characteristics
of the driver inducement system shall be provideda the approval authority at the
time of approval.



8.8.

9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

10.
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As part of the application for type approval under this Regulation, the manufacturer
shall demonstrate the operation of the driver warnng and inducement systems.

INFORMATION REQUIREMENTS

The manufacturer shall provide all owners of aw vehicles written information about
the emission control system. This information shaktate that if the vehicle emission
control system is not functioning correctly, the diver shall be informed of a problem
by the driver warning system and that the driver irducement system shall
consequentially result in the vehicle being unabl® start.

The instructions shall indicate requirementsdr the proper use and maintenance of
vehicles, including the proper use of consumable agents.

The instructions shall specify if consumablesagents have to be refilled by the vehicle
operator between normal maintenance intervals. Theshall indicate how the driver
should refill the reagent tank. The information shall also indicate a likely rate of
reagent consumption for that type of vehicle and hw often it should be replenished.

The instructions shall specify that use of, ahrefilling of, a required reagent of the
correct specifications is mandatory for the vehicléo comply with the certificate of
conformity issued for that vehicle type.

The instructions shall state that it may be ariminal offence to use a vehicle that does
not consume any reagent if it is required for the eduction of emissions.

The instructions shall explain how the warningystem and driver inducement systems
work. In addition, the consequences of ignoring # warning system and not
replenishing the reagent shall be explained.

OPERATING CONDITIONS OF THE AFTERTREATMENT SYST EM

Manufacturers shall ensure that the emission contl system retains its emission
control function during all ambient conditions [regularly found in the European
Union], especially at low ambient temperatures. Tis includes taking measures to
prevent the complete freezing of the reagent duringarking times of up to 7 days at
258 K (-15°C) with the reagent tank 50 per cent full. If thereagent has frozen, the
manufacturer shall ensure that reagent shall be avkable for use within 20 minutes of
the vehicle starting at 258 K (-15C) measured inside the reagent tank, so as to ensur
correct operation of the emission control system.
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Annex 1

ENGINE AND VEHICLE CHARACTERISTICS AND INFORMATION
CONCERNING THE CONDUCT OF TESTS

The following information, when applicable, sha#l bupplied in triplicatend include a list of
contents

If there are drawings, they shall be to an appaterscale and show sufficient detail; they shall be
presented in A4 format or folded to that form@hotographs, if any, shall show sufficient detail.

If the systems, components or separate technical it& have electronic controls, information
concerning their performance shall be supplied.

0. GENERAL

0.1. Make (name of undertaking): ............occcccceeeeeeeiieieiee e
0.2. Y0 ettt ettt et ————— et aaa,
0.2.1. Commercial name(s), if available: ...
0.3. Means of identification of type, if marked i vehicld®: ................
0.3.1. Location of that Mark: .............oc oo
0.4. Category of VEhiCI®: .........c.ooovivieee e
0.5. Name and address of manufacturer: ......ccccccecuveiiiieieieieeniriie
0.8. Name(s) and address(es) of assembly plant(S): ceeeeevvvveveriiiiiieennnn.
0.9. Name and address of manufacturer's authorizedseptative

WRNEIE @PPrOPIIALE: ...t emmee et
1. GENERAL CONSTRUCTION CHARACTERISTICS OF THE VEEILLE

1.1. Photographs and/or drawings of a represestagticle: ....................

@ |f the means of identification of type contains cheacters not relevant to describe the
vehicle, component or separate technical unit typesovered by this information document,
such characters shall be represented in the documition by the symbol '?' (e.g.
ABC??123??).

®)  As defined in Annex 7 to the Consolidated Resolutibon the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/78/Rev.1/Amend.2 dast amended by Amend.4).
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1.1.1. Powered axles (number, position, interconmg ................cccceeeeeeennn.
2. MASSESAND DIMENSIONS © (in kg and mm) (refer to drawing where
APPIICADIE) .. .o —————————
2.1 Mass of the vehicle with bodywork and, in thease of a towing vehicle

of a category other than M, with coupling device, if fitted by the
manufacturer, in running order, or mass of the chasis or chassis with
cab, without bodywork and/or coupling device if themanufacturer does
not fit the bodywork and/or coupling device (includng liquids, tools,
spare wheel, if fitted, and driver and, for buses iad coaches, a crew
member if there is a crew seat in the vehicle’) (maximum and
minimum for each variant): .............ccooo oo

2.2. Technically permissible maximum laden mass st&ted by the
MANUFACEURET ) ettt
3. DESCRIPTION OF ENERGY CONVERTERS AND POWER PLANT

® (In the case of a vehicle that can run either onegrol, diesel, etc., or
also in combination with another fuel, items shalbe repeated™)

3.1 Engine Manufacturer: ... e

3.1.1. Manufacturer's engine code (as marked oerigae or other means of

3.2. Internal combUSEION ENQGINE ............ e ee e

©  Where there is one version with a normal cab and ather with a sleeper cab, both
sets of masses and dimensions are to be stated.

@ The mass of the driver and, if applicable, of the rew member is assessed at 75 kg
(subdivided into 68 kg occupant mass and 7 kg lugga mass according to ISO Standard 2416
—1992), the fuel tank is filled to 90 per cent arthe other liquid containing systems (except
those for used water) to 100 per cent of the capagispecified by the manufacturer.

©®  For trailers or semi-trailers, and for vehicles copled with a trailer or a semi-trailer,
which exert a significant vertical load on the coufing device or the fifth wheel, this load,
divided by standard acceleration of gravity, is intuded in the maximum technical
permissible mass.

®  Pplease fill in here the upper and lower values foeach variant.

® In the case of non-conventional engines and systenparticulars equivalent to those
referred to here shall be supplied by the manufacter.

™ Vehicles can be fuelled with both petrol and a gases fuel but if the petrol system is
fitted for emergency purposes or starting only andhe petrol tank cannot contain more

than 15 litres of petrol, they will be regarded forthe test as vehicles which can only run a
gaseous fuel.
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3.2.1.

3.2.1.1.

3.2.1.2.
3.2.1.2.1.
3.2.1.2.2.

3.2.1.23

3.2.1.3.
3.2.1.4.

3.2.15.

3.2.1.6.
3.2.1.6.1.

3.2.1.7.

3.2.1.8.

3.2.1.9.

3.2.1.10.

3.2.2.

3.2.2.2.

3.2.2.3.

Specific engine iNfOrmMation: ..........coome oo iiiiiiiiiie e

Working principle: positive-ignition/congssion-ignition, four-stroke/
two-strokerotary cycle 1/

Number, arrangement of cylinders: ............coovvvviiiiiiiiiiiiiiiiiine
210 I T mm
] (0] (S £ S mm

FINNg OFder: .. e e

ENngine capacCityl ... ch
Volumetric compression ratide2.............eevvveveviuiiiiiiiiiiieseeeeeeens

Drawings of combustion chamber and pistonvn and, in the case of
positive ignition engine, PiStON MNGS.........coouiiiiiiiiiiiieeie e

Normal engine idling SPeed:.2.............oeeviieiiiiiiiiiiiiiiiiee e,
High idle engine speed:.2................coooiiiiiiiiiieeeeeeeeeeeas
Carbon monoxide content by volume in titeaast gas with

the engine idling (according to the manufacturer's
specificationspositive ignition engines only 2/ .............coovvvvvvvinnnnnnns per cent

Maximum net power/.2.......... KW At ..o mint

Maximum permitted engine speed as presced by the

manufacturer:
...................................................................................................... m
int

Maximum net torqué?:.................. NM AL oo, mih

(manufacturer's declared value)

Fuel: diesel/ petrol/ LPG/ NBiomethane/ Ethanol (E85)/ Biodiesel/ Hydrogen
Y

Research octane number (RQMJeaded.............ooooeeeieiieii,

Fuel tank inlet: restricted orifice/labell/

@ Determined in accordance with the requirements of Bgulation No. 85.



3.2.2.4.

3.2.2.5.

3.2.4.

3.2.4.2.

3.24.2.1.

3.2.4.2.2.

3.2.4.2.3.

3.2.4.2.3.1.

3.2.4.2.3.2.

3.2.4.2.3.3.

3.2.4.2.3.5.

3.2.4.2.4.

3.24.2.4.2.

3.24.24.2.1.

3.24.2.4.2.2.

3.2.4.2.6.

3.2.4.2.6.1.

3.2.4.2.6.2.

3.2.4.2.7.

3.24.2.7.1.

3.2.4.2.7.2.

ECE/TRANS/WP.29/2009/57
page 65
Vehicle fuel type: Mono fuel/Bi-fuel/Flexuel 1/................................

