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	A.
	STATEMENT OF TECHNICAL RATIONALE AND JUSTIFICATION

	A.1.
	Introduction

The industry producing two-, three and four-wheeled light motor vehicles is a global one, with companies selling their products in many different countries. The Contracting Parties to the 1998 Agreement have all determined that work should be undertaken to address emissions from two- and three-wheeled light motor vehicles as a way to help improve air quality internationally.
This GTR supplements the three main environmental verification test types I, II and VII set out in GTR No 2 Revision 1 in terms of durability of pollution control devices to verify and validate the environmental performance of a wide range of light motor vehicle types with two-, three- and for some Contracting Parties even four-wheeled light motor vehicles, e.g. powered cycles, two- and three-wheel mopeds, two- and three-wheel motorcycles, motorcycles with side-cars and quadricycles such as on-road quads, all-terrain quads and quadrimobiles. Contracting parties should have the liberty to deal with those four-wheeled light motor vehicles in terms of environmental requirements in the same way than with three-wheeled light motor vehicles.
The aim of this Global Technical Regulation (GTR) is to provide measures to strengthen the world-harmonisation of light motor vehicle approval and certification legislation, in order to improve the cost effectiveness of environmental performance testing, remove trade barriers, reduce the overall complexity of global legislation, remove potential areas of conflict or opposing requirements and improve the air quality.

The first step in this process in 2004 was to establish the certification procedure for motorcycle exhaust emissions in a harmonised UN GTR No 2. The GTR No 2 Revision 1 extends the scope to all two-wheeled vehicles as well as to all three-wheeled vehicles, updates the testing methodology for technical progress, adds a testing methodology for the durability of pollution control devices in this supplementing GTR and sets out requirements to measure the energy efficiency of different types of propulsion units fitted to two- and three-wheeled light motor vehicles. The test procedures were developed so that they would be:

· representative of world-wide on-road vehicle operation;
· able to provide an internationally harmonised set of environmental tests to ensure efficient and practicable controls of on-road emissions over the normal life of the vehicle;
· corresponding to state-of-the-art testing, sampling and measurement technology in the area of environmental performance testing of light motor vehicles;
· applicable in practice to existing and foreseeable future exhaust emissions abatement technologies;
· applicable in practice to existing and foreseeable future powertrain technologies;
· capable of providing a reliable ranking of exhaust emission levels from different engine types;
· inclusive of adequate test cycle-bypass prevention provisions.

The technical and economic feasibility of the measures contained within this GTR have been considered and are discussed further in Section A.5.

	
	This GTR covers test Type V: durability of pollution control devices of light motor vehicles.
To test the durability of the pollution control devices, test Type V defines a procedure for identifying the deterioration trend of the pollution control devices resulting in the efficiency loss to convert pollutants in less harmless substances and comparing the full distance emissions with the applicable limit values.

	
	The base GTR No 2, entering into force on [30 August 2005] builds on the work of the WMTC Informal Working Group (IWG), its deliberations and conclusions, provided in the group's Technical Report (ECE/TRANS/180/Add.2/Appendix 1)
 which produced its last amendment on the base GTR in 2011. GTR No 2 Revision 1 is based on the work of the Informal Working Group on Environmental and Propulsion unit Performance Requirements of light motor vehicles (EPPR), from now on referred to as L-EPPR informal working group, which held its first meeting during the 65th GRPE in January 2013 sponsored by the European Commission (EC). Specific issues and options raised and resolved in their development are discussed in a separate options document. "Introduction issues and proposed options for harmonisation" of this document, which will be transferred into the report that accompanies the revised GTR No 2 when the final revision of GTR No 2 is adopted by the informal working group L-EPPR and sent to GRPE for review.

	A.2.
	Procedural background

	
	The original work on the base GTR No. 2 started in May 2000 with the establishment of the WMTC Informal Working Group. At the UNECE working party on pollution and energy (GRPE) 45th session in January 2003, a formal proposal by Germany for the establishment of a GTR was approved for presentation to the Executive Committee for the 1998 Agreement (AC.3). At its session on 13 November 2003, the proposal from Germany was also approved as a GTR project by AC.3.
The base GTR No. 2 was approved by AC.3 in June 2005. Amendment 1 to the base GTR No. 2 was approved by AC.3 in November 2007. The draft text of Amendment 2 to GTR No. 2 on the introduction of performance requirements (limit values for pollutant emissions for vehicles fitted with gasoline engines) was approved by GRPE in January 2011, subject to final decisions concerning the format of the text by AC.3.

At its April 2006 meeting held in Pune (India), the informal working group WMTC/FEG agreed to prepare new test cycle proposals and a new vehicle classification for draft amendments to the GTR in order to suit low-powered vehicles, such as commonly used in India and China.

A small WMTC Task Force, coordinated by the International Motorcycle Manufacturers Association (IMMA), was set up to prepare a proposal on the test cycle(s) and any new classification that might be necessary to achieve this objective. The Task Force was attended by India, Italy, Japan, Germany, the EC and IMMA. Task Force meetings were held in August and October 2006.

At its November 2006 meeting held in Ann Arbor (United States of America), WMTC/FEG agreed to a modified version of one of the WMTC Task Force proposals and forwarded it to WMTC Informal Group in January 2007 where it was approved for submission to GRPE.

The intention of setting up the group was put forward by the EU and announced during the 63rd and 64th meetings of the GRPE in January and June 2012 and in the 157th session of the WP.29 in June 2012.

With the mandate (informal document: WP.29-158-15) accepted at the 158th session of the WP.29 (13-16th November 2012) to establish the environmental and propulsion unit performance requirements for light motor vehicles (L-EPPR) informal working group under the GRPE. At the GRPE xx
 session in 201x, a formal proposal drafted by the L-EPPR informal working group for revision 1 of this GTR was tabled for adoption by the Executive Committee for the 1998 Agreement (AC.3).

On-going developments of test types and procedures and global discussion on harmonisation have resulted in the technical requirements contained within this GTR. The final text of the GTR is presented below, in Part B of this document.

	A.3.
	Existing regulations, directives and international voluntary standards

	A.3.1.
	Technical references in the original development of GTR No 2 and related UN GTRs in the area of environmental performance requirements
For the original development of GTR No 2 and related UN GTRs in the area of environmental performance requirements, the following regulations contained relevant applications of exhaust emissions requirements for light motor vehicles which were available for technical reference:

· UNECE Regulation No. 40, 01 series of amendments:

Uniform provisions concerning the approval of motorcycles equipped with a positive-ignition engine with regard to the emission of gaseous pollutants by the engine

· EU:

Directive 97/24/EC amending by Directive 2002/51/EC: The reduction of the level of pollutant emissions from two-and three-wheeled motor vehicles. Note: the EU has not acceded to Regulation Nos 40 and 47, but in EU type-approval legislation for light motor vehicles the ECE R40 and ECE R47 desired vehicle speed test profile vs. test time are used as Type I test to verify emissions after cold start. Alternatively the WMTC desired vehicle speed test profile vs. test time may be used to approve a motorcycle in the EU.

In March 2013 Regulation (EU) No 168/2013
 was adopted in the course of 2013 as well as the delegated act on environmental and propulsion unit performance requirements Regulation (EU) No 134/2014 (REPPR)
 in the beginning of 2014 setting out technical provisions and environmental performance test procedures. As of September 2014 this revised legal package is applicable for EU type-approval.

· Indian Regulation:

MoSRT&H/ CMVR/ TAP-115/116 and Central Motor Vehicle Rule No. 115

· Japanese Regulation:

· Road vehicle Act, Article 41 "Systems and Devices of Motor Vehicles";

· Safety Regulations for Road Vehicles, Article 31 "Emission Control Devices";

· United States of America Regulations:

· US-FTP Subpart F, Emission Regulations for 1978 and Later New Motorcycles

· ISO standards:

· ISO 11486 (Motorcycles - Chassis dynamometer setting method);

· ISO 6460 (gas sampling and fuel consumption);

· ISO 4106 (Motorcycles -- Engine test code -- Net power);

Most of these regulations had been in existence for many years and the methods of measurement varied significantly. The technical experts were familiar with these requirements and discussed them in their working sessions. The L-EPPR Informal Working Group therefore considered that to be able to determine a light motor vehicle’s real impact on the environment, in terms of its exhaust pollutant emissions and energy consumption, the test procedure and consequently the GTR No 2 needs to represent modern, real-world vehicle operation as well as representative ageing of the pollution control devices for all two- and three wheeled vehicles.

Consequently, the draft GTR No 2 Revision 1 supplemented with durability requirements in this separate, dedicated UN GTR were based on new research into the worldwide pattern of real light motor vehicle use with a wide range of propulsion units.

	A.3.2.
	Technical references in developing the GTR

For the development of this GTR on durability of pollution control devices, the following legislation and technical standards on test Type V contained relevant applications of requirements for light motor vehicles or transferable provisions for passenger cars:

· UN (1958 agreement, light-duty vehicles): UN Regulation 83;
· EU: Regulation (EU) No 168/2013 and EU REPPR (Delegated Act Regulation (EU) No 134/2014 on Environmental and Propulsion Unit Performance supplementing Regulation (EU) No 168/2013);
· USA: US CFR Title 40, Part 86;
· Technical standards: ISO 7116, ISO 7117, ISO 4106, ISO 4164.

	A.3.3.
	Methodology for deriving harmonised durability test procedures
The European Commission launched an L-EPPR study in January 2012 with the objective to develop proposals to revise and update GTR No 2 for technical progress and to develop proposals for harmonised EPPR legislation not yet covered at the international level for two-and three-wheeled light motor vehicles, e.g. durability of pollution control devices, crankcase and evaporative emission test requirements, energy efficiency, on-board diagnostic requirements, propulsion unit performance requirements, etc. The output of this comprehensive study was submitted for the assessment and approval of the L-EPPR group.

The methodology used in this study to develop the test procedures contained within the GTR involved an iterative process of review. The process was initially based on an assessment of existing literature and new evidence, which was gathered from a wide range of pertinent stakeholders, to provide more insight with regards to the future requirements of the GTR.

The first phase comprised a stocktake of appropriate literature, international legislation and proposals. The aim was to ensure that all current and proposed test types and the specific requirements of different regions were captured.

The second phase of the evidence gathering consisted of a stakeholder consultation. An important part of this was a questionnaire, which asked stakeholders to provide information and at times their views on current practices in different regions and the way forward. 

The third phase, involved the derivation of the test types contained within the GTR, and consisted of a technical evaluation of the information collected in phases one and two. Specifically, each test type was assessed and the following aspects considered:

· common international practices (existing harmonised practices);
· significant differences with respect to testing methods and procedures;
· the global technical feasibility;
· the likely cost and economic impact;
· the likely acceptability for all Contracting Parties;
· the effectiveness of each proposal at improving vehicle emission performance;
· the suitability of the testing procedures with regard to current and future powertrains and technologies.
The order of the aspects presented above does not represent any ranking, the priority was dependent on each of the specific areas analysed during the development of the GTR. Where multiple options were left after the assessment of the factors listed above, further iterative evaluation was undertaken by the Informal Working Group.

The fourth and final stage of the study involved a review of the proposed harmonised test procedures by the EC, and following further discussion this feedback was incorporated and a final set of iterations undertaken, which form the technical content of the EC’s proposals to revise and supplement GTR No 2 and which were made available as working documents to be discussed and agreed by the L-EPPR informal working group.
The outcome of this work was, among others, the development of a new proposal to revise GTR No 2 based on the consolidation of existing global legislation and up-to-date technical provisions , a proposal to supplement GTR No 2 with respect to requirements regarding durability of pollution control device as well other related proposals.
Subsequently the L-EPPR group assessed the study output and decided as follows: [to be inserted by the L-EPPR group before submitting the final proposal of this draft GTR to GRPE.]

	A.4.
	Discussion of the issues addressed by the GTR
GTR No 2 Revision 1 brings together the tailpipe pollutant and CO2 emissions related test types I, II and VII and is supplemented by this GTR regarding the durability requirements of pollution control devices.
At the time of creation of the base GTR No 2, durability requirements (test Type V) were outside the scope of the WMTC informal group's mandate. However, Contracting Parties were expressly permitted within this section to specify durability requirements and/or useful life provisions in their national or regional legislation in relation to the emission limits set out in this GTR. This GTR introduces a harmonised testing procedure for the durability of pollution control devices of light motor vehicles (test Type V) in order to supplement the environmental performance requirements laid down in GTR No 2 Revision 1. Important elements identified for the global harmonisation of test Type V were:

· driving schedules;
· test vehicle requirements;
· test distances;
· procedures for verifying durability with reduced distance accumulation;
· frequency and conduct of Type I emissions tests. 

· the reference to one world harmonised test Type I (WMTC) to verify tailpipe emissions during and after completion of distance accumulation to compare them with the emission limits set out in the GTR No 2 Revision 1;
· provisions covering modern powertrain configurations, e.g. hybrid-electric powertrains.]
These will be discussed further in the point below.

In the development of the basic GTR No 2, specific technical issues were raised, discussed, and resolved, which are discussed in the Technical Report ECE/TRANS/180/Add.2/Appendix 1.

	A.4.1.
	Applicability

The Informal Working Group followed the agreed terms of reference and prepared a draft GTR for all two- and three-wheeled vehicles under the 1998 Agreement as well as an equivalent UN Regulation with two-, three- and four-wheeled vehicles in its scope under the 1958 Agreement.

	A.4.2.
	Definitions

The definitions used in this GTR are supplementing the ones laid down in section B.1.4. of GTR No 2 Revision 1 and where deemed appropriate were taken from the draft common definitions incorporated in S.R.1 as well as from the work of the UN VPSD group operating under GRPE with the goal to harmonise high level powertrain definitions and from other international and regional legislation, as listed in Section A.3.

	A.4.3.
	General Requirements

For test Type V, the GTR contains:

· three different durability test procedures at the discretion of the manufacturer: actual durability testing with full distance accumulation, actual durability testing with partial distance accumulation and a mathematical durability procedure;
· two alternative driving schedules for distance accumulation are included, including soak procedures, at the discretion of the manufacturer:

· the Standard Road Cycle rescaled for light motor vehicles (SRC-LeCV) on the basis of the WMTC; see technical report
 for background information; and

· the Approved Mileage Accumulation Cycle (AMA); see supplementary information in US Federal Register
 for background information;
· test distances split into principal requirements that fulfil the requirements of all Contracting Parties and alternative requirements that allow Contracting Parties to accept reduced distances for their regions;
· clarifications on the conduct and frequency of Type I emissions tests and compliance criteria for the three testing procedures;

	A.4.4.
	Performance Requirements

Test Type V is a mix of distance accumulation according to a prescribed test cycle and tailpipe emission verifications during and at the end of distance accumulation according to the test Type I requirements. A two-wheeled motorcycle test vehicle(s) shall during and after completion of test Type V distance accumulation meet the performance criteria laid down in point 9 of section B.1. of GTR No 2 Revision 1. For other types two-, three- and four-wheeled light motor vehicles there are no harmonised test limits agreed (yet) but which might be established in the future.

	A.4.5.
	Reference Fuel

The principal performance requirements introduced in point 9 of section B.1. of GTR No 2 Revision 1 are based on the use of the reference fuel as specified in Annex B.5.2 of GTR No 2 Revision 1. The use of this standardised reference fuel for determining compliance with the principle emission limits set out in point 9 of section B.1. is considered as an ideal condition for ensuring the reproducibility of regulatory emission testing, and Contracting Parties are encouraged to use such fuel in their compliance testing.

Contracting Parties may continue using reference fuels currently in use in their countries for the principal performance requirements in point 9 of section B.1. on condition that their equivalence with the reference fuel in Annex B.5.2. of UN GTR No 2 Revision 1 in terms of emissions is demonstrated.

The alternative performance requirements in point 9 of section B.1. of UN GTR No 2 Revision 1 are applicable with the corresponding reference fuels.

With respect to test Type V it is considered to use representative market fuel for distance accumulation and reference fuel for test Type I verification testing. The final decision on this issue will have to be taken by the L-EPPR group.

	A.5.
	Regulatory impact and economic effectiveness

	A.5.1.
	Anticipated benefits

Increasingly two- and three-wheeled light motor vehicles are being prepared for the world market. To the extent that manufacturers are preparing substantially different models in order to meet different emission regulations and methods of measuring CO2 emission and fuel or energy consumption, testing costs and other production values are increased. It would be more economically efficient to have manufacturers using a similar test procedure worldwide wherever possible to prove satisfactory environmental performance before placing a product on the market. It is anticipated that the test procedures in this GTR will provide a common test programme for manufacturers to use in countries worldwide and thus reduce the amount of resources utilised to test light motor vehicles. These savings will accrue not only to the manufacturers, but more importantly, to the consumers and the authorities as well. However, developing a test programme just to address the economic question does not completely address the mandate given when work on this GTR was first started. The test programme also improves the state of testing light motor vehicles, reflects better how light motor vehicles are used today and covers recent and near-future powertrain technologies, fuels and emission abatement technologies.

	A.5.2.
	Potential cost effectiveness

At the time of writing this revision of the GTR, the data is not available to undertake a full impact assessment of the test types contained. This is in part because not all limit values have been set out and it is undecided to what level the proposed upgrade of test procedures will be accepted by Contracting Parties. Specific cost effectiveness values can be quite different, depending on the national or regional environmental needs and market situation. While there are no calculated values here, the belief of the technical group is that there are clear and significant benefits comparing to justifiable, anticipated cost increases associated with this GTR. Finally allowing not only all two-wheeled light motor vehicles but also three- and for the Contracting Parties applying the test procedures set out in this GTR also for a selection of four-wheeled light motor vehicles, to be tested according to a dynamic, real-world emission laboratory test-cycle will much better reflect the actual environmental performance of light motor vehicles including pollutant emissions and energy efficiency measurement results, allowing the gap between claimed and actual, real-world environmental performance experienced by citizens to be narrowed


	B.1.
	TEXT OF THE REGULATION, TEST TYPE V, GENERAL REQUIREMENTS ON THE DURABILITY OF POLLUTION-CONTROL DEVICES

	1.
	Purpose

This regulation provides a worldwide-harmonized measurement method for the durability of pollution control devices fitted to two-[ and three-]wheeled light motor vehicles which is representative for real world vehicle operation.

	2.
	General scope

	2.1.
	Two-[ and three-wheeled] light motor vehicles equipped with a propulsion unit in accordance with table B.1.-1

	2.2.
	A motorcycle with side-car may be exempted from Type V durability testing if the manufacturer can provide the evidence and documentation referred to in sections B.2. and B.3 for the motorcycle on which the assembly of the motorcycle with side-car was based. In all other cases, the requirements of section B.2. and B.3 shall apply to a motorcycle with side-car.


	
	Vehicle with PI engines including hybrids
	Vehicles with CI engines including hybrids
	Pure electric vehicle

or

vehicle propelled with compressed air (CA)
	Hydrogen Fuel cell vehicle

	
	Mono-fuel
	Bi-fuel
	Flex-fuel
	Flex-fuel
	Mono-fuel
	
	

	
	Petrol
	LPG
	NG/Biomethane
	H2 
	Petrol
	Petrol
	Petrol
	Petrol
	NG/Biomethane
	Diesel
	Diesel
	
	

	
	
	
	
	
	LPG
	NG/Biomethane
	H2
	Ethanol (E85)
	H2NG
	Biodiesel
	
	
	

	Type V test
	Yes
	[Yes]
	[Yes]
	[Yes]
	[Yes

(petrol only])
	[Yes

(petrol only)]
	[Yes

(petrol only)]
	[Yes

(petrol only)]
	[Yes (NG/biomethane only)]
	[Yes

(B5 only)]
	[Yes]
	[No]
	[No]


Table B.1.-1: Scope with regard to propulsion unit(s)

	3.
	Definitions

The definitions of section B.1.4. of GTR No 2 Revision 1 shall apply. In addition, the following definition(s) shall apply:

	3.1.
	‘durability’ means the ability of components and systems to last so that the environmental performance can still be met after a mileage set out in point 5 of section B.4. and so that vehicle functional safety is ensured, if the vehicle is used under normal or intended circumstances and serviced in accordance with the manufacturer’s recommendations

	
	

	
	


	4.
	Nomenclature

	4.1.
	Where rounding is required, values ≥ 5 shall be rounded up and values < 5 rounded down.

	4.2.
	Throughout this document the decimal sign is a full stop (period) "." and if used the thousands separator a comma ",".

	5.
	General requirements test Type V

	5.1.
	Manufacturers shall ensure that [approval] / [certification] requirements for verifying durability requirements are met. At the choice of the manufacturer one of the following durability test procedures shall be used to provide evidence to the [approval authority] / [certification authority] that the environmental performance of an [approved] / [certified] vehicle is durable:

	5.1.1.
	Actual durability testing with full mileage accumulation:

The test vehicles shall physically accumulate the full distance set out in point 4 of section B.2. and shall be tested in accordance with the procedure laid down in point 3.1. of section B.2. The emission test results up to and including the full distance set out in point 4 of section B.2. shall be lower than the emission limits set out in point 9. of section B.1. of GTR No 2 Revision 1;

	5.1.2.
	Actual durability testing with partial mileage accumulation:

The test vehicles shall physically accumulate a minimum of 50% of the full distance set out in point 4. of section B.2. and shall be tested in accordance with the procedure laid down in point 3.2 of section B.2. The test results shall be extrapolated up to the full distance set out in point 4. Both the test results and the extrapolated results shall be lower than the performance limits set out in point 9. of section B.1. of GTR No 2 Revision 1;

	5.1.3.
	Mathematical durability procedure:

For each emission constituent, the product of the multiplication of the deterioration factor set out in point 5 of section B.2. and the environmental test result of a vehicle which has accumulated more than 100 km after it was first started at the end of the production line shall be lower than the environmental limits set out in point 9. of section B.1. of GTR No 2 Revision 1.

	5.2.
	The test vehicle(s) to demonstrate durability of the pollution control devices shall comply with the requirements laid down in annex B.3.3. The test vehicles’ powertrain and pollution-control device type fitted on the test vehicles shall be documented and listed by the manufacturer. The list shall include at a minimum such items as the specifications of the propulsion type and its powertrain, where applicable, the exhaust oxygen sensor(s), catalytic converter(s) type, particulate filter(s) or other pollution-control devices, intake and exhaust systems and any peripheral device(s) that may have an impact on the environmental performance of the [approved] / [certified] vehicle. This documentation shall be added to the test report.

	5.3.
	The manufacturer shall provide evidence of the possible impacts on Type V test results of any modification to the emission abatement system configuration, the pollution-control device type specifications or other peripheral device(s) interacting with the pollution-control devices, in production of the vehicle type after environmental performance [approval] / [certification]. The manufacturer shall provide the [approval authority] / [certification authority] with this documentation and evidence upon request in order to prove that the durability performance of the vehicle type with regard to environmental performance will not be negatively affected by any change in vehicle production, retrospective changes in the vehicle configuration, changes in the specifications of any pollution-control device type, or changes in peripheral devices fitted on the [approved] / [certified] vehicle type.

	5.4.
	The manufacturer shall equip a vehicle in the scope of this GTR with systems, components and separate technical units affecting the environmental performance of a vehicle that is designed, constructed and assembled so as to enable the vehicle in normal use and maintained according to the prescriptions of the manufacturer to comply with the detailed technical requirements and testing procedures of GTR No.2 Revision 1 and this GTR on durability requirements of pollution control devices.

	5.5.
	Any hidden strategy that ‘optimises’ the powertrain of the vehicle running the relevant test cycles in an advantageous way, reducing tailpipe emissions and running significantly differently under real-world conditions differently than under emission test laboratory or distance accumulation conditions, is considered a defeat strategy and is prohibited, unless the manufacturer has documented and declared it to the satisfaction of the [certification] / [approval] authority.

	5.6.
	An element of design shall not be considered a defeat device if any of the following conditions is met:

	5.6.1.
	the need for the device is justified in terms of protecting the engine against damage or accident and ensuring safe operation of the vehicle;

	5.6.2.
	the device does not function beyond the requirements of engine starting;

	5.6.3.
	the operating conditions are included to a substantial extent in the test procedures for verifying if the vehicle complies with this GTR.

	5.7.
	Hybrid applications or applications equipped with a stop-start system shall be tested with the fuel-consuming engine running.

	5.8.
	For hybrid applications or applications equipped with a stop-start system, the manufacturer shall install on the vehicle a ‘service mode’ that makes it possible, subject to environmental and propulsion unit performance testing or inspection, for the vehicle to continuously run the fuel-consuming engine. Where that inspection or test execution requires a special procedure, this shall be detailed in the service manual (or equivalent media). That special procedure shall not require the use of special equipment other than that provided with the vehicle.

	6.
	General requirements applicable for manufacturers requesting whole vehicle type-approval in countries that apply mutual recognition of type-approval

	6.1.
	The manufacturer shall demonstrate by means of physical demonstration testing to the approval authority that the vehicles made available on the market, registered or entering into service in those countries comply with the detailed technical requirements and test procedures concerning the environmental performance of these vehicles laid down in GTR No.2 Revision 1 and in this GTR on durability requirements of pollution control devices;

	6.2.
	Where the manufacturer modifies the characteristics of the emission abatement system or performance of any of the emission-relevant components after the approved vehicle type with regard to environmental performance is placed on the market, the manufacturer shall report this to the approval authority without delay. The manufacturer shall provide evidence to the approval authority that the changed emission abatement system or component characteristics do not result in a worse environmental performance than that demonstrated at type-approval;

	6.3.
	The manufacturer shall ensure that spare parts and equipment that are made available on the market or are entering into service comply with the detailed technical requirements and test procedures with respect to the environmental performance of the vehicles referred to in GTR No 2 Revision 1 and in this GTR. An approved light motor vehicle equipped with such a spare part or equipment shall meet the same test requirements and performance limit values as a vehicle equipped with an original part or equipment satisfying durability requirements up to and including those set out in point 5.

	6.4.
	The manufacturer shall ensure that type-approval procedures for verifying conformity of production are followed as regards the detailed environmental and propulsion unit performance requirements.

	6.5.
	The test procedures shall be carried out or witnessed by the approval authority or, if authorised by the approval authority, by the technical service. The manufacturer shall select a representative parent vehicle to demonstrate compliance of the environmental performance of the light motor vehicle family to the satisfaction of the approval authority complying with the requirements of Annex B.5.10. of GTR No 2 Revision 1. For test Type V the same family classification criteria shall apply as for test Type I.

	6.6.
	The measurement methods and test results shall be reported to the approval authority in the test report format pursuant to Annex B.5.12. to GTR No 2 Revision 1.

	6.7.
	The environmental performance type-approval regarding test types V shall extend to different vehicle variants, versions and propulsion types and families, provided that the vehicle version, propulsion or pollution-control system parameters specified in Annex B.5.10 to GTR No 2 Revision 1 are identical or remain within the prescribed and declared tolerances in that Annex.

	6.8.
	The manufacturer shall submit to the approval authority a description of the measures taken to prevent tampering with the powertrain management system including the computers controlling the environmental and propulsion unit performance.

