ECE/TRANS/xxx/xx

ECE/TRANS/xxx/xx

ECE/TRANS/xxx/xx

	
	
	ECE/TRANS/180/Add.18

	
	
	



Date Month 2017


		Global Registry 
		Created on 18 November 2004, pursuant to Article 6 of the Agreement concerning the establishing of global technical regulations for wheeled vehicles, equipment and parts which can be fitted and/or be used on wheeled vehicles (ECE/TRANS/132 and Corr.1) done at Geneva on 25 June 1998
		Addendum 18: Global technical regulation No….
		Global technical regulation on ……
Established in the Global Registry on …






[image: ]
ECE/TRANS/180/Add.17
ECE/TRANS/180/Add.17
UNITED NATIONS
4
3



	
[bookmark: _Toc387405099][bookmark: _Toc387405284][bookmark: _Toc432910104][bookmark: _Toc433204946][bookmark: _Toc433205236]	Global technical regulation on ...

Secretariat Comment :
-  Template of GTR 18 has been used here. Please SKIP the ‘Grey’ area below till further updation
		-All tables in this part are presently pasted as ‘image’. These tables will be recreated shortly. Finalized tables have been recreated.

· Stakeholders are requested to give comments in a ppt or table format, stating the ‘existing text’ and ‘desired change’ (and not use Excel overview for Part B1 now).  
Contents
Page
	I.	Statement of technical rationale and justification		4
		A.	Introduction		4
		B.	Procedural background and future development of the gtr		5
		C.	Existing regulations, directives and international voluntary standards		6
		D.	Discussion of the issues addressed by the gtr		7
	II.	Text of the global technical regulation		11
		1.	Purpose		11
		2.	Scope and application		11
		3.	Definitions		12
		4.	List of acronyms and symbols		14
		5.	General requirements		16
Annexes
	1	Functional aspects of On-Board Diagnostic (OBD) systems		21
	2	Minimum monitoring requirements for an On-Board Diagnostic (OBD) system stage I		26
	3	Option, test type VIII, on-board diagnostic environmental verification test		31
	4	Propulsion unit family definition with regard to on-board diagnostics		35
	5	Administrative provisions		37

[bookmark: _Toc432910105][bookmark: _Toc433205237]
	I.	Statement of technical rationale and justification
[bookmark: _Toc387405100][bookmark: _Toc432910106]	A.	Introduction
1.	The industry producing two- and three-wheeled vehicles in the scope of this global technical regulation (gtr) is a global one, with companies selling their products in many different countries. The Contracting Parties to the 1998 Agreement have determined that work should be undertaken to address the environmental and propulsion unit performance requirements of two- and three-wheeled light motor vehicles, among others as a way to help improve air quality internationally. Currently, the gtr is directed at harmonizing On-Board Diagnostic requirements (OBD) for two- and three-wheeled vehicles, similar as targeted with gtr No. 5 for heavy duty vehicles. This common set of agreed rules in the area of OBD allows the Contracting Parties to realize their own domestic objectives and to pursue their own levels of priorities. Nonetheless, as discussed in more detail below, the gtr has been structured in a manner that facilitates a wider application of OBD to other vehicle systems and objectives in the future.
2.	This gtr establishes harmonized functional requirements for OBD and a procedure to test and verify the environmental OBD functions (test type VIII). The functional requirements and test procedures were developed so that they would be:
(a)	Able to provide an internationally harmonized set of functional OBD requirements with respect to the "infra-structure" on-board of a vehicle in the scope of this gtr, which determines hardware and software design in a technology neutral way and that considers technical feasibility and cost-effectiveness, such as:
(i)	Minimum monitoring requirements of electric and electronic circuits and failure mode detection as well as for monitoring of the control module(s) within the scope of OBD stage I set out in Table 2 of Annex 2;
(ii)	Provisions regarding diagnostic trouble codes, diagnostic signals and connection interfaces;
(iii)	Provisions regarding access to OBD information which is needed as input to the repair process of a broken vehicles.
(b)	Allowing referencing of international technical standards already established for other vehicle types with a proven track record of providing clarity for the design and configuration of the OBD system;
(c)	Able to provide an internationally harmonized set of tests to ensure efficient and practicable testing;
(d)	Corresponding to state of the art testing technology, allowing to simulate failures where technically feasible;
(e)	Applicable in practice to existing and foreseeable future powertrain technologies;
(f)	Definition of propulsion unit families with regards to OBD.
3.	The gtr also covers harmonized requirements to conduct the environmental verification test procedure (test type VIII) relating to OBD, which is a test procedure by simulating a failure of an emission relevant component in the powertrain management system and its emission control system. Subsequently the OBD system reaction and containment of the failure is monitored and reported during type I tailpipe emission verification tests.
4.	OBD stage I should not oblige manufacturers to change or add fuelling or ignition hardware and should not impose fitting of an electronic carburettor, electronic fuel injection or electronically controlled ignition coils, providing the vehicle complies with the applicable environmental performance requirements. Compliance with the OBD stage I requirements implies that if fuel delivery, spark delivery or intake air hardware is electronically controlled by electric and/or electronic circuits as well as by a dedicated control module, the applicable input or output circuits of that control module need to be monitored, limited to the items and failure modes listed in Table 2 of Annex 2.
5.	In the case of a mechanical carburettor fitted with a throttle position sensor providing a circuit signal as input to the PCU / ECU to determine the engine load, which on its turn would be used to electronically control spark delivery, requires monitoring of that throttle position sensor circuit. Also other sensors or actuator circuits listed in Table 2 of Annex 2 shall be monitored although not directly used to control fuel delivery, spark delivery or intake air control. An example of such a case would be the wheel speed sensor circuits in case the vehicle speed would be calculated in the PCU / ECU from the wheel rotation speeds and which would be used as input to control the environmental performance of the vehicle.
6.	This gtr is based on the work of the Informal Working Group (IWG) on Environmental and Propulsion unit Performance Requirements (EPPR) of vehicles, from now on referred to as EPPR IWG, which held its first meeting during the sixty-fifth GRPE in January 2013 and on the initial proposal by the European Union (EU, represented by the European Commission (EC)).
[bookmark: _Toc387405101][bookmark: _Toc432910107]	B.	Procedural background and future development of the gtr
7.	The EU put forward and announced their intention of setting up a working group during the sixty-third and sixty-fourth sessions of the Working Party on Pollution and Energy (GRPE) in January and June 2012, and at the 157th session of the World Forum for Harmonization of Vehicle Regulations (WP.29) in June 2012.
8.	WP.29 endorsed the proposal (WP.29-158-15) to establish the EPPR IWG under GRPE at its 158th session (13-16th November 2012). The official mandate document is available on the UNECE website with the symbol ECE/TRANS/WP.29/AC.3/36. As this mandate ended by January 2016, the IWG submitted a request to extend the mandate until the end of 2020 (ECE/TRANS/WP.29/2015/113). The Executive Committee of the 1998 Agreement (AC.3) adopted this extension of the mandate at its November 2015 session, which is referred to as ECE/TRANS/WP.29/AC.3/36/Rev.1.
9.	At the seventy-third GRPE session in June 2016, a formal proposal of this new gtr was tabled for adoption. Subsequently the proposal was submitted to the November 2016 session of WP.29 for adoption by AC.3.
10.	Ongoing developments of test types and procedures and global discussion on harmonization have resulted in the technical requirements contained within this gtr. The final text of the gtr is presented in section II of this document.
[bookmark: _Toc387405102][bookmark: _Toc432910108]	C.	Existing regulations, directives and international voluntary standards
[bookmark: _Toc432910109]	1.	Technical references in the development of the gtr
11.	For the development of the gtr, the following legislation and technical standards contain relevant applications of requirements for motorcycles and other vehicles in the scope of this gtr or transferable provisions for passenger cars:
(a)	UN (1958 Agreement, light-duty legislation): Chapter 11 of Regulation No. 83;
(b)	UN (1998 Agreement, heavy-duty legislation): gtr No. 5;
(c)	UN Mutual Resolution No. 2 (M.R.2);
(d)	EU: Annex XII to Regulation (EU) No. 44/2014 (Delegated Act on Vehicle Construction Requirements supplementing Regulation (EU) No. 168/2013) with respect to functional OBD requirements, Annex VIII of Regulation (EU) No. 134/2014 (Delegated Act on Environmental and Propulsion Unit Performance supplementing Regulation (EU) No. 168/2013) and Article 21 of Regulation (EU) No. 168/2013;
(e)	Japan: Safety Regulations for Road Vehicles, Article 31, Attachment 115;
(f)	The United States of America (light-duty legislation): US CFR, Title 40, Part 86, Subpart S;
(g)	Standards:
(i)	International: ISO 2575, ISO 9141-2, ISO 14229-3, ISO 14229-4, ISO 14230-4, ISO 15031-4, ISO 15031-5, ISO 15031-6, ISO 15765-4, ISO 20828, ISO 22901-2;
(ii)	USA: SAE J1850.
[bookmark: _Toc432910110]	2.	Methodology for deriving harmonized test procedures for the gtr
12.	The European Commission launched an EPPR study for L-category vehicles in January 2012 with the objective to develop proposals to update gtr No. 2 for technical progress and to develop proposals for gtrs and Regulations with respect to harmonized EPPR legislation not yet covered at the international level for two- and three-wheeled vehicles, e.g. crankcase and evaporative emission test requirements, on-board diagnostic requirements, propulsion unit performance requirements, etc. The output of this comprehensive study[footnoteRef:2] was submitted for the review and comments of the EPPR IWG with the objective to identify concerns and to provide base proposals ready for further enhancements by the EPPR IWG in order to accommodate the needs at the international level to assess a vehicle with respect to on-board diagnostics in a scientifically based, objective and globally accepted way. [2: ] 

13.	The outcome of this work was among others the development of a first draft gtr proposal on OBD based on the consolidation of existing global legislation and up to date technical provisions. After discussions and adopting a number of amendments the EPPR IWG decided to take the EC proposal as a basis for the first draft gtr of the Group. This text then further evolved in many different revisions and was modified in iterative steps to reflect the discussions and decisions by the Group over the period 2013 - 2016.
[bookmark: _Toc387405103][bookmark: _Toc432910111]	D.	Discussion of the issues addressed by the gtr
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[bookmark: _Toc387405104][bookmark: _Toc432910121][bookmark: _Toc433204961][bookmark: _Toc433205253]		B.1.		Text of the regulation, general requirements
[bookmark: _Toc284586942][bookmark: _Toc284587040][bookmark: _Toc284587291][bookmark: _Toc289686183][bookmark: _Toc387405105][bookmark: _Toc432910122]		1.		Purpose
1.1.	This regulation provides a worldwide-harmonized measurement method for the determination of the levels of gaseous pollutant emissions at the tailpipe, the emissions of carbon dioxide and the energy efficiency in terms of fuel consumption of two-wheeled motor vehicles that are representative for real world vehicle operation
[bookmark: _Toc284586943][bookmark: _Toc284587041][bookmark: _Toc284587292][bookmark: _Toc289686184][bookmark: _Toc387405106][bookmark: _Toc432910123]		2.		Scope
2.1 		Two-  wheeled motor vehicles equipped with a propulsion unit in accordance with table B.1-1.  [
[image: ]
Note: For vehicles with Bi fuels, if the petrol fuel tank (provided for limp home or for starting) capacity is not exceeding two litres, Type I test need not be done in gasoline mode.] 
[bookmark: _Toc432910126]		3.		Vehicle sub-classification
3.1		Figure B.1-1 provides a graphical overview of the vehicle sub-classification in terms of engine capacity and maximum vehicle speed if subject to the environmental test types indicated by the (sub-)class numbers in the graph areas. The numerical values of the engine capacity and maximum vehicle speed shall not be rounded up or down.
[image: ]
Figure B.1.-1: Vehicle sub-classification for environmental testing, test types I and VII
3.2.	Class 0
 	Vehicles that fulfil the following specifications belong to class 0 and shall be sub-classified in:
	Engine Capacity ≤ 50cm3 and vmax ≤ 25km/h
	Sub-class 0-1

	Engine Capacity ≤ 50cm3 and 25km/h < vmax  ≤ 50km/h
	Sub-class 0-2


Table B.1.-2: sub-classification criteria for class 0 Two wheeled vehicles

3.3	Class 1
		Vehicles that fulfil the following specifications belong to class 1:
	50cm3 < Engine Capacity < 150cm3  and vmax ≤ 50km/h
Or
Engine Capacity < 150cm3 and 50km/h < vmax < 100km/h
	 Class 1


Table B.1.-3: Classification criteria for class 1 Two wheeled vehicles

3.4.	Class 2
		Vehicles that fulfil the following specifications belong to class 2 and shall be sub-classified in:
	Engine Capacity <150cm3 and 100km/h ≤vmax  <115km/h
Or
Engine Capacity ≥ 150cm3 and vmax < 115km/h
	 Sub-class 2-1

	115km/h ≤ vmax  < 130km/h
	 Sub-class 2-2


				Table B.1.-4: sub-classification criteria for class 2 Two wheeled vehicles

3.5.	Class 3
	Vehicles that fulfil the following specifications belong to class 3 and shall be sub-classified in:
	130km/h ≤ vmax  < 140km/h
	Sub-class 3-1

	vmax  ≥ 140km/h
	Sub-class 3-2


				Table B.1.-5: sub-classification criteria for class 3 Two wheeled vehicles
[bookmark: _Toc284586946][bookmark: _Toc284587064][bookmark: _Toc284587315][bookmark: _Toc289686187][bookmark: _Toc387405109][bookmark: _Toc432910127]		4.		Definitions
The following definitions shall apply in this GTR:
4.1	"Equivalent inertia" determined in relation to the unladen mass order as prescribed in paragraph 4.3, to this regulation, and
4.1	"Engine and vehicle characteristics": Subject to the provisions of paragraph 6.2.1, the engine and vehicle characteristics as defined in Annex 4 to this regulation.
4.2	"Unladen mass" (mk) means the nominal mass of a complete vehicle as determined by the following criteria:
Mass of the vehicle with bodywork and all factory fitted equipment, electrical and auxiliary equipment for normal operation of vehicle, including liquids, tools, fire extinguisher, standard spare parts, chocks and spare wheel, if fitted.
The fuel tank shall be filled to at least 90 per cent of rated capacity and the other liquid containing systems to 100 per cent of the capacity specified by the manufacturer
Sum of unladen vehicle mass and driver’s mass. The driver’s mass is applied in accordance with paragraph 4.4. below.
4.4	"Driver mass" means the nominal mass of a driver that shall be 75 kg (subdivided into 68 kg occupant mass at the seat and 7 kg luggage mass in accordance with ISO standard 2416-1992)
4.5	"Gaseous pollutants" means carbon monoxide (CO), oxides of nitrogen (NOx) expressed in terms of nitrogen dioxide (NO2) equivalence, and hydrocarbons (HC), assuming a ratio of:
C1H1.85 for petrol,
C1H1.86 for diesel fuel.
4.6	"CO2 emissions" means carbon dioxide.
4.7	"Fuel consumption" means the amount of fuel consumed, calculated by the carbon balance method.
4.8	"Maximum vehicle speed" (vmax) is the maximum speed of the vehicle as declared by the manufacturer, measured in accordance with Appendix 1 and Appendix 1.1 of Annex-X of European Union (EU) Regulation no. 134-2014(on the maximum design speed, maximum torque and maximum net engine power of two wheeled motor vehicles).
4.9	"Maximum net engine power" is the maximum net engine power of the vehicle as declared by the manufacturer, measured in accordance with Appendix 2, Appendix 2.2, Appendix 2.2.1 and Appendix 2.3 of Annex X of European of Union (EU) Regulation (EU) No. 134-2014.
4.10	‘Actuator’ means a converter of an output signal from a control unit into motion, heat or other physical state in order to control the powertrain, engine(s) or drive train;
4.11	‘Air intake system’ means a system composed of components allowing the fresh-air charge or air-fuel mixture to enter the engine and includes, if fitted, the air filter, intake pipes, resonator(s), the throttle body and the intake manifold of an engine;
4.12	‘Boost control’ means a device to control the boost level produced in the induction system of a turbocharged or supercharged engine;
4.13	‘Carburettor’ means a device that blends fuel and air into a mixture that can be combusted in a combustion engine;
4.14	‘Catalytic converter’ means an emission pollution-control device which converts toxic by-products of combustion in the exhaust of an engine to less toxic substances by means of catalysed chemical reactions;
4.15		‘Cold-start device’ means a device that temporarily enriches the air/fuel mixture of the engine, or any device or means which can assist to start the engine.