Maximum amount of biofuel acceptable in fel (manufacturer's declared
value): ..., per cent by volume

Fuel feed

By fuel injection (compression-ignitionlynyes/no_1

SYStEM JESCIIPLION: ...eiiiiiii i e ettt e
Working principle: direct-injection/peeamber/swirl chamber 1
Injection pump

MAKE(S): o oeeeiiieie ittt a e

BN =T () PSSP

INjection adVanCe CUNVEL.2 ..........oooeiiiiiiiiiiiiiiiieeee e

Governor

] [=Tot (o1 {5 SRR

MAKE(S): < oeeeiiiiie ittt a e

BN =165 RSP

Cold start system

[ T ) PP TS UPPRRPPPPPRN

BN 1T
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3.2.4.2.7.3. D2 ol 0] 110 o OO PP UT TP O PURRRRRPPN
3.2.4.2.8. Auxiliary starting aid
3.2.4.2.8.1. Y= LT ) TSP OPPPUPPPP
3.2.4.2.8.2. Y 8153 TSP P OPPPPP
3.2.4.2.8.3. SyStemM DESCIIPLION: ... e sttt e e e e e e e eeeeeeeee s
3.2.4.2.9. Electronic controlled injection: yes/nd/
3.2.4.2.9.1. MAKE(S) e eeiieiiieii ittt ettt e ettt ———————————————
3.2.4.2.9.2. TP () et ettt ettt ettt ———————————————
3.2.4.2.9.3. Description of the system, in the casiesystems other than continuous
injection, give equivalent detailS: ............ccevviiiiiiiiiiiiiie e
3.2.4.2.9.3.1. Make and type of the control UNit:.............ooociiiiiiiiieee
3.2.4.2.9.3.2. Make and type of the fuel regulator:............cceeeeeiiiiiiiiiiiieeeee
3.2.4.2.9.3.3. Make and type of air-flow SENSOr: e .vvvueiiiiiiiiiiiei e
3.2.4.2.9.3.4. Make and type of fuel distributor:.................ccccoiiiiiiiiiiie,
3.2.4.2.9.3.5. Make and type of throttle housIiNg:..............covvviiiiiiiiiii,
3.2.4.2.9.3.6. Make and type of water temperatur@BSOor: .................vvvvvvvenennnnnnnn.
3.2.4.2.9.3.7. Make and type of air temperature SeQar:........c.ccccceeeeeeieeeeeeeeeeeeeee,
3.2.4.2.9.3.8. Make and type of air pressure SENSQAL........cccceeeeeeeeeeeeeeeeeeeeeeeeeeee,
3.2.4.3. By fuel injection (positive-ignition onlyes/no 1
3.2.4.3.1. Working principle: intake manifold (siefmulti-point)/direct
injection/other (specify)
3.2.4.3.2. Y 1T (S SR
3.2.4.3.3. LI/ 01T 653 S
3.2.4.3.4. System description, in the case of syste other than continuous



3.24.3.4.1.

3.24.3.4.2.

3.2.4.3.4.3.

3.2.4.3.4.6.

3.2.4.3.4.8.

3.2.4.3.4.9.

3.2.4.3.4.10.

3.2.4.35.

3.2.4.3.5.1.

3.2.4.3.5.2.

3.2.4.3.6.

3.2.4.3.7.

3.2.4.3.7.1.

3.2.4.3.7.2.

3.2.4.4.

3.24.4.1.

3.2.5.

3.2.5.1.

3.2.5.2.

3.2.5.2.1.

3.2.5.2.2.

ECE/TRANS/WP.29/2009/57
page 67

Make and type of the control Unit: ...........cccooeeiiiiiiii,

Make and type of the water temperaturgensor: ............ccccvvvveeeeeenen.
Make and type of the air temperatur8ensor: ..........ccceveeveeeeeeeniniinns

Injectors: Opening Pressure:l ..o kPa
or characteristic diagram: .............oooicceeeeeiii e,

INJECLION tIMING: ..oeiiiiiiie e
COld Start SYSEM: ...t sttt e e e e e neee e
Operating PrinCIPIE(S): . veeeeeeeeiiee et
Operating limits/settingg:ZL........cccooeeeeeeee e
FEEA PUMP ..o e e e
Pressurel 2/ ....... kPa or characteristic diagram: ... cceeeeeeeee...