	7.
	General requirements applicable for manufacturers requesting type-approval of replacement pollution-control devices in countries that apply mutual recognition of type-approval

	7.1.
	National authorities shall prohibit the making available on the market or installation on a vehicle of new replacement pollution-control devices intended to be fitted on vehicles approved under GTR No 2 Revision 1 and this GTR on durability requirements of pollution control devices where they are not of a type in respect of which an environmental and propulsion unit performance type-approval has been granted in compliance with GTR No 2 Revision 1, this GTR and with the GTR on propulsion unit performance requirements.

	7.2.
	A replacement pollution-control device type intended to be fitted to a vehicle type-approved in compliance with this Regulation shall be tested in accordance with section B.3.4.

	7.3.
	Original equipment replacement pollution-control devices which are of a type covered by this GTR and which are intended to be fitted to a vehicle which the relevant whole vehicle type-approval document refers to, do not need to comply with the test requirements of section B.3.4. provided they fulfil the requirements of point 3 of Annex B.5.9. to GTR No 2 Revision 1.

	8.
	Performance requirements with regard to test Type V

	8.1.
	The performance requirements in terms of emissions limits laid down in point 9 of section B.1. of GTR No 2 Revision 1 shall apply as set out under the applicable durability test method set out in point 5.


	B.2.
	TEXT OF THE REGULATION, TEST TYPE V, SPECIFIC REQUIREMENTS ON THE DURABILITY OF POLLUTION-CONTROL DEVICES

	1.
	Introduction

	1.1.
	This section describes the specific procedures for Type V testing to verify the durability of pollution-control devices of light motor vehicles.

	1.2.
	The Type V test procedure includes a distance accumulation procedure to age the test vehicles in a defined and repeatable way and also includes the frequency of applied Type I emission verification test procedures conducted before, during and after the distance accumulation of the test vehicles.

	2.
	Specific requirements test Type V

	2.1.
	In the Type V test procedure, distance shall be accumulated by driving the test vehicles either on a test track, on the road or on a chassis dynamometer. The test track or test road shall be selected at the discretion of the manufacturer.

	2.1.1.
	Chassis dynamometer used for distance accumulation

	2.1.1.1.
	Chassis dynamometers used to accumulate test Type V durability distance shall enable the durability distance accumulation driving schedule laid down in annexes B.3.1. or B.3.2, as applicable, to be carried out.

	2.1.1.2.
	In particular, the dynamometer shall be equipped with systems simulating the same inertia and resistance to progress as those used in the Type I emission laboratory test laid down in section B.2 of GTR No 2 Revision 1. Emission analysis equipment is not required for distance accumulation. The same inertia and flywheel settings and calibration procedures shall be used for the chassis dynamometer referred to in section B.2. of GTR No 2 Revision 1, used to accumulate distance with the test vehicles.

	2.1.1.3.
	The test vehicle may be moved to a different bench in order to conduct Type I emission verification tests. The distance accumulated in the Type I emission verification tests may be added to the total accumulated distance.

	2.2.
	The Type I emission verification tests before, during and after durability distance accumulation shall be conducted according to the test procedures for emissions after cold start set out in section B.2 of GTR No 2 Revision 1. All Type I emission verification test results shall be listed and made available to the technical service and to the [approval authority] / [certification authority] upon request. The results of Type I emission verification tests at the start and the finish of durability distance accumulation shall be included in the test report. At least the first and last Type I emission verification tests shall be conducted or witnessed by the technical service and reported to the [approval authority] / [certification authority]. The test report shall confirm and state whether the technical service conducted or witnessed the Type I emission verification testing.

	2.3.
	T
ype V test requirements for a vehicle equipped with a hybrid propulsion

	2.3.1.
	For hybrid vehicles capable of off-vehicle charging (OVC vehicles):

The electrical energy/power storage device may be charged twice a day during distance accumulation.

For OVC vehicles with an operating mode switch, distance accumulation shall be driven in the mode which is automatically set after the ignition key is turned (normal mode).

During the distance accumulation, a change to another hybrid mode is allowed if necessary in order to continue the distance accumulation, after agreement of the technical service and to the satisfaction of the [approval authority] / [certification authority]. This hybrid mode change shall be recorded in the test report.

Pollutant emissions shall be measured under the same conditions as specified by Condition B of the Type I test set out in point 3.1.3. of annex B.2.1. to GTR No 2 Revision 1.

	2.3.2.
	For hybrid vehicles not capable of off-vehicle charging (NOVC vehicles):

For NOVC vehicles with an operating mode switch, distance accumulation shall be driven in the mode which is automatically set after the ignition key is turned on (normal mode).

Pollutant emissions shall be measured in the same conditions as in the Type I test set out in section B.2 of GTR No 2 Revision 1.

	3.
	Test Type V, pollution control  device durability test procedure specifications

The specifications of the three alternative durability test procedures are as follows:

	3.1.
	Actual durability testing with full distance accumulation

The durability test procedure with full distance accumulation to age the test vehicles shall refer to point 5.1.1. of section B.1. Full distance accumulation shall mean full completion of the assigned test distance laid down in point 4. by repeating the driving manoeuvres laid down in Annex B.3.1. or, if applicable in Annex B.3.2.

	3.1.1.
	The manufacturer shall provide evidence that the emission limits in the applicable Type I emission laboratory test cycle, as set out in point 9. of section B.1. of GTR No 2 Revision 1, of the aged test vehicles are not exceeded when starting distance accumulation, during the accumulation phase and after full distance accumulation has been finalised.

	3.1.2.
	Multiple Type I emission tests shall be conducted during the full distance accumulation phase with a frequency and amount of Type I test procedures at the choice of the manufacturer and to the satisfaction of the technical service and [approval authority] / [certification authority]. The Type I emission test results shall provide sufficient statistical relevance to identify the deterioration trend, which shall be representative of the vehicle type with regard to environmental performance as placed on the market (see Figure B.2.-1).
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Figure B.2.-1: Test Type V – Durability test procedure with full distance accumulation

	3.2.
	Actual durability testing with partial distance accumulation

The durability test procedure for vehicles with partial distance accumulation shall refer to point 5.1.2. of section B.1. Partial distance accumulation shall involve completion of a minimum of 50% of the test distance specified in point 4. and compliance with the stop criteria in point 3.2.3.

	3.2.1.
	The manufacturer shall provide evidence that the emission limits in the applicable Type I emission laboratory test cycle, as set out in point 9. of section B.1., of the tested aged vehicles are not exceeded at the start of distance accumulation, during the accumulation phase and after the partial accumulation.

	3.2.2.
	Multiple Type I emission tests shall be conducted during the partial distance accumulation phase, with the frequency and number of Type I test procedures chosen by the manufacturer. The Type I emission test results shall provide sufficient statistical relevance to identify the deterioration trend, which shall be representative of the vehicle type with regard to the environmental performance placed on the market (see Figure B.2.-2).
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 Figure B.2.-2: Test Type V – Durability test procedure with partial distance accumulation

	3.2.3.
	Stop criteria for the durability test procedure with partial distance accumulation

Partial distance accumulation may stop if the following criteria are met:

	3.2.3.1.
	if a minimum of 50% of the applicable test distance laid down in point 4. has been accumulated; and

	3.2.3.2.
	if all the Type I emission verification test results are below the emission limits laid down in point 9. of section B.1. of GTR No 2 Revision 1 at all times during the partial distance accumulation phase; or

	3.2.3.3.
	if the manufacturer cannot prove that the stop criteria in points 3.2.3.1. and 3.2.3.2. are met, the distance accumulation shall continue to the point where those criteria are met or to the full durability distance laid down in point 4.

	3.2.4.
	Data processing and reporting for the durability test procedure with partial distance accumulation

	3.2.4.1.
	The manufacturer shall use the arithmetic mean of the Type I emission test results at each test interval, with a minimum of two emission tests per test interval. All arithmetic mean Type I emissions test results shall be plotted per THC, CO, NOx, and if applicable NMHC and PM, emission constituent, against accumulation distance rounded to the nearest kilometre.

	3.2.4.2.
	The best fit linear line (trend line: y = ax+b) shall be fitted and drawn through all these data points based on the method of least squares. This best-fit straight trend line shall be extrapolated over the full durability distance laid down in point 4. At the request of the manufacturer, the trend line may start as of 20% of the durability distance laid down in point 4., in order to take into account possible run-in effects of the pollution-control devices.

	3.2.4.3.
	A minimum of four calculated arithmetic mean data points shall be used to draw each trend line, with the first at, or before, 20% of the durability distance laid down in point 4. and the last one at the end of distance accumulation; at least two other data points shall be equally spaced between the first and final Type I test measurement distances.

	3.2.4.4.
	The applicable emission limits set out point 9. of section B.1. of GTR No 2 Revision 1 shall be plotted in the graphs per emission constituent laid down in points 3.2.4.2. and 3.2.4.3. The plotted trend line shall not exceed these applicable emission limits at any distance data point. The graph per THC, CO, NOx, and if applicable NMHC and PM, emission constituent plotted against accumulation distance shall be added to the test report. The list with all the Type I emission test results used to establish the best-fit straight trend line shall be made available to the technical service upon request.
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Figure B.2.-3: Theoretical example of the plotted Type I total hydrocarbon (THC) emission test results, the plotted Type I THC Euro 4 test limit (170 mg/km) and the best-fit straight trend line of a Euro 4 motorcycle (vmax > 130 km/h), all versus accumulated distance.

	3.2.4.5.
	Trend line parameters a, x and b of the best-fit straight lines and the calculated pollutant value at the end distance according to the vehicle category shall be stated in the test report. The graph for all emission constituents shall be plotted in the test report. In the test report it shall also be stated which measurements were taken or witnessed by the technical service and which by the manufacturer.

	3.3.
	Mathematical durability procedure

The mathematical durability procedure shall refer to point 5.1.3. of section B.1.

	3.3.1.
	The emission results of the vehicle that has accumulated more than100 km after it was first started at the end of the production line, the applied deterioration factors set out in point 5., and the product of the multiplication of both and the emission limit set out in point 9. of section B.1. of GTR No 2 Revision 1 shall be added to the test report.

	3.4.
	Durability distance accumulation driving schedules

One of the following two durability distance accumulation driving schedules shall be conducted to age the test vehicle until the assigned test distance laid down in point 4. is fully completed according to the full distance accumulation test procedure set out in point 3.1. or partially completed according to the partial distance accumulation test procedure in point 3.2.:

	3.4.1.
	The Standard Road Cycle (SRC-LeCV) for light motor vehicles

The Standard Road Cycle (SRC-LeCV) custom tailored for light motor vehicles is the principle durability Type V test cycle composed of a set of four distance accumulation durability cycles. One of these durability distance accumulation cycles shall be used to accumulate distance by the test vehicle(s) according to the technical details laid down in Annex B.3.1.

	3.4.2.
	The USA EPA Approved Mileage Accumulation cycle (AMA)

At the choice of the manufacturer, the AMA durability distance accumulation cycle may be conducted as alternative Type V distance accumulation cycle. The AMA durability distance accumulation cycle shall be conducted according to the technical details laid down in Annex B.3.2.

	3.5.
	Test Type V durability verification testing using ‘golden’ pollution-control devices

	3.5.1.
	The pollution-control devices may be removed from the test vehicles after:

	3.5.1.1.
	full distance accumulation according to the test procedure in point 3.1. is completed, or

	3.5.1.2.
	partial distance accumulation according to the test procedure in point 3.2. is completed.

	3.5.2.
	At the choice of the manufacturer, ‘golden’ pollution-control devices may repeatedly be used for durability performance verification and [approval] / [certification] demonstration testing on the same vehicle type with regard to the environmental performance by fitting them on a representative parent vehicle representing the propulsion family set out in Annex B.3.5., later on in vehicle development.

	3.5.3.
	The ‘golden’ pollution-control devices shall be permanently marked and the marking number, the associated Type I test results and the specifications shall be made available to the [approval authority] / [certification authority] upon request.

	3.5.4.
	In addition, the manufacturer shall mark and store new, non-aged pollution-control devices with the same specifications as those of the ‘golden’ pollution-control devices and, in the event of a request under point 3.5.5., make these available also to the [approval authority] / [certification authority], as a reference base.

	3.5.5.
	The [approval authority] / [certification authority] and technical service shall be given access at any time during or after the environmental performance [approval] / [certification] process both to the ‘golden’ pollution-control devices and new, non-aged pollution-control devices. The [approval authority] / [certification authority] or technical service may request and witness a verification test by the manufacturer or may have the new, non-aged and ‘golden’ pollution-control devices tested by an independent test laboratory in a non-destructive way.

	4.
	Minimum distance accumulation requirements

	4.1.
	The principal minimum distance accumulation with regard to test Type V is set out in point 4.2. Contracting Parties may also accept compliance with one or more of the alternative performance requirements set out in point 4.3.

	4.2.
	The principal minimum distance accumulation

The gaseous pollutant emissions for each class of vehicle set out in point 3. of section B.1. of GTR No 2 Revision 1, obtained when tested in accordance with the applicable emission laboratory test cycle specified in Annex B.5.15. of GTR No 2 Revision 1, shall not exceed the limit values specified in point 9. of section B.1. of GTR No 2 Revision 1 when verifying tailpipe emissions during distance accumulation according to Annex B.3.1. or B.3.2. and after having completed the applicable distance set out in table B.2.-1.

Vehicle Class

Minimum accumulated distance (km)

1
11000

2
20000

3

35000

Table B.2.-1: Principal minimum durability distance accumulation

	4.3.
	[
The alternative minimum distance accumulation

The gaseous pollutant emissions for each class of vehicle set out in point 3. of section B.1., obtained when tested in accordance with the applicable emission laboratory test cycle specified in Annex B.5.15., shall not exceed the limit values specified in point 9. of section B.1. when verifying tailpipe emissions during distance accumulation according to Annex B.3.1. or B.3.2. and after having completed the applicable distance set out in table B.3.-2.

Vehicle Class

Minimum accumulated distance (km)

1
2
3

Table B.2.-2: Alternative minimum durability distance accumulation

	5.
	Deterioration factors for the mathematical durability procedure

	5.1.
	The multiplicative deterioration factors for the mathematical durability procedure are set out in table B.2.-3 for UN 1 stage principle emission limits and in table B.2.-4 for the UN 2 stage principle tailpipe emission limits.

	5.2.
	CO

HC

NOx

PM

1.3
1.2

1.2

1.1

Table B.2.-3: Multiplicative deterioration factors for mathematical durability procedure (UN 1 stage)



	5.3.
	CO

THC

NMHC

NOx
PM

PI

CI

PI

CI

PI

CI

CI

1.3
1.3

1.1

1.3

1.1

1.3

1.1

1.0

Table B.2.-4: Multiplicative deterioration factors for mathematical durability procedure (UN 2 stage)

	5.4.
	CO

HC

NOx

PM

Ta
ble B.2.-3: Alternative multiplicative deterioration factors for mathematical durability procedure (UN 1 stage)




	B.3.
	TEXT OF THE REGULATION, ANNEXES

	B.3.1.
	Annex: the standard Road Cycle durability test for Light Vehicles (SRC-LeCV)

	1.
	Introduction

	1.1.
	The Standard Road Cycle for Light Vehicles (SRC-LeCV) is a representative distance accumulation driving schedule to age vehicles and in particular their pollution-control devices in a defined, repeatable and representative way. The test vehicles may run the SRC-LeCV on the road, on a test track or on a distance accumulation chassis dynamometer.

	1.2.
	The SRC-LeCV shall consist of five laps of a 6 km course. The length of the lap may be changed to accommodate the length of the distance accumulation test track or test road. The SRC-LeCV shall include four different vehicle speed profiles.

	1.3.
	The manufacturer may request to be allowed alternatively to perform the next higher numbered test cycle, with the agreement of the [approval authority] / [certification authority], if it considers that this better represents the real-world use of the vehicle.

	2.
	SRC-LeCV distance accumulation test requirements

	2.1.
	If the SRC-LeCV is performed on a distance accumulation chassis dynamometer:

	2.1.1.
	the chassis dynamometer shall be equipped with systems equivalent to those used in the Type I emission laboratory test set out in section B.2. of GTR No 2 Revision 1, simulating the same inertia and resistance to progress. Emission analysis equipment shall not be required for distance accumulation. The same inertia and flywheel settings and calibration procedures shall be used for the chassis dynamometer used to accumulate distance with the test vehicles set out in section B.2. of GTR No 2 Revision 1;

	2.1.2.
	the test vehicles may be moved to a different chassis dynamometer in order to conduct Type I emission verification tests. This dynamometer shall enable the SRC-LeCV to be carried out;

	2.1.3.
	the chassis dynamometer shall be configured to give an indication after each quarter of the 6 km course has been passed that the test driver or robot driver shall proceed with the next set of actions;

	2.1.4.
	a timer displaying seconds shall be made available for execution of the idling periods;

	2.1.5.
	the distance travelled shall be calculated from the number of rotations of the roller and the roller circumference.

	2.2.
	If the SRC-LeCV is not performed on a distance accumulation chassis dynamometer:

	2.2.1.
	the test track or test road shall be selected at the discretion of the manufacturer to the satisfaction of the [approval authority] / [certification authority];

	2.2.2.
	the track or road selected shall be shaped so as not to significantly hinder the proper execution of the test instructions;

	2.2.3.
	the route used shall form a loop to allow continuous execution;

	2.2.4.
	track lengths which are multiples, half or quarter of this length shall be permitted. The length of the lap may be changed to accommodate the length of the distance accumulation track or road;

	2.2.5.
	four points shall be marked, or landmarks identified, on the track or road which equate to quarter intervals of the lap;

	2.2.6.
	the distance accumulated shall be calculated from the number of cycles required to complete the test distance. This calculation shall take into account the length of the road or track and chosen lap length. Alternatively, an electronic means of accurately measuring the actual distance travelled may be used. The odometer of the vehicle shall not be used.

	2.2.7.
	Examples of test track configurations:
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Figure B.3.1.-1: Simplified representation of possible test track configurations

	2.3.
	The total distance travelled shall be the applicable durability distance set out in point 4. of section B.2., plus one complete SRC-LeCV sub-cycle (30 km).