4.16		‘Common rail’ means a fuel supply system to the engine in which a common high pressure is maintained;
4.17		‘Compression ignition engine’ or ‘CI engine’ means a combustion engine working according to the principles of the ‘Diesel’ cycle;
4.18	‘Defeat device’ means any element of design which senses temperature, vehicle speed, engine rotational speed, drive gear, manifold vacuum or any other parameter for the purpose of activating, modulating, delaying or deactivating the operation of any part of the emission control and exhaust after-treatment system that reduces the effectiveness of the emission control system under conditions which may reasonably be expected to be encountered in normal vehicle operation and use. Such an element of design may not be considered a defeat device if:
(a) The need for the device is justified in terms of protecting the engine against damage or accident and for safe operation of the vehicle; or
(b) The device does not function beyond the requirements of engine starting; or
(c) Conditions are substantially included in the Type 1 test procedures.
4.19		‘Drive train control unit’ means the on-board computer that partly or entirely controls the drive train of the vehicle;
4.20		‘Drive train’ means the part of the powertrain downstream of the output of the propulsion unit(s) that consists if applicable of the torque converter clutches, the transmission and its control, either a drive shaft or belt drive or chain drive, the differentials, the final drive, and the driven wheel tyre (radius);
4.21		‘Electronic throttle control’ (ETC) means the control system consisting of sensing of driver input via the accelerator pedal or handle, data processing by the control unit(s), resulting actuation of the throttle and throttle position feedback to the control unit in order to control the air charge to the combustion engine;
4.22		‘Engine capacity’ means:
(a) for reciprocating piston engines, the nominal engine swept volume;
(b) for rotary-piston (Wankel) engines, double the nominal engine swept volume;
4.23		‘Engine control unit’ means an on-board computer that partly or entirely controls the engine(s) and all emission related devices / systems of the vehicle;
4.24		‘Exhaust emissions’ means tailpipe emissions of gaseous pollutants and particulate matter;
4.25		‘Exhaust gas recirculation (EGR) system’ means a part of the exhaust gas flow led back to the combustion chamber of an engine in order to lower the combustion temperature;
4.26	[‘Flex fuel H2NG vehicle’ means a flex fuel vehicle designed to run on different mixtures of hydrogen and natural gas or biomethane]
4.27	‘Flex fuel vehicle’ means a vehicle with one fuel storage system that can run on different blends of two or more fuels;
4.28	‘H2NG’ means a fuel blend of hydrogen and natural gas;
4.29	‘Intercooler’ means a heat exchanger that removes waste heat from the compressed air by a charger before entering into the engine, thereby improving volumetric efficiency by increasing intake air charge density;
4.30	‘LPG’ means liquefied petroleum gas which is composed of propane and butane liquefied by storage under pressure;	
4.31	‘Distance accumulation’ means a representative test vehicle or a fleet of representative test vehicles driving a predefined distance as set out in [point 5 of section B.4.] in accordance with the test requirements of [Annex B.4.1. or B.4.2.];
4.32	‘Mono-fuel vehicle’ means a vehicle that is designed to run on one type of fuel;
4.33		‘NG’ means natural gas containing a methane content of more than 80% volume;
4.34		‘Opacity’ means an optical measurement of the density of particulate matter in the exhaust flow of an engine, expressed in m-1;
4.35	‘Parent vehicle’ means a vehicle that is representative of a propulsion unit family set out in [Annex B.5.10 ];
4.36	‘Particulate filter’ means a filtering device fitted in the exhaust system of a vehicle to reduce particulate matter from the exhaust flow;
4.37	‘Particulate matter (PM)’ means the mass of any particulate material from the vehicle exhaust quantified according to the dilution, sampling and measurement methods as specified in this UN GTR
Particle number emissions" (PN) means the total number of solid particles emitted from the vehicle exhaust quantified according to the dilution, sampling and measurement methods as specified in this UN GTR.

4.38	‘Pollution-control device’ means those components of a vehicle that control or reduce tailpipe and/or evaporative emissions;	
4.39	‘Positive ignition engine’ or ‘PI engine’ means a combustion engine working according to the principles of the ‘Otto’ cycle;
4.40	‘Powertrain’ means the components and systems of a vehicle that generate power and deliver it to the road surface, including the engine(s), the engine management systems or any other control module, the pollution environmental protection control devices including pollutant emissions and noise abatement systems, the transmission and its control, either a drive shaft or belt drive or chain drive, the differentials, the final drive, and the driven wheel tyre (radius);
4.41	‘Powertrain calibration’ means the application of a specific set of data maps and parameters used by the control unit’s software to tune the vehicle’s powertrain, propulsion or drive train unit(s)’s control;
4.42	‘Powertrain control unit’ means a combined control unit of combustion engine(s), electric traction motors or drive train unit systems including the transmission or the clutch;
4.43	‘Powertrain software’ means a set of algorithms concerned with the operation of data processing in powertrain control units, propulsion control units or drive-train control units, containing an ordered sequence of instructions that change the state of the control units;
4.44	‘Properly maintained and used’ means that when selecting a test vehicle it satisfies the criteria with regard to a good level of maintenance and normal use according to the recommendations of the vehicle manufacturer for acceptance of such a test vehicle;
4.45	‘Propulsion unit’ means a combustion engine, an electric motor, any hybrid application or a combination of those engine types or any other engine type;
4.46	‘Reference mass’ means the unladen mass of the vehicle increased with the mass of the driver (75 kg);
4.47	‘Scavenging port’ means a connector between crankcase and combustion chamber of a two-stroke engine through which the fresh charge of air, fuel and lubrication oil mixture enters the combustion chamber;
4.48	‘Sensor’ means a converter that measures a physical quantity or state and converts it into an electric signal that is used as input to a control unit;
4.49	‘Stop-start system’ means automatic stop and start of the propulsion unit;
4.50	[‘Super-charger’ means an intake air/air fuel mixture compressor run by any means other than engine exhaust and used for forced induction of a combustion engine, thereby increasing propulsion unit performance;] 
4.51	‘Tailpipe emissions’ means the emission of gaseous pollutants and particulate matter at the tailpipe of the vehicle;
[bookmark: _GoBack]4.52	‘Turbocharger’ means an exhaust gas turbine-powered centrifugal compressor boosting the amount of air charge into the combustion engine, thereby increasing the propulsion unit performance;
4.53	"Useful life" means the relevant period of distance and/or time over which compliance with the relevant gaseous and particulate emission limits has to be assured.
4.54		"Predominant mode", for the purposes of this gtr, means a single mode that is always selected when the vehicle is switched ‘On’, regardless of the operating mode selected when the vehicle was previously shut down.
	5.		General Requirements
5.1		The manufacturer shall equip two-wheeled vehicles in the scope of this GTR with systems, components and separate technical units affecting the environmental performance of a vehicle that are 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 this GTR during its useful life, as defined by the Contracting Party, including when installed in the vehicle.
5.2	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 conditions, is considered a defeat strategy and is prohibited, unless the manufacturer has documented and declared it to the satisfaction of the responsible authority.
5.2.1	An element of design shall not be considered a defeat device if any of the following conditions is met:
5.2.1.1	the need for the device is justified in terms of protecting the engine against damage or accident and ensuring safe operation of the vehicle;
5.2.1.2	the device does not function beyond the requirements of engine starting;
5.2.1.3	the operating conditions are included to a substantial extent in the test procedures for verifying if the vehicle complies with this GTR
5.3		The environmental performance type-approval regarding test types I, II and VII shall extend to different vehicle variants, versions and propulsion unit types and families, provided that the vehicle version, propulsion unit or pollution-control system parameters specified in [Annex B.5.10] are identical or remain within the prescribed and declared tolerances in that Annex.

	6.		Nomenclature
6.1	[Where rounding is required, values ≥ 5 shall be rounded up and values < 5 rounded down OR
When the digit next beyond that last place to be retained, is
(a) less than 5, retain the last digit unchanged. (E.g. 1.243 becomes 1.24)
(b)  greater than 5, increase the last digit by one. (E.g. 1.246 becomes 1.25)
(c) Equals 5, and there are no digits beyond this, or only zeros, increase the last digit by one, if the last digit is odd (E.g. 1.235 becomes 1.24) and retain the last digit unchanged if it is even (E.g. 1.245 becomes 1.24)
d) Equals 5, and there are digits beyond this, increase the last digit by one. (E.g. 1.2451 becomes 1.25) ]
6.2	Throughout this document the decimal sign is a full stop (period) "." and if used, the thousands separator is a comma ",".
6.3	Where possible ‘°C’ shall be used for the definition of temperatures (0°C = 273.15 K).

7.		Performance requirements for the type I test of a two-wheeled vehicle
7.1	The principal requirements of performance are set out in point 7.2 for two-wheeled vehicles. Contracting Parties may also accept compliance with one or more of the alternative performance requirements set out in point 7.3 for two-wheeled vehicles.
7.2	The gaseous pollutant emissions for each class of two-wheeled vehicle set out in point 3. of section B.1., obtained when tested in accordance with the applicable test cycle specified in Annex B.5.14., shall not exceed the pollutant tailpipe emission limit values specified in Table B.1.-6
[image: ]
Table B.1.-6: Principal performance requirements.
7.3		Alternative performance requirements
The gaseous emissions for each class of vehicle set out in point 3. of section B.1., obtained when tested in accordance with the applicable test cycle specified in Annex B.5.14., shall not exceed the pollutant emission limit values specified in table B.1.-7, as per the Alternate chosen by the Contracting Party.
[image: ]
Table B.1.-7: Alternate performance requirements.
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Class Limits (mg/km) Reference Fuel
CcoO THC |[NMHC |NOx |PM
PI 1,000 | 100 |68 60 (4|5 As per Annex
only | #H###(correspondin
for DI) to E(’C-) P g
Cl 500 |100 |68 90 |4.5 |As perAnnex
####(corresponding

to B5)
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Limits (mg/km)
CcoO HC NOx HC + NOx

AltA |AltB |AltC |AltA |AltB |AltC |AltA |AltB |[AltC |AtA |AltB |AltC
Sub- o
Class
1 1,403 | 1,140 | 2,620 |NA [ 380 [750 |[390 |70 170 | 790 NA NA
2-1@ | 1,403 | 1,140 | 2,620 [NA | 380 |750 |390 |70 170 | 790 NA NA
2.2 1,970 | 1,140 | 2,620 [NA | 380 |750 |340 |70 170 | 670 NA NA
3 1,970 | 1,140 | 2,620 |NA [ 170 [330 [200 |90 220 | 400 NA NA
DF ® 13 NA |12 @® 1.2 ® NA NA
Notes

(1) | For BS-IV, there is an option to comply with Evaporative emission norm of 6g/test
(instead of 2g/test) HC + NOx norms to be tightened by 200mg/km from the values
given in table.

(2) | Applicable parts of Driving cycle for BSIV are Part 1 RS cold and Part 1 RS Hot, as
against Euro 4, Part 1 RS cold and Part 2 RS Hot.

©) | BS IV has DF already built into the Limits.
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