Electrical system
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3.26.
3.26.1.
3.26.2.
3.26.3.
3.26.4.
3.26.5.
3.27.
3.2.7.1.
3.2.7.2.
3.2.7.2.1.
3.2.7.2.2.
3.2.7.2.3.
3.2.7.2.3.1.
3.2.7.2.3.2.
3.2.7.2.4.
3.2.7.2.5.
3.2.7.3.
3.2.7.3.1.
3.2.7.3.2.
3.2.7.3.2.1.
3.2.7.3.2.2.
3.2.7.3.3.

3.28.

WOrKING PriNCIPIE: ...oooieiiiiie it
[gNItIoN adVANCE CUIVET 2......ueiieiiiieieeeeiieee e
Static ignition timing: 2....... degrees before TDC .............eeceeenme.
Cooling system: iqUId/AIr L..........coeeieiiiaiiiiiieee e
Nominal setting of the engine temperatur@ntrol mechanism: .....
Liquid

Nature of liquid: .......cccoooiiiiiii e
Circulating pump(s):yes/nd/

CharaCteriStiCS: ......uviiiiiiiitieeeee et , or
IMBKE(S): 1 eeeeei ittt ettt e ettt e e e e e e e e e e e s e e
Y/ 0 1=1 () AP PP PP PPPRPPPPP
DIIVE FAIO(S): -evvrrerrreeeeeeeesieeee e e e e e e e e et e e e e e e e e e e e e e e snnes
Description of the fan and its drive m&@nism: ............cccccceeeeeninnns
Air

Blower: yes/n@/

(04 g F-1 1= (o1 (=] 1) ([0 T , or

INtAKE SYSIEM: ...



3.28.1.

3.28.1.1.

3.28.1.2.

3.28.1.3.

3.28.2.

3.2.8.2.1.

3.2.8.3.

3.28.4.

3.28.4.1.

3.28.4.2.

3.28.4.2.1.

3.28.4.2.2.

3.28.4.3.

3.28.4.3.1.

3.28.4.3.2.

3.29.

3.2.9.1.

3.2.9.1.

3.2.9.2.
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Pressure charger: YeS/MO.L...........uuvurueiiiiiiiiiiei e e e e e e ee e
Y 1T () PSP

LY L1 () S

Description of the system (maximum chargSsuee: .............ceeeeeueeee kPa,
waste-gateaf applicable) ...

Inter-cooler: Yes/NO/L........cccoooeiiiiii e
Type: air-air / air-water I

Intake depression at rated engine speeddat 100 per cent load
(compression ignition engines only)

MINIMUM AHOWADIE: .. .o et eeaeees kPa

Description and drawings of inlet pipes andrthecessories (plenum chamber,
heating device, additional air intakes, etC.): . weerereeeeeererirreirinennnnnns

Intake manifold description (drawings angdbotographs): .................

Air filter, drawings: ....cooooiiiiie e , or

Y= 1T ) SRR RS
LY =1 (S SRS

Intake silencer, drawings: ...........cceeeemreeienieee e ,.or

Y= 1T ) PR TP TPPPPPP
Y 01T €53 PP TR PPPPRRUPPT
EXNAUSE SYSTEIM ..o
Description and drawings of the exhauststem:..............................
Description and/or drawing of the exhaughanifold: ........................

Description and/or drawing of the exhaustystem: ...........cccccevvvvvenes
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3.2.9.3. Maximum allowable exhaust back pressure asted engine speed and
at 100 per cent load (compression ignition enginemly): ...............
kPa
3.2.9.4. Minimum cross-sectional areas of inlet anoutlet ports: .................
3.211. Valve timing or equivalent data: ............ oo eeeeee i
3.211.1. Maximum lift of valves, angles of opening atasing, or timing details of
alternative distribution systems, in relation t@deentregfor variable
timing system, minimum and maximum timing) .............................
3.211.2. Reference and/or setting range<2/1..............ooovviviiiiiiiiieeeeeeiiieans
3.212 Measures taken against air pollution: ......ccccceeooooooiiinne,
3.212.1. Device for recycling crankcase gases (desonpnd drawings): .......
3.212.2. Additional pollution control devices (if anyn@if not covered by another
NEAAING: ...iiiiiieee e eaaas
3.2122.1. Catalytic converter: yes/NO.L.............ooovvvvveeviiiiiiiiiiiiieseee e
3.2122.1.1. Number of catalytic converters and eleméptsvide the information
below for each separate UNit) ..............evvviviiiiiiiiiiiiiieeceeeeeee e,
3.2122.1.2. Dimensions and shape of the catalytic caexs) (vo