	2.4.
	No stopping is permitted mid-cycle. Any stops for Type I emission tests, maintenance, soak periods, refuelling, etc. shall be performed at the end of one complete SRC-LeCV sub-cycle, i.e. the culmination of step 47 in Table B.3.1.-4. If the vehicle travels to the testing area under its own power, only moderate acceleration and deceleration shall be used and the vehicle shall not be operated at full throttle.

	2.5.
	The four cycles shall be selected on the basis of the maximum design vehicle speed of the vehicle and the engine capacity or, in the case of pure electric or hybrid propulsions, the maximum design speed of the vehicle and the net power.

	2.6.
	For the purpose of accumulating distance in the SRC-LeCV, the test vehicles shall be grouped as follows:

Cycle

WMTC Class

Vehicle maximum design speed (km/h)

Vehicle engine capacity (PI)

Net power (kW)

1

1

vmax ≤ 50 km/h

Vd ≤ 50 cm³

≤ 6 kW

2

50 km/h < vmax< 100 km/h

50 cm³ < Vd< 150 cm³

< 15 kW

3

2

100 km/h ≤ vmax< 130 km/h

Vd ≥ 150 cm³
≥ 15 kW

4

3

130 km/h ≤ vmax
-
-
Table B.3.1.-1: Test vehicle groups for the SRC-LeCV
where:

Vd = engine displacement volume in cm3

vmax = maximum design vehicle speed in km/h

	2.7.
	SRC-LeCV general driving instructions

	2.7.1.
	Idle instructions:

	2.7.1.1.
	If not already stopped, the vehicle shall decelerate to a full stop and the gear shifted to neutral. The throttle shall be fully released and ignition shall remain on. If a vehicle is equipped with a stop-start system or, in the case of a hybrid electric vehicle, the combustion engine switches off when the vehicle is stationary; it shall be ensured that the combustion engine continues to idle.

	2.7.1.2.
	The vehicle shall not be prepared for the following action in the test cycle until the full required idle duration has passed.

	2.7.2.
	Acceleration instructions:

	2.7.2.1.
	accelerate to the target vehicle speed using the following sub-action methodologies: 

	2.7.2.1.1.
	moderate: normal medium part-load acceleration, up to approximately half throttle.

	2.7.2.1.2.
	hard: high part-load acceleration up to full throttle.

	2.7.2.2.
	if moderate acceleration is no longer able to provide a noticeable increase in actual vehicle speed to reach a target vehicle speed, then hard acceleration shall be used and ultimately full throttle.

	2.7.3.
	Deceleration instructions:

	2.7.3.1.
	decelerate from either the previous action or from the maximum vehicle speed attained in the previous action, whichever is lower.

	2.7.3.2.
	if the next action sets the target vehicle speed at 0 km/h, the vehicle shall be stopped before proceeding.

	2.7.3.3.
	moderate deceleration: normal let-off of the throttle; brakes, gears and clutch may be used as required.

	2.7.3.4.
	coast-through deceleration: full let-off of the throttle, clutch engaged and in gear, no foot/hand control actuated, no brakes applied. If the target vehicle speed is 0 km/h (idle) and if the actual vehicle speed is ≤ 5 km/h, the clutch may be disengaged, the gear shifted to neutral and the brakes used in order to prevent engine stall and to entirely stop the vehicle. An upshift is not allowed during a coast-through deceleration. The rider may downshift to increase the braking effect of the engine. During gear changes, extra care shall be afforded to ensure that the gear change is performed promptly, with minimum (i.e. < 2 seconds) coasting in neutral gear, clutch and partial clutch use. The vehicle manufacturer may request to extend this time with the agreement of the [approval authority] / [certification authority] if absolutely necessary.

	2.7.3.5.
	coast-down deceleration: deceleration shall be initiated by de-clutching (i.e. separating the drive from the wheels) without the use of brakes until the target vehicle speed is reached.

	2.7.4.
	Cruise instructions:

	2.7.4.1.
	if the following action is ‘cruise’, the vehicle may be accelerated to attain the target vehicle speed.

	2.7.4.2.
	the throttle shall continue to be operated as required to attain and remain at the target cruising vehicle speed.

	2.7.5.
	A driving instruction shall be performed in its entirety. Additional idling time, acceleration to above, and deceleration to below, the target vehicle speed is permitted in order to ensure that actions are performed fully.

	2.7.6.
	Gear changes should be carried out according to the guidance laid down in Annex B.5.16. of GTR No 2 Revision 1. Alternatively, guidance provided by the manufacturer to the consumer may be used if approved by the [approval authority] / [certification authority].

	2.7.7.
	Where the test vehicle cannot reach the target vehicle speeds set out in the applicable SRC-LeCV, it shall be operated at wide open throttle and using other available options to attain maximum design vehicle speed.

	2.8.
	SRC-LeCV test steps

The SRC-LeCV test shall consist of the following steps:

	2.8.1.
	the maximum design speed of the vehicle and either the engine capacity or net power, as applicable, shall be obtained;

	2.8.2.
	the required SRC-LeCV shall be selected from Table B.3.1.-1 and the required target vehicle speeds and detailed driving instructions from Tables B.3.1.-3 and B.3.1.-4.

	2.8.3.
	the column ‘decelerate by’ shall indicate the delta vehicle speed to be subtracted either from the previously attained target vehicle speed or from the maximum design vehicle speed, whichever is lower.

Example lap 1:

Vehicle No 1: Low-speed moped with maximum design vehicle speed of 25 km/h, subject to SRC-LeCV No 1

Vehicle No 2: High-speed moped with maximum design vehicle speed of 45 km/h, subject to SRC-LeCV No 1

Lap

Sub-lap

Action

Time

(s)

To/at

(Target vehicle speed in km/h)

By

(Delta vehicle speed in km/h)

Vehicle No 1

(Actual vehicle speed in km/h)

Vehicle No 2

(Actual vehicle speed in km/h)

1

1st 1/4

Stop & Idle

10

Accelerate

35

25

35

Cruise

35

25

35

2nd 1/4

Decelerate

15

10

20

Accelerate

35

25

35

Cruise

35

25

35

3rd 1/4

Decelerate

15

10

20

Accelerate

45

25

45

Cruise

45

25

45

4th1/4

Decelerate

20

5

25

Accelerate

45

25

45

Cruise

45

25

45

Table B.3.1.-2: Example low-speed moped and high-speed moped, actual vs. target vehicle speeds

	2.8.4.
	A table of target vehicle speeds shall be prepared indicating the nominal target vehicle speeds set out in Tables B.3.1.-3 and B.3.1.-4 and the attainable target vehicle speeds of the vehicle in a format preferred by the manufacturer to the satisfaction of the [approval authority] / [certification authority].

	2.8.5.
	In accordance with point 2.2.5., quarter divisions of the lap length shall be marked or identified on the test track or road, or a system shall be used to indicate the distance being passed on the chassis dynamometer.

	2.8.6.
	After each sub-lap is passed, the required list of actions of Tables B.3.1.-3 and B.3.1.-4 shall be performed in order and in accordance with point 2.7. regarding the general driving instructions to or at the next target vehicle speed.

	2.8.7.
	The maximum attained vehicle speed may deviate from the maximum design vehicle speed depending on the type of acceleration required and track conditions. Therefore, during the test the actual attained vehicle speeds shall be monitored to see if the target vehicle speeds are being met as required. Special attention shall be paid to peak vehicle speeds and cruise vehicle speeds close to the maximum design vehicle speed and the subsequent vehicle speed differences in the decelerations.

	2.8.8.
	Where a significant deviation is consistently found when performing multiple sub-cycles, the target vehicle speeds shall be adjusted in the table referred to in point 2.8.4. The adjustment needs to be made only when starting a sub-cycle and not in real time.

	2.9.
	SRC-LeCV detailed test cycle description

	2.9.1.
	Graphical overview of the SRC-LeCV
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Figure B.3.1.-2: SRC-LeCV, example distance accumulation characteristics for all four cycles

	2.9.2.
	SRC-LeCV detailed cycle instructions

Cycle:

1

2

3

4

Lap

Sub-lap

Action

Sub- action

Time (s)

To/at

By

To/at

By

To/at

By

To/at

By

1

1st
1/4

(km/h)

Stop & Idle

10

Accelerate
Hard
35

50

55

90

Cruise

35

50

55

90

2nd
1/4

Decelerate

Moderate

15

15

15

15

Accelerate

Moderate

35

50

55

90

Cruise

35

50

55

90

3rd
1/4

Decelerate

Moderate

15

15

15

15

Accelerate

Moderate

45

60

75

100

Cruise

45

60

75

100

4th
1/4

Decelerate

Moderate

20

10

15

20

Accelerate

Moderate

45

60

75

100

Cruise

45

60

75

100

2

1st
1/2

Decelerate

Coast- through

0

0

0

0

Stop & Idle

10

Accelerate

Hard

50

100

100

130

Decelerate

Coast-down

10

20

10

15

Optional acceleration

Hard

40

80

90

115

Cruise

40

80

90

115

2nd
1/2

Decelerate

Moderate

15

20

25

35

Accelerate

Moderate

50

75

80

105

Cruise

50

75

80

105

3

1st
1/2

Decelerate

Moderate

25

15

15

25

Accelerate

Moderate

50

90

95

120

Cruise

50

90

95

120

2nd
1/2

Decelerate

Moderate

25

10

30

40

Accelerate

Moderate

45

70

90

115

Cruise

45

70

90

115

Table B.3.1.-3: Actions and sub-actions for each cycle and sub-cycle, lap 1, 2 and 3

	
	Cycle:

1

2

3

4

Lap

Sub-lap

Action

Sub- action

Time (s)

To/at

By

To/at

By

To/at

By

To/at

By

4

1st
1/2

(km/h)

Decelerate

Moderate

20

20

25

35

Accelerate

Moderate

45

70

90

115

Decelerate

Coast-down

20

15

15

15

Optional acceleration

Moderate

35

55

75

100

Cruise

35

55

75

100

2nd
1/2

Decelerate

Moderate

10

10

10

20

Accelerate

Moderate

45

65

80

105

Cruise

45

65

80

105

5

1st
1/4

(km/h)

Decelerate

Coast- through

0

0

0

0

Stop & Idle

45

Accelerate

Hard

30

55

70

90

Cruise

30

55

70

90

2nd
1/4

Decelerate

Moderate

15

15

20

25

Accelerate

Moderate

30

55

70

90

Cruise

30

55

70

90

3rd
1/4

Decelerate

Moderate

20

25

20

25

Accelerate

Moderate

20

45

65

80

Cruise

20

45

65

80

4th
1/4

Decelerate

Moderate

10

15

15

15

Accelerate

Moderate

20

45

65

80

Cruise

20

45

65

80

Decelerate

Coast- through

0

0

0

0

Table B.3.1.-4: Actions and sub-actions for each cycle and sub-cycle, lap 4 and 5

	2.9.3.
	Soak procedures in the SRC-LeCV

The SRC-LeCV soak procedure shall consist of the following steps:

	2.9.3.1.
	a full SRC-LeCV sub-cycle (approximately 30 km) shall be completed;

	2.9.3.2.
	a test Type I emission test may be performed if deemed necessary for statistical relevance;

	2.9.3.3.
	any required maintenance shall be undertaken and the test vehicle may be refuelled;

	2.9.3.4.
	the test vehicle shall be set to idle with the combustion engine running for a minimum of one hour with no user input;

	2.9.3.5.
	the propulsion of the test vehicle shall be turned off;

	2.9.3.6.
	the test vehicle shall be cooled down and soaked under ambient conditions for a minimum of six hours (or four hours with a fan and lubrication oil at ambient temperature);

	2.9.3.7.
	the vehicle may be refuelled and distance accumulation shall be resumed as required at lap 1, sub-lap 1 of the SRC-LeCV sub-cycle in Table B.3.1.-3.

	2.9.3.8.
	the SRC-LeCV soak procedure shall not replace the regular soak time for Type I emission test laid down in section B.2. of GTR No2 Revision 1. The SRC-LeCV soak procedure may be coordinated so as to be performed after each maintenance interval or after each emission laboratory test.

	2.9.3.9
	Test Type V soak procedure for actual durability testing with full distance accumulation

	2.9.3.9.1.
	During the full distance accumulation phase set out in point 3.1. of section B.2., the test vehicles shall undergo a minimum number of soak procedures set out in Table B.3.1.-5. These procedures shall be evenly distributed over the accumulated distance.

	2.9.3.9.2.
	The number of soak procedures to be conducted during the full distance accumulation phase shall be determined according to the following table:

SRC-LeCV, cycle No

Minimum number of test Type V soak procedures

1 & 2

3

3

4

4

6

Table B.3.1.-5: Number of soak procedures depending on the SRC-LeCV in Table B.3.1.-1

	2.9.3.10
	Test Type V soak procedure for actual durability testing with partial distance accumulation

During the partial distance accumulation phase set out in point 3.2 of section B.2., the test vehicles shall undergo four soak procedures as set out in point 2.9.3. These procedures shall be evenly distributed over the accumulated distance.


	B.3.2.
	Annex: the USA EPA Approved Mileage Accumulation Cycle (AMA)

	1.
	Introduction

	1.1.
	The Approved Mileage Accumulation cycle (AMA) by the Environmental Protection Agency (EPA) of the United States of America (USA) is a distance accumulation driving schedule used to age test vehicles and their pollution-control devices in a way that is repeatable. The test vehicles may run the driving schedule on the road, on a test track or on a distance accumulation chassis dynamometer.

	1.2.
	The AMA driving schedule shall be completed by repeating the AMA sub-cycle in point 2. until the applicable durability distance in point 5. of section B.4. has been accumulated.

	1.3.
	The AMA test cycle shall be composed of 11 sub-sub-cycles covering six kilometres each.

	2.
	AMA distance accumulation cycle requirements

	2.1.
	For the purpose of accumulating distance in the AMA test cycle, the vehicles shall be grouped as follows:

Vehicle class

Engine capacity (cm3)

vmax (km/h)

I

< 150

Not applicable

II

≥ 150

≤ 130

III

≥ 150

>130

Table B.3.2.-1: Grouping of vehicles for the purpose of the AMA distance accumulation test

	2.2.
	If the AMA test cycle is performed on a kilometre accumulation chassis dynamometer, the distance travelled shall be calculated from the number of rotations of the roller and the roller circumference.

	2.3.
	One AMA test sub-cycle shall be performed as follows:

	2.3.1.
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Figure B.3.2.-1: Driving schedule AMA test sub-sub-cycle

	2.3.2.
	The AMA test cycle consisting of 11 sub-sub-cycles shall be driven at the following sub-sub-cycle vehicle speeds:

Sub-sub-cycle No
Class I vehicle

(km/h)
Class II vehicle

(km/h)

Class III vehicle
Option I (km/h)
Class III vehicle
Option II(km/h)
1

65

65

65

65

2

45

45

65

45

3

65

65

55

65

4

65

65

45

65

5

55

55

55

55

6

45

45

55

45

7

55

55

70

55

8

70

70

55

70

9

55

55

46

55

10

70

90

90

90

11

70

90

110

110

Table B.3.2.-2: Maximum vehicle speed in one AMA sub-cycle

	2.3.3.
	Manufacturers may select one of two cycle vehicle speed options for class III vehicles, completing the entire procedure on their selected option.

	2.3.4.
	During the first nine AMA sub-sub-cycles, the test vehicle is stopped four times with the engine idling each time for 15 seconds.

	2.3.5.
	The AMA sub-cycle shall consist of five decelerations in each sub-sub-cycle, dropping from cycle vehicle speed to 30 km/h. The test vehicle shall then gradually be accelerated again until the cycle vehicle speed shown in Table B.3.2.-2 is attained.

	2.3.6.
	The 10th sub-sub-cycle shall be carried out at a steady vehicle speed according to the vehicle class as referred in Table B.3.2.-1.

	2.3.7.
	The 11th sub-sub-cycle shall begin with a maximum acceleration from stop point up to lap vehicle speed. At halfway, the brakes are applied normally until the test vehicle comes to a stop. This shall be followed by an idle period of 15 seconds and a second maximum acceleration. This completes one AMA sub-cycle.

	2.3.8.
	•
The schedule shall then be restarted from the beginning of the AMA sub-cycle. 

	2.3.9.
	At the manufacturer’s request, and with the agreement of the [approval authority] / [certification authority], a vehicle type may be placed in a higher class provided it is capable of complying with all aspects of the procedure for the higher class.

	2.3.10.
	At the manufacturer’s request, and with the agreement of the [approval authority] / [certification authority], should the vehicle be unable to attain the specified cycle vehicle speeds for that class, the vehicle type shall be placed in a lower class. If the vehicle is unable to achieve the cycle vehicle speeds required for this lower class, it shall attain the highest possible vehicle speed during the test and full throttle shall be applied if necessary to attain that vehicle speed.


	B.3.3.
	Annex: test vehicle requirements test Type V

	1.
	The test vehicles used for Type V durability testing and in particular the pollution-control and peripheral devices that are relevant for the emission abatement system shall be representative of the vehicle type with regard to environmental performance produced in series and placed on the market.

	2.
	The test vehicles shall be in good mechanical order at the start of distance accumulation and it shall not have more than 100 km accumulated after it was first started at the end of the production line. The propulsion and pollution-control devices shall not have been used since its manufacture, with the exception of quality control tests and accumulation of the first 100 km.

	3.
	Regardless of the durability test procedure selected by the manufacturer, all pollution-control devices and systems, both including hardware, powertrain software and powertrain calibration, fitted on the test vehicles shall be installed and operating for the entire distance accumulation period.

	4.
	The pollution-control devices on the test vehicles shall be permanently marked under surveillance of the technical service before the start of distance accumulation and be listed together with the vehicle identification number, powertrain software and powertrain calibration sets. The manufacturer shall make that list available at the request of the [approval authority] / [certification authority].

	5.
	Maintenance, adjustments and the use of the controls of the test vehicles shall be as recommended by the manufacturer in the appropriate repair and maintenance information and in the user manual.

	6.
	The durability test shall be conducted with a suitable commercially available fuel at the discretion of the manufacturer. If the test vehicles is/are equipped with a two-stroke engine, lubricating oil shall be used in the proportion and of the grade recommended by the manufacturer in the user manual.

	7.
	The test vehicles’ cooling system shall enable the vehicle to operate at temperatures similar to those obtained during normal road use conditions (oil, coolant, exhaust system, etc.).

	8.
	If the durability test is completed on a test track or road, the reference mass of the test vehicle shall be at least equal to that used for Type I emission tests conducted on a chassis dynamometer.

	9.
	If approved by the technical service and to the satisfaction of the [approval authority] / [certification authority], the Type V test procedure may be carried out using a test vehicle of which the body style, gear box (automatic or manual) and wheel or tyre size differ from those of the vehicle type for which the environmental performance [approval] / [certification] is sought.

	10
	The test vehicles used for Type V durability testing and in particular the pollution-control and peripheral devices that are relevant for the emission abatement system shall be representative of the vehicle type with regard to environmental performance produced in series and placed on the market.


	B.3.4.
	
Annex: [approval] / [certification] tests of a replacement pollution-control device type as separate technical unit

	1.
	Scope of the annex

This Annex applies to the [approval] / [certification] of pollution-control devices as separate technical units to be fitted as replacement parts on one or more types of vehicle in the scope of this GTR.

	2.
	Application for environmental performance [approval] / [certification]

	2.1. 
	Applications for [approval] / [certification] of a type of replacement pollution-control device as a separate technical unit shall be submitted by the manufacturer of the system or by his authorised representative.

	2.2.
	A model for the information document is referred to in Annex B.5.11. of GTR No 2 Revision 1.

	2.3. 
	For each type of replacement pollution-control device for which [approval] / [certification] is requested, the [approval] / [certification] application shall be accompanied by the following documents in triplicate, and by the following particulars:

	2.3.1. 
	A description of the types of vehicles for which the device is intended, in terms of its characteristics;

	2.3.2. 
	The numbers or symbols specific to the propulsion and vehicle type;

	2.3.3. 
	Description of the replacement catalytic converter type stating the relative position of each of its components, together with the fitting instructions;

	2.3.4. 
	Drawings of each component to facilitate location and identification, and statement of materials used. These drawings shall also indicate the intended location of the mandatory [approval] / [certification] mark.

	2.4. 
	The following shall be submitted to the technical service responsible for the [approval] / [certification] test:

	2.4.1. 
	Vehicle(s) of a type [approved] / [certified] in accordance with this annex equipped with a new original equipment pollution-control device type. This (these) vehicles shall be selected by the applicant with the agreement of the technical service to the satisfaction of the [approval authority] / [certification authority]. It (they) shall comply with the requirements of the Type I test set out in section B.2 of GTR No 2 Revision 1.

	2.4.2
	The test vehicles shall be without emission-control system defects and be properly maintained and used; any excessively worn out or malfunctioning emission-related original part shall be repaired or replaced. The test vehicles shall be tuned properly and set to the manufacturer’s specification prior to emission testing.

	2.4.3. 
	One sample of the type of the replacement pollution-control device type. This sample shall be clearly and indelibly marked with the applicant’s trade name or mark and its commercial designation.

	3.
	Requirements

	3.1. 
	General requirements

The design, construction and mounting of the replacement pollution-control device type shall be such that:

	3.1.1. 
	the vehicle complies with the requirements of this GTR under normal conditions of use, and in particular regardless of any vibrations to which it may be subjected;

	3.1.2. 
	the replacement pollution-control device displays reasonable resistance to the corrosion phenomena to which it is exposed, with due regard to the normal conditions of use of the vehicle;

	3.1.3. 
	the ground clearance available with the original equipment pollution-control device type and the angle at which the vehicle can lean over are not reduced;

	3.1.4. 
	the surface of the device does not reach unduly high temperatures;

	3.1.5. 
	the outline of the device has no projections or sharp edges;

	3.1.6. 
	shock absorbers and suspension have adequate clearance;

	3.1.7. 
	adequate safety clearance is provided for pipes;

	3.1.8. 
	the replacement pollution-control device is impact-resistant in a way that is compatible with clearly-defined maintenance and installation requirements;

	3.1.9. 
	if the original equipment pollution-control includes thermal protection, the replacement pollution-control device shall include equivalent protection;

	3.1.10. 
	if (an) oxygen probe(s) and other sensors or actuators are originally installed on the exhaust line, the replacement pollution-control device type shall be installed at exactly the same position as the original equipment pollution-control device and the position on the exhaust line of the oxygen probe(s) and other sensors or actuators shall not be modified.

	3.2. 
	Requirements regarding pollutant tailpipe emissions

	3.2.1.
	The vehicle referred to in point 2.4.1, equipped with a replacement pollution-control device of the type for which [approval] / [certification] is requested, shall undergo the tests laid down in sections B.2. and B.3 (depending on the [approval] / [certification] of the vehicle)
 of GTR No 2 Revision 1 and sections B.2. and B.3. of this GTR.

	3.2.1.1. 
	Evaluation of pollutant tailpipe emissions from vehicles equipped with replacement pollution-control devices

Requirements regarding tailpipe are deemed to be complied with if the test vehicle equipped with the replacement pollutant-control device complies with the limit values in point 9. of section B.2. (according to the [approval] / [certification] of the vehicle)14 of GTR No 2 Revision 1.

	3.2.1.2.
	Where the [approval] / [certification] application is for different types of vehicles from the same manufacturer, the Type I test may be limited to as few as two vehicles selected after agreement with the technical service to the satisfaction of the [approval authority] / [certification authority], provided that the different types of vehicle are fitted with the same type of original equipment pollution-control device.

	3.2.2. 
	Requirements regarding permissible sound level

The vehicles referred to in point 2.4.1, equipped with a replacement pollution-control device type that could allow worse noise emissions than the type for which [approval] / [certification] is requested, shall satisfy the applicable requirements of UN Regulations No 9, 41, 63 or 92. The test result for the vehicle in motion and for the stationary test shall be mentioned in the test report.

	3.3. 
	Testing of the propulsion unit performance of the vehicle 

	3.3.1. 
	The replacement pollution-control device type shall be such as to ensure that the propulsion performance of the vehicle is comparable with that achieved with the original equipment pollution-control device type.

	3.3.2. 
	The propulsion unit performance of the vehicle equipped with the replacement pollution-control device shall be compared with that of an original equipment pollution-control device, also in new condition, fitted in turn to the vehicle referred to in point 2.4.1. 

	3.3.3. 
	The maximum net power and maximum net torque as well as the maximum design vehicle speed, if applicable, measured with the replacement pollution-control device, shall not deviate by more than + 5% from those measured under the same conditions with the [approved] / [certified] original equipment pollution-control device type.


	B.3.5.
	Annex: vehicle propulsion family with regard to environmental performance demonstration tests

	1.
	Introduction

	1.1.
	In order to alleviate the test burden on manufacturers when demonstrating the environmental performance of vehicles these may be grouped as a vehicle propulsion family. One or more parent vehicles shall be selected from this group of vehicles by the manufacturer to the satisfaction of the [approval authority] / [certification authority] that shall be used to demonstrate environmental performance test types I, II, V and VII.

	1.2.
	A light motor vehicle may continue to be regarded as belonging to the same vehicle propulsion family provided that the vehicle variant, version, propulsion, pollution-control system listed in table B.5.10.-1 of GTR No 2 Revision 1 are identical or remain within the prescribed and declared tolerances.

	2.
	Vehicle and propulsion family attribution with regard to environmental performance tests

For the environmental test types I, II, V and VII a representative parent vehicle shall be selected within the boundaries set by the classification criteria laid down in point 2 of Annex B.5.10 of GTR No 2 Revision 1.


�	� HYPERLINK "http://www.unece.org/fileadmin/DAM/trans/main/wp29/wp29wgs/wp29gen/wp29registry/ECE-TRANS-180a2app1e.pdf" �http://www.unece.org/fileadmin/DAM/trans/main/wp29/wp29wgs/wp29gen/wp29registry/ECE-TRANS-180a2app1e.pdf�


� 	Regulation (EU) No 168/2013 of the European Parliament and of the Council of 15 January 2013


on the approval and market surveillance of two- or three-wheel vehicles and quadricycles (OJ L60, 2.3.2013, p. 52)


� 	Commission Delegated Regulation (EU) No 134/2014 of 16 December 2013 supplementing Regulation (EU) No 168/2013 of the European Parliament and of the Council with regard to environmental and propulsion unit performance requirements and amending Annex V thereof (OJ L53, 21.2.2014, p. 1)


�	� HYPERLINK "http://ec.europa.eu/enterprise/sectors/automotive/files/projects/report-trl-ppr627_en.pdf" �http://ec.europa.eu/enterprise/sectors/automotive/files/projects/report-trl-ppr627_en.pdf�


�	� HYPERLINK "http://www.gpo.gov/fdsys/pkg/FR-2006-01-17/pdf/06-74.pdf" �http://www.gpo.gov/fdsys/pkg/FR-2006-01-17/pdf/06-74.pdf�


�	As provided for in this GTR in the version applicable to the type-approval of that vehicle.





�To be completed after final submission


�Cf R83 Rev 4, para 5.1.6.


�To be discussed and agreed in L-EPPR group in case of need of CPs to use other than the principle minimum durability distance accumulation


�To be discussed in LEPPR group


�Cf Directive 2005/30/EC Art. 1 and Annex I.1(e) amended by 2006/120/EC Art. 1.2 and EU REPPR
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