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  05 series of amendments to UN Regulation No. 96 (Diesel 
emission (agricultural tractors)) 

Short title of the Regulation, amend to read:  

  " Emissions from Non-Road Mobile Machinery (NRMM) 
engines"  

Title of the Regulation, amend to read: 

  " Uniform provisions concerning the approval of engines to 
be installed in agricultural and forestry tractors and in non-
road mobile machinery with regard to the emissions of 
pollutants by the engine"  

  Text of the Regulation, amend to read:  

" UN Regulation No. 96 

  Uniform provisions concerning the approval of engines to be 
installed in agricultural and forestry tractors and in non-
road mobile machinery with regard to the emissions of 
pollutants by the engine 
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1. Scope 

 This Regulation applies to all engines falling within the categories set out in 

paragraph 1.1 which are installed in or are intended to be installed in category 

T vehicles1 and non-road mobile machinery. 

1.1. For the purposes of this Regulation, the following engine categories, divided 

into the sub-categories set out in Appendix 1 to this Regulation, apply: 

1.1.1. "Category NRE": engines for category T vehicles and non-road mobile 

machinery intended and suited to move, or to be moved, by road or otherwise, 

and are not included in any other category set out in paragraphs 1.1.2. to 1.1.7.; 

1.1.2. "Category NRG": engines having a reference power that is greater than 560 

kW, exclusively for use in generating sets; engines for generating sets other 

than those having those characteristics are included in the categories NRE or 

NRS, according to their characteristics; 

1.1.3. "Category NRSh": hand-held Aprak Ignition (SI) engines having a reference 

power that is less than 19 kW, exclusively for use in hand-held machinery; 

1.1.4. "Category NRS": SI engines for category T vehicles and non-road mobile 

machinery having a reference power that is less than 56 kW and not included 

in category NRSh; 

1.1.5. "Category SMB": SI engines exclusively for use in snowmobiles; engines for 

snowmobiles other than SI engines are included in category NRE; 

1.1.6 "Category ATS": SI engines exclusively for use in All -terrain vehicles (ATVs) 

and Side-by-Side (SbS) that are either category T vehicles or non-road mobile 

machinery; engines for ATVs and SbS other than SI engines are included in 

category NRE. 

1.1.7. A variable-speed engine of a particular category may be used in the place of a 

constant-speed engine of the same category. 

1.2. This UN Regulation shall not apply to monitoring of emissions of pollutants 

from engines operated in category T vehicles or non-road mobile machinery 

over their normal patterns, conditions and payloads. 

2.  Definitions and abbreviations 

2.1. For the purpose of this Regulation, 

2.1.1. "Adjustable parameter" means any device, system, or element of design that 

someone can adjust (including those which are difficult to access) and that, if 

adjusted, may affect emissions or engine performance during emissions testing 

or normal in-use operation. This includes, but is not limited to, parameters 

related to injection timing and fuelling rate; 

2.1.2. "Adjustment factors" mean additive (upward adjustment factor and downward 

adjustment factor) or multiplicative factors to be considered during the 

periodic (infrequent) regeneration; 

  

 1  The classification of power-driven vehicles and trailers is reproduced in paragraph 2 to the 

Consolidated Resolution on the Construction of Vehicles (R.E.3), document 

ECE/TRANS/WP.29/78/Rev.6 - 

www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html 
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2.1.3. "All-Terrain Vehicle (ATV)" means a non-road mobile machine or category T 

vehicle, propelled by an engine, intended primarily to travel on unpaved 

surfaces on four or more wheels with low-pressure tyres, having a seat 

designed to be straddled by the driver only, or a seat designed to be straddled 

by the driver and a seat for no more than one passenger, and handlebars for 

steering; 

2.1.4. "Ambient temperature" means, in relation to a laboratory environment (e.g. 

filter weighing room or chamber), the temperature within the specified 

laboratory environment; 

2.1.5. "Aqueous condensation" means the precipitation of water-containing 

constituents from a gas phase to a liquid phase.; 

2.1.6. "Auxiliary emission control strategy" or "AECS" means an emission control 

strategy that is activated and temporarily modifies a Base Emission Control 

Strategy (BECS) for a specific purpose and in response to a specific set of 

ambient and/or operating conditions and only remains in operation as long as 

those conditions exist; 

2.1.7. "Base emission control strategy" or "BECS" means an emission control 

strategy that is active throughout the range of torque and speed over which the 

engine operates, unless an Auxiliary Emission Control Strategy (AECS) is 

activated; 

2.1.8. "Calibration" means the process of setting a measurement system's response 

so that its output agrees with a range of reference signals. Contrast with 

"verification"; 

2.1.9. "Calibration gas" means a purified gas mixture used to calibrate gas analysers.  

2.1.10. "Compression ignition (CI) engine" means an engine which works on the 

compression-ignition principle ; 

2.1.11. "Constant-speed engine" means an engine the type-approval of which is 

limited to constant-speed operation, excluding engines the constant-speed 

governor function of which is removed or disabled; it may be provided with an 

idle speed that can be used during start-up or shut-down and it may be equipped 

with a governor that can be set to an alternative speed when the engine is 

stopped;; 

2.1.12. "Constant-speed non-road steady-state test cycle" (hereinafter óconstant-speed 

NRSCô) means any of the following non-road steady-state test cycles defined 

in Appendix A.6 to Annex 4 to this Regulation: D2, G1, G2 or G3; 

2.1.13. "Constant-speed operation" means an engine operation with a governor that 

automatically controls the operator demand to maintain engine speed, even under 

changing load; 

2.1.14. "Crankcase" means the enclosed spaces in, or external to, an engine which are 

connected to the oil sump by internal or external ducts through which gases and 

vapours can be emitted; 

2.1.15. "Defeat strategy" means an emission control strategy that reduces the 

effectiveness of the emission control system under ambient or engine operating 

conditions encountered either during normal machine operation or outside the 

approval test procedures; 
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2.1.16. "DeNOX system" means an exhaust after-treatment system designed to reduce 

emissions of oxides of nitrogen (NOX) (e.g. passive and active lean NOX 

catalysts, NOX adsorbers and selective catalytic reduction (SCR) systems); 

2.1.17. "Deterioration factors" means the set of factors that indicate the relationship 

between emissions at the start and end of the emission durability period; 

2.1.18. "Dew point" means a measure of humidity stated as the equilibrium 

temperature at which water condenses under a given pressure from moist air 

with a given absolute humidity. Dew point is specified as a temperature in °C 

or K, and is valid only for the pressure at which it is measured; 

2.1.19. "Drift " means the difference between a zero or calibration signal and the 

respective value reported by a measurement instrument immediately after it 

was used in an emission test, as long as the instrument was zeroed and spanned 

just before the test; 

2.1.20. "Dual-fuel engine" means an engine that is designed to simultaneously operate 

with a liquid fuel and a gaseous fuel, both fuels being metered separately, the 

consumed amount of one of the fuels relative to the other one being able to 

vary depending on the operation; 

2.1.21. "Dual-fuel mode" means the normal operating mode of a dual-fuel engine 

during which the engine simultaneously uses liquid fuel and a gaseous fuel at 

some engine operating conditions; 

2.1.22. "Electronic control unit" means an engine's electronic device that is part of the 

emission control system and uses data from engine sensors to control engine 

parameters; 

2.1.23. "Emission control system" means any device, system, or element of design that 

controls or reduces the emissions of regulated pollutants from an engine; 

2.1.24. "Emission control strategy" means an element or a set of design elements 

incorporated into the overall design of an engine, or into non-road mobile 

machinery in which an engine is installed, and used in controlling emissions;  

2.1.25. "Emission durability period" or óEDPô means the number of hours or, where 

applicable, the distance used to determine the deterioration factors; 

2.1.26. "End-user" means any natural or legal person, other than the manufacturer or  

OEM, that is responsible for operating the engine installed in non-road mobile 

machinery or category T vehicle; 

2.1.27. "Engine family" means a manufacturer's grouping of engine types which, 

through their design, have similar exhaust emission characteristics, and respect 

the applicable emission limit values;; 

2.1.28. "Engine governed speed" means the engine operating speed when it is 

controlled by the installed governor; 

2.1.29. "Engine production date" means the date, expressed as the month and year, on 

which the engine passes the final check, after it has left the production line, 

and is ready to be delivered or to be put into stock; 

2.1.30. "Engine type" means a group of engines which do not differ in such essential 

engine characteristics as defined in Annex 10 to this UN Regulation; 

2.1.31. "Entry into service" means the first use, for its intended purpose, in a 

Contracting Party of a category T vehicle; 
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2.1.32. "Exhaust after-treatment system" means a catalyst, particulate filter, deNOX 

system, or any other emission-reducing device, including any combination of 

systems that share the same physical components, that is installed downstream 

of the engine. This definition excludes exhaust gas recirculation (EGR) and 

turbochargers, which are considered an integral part of the engine; 

2.1.33. "Exhaust-gas recirculation" or óEGRô means a technical device that is part of 

the emission control system and reduces emissions by routing exhaust gases 

that have been expelled from the combustion chamber(s) back into the engine 

to be mixed with incoming air before or during combustion, except for the use 

of valve timing to increase the amount of residual exhaust gas in the 

combustion chamber(s) that is mixed with incoming air before or during 

combustion; 

2.1.34. "Full flow dilution" means the method of mixing the exhaust gas flow with 

dilution air prior to separating a fraction of the diluted exhaust gas flow for 

analysis;  

2.1.35. "Gaseous fuel" means any fuel which is wholly gaseous at standard ambient 

conditions (298 K, absolute ambient pressure 101.3 kPa); 

2.1.36. "Gaseous pollutants" means the following pollutants in their gaseous state 

emitted by an engine: carbon monoxide (CO), total hydrocarbons (HC) and 

oxides of nitrogen (NOX); NOX being nitric oxide (NO) and nitrogen dioxide 

(NO2), expressed as NO2 equivalent; 

2.1.37. "Generating set" means an independent non-road mobile machine that is not 

part of a power train, primarily intended to produce electric power; 

2.1.38. "GER" (Gas Energy Ratio) means, in the case of a dual-fuel engine, the ratio 

of the energy content of the gaseous fuel over the energy content of both fuels; 

in the case of a single-fuel engine, GER is defined as being either 1 or 0 

according to the type of fuel; 

2.1.39. "Good engineering judgment" means judgments made consistent with 

generally accepted scientific and engineering principles and available relevant 

information; 

2.1.40. "Governor" means a device or control strategy that automatically controls 

engine speed or load, other than an over- speed limiter as installed in an engine 

of category NRSh limiting the maximum engine speed for the sole purpose of 

preventing the engine operating at speeds in excess of a certain limit; 

2.1.41. "Hand-held SI engine" means an SI engine having a reference power of less 

than 19 kW, and used in a piece of equipment that meets at least one of the 

following conditions:  

(a)  It is carried by the operator throughout the performance of its intended 

function(s);  

(b)  It operates multi-positionally, such as upside down or sideways, to 

perform its intended function(s);  

(c)  Its dry mass, including engine, is less than 20 kg, and it meets at least 

one of the following conditions:  

(i)  Its operator provides physical support for or, alternatively, 

carries the equipment throughout the performance of its intended 

function(s);  
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(ii)  Its operator provides physical support or attitudinal control for 

the equipment throughout the performance of its intended 

function(s);  

(iii)  It is used in a generator or a pump; 

2.1.42. "HEPA filter" means high-efficiency particulate air filters that are rated to 

achieve a minimum initial particle-removal efficiency of 99.97 per cent using 

ASTM F 1471ï93; 

2.1.43. "High speed " or ónhiô means the highest engine speed where 70 per cent of the 

maximum power occurs;  

2.1.44. "Idle speed" means the lowest engine speed with minimum load (greater than 

or equal to zero load), where an engine governor function controls engine 

speed. For engines without a governor function that controls idle speed, idle 

speed means the manufacturer-declared value for lowest engine speed possible 

with minimum load. Note that warm idle speed is the idle speed of a warmed-

up engine; 

2.1.45. "Initial entry into service" means: 

(a) The first registration, if the registration is compulsory, or, 

(b) If the registration is compulsory only for road circulation or is not 

compulsory, the placing on the market; 

2.1.46. "Internal combustion engine" or óEngineô means an energy converter, other 

than a gas turbine, designed to transform chemical energy (input) into 

mechanical energy (output) with an internal combustion process; it includes, 

where they have been installed, the emission control system and the 

communication interface (hardware and messages) between the engine's 

electronic control unit(s) and any other powertrain or category T vehicle or 

non-road mobile machinery control unit necessary to comply with this 

Regualtion; 

2.1.47. "ɚ-shift factor" or "Sɚ" means an expression that describes the required 

flexibility of the engine management system regarding a change of the excess-

air ratio ɚ if the engine is fuelled with a gas composition different from pure 

methane; 

2.1.48. "Liquid fuel" means a fuel which exists in the liquid state at standard ambient 

conditions (298 K, absolute ambient pressure 101,3 kPa); 

2.1.49. "Liquid-fuel mode" means the normal operating mode of a dual-fuel engine 

during which the engine does not use any gaseous fuel for any engine operating 

condition; 

2.1.50. "Low speed" or ónloô means the lowest engine speed where 50 per cent of the 

maximum power occurs; 

2.1.51. "Making available on the market" means any supply of an engine or non-road 

mobile machinery for distribution or use on a Contracting Party market in the 

course of a commercial activity, whether in return for payment or free of 

charge; 

2.1.52. "Manufacturer" means any natural or legal person who is responsible to the 

Type Approval Authority for all aspects of the engine approval and for 

ensuring conformity of engine production, whether or not they are directly 
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involved in all stages of the design and construction of the engine which is the 

subject of the approval process; 

2.1.53. "Manufacturer's representative" or "representative" means any natural or legal 

person established in the Contracting Party whom the manufacturer duly 

appoints by a written mandate to represent it in matters concerning the Type 

Approval Authority of the Contracting Party and to act on its behalf in matters 

covered by this Regulation; 

2.1.54. "Maximum net power " means the highest value of the net power on the 

nominal full-load power curve for the engine type; 

2.1.55. "Maximum torque speed" means the engine speed at which the maximum 

torque is obtained from the engine, as specified by the manufacturer; 

2.1.56. "Net power" means the power in " kW" obtained on the test bench at the end 

of the crankshaft, or its equivalent, measured in accordance with the method 

described in UN Regulation No. 120 on the measurement of the net power, net 

torque and specific fuel consumption of internal combustion engines for 

agricultural and forestry tractors and non-road mobile machinery.  

2.1.57. "Non-road mobile machinery" means any mobile machine, transportable 

equipment or vehicle with or without bodywork or wheels, not intended for the 

transport of passengers or goods on roads, and includes machinery installed on 

the chassis of vehicles intended for the transport of passengers or goods on 

roads; 

2.1.58. "Open crankcase emissions" means any flow from an engine's crankcase that 

is emitted directly into the environment; 

2.1.59. "Operator demand" means an engine operator's input to control engine output; 

2.1.60. "Original equipment manufacturer" or "OEM" means any natural or legal 

person that manufactures non-road mobile machinery or category T vehicles; 

2.1.61. "Parent engine" means an engine type selected from an engine family in such 

a way that its emissions characteristics are representative of that engine family; 

2.1.62. "Particulate after-treatment system" means an exhaust after-treatment system 

designed to reduce emissions of particulate pollutants through a mechanical, 

aerodynamic, diffusional or inertial separation; 

2.1.63. "Partial flow dilution " means the method of analysing the exhaust gas 

whereby a part of the total exhaust gas flow is separated, then mixed with an 

appropriate amount of dilution air prior to reaching the particulate sampling 

filter; 

2.1.64. "Particle number" or óPNô means the number of solid particles emitted by an 

engine with a diameter greater than 23 nm; 

2.1.65. "Particulate matter (PM)" means any material collected on a specified filter 

medium after diluting an engine exhaust gas with clean filtered air so that the 

temperature does not exceed 325 K (52 °C); 

2.1.66. "Particulate pollutants" means any matter emitted by an engine that is 

measured as PM or PN; 

2.1.67. "Per cent load" means the fraction of the maximum available torque at an 

engine speed; 
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2.1.68. "Permanently installed" means bolted, or otherwise effectively fixed so that it 

cannot be removed without the use of tools or equipment, to a foundation or 

an alternative constraint intended to cause the engine to operate in one single 

location in a building, structure, facility or installation; 

2.1.69.  "Placing on the market" means the first making available on the market of a 

Contracting Party of an engine or non-road mobile machinery. For category T 

vehicles placing on the market shall be read as initial entry into service of the 

vehicle;  

2.1.70. "Probe" means the first section of the transfer line which transfers the sample 

to next component in the sampling system; 

2.1.71. "Rated net power" means the net power in kW as declared by the manufacturer 

of an engine at rated speed; 

2.1.72. "Rated speed" means the maximum full load speed allowed by an engine's 

governor, as designed by the manufacturer, or, if a governor is not present, the 

speed at which the maximum net power is attained by the engine, as specified 

by the manufacturer;  

2.1.73. "Reagent" means any consumable or non-recoverable medium required and 

used for the effective operation of the exhaust after-treatment system; 

2.1.74. "Reference power" means the net power that is used to determine the 

applicable emission limit values for the engine; 

2.1.75. "Regeneration" means an event during which emissions levels change while 

the exhaust after-treatment system's performance is being restored by design 

and which can be classified as continuous regeneration or infrequent (periodic) 

regeneration;  

2.1.76. "Service mode" means a special mode of a dual-fuel engine that is activated for 

the purpose of repairing, or of moving the non-road mobile machinery to a safe 

location when operation in the dual-fuel mode is not possible; 

2.1.77. "SI engine" means an engine that works on the spark-ignition (óSIô) principle; 

2.1.78. "Side-by-side vehicle" or "SbS" means a self-propelled, operator-controlled, 

non-articulated non-road mobile machinery or category T vehicle intended 

primarily to travel on unpaved surfaces on four or more wheels, having a 

minimum unladen mass, in running order, of 300 kg (including standard 

equipment, coolant, lubricants, fuel and tools but excluding optional 

accessories and the driver) and a maximum design speed of 25 km/h or more; 

such a vehicle is also designed to transport persons and/or goods, and/or to pull 

and push equipment, is steered by a control other than a handlebar, is designed 

for recreational or utility purposes and carries no more than six people 

including the driver, sitting side by side on one or more non-straddle seats; 

2.1.79. "Single-fuel engine" means an engine that is not a dual-fuel engine; 

2.1.80. "Snowmobile" means a self-propelled machine that is intended for off-road 

travel primarily on snow, is driven by tracks in contact with snow and steered 

by a ski or skis in contact with the snow, and has a maximum unladen mass, in 

running order, of 454 kg (including standard equipment, coolant, lubricants, 

fuel and tools but excluding optional accessories and the driver); 

2.1.81. "Span" means to adjust an instrument so that it gives a proper response to a 

calibration standard that represents between 75 per cent and 100 per cent of the 

maximum value in the instrument range or expected range of use; 



ECE/TRANS/WP.29/2018/51 

12 

2.1.82. "Span gas" means a purified gas mixture used to span gas analysers; 

2.1.83. "Specific emissions" means the mass emissions expressed in g/kWh; 

2.1.84. "Stationary machinery" means machinery that is intended to be permanently 

installed in one location for its first use and is not intended to be moved, by 

road or otherwise, except during shipment from the place of manufacture to 

the place of first installation; 

2.1.85. "Steady-state test cycle" means a test cycle in which engine speed and torque 

are held at a finite set of nominally constant values; steady-state tests are either 

discrete mode tests or ramped-modal tests; 

2.1.86. "Stoichiometric" means relating to the particular ratio of air and fuel such that 

if the fuel were fully oxidized, there would be no remaining fuel or oxygen; 

2.1.87. "Storage medium" means a particulate filter, sample bag, or any other storage 

device used for batch sampling; 

2.1.88. "Tampering" means inactivation, adjustment or modification of the emission 

control system, including any software or other logical control elements of 

such a system, that has the effect, whether intended or not, of worsening the 

emissions performance of the engine; 

2.1.89. "Test cycle" means a sequence of test points, each with a defined speed and 

torque, to be followed by the engine when being tested under steady state or 

transient operating conditions; 

2.1.90. "Test interval" means a duration of time over which brake-specific emissions 

are determined; 

2.1.91. "Tolerance" means the interval in which 95 per cent of a set of recorded values 

of a certain quantity shall lie, with the remaining 5 per cent of the recorded 

values deviating from the tolerance interval;  

2.1.92. "Transient test cycle" means a test cycle with a sequence of normalised speed 

and torque values that vary on a second-by-second basis with time; 

2.1.93. "Type approval" means the procedure whereby an Type Approval Authority 

certifies that an engine type or engine family satisfies the technical 

requirements and relevant administrative provisions of this Regulation;  

2.1.94. "Updating-recording" means the frequency at which the analyser provides 

new, current, values; 

2.1.95. "Variable-speed engine" means an engine that is not a constant-speed engine; 

2.1.96. "Variable-speed non-road steady-state test cycle" (hereinafter "variable-speed 

NRSC") means a non-road steady-state test cycle that is not a constant-speed 

NRSC; 

2.1.97. "Verification" means to evaluate whether or not a measurement system's 

outputs agree with a range of applied reference signals to within one or more 

predetermined thresholds for acceptance. Contrast with "calibration"; 

2.1.98 "Wall-flow particulate after-treatment system" means a particulate after-

treatment system in which all the exhaust gas is forced to flow through a wall 

which filters out the solid matter. 

2.1.99. "Wobbe index" or "W" means the ratio of the corresponding calorific value of 

a gas per unit volume and the square root of its relative density under the same 

reference conditions: 
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2.1.100. "To zero" means to adjust an instrument in a manner that it gives a zero 

response to a zero calibration standard, such as purified nitrogen or purified 

air; 

2.1.101. "Zero gas" means a gas that yields the value zero as response to its input in an 

analyser; 

2.2. Symbols and abbreviations 

2.2.1. Symbols 

The symbols are explained in Annex 4, paragraph 3.2. and specific symbols 

are found in the corresponding Annexes. 

2.2.2. Abbreviations 

ASTM American Society for Testing and Materials 

BMD Bag mini-diluter 

BSFC Brake-specific fuel consumption 

CFV Critical Flow Venturi 

CI  Compression-ignition 

CLD Chemiluminescent Detector 

CVS Constant Volume Sampler 

De NOX NOX after-treatment system 

DF Deterioration factor 

ECM Electronic control module 

EFC Electronic flow control 

EGR Exhaust gas recirculation 

FID Flame Ionization Detector 

GC Gas Chromatograph 

HCLD Heated Chemiluminescent Detector 

HFID Heated Flame Ionization Detector 

IBP Initial boiling point 

ISO International Organization for Standardization 

LPG Liquefied Petroleum Gas 

NDIR Nondispersive infrared (Analyser) 

NDUV Nondispersive ultraviolet (Analyser) 

NIST US National Institute for Standards and Technology 

NMC Non-Methane Cutter 

PDP Positive Displacement Pump 

%FS Per cent of full scale 
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PFD Partial Flow Dilution 

PFS Partial Flow System 

PTFE Polytetrafluoroethylene (commonly known as TeflonÊ) 

RMC Ramped-modal cycle 

RMS Root-mean square 

RTD Resistive temperature detector 

SAE Society of Automotive Engineers 

SSV Subsonic Venturi 

UCL Upper confidence limit 

UFM Ultrasonic flowmeter 

3. Application for approval of an engine type or 
family  

3.1. The application for approval of an engine type or an engine family with regard 

to the level of the emission of gaseous and particulate pollutants shall be 

submitted by the engine manufacturer or by a duly accredited representative. 

3.2. The applicant shall provide the Type Approval Authority with an information 

folder which includes the following:  

(a) An information document, including a list of reference fuels and, where 

requested by the manufacturer, any other specified fuels, fuel mixtures 

or fuel emulsions referred to in paragraph 5.1.3 and described in 

accordance with Annex 6 to this Regulation.  

(b) All relevant data, drawings, photographs and other information relating 

to the engine type or, where applicable, the parent engine;  

(c) Any additional information requested by the Type Approval Authority 

in the context of the type-approval application procedure.  

 A description of the engine type and if applicable the particulars of the engine 

family referred to in Annex 10 to this Regulation. 

3.3. The information folder may be provided in paper form or in an electronic 

format that is accepted by the technical service and the Type Approval 

Authority. 

3.3.1. Applications submitted on paper shall be in triplicate. Any drawings shall be 

to an appropriate scale and in sufficient detail on size A4 sheets or in a folder 

of A4 format. Photographs (if any) shall show sufficient detail. 

3.4. Manufacturers shall make available to the technical service responsible for 

conducting the type-approval tests defined in paragraph 5, an engine 

conforming to the engine type or, in the case of an engine family, to the parent 

engine characteristics described in Annex 1, Appendix A.3 to this Regulation..  

3.5. In the case of an application for an engine family type-approval, if the 

Technical Service determines that, with regard to the selected parent engine, 

the application submitted does not fully represent the engine family described 

in Annex 1, Appendix A.3, manufacturers shall make available an alternative 
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and, if necessary, an additional parent engine which is considered by the 

Technical Service to represent the engine family. 

4. Approval  

4.1. If the engine submitted for approval pursuant to paragraph 3. of this Regulation 

meets the requirements of paragraph 5. below, approval of that engine type or 

engine family shall be granted. The Type Approval Authority shall issue the 

relevant communication as set out in Annex 2. 

 For the purposes of clarity and easing access to relevant data, the 

communication includes an addendum containing the most relevant 

information related with the type-approved engine type or engine family. 

In order to receive a type approval of an engine type or engine family, the 

manufacturer shall demonstrate compliance, of the engine type or engine 

family with the provisions of this Regulation set out in paragraphs 5., 6., 8. and 

Annexes 4, 7, 8, 9 and 10. The manufacturer shall also ensure the use  of 

reference fuels set out in Annex 6, having regard to Appendix 4 to this 

Regulation. 

Additionally, in order to receive type approval of a vehicle with an approved 

engine with regard to emissions or a type approval of a vehicle with regard to 

emissions the OEM  shall ensure compliance with the installation requirements 

set out in paragraph 6. 

4.2  In case the manufacturer allows the use of commercial fuels that do not 

correspond to the reference fuels set out in Annex 6, the provisions of 

Appendix 4 to this Regualtion shall apply. 

4.3.  Approval marks and labelling for engines 

4.3.1. An approval number shall be assigned to each engine type or engine family 

approved. Its first two digits shall indicate the series of amendments 

incorporating the most recent major technical amendments made to this 

Regulation at the time of issue of the approval. The type-approval number shall 

be followed by the engine category identification code for the relevant engine 

category and subcategory described in the Table 1 set out in Appendix A.1 to 

Annex 3.  This is to be further followed by a slash (ñ/ò) and the applicable Fuel 

Type Code from Table 2 of Appendix A.1 to Annex 3. In the case of dual-fuel 

engines, the applicable Dual-fuel Suffix from Table 3 set out in Appendix A.1 

to Annex 3 is added to denote the gaseous fuel. The same Contracting Party 

shall not assign the same number to another engine type or family. 

4.3.2. Notice of approval or of extension or refusal of approval of an engine type or 

engine family pursuant to this Regulation shall be communicated to the Parties 

to the 1958 Agreement which apply this Regulation, by means of a form 

conforming to the model in Annex 2, as applicable, to this Regulation. Values 

measured during the type test shall also be shown. 

4.3.3. There shall be affixed, conspicuously and in a readily accessible place to every 

engine conforming to an engine type or engine family approved under this 

Regulation, an international approval mark consisting of: 
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4.3.3.1. A circle surrounding the letter "E" followed by the distinguishing number of 

the country which has granted approval;2 

4.3.3.2. The number of this Regulation, followed by the letter "R", a dash and the 

approval number to the right of the circle prescribed in paragraph 4.3.3.1. 

4.3.4. If the engine conforms to an approved type or family under one or more 

Regulations annexed to the Agreement, in the country which has granted 

approval under this Regulation, the symbol prescribed need not be repeated; in 

such a case, the regulation and approval numbers and the additional symbols 

of all the Regulations under which approval has been granted under this 

Regulation shall be placed in vertical columns to the right of the symbol 

prescribed in paragraph 4.3.3.1. above. 

4.3.5. The approval mark shall be placed close to or on the data plate affixed by the 

manufacturer to the approved type. 

4.3.6. Where the statutory marking of the engine is not visible without removing 

parts, the vehicle manufacturer shall affix to the category T vehicle or the non-

road mobile machinery, in a visible manner, a duplicate of the marking 

provided by the manufacturer. 

4.3.7. Annex 3 to this Regulation gives examples of arrangements of approval marks. 

4.3.8. Approved  engines shall bear markings, in addition to the approval mark: 

(a) The trademark or trade name of the manufacturer of the engine and the 

address at which it can be contacted; 

(b) The manufacturer's engine type or engine family designation in case the 

engine type belong to a family; 

(c) The unique engine identification number; 

(d) Engine production date as defined in  paragraph 2.1.29. of this 

Regulation. 

4.3.9. Method of affixing the statutory marking 

4.3.9.1. The statutory marking shall be affixed to an engine part necessary for normal 

engine operation and not normally requiring replacement during engine life. 

4.3.9.2. It shall be affixed in such a manner that will remain durable for the emission 

durability period of the engine and shall be clearly legible and indelible. 

4.3.9.3. If labels or plates are used, they must be affixed in such a manner that they 

cannot be removed without being destroyed or defaced. 

4.4. The Type Approval Authority shall put together an information package 

consisting of the information folder accompanied by the test report and all 

other documents added by the technical service or by the Type Approval 

Authority to the information folder in the course of carrying out their functions 

(óthe information packageô). The information package shall include an index 

listing its contents, suitably numbered or otherwise marked so as to clearly 

identify all the pages and the format of each document, in order to present a 

  

 2  The distinguish numbers of the Contracting Parties to the 1958 Agreement are reproduced in Annex 3 

to the Consolidated Resolution on the Construction of Vehicles (R.E.3), document 

ECE/TRANS/WP.29/78/Rev.6, Annex 3 - 

www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html  
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record of the successive steps in the management of the type approval, in 

particular the dates of revisions and updating.  

The approval authority shall ensure that the information contained in the 

information package is available for a period of at least 25 years following the 

end of the validity of the type approval concerned. 

5. Requirements and tests 

5.1. General 

Engines shall be designed, constructed and assembled so as to enable them to 

comply with the provisions of this Regulation. 

5.1.1. The technical measures taken by the manufacturer shall be such as to ensure 

that the gaseous and particulate pollutant emissions are effectively limited, as 

set out in Appendix 2 to this Regulation, throughout the emission durability 

period of the engine, as set out in Appendix 3 to this Regulation, and under 

normal conditions of use.  

5.1.1.1. For this purpose, the engine final emission test result calculated according to 

the requirements of paragraph 5.1.2. shall not exceed the exhaust emission 

limits set out in Appendix 2 to this Regulation, when:  

(a) Tested in accordance with the test conditions and detailed technical 

procedures set out in Annex 4 to this Regulation,  

(b) Using the fuel(s) specifiend in paragraph 5.1.3.  

(c) Using the test cycles specified in Appendix A.6 to Annex 4 to this 

Regulation. 

5.1.2. The final exhaust emission test results for engines subject to this Regulation 

shall be calculated by applying all of the following to the laboratory test results: 

(a)  The emissions of crankcase gases as required by paragraph 5.7.;  

(b)  Any necessary adjustment factor, where the engine includes an 

infrequently regenerating exhaust after-treatment system;  

(c)  In respect of all engines, as a final step in the calculation, deterioration 

factors appropriate to the emission durability periods specified in 

Appendix 2 to this Regulation and calculated according to the 

prescription set out in Annex 8.  

5.1.3. In accordance with Appendix 4 to this Regulation, the testing of an engine type 

or engine family to determine whether it meets the emission limits set out in 

this Regulation shall be carried out by using the following reference fuels or 

fuel combinations, as appropriate:  

(a)  Diesel;  

(b)  Petrol;  

(c)  Petrol/oil mixture, for two stroke SI engines;  

(d)  Natural gas/bio methane;  

(e)  Liquid petroleum gas (LPG);  

(f)  Ethanol.  
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The engine type or engine family shall, in addition, meet the exhaust emission 

limits set out in this Regulation in respect of any other specified fuels, fuel 

mixtures or fuel emulsions included by a manufacturer in an application for 

type approval and described in the Appendix 4 to this Regulation. 

5.1.4. As regards the conduct of measurements and tests, the technical requirements 

shall be met in respect of:  

(a)  Apparatus and procedures for the conduct of tests;  

(b)  Apparatus and procedures for emission measurement and sampling;  

(c)  Methods for data evaluation and calculations;  

(d)  Methods for establishing deterioration factors;  

(e)  Methods for taking account of emissions of crankcase gases;  

(f)  Methods for determining and taking account of continuous or 

infrequent regeneration of exhaust after-treatment systems;  

(g)  In relation to electronically controlled engines in categories NRE, NRG, 

complying with the emission limits set out in Appendix 2 to this 

Regulation and using electronic control to determine both the quantity 

and timing of injecting fuel or using electronic control to activate, de-

activate or modulate the emission control system used to reduce NOX:  

(i)  Emission control strategies, and shall include the documentation 

required to demonstrate those strategies;  

(ii)  NOX control measures, and shall include the method used to 

demonstrate those control measures;  

(iii)  The area associated with the relevant non-road steady-state test 

cycle, within which the amount by which the emissions are 

permitted to exceed the emission limits set out in Appendix 2 to 

this Regulation is controlled;  

(iv)  The selection by the technical service of additional measurement 

points from within the control area during the emission bench 

test. 

5.1.5. Any adjustment, repair, disassembly, cleaning or replacement of engine 

components or systems which are scheduled to be performed on a periodic 

basis to prevent malfunction of the engine, shall only be done to the extent that 

is technologically necessary to ensure proper functioning of the emission 

control system as set out in paragraph 3.4 of Annex 8.  

5.2. Where, in accordance with the parameters defining the engine family laid 

down in Annex 10, one engine family covers more than one power range, the 

parent engine (for the purposes of type-approval) and all engine types within 

the same family (for the purposes of conformity of production) shall, with 

respect to the applicable power ranges: 

(a) Meet the most stringent emission limit values; 

(b) Be tested using the test cycles that correspond to the most stringent 

emission limit values; 

(c) Be subject to the earliest applicable dates for type-approval and placing 

on the market set out in paragraph 12. 
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5.3. The technical requirements relating to emission control strategies as set out in 

Annex 9 to this regulation shall apply. 

5.4. The use of defeat strategies shall be prohibited. 

5.5. Engine types and engine families shall be designed and fitted with emission 

control strategies in such a way as to prevent tampering to the extent possible. 

For this purpose, paragraphs 3 and 4 of Annex 9 and Appendix A.3 of Annex 

9 shall apply. 

5.6 Measurements and tests with regard to the area associated with the non-road 

steady-state test cycle. 

5.6.1.  General requirements 

This paragraph shall apply for electronically controlled engines of categories 

NRE and NRG, complying with emission limits set out in Appendix 2 to this 

Regulation and using electronic control to determine both the quantity and 

timing of injecting fuel or using electronic control to activate, de-activate or 

modulate the emission control system used to reduce NOX. 

This paragraph sets out the technical requirements relating to the area 

associated with the relevant NRSC, within which the amount by which that the 

emissions shall be permitted to exceed the emission limits set out in Appendix 

2 to this Regulation is controlled. 

When an engine is tested as set out in test requirements of paragraph 5.6.4. the 

emission of gaseous and particulate pollutants sampled at any randomly 

selected point within the applicable control area set out in paragraph 5.6.2. 

shall not exceed the applicable emission limit values in Appendix 2 to this 

Regulation multiplied by a factor of 2.0. 

Paragraph 5.6.3. sets out the selection by the technical service of additional 

measurement points from within the control area during the emission bench 

test, in order to demonstrate that the requirements of this paragraph 5.6.1. have 

been met. 

The manufacturer may request that the Technical Service excludes operating 

points from any of the control areas set out in paragraph 5.6.2. during the 

demonstration set out in paragraph 5.6.3. The Technical Service may grant this 

exclusion if the manufacturer can demonstrate that the engine is never capable 

of operating at such points when used in any non-road mobile machinery or 

category T vehicle combination. 

The installation instructions provided by the manufacturer to the OEM in 

accordance with Appendix 5 to this Regulation shall identify the upper and 

lower boundaries of the applicable control area and shall include a statement 

to clarify that the OEM shall not install the engine in such a way that it 

constrains the engine to operate permanently at only combinations of speed 

and torque outside of the control area for the torque curve corresponding to the 

approved engine type or engine family. 

5.6.2.  Engine control area 

The applicable control area for conducting the engine test shall be the area 

identified in this paragraph that corresponds to the applicable Non-Road 

Steady Cycle (NRSC) for the engine being tested. 
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5.6.2.1.  Control area for engines tested on NRSC cycle C1 

These engines operate with variable-speed and load. Different control area 

exclusions apply depending upon the (sub-)category and operating speed of 

the engine. 

5.6.2.1.1.  Variable-speed engines of category NRE with maximum net power Ó 19 kW 

and variable-speed engines of category NRG. 

The control area (see Figure 1.) is defined as follows: 

upper torque limit: full load torque curve;` 

engine speed range: speed A to nhi; 

where: 

speed A = nlo + 0.15 Ț (nhi ï nlo); 

nhi = high speed (see paragraph 2.1.43.), 

nlo = low speed (see paragraph 2.1.50.). 

The following engine operating conditions shall be excluded from testing: 

(a)  Points below 30 per cent of maximum torque; 

(b)  Points below 30 per cent of maximum net power. 

If the measured engine speed A is within ± 3 per cent of the engine speed 

declared by the manufacturer, the declared engine speeds shall be used. If the 

tolerance is exceeded for any of the test speeds, the measured engine speeds 

shall be used. 

Intermediate test points within the control area shall be determined as follows: 

% torque = per cent of maximum torque; 

ϷίὴὩὩὨ
ὲ ὲ

ὲ Ϸὲ
Ͻρππ  

where: n100% is the 100 per cent speed for the corresponding test cycle, 

nidle is the idle speed. 
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Figure 1. 

Control area for variable-speed engines of category NRE with maximum net power Ó 

19 kW and variable-speed engines of category NRG 

 

 

5.6.2.1.2.  Variable-speed engines of category NRE with maximum net power < 19 kW. 

The control area specified in paragraph 5.6.2.1.1. shall apply but with the 

additional exclusion of the engine operating conditions given in this paragraph 

and illustrated in Figures 2. and 3.. 

(a)  For particulate matter only, if the C engine speed is below 2400 r/min, 

points to the right of or below the line formed by connecting the points 

of 30 % of maximum torque or 30 per cent of maximum net power, 

whichever is greater, at the B engine speed and 70 per cent of maximum 

net power at the high speed; 

(b)  For particulate matter only, if the C engine speed is at or above 2400 

r/min, points to the right of the line formed by connecting the points of 

30 per cent of maximum torque or 30 per cent of maximum net power, 

whichever is greater, at the B engine speed, 50 per cent of maximum 

net power at 2400 r/min, and 70 per cent of maximum net power at the 

high speed. 

where: 

engine speed B = nlo + 0.5 Ț (nhi ï nlo); 

engine speed C = nlo + 0.75 Ț (nhi ï nlo). 

nhi = high speed (see paragraph 2.1.43.), 

nlo = low speed (see paragraph 2.1.50.). 

If the measured engine speeds A, B and C are within ± 3 % of the engine speed 

declared by the manufacturer, the declared engine speeds shall be used. If the 

tolerance is exceeded for any of the test speeds, the measured engine speeds 

shall be used. 

% speed 
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Figure 2. 

Control area for variable-speed engines of category NRE with maximum net power < 

19 kW and speed C < 2400 rpm . 

 
 

Key 

1 Engine Control Area  2 All Emissions Carve-Out 

3 PM Carve-Out   a per cent of maximum net power  

b per cent of maximum torque 
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Figure 3. 

Control area for variable-speed engines of category NRE with maximum net power < 

19 kW and speed C Ó 2400 rpm 

 

 

Key 

1 Engine Control Area  2 All Emissions Carve-Out 

3 PM Carve-Out   a Per cent of maximum net power 

b Per cent of maximum torque 

 

5.6.2.2.  Control area for engines tested on NRSC cycles D2 and G2 

These engines are mainly operated very close to their designed operating 

speed, hence the control area is defined as: 

engine speed: 100 per cent 

torque range: 50 per cent to the torque corresponding to maximum power. 

5.6.3.  Demonstration requirements 

The technical service shall select random load and engine speed points within 

the control area for testing. For engines subject to paragraph 5.6.2.1. up to three 

points shall be selected. For engines subject to paragraph 5.6.2.2. one point 

shall be selected. The technical service shall also determine a random running 

order of the test points. The test shall be run in accordance with the principal 

requirements of the NRSC, but each test point shall be evaluated separately. 

5.6.3.1. For the purpose of the random selections required in paragraph 5.6.3., 

recognised statistical methods of randomization shall be used. 

5.6.4.  Test requirements 

The test shall be carried out immediately after the applicable NRSC as follows: 
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(a)  The test of the randomly selected torque and engine speed points shall 

either be carried out immediately after the discrete-mode NRSC test 

sequence described in sub-paragraphs (a) to (e) of paragraph 7.8.1.2. of 

Annex 4 but before the post test procedures (f) or after the Ramped 

Modal non-road steady-state test Cycle ("RMC") test sequence 

described in sub-paragraphs (a) to (d) of paragraph 7.8.2.3. of Annex 4 

but before the post test procedures (e) as relevant; 

(b) The tests shall be carried out as required in sub-paragraphs (b) to (e) of 

paragraph 7.8.1.2. of Annex 4 using the multiple filter method (one 

filter for each test point) for each of the test points chosen in accordance 

with paragraph 3.; 

(c)  A specific emission value shall be calculated (in g/kWh or #/kWh as 

applicable) for each test point; 

(d)  Emissions values may be calculated on a mass basis using Appendix 

A.1. of Annex 5 or on a molar basis using Appendix A.2. of Annex 5, 

but shall be consistent with the method used for the discrete-mode 

NRSC or RMC test; 

(e)  For gaseous and PN, if applicable, summation calculations, Nmode in 

equation (A.5-64) or (A.5-136) and (A.5-180) shall be set to 1 and a 

weighting factor of 1 shall be used; 

(f)  For particulate calculations the multiple filter method shall be used; for 

summation calculations, N in equation (A.5-67) shall be set to 1 and a 

weighting factor of 1 shall be used. 

5.6.5. Regeneration 

 In the case that a regeneration event occurs during or immediately preceding 

the procedure in paragraph 5.6.4., upon completion of that procedure the test 

may be voided at the request of the manufacturer irrespective of the cause of 

the regeneration.  In this case the test shall be repeated.  The same torque and 

engine speed points shall be used although the running order may be changed. 

It shall not be deemed necessary to repeat any torque and engine speed points 

for which a pass result has already been obtained. The following procedure 

shall be used for the repeat test: 

(a) The engine shall be operated in a manner to ensure that the regeneration 

event has completed and, where applicable, the soot load in the 

particulate after-treatment has been re-established; 

(b) The engine warm-up procedure shall be performed according to 

paragraph 7.8.1.1. of Annex 4; 

(c) The test procedure specified in paragraph 5.6.4. shall be repeated 

commencing at sub-paragraph 5.6.4. (b). 

5.7. Verifying emissions of crankcase gases  

5.7.1. Engines may discharge crankcase emissions into the exhaust upstream of any 

after treatment device during all operation. 

5.7.2. Crankcase emissions that are discharged directly into the ambient atmosphere 

shall be added to the exhaust emissions during all emission testing. For this 

purpose the manufacturer shall install the engines so that all crankcase 

emission can be routed into the emissions sampling system, according to the 

requirements set out in paragraph 6.10. of Annex 4 to this Regulation. 
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6. Installation on the vehicle 

6.1. Information and instructions intended for OEMs and end-users. 

6.1.1. A manufacturer shall not supply to OEMs or end-users any technical 

information related to the particulars provided for in this Regulation which 

diverges from the particulars approved by the Type Approval Authority.  

6.1.2. The manufacturer shall make available to OEMs all relevant information and 

instructions that are necessary for the correct installation of an engine in non-

road mobile machinery or category T vehicles, including a description of any 

special conditions or restrictions linked to the installation or use of the engine.  

6.1.3. The manufacturer shall make available to OEMs all relevant information and 

necessary instructions intended for the end-user, including a description of any 

special conditions or restrictions linked to the use of an engine. 

6.1.4. Manufacturers shall make available to OEMs the value of the carbon dioxide 

(CO2) emissions determined during the type-approval process and shall 

instruct the OEMs to communicate that information, together with explanatory 

information on the test conditions, to the end-user of the non-road mobile 

machinery or category T vehicle in which the engine is intended to be installed. 

6.1.5. Details of the relevant information and instructions for the OEMs are set out 

in Appendix 5 to this Regulation. 

6.2. Obligations of OEMs concerning the installation of engines 

6.2.1. OEMs shall install approved engines in non-road mobile machinery in accordance 

with the instructions provided by the manufacturer pursuant to paragraph 6.1.2, 

and in a manner that does not adversely affect the engine's performance with regard 

to its gaseous and particulate pollutant emissions.  

6.2.2. Where an OEM does not follow the instructions referred to in paragraph 6.2.1., or 

modifies an engine in the course of its installation in non-road mobile machinery 

or category T vehicles, in a manner that adversely affects the engine's performance 

with regard to its gaseous and particulate pollutant emissions, that OEM shall be 

considered to be a manufacturer for the purposes of this Regulation and shall, in 

particular, be subject to the obligations laid down in paragraphs 5, 7, 8 and 9.  

6.2.3. OEMs shall install type-approved engines in non-road mobile machinery and 

category T vehicles only in accordance with the kinds of exclusive use provided 

for the engine categories set out in paragraph 1.1.  

6.2.4. Where the approval mark of the engine referred to in Annex 3 is not visible without 

removing parts, the OEM shall affix to the non-road mobile machinery or category 

T vehicle, in a visible manner, a duplicate of the mark as referred to in that Annex 

and in the relevant implementing act, provided by the manufacturer. 

6.2.5. Details of the relevant information and instructions for the end-users are set out in 

Appendix 6 to this Regulation. 
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7. Engine family and engine type 

7.1.  Parameters defining the engine family 

The engine family, as determined by the engine manufacturer shall comply 

with the criteria set out in Annex 10. 

7.2.  Choice of the parent engine 

The parent engine of the family shall be selected in accordance with the 

requirements set out in Annex 10. 

7.3.  Parameters defining an engine type 

The technical features of an engine type shall be those defined in its 

information document drafted in accordance with the template set out in 

Appendix A.3. to Annex 1.  

8. Conformity of production  

8.1. Every engine bearing an approval mark as prescribed under this Regulation 

shall be so manufactured as to conform, with regard to the description as given 

in the approval form and its annexes, to the approved type. The conformity of 

production procedures shall comply with the following  requirements which 

include those set out in the Agreement, Schedule 1 

(E/ECE/TRANS/505/Rev.3):  

8.2. Definitions 

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

8.2.1. ñQuality management systemò means a set of interrelated or interacting 

elements that organisations use to direct and control how quality policies are 

implemented and quality objectives are achieved; 

8.2.2. ñAuditò means an evidence-gathering process used to evaluate how well audit 

criteria are being applied; it should be objective, impartial and independent, 

and the audit process should be both systematic and documented; 

8.2.3. ñCorrective actionsò means a problem-solving process with subsequent steps 

taken to remove the causes of a nonconformity or undesirable situation and 

designed to prevent their recurrence; 

8.3. Purpose 

8.3.1. The conformity of production arrangements aim to ensure that each engine is 

in conformity with the specification, performance and marking requirements 

of the approved engine type or engine family. 

8.3.2. Procedures include, inseparably, the assessment of quality management 

systems, referred as óinitial assessmentô and set out in paragraph 8.4. and 

verification and production-related controls, referred to as óproduct conformity 

arrangementsô and set out in paragraph 8.5..  

8.4. Initial assessment 

8.4.1. Before granting a type-approval, the Type Approval Authority shall verify the 

existence of satisfactory arrangements and procedures established by the 

manufacturer for ensuring effective control so that engines when in production 

conform to the approved engine type or engine family. 
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8.4.2. Guidelines for quality and/or environmental management systems auditing set 

out in the EN ISO 19011:2011 standard shall apply to the initial assessment. 

8.4.3. The Type Approval Authority shall be satisfied with the initial assessment and 

the product conformity arrangements in paragraph 8.5. taking account as 

necessary of one of the arrangements described in paragraph 8.4.3.1. to 8.4.3.3. 

or a combination of those arrangements in full or in part as appropriate. 

8.4.3.1. The initial assessment and/or verification of product conformity arrangements 

shall be carried out by the Type Approval Authority granting the approval or 

an appointed body acting on behalf of the Type Approval Authority. 

8.4.3.1.1. When considering the extent of the initial assessment to be carried out, the 

Type Approval Authority may take account of available information relating 

to the manufacturerôs certification which has not been accepted under 

paragraph 8.4.3.3. 

8.4.3.2. The initial assessment and verification of product conformity arrangements 

may also be carried out by the Type Approval Authority of another Contracting 

Party, or the appointed body designated for this purpose by the Type Approval 

Authority. 

8.4.3.2.1. In such a case, the Type Approval Authority of the other Contracting Party 

shall prepare a statement of compliance outlining the areas and production 

facilities it has covered as relevant to the engines to be type approved. 

8.4.3.2.2. On receiving an application for a compliance statement from the Type 

Approval Authority of a Contracting Party, the Type Approval Authority of 

another Contracting Party shall send forthwith the statement of compliance or 

advise that it is not in a position to provide such a statement. 

8.4.3.2.3. The statement of compliance shall include at least the following: 

8.4.3.2.3.1.  Group or company (e.g. XYZ manufacturing); 

8.4.3.2.3.2.  Particular organisation (e.g. European division); 

8.4.3.2.3.3.  Plants/sites (e.g. engine plant 1 (Turkey) ð engine plant 2 (Germany)); 

8.4.3.2.3.4.  Engine types/families included 

8.4.3.2.3.5.  Areas assessed (e.g. engine assembly, engine testing, after-treatment 

manufacture) 

8.4.3.2.3.6.  Documents examined (e.g. company and site quality manual and procedures); 

8.4.3.2.3.7.  Date of the assessment (e.g. audit conducted from 18 to 30.5.2018); 

8.4.3.2.3.8.  planned monitoring visit (e.g. October 2020). 

8.4.3.3. The Type Approval Authority shall also accept the manufacturerôs suitable 

certification to harmonised standard EN ISO 9001:2008 or an equivalent 

harmonised standard as satisfying the initial assessment requirements of 

paragraph 8.4. The manufacturer shall provide details of the certification and 

undertake to inform the Type Approval Authority of any revisions to its 

validity or scope. 

8.5. Product conformity arrangements 

8.5.1. Every engine type-approved pursuant to this Regulation, shall be so 

manufactured as to conform to the approved engine type or engine family by 

meeting the requirements of this paragraph. 
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8.5.2. Before granting a type-approval pursuant to this Regulation, the Type 

Approval Authority shall verify the existence of adequate arrangements and 

documented control plans, to be agreed with the manufacturer for each 

approval, to carry out at specified intervals those tests or associated checks 

necessary to verify continued conformity with the approved engine type or 

engine family, including, where applicable, tests specified in paragraph 5 of 

this Regulation. 

8.5.3. The holder of the type-approval shall: 

8.5.3.1. Ensure the existence and application of procedures for effective control of the 

conformity of engines to the approved engine type or engine family; 

8.5.3.2. Have access to the testing or other appropriate equipment necessary for 

checking conformity to each approved engine type or engine family; 

8.5.3.3. Ensure that test or check result data are recorded and that annexed documents 

remain available for a period of up to 10 years to be determined in agreement 

with the Type Approval Authority; 

8.5.3.4. For engine categories NRSh and NRS, except for NRS-v-2b and NRS-v-3, 

ensure that for each type of engine, at least the checks and the tests prescribed 

in this Regulation are carried out. For other categories tests at a component or 

assembly of components level with appropriate criterion may be agreed 

between the manufacturer and the Type Approval Authority. 

8.5.3.5. Analyse the results of each type of test or check, in order to verify and ensure 

the stability of the product characteristics, making allowance for variation in 

industrial production; 

8.5.3.6. Ensure that any set of samples or test pieces giving evidence of non-conformity 

in the type of test in question gives rise to a further sampling and test or check. 

8.5.4. If the further audit or check results referred to in paragraph 8.5.3.6. are deemed 

not to be satisfactory in the opinion of the Type Approval Authority, the 

manufacturer shall ensure that conformity of production is restored as soon as 

possible by corrective actions to the satisfaction of the Type Approval 

Authority. 

8.6. Continued verification arrangements 

8.6.1. The authority which has granted the type-approval may at any time verify the 

conformity of production control methods applied in each production facility 

by means of periodic audits. The manufacturer shall for that purpose allow 

access to the manufacture, inspection, testing, storage and distribution sites and 

shall provide all necessary information with regard to the quality management 

system documentation and records.  

8.6.1.1. The normal approach for such periodic audits shall be to monitor the continued 

effectiveness of the procedures laid down in paragraphs 8.4. and 8.5. (initial 

assessment and product conformity arrangements). 

8.6.1.1.1. Surveillance activities carried out by the technical services shall be accepted 

as satisfying the requirements of paragraph 8.6.1.1. with regard to the 

procedures established at initial assessment. 

8.6.1.1.2. The minimum frequency of verifications (other than those referred to in 

paragraph 8.6.1.1.1.) to ensure that the relevant conformity of production 

controls applied in accordance with paragraphs 8.4. and 8.5. are reviewed over 

a period consistent with the climate of trust established by the Type Approval 
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Authority shall be at least once every two years. However, additional 

verifications shall be carried out by the Type Approval Authority depending 

on the yearly production, the results of previous evaluations, the need to 

monitor corrective actions and upon a reasoned request from another Type 

Approval Authority or any market surveillance authority. 

8.6.2. At every review, the records of tests, checks and production records, and in 

particular the records of those tests or checks documented as required in 

paragraph 8.5.2., shall be available to the inspector. 

8.6.3. The inspector may select random samples to be tested in the manufacturerôs 

laboratory or in the facilities of the technical service, in which case only 

physical tests shall be carried out. The minimum number of samples may be 

determined according to the results of the manufacturerôs own verification. 

8.6.4. Where the level of control appears unsatisfactory, or when it seems necessary 

to verify the validity of the tests carried out in application of paragraph 8.6.2., 

or upon a reasoned request from another Type Approval Authority, the 

inspector shall select samples to be tested in the manufacturerôs laboratory or 

sent to the technical service to perform physical tests in accordance with the 

requirements set out in paragraph 8.7. and in this Regulation. 

8.6.5. Where unsatisfactory results are found by the Type Approval Authority that 

granted the type-approval during an inspection or a monitoring review, it shall 

ensure that all necessary steps are taken to restore conformity of production as 

rapidly as possible. Such measures may include the withdrawal of the type-

approval if the remedial actions taken by the manufacturer are inadequate. 

8.6.6. Where unsatisfactory results are found by an Type Approval Authority in other 

Contracting Party, it may request that the Type Approval Authority that 

granted the type-approval verifies that the engine in production continues to 

conform to the approved engine type or engine family. On receipt of such a 

request, the Type Approval Authority that granted the type-approval shall take 

the actions described in paragraph 8.6.5. 

8.7. Conformity of production test requirements in cases of an unsatisfactory level 

of product conformity control as referred to in paragraph 8.6. 

8.7.1. In case of an unsatisfactory level of product conformity control as referred to 

in paragraphs 8.6.4., 8.6.5. or paragraph 8.6.6., conformity of production shall 

be checked by emissions testing on the basis of the description in the approval 

communication. 

8.7.2. Except otherwise provided in paragraph 8.7.3., the following procedure shall 

apply: 

8.7.2.1. Three engines and, if applicable, three after-treatment systems shall randomly 

be taken for inspection from the series production of the engine type under 

consideration. Additional engines shall be taken as necessary to reach a pass 

or fail decision. For reaching a pass decision, a minimum of four engines needs 

to be tested. 

8.7.2.2. After the inspector's selection of the engines, the manufacturer shall not carry 

out any adjustment to the engines selected. 

8.7.2.3. Engines shall be subjected to emissions testing in accordance with the 

requirements of Annex 4, or, in the case of dual-fuel engines, in accordance 

with Annex 7 , and shall be subject to the test cycles relevant for the engine 

type in accordance with Appendix A.6 to Annex 4.  
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8.7.2.4. The limit values shall be those set out in Appendix 2 to this Regulation. Where 

an engine with after-treatment regenerates infrequently as referred to in 

paragraph 6.6.2. of Annex 4, each gaseous or particulate pollutant emission 

result shall be adjusted by the factor applicable to the engine type or family. In 

all cases each gaseous or particulate pollutant emission result shall be adjusted 

by application of the appropriate deterioration factors (DFs) for that engine 

type or family, that were determined in accordance with paragraph 5 of this 

Regulation. 

8.7.2.5. The tests shall be carried out on newly manufactured engines. 

8.7.2.5.1. At the request of the manufacturer, the tests may be conducted on engines 

which have been run-in, up either 2 per cent of the emission durability period 

or, if this is a shorter period of time, 125 hours. Where the run-in procedure 

shall be conducted by the manufacturer who shall undertake not to make any 

adjustments to those engines.  Where the manufacturer has specified a run-in 

procedure in the information document referred to in Annex 1, the run-in shall 

be conducted using that procedure. 

8.7.2.6. On the basis of tests of the engine by sampling as set out in Appendix 7 to this 

Regulation, the series production of the engines under consideration is 

regarded as conforming to the approved type where a pass decision is reached 

for all the pollutants and as non-conforming to the approved type where a fail 

decision is reached for one pollutant, in accordance with the test criteria 

applied in Appendix 7 to this Regulation, and as shown in Figure 4. 

8.7.2.7. When a pass decision has been reached for one pollutant, this decision may not 

be changed as a consequence of a result from any additional tests made in order 

to reach a decision for the other pollutants. 

If a pass decision is not reached for all the pollutants and no fail decision is 

reached for any of the pollutant, a test shall be carried out on another engine. 

8.7.2.8. If no decision is reached, the manufacturer may at any time decide to stop 

testing. In that case a fail decision shall be recorded. 

8.7.3. By derogation from paragraph 8.7.2.1., the following procedure shall apply for 

engine types with a total sales volume of less than 100 units per year: 

8.7.3.1. One engine and, if applicable, one after-treatment system shall be taken 

randomly for inspection from the series production of the engine type under 

consideration. 

8.7.3.2. If the engine meets the requirements outlined in paragraph 8.7.2.4., a pass 

decision is reached and no further test is necessary. 

8.7.3.3. If the test does not satisfy the requirements outlined in paragraph 8.7.2.4., the 

procedure outlined in paragraphs 8.7.2.6. to 8.7.2.8. shall be followed. 

8.7.4. All these tests may be conducted with the applicable market fuels. However, 

at the manufacturerôs request, the reference fuels described in Appendix 5 to 

this Regulation shall be used. For gaseous fuelled engines this means that tests 

shall be performed with at least two of the reference fuels for each gaseous-

fuelled engine, except in the case of a gaseous-fuelled engine with a fuel-

specific type-approval where only one reference fuel is required, as described 

in Appendix 4 to this Regulation. Where more than one gaseous reference fuel 

is used the results shall demonstrate that the engine meets the limit values with 

each fuel. 
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8.7.5. Non-compliance of gaseous-fuelled engines 

In the case of dispute concerning compliance of gaseous-fuelled engines, 

including dual-fuel engines, when using a market fuel, the tests shall be 

performed with each reference fuel on which the parent engine has been tested, 

and, at the request of the manufacturer, with the possible additional third fuel, 

as referred to in paragraphs A.3.2.3.1.1.1., A.3.2.3.2.1. and A.3.2.4.1.2. of 

Appendix 4 to this Regulation, on which the parent engine may have been 

tested. When applicable, the result shall be converted by a calculation, 

applying the relevant factors "r", "ra" or "rb" as described in paragraphs 

A.3.2.3.3., A.3.2.3.4.1. and A.3.2.4.1.3. of Appendix 4 to this Regulation. If r, 

ra or rb are less than 1, no correction shall take place. The measured results 

and, when applicable, the calculated results shall demonstrate that the engine 

meets the limit values with all relevant fuels (for example fuels 1, 2 and, if 

applicable, the third fuel in the case of natural gas/bio-methane engines, and 

fuels A and B in the case of LPG engines). 

Figure 4. 

Schematic flow of production conformity testing 
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9. Penalties for non-conformity of production 

9.1. The approval granted in respect of an engine type or family pursuant to this 

Regulation may be withdrawn if the requirements laid down in paragraph 5. 

above are not complied with or if the engine or engines taken fail to pass the 

tests prescribed in paragraph 8. 

9.2. If a Contracting Party to the Agreement applying this Regulation withdraws an 

approval it has previously granted, it shall forthwith so notify the other 

Contracting Parties applying this Regulation by means of a communication 

form conforming to the model in Annex 2 to this Regulation. 

10. Modifications and extension of approval of the 
approved type 

10.1. The manufacturer shall inform the Type Approval Authority that granted the 

type-approval of any change in the particulars recorded in the information 

package, without delay. In the event of such a change, that Type Approval 

Authority shall decide which of the procedures laid down in paragraph 10.2 is 

to be followed. Where necessary, the Type Approval Authority may decide, 

after consulting the manufacturer, that a new type-approval is to be granted. 

10.1.1. An application for the amendment of an type-approval shall be submitted only 

to the Type Approval Authority that granted the original type-approval.  

10.1.2. If the Type Approval Authority finds that, for the purposes of making an 

amendment, inspections or tests need to be repeated, it shall inform the 

manufacturer accordingly. The procedures laid down in paragraph 10.2. shall 

apply only if, on the basis of those inspections or tests, the Type Approval 

Authority concludes that the requirements for type-approval continue to be 

fulfilled. 

10.2. Where particulars recorded in the information package have been changed, 

without requiring inspections or tests to be repeated, such an amendment shall 

be termed a órevisionô.  

In the event of such a revision, the Type Approval Authority shall, without 

unjustified delay, revise the relevant pages of the information package as 

necessary, marking each of them to clearly show the nature of the amendment, 

and it shall also state the date of revision and include a revised index to the 

information package. A consolidated, updated version of the information 

package, accompanied by a detailed description of the amendments, shall be 

deemed to fulfil the requirement of this paragraph. 

10.2.1. An amendment as referred to in paragraph 10.2. shall be termed an óextensionô 

where the particulars recorded in the information package have been changed 

and any of the following occurs:  

(a)  Further inspections or tests are required;  

(b)  Any information included in the communication, with the exception of 

its attachments, has changed;  

(c)  A new requirement set out in this Regulation becomes applicable to the 

approved engine type or engine family.  
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10.2.2. In the event of an extension, the Type Approval Authority shall establish an 

updated communication denoted by an extension number that shall be 

incremented in accordance with the number of successive extensions 

previously granted. That communication shall clearly show the reason for the 

extension and the date of extension. The Type Approval Authority shall inform 

the other Contracting Parties to the 1958 Agreement applying this Regulation 

of the extension granted. 

10.2.3. Whenever pages of the information package are amended or a consolidated, 

updated version is established, the index to the information package attached 

to the communication shall be amended accordingly to indicate the date of the 

most recent extension or revision, or the date of the most recent consolidation 

of the updated version.  

10.2.4. No amendment to the type-approval of an engine type or engine family shall 

be required if a new requirement referred to in point (c) of paragraph 10.2.1. 

is, from a technical point of view, irrelevant to that engine type or engine 

family with regard to its emission performance. 

10.3. In the event of a revision of a type-approval, the Type Approval Authority shall 

issue to the applicant, without unjustified delay, the revised documents or the 

consolidated, updated version, as appropriate, including the revised index to 

the information package, as referred to in the second subparagraph of 

paragraph 10.2. 

10.4- In the event of an extension of an type-approval, the Type Approval Authority 

shall issue to the applicant, without unjustified delay, the updated 

communication referred to in paragraph 10.2.2., including the attachments 

thereto, and the index to the information package. 

11. Production definitively discontinued 

If the holder of the approval completely ceases to manufacture the type or 

family approved in accordance with this Regulation he shall so inform the 

authority which granted the approval. Upon receiving the relevant 

communication that authority shall inform thereof the other Parties to the 

Agreement which apply this Regulation by means of a communication form 

conforming to the model in Annex 2 to this Regulation. 

12. Transitional provisions 

12.1. As from the official date of entry into force of the 05 series of amendments, no 

Contracting Party applying this Regulation shall refuse to grant type-approval 

under this Regulation as amended by the 05 series of amendments. 

12.2. As from the type-approval dates indicated in Tables 22 to 27, Contracting 

Parties applying this Regulation may refuse to grant type-approvals to engine 

types, or engine families, of the categories defined in paragraph 1 which do not 

meet the requirements of this Regulation as amended by the 05 series of 

amendments. 

12.3. As from the placing on the market dates indicated in Tables 23 to 28,  

Contracting Parties applying this Regulation may refuse the placing on the 

market of engine types, or engine families, of the categories defined in 
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paragraph 1 not approved under this Regulation as amended by the series 05 

of amendments  

12.4. Contracting Parties applying this Regulation may continue to grant approvals 

to those engines which comply with any previous sets of requirements, or to 

any level of this Regulation provided that the engines or the vehicles are 

intended for export to countries that apply the relating requirements in their 

national legislations. Markings for these engines shall maintain the format 

defined in the relevant series of amendments to this UN Regulation. 

12.5. Without prejudice to paragraph 12.4. of this Regulation, Contracting Parties 

applying this Regulation may continue to grant approvals to those engines 

which comply with the requirements of this Regulation as amended by any 

previous series of amendments, or to any level of this Regulation, provided 

that the engine is intended as a replacement for an existing engine of the same 

or a less stringent emission level installed in an in-use vehicle. 

Table 1 

Dates of application of this Regulation for engine category NRE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Date of entry into force of the 05 series of amendments 

Table 2 

Dates of application of this Regulation for engine category NRG 

Category 
Ignition 

type 

Power range 

(kW) 
Sub-category 

Type- approval of 

engines 

Placing on the market of 

engines and vehicles 

NRG all P>560 
NRG-v-1 

NRG-c-1 
XX xxxx 2019 1 XX xxxx 2019 1 

1 Date of entry into force of the 05 series of amendments 

Category 
 Ignition 

type 

Power range 

(kW) 
Sub-category 

Type- approval of 

engines 

Placing on the market of 

engines and vehicles 

NRE 

CI 0<P<8 
NRE-v-1 

NRE-c-1 
XX xxxx 2019 1 XX xxxx 2019 1 

CI 8ÒP<19 
NRE-v-2 

NRE-c-2 

CI 

19ÒP<37 
NRE-v-3 

NRE-c-3 
XX xxxx 2019 1 XX xxxx 2019 1 

37ÒP<56 
NRE-v-4 

NRE-c-4 

all 

56ÒP<130 
NRE-v-5 

NRE-c-5 
XX xxxx 2019 1 1 January 2020 

130ÒPÒ560 
NRE-v-6 

NRE-c-6 
XX xxxx 2019 1 XX xxxx 2019 1 

P>560 
NRE-v-7 

NRE-c-7 
XX xxxx 2019 1 XX xxxx 2019 1 
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Table 3 

Dates of application of this Regulation for engine category NRSh 

Category 
Ignition 

type 

Power range 

(kW) 
Sub-category 

Type- approval of 

engines 

Placing on the market of 

engines and vehicles 

NRSh SI 0<P<19 
NRSh-v-1a 

NRSh-v-1b 
XX xxxx 2019 1 XX xxxx 2019 1 

1 Date of entry into force of the 05 series of amendments  

Table 4 

Dates of application of this Regulation for engine category NRS 

Category 
Ignition 

type 

Power range 

(kW) 
Sub-category 

Type- approval of 

engines 

Placing on the market of 

engines and vehicles 

NRS SI 0<P<56 

NRS-vr-1a 

NRS-vi-1a 

NRS-vr-1b 

NRS-vi-1b 

NRS-v-2a 

NRS-v-2b 

NRS-v-3 

XX xxxx 2019 1 XX xxxx 2019 1 

1 Date of entry into force of the 05 series of amendments 

Table 5 

Dates of application of this Regulation for engine category SMB 

Category Ignition 

type  

Power range 

(kW) 

Sub-category Type- approval of 

engines 

Placing on the market of 

engines and vehicles 

SMB SI P>0 SMB-v-1 XX xxxx 2019 1 XX xxxx 2019 1 

1 Date of entry into force of the 05 series of amendments 

Table 6 

Dates of application of this Regulation for engine category ATS 

Category Ignition 

type  

Power range 

(kW) 

Sub-category Type- approval of 

engines 

Placing on the market of 

engines and vehicles 

ATS SI P>0 ATS-v-1 XX xxxx 2019 1 XX xxxx 2019 1 

1 Date of entry into force of the 05 series of amendments 

  13. Names and addresses of Technical Services 
responsible for conducting approval tests and of 
Type Approval Authorities 

 The Contracting Parties to the 1958 Agreement applying this Regulation shall 

communicate to the United Nations Secretariat the names and addresses of the 

Technical Services responsible for conducting approval tests and the Type 

Approval Authorities which grant approval and to which forms certifying 

approval or extension or refusal or withdrawal of approval, issued in other 

countries are to be sent. 
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Appendix 1 

  Definition of engine sub-categories referred to in paragraph 1  

  Table 7 

Sub-categories of engine category NRE defined in paragraph 1.1.1. 

Category Ignition type Speed 

operation 

Power range (kW) Sub-category Reference 

power 

NRE 

Copnression 

Ignition (CI) 

variable 

0<P<8 NRE-v-1 

Maximum net 

power 

CI 8ÒP<19 NRE-v-2 

CI 19ÒP<37 NRE-v-3 

CI 37ÒP<56 NRE-v-4 

all 

56ÒP<130 NRE-v-5 

130ÒPÒ560 NRE-v-6 

P>560 NRE-v-7 

CI 

constant 

0<P<8 NRE-c-1 

Rated net 

power 

CI 8ÒP<19 NRE-c-2 

CI 19ÒP<37 NRE-c-3 

CI 37ÒP<56 NRE-c-4 

all 

56ÒP<130 NRE-c-5 

130ÒPÒ560 NRE-c-6 

P>560 NRE-c-7 

Table 8 

Sub-categories of engine category NRG defined in paragraph 1.1.2. 

Category Ignition 

type  

Speed operation Power range (kW) Sub-category Reference power 

NRG all 
variable P>560 NRG-v-1 

Maximum net 

power 

constant P>560 NRG-c-1 Rated net power 

Table 9 

Sub-categories of engine category NRSh defined in paragraph 1.1.3.  

Category Ignition 

type  

Speed 

operation 

Power range 

(kW) 

Total swept 

volume (cm3) 

Sub-category Reference 

power 

NRSh SI 
variable or 

constant 
0<P<19 

SV<50 NRSh-v-1a 
Maximum net 

power SVÓ50 NRSh-v-1b 
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Table 10 

Sub-categories of engine category NRS defined in paragraph 1.1.4  

Category Ignition 

type  

Speed 

operation 

Power range 

(kW) 

Total swept volume 

(cm3) 
Sub-category Reference 

power 

NRS SI 

variable 

Ó3,600 

rpm; or 

constant 0<P<19 

80ÒSV<225 NRS-vr-1a 

Maximum 

net power 

SVÓ225 
NRS-vr-1b 

Variable 

<3,600 

rpm 

80ÒSV<225 NRS-vi-1a 

SVÓ225 NRS-vi-1b 

variable or 

constant 

19ÒP<30 

SVÒ1,000 NRS-v-2a 
Maximum 

net power 
SV>1,000 NRS-v-2b 

30ÒP<56 any NRS-v-3 
Maximum 

net power 

For engines <19 kW with SV<80 cm3 in machinery other than hand-held machinery, engines of the category 

NRSh shall be used. 

Table 11 

Sub-categories of engine category SMB defined in paragraph 1.1.5  

Category Ignition 

type  

Speed 

operation 

Power range (kW) Sub-category Reference 

power 

SMB SI 
variable or 

constant 
P>0 SMB-v-1 

Maximum net 

power 

Table 12 

Sub-categories of engine category ATS defined in paragraph 1.1.6 

Category Ignition 

type  

Speed 

operation 

Power range 

(kW) 
Sub-category Reference power 

ATS SI 
variable or 

constant 
P>0 ATS-v-1 

Maximum net 

power 
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Appendix 2 

  Stage V exhausts emission limits  

Table 13 

Emission limits for engine category NRE defined in paragraph 1.1.1. 

Engine sub-

category 
Power range 

Ignition 

type 
CO HC NOX 

PM 

mass 
PN A 

 kW  g/kWh g/kWh g/kWh g/kWh #/kWh  

NRE-v-1 

NRE-c-1 
0<P<8 CI 8.00 (HC+NOX Ò7.50) 0.401 - 1.10 

NRE-v-2 

NRE-c-2 
8ÒP<19 CI 6.60 (HC+NOX Ò7.50) 0.40 - 

1.10 

NRE-v-3 

NRE-c-3 
19ÒP<37 CI 5.00 (HC+ NOX Ò4.70) 0.015 1x1012 

1.10 

NRE-v-4 

NRE-c-4 
37ÒP<56 CI 5.00 (HC+ NOX Ò4.70) 0.015 1x1012 

1.10 

NRE-v-5 

NRE-c-5 
56ÒP<130 all 5.00 0.19 0.40 0.015 1x1012 

1.10 

NRE-v-6 

NRE-c-6 
130ÒPÒ560 all 3.50 0.19 0.40 0.015 1x1012 

1.10 

NRE-v-7 

NRE-c-7 
P>560 all 3.50 0.19 3.50 0.045 - 

6.00 

1 0.60 for hand-startable, air-cooled direct injection engines 

Table 14 

Emission limits for engine category NRG defined in paragraph 1.1.2 

Engine sub-

category 

Power 

range 

Ignition 

type 
CO HC NOX PM mass PN A 

 kW  g/kWh g/kWh g/kWh g/kWh #/kWh  

NRG-v-1 

NRG-c-1 
P>560 all 3.50 0.19 0.67 0.035 - 6.00 

Table 15 

Emission limits for engine category NRSh defined in paragraph 1.1.3. 

Engine sub-

category 

Power 

range 

Ignition 

type 
CO HC + NOX 

 kW  g/kWh g/kWh 

NRSh-v-1a 

0<P<19 SI 

805 50 

NRSh-v-1b 603 72 
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Table 16 

Emission limits for engine category NRS defined in paragraph 1.1.4. 

Engine sub-

category 

Power 

range 

Ignition 

type 
CO HC + NOX 

 kW  g/kWh g/kWh 

NRS-vr-1a 

NRS-vi-1a 

0<P<19 

SI 

610 10 

NRS-vr-1b 

NRS-vi-1b 
610 8 

NRS-v-2a 19ÒPÒ30 610 8 

NRS-v-2b 

NRS-v-3 
19ÒP<56 4.401 2.701 

1 Optionally, as an alternative, any combination of values satisfying the equation 

(HC+NOX) × CO0.784 Ò 8,57 as well as the following conditions: CO Ò 20,6 

g/kWh and (HC+NOX) Ò 2,7 g/kWh 

Table 17 

Emission limits for engine category SMB defined in paragraph 1.1.5. 

Engine sub-

category 

Power 

range 

Ignition 

type 
CO NOX HC 

 kW  g/kWh g/kWh g/kWh 

SMB-v-1 P>0 SI 275 - 75 

Table 18 

Emission limits for engine category ATS defined in paragraph 1.1.6. 

Engine sub-

category 

Power 

range 

Ignition 

type 
CO HC + NOX 

 kW  g/kWh g/kWh 

ATS-v-1 P>0 SI 400 8 

A.1.1.  Specific provisions on total hydrocarbon (HC) limits for fully and partially gaseous-fuelled 

engines 

For the sub-categories where an A-factor is defined, the HC limit for fully and 

partially gaseous-fuelled engines indicated in Tables 13 and 14 is replaced by 

a limit calculated using the following formula: 

HC = 0.19 + (1.5 Å A Å GER) 

where GER is the average Gas Energy Ratio over the appropriate test cycle.  

Where both a steady-state and transient test cycle apply, the GER shall be 

determined from the hot-start transient test cycle. Where more than one steady- 
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state test cycle applies, the average GER shall be determined for each cycle 

individually. 

If the calculated limit for HC exceeds the value of 0.19+A, the limit for HC 

shall be set to 0.19+A 

Figure 5.  

Diagram showing HC emission limit as function of average GER 

 
 

For sub-categories with a combined HC and NOX limit, the combined limit 

value for HC and NOX shall be reduced by 0.19 g/kWh and apply for NOX 

only.  

For non-gaseous-fuelled engines, the formula does not apply.  
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Appendix 3 

  Emission durability periods (EDP) 

Table 19 

EDP for engine category NRE 

Category 
Ignition 

type 
Speed operation Power range (kW) Sub-category EDP (hours) 

NRE 

CI 

variable 

0<P<8 NRE-v-1 

3,000 

CI 8ÒP<19 NRE-v-2 

CI 19ÒP<37 NRE-v-3 5,000 

CI 37ÒP<56 NRE-v-4 

8,000 

all 

56ÒP<130 NRE-v-5 

130ÒPÒ560 NRE-v-6 

P>560 NRE-v-7 

CI 

constant 

0<P<8 NRE-c-1 

3,000 CI 8ÒP<19 NRE-c-2 

CI 19ÒP<37 NRE-c-3 

CI 37ÒP<56 NRE-c-4 

8,000 

all 

56ÒP<130 NRE-c-5 

130ÒPÒ560 NRE-c-6 

P>560 NRE-c-7 

Table 20 

EDP for engine category NRG 

Category 
Ignition 

type 
Speed operation Power range (kW) Sub-category EDP (hours) 

NRG all 

constant 

P>560 

NRG-v-1 

8,000 

variable NRG-c-1 
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Table 21 

EDP for engine category NRSh 

Category 
Ignition 

type 

Speed 

operation 

Power range 

(kW) 

Swept volume 

(cm3) 
Sub-category EDP (hours) 

NRSh SI 
variable or 

constant 
0<P<19 

SV<50 NRSh-v-1a 

50/125/3001 

SVÓ50 NRSh-v-1b 

1     EDP hours correspond to the EDP categories Cat 1/Cat 2/Cat 3 as set out in Table A.8-2 of Annex 8 to this Regulation. 

Table 22 

EDP for engine category NRS 

Category 
Ignition 

type 
Speed operation 

Power range 

(kW) 
Swept volume (cm3) Sub-category EDP (hours) 

NRS SI 

variable, 

rated; or 

constant 

0<P<19 

80ÒSV<225 

NRS-vr-1a 

125/250/5001 

variable, 

intermediate 
NRS-vi-1a 

variable, 

rated; or 

constant SVÓ225 

NRS-vr-1b 

250/500/1,0001 

variable, 

intermediate 
NRS-vi-1b 

variable or 

constant 

19ÒP<30 

SVÒ1000 NRS-v-2a 1,000 

SV>1000 NRS-v-2b 5,000 

30ÒP<56 any NRS-v-3 5,000 

1   EDP hours correspond to the EDP categories Cat 1/Cat 2/Cat 3 as defined as set out in Table A.8-2 of Annex 8 to this 

Regulation. 

Table 23 

EDP for engine category SMB 

Category 
Ignition 

type 
Speed operation Power range (kW) Sub-category EDP (hours) 

SMB SI 
variable or 

constant 
P>0 SMB-v-1 4001 

1   Alternatively, an emission durability period of 8,000 km is permitted 
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Table 24 

EDP for engine category ATS 

Category 
Ignition 

type 
Speed operation Power range (kW) Sub-category EDP (hours) 

ATS SI 
variable or 

constant 
P>0 ATS-v-1 500/1,0001 

1   EDP hours correspond to the following total engine swept volumes: < 100 cm3/Ó 100 cm3. 
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Appendix 4  

Requirements in relation to any specified fuels, fuel mixtures 
or fuel emulsions. 

A.4.1.  Requirements for engines fuelled with liquid fuels 

A.4.1.1. When applying for an approval, manufacturers may select one of the following 

options with regard to the engine's fuel range:  

(a) Standard fuel range engine, in accordance with the requirements set out 

in paragraph A.4.1.2.; or, 

(b)  Fuel-specific engine, in accordance with the requirements set out in 

paragraph A.4.1.3.. 

A.4.1.2. Requirements for a standard fuel range (diesel, petrol) engine 

A standard fuel range engine shall meet the requirements specified in 

paragraphs A.4.1.2.1 to A.4.1.2.4. 

A.4.1.2.1. The parent engine shall meet the applicable limit values set out in Appendix 2 

to this Regulation and the other requirements set out in this Regulation when 

the engine is operated on the reference fuels specified in paragraphs 1.1 or 2.1 

of Annex 6.  

A.4.1.2.2. In the absence of an international standard for non-road gas-oil, the diesel (non-

road gas-oil) reference fuel in Annex 6 shall represent market non-road gas-

oils with a sulphur content not greater than 10 mg/kg, cetane number not less 

than 45 and an Fatty-Acid Methyl Ester ("FAME") content not greater than 8.0 

per cent volume/volume (v/v). Except where otherwise permitted in 

accordance with paragraphs A.4.1.2.2.1., A.4.1.2.3.. and A.4.1.2.4., the 

manufacturer shall make a corresponding declaration to the end-users in 

accordance with the requirements in Appendix 6 to this Regulation that 

operation of the engine on non-road gas-oil is limited to those fuels with a 

sulphur content not greater than 10 mg/kg (20 mg/kg at point of final 

distribution) cetane number not less than 45 and an FAME content not greater 

than 8.0 per cent v/v. The manufacturer may optionally specify other 

parameters (eg for lubricity). 

A.4.1.2.2.1. The engine manufacturer shall not indicate at any time that an engine type or 

engine family may be operated in the territory of any Contracting Party on 

market fuels other than those that comply with the requirements in this 

paragraph unless the manufacturer additionally complies with the requirement 

in paragraph A.4.1.2.3.. 

(a) In the case of petrol,  CEN standard EN 228:2012. Lubricating oil may 

be added according to the specification of the manufacturer; 

(b) In the case of diesel (other than non-road gas-oil), CEN standard EN 

590:2013; 

(c) In the case of diesel (non-road gas-oil), the maximum permissible 

sulphur content of 10 mg/kg and also both a cetane number not less than 

45 and FAME not greater than 8.0 per cent v/v. 

A.4.1.2.3. If the manufacturer permits engines to run on additional market fuels other than 

those identified in paragraph A.4.1.2.2., such as running on B100 (EN 

14214:2012+A1:2014), B20 or B30 (EN16709:2015), or on specific fuels, fuel 
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mixtures or fuel emulsions, all of the following actions shall be taken by the 

manufacturer in addition to the requirements of paragraph A.4.1.2.2.1.:  

(a) Declare, in the information document set out in Annex 1A, the 

specification of the commercial fuels, fuel mixtures or emulsions on 

which the engine family is capable to run; 

(b) Demonstrate the capability of the parent engine to meet the 

requirements of this Regulation on the fuels, fuel mixtures or emulsions 

declared; 

(c) Be liable to meet the requirements of in-service monitoring set out by 

any Contracting Party, if any, on the fuels, fuel mixtures or emulsions 

declared, including any blend between the declared fuels, fuel mixtures 

or emulsions, and the applicable market fuel identified in paragraph 

A.4.1.2.2.1.. 

A.4.1.2.4. For SI engines, the fuel/oil mixture ratio must be the ratio which shall be 

recommended by the manufacturer in Appendix 6 to this Regulation. The 

percentage of oil in the fuel/lubricant mixture shall be recorded in the 

information document set out in Annex 1A. 

A.4.1.3. Requirements for a fuel-specific (ED 95 or E 85) engine 

A specific fuel (ED 95 or E 85) engine shall meet the requirements specified 

in paragraphs A.4.1.3.1 and A.4.1.3.2.. 

A.4.1.3.1. For ED 95, the parent engine shall meet the requirements of this Regulation 

including the applicable limit values set out in Appendix 2 to this Regulation  

when the engine is operated on the reference fuel specified in paragraph 1.2. 

of Annex 6.  

A.4.1.3.2. For E 85, the parent engine shall meet the requirmeents of this regulation, 

including the applicable limit values set out in Appendix 2 to this Regulation  

when the engine is operated on the reference fuel specified in paragraph 2.2 of 

Annex 6.  

A.4.2. Requirements for engines fuelled with natural gas/biomethane (NG) or 

liquefied petroleum gas (LPG), including dual-fuel engines 

A.4.2.1. When applying for an approval, manufacturers may select one of the following 

options with regard to the engine's fuel range: 

(a) Universal fuel range engine, in accordance with the requirements set 

out in paragraph A.4.2.3.;  

(b) Restricted fuel range engine, in accordance with the requirements set 

out in paragraph A.4.2.4.; 

(c) Fuel-specific engine, in accordance with the requirements set out in 

paragraph A.4.2.5.. 

A.4.2.2. Tables summarizing the requirements for type-approval of natural 

gas/biomethane fuelled engines, LPG-fuelled engines and dual-fuel engines 

are provided in paragraph A.4.3.. 

A.4.2.3. Requirements for a universal fuel range engine 

A.4.2.3.1. In the case of natural gas/biomethane fuelled engines, including dual-fuel 

engines, the manufacturer shall demonstrate the parent engines capability to 

adapt to any natural gas/biomethane composition that may occur across the 

market. That demonstration shall be carried out in accordance with this 

paragraph A.4.2.. and, in case of dual-fuel engines, also in accordance with the 
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additional provisions regarding the fuel adaptation procedure set out in 

paragraph 6.4. of Annex 7. 

A.4.2.3.1.1. In the case of compressed natural gas/biomethane (CNG) there are generally 

two types of fuel, high calorific fuel (H-gas) and low calorific fuel (L-gas), but 

with a significant spread within both ranges; they differ significantly in their 

energy content expressed by the Wobbe Index and in their ɚ-shift factor (Sɚ). 

Natural gases with a ɚ-shift factor between 0,89 and 1.08 (0.89 Ò Sɚ Ò 1.08) are 

considered to belong to H-range, while natural gases with a ɚ-shift factor 

between 1,08 and 1.19 (1.08 Ò Sɚ Ò 1.19) are considered to belong to L-range. 

The composition of the reference fuels reflects the extreme variations of Sɚ. 

The parent engine shall meet the requirements of this Regulation on the 

reference fuels GR (fuel 1) and G25 (fuel 2), as specified in Annex 6, or on the 

equivalent fuels created using admixtures of pipeline gas with other gases as 

specified in Appendix A.1 to Annex 6, without any manual readjustment to the 

engine fuelling system between the two tests (self-adaptation is required). One 

adaptation run is permitted after the change of the fuel. The adaption run shall 

consist of performing the pre-conditioning for the following emission test 

according to the respective test cycle. In the case of engines tested on the 

NRSC, where the pre-conditioning cycle is in-adequate for the engine fuelling 

to self-adapt an alternative adaption run specified by the manufacturer may be 

performed prior to pre-conditioning the engine. 

A.4.2.3.1.1.1. At the manufacturer's request the engine may be tested on a third fuel (fuel 3) 

if the ɚ-shift factor (Sɚ) lies between 0.89 (that is the lower range of GR) and 

1.19 (that is the upper range of G25), for example when fuel 3 is a market fuel. 

The results of this test may be used as a basis for the evaluation of the 

conformity of the production. 

A.4.2.3.1.2. In the case of liquefied natural gas/liquefied biomethane (LNG) the parent 

engine shall meet the requirements of this Regulation on the reference fuels GR 

(fuel 1) and G20 (fuel 2), as specified in Annex 6, or on the equivalent fuels 

created using admixtures of pipeline gas with other gases as specified in 

Appendix A.1 to Annex 6, without any manual readjustment to the engine 

fuelling system between the two tests (self-adaptation is required). One 

adaptation run is permitted after the change of the fuel. The adaption run shall 

consist of performing the pre-conditioning for the following emission test 

according to the respective test cycle. In the case of engines tested on the 

NRSC, where the pre-conditioning cycle is in-adequate for the engine fuelling 

to self-adapt an alternative adaption run specified by the manufacturer may be 

performed prior to pre-conditioning the engine. 

A.4.2.3.2. In the case of an engine fuelled with compressed natural gas/biomethane 

(CNG) which is self-adaptive for the range of H-gases on the one hand and the 

range of L-gases on the other hand, and which switches between the H-range 

and the L-range by means of a switch, the parent engine shall be tested on the 

relevant reference fuel as specified in in Annex 6 for each range, at each 

position of the switch. The fuels are GR (fuel 1) and G23 (fuel 3) for the H-

range of gases and G25 (fuel 2) and G23 (fuel 3) for the L-range of gases, or the 

equivalent fuels created using admixtures of pipeline gas with other gases as 

specified in Appendix A.1 to Annex 6. The parent engine shall meet the 

requirements of this Regulation at both positions of the switch without any 

readjustment to the fuelling between the two tests at each position of the 

switch. One adaptation run is permitted after the change of the fuel. The 

adaption run shall consist of performing the pre-conditioning for the following 

emission test according to the respective test cycle. In the case of engines tested 

on the NRSC, where the pre-conditioning cycle is in-adequate for the engine 
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fuelling to self-adapt an alternative adaption run specified by the manufacturer 

may be performed prior to pre-conditioning the engine. 

A.4.2.3.2.1. At the manufacturer's request the engine may be tested on a third fuel instead 

of G23 (fuel 3) if the ɚ-shift factor (Sɚ) lies between 0,89 (that is the lower range 

of GR) and 1.19 (that is the upper range of G25), for example when fuel 3 is a 

market fuel. The results of this test may be used as a basis for the evaluation 

of the conformity of the production. 

A.4.2.3.3. In the case of natural gas/biomethane engines, the ratio of the emission results 

"r" shall be determined for each pollutant as follows: 

r = 
emission result on reference fuel 2

emission result on reference fuel 1
 

or, 

ÒÁ = 
emission result on reference fuel 2

emission result on reference fuel 3
 

and 

ÒÂ = 
emission result on reference fuel 1

emission result on reference fuel 3
 

A.4.2.3.4. In the case of LPG the manufacturer shall demonstrate the parent engines 

capability to adapt to any fuel composition that may occur across the market.  

In the case of LPG there are variations in C3/C4 composition. These variations 

are reflected in the reference fuels. The parent engine shall meet the emission 

requirements on the reference fuels A and B as specified in Annex 6 without 

any readjustment to the fuelling between the two tests. One adaptation run is 

permitted after the change of the fuel. The adaption run shall consist of 

performing the pre-conditioning for the following emission test according to 

the respective test cycle. In the case of engines tested on the NRSC, where the 

pre-conditioning cycle is in-adequate for the engine fuelling to self-adapt an 

alternative adaption run specified by the manufacturer may be performed prior 

to pre-conditioning the engine. 

A.4.2.3.4.1. The ratio of emission results "r" shall be determined for each pollutant as 

follows: 

 

r = 
emission result on reference fuel B

emission result on reference fuel A
 

 

A.4.2.4. Requirements for a restricted fuel range engine 

A restricted fuel range engine shall meet the requirements specified in 

paragraphs A.4.2.4.1. to A.4.2.4.3.. 

A.4.2.4.1. Exhaust emissions type-approval of an engine running on CNG and laid out 

for operation on either the range of H-gases or on the range of L-gases 

A.4.2.4.1.1. The parent engine shall be tested on the relevant reference fuel, as specified in 

Annex 6, for the relevant range. The fuels are GR (fuel 1) and G23 (fuel 3) for 

the H-range of gases and G25 (fuel 2) and G23 (fuel 3) for the L-range of gases 

or the equivalent fuels created using admixtures of pipeline gas with other 

gases as specified in Appendix A.1 to Annex 6. The parent engine shall meet 

the requirements of this Regulation without any readjustment to the fuelling 

between the two tests. One adaptation run is permitted after the change of the 
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fuel. The adaption run shall consist of performing the pre-conditioning for the 

following emission test according to the respective test cycle. In the case of 

engines tested on the NRSC, where the pre-conditioning cycle is in-adequate 

for the engine fuelling to self-adapt an alternative adaption run specified by the 

manufacturer may be performed prior to pre-conditioning the engine. 

A.4.2.4.1.2. At the manufacturer's request the engine may be tested on a third fuel instead 

of G23 (fuel 3) if the ɚ-shift factor (Sɚ) lies between 0.89 (that is the lower range 

of GR) and 1.19 (that is the upper range of G25), for example when fuel 3 is a 

market fuel. The results of this test may be used as a basis for the evaluation 

of the conformity of the production. 

A.4.2.4.1.3. The ratio of emission results "r" shall be determined for each pollutant as 

follows: 

r = 
emission result on reference fuel 2

emission result on reference fuel 1
 

or, 

ÒÁ = 
emission result on reference fuel 2

emission result on reference fuel 3
 

and 

ÒÂ = 
emission result on reference fuel 1

emission result on reference fuel 3
 

A.4.2.4.2. Exhaust emissions approval of an engine running on natural gas or LPG and 

designed for operation on one specific fuel composition 

A.4.2.4.2.1. The parent engine shall meet the emission requirements on the reference fuels 

GR and G25 or on the equivalent fuels created using admixtures of pipeline gas 

with other gases as specified in Appendix A.1 to Annex 6 in the case of CNG, 

on the reference fuels GR and G20 or on the equivalent fuels created using 

admixtures of pipeline gas with other gases as specified in Appendix A.2 to 

Annex 6 in the case of LNG, or on the reference fuels A and B in the case of 

LPG, as specified in Annex 6. Fine-tuning of the fuelling system is allowed 

between the tests. This fine-tuning will consist of a recalibration of the fuelling 

database, without any alteration to either the basic control strategy or the basic 

structure of the database. If necessary the exchange of parts that are directly 

related to the amount of fuel flow such as injector nozzles is allowed. 

A.4.2.4.2.2. In the case of CNG, at the manufacturer's request, the engine may be tested on 

the reference fuels GR and G23, or on the reference fuels G25 and G23, or on the 

equivalent fuels created using admixtures of pipeline gas with other gases as 

specified in Appendix A.1 to Annex 6, in which case the type-approval is only 

valid for the H-range or the L-range of gases respectively. 

A.4.2.5. Requirements for a fuel-specific engine fuelled with liquefied natural 

gas/liquefied biomethane (LNG) 

A liquefied natural gas/liquefied biomethane specific fuel) engine shall meet 

the requirements specified in paragraphs A.4.2.5.1. to A.4.2.5.2.. 

A.4.2.5.1. Conditions for applying for a fuel-specific engine fuelled with liquefied natural 

gas/liquefied biomethane (LNG) 

A.4.2.5.1.1. The manufacturer can only apply for a fuel-specific type-approval in the case 

of the engine being calibrated for a specific LNG gas composition resulting in 



ECE/TRANS/WP.29/2018/51 

49 

a ɚ -shift factor not differing by more than 3 per cent from the ɚ -shift factor of 

the G20 fuel specified in Annex 6, and the ethane content of which does not 

exceed 1.5 per cent. 

A.4.2.5.1.2. In all other cases the manufacturer shall apply for a universal fuel engine 

according to the specifications set out in paragraph A.4.2.1.3.2.. 

A.4.2.5.2. Specific test requirements in the case of a fuel-specific dual-fuel engine (LNG) 

A.4.2.5.2.1. In the case of a dual-fuel engine family where the engines are calibrated for a 

specific LNG gas composition resulting in a ɚ -shift factor not differing by 

more than 3 per cent from the ɚ -shift factor of the G20 fuel specified in Annex 

6, and the ethane content of which does not exceed 1.5 per cent, the parent 

engine shall only be tested on the G20 reference gas fuel, or on the equivalent 

fuel created using an admixture of pipeline gas with other gases, as specified 

in Appendix A.1 to Annex 6. 

A.4.2.6. Exhaust emissions approval of a member of a family 

A.4.2.6.1. With the exception of the case mentioned in paragraph A.4.2.6.2., the type 

approval of a parent engine shall be extended to all family members, without 

further testing, for any fuel composition within the range for which the parent 

engine has been type-approved (in the case of engines described in paragrapht 

A.4.2.5.) or the same range of fuels (in the case of engines described in either 

paragraph A.4.2.3. or A.4.2.4.) for which the parent engine has been type-

approved. 

A.4.2.6.2. If the technical service determines that, with regard to the selected parent 

engine the submitted application does not fully represent the engine family 

defined in paragraph 7 of this Regulation, an alternative and if necessary an 

additional reference test engine may be selected by the technical service and 

tested. 

A.4.2.7. Additional requirements for dual-fuel engines 

In order to receive a type-approval of a dual-fuel engine or engine family, the 

manufacturer shall:  

(a) Conduct the tests in accordance with Table 25.; 

(b) In addition to the requirements set out in paragraph A.4.2., demonstrate 

that the dual-fuel engines are subject to the tests and comply with the 

requirements set out in Annex 7. 

A.4.3. Summary of approval process for natural gas and LPG fuelled engines 

including dual-fuel engines 

A.4.3.1. Tables 19 to 21. show a summary of the approval process for natural gas 

fuelled engines and LPG fuelled engines and of the minimum number of tests 

required for approval of dual-fuel engines. 
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Table 25  

Type-approval of natural gas fuelled engines 

 

Paragraph A.4.2.3:  

Requirements for an 
universal fuel range 

engine 

Number of 

test runs 
Calculation of "r" 

Paragraph 
A.4.2.4:  

Requirements 

for a restricted 
fuel range 

engine  

Number of 

test runs 
Calculation of "r" 

Refer to 

paragraph 
A.4.2.3.1.  

NG-engine 
adaptable to 

any fuel 

composition 

GR (1) and G25 (2) 

At manufacturerôs 
request engine may 

be tested on an 

additional market 
fuel (3), 

if Sl = 0.89 ï 1.19 

2 

 

(max. 3) 

ὶ
ὪόὩὰ ς Ὃ

ὪόὩὰ ρ Ὃ
 

and, if tested with an 
additional fuel; 

ὶ
ὪόὩὰ ς Ὃ

ὪόὩὰ σ άὥὶὯὩὸ ὪόὩὰ
 

and 

ὶ
ὪόὩὰ ρ Ὃ

ὪόὩὰ σ Ὃ  έὶ άὥὶὯὩὸ ὪόὩὰ
 

   

Refer to 

paragraph 

A.4.2.3.2.  
NG-engine 

which is 

self-adaptive 
by a switch 

GR  (1) and G23 (3) 

for H and  

G25 (2) and G23 (3) 

for L 
At manufacturerôs 

request engine may 

be tested on a 
market fuel (3) 

instead of G23,  

if Sl = 0.89 ï 1.19 

2 for the 

H-range, and 

2 for the 
L-range; 

at respective 

position of 
switch  

ὶ
ὪόὩὰ ρ Ὃ

ὪόὩὰ σ Ὃ  έὶ άὥὶὯὩὸ ὪόὩὰ
 

and 

ὶ
ὪόὩὰ ς Ὃ

ὪόὩὰ σ Ὃ  έὶ άὥὶὯὩὸ ὪόὩὰ
 

 

   

Refer to 

paragraph 
A.4. 2.4.1.  

NG-engine 

laid out for 
operation on 

either 

H-range gas 
or L-range 

gas 

   

 

 

 

GR  (1) and G23 

(3) for H or  

G25 (2) and G23 

(3) for L 

2 for the H-

range   

or 
2 for the 

L-range 

 
ὶ

ὪόὩὰ ρ Ὃ

ὪόὩὰ σ Ὃ  έὶ άὥὶὯὩὸ ὪόὩὰ
 

for the H-range 

or 

ὶ
ὪόὩὰ ς Ὃ

ὪόὩὰ σ Ὃ  έὶ άὥὶὯὩὸ ὪόὩὰ
 

for the L-range 

  

At 

manufacturerôs 

request engine 
may be tested 

on a market 

fuel (3) instead 
of G23,  

if Sl = 0-89 ï 

1.19 

2 

Refer to  

paragraph 

A.4.2.4.2.  
NG-engine 

laid out for 

operation on 
one specific 

fuel 

composition  

   GR (1) and G25 

(2),  

Fine-tuning 
between the 

tests allowed. 

At 
manufacturerôs 

request engine 

may be tested 
on: 

GR (1) and G23 

(3) for H or 

G25 (2) and G23 

(3) for L 

2 

 

 

2 for the 

H-range 

or 

2 for the 

L-range 
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Table 26.  

Type-approval of LPG fuelled engines 

 
Paragraph A.4.2.3:  

Requirements for an 
universal fuel range 

engine 

Number of 
test runs 

Calculation of 
"r"  

Paragraph A.4.2.4:  

Requirements for a 
restricted fuel range 

engine 

Number of 
test runs 

Calculation 
of "r"  

Refer to paragraph 
A.4.2.3.4. 

LPG-engine 

adaptable to any 

fuel composition 

Fuel A and fuel B 2 ὶ
ὪόὩὰ ὄ

ὪόὩὰ ὃ
  

  

Refer to paragraph 

A.4.2.4.2. 

LPG-engine laid out 

for operation on 
one specific 

fuel composition 

   

Fuel A and fuel B, 

fine-tuning between the 

tests allowed 

2 

 

Table 27.  

Minimum number of tests required for type-approval of dual-fuel engines 

Dual-

fuel 

type 

Liquid-fuel 

mode 

Dual-fuel mode 

CNG LNG LNG20 LPG 

1A  
Universal or restricted 

(2 tests) 

Universal 

(2 tests) 

Fuel-specific 

(1 test) 

Universal or restricted 

(2 tests) 

1B 
Universal 

(1 test) 
Universal or restricted 

(2 tests) 

Universal 

(2 tests) 
Fuel-specific 

(1 test) 

Universal or restricted 

(2 tests) 

2A  
Universal or restricted 

(2 tests) 

Universal 

(2 tests) 
Fuel-specific 

(1 test) 

Universal or restricted 

(2 tests) 

2B 
Universal 

(1 test) 

Universal or restricted 

(2 tests) 

Universal 

(2 tests) 
Fuel-specific 

(1 test) 

Universal or restricted 

(2 tests) 

3B 
Universal 

(1 test) 

Universal or restricted 

(2 tests) 

Universal 

(2 tests) 

Fuel-specific 

(1 test) 

Universal or restricted 

(2 tests) 
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Appendix 5 

  Details of the relevant information and instructions for the 
OEMs 

A.5.1.  As required by paragraph 6.1., the manufacturer shall provide to the OEM all 

relevant information and instructions to ensure that the engine conforms to the 

approved engine type when installed in non-road mobile machinery and 

category T vehicles. Instructions for this purpose shall be clearly identified to 

the OEM. 

A.5.2.  The instructions may be provided on paper or a commonly used electronic 

format. 

A.5.3.  Where a number of engines requiring the same instructions are supplied to the 

same OEM it shall be necessary to provide only one set of instructions. 

A.5.4.  The information and instructions to the OEM shall include at least: 

A.5.4.1. installation requirements to achieve the emissions performance of the engine 

type, including the emissions control system, that shall be taken into account 

to ensure the correct operation of the emissions control system; 

A.5.4.2. a description of any special conditions or restrictions linked to the installation 

or use of the engine, as noted on the communication set out in Annex 2; 

A.5.4.3. a statement indicating that the installation of the engine shall not permanently 

constrain the engine to exclusively operate within a power range corresponding 

to a (sub-)category with gaseous and particulate pollutant emission limits more 

stringent than the (sub-)category the engine belongs to; 

A.5.4.4. for engine families to which paragraph 5.6 of this Regulation applies, the upper 

and lower boundaries of the applicable control area and a statement indicating 

that the installation of the engine shall not constrain the engine to exclusively 

operate at speed and load points outside of the control area for the torque curve 

of the engine; 

A.5.4.5. where applicable, design requirements for the components supplied by the 

OEM that are not part of the engine and are necessary to ensure that, when 

installed, the engine conforms to the approved engine type; 

A.5.4.6.  where applicable, design requirements for the reagent tank, including freeze 

protection, monitoring of reagent level and means to take samples of reagent; 

A.5.4.7.  where applicable, information on the possible installation of a non-heated 

reagent system; 

A.5.4.8. Reserved 

A.5.4.9. where applicable, a statement indicating that the OEM shall provide a warning 

system as set out in Appendices 1 and 2 of Annex 9; 

A.5.4.10. where applicable, information on the interface between the engine and the non-

road mobile machinery or category T vehicles for the operator warning system, 

referred to in paragraph A.5.4.9.; 

A.5.4.11. where applicable, information on the interface between the engine and the non-

road mobile machinery or category T vehicles for the operator inducement 

system, as set out in Annex 9; 
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A.5.4.12. where applicable, information on a means to temporarily disable the operator 

inducement as defined in Annex 9; 

A.5.4.13.  where applicable, information on the inducement override function as defined 

in Annex 9; 

A.5.4.14. in the case of dual-fuel engines: 

(a) A statement indicating that the OEM shall provide a dual-fuel operating 

mode indicator as described in Appendix A.5. to Annex 7, 

(b) A statement indicating that the OEM shall provide a dual-fuel warning 

system as described in Appendix A.5. to Annex 7, 

(c)  Information on the interface between the engine and the non-road 

mobile machinery or category T vehicles for the operator indication and 

warning system, referred to in paragraphs (14)(a) and (b); 

A.5.4.15.  Reserved 

A.5.4.16. In the case of a constant-speed engine equipped with alternative speeds as set 

out in paragraph 1.1.2.3. of Annex 10: 

(a) A statement indicating that the installation of the engine shall ensure 

that: 

(i) The engine is stopped prior to resetting the constant-speed 

governor to an alternative engine speed; and, 

(ii)  The constant-speed governor is only set to the alternative engine 

speeds permitted by the engine manufacturer; 

(b) Details of each (sub-)category and operating mode (speed operation) 

for which the engine is type-approved and may be set when installed; 

A.5.4.17. In the case that the engine is equipped with an idle speed for start-up and shut-

down, a statement indicating that the installation of the engine shall ensure that 

the constant-speed governor function is engaged prior to increasing the load-

demand to the engine from the no-load setting. 

A.5.5. The manufacturer shall provide to the OEM all information and necessary 

instructions that the OEM shall provide to the end-users in accordance with 

Appendix 6 to this Regulation. 

A.5.6.  The manufacturer shall provide to the OEM the value of the carbon dioxide 

(CO2) emissions in g/kWh determined during the type-approval process and 

recorded in the engine communication. This value shall be provided by the 

OEM to the end-users accompanied of the following statement: ôThis CO2 

emission value results from testing over a fixed test cycle under laboratory 

conditions of an (a parent) engine representative of the engine type (engine 

family) and shall not imply or express any guarantee of the performance of a 

particular engine once installed in a type of non-road mobile machinery or 

category T vehicleô. 
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Appendix 6 

  Details of the relevant information and instructions for the 
end-users 

A.6.1.  The OEM shall provide to the end-users all information and necessary 

instructions for the correct operation of the engine in order to maintain the 

gaseous and particulate pollutant emissions of the engine within the limits of 

the approved engine type or engine family. Instructions for this purpose shall 

be clearly identified to the end-users. 

A.6.2.  The instructions to the end-users shall be: 

A.6.2.1.  Written in a clear and non-technical manner using the same language that is 

used in the instructions to end-users for the non-road mobile machinery or 

category T vehicles; 

A.6.2.2.  Be provided on paper or, alternatively, a commonly used electronic format; 

A.6.2.3.  Be part of the instructions to end-users for the non-road machinery or category 

T vehicles, or, alternatively, a separate document; 

A.6.2.3.1.  When delivered separately from the instructions to end-users for the non-road 

machinery or category T vehicle, be provided in the same form; 

A.6.3.  The information and instructions to the end-users shall include at least: 

A.6.3.1. A description of any special conditions or restrictions linked to the use of the 

engine, as noted on the type-approval communication; 

A.6.3.2. A statement indicating that the engine, including the emissions control system, 

shall be operated, used and maintained in accordance with the instructions 

provided to the end-users in order to maintain the emissions performance of 

the engine within the requirements applicable to the engine's category; 

A.6.3.3. A statement indicating that no deliberate tampering with or misuse of the 

engine emissions control system should take place; in particular with regard to 

deactivating or not maintaining an exhaust gas recirculation (EGR) or a reagent 

dosing system. 

A.6.3.4. A statement indicating that it is essential to take prompt action to rectify any 

incorrect operation, use or maintenance of the emissions control system in 

accordance with the rectification measures indicated by the warnings referred 

to in paragraph A.6.3.5. and A.6.3.6.; 

A.6.3.5. Detailed explanations of the possible malfunctions of the emissions control 

system generated by incorrect operation, use or maintenance of the installed 

engine, accompanied by the associated warning signals and the corresponding 

rectification measures; 

A.6.3.6. Detailed explanations of the possible incorrect use of the non-road mobile 

machinery or category T vehicles that would result in malfunctions of the 

engine emissions control system, accompanied by the associated warning 

signals and the corresponding rectification measures; 

A.6.3.7. Reserved; 

A.6.3.8. Reserved; 
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A.6.3.9. For non-road mobile machinery or category T vehicle with an operator warning 

system, a statement indicating that the operator will be informed by the 

operator warning system when the emission control system does not function 

correctly; 

A.6.3.10. For non-road mobile machinery or category T vehicle with an operator 

inducement system a statement indicating that ignoring the operator warning 

signals will lead to the activation of the operator inducement system, resulting 

in an effective disablement of non-road mobile machinery or category T 

vehicle operation; 

A.6.3.11. For non-road mobile machinery or category T vehicles with an inducement 

override function for releasing full engine power justified by safety concerns 

or to allow for self-healing diagnostics, information about the operation of this 

function; 

A.6.3.12. Where applicable, explanations of how the operator warning and inducement 

systems referred to in paragraphs A.6.3.9., A.6.3.10. and A.6.3.11. operate, 

including the consequences, in terms of performance and fault logging, of 

ignoring the warning system signals and of not replenishing, where used, the 

reagent or rectifying the problem identified; 

A.6.3.13. Reserved; 

A.6.3.14. for non-road mobile machinery or category T vehicles with a means to disable 

the operator inducement, information about the operation of this function, and 

a statement indicating that this function shall be only activated in case of 

emergencies, that any activation will be recorded in the on-board computer log 

and that national inspection authorities will be able to read these records with 

a scan tool; 

A.6.3.15. Information on the fuel(s) necessary to maintain the performance of the 

emissions control system in particular: 

(a) Where the engine is to be operated on diesel or non-road gas-oil, a 

statement indicating that a fuel with sulphur content not greater than 10 

mg/kg (20 mg/kg at point of final distribution) cetane number not less 

than 45 and an FAME content not greater than 8.0 per cent v/v shall be 

used. 

(b)  Where additional fuels, fuel mixtures or fuel emulsions are compatible 

with use by the engine, as declared by the manufacturer and stated in 

the type-approval communication, these shall be indicated; 

A.6.3.16. Information on the lubrication oil specifications necessary to maintain the 

performance of the emissions control system; 

A.6.3.17. Where the emission control system requires a reagent, the characteristics of 

that reagent, including the type of reagent, information on concentration when 

the reagent is in solution, operational temperature conditions and reference to 

international standards for composition and quality, consistent with the 

specification set-out in the engine type-approval. 

A.6.3.18. Where applicable, instructions specifying how consumable reagents have to be 

refilled by the operator between normal maintenance intervals. They shall 

indicate how the operator should refill the reagent tank and the anticipated 

frequency of refill, depending upon utilisation of the non-road mobile 

machinery or category T vehicles. 
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A.6.3.19. A statement indicating that in order to maintain the emissions performance of 

the engine, it is essential to use and refill reagent in accordance with the 

specifications set out in paragraphs A.6.3.17. and A.6.3.18.; 

A.6.3.20. Scheduled emission-related maintenance requirements including any 

scheduled exchange of critical emission-related components; 

A.6.3.21. In the case of dual-fuel engines: 

(a) Where applicable, information on the dual-fuel indicators, 

(b) Where a dual-fuel engine has operability restrictions in a service mode, 

a statement indicating that the activation of the service mode will result 

in an effective disablement of non-road mobile machinery or category 

T vehicle operation, 

(c) Where an inducement override function for releasing full engine power 

is available, information about the operation of this function shall be 

provided, 

A.6.4.  The OEM shall provide to the end-users the value of the carbon dioxide (CO2) 

emissions in g/kWh determined during the type-approval process and recorded 

in type-approval certificate accompanied of the following statement: ôThis CO2 

emission value results from testing over a fixed test cycle under laboratory 

conditions of an (a parent) engine representative of the engine type (engine 

family) and shall not imply or express any guarantee of the performance of a 

particular engine once installed in a type of non-road mobile machinery or 

category T vehicleô. 

 

  



ECE/TRANS/WP.29/2018/51 

57 

Appendix 7 

  Procedure for production conformity testing 

A.7.1. This appendix describes the procedure to be used to verify production 

conformity for the emissions of pollutants. 

A.7.2. With a minimum sample size of three engines, the sampling procedure shall be 

set out so that the probability of a lot passing a test with 30 per cent of the 

engines defective is 0.90 (producer's risk = 10 per cent) while the probability 

of a lot being accepted with 65 per cent of the engines defective is 0.10 

(consumer's risk = 10 per cent). 

A.7.3. The following procedure is used for each of the emission pollutants (see Figure 

4.): 

Let:   n = the current sample number. 

A.7.4. Determine for the sample the test statistic quantifying the cumulative number 

of nonconforming tests at the nth test. 

A.7.5. Then: 

(a) If the test statistic is less than or equal to the pass decision number for 

the sample size given in Table 28., a pass decision shall be reached for 

the pollutant; 

(b) If the test statistic is greater than or equal to the fail decision number 

for the sample size given in Table 28., a fail decision shall be reached 

for the pollutant; 

(c) Otherwise, an additional engine is tested in accordance with paragraph 

8.7.2. and the calculation procedure shall be applied to the sample 

increased by one more unit. 

In Table 28 the pass and fail decision numbers shall be calculated by means of 

the International Standard ISO 8422/1991. 
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Table 28  

Test statistics for production conformity testing 

Minimum sample size: 3  Minimum sample size for pass decision: 4  

Cumulative number of engines tested (sample size) Pass decision number Fail decision number 

3 ð 3 

4 0 4 

5 0 4 

6 1 5 

7 1 5 

8 2 6 

9 2 6 

10 3 7 

11 3 7 

12 4 8 

13 4 8 

14 5 9 

15 5 9 

16 6 10 

17 6 10 

18 7 11 

19 8 9 
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Annex 1 

  Templates for information folder and information document  

1. Information folder 

The information folder referred to in paragraph 3 of this Regulation shall 

contain the following:  

1.1.   A list of contents;  

1.2.  Manufacturer's declaration on adherence to all requirements of this Regulation 

in accordance with the template set out in Appendix A.1. to this Annex;  

1.3.  Manufacturer's statement on the compliance of the engine type or engine 

family with the exhaust emission limits set out in Appendix 2 to this Regulation 

with regard to specified liquid fuels, fuel mixtures or fuel emulsions other than 

those set out in paragraph A.3.1.2.2. of Appendix 4 to this Regulation;  

1.4.  For electronically controlled engines of categories NRE and NRG, complying 

with the emission limits set out in Appendix 2 to this Regulation and using 

electronic control to determine both the quantity and timing of injecting fuel 

or using electronic control to activate, de-activate or modulate the emission 

control system used to reduce NOX, a complete overview of the emission 

control strategy, including the base emission control strategy and the means by 

which every auxiliary control strategy directly or indirectly controls the output 

variables;  

1.4.1.  Additional confidential information as set out in Appendix A.2 shall be made 

available, only for the technical service performing the tests and not included 

in the information folder;  

1.5.  Where applicable, a full description of the functional operational 

characteristics of the NOX control measures and inducement system as referred 

to in Annex 9 to this Regulation;  

1.5.1.  Where applicable, a copy of the demonstration reports set out in paragraphs 

A.1.10.5. and A.1.13.4. of Appendix A.1 to Annex 9; 

1.5.2. Where applicable, a description of the connection for, and method to read, the 

records set out at paragraph A.1.5.2.1.1.(e) of Appendix A.1 to Annex 9; 

1.5.3. Where the engine type or engine family is member of a NCD engine family, a 

justification of its membership together with the information requested in 

paragraph 1.5., 1.5.1. and 1.5.2. on the NCD engine family may be supplied 

alternatively, upon agreement of the Type Approval Authority; 

1.6.  Where applicable, a full description of the functional operational 

characteristics of the particulate control measures as referred to in Annex 9 to 

this Regulation;  

1.6.1.  Where applicable, a copy of the demonstration report set out in paragraph 

A.2.9.3.6. of Appendix A.2 to Annex 9; 

1.6.2. Where applicable, a description of the connection for, and method to read, the 

records set out at paragraph A.2.5.2. of Appendix A.2 to Annex 9; 

1.6.3. Where the engine type or engine family is a member of a PCD engine family, 

a justification of its membership together with the information requested in 
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paragraph 1.6., 1.6.1. and 1.6.2. on the PCD engine family may be supplied 

alternatively, upon agreement of the Type Approval Authority; 

1.7.  Manufacturer's declaration, and supporting test reports or data, on deterioration 

factors as referred to in paragraph 5 and in Annex 8 of this Regulation;  

1.7.1.  Where the engine type or engine family is a member of an engine after-

treatment system family, a justification of its membership together with the 

information requested in paragraph 1.7 on the after-treatment system family 

may be supplied alternatively, upon agreement of the Type Approval 

Authority;  

1.8.  Where applicable, the manufacturer's declaration, and supporting test reports 

or data, of the infrequent regeneration adjustment factors referred to in Annex 

4 to this Regulation;  

1.8.1.  Where the engine type or engine family is a member of an engine-after-

treatment system family, a justification of its membership together with the 

information requested in paragraph 1.8 on the engine-after-treatment system 

family may be supplied alternatively, upon agreement of the Type Approval 

Authority; 

1.9.  Manufacturer's declaration and supporting data demonstrating that the 

emission control strategies fitted are designed in such a way as to prevent 

tampering to the extent possible, as referred to in paragraph 5.5 and Appendix 

A.3 to Annex 9 of this Regulation.  

1.9.1.  For engine types and engine families that use an Electronic Control Unit (ECU) 

as part of the emission control system the information shall include a 

description of the provisions taken to prevent tampering with and modification 

of the ECU including the facility for updating using a manufacturer approved 

programme or calibration;  

1.9.2.  For engine types and engine families that use mechanical devices as part of the 

emission control system the information shall include a description of the 

provisions taken to prevent tampering with and modification of the adjustable 

parameters of the emission control system. This shall include the tamper 

resistant components such as carburettor limiter caps or sealing of carburettor 

screws or special screws not adjustable by user;  

1.9.3.  In order to place engines from different engine families into the same tamper 

prevention engine family the manufacturer shall provide confirmation to the 

Type Approval Authority that the measures used to prevent tampering are 

similar.  

1.10.  A description of the physical connector required to receive the torque signal 

from the engine ECU in case the contracting party requires to conduct in-

service monitoring tests, in order to procure such a connector.  

1.11.  A description of overall quality-assurance management systems for conformity 

of production in accordance to paragraph 8. of this Regulation;  

1.12.  A list of scheduled emission-related maintenance requirements and the period 

at which each should occur including any scheduled exchange of critical 

emission-related components;  

1.13.   The completed information document as set out in paragraph 2 of this Annex; 

1.13.1. Where the particulars appearing in the information document for an engine 

approval have changed, the manufacturer shall submit revised pages to the 
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approval authority showing clearly the nature of the change(s) and the date of 

re-issue; 

1.14.  All relevant data, drawings, photographs and other information as required in 

the information document;  

2.  Information document 

The information document shall have a reference number issued by the 

applicant. 

2.1.  All information documents shall contain the following:  

2.1.1.  the general information set out in Part A of Appendix A.3;  

2.1.2.  the information set out in Part B of Appendix A.3, to identify the common 

design parameters of all engine types within an engine family or applicable to 

the engine type where not part of an engine family, intended for type approval; 

2.1.3.  the information set out in Part C of Appendix A.3 following the format of the 

matrix set out in paragraph  2.1.3.1 to identify the items applicable to the parent 

engine or engine type and the engine types within the engine family, if 

applicable: 

2.1.3.1.  Engine type or engine family matrix with example data 

Item 

Number 
Item Description 

Parent 

engine/ 

engine 

type 

Engine types within the engine 

family(if applicable) 

type 

2 

type 

3 

type 

é 

type 

n 

3.1 Engine Identification      

3.1.1 Engine type designation A01 A02 A03 A04 A05 

       

3.2 Performance Parameters      

3.2.1 Declared rated speed(s) 

(rpm): 
2200 2200 2000 1800 1800 

       

3.10 Miscellaneous devices: 

Yes/No 

     

3.10.1 Exhaust gas recirculation 

(EGR) 

     

3.10.1.1 Characteristics 

(cooled/uncooled, high 

pressure/low pressure, 

etc.): 

  

é é é  

2.1.3.2. Reserved 

2.1.3.3.  In the case of constant speed engines with multiple rated speeds an additional 

set column(s) of data for each speed shall be recorded in paragraph 3.2 

(Performance Parameters).  

2.2. Explanatory notes on creation of information document:  

2.2.1.  Upon agreement of the approval authority, the information in paragraph 2.1.2 

and 2.1.3 may be presented in an alternative format;  
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2.2.2.  Each engine type or the parent engine in the matrix set out in paragraph 2.1.3.1 

shall be identified in accordance with the engine family designation and engine 

type designation set out in paragraph 2.3.  

2.2.3.  Only those paragraphs of this Annex relevant for the particular engine family, 

engine types within the engine family or engine type shall be listed; in any 

case, the list shall adhere to the proposed numbering system,  

2.2.4.  Where several options separated by forward slash are given for an entry, the 

unused options shall be struck out, or only the used option(s) shall be shown; 

2.2.5.  When the same value for or description of a certain engine characteristic 

applies for several or all members of an engine family the corresponding cells 

may be merged.  

2.2.6.  Where a picture, diagram or detailed information is required, a reference to an 

appendix may be given;  

2.2.7.  Where a ótypeô of a component is requested, the information supplied shall 

uniquely identify the component; this may be a list of characteristic, a 

manufacturers' name and part or drawing number, a drawing, or a combination 

of the aforementioned or other methods that achieves the same result. 

2.3. Engine type designation and engine family designation  

The manufacturer shall allocate to each engine type and engine family a unique 

alphanumeric code.  

2.3.1.  In the case of an engine type, the code is named engine type designation and 

shall clearly and unequivocally identify those engines presenting a unique 

combination of technical features for those items set out in Part C of Appendix 

A.3 to this Annex applicable to the engine type.  

2.3.2.  In the case of engine types within an engine family, the whole code is named 

Family-Type or óFTô, and is composed of two sections: the first section is 

named engine family designation and identifies the engine family; the second 

section is the engine type designation of each particular engine type within the 

engine family;  

The engine family designation shall clearly and unequivocally identify those 

engines presenting a unique combination of technical features for those items 

set out in Parts B and C of Appendix A.3 to this Annex applicable to the 

particular engine family.  

The FT shall clearly and unequivocally identify those engines presenting a 

unique combination of technical features for those items set out in Part C of 

Appendix A.3 to this Annex applicable to the engine type within the engine 

family.  

2.3.2.1.  The manufacturer may use the same engine family designation to identify the 

same engine family under two or more engine categories.  

2.3.2.2.  The manufacturer shall not use the same engine family designation to identify 

more than one engine family under the same engine category.  

2.3.2.3.  Display of the FT  

In the FT, a space shall be left between the engine family designation and the 

engine type designation, as shown in the example below: 

ó159AF[space]0054ô 
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2.3.3.  Number of characters. 

The number of characters shall not exceed the following:  

(a)  15 for the engine family designation;  

(b)  25 for the engine type designation;  

(c)  40 for the FT.  

2.3.4.  Characters allowed. 

The engine type designation and engine family designation shall be made up 

of Roman letters and/or Arabic numerals;  

2.3.4.1.  The use of brackets and hyphens is permitted provided they do not replace a 

letter or a numeral.  

2.3.4.2.  The use of variable characters is permitted; variable characters shall be denoted 

by a ó#ô, where the variable character is unknown at the time of notification;  

2.3.4.2.1.  The reasons for using such variable characters shall be explained to the 

technical service and Type Approval Authority. 
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Annex 1 - Appendix A.1 

  Declaration by the manufacturer on compliance with UN 
Regulation No. 96, 05 series of amendments. 

 

The undersigned:[ .................................................................................................................. 

(full name and positon)] hereby declares that the following engine type/engine family (*) 

complies in all respects with the requirements of UN Regulation No. 96, 05 series of 

amendments and does not use any defeat strategy. 

All emission control strategies comply, where applicable, with the requirements for Base 

Emission Control Strategy (BECS) and Auxiliary Emission Control Strategy (AECS) set-out 

in paragraph 2 of Annex 9 to   Regulation 96-05 and have been disclosed in accordance with 

that Annex and with Annex 1 to  Regulation 96-05. 

1.  Make (trade name(s) of manufacturer): ......................................................................... 

2.  Commercial name(s) (if applicable): ............................................................................ 

3.  Company name and address of manufacturer: ............................................................... 

4.  Name and address of manufacturer's authorised representative (if any): ....................... 

5.  Engine type designation/ engine family designation/ FT (*): ........................................ 

 (Place) (Date) éééééééééééééééééééééééééééééé... 

Identity(**) and signature of the person enpowered to draw up the declaration on behalf of 

the manufacturer: ............................................................ 

Explanatory notes to Appendix A.1 to Annex 1:  

(Footnote markers, footnotes and explanatory notes not to be stated on the manufacturer's 

declaration)  

(*) Strike out the unused options, or only show the used option(s). 

(**) The identity of the person empowered by the manufacturer or his authorised 

representative to sign this declaration must be indicated adjacent to his of her signature. The 

identitiy of the person is understood as comprising his or her name and position. 
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Annex 1 - Appendix A.2 

  Confidential information on emission control strategy  

A.2.1.  This Appendix shall apply to electronically controlled engines, which use 

electronic control to determine both the quantity and timing of injecting fuel.  

A.2.2.  Additional information shall be presented to the technical service but not 

annexed to the application for type approval. This information shall include all 

the parameters modified by any auxiliary emission control strategy and the 

boundary conditions under which this strategy operates and in particular:  

(a)  A description of the control logic, of timing strategies and switch points, 

during all modes of operation for the fuel and other essential systems, 

resulting in effective emission control (such as exhaust gas recirculation 

(EGR) or reagent dosing);  

(b)  A justification for the use of any auxiliary emission control strategy 

applied to the engine, accompanied by material and test data, 

demonstrating the effect on exhaust emissions. This justification may 

be based on test data, sound engineering analysis, or a combination of 

both;  

(c)  A detailed description of algorithms or sensors (where applicable) used 

for identifying, analysing, or diagnosing incorrect operation of the NOX 

control system;  

(d)  A detailed description of algorithms or sensors (where applicable) used 

for identifying, analysing, or diagnosing incorrect operation of the 

particulate control system.  

A.2.3.  The additional information required in paragraph A.2.2 shall be treated as 

strictly confidential. It shall be retained by the manufacturer and made 

available for inspection by the Type Approval Authority at the time of type 

approval or upon request at any time during the validity of the type approval. 

In this case, the Type Approval Authority shall treat this information as 

confidential and shall not disclose it to other parties. 
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Annex 1 - Appendix A.3 

Template for information document 

 

 

PART A 

 

1.  GENERAL INFORMATION  

1.1. Make (trade name(s) of manufacturer): ............................................................. 

1.2. Commercial name(s) (if applicable): ................................................................. 

1.3. Company name and address of manufacturer: ................................................... 

1.4. Name and address of manufacturer's authorised representative (if any): ............ 

1.5.  Name(s) and address(es) of assembly/manufacture plant(s): .............................. 

1.6.  Engine type designation/engine family designation/FT: .................................... 

1.7.  Category and sub-category of the engine type/engine family*: NRE-v-1/NRE-

v-2/NRE-v-3/NRE-v-4/NRE-v-5/NRE-v-6/NRE-v-7/NRE-c-1/NRE-c-2 

/NRE-c-3/NRE-c-4/NRE-c-5/NRE-c-6/NRE-c-7/NRG-v-1/NRG-c-1/NRSh-

v-1a/NRSh-v-1b/NRS-vr-1a/NRS-vr-1b/NRS-vi-1a/NRS-vi-1b/NRS-v-2a 

/NRS-v-2b/NRS-v-3/SMB-v-1/ATS-v-1  

1.8. Emissions durability period category: Not Applicable/Cat 1 (Consumer 

products)/Cat 2 (Semi-professional products)/Cat 3 (Professional products)  

1.9.  Reserved 

1.10. Reserved  

1.11. Reference power is: rated net power/maximum net power  

1.12. Primary NRSC test cycle: C1/C2/D2/G1/G2/G3/H  

1.13. Transient test cycle: Not applicable/NRTC/LSI-NRTC  

1.14. Restrictions on use (if applicable): 

 

PART B 

 

2. COMMON DESIGN PARAMETERS OF ENGINE FAMILY (1)  

2.1. Combustion Cycle: four stroke cycle/two stroke cycle/rotary/other (specify) .... 

2.2. Ignition Type: Compression ignition/spark ignition  

2.3. Configuration of the cylinders  

2.3.1. Position of the cylinders in the block: Single/V/in-

line/opposed/radial/other(specify): .................................................................... 

  

 *  Strike through what is not applicable 
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2.3.2. Bore centre to centre dimension (mm): .............................................................. 

2.4. Combustion chamber type/design 

2.4.1. Open chamber/divided chamber/other(specify) 

2.4.2. Valve and porting configuration: ........................................................................ 

2.4.3. Number of valves per cylinder: ........................................................................... 

2.5. Range of swept volume per cylinder (cm3): ....................................................... 

2.6. Main Cooling medium: Air/Water/Oil  

2.7. Method of air aspiration: naturally aspirated/pressure charged/pressure 

charged with charge cooler 

2.8. Fuel  

2.8.1.  Fuel Type: Diesel (non-road gas-oil)/Ethanol for dedicated compression 

ignition engines (ED95)/Petrol (E10)/ Ethanol (E85)/(Natural 

gas/Biomethane)/Liquid Petroleum Gas (LPG)  

2.8.1.1. Sub Fuel type (Natural gas/Biomethane only): Universal fuel ð high calorific 

fuel (H-gas) and low calorific fuel (L-gas)/Restricted fuel ð high calorific fuel 

(H-gas)/Restricted fuel ð low calorific fuel (L-gas)/Fuel specific (LNG);  

2.8.2. Fuelling arrangement: Liquid-fuel only/Gaseous-fuel only/Dual-fuel type 

1A/Dual-fuel type 1B/Dual-fuel type 2A/Dual-fuel type 2B/Dual-fuel type 3B  

2.8.3. List of additional fuels, fuel mixtures or emulsions compatible with use by the 

engine declared by the manufacturer in accordance with Appendix 4 to this 

Regulation (provide reference to recognised standard or specification): 

..................................................................................................... 

2.8.4. Lubricant added to fuel: Yes/No  

2.8.4.1. Specification: 

............................................................................................................................ 

2.8.4.2. Ratio of fuel to oil: .............................................................................................. 

2.8.5. Fuel supply type: Pump (high pressure) line and injector/in-line pump or 

distributor pump/Unit injector/ Common rail/Carburettor)/port injector/direct 

injector/Mixing unit/other(specify): ................................................................... 

2.9. Engine management systems: mechanical/electronic control strategy (2)  

2.10. Miscellaneous devices: Yes/No (if yes provide a schematic diagram of the 

location and order of the devices)  

2.10.1. Exhaust gas recirculation (EGR): Yes/No (if yes, complete section 3.10.1 and 

provide a schematic diagram of the location and order of the devices)  

2.10.2. Water injection: Yes/No (if yes, complete section 3.10.2 and provide a 

schematic diagram of the location and order of the devices)  

2.10.3. Air injection: Yes/No (if yes, complete section 3.10.3 and provide a schematic 

diagram of the location and order of the devices)  

2.10.4. Others: Yes/No (if yes specify, complete section 3.10.4 and provide a 

schematic diagram of the location and order of the devices): 

............................................................................................................................ 

2.11. Exhaust after-treatment system: Yes/No (if yes provide a schematic diagram 

of the location and order of the devices) 
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2.11.1.  Oxidation catalyst: Yes/No  

(if yes, complete section 3.11.2)  

2.11.2.  De NOX system with selective reduction of NOX (addition of reducing agent): 

Yes/No  

(if yes, complete section 3.11.3)  

2.11.3.  Other De NOX systems: Yes/No  

(if yes, complete section 3.11.3)  

2.11.4.  Three-way catalyst combining oxidation and NOX reduction: Yes/No  

(if yes, complete section 3.11.3)  

2.11.5.  Particulate after-treatment system with passive regeneration: Yes/No  

(if yes, complete section 3.11.4)  

2.11.5.1.  Wall-flow/non-wall-flow  

2.11.6.  Particulate after-treatment system with active regeneration: Yes/No  

(if yes, complete section 3.11.4)  

2.11.6.1.  Wall-flow/non-wall-flow  

2.11.7.  Other particulate after-treatment systems: Yes/No  

(if yes, complete section 3.11.4)  

2.11.8. Other after-treatment devices (specify): ............................................................. 

(if yes, complete section 3.11.5)  

2.11.9.  Other devices or features that have a strong influence on emissions Yes/No 

(specify): ............................................................................................................ 

(if yes, complete section 3.11.7) 
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PART C 

 

Item Number Item Description 

Parent 
engine/ 

engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.1. Engine Identification       

3.1.1. Engine type designation       

3.1.2. 
Engine type designation shown on engine 

marking: yes/no 
      

3.1.3. Location of the statutory marking:       

3.1.4. Method of attachment of the statutory marking:       

3.1.5. 

Drawings of the location of the engine 

identification number (complete example with 

dimensions): 

      

3.2. Performance Parameters       

3.2.1. Declared rated speed(s) (rpm):       

3.2.1.1. 

Fuel delivery/stroke (mm3) for diesel engine, 

fuel flow (g/h) for other engines, at rated net 

power: 

      

3.2.1.2. Declared rated net power (kW):       

3.2.2. Maximum power speed(rpm):      
If different from 

rated speed 

3.2.2.1. 

Fuel delivery/stroke (mm3) for diesel engine, 

fuel flow (g/h) for other engines, at maximum 

net power: 

      

3.2.2.2. Maximum net power (kW):      
If different from 

rated speed 

3.2.3. Declared maximum torque speed (rpm):      If applicable 

3.2.3.1. 

Fuel delivery/stroke (mm3) for diesel engine, 

fuel flow (g/h) for other engines, at maximum 

torque speed: 

      

3.2.3.2. Declared maximum torque (Nm):      If applicable 

3.2.4. Declared 100 % test speed:      If applicable 

3.2.5. Declared Intermediate test speed:      If applicable 

3.2.6. Idle speed (rpm)      If applicable 

3.2.7. Maximum no load speed (rpm):      If applicable 

3.2.8 Declared minimum torque (Nm)      If applicable 

3.3. Run-in procedure      
Optional at choice of 

manufacturer 

3.3.1. Run-in time:       

3.3.2. Run-in cycle:       

3.4. Engine test       

3.4.1. Specific fixture required: Yes/No      For NRSh only 

3.4.1.1 

Description, including photographs and/or 

drawings, of the system for mounting the engine 

on the test bench including the power 

transmission shaft for connection to the 

dynamometer: 

      

3.4.2. 
Exhaust mixing chamber permitted by 

manufacturer: Yes/No 
     For NRSh only 

3.4.2.1. 
Exhaust mixing chamber description, 

photograph and/or drawing: 
     If applicable 
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Item Number Item Description 

Parent 

engine/ 
engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.4.3. 
Manufacturers chosen NRSC: RMC/Discrete 

mode 
      

3.4.4. Reserved       

3.4.5. 
Number of pre-conditioning cycles prior to 

transient test 
     

If applicable, 

minimum 1.0 

3.4.6. 
Pre-conditioning for RMC NRSC: Steady-state 

operation/RMC  
      

3.4.6.1. 
In case of RMC, number of pre-conditioning 

RMC prior to RMC NRSC test 
     Minimum 0.5 

3.5. Lubrication system        

3.5.1. Lubricant temperature      If applicable 

3.5.1.1. Minimum (хC):       

3.5.1.2. Maximum (хC):       

3.6. Combustion Cylinder       

3.6.1. Bore(mm):       

3.6.2. Stroke(mm):       

3.6.3. Number of cylinders:       

3.6.4. Engine total swept volume (cm3):       

3.6.5. 
Swept volume per cylinder as % of parent 

engine: 
     If engine family 

3.6.6. Volumetric compression ratio:      Specify tolerance 

3.6.7. Combustion system description:        

3.6.8. 
Drawings of combustion chamber and piston 

crown: 
      

3.6.9. 
Minimum cross sectional area of inlet and outlet 

ports (mm2): 
      

3.6.10. Valve timing       

3.6.10.1. 

Maximum lift and angles of opening and 

closing in relation to dead centre or equivalent 

data: 

      

3.6.10.2. Reference and/or setting range:       

3.6.10.3. Variable valve timing system: Yes/No      

If applicable and 

where intake and/or 

exhaust 

3.6.10.3.1. Type: continuous/(on/off)       

3.6.10.3.2. Cam phase shift angle:       

3.6.11. Porting configuration      
2-stroke only, if 

applicable 

3.6.11.1. Positon, size and number:       

3.7. Cooling system      
Complete relevant 

section 

3.7.1. Liquid cooling       

3.7.1.1. Nature of liquid:       

3.7.1.2. Circulating pumps: Yes/No       

3.7.1.2.1. type(s):       

3.7.1.2.2. Drive ratio(s):      If applicable 

3.7.1.3. Minimum coolant temperature at outlet (хC):       
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Item Number Item Description 

Parent 

engine/ 
engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.7.1.4. Maximum coolant temperature at outlet (хC):       

3.7.2. Air cooling       

3.7.2.1. fan: Yes/No        

3.7.2.1.1. type(s):       

3.7.2.1.2. Drive ratio(s):       If applicable 

3.7.2.2. Maximum temperature at reference point (хC):        

3.7.2.2.1. Reference point location       

3.8. Aspiration        

3.8.1. 
Maximum allowable intake depression at 100% 

engine speed and at 100% load (kPa) 
      

3.8.1.1. With clean air cleaner:       

3.8.1.2. With dirty air cleaner:       

3.8.1.3. Location, of measurement:       

3.8.2. Pressure charger(s): Yes/No       

3.8.2.1. Type(s):       

3.8.2.2. 

Description and schematic diagram of the 

system (e.g. maximum charge pressure, waste 

gate, VGT, Twin turbo, etc.): 

      

3.8.3. Charge air cooler: Yes/No       

3.8.3.1. Type: air-air/air-water/other(specify)       

3.8.3.2. 
Maximum charge air cooler outlet temperature 

at 100% speed and 100% load (хC):  
      

3.8.3.3. 

Maximum allowable pressure drop across 

charge cooler at 100% engine speed and at 

100% load (kPa): 

      

3.8.4. Intake throttle valve: Yes/No       

3.8.5. Device for recycling crankcase gases: Yes/No       

3.8.5.1. If yes, description and drawings:       

3.8.5.2. 
If no, compliance with paragraph 5.7. of this 

Regulation: Yes/No 
      

3.8.6. Inlet path      
2-stroke, NRS and 

NRSh only 

3.8.6.1. 
Description of inlet path, (with drawings, 

photographs and/or part numbers): 
      

3.8.7. Air filter       
2-stroke, NRS and 

NRSh only 

3.8.7.1. Type:       

3.8.8. Intake air-silencer       
2-stroke, NRS and 

NRSh only 

3.8.8.1. Type:       

3.9. Exhaust system       

3.9.1. 

Description of the exhaust system (with 

drawings, photos and/or part numbers as 

required): 

     
2 stroke, NRS and 

NRSh only 

3.9.2. Maximum exhaust temperature (хC):       

3.9.3. 
Maximum permissible exhaust backpressure at 

100% engine speed and at 100% load (kPa):  
      

3.9.3.1. Location of measurement:        
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Item Number Item Description 

Parent 

engine/ 
engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.9.4. 

Exhaust backpressure at loading level specified 

by manufacturer for variable restriction after-

treatment at start of test (kPa): 

      

3.9.4.1. Location and speed/load conditions:       

3.9.5. Exhaust throttle valve: Yes/No       

3.10. Miscellaneous devices: Yes/No       

3.10.1. Exhaust gas recirculation (EGR)       

3.10.1.1. 
Characteristics: cooled/uncooled, high 

pressure/low pressure/other (specify): 
      

3.10.2. Water injection       

3.10.2.1. Operation principle:       

3.10.3. Air injection       

3.10.3.1. Operation principle       

3.10.4. Others       

3.10.4.1. Type(s)       

3.11. Exhaust after-treatment system       

3.11.1. Location        

3.11.1.1. 
Place(s) and maximum/minimum distance(s) 

from engine to first after-treatment device: 
      

3.11.1.2. 

Maximum temperature drop from exhaust or 

turbine outlet to first after-treatment device (хC) 

if stated: 

      

3.11.1.2.1. Test conditions for measurement:       

3.11.1.3. 
Minimum temperature at inlet to first after-

treatment device, (ϊC) if stated: 
      

3.11.1.3.1. Test conditions for measurement:         

3.11.2. Oxidation catalyst       

3.11.2.1. Number of catalytic converters and elements:       

3.11.2.2. 
Dimensions and volume of the catalytic 

converter(s): 
     Or drawing 

3.11.2.3. Total charge of precious metals (g):       

3.11.2.4. Relative concentration of each compound (%):       

3.11.2.5. Substrate (structure and material):       

3.11.2.6. Cell density:       

3.11.2.7. Type of casing for the catalytic converter(s):       

3.11.3. 
Catalytic exhaust after-treatment system for 

NOX or three way catalyst 
      

3.11.3.1. Type:       

3.11.3.2. Number of catalytic converters and elements:       

3.11.3.3. Type of catalytic action:       

3.11.3.4. 
Dimensions and volume of the catalytic 

converter(s): 
     Or drawing 

3.11.3.5. Total charge of precious metals (g):       

3.11.3.6. Relative concentration of each compound (%):       

3.11.3.7. Substrate (structure and material):       

3.11.3.8. Cell density:       

3.11.3.9. Type of casing for the catalytic converter(s):       
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Item Number Item Description 

Parent 

engine/ 
engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.11.3.10. Method of regeneration:      If applicable 

3.11.3.10.1. Infrequent regeneration: Yes/No:      
If yes, complete 

section 3.11.6. 

3.11.3.11. Normal operating temperature range (хC):       

3.11.3.12. Consumable reagent: Yes/No       

3.11.3.12.1. 
Type and concentration of reagent needed for 

catalytic action: 
      

3.11.3.12.2. 

Lowest concentration of the active ingredient 

present in the reagent that does not activate 

warning system (CDmin) (%vol): 

      

3.11.3.12.3. 
Normal operational temperature range of 

reagent:  
      

3.11.3.12.4. International standard:      If applicable 

3.11.3.13. NOX sensor(s): Yes/No       

3.11.3.13.1. Type:       

3.11.3.13.2. Location(s)       

3.11.3.14. Oxygen sensor(s): Yes/No       

3.11.3.14.1. Type:       

3.11.3.14.2. Location(s):       

3.11.4. Particulate after-treatment system       

3.11.4.1. 
Type of filtration: wall-flow/ non-wall-

flow/other (specify) 
      

3.11.4.2. Type:       

3.11.4.3. 
Dimensions and capacity of the particulate 

after-treatment system: 
     Or drawing 

3.11.4.4. 
Location place(s) and maximum and minimum 

distance(s) from engine: 
      

3.11.4.5. 
Method or system of regeneration, description 

and/or drawing: 
      

3.11.4.5.1. Infrequent regeneration: Yes/No      
If yes, complete 

section 3.11.6. 

3.11.4.5.2. 
Minimum exhaust gas temperature for initiating 

regeneration procedure (хC): 
      

3.11.4.6. Catalytic coating: Yes/No       

3.11.4.6.1. Type of catalytic action:       

3.11.4.7. Fuel borne catalyst (FBC): Yes/No       

3.11.4.8. Normal operating temperature range (хC):       

3.11.4.9. Normal operating pressure range (kPa)       

3.11.4.10. Storage capacity soot/ash (g):       

3.11.4.11. Oxygen sensor(s): Yes/No       

3.11.4.11.1. Type:       

3.11.4.11.2. Location(s):       

3.11.5. Other after-treatment devices       

3.11.5.1. Description and operation:       

3.11.6. Infrequent Regeneration       

3.11.6.1. Number of cycles with regeneration       

3.11.6.2. Number of cycles without regeneration        
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Item Number Item Description 

Parent 

engine/ 
engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.11.7. Other devices or features       

3.11.7.1. Type(s)       

3.12. 
Fuel feed for liquid-fuelled CI or, where 

applicable, dual-fuel engines 
      

3.12.1. Feed pump       

3.12.1.1. Pressure (kPa) or characteristic diagram:       

3.12.2. Injection system       

3.12.2.1. Pump       

3.12.2.1.1. Type(s):       

3.12.2.1.2. Rated pump speed (rpm):       

3.12.2.1.3. 
mm3 per stroke or cycle at full injection at rated 

pump speed: 
     Specify tolerance 

3.12.2.1.4. Torque peak pump speed (rpm):       

3.12.2.1.5. 
mm3 per stroke or cycle at full injection at 

torque peak pump speed 
     Specify tolerance 

3.12.2.1.6. Characteristic diagram:      

As alternative to 

entries 3.12.2.1.1. to 

3.12.2.1.5. 

3.12.2.1.7. Method used: on engine/on pump bench       

3.12.2.2. Injection timing       

3.12.2.2.1. Injection timing curve:      
Specify tolerance, if 

applicable 

3.12.2.2.2. Static Timing:      Specify tolerance 

3.12.2.3. Injection piping       

3.12.2.3.1. Length(s) (mm):       

3.12.2.3.2. Internal diameter (mm):       

3.12.2.4. Common rail: Yes/No       

3.12.2.4.1. Type:       

3.12.3. Injector(s)       

3.12.3.1. Type(s):       

3.12.3.2. Opening pressure (kPa):      Specify tolerance 

3.12.4. ECU: Yes/No       

3.12.4.1. Type(s):       

3.12.4.2. Software calibration number(s):       

3.12.4.3. 

Communication standard(s) for access to data 

stream information: ISO 27145 with ISO 

15765-4 (CAN-based)/ISO 27145 with ISO 

13400 (TCP/IP-based)/SAE J1939-73 

      

3.12.5. Governor       

3.12.5.1. Type(s):       

3.12.5.2. Speed at which cut-off starts under full load:      
Specify range, if 

applicable 

3.12.5.3. Maximum no-load speed:      
Specify range, if 

applicable 

3.12.5.4. Idle speed (rpm):      
Specify range, if 

applicable 
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Item Number Item Description 

Parent 

engine/ 
engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.12.6. Cold-start system: Yes/No       

3.12.6.1. Type(s):       

3.12.6.2. Description:       

3.12.7. 
Fuel temperature at the inlet to the fuel injection 

pump 
      

3.12.7.1. Minimum (хC):       

3.12.7.2. Maximum (хC):       

3.13. Fuel feed for liquid fuel spark ignition engine       

3.13.1. Carburettor       

3.13.1.1. Type(s):       

3.13.2. Port fuel injection:       

3.13.2.1. single-point / multi-point       

3.13.2.2. Type(s):       

3.13.3. Direct injection:       

3.13.3.1. Type(s):       

3.13.4. 
Fuel temperature at location specified by 

manufacturer 
      

3.13.4.1. Location:       

3.13.4.2. Minimum (хC)       

3.13.4.3. Maximum (хC)       

3.14. 

Fuel feed for gaseous fuel engines or where 

applicable, dual-fuel engines (in the case of 

systems laid out in a different manner, 

supply equivalent information)  

      

3.14.1. 
Fuel: LPG /NG-H/NG-L /NG-HL/LNG/Fuel 

specific LNG 
      

3.14.2. Pressure regulator(s)/vaporiser (s)        

3.14.2.1. Type(s)       

3.14.2.2. Number of pressure reduction stages       

3.14.2.3. 
 Pressure in final stage minimum and maximum. 

(kPa) 
      

3.14.2.4. Number of main adjustment points:       

3.14.2.5. Number of idle adjustment points:       

3.14.3. 
Fuelling system: mixing unit/gas 

injection/liquid injection/direct injection 
      

3.14.3.1. Mixture strength regulation       

3.14.3.1.1. 
System description and/or diagram and 

drawings: 
      

3.14.4. Mixing unit       

3.14.4.1. Number:       

3.14.4.2. Type(s):       

3.14.4.3. Location:       

3.14.4.4. Adjustment possibilities:       

3.14.5. Inlet manifold injection       

3.14.5.1. Injection: single-point/multi-point        

3.14.5.2. 
Injection: continuous/simultaneously timed/ 

sequentially timed  
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Item Number Item Description 

Parent 

engine/ 
engine 

type 

Engine types within the engine family 

(if applicable) 

Explanatory notes (not 

included in document) 

type 2 type 3 type é type n  

3.14.5.3. Injection equipment       

3.14.5.3.1. Type(s):       

3.14.5.3.2. Adjustment possibilities:       

3.14.5.4. Supply pump      If applicable 

3.14.5.4.1. Type(s):       

3.14.5.5. Injector(s)       

3.14.5.5.1. Type(s):       

3.14.6. Direct injection       

3.14.6.1. Injection pump/pressure regulator        

3.14.6.1.1. Type(s):       

3.14.6.1.2. Injection timing (specify):       

3.14.6.2. Injector(s)       

3.14.6.2.1. Type(s):       

3.14.6.2.2. Opening pressure or characteristic diagram :       

3.14.7. Electronic Control Unit (ECU)       

3.14.7.1. Type(s):       

3.14.7.2. Adjustment possibilities:       

3.14.7.3. Software calibration number(s):       

3.14.8. 
Approvals of engines for several fuel 

compositions 
      

3.14.8.1. Self-adaptive feature: Yes/No       

3.14.8.2. 
Calibration for a specific gas composition: NG-

H/NG-L/NG-HL/ LNG/Fuel specific LNG 
      

3.14.8.3. 
Transformation for a specific gas composition: 

NG-HT/NG-LT/NG-HLT 
      

3.14.9. Fuel temperature pressure regulator final stage        

3.14.9.1. Minimum ((хC):       

3.14.9.2. Maximum ((хC):       

3.15. Ignition system       

3.15.1. Ignition coil(s)       

3.15.1.1. Type(s):       

3.15.1.2. Number:       

3.15.2. Spark plug(s)       

3.15.2.1. Type(s):       

3.15.2.2. Gap setting:       

3.15.3. Magneto       

3.15.3.1. Type(s):       

3.15.4. Ignition timing control: Yes/No       

3.15.4.1. 
Static advance with respect to top dead centre 

(crank angle degrees): 
      

3.15.4.2. Advance curve or map:      If applicable 

3.15.4.3. Electronic control: Yes/No       
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Explanatory notes to Appendix A.3:  

(Footnote markers, footnotes and explanatory notes not to be stated on the information document)  

(Whenever options are offered please strikeout or do not mention those not applicable) 

In the case of combined catalyst and particulate filter both pertinent sections shall be filled. 
(1) As defined in paragraph 7 of this Regulation.  
(2) Refer to paragraph 2.4.13 in Annex 10 (engine family definition). 
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Annex 2 

  Communication  

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

  ...................................... 

  ...................................... 

  ...................................... 

 

 
 

 

Concerning:2  Approval granted 

Approval extended 

Approval refused 

Approval withdrawn 

Production definitively discontinued 

of an engine type or engine family with regard to gaseous and particulate pollutant emissions 

pursuant to UN Regulation No. 96, 05 series of amendments. 

Approval No.: ................................    Extension No.: ................................ 

Reason for extension/refusal/withdrawal: 2 .......................................................................... 

SECTION I 

1.1.  Make (trade name(s) of manufacturer): ........................................................................ 

1.2.  Commercial name(s) (if applicable): ............................................................................ 

1.3.  Company name and address of manufacturer: .............................................................. 

1.4.  Name and address of manufacturer's authorised representative (if any): ..................... 

1.5.  Name(s) and address(es) of assembly/manufacture plant(s): ....................................... 

1.6.  Engine type designation/engine family designation/FT: 2 ............................................ 

1.7.  Category and sub-category of the engine type/engine family: 2 3 ................................. 

1.8.  Emissions durability period category: Not Applicable/Cat 1/Cat 2/Cat 3 2  

SECTION II 

1.  Technical service responsible for carrying out the test(s): ........................................... 

2.  Date(s) of the test report(s): ......................................................................................... 

3.  Number(s) of the test report(s): ................................................................................... 
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SECTION III 

The undersigned hereby certifies the accuracy of the manufacturer's description in the 

attached information document of the engine type/engine family2 described above, for 

which one or more representative samples, selected by the approval authority, have been 

submitted as prototypes and that the attached test results apply to the engine type/engine 

family2.  

1.  The engine type/engine family2 meets/does not meet2 the requirements laid down in 

UN Regulation 96, 05 series of amendments.  

2.  The approval is granted/extended/refused/withdrawn2  

Place: ........................................................................................................................................ 

Date: .........................................................................................................................................  

Name and signature: .................................................................................................................  

Attachments:  

Information folder 

Test report(s) 

All other documents added by the technical services or by the Type Approval Authority 

to the information folder in the course of carrying out their functions. 

ADDENDUM 

Approval number: ................................................................................................................... 
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PART A ð CHARACTERISTICS OF THE ENGINE TYPE/ENGINE FAMILY ( 2)  

2.  Common design parameters of the engine type/engine family 2  

2.1.  Combustion Cycle: four stroke cycle/two stroke cycle/rotary/other: 

....................................................................................................... (describe) 2  

2.2.  Ignition Type: Compression ignition/spark ignition 2  

2.3.1.  Position of the cylinders in the block: V/in-line/radial/other(describe) 2  

2.6  Main Cooling medium: Air/Water/Oil 2  

2.7.  Method of air aspiration: naturally aspirated/pressure charged/pressure 

charged with charge cooler 2 

2.8.1.  Fuel Type(s): Diesel (non-road gas-oil)/Ethanol for dedicated compression 

ignition engines (ED95)/Petrol (E10)/ Ethanol (E85)/(Natural 

gas/Biomethane)/Liquid Petroleum Gas (LPG) 2 

2.8.1.1.  Sub Fuel type (Natural gas/Biomethane only): Universal fuel ð high calorific 

fuel (H-gas) and low calorific fuel (L-gas)/Restricted fuel ð high calorific fuel 

(H-gas)/Restricted fuel ð low calorific fuel (L-gas)/Fuel specific (LNG);  

2.8.2.  Fuelling arrangement: Liquid-fuel only/Gaseous-fuel only/Dual-fuel type 

1A/Dual-fuel type 1B/Dual-fuel type 2A/Dual-fuel type 2B/Dual-fuel type    

3B 2 

2.8.3.  List of additional fuels compatible with use by the engine declared by the 

manufacturer in accordance with paragraph A.3.1.2.3. of Annex 3 to paragraph 

5 of this Regulation (provide reference to recognised standard or 

specification): ............................................................  

2.8.4.  Lubricant added to fuel: Yes/No 2 

2.8.5.  Fuel supply type: Pump (high pressure) line and injector/in-line pump or 

distributor pump/Unit injector/ Common rail/Carburettor)/port injector/direct 

injector/Mixing unit/other(specify) 2 

2.9.  Engine management systems: mechanical/electronic control strategy 2 

2.10.  Miscellaneous devices: Yes/No 2 

2.10.1.  Exhaust gas recirculation (EGR): Yes/No 2 

2.10.2.  Water injection: Yes/No 2 

2.10.3.  Air injection: Yes/No 2 

2.10.4.  Others (specify): ................................................................................................. 

2.11.  Exhaust after-treatment system: Yes/No 2 

2.11.1.  Oxidation catalyst: Yes/No 2 

2.11.2.  De NOX system with selective reduction of NOX (addition of reducing agent): 

Yes/No 2 

2.11.3.  Other De NOX systems: Yes/No 2 

2.11.4.  Three-way catalyst combining oxidation and NOx reduction: Yes/No 2 

2.11.5.  Particulate after-treatment system with passive regeneration: Yes/No 2 

2.11.6.  Particulate after-treatment system with active regeneration: Yes/No 2  
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2.11.7.  Other particulate after-treatment systems: Yes/No 2 

2.11.8.  Three-way catalyst combining oxidation and NOX reduction: Yes/No 2 

2.11.9.  Other after-treatment devices (specify): ............................................................. 

2.11.10.  Other devices or features that have a strong influence on emissions (specify): 

............................................................................................................................ 

3. Essential characteristics of the engine type(s) 

Item Number Item Description 
Parent Engine 

/ Engine type 

Engine types within the family 

(if applicable) 

3.1.1. Engine Type Designation:     

3.1.2. Engine type designation shown on 

engine mark: Yes/No2 

    

3.1.3. Location of the manufacturer's 

statutory marking: 

    

3.2.1. Declared rated speed (rpm):     

3.2.1.2. Declared rated net Power (kW):     

3.2.2. Maximum power speed (rpm):     

3.2.2.2. Maximum net power (kW):     

3.2.3. Declared maximum torque speed 

(rpm): 

    

3.2.3.2. Declared maximum torque (Nm):     

3.6.3. Number of Cylinders:     

3.6.4. Engine total swept volume (cm3):     

3.8.5. Device for recycling  crankcase gases: 

Yes/No2 

    

3.11.3.12. Consumable reagent: Yes/No2     

3.11.3.12.1. Type and concentration of reagent 

needed for catalytic action: 

    

3.11.3.13. NOX sensor(s): Yes/No2     

3.11.3.14. Oxygen sensor: Yes/No2     

3.11.4.7. Fuel borne catalyst (FBC): Yes/No2     

Particular conditions to be respected in the installation of the engine on non-road mobile machinery 

or category T vehicle: 

3.8.1.1. 

Maximum allowable intake 

depression at 100% engine speed and 

at 100% load (kPa) with clean air 

cleaner: 

    

3.8.3.2. 

Maximum charge air cooler outlet 

temperature at 100% speed and 100% 

load (°C): 
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Item Number Item Description 
Parent Engine 

/ Engine type 

Engine types within the family 

(if applicable) 

3.8.3.3. 

Maximum allowable pressure drop 

across charge cooler at 100% engine 

speed and at 100% load (kPa) (if 

applicable): 

    

3.9.3. 

Maximum permissible exhaust gas 

back-pressure at 100% engine speed 

and at 100% load (kPa): 

    

3.9.3.1. Location of measurement:     

3.11.1.2 

Maximum temperature drop from 

exhaust system or turbine outlet to 

first exhaust after-treatment system 

(°C) if stated: 

    

3.11.1.2.1. Test conditions for measurement:     

 

PART B ï TEST RESULTS 

3.8. Manufacturer intends to use ECU torque signal for in-service monitoring: 

Yes/No2 

3.8.1. Dynamometer torque greater than or equal to 0.93x ECU torque: Yes/No2 

3.8.2. ECU torque correction factor in case that dynamometer torque less than 0.93x 

ECU torque: 

11.1  Cycle emissions results 

Emissions 
CO 

(g/kWh) 

HC 

(g/kWh) 

NOX 

(g/kWh) 

HC+ NOX 

(g/kWh) 
PM 

(g/kWh) 

PN 

#/kWh 

Test 

Cycle4 

NRSC final result with 

DF. 

       

NRTC Final test result 

with DF 

       

11.2  CO2 result: 

11.3. Reference values in case the contracting party requires to conduct in-service 

monitoring tests 

11.3.1.  NRTC reference work (kWh): 

11.3.2.  NRTC reference CO2 (g): 
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Explanatory notes to Annex 2 

(Footnote markers, footnotes and explanatory notes not to be stated on the type-approval 

certificate) 

1 The distinguish numbers of the Contracting Parties to the 1958 Agreement are 

reproduced in Annex 3 to the Consolidated Resolution on the Construction of 

Vehicles (R.E.3), document ECE/TRANS/WP.29/78/Rev.6 - 

www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html 

2 Strike out the unused options, or only show the used option(s). 

3 Indicate the applicable option for the category and sub-category in accordance 

with entry 1.7. of the information document set out in Part A of Appendix A.3 

to Annex 1. 

4 Indicate the used test cycle as prescribed in Appendix A.6 to Annex 4 to this 

Regulation. 

 

 

http://www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html
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Annex 2 - Appendix A.1 

  Test Report 

A.1.1.  General requirements  

One test report shall be completed for each tests required for the type-approval. 

Each additional (e.g. a second speed on a constant speed engine) or 

supplementary test (e.g. another fuel is tested) will require an additional or 

supplementary test report.  

A.1.2.  Explanatory notes on creation of a test report  

A.1.2.1.  A test report shall contain at least the information set out in paragraph A.1.3.  

A.1.2.2.  Notwithstanding paragraph A.1.2.1, only those sections or sub-sections 

relevant for the particular test and for the particular engine family, engine types 

within the engine family or engine type tested need to be stated in the test report 

(e.g. if a NRTC is not run this section may be omitted);  

A.1.2.3.  The test report may contain more information than that requested in paragraph 

A.1.2.1 but in any case, shall adhere to the proposed numbering system;  

A.1.2.4.  Where several options separated by forward slash are given for an entry, the 

unused options shall be struck out, or only the used option(s) shall be shown;  

A.1.2.5.  Where a ótypeô of a component is requested, the information supplied shall 

uniquely identify the component; this may be a list of characteristic, a 

manufacturers' name and part or drawing number, a drawing, or a combination 

of the aforementioned or other methods that achieves the same result.  

A.1.2.6.  The test report may be delivered on paper on in an electronic format agreed 

between the manufacturer, technical service and Type Approval Authority.  

A.1.3  Template for the test report 
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TEST REPORT FOR NON-ROAD ENGINES 

1.  General Information   

1.1.  Make(s) (trade name(s) of manufacturer): ......................................................... 

1.2.  Commercial name(s) (if applicable): ................................................................. 

1.3.  Company name and address of manufacturer: .................................................. 

1.4.  Name of technical service: ................................................................................ 

1.5.  Address of technical service: ............................................................................. 

1.6.  Location of test: ................................................................................................. 

1.7.  Date of test: ....................................................................................................... 

1.8.  Test report number: ........................................................................................... 

1.9.  Information document reference number (if available): .................................... 

1.10.  Test report type*: Primary test/additional test/supplementary test  

1.10.1.  Description of the purpose of the test: ................................................................ 

2.  General engine information (test engine)  

2.1.  Engine type designation/engine family designation/FT: ................................... 

2.2.  Engine identification number: ........................................................................... 

2.3.  Engine Category and subcategory*: NRE-v-1/NRE-v-2/NRE-v-3/NRE-v-

4/NRE-v-5/NRE-v-6/NRE-v-7/NRE-c-1/NRE-c-2/NRE-c-3/NRE-c-4/NRE-

c-5/NRE-c-6/NRE-c-7/NRG-v-1/NRG-c-1/NRSh-v-1a/NRSh-v-1b/NRS-vr-

1a/ NRS-vr-1b/ NRS-vi-1a/NRS-vi-1b/NRS-v-2a/NRS-v-2b/NRS-v-3/SMB-

v-1/ATS-v-1 

3.  Documentation and information Check list (primary test only)  

3.1.  Engine mapping documentation reference: ........................................................ 

3.2.  Deterioration factor determination documentation reference: ............................ 

3.3.  Infrequent regeneration factors determination documentation reference, where 

applicable: .......................................................................................................... 

3.4.  NOX control diagnostic demonstration documentation reference, where 

applicable: .......................................................................................................... 

3.5.  Particulate control diagnostic demonstration documentation reference, where 

applicable:  

3.6.  For engine types and engine families that use an ECU as part of the emission 

control system anti-tampering declaration documentation reference: 

............................................................................................................................ 

3.7.  For engine types and engine families that use mechanical devices as part of the 

emission control system anti- tampering and adjustable parameters declaration 

and demonstration documentation reference: ..................................................... 

  

 *  Strike out what is not applicable 
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3.8.  Manufacturer intends to use ECU torque signal for in-service monitoring*: 

Yes/No  

3.8.1.  Dynamometer torque greater than or equal to 0,93 Å ECU torque*: Yes/No  

3.8.2.  ECU torque correction factor in case that dynamometer torque less than 0,93 Å 

ECU torque: .. 

4.  Reference fuel(s) used for test (complete relevant subparagraph(s))  

4.1.  Liquid fuel for spark-ignition engines  

4.1.1.  Make: ................................................................................................................. 

4.1.2.  Type: .................................................................................................................. 

4.1.3.  Octane number RON: ......................................................................................... 

4.1.4.  Octane number MON: ........................................................................................ 

4.1.5.  Ethanol content ( %): ......................................................................................... 

4.1.6.  Density at 15 хC (kg/m3): ................................................................................  

4.2.  Liquid fuel for compression-ignition engines  

4.2.1.  Make: ................................................................................................................. 

4.2.2.  Type: .................................................................................................................. 

4.2.3.  Cetane number: .................................................................................................. 

4.2.4.  Fame content ( %): ............................................................................................. 

4.2.5.  Density at 15 хC (kg/m3): .................................................................................. 

4.3.  Gaseous fuel ð LPG  

4.3.1.  Make: ................................................................................................................. 

4.3.2.  Type: .................................................................................................................. 

4.3.3.  Reference fuel type: Fuel A/Fuel B  

4.3.4.  Octane number MON: ........................................................................................ 

4.4.  Gaseous fuel- Methane/biomethane  

4.4.1.  Reference fuel type*: GR/G23/G25/G20  

4.4.2.  Source of reference gas: specific reference fuel/pipeline gas with admixture  

4.4.3.  For specific reference fuel  

4.4.3.1.  Make:.................................................................................................................. 

4.4.3.2.  Type:................................................................................................................... 

4.4.4.  For pipeline gas with admixture  

4.4.4.1.  Admixture(s)*: Carbon dioxide/Ethane/Methane/Nitrogen/Propane  

4.4.4.2.  The value of Sɚ for the resulting fuel blend: ........................................................ 

4.4.4.3.  The Methane Number (MN) of the resulting fuel blend:..................................... 

  

 *  Strike out what is not applicable 
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4.5.  Dual-fuel engine (in addition to relevant sections above)  

4.5.1.  Gas energy ratio on test cycle: ............................................................................ 

5.  Lubricant  

5.1.  Make(s): .........................................................................................................  

5.2.  Type(s): .......................................................................................................  

5.3.  SAE viscosity: ................................................................................................... 

5.4.  Lubricant and fuel are mixed*: yes/no  

5.4.1.  Percentage of oil in mixture: .............................................................................. 

6.  Engine Speed  

6.1.  100 % speed (rpm): ............................................................................................. 

6.1.1.  100 % speed determined by*: Declared rated speed/Declared maximum test 

speed (MTS)/Measured MTS  

6.1.2.  Adjusted MTS if applicable (rpm): ...................................................................  

6.2.  Intermediate speed: ............................................................................................  

6.2.1.  Intermediate speed determined by*: Declared intermediate speed/Measured 

intermediate speed/60 % of 100 % speed/75 % of 100 % speed/85 % of 100 % 

speed  

6.3.  Idle speed (rpm): ............................................................................................... 

7.  Engine Power  

7.1.  Engine driven equipment (if applicable)  

7.1.1.  Power absorbed at indicated engine speeds by necessary auxiliaries for engine 

operation that cannot be fitted for the test (as specified by the manufacturer) to 

be stated in Table 1. 

Table 1  

Power absorbed by engine auxiliaries 

Auxiliary type and 

identifying details 

Power absorbed by auxiliary (kW) at indicated engine speed (complete relevant columns) 

Idle 63% 80% 91% 
Inter- 

mediate 

Max. 

power 

100% 

        

        

        

Total (Pf,i):        

7.1.2.  Power absorbed at indicated engine speeds by auxiliaries linked with the 

operation of the category T vehicle and non-road mobile machinery that cannot 

be removed for the test (as specified by the manufacturer) to be stated in 

Table 2: 

  

  

 *  Strike out what is not applicable 
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Table 2  

Power absorbed by non-road mobile machinery auxiliaries 

Auxiliary type and 

identifying details 

Power absorbed by auxiliary (kW) at indicated engine speed (complete relevant columns) 

Idle 63% 80% 91% 
Inter- 

mediate 

Max. 

power 

100% 

        

        

        

Total (Pr,i):        

7.2.  Engine net power to be stated in Table 3: 

Table 3  

Engine net power 

Condition 

Engine net power (kW) at indicated engine speed (complete 

relevant columns) 

Intermediate Max. power 100 % 

Reference power measured at specified 

test speed (Pm,i) 

   

Total auxiliary power from Table 1 (Pf,i)    

Total auxiliary power from Table 2 (Pr,i)    

Engine net power  

Pi = Pm,I ï Pf,i + Pr,i 

   

8.  Conditions at test  

8.1.  fa within range 0.93 to 1.07*: Yes/No  

8.1.1.  If fa is not within specified range state altitude of test facility and dry 

atmospheric pressure: ...  

8.2.  Applicable intake air temperature range*: 20 to 30 oC/ï 5 to ï 15 oC 

(snowmobiles only)/ 20 to 35 oC (NRE greater than 560 kW only)  

9.  Information concerning the conduct of the NRSC test:  

9.1.  Cycle (mark cycle used with X) to be stated in Table 4: 

Table 4  

NRSC test cycle 

Cycle C1 C2 D2 G1 G2 G3 H 

Discrete mode        

RMC      N/A  

 

  

 *  Strike out what is not applicable 
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9.2.  Dynamometer setting (kW) to be stated in Table 5: 

Table 5  

Dynamometer setting 

% Load at point or % of rated 

power (as applicable) 

Dynamometer setting (kW) at indicated engine speed after adjustment for 

auxiliary power (1) (complete relevant columns) 

Idle 63% 80% 91% Intermediate 100% 

5%       

10%       

25%       

50%       

75%       

100%       

(1) The dynamometer setting shall be determined using the procedure set out in paragraph 7.7.1.3 of 

Annex 4 to this Regulation . The auxiliary power in that point shall be determined using the total 

values set out in Tables 1 and 2 of this Appendix. 

9.3. NRSC Emissions results  

9.3.1. Deterioration Factor (DF): calculated/assigned 

9.3.2. DF values and the cycle weighted emissions results to be stated in Table 6: 

Note: In the event that a discrete mode NRSC is run where the Kru or Krd factors 

have been established for individual modes then a table showing each mode 

and the applied Kru or Krd should replace the shown table. 
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Table 6  

NRSC cycle DF values and weighted emissions results 

DF 

mult/add 

CO HC NOX HC+ NOX PM PN 

      

Emissions 
CO 

(g/kWh) 

HC 

(g/kWh) 

NOX 

(g/kWh) 

HC+ NOX 

(g/kWh) 

PM 

(g/kWh) 

PN 

#/kWh 

Test result 

with/without 

regeneration 

      

kru/krd 

mult/add 

      

test result with 

infrequent 

regeneration 

adjustment 

factors 

(IRAFs) 

      

Final test 

result with 

DF  

      

9.3.3. Cycle weighted CO2 (g/kWh):  

9.3.4. Cycle average NH3 (ppm):  

9.4. Additional control area test points (if applicable) to be stated in Table 7: 

Table 7 

Additional control area test points 

Emissions at test 

point 

Engine 

Speed 

Load 

(%) 
CO (g/kWh) HC (g/kWh) NOX (g/kWh) 

HC+ NOX 

(g/kWh) 

PM 

(g/kWh) 

PN 

#/kWh 

Test result 1         

Test result 2         

Test result 3         

9.5. Sampling systems used for the NRSC test:  

9.5.1. Gaseous emissions:   

9.5.2. PM:   

9.5.2.1. Method*: single/multiple filter 

9.5.3. Particle number:  

  

  * Strike out what is not applicable 
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10. Information concerning the conduct of the transient test (if applicable): 

10.1. Cycle (mark cycle with X) to be stated in Table 8: 

Table 8 

Transient test cycle 

NRTC  

LSI-NRTC  

10.2. Transient test deterioration factors: 

10.2.1. Deterioration Factor (DF): calculated/fixed 

10.2.2. DF values and the emissions results to be stated in Table 9  

10.3  NRTC emission results: 

Table 9 

DF values and the emissions results for NRTC 

DF 

mult/add 

CO HC NOX HC+ NOX PM PN 

      

Emissions 
CO 

(g/kWh) 

HC 

(g/kWh) 

NOX 

(g/kWh) 

HC+ NOX 

(g/kWh) 

PM 

(g/kWh) 

PN 

#/kWh 

Cold start       

Hot start test 

result 

with/without 

regeneration 

      

Weighted test 

result 
      

kru/krd 

mult/add 
      

Weighted test 

result with IRAFs 
      

Final test result 

with DF 
      

10.3.1. Hot cycle CO2 (g/kWh):  

10.3.2. Cycle average NH3 (ppm):  

10.3.3. Cycle work for hot start test (kWh):  

10.3.4. Cycle CO2 for hot start test (g):  

10.4  LSI-NRTC emission results 
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Table 10 

DF values and the emissions results for LSI -NRTC 

DF 

mult/add 

CO HC NOX HC+ NOX PM PN 

      

Emissions 
CO 

(g/kWh) 

HC 

(g/kWh) 

NOX 

(g/kWh) 

HC+ NOX 

(g/kWh) 

PM 

(g/kWh) 

PN 

#/kWh 

Test result 

with/without 

regeneration 

      

kru/krd 

mult/add 
      

Test result 

with IRAFs 
      

Final test 

result with 

DF 

      

10.4.1. Cycle CO2 (g/kWh):  

10.4.2. Cycle average NH3 (ppm):  

10.4.3. Cycle work (kWh):  

10.4.4. Cycle CO2 (g):  

10.5. Sampling system used for the transient test  

10.5.1. Gaseous emissions:  

10.5.2. PM:  

10.5.3. Particle number:   

11. Final emissions results 

11.1. Cycle emissions results to be stated in Table 11. 
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Table 11 

Final emissions results 

Emissions 
CO 

(g/kWh) 

HC 

(g/kWh) 

NOX 

(g/kWh) 

HC+ NOX 

(g/kWh) 

PM 

(g/kWh) 

PN 

#/kWh 

Test 

Cycle(1) 

NRSC final test 

result with 

DF(2). 

     
  

Final transient 

test   result with 

DF(3) 

     
  

11.2. CO2 result(4):  

11.3. Reference values in case the contracting party requires to conduct in-service monitoring tests 

11.3.1. NRTC reference work (kWh)(5): 

11.3.2. NRTC reference CO2 (g)(6): 

Explanatory notes to the test report template 

(Footnote markers, footnotes and explanatory notes not to be stated on the test report) 

(1)  For NRSC note the cycle indicated in paragraph 9.1.; for transient test note 

cycle indicated in paragraph 10.1. 

(2) Copy the results from table 6 

(3) Copy the results from table 9 or 10, as applicable 

(4) For an engine type or engine family that is tested on both the NRSC and a 

transient cycle , indicate the hot cycle CO2 emissions values from the NRTC 

noted in paragraph 10.2.3. or the CO2 emissions values from the LSI-NRTC 

noted in paragraph 10.3.3. For an engine only tested on an NRSC indicate the 

CO2 emissions values given in that cycle from paragraph 9.3.3. 

(5) Where engine is tested on NRTC record value from 10.3.3., otherwise leave 

blank 

(6) Where engine is tested on NRTC record value from 10.3.4., otherwise leave 

blank 
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Annex 3 

  Arrangements of approval marks 

Model A 

(See paragraph 4.3.3. of this Regulation)  

 

a = 8 mm min 

The above approval mark affixed to an engine shows that the engine type concerned 

has been approved in the Netherlands (E 4) pursuant to UN Regulation No. 96 ( at Stage V 

level for subcategory NRE-v6 variable speed 130 to 560 kW, diesel fuelled) and under 

approval number 051857. The first two digits of the approval number indicate that UN 

Regulation No. 96 was in its amended form (05 series of amendments) when the approval 

was granted. 

Model B 

(See paragraph 4.4.3.4. of this Regulation)  

a = 8 mm min 

The above approval mark affixed to an engine shows that the engine type concerned 

has been approved in the Netherlands (E 4) pursuant to UN Regulations Nos. 96 (according 

to the level corresponding to NRE subcategory constant speed 56 to 130 kW, as indicated by 

the code EC4 and fuelled with petrol (E10) as indicated by the code P) and 120. The first two 

digits of the approval number indicate that, at the dates when the respective approvals were 

granted, UN Regulation No. 96 was in its amended form (05 series of amendments) and 120 

in its amended form (01 series of amendments). 

E4 
a 96 R - 051857 EV6/D a 

3 

a 
3 

a 
2 

011628 

a 
2 

a 
3 

E4 
a a 

3 a 
3 

a 
2 

a 
2 120 

96 051857 EC4/P 
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Annex 3 - Appendix A.1 

   Engine Category Identification Code for type approval mark  

Table 1 

Engine Category Identification Code for type approval mark 

 

Engine Category 
(column 1) 

Engine Subcategory 
(column 2) 

EDP Category 

(where applicable) 

(column 3) 

Engine Category 

Identification Code 

(column 4) 

NRE 

NRE-v-1  EV1 

NRE-v-2  EV2 

NRE-v-3  EV3 

NRE-v-4  EV4 

NRE-v-5  EV5 

NRE-v-6  EV6 

NRE-v-7  EV7 

NRE-c-1  EC1 

NRE-c-2  EC2 

NRE-c-3  EC3 

NRE-c-4  EC4 

NRE-c-5  EC5 

NRE-c-6  EC6 

NRE-c-7  EC7 

NRG 
NRG-v-1  GV1 

NRG-c-1  GC1 

NRSh 

NRSh-v-1a 

Cat 1 SHA1 

Cat 2 SHA2 

Cat 3 SHA3 

NRSh-v-1b 

Cat 1 SHB1 

Cat 2 SHB2 

Cat 3 SHB3 

SMB SMB-v-1  SM1 

ATS ATS-v-1  AT1 
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Engine Category 

(column 1) 

Engine Subcategory 

(column 2) 

EDP Category 
(where applicable) 

(column 3) 

Engine Category 
Identification Code 

(column 4) 

NRS 

NRS-vr-1a 

Cat 1 SRA1 

Cat 2 SRA2 

Cat 3 SRA3 

NRS-vr-1b 

Cat 1 SRB1 

Cat 2 SRB2 

Cat 3 SRB3 

NRS-vi-1a 

Cat 1 SYA1 

Cat 2 SYA2 

Cat 3 SYA3 

NRS-vi-1b 

Cat 1 SYB1 

Cat 2 SYB2 

Cat 3 SYB3 

NRS-v-2a 

Cat 1 SVA1 

Cat 2 SVA2 

Cat 3 SVA3 

NRS-v-2b 

Cat 1 SVB1 

Cat 2 SVB2 

Cat 3 SVB3 

NRS-v-3 

Cat 1 SV31 

Cat 2 SV32 

Cat 3 SV33 
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Table 2  

Fuelling type codes for approval marks 

Engine Fuel type 

(column 1) 

Sub-type, where applicable 

(column 2) 

Fuel Type Code 

(column 3) 

Diesel (non-road gas-

oil) fuelled CI engine 

 D 

Dedicated Ethanol 

(ED95) fuelled CI 

engine 

 ED 

Ethanol (E85) fuelled SI 

engine 

 E85 

Petrol (E10) fuelled SI 

engine 

 P 

LPG fuelled SI engine  Q 

Natural gas/biomethane 

fuelled SI engine 

Engine approved and calibrated for the H-range of 

gases 
H 

Engine approved and calibrated for the L-range of 

gases 
L 

Engine approved and calibrated for both the 

H-range and L-range of gases 
HL 

Engine approved and calibrated for a specific gas 

composition in the H-range of gases and 

transformable to another specific gas in the H-

range of gases by fine tuning of the engine fuelling 

HT 

Engine approved and calibrated for a specific gas 

composition in the L-range of gases and 

transformable to another specific gas in the L-

range of gases after fine tuning of the engine 

fuelling 

LT 

Engine approved and calibrated for a specific gas 

composition in either the H-range or the L-range 

of gases and transformable to another specific gas 

in either the H-range or the L-range of gases by 

fine tuning of the engine fuelling 

HLT 

Engine approved and calibrated for a specific 

liquefied natural gas / liquefied biomethane 

composition resulting in a ɚ-shift factor not 

differing by more than 3 percent the ɚ-shift factor 

of the G20 gas specified in Appendix 4 to this 

Regulation, and the ethane content of which does 

not exceed 1.5 percent 

LN2 

Engine approved and calibrated for any other (than 

above) liquefied natural gas / liquefied biomethane 

composition. 

LNG 
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Engine Fuel type 

(column 1) 

Sub-type, where applicable 

(column 2) 

Fuel Type Code 

(column 3) 

Dual-fuel engines 

for dual-fuel engines of Type 1A 1A#(*)  

for dual-fuel engines of Type 1B 1B#(*) 

for dual-fuel engines of Type 2A 2A#(*) 

for dual-fuel engines of Type 2B 2B#(*) 

for dual-fuel engines of Type 3B 3B#(*) 

       (*)  Replace ó#ô with approved gas specification from Table 3. 

Table 3 

Dual-fuel Suffix 

Approved Gas specification 
Dual-fuel Suffix 

(column 2) 

Dual-fuel engine approved and calibrated for the H-range of gases as gaseous 

component of fuel 
1 

Dual-fuel engine approved and calibrated for the L-range of gases as gaseous 

component of fuel 
2 

Dual-fuel engine being and calibrated for both the H-range and L-range of 

gases as gaseous component of fuel 
3 

Dual-fuel engine approved and calibrated for a specific gas composition in the 

H-range of gases and transformable to another specific gas in the H-range of 

gases by fine tuning of the engine fuelling as gaseous component of fuel 

4 

Dual-fuel engine approved and calibrated for a specific gas composition in the 

L-range of gases and transformable to another specific gas in the L-range of 

gases after fine tuning of the engine fuelling as gaseous component of fuel 

5 

Dual-fuel engine approved and calibrated for a specific gas composition in 

either the H-range or the L-range of gases and transformable to another 

specific gas in either the H-range or the L-range of gases by fine tuning of the 

engine fuelling as gaseous component of fuel 

6 

Dual-fuel engine approved and calibrated for a specific liquefied natural gas / 

liquefied biomethane composition resulting in a ɚ-shift factor not differing by 

more than 3 percent the ɚ-shift factor of the G20 gas specified in Appendix 4 to 

this Regulation, and the ethane content of which does not exceed 1.5 percent 

as gaseous component of fuel 

7 

Dual-fuel engine approved and calibrated for any other (than above) liquefied 

natural gas / liquefied biomethane composition as gaseous component of fuel 
8 

Dual-fuel engine approved for operation on LPG as gaseous component of 

fuel 
9 
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Annex 4 

  Test procedure 

1. Introduction 

This Annex describes the method of determining emissions of gaseous and 

particulate pollutants from the engine to be tested and the specifications related 

to the measurement equipment. 

2. General overview 

2.1. This Annex contains the technical provisions needed for conducting an 

emissions test.  

3. Definitions, symbols and abbreviations 

3.1. Definitions 

 See paragraph 2.1. of this Regulation 

3.2. General symbols1 

 

Symbol Unit Term 

a0 - y intercept of the regression line 

a1 - Slope of the regression line 

Ŭsp rad/s2 Derivative of the engine speed at the set point 

A/Fst - Stoichiometric air to fuel ratio 

c ppm, per cent 

vol 

Concentration (also in µmol/mol = ppm) 

D - Dilution factor 

d m Diameter 

E per cent Conversion efficiency 

e g/kWh Brake specific basis 

egas g/kWh Specific emission of gaseous components 

ePM g/kWh Specific emission of particulates 

ew g/kWh Weighted specific emission  

F  F-test statistics 

F - Frequency of the regeneration event in terms of 

fraction of tests during which the regeneration 

occurs 

fa - Laboratory atmospheric factor 

kr - Multiplicative regeneration factor 

kDr - downward adjustment factor 

kUr - upward adjustment factor 

ɚ - Excess air ratio 

L - Per cent torque 

Ma g/mol Molar mass of the intake air 

  

 1 Specific symbols are found in annexes. 
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Symbol Unit Term 

Me g/mol Molar mass of the exhaust 

Mgas g/mol Molar mass of gaseous components 

m kg Mass 

mgas g Mass of gaseous emissions over the test cycle 

mPM g Mass of particulate emissions over the test cycle 

n min-1 Engine rotational speed 

nhi min-1 High engine speed 

nlo min-1 Low engine speed 

P kW Power 

Pmax kW Maximum observed or declared power at the 

test speed under the test conditions (specified by 

the manufacturer) 

PAUX  kW Declared total power absorbed by auxiliaries 

fitted for the test 

p kPa Pressure 

pa kPa Dry atmospheric pressure 

PF per cent Penetration fraction 

qmaw kg/s Intake air mass flow rate on wet basis 

qmdw kg/s Dilution air mass flow rate on wet basis 

qmdew kg/s Diluted exhaust gas mass flow rate on wet basis 

qmew kg/s Exhaust gas mass flow rate on wet basis 

qmf kg/s Fuel mass flow rate 

qmp kg/s Sample flow of exhaust gas into partial flow 

dilution system 

qV m³/s Volume flow rate 

RF - Response factor 

rd - Dilution ratio 

r2 - Coefficient of determination 

r kg/m³ Density 

s - Standard deviation 

S kW Dynamometer setting 

SEE - Standard error of estimate of y on x 

T °C Temperature 

Ta K Absolute temperature 

T N·m Engine torque 

Tsp N·m Demanded torque with "sp" set point 

u - Ratio between densities of gas component and 

exhaust gas 

t s Time 

Dt s Time interval 

t10 s Time between step input and 10 per cent of final 

reading 

t50 s Time between step input and 50 per cent of final 

reading 
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Symbol Unit Term 

t90 s Time between step input and 90 per cent of final 

reading 

V m3 Volume 

W kWh Work 

y  Generic variable 

y   Arithmetic mean 

3.3. Subscripts 

abs  Absolute quantity 

act  Actual quantity 

air  Air quantity 

amb  Ambient quantity 

atm  Atmospheric quantity 

cor  Corrected quantity 

CFV  Critical flow venturi 

denorm  DeNormalised quantity 

dry  Dry quantity 

exp  Expected quantity 

filter  PM sample filter 

i  Instantaneous measurement (e.g. 1 Hz) 

i  An individual of a series 

idle  Condition at idle 

in  Quantity in 

leak  Leak quantity 

max  Maximum (peak) value 

meas  Measured quantity 

min  Minimum value 

mix  Molar mass of air  

out  Quantity out 

PDP  Positive displacement pump 

ref  Reference quantity 

SSV  Subsonic venturi 

total  Total quantity 

uncor  Uncorrected quantity 

vac  Vacuum quantity 

weight  Calibration weight 

wet  Wet quantity 

3.4. Symbols and abbreviations for the chemical components (used also as a 

subscript) 

 See paragraph 2.2.2. of this Regulation 

3.5. Abbreviations 

 See paragraph 2.2.3. of this Regulation 
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4. General requirements 

 The engines to be tested shall meet the performance requirements set out in 

paragraph 5 when tested in accordance with the test conditions of paragraph 6. 

and the test procedure of paragraph 7.  

5. Performance requirements 

5.1. General requirements  

5.1.1. Reserved2 

5.1.2. Emissions of gaseous and particulate pollutants 

 The pollutants are represented by: 

 (a) Oxides of nitrogen, NOX; 

(b) Hydrocarbons, which are expressed as total hydrocarbons, HC (or 

THC); 

 (c) Particulate matter, PM; 

 (d) Particle number, PN. 

 (e) Carbon monoxide, CO. 

 The measured values of gaseous and particulate matter pollutants exhausted by 

the engine refer to the brake-specific emissions in grams per kilowatt-hour 

(g/kWh), while for particulate number the measured values refers to the brake-

specific emissions in number of particles per kilowatt-hour (#/kWh). Other 

system of units may be used with appropriate conversion. 

 The gaseous and particulate pollutants that shall be measured are those for 

which limit values are applicable to the engine sub-category being tested as set 

out in Appendix 2 to this Regulation.  

The results determined as set out in paragraph 5.1 of this Regulation shall not 

exceed the applicable limit values. 

The CO2 emission values shall be measured and reported for all engine sub-

categories as required by paragraph 6.1.4. of this Regulation. 

The mean emission of ammonia (NH3) shall additionally be measured, as 

required in accordance with paragraph 3.4. of Annex 9, when the NOX control 

measures that are part of the engine emission control system, include use of a 

reagent and shall not exceed the values set out in that paragraph. 

The emissions shall be determined on the duty cycles (steady-state and/or 

transient), as described in paragraph 7 of this Annex. The measurement 

systems shall meet the calibration and performance checks set out in paragraph 

8 of this Annex. with the measurement equipment described in paragraph 9 of 

this Annex. 

 Other systems or analysers may be approved by the Type Approval Authority 

if it is found that they yield equivalent results in accordance with 

paragraph 5.1.3 of this Annex. 

  

 2 The numbering of this annex is consistent with the numbering of the UN GTR No 11. However, some 

sections of the UN GTR No 11 are not needed in this annex. 
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5.1.3. Equivalency 

 The determination of system equivalency shall be based on a seven-sample 

pair (or larger) correlation study between the system under consideration and 

one of the systems of this annex. 

 "Results" refer to the specific cycle weighted emissions value. The correlation 

testing is to be performed at the same laboratory, test cell, and on the same 

engine, and is preferred to be run concurrently. The equivalency of the sample 

pair averages shall be determined by F-test and t-test statistics as described in 

Annex 5, Appendix A.3. obtained under the laboratory test cell and the engine 

conditions described above. Outliers shall be determined in accordance with 

ISO 5725 and excluded from the database. The systems to be used for 

correlation testing shall be subject to the approval by the Type Approval 

Authority. 

5.2. General requirements on the test cycles 

5.2.1. The type-approval test shall be conducted using the appropriate non-road 

steady cycle (NRSC) and, where applicable, non-road transient cycle (NRTC 

or LSI-NRTC), specified in Appendix A.6. to this Annex.  

5.2.2. The technical specifications and characteristics of the NRSC cycles are set out 

in Appendix A.6.. At the choice of the manufacturer, a NRSC steady-state test 

may be run as a discrete-mode cycle or, where available, as a ramped-modal 

cycle (RMC) as set out in paragraph 7.4.1..  

5.2.3. The technical specifications and characteristics of the NRTC and LSI-NRTC 

cycles are set out in Appendix A.6. to this Annex. 

5.2.4. The test cycles specified in paragraph 7.4. and in Appendix A.6. to this Annex 

are designed around percentages of maximum torque or power and test speeds 

that need to be determined for the correct performance of the test cycles: 

(a) 100 per cent speed (maximum test speed (MTS) or rated speed) 

(b) Intermediate speed(s) as specified in paragraph 5.2.5.4; 

(c) Idle speed, as specified in paragraph 5.2.5.5.. 

The determination of the test speeds is set out in paragraph 5.2.5., the use of 

torque and power in paragraph 5.2.6.. 

5.2.5. Test speeds 

5.2.5.1 Maximum test speed (MTS) 

The MTS shall be calculated in accordance with paragraph 5.2.5.1.1. or 

paragraph 5.2.5.1.3.. 

5.2.5.1.1.  Calculation of MTS 

In order to calculate the MTS the transient mapping procedure shall be 

performed in accordance with paragraph 7.4.. The MTS is then determined 

from the mapped values of engine speed versus power. MTS shall be calculated 

by means of one of the following options: 

(a) Calculation based upon low speed and high speed values 

MTS = nlo + 0,95 Ț (nhi ï nlo)    (A.4-1) 

where: 

nhi is  the high speed as defined in paragraph 2.1.43., 
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nlo is  the low speed as defined in paragraph 2.1.50., 

 

(b) Calculation based upon the longest vector method 

MTS = nəi        (A.4-2) 

with: 

nᵊi is the average of the lowest and highest speeds at which (n2
normi 

+ P2
normi) is equal to 98 per cent of the maximum value of (n2

normi 

+ P2
normi) 

If there is only one speed at which the value of (n2
normi + P2

normi) is equal 

to 98 per cent of the maximum value of (n2
normi + P2

normi): 

MTS = ni        (A.4-3) 

with:  

ni is the speed at which the maximum value of (n2
normi + P2

normi) 

occurs. 

where: 

n  is the engine speed 

i  is  an indexing variable that represents one recorded value of an 

engine map 

nnormi  is  an engine speed Normalised by dividing it by nPmax 

Pnormi  is  an engine power normalised by dividing it by Pmax  

nPmax  is the average of the lowest and highest speeds at which power 

is equal to 98 per cent of Pmax.  

 

Linear interpolation shall be used between the mapped values to 

determine: 

(i) the speeds where power is equal to 98 per cent of Pmax. If there 

is only one speed at which power is equal to 98 per cent of Pmax, 

nPmax shall be the speed at which Pmax occurs; 

(ii)  the speeds where (n2
normi + P2

normi) is equal to 98 per cent of the 

maximum value of (n2
normi + P2

normi).  

5.2.5.1.2. Use of a declared MTS 

If the MTS calculated in accordance with paragraph 5.2.5.1.1. or 5.2.5.1.3. is 

within ± 3 per cent of the MTS declared by the manufacturer, the declared 

MTS may be used for the emissions test. If the tolerance is exceeded, the 

measured MTS shall be used for the emissions test. 

5.2.5.1.3. Use of an adjusted MTS 

If the falling part of the full load curve has a very steep edge, this may cause 

problems to drive the 105 per cent speeds of the NRTC test cycle correctly. In 

this case it is allowed, with prior agreement of the technical service, to use an 

alternative value of MTS determined using one of the following methods: 

(a) The MTS may be slightly reduced (maximum 3 %) in order to make 

correct driving of the NRTC possible. 

(b) Calculate an alternative MTS by means of equation (A.4-4): 
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MTS = ((nmax ï nidle)/1.05) + nidle     (A.4-4) 

where: 

nmax =  is the engine speed at which the engine governor function 

controls engine speed with operator demand at maximum and with zero 

load applied ("maximum no-load speed") 

nidle = is the idle speed 

5.2.5.2. Rated speed 

The rated speed is defined in paragraph 2.1.72. Rated speed for variable speed 

engines subject to an emission test other than those tested on a constant-speed 

NRSC defined in paragraph 2.1.12. shall be determined from the applicable 

mapping procedure set out in paragraph 7.6.. Rated speed for variable-speed 

engines tested on a constant-speed NRSC shall be declared by the 

manufacturer according to the characteristics of the engine. Rated speed for 

constant speed engines shall be declared by the manufacturer according to the 

characteristics of the governor. Where an engine type equipped with alternative 

speeds as permitted by paragraph 2.1.11 of this Regulation is subject to an 

emission test, each alternative speed shall be declared and tested. 

If the rated speed determined from the mapping procedure in paragraph 7.6. is 

within ± 150 rpm of the value declared by the manufacturer for engines of 

category NRS provided with governor, or within ± 350 rpm or ± 4 per cent for 

engines of category NRS without governor, whichever is smaller, or within ± 

100 rpm for all other engine categories, the declared value may be used. If the 

tolerance is exceeded, the rated speed determined from the mapping procedure 

shall be used. 

For engines of category NRSh the 100 per cent test speed shall be within ± 350 

rpm of the rated speed declared by the manufacturer. 

Optionally, MTS may be used instead of rated speed for any steady state test 

cycle. 

5.2.5.3. Maximum torque speed for variable speed engines 

Where required, the maximum torque speed determined from the maximum 

torque curve established from the applicable engine mapping procedure in 

paragraph 7.6.1 or 7.6.2. shall be one of the following: 

(a) The speed at which the highest torque was recorded; or, 

(b) The average of the lowest and highest speeds at which the torque is 

equal to 98 per cent of the maximum torque. Where necessary, linear 

interpolation shall be used to determine the speeds at which the torque 

is equal to 98 per cent of the maximum torque. 

If the maximum torque speed determined from the maximum torque curve is 

within ± 4 per cent of the maximum torque speed declared by the manufacturer 

for engines of category NRS, or ± 2,5 per cent of the maximum torque speed 

declared by the manufacturer for all other engine categories, the declared value 

may be used for the purpose of this regulation. If the tolerance is exceeded, the 

maximum torque speed determined from the maximum torque curve shall be 

used.  

5.2.5.4. Intermediate speed 

The intermediate speed shall meet one of the following requirements: 
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(a) For engines that are designed to operate over a speed range on a full 

load torque curve, the intermediate speed shall be the maximum torque 

speed if it occurs between 60 per cent and 75 per cent of rated speed; 

(b) If the maximum torque speed is less than 60 per cent of rated speed, 

then the intermediate speed shall be 60 per cent of the rated speed; 

(c) If the maximum torque speed is greater than 75 per cent of the rated 

speed then the intermediate speed shall be 75 per cent of rated speed. 

Where the engine is only capable of operation at speeds higher than 75 

per cent of rated speed the intermediate speed shall be the lowest speed 

at which the engine can be operated; 

(d) For engines that are not designed to operate over a speed range on a 

full -load torque curve at steady-state conditions, the intermediate speed 

shall be between 60 per cent and 70 per cent of the rated speed. 

(e) For engines to be tested on cycle G1, except for engines of category 

ATS, the intermediate speed shall be 85 per cent of the rated speed. 

(f) For engines of category ATS tested on cycle G1 the intermediate speed 

shall be 60 per cent or 85 per cent of rated speed based on which is 

closer to the actual maximum torque speed. 

Where the MTS is used in place of rated speed for the 100% test speed, MTS 

shall also replace rated speed when determining the intermediate speed. 

5.2.5.5. Idle speed 

The idle speed is the lowest engine speed with minimum load (greater than or 

equal to zero load), where an engine governor function controls engine speed. 

For engines without a governor function that controls idle speed, idle speed 

means the manufacturer-declared value for lowest engine speed possible with 

minimum load. Note that warm idle speed is the idle speed of a warmed-up 

engine. 

5.2.5.6. Test speed for constant speed engines 

The governors of constant speed engines may not always maintain speed 

exactly constant. Typically speed can decrease (0,1 to 10) per cent below the 

speed at zero load, such that the minimum speed occurs near the engineôs point 

of maximum power. The test speed for constant speed engines may be 

commanded by using the governor installed on the engine or using a test-bed 

speed demand where this represents the engine governor. 

Where the governor installed on the engine is used, the 100 per cent speed shall 

be the engine governed speed as defined in paragraph 2.1.28. of this 

Regulation. 

Where a test-bed speed demand signal is used to simulate the governor, the 

100 per cent speed at zero load shall be the no-load speed specified by the 

manufacturer for that governor setting and the 100 per cent speed at full load 

shall be the rated speed for that governor setting. Interpolation shall be used to 

determine the speed for the other test modes. 

Where the governor has an isochronous operation setting, or the nominal rated 

speed and no-load speed declared by the manufacturer differ by no more than 

3 per cent, a single value declared by the manufacturer may be used for the 100 

per cent speed at all load points. 
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5.2.6. Torque  

5.2.6.1. The torque figures given in the test cycles are percentage values that represent, 

for a given test mode, one of the following: 

(a) The ratio of the required torque to the maximum possible torque at the 

specified test speed (all cycles except D2); 

(b) The ratio of the required torque to the torque corresponding to the rated 

net power declared by the manufacturer (cycle D2). 

6. Test conditions 

6.1. Laboratory test conditions 

 The absolute temperature (Ta) of the engine air at the inlet to the engine 

expressed in Kelvin, and the dry atmospheric pressure (ps), expressed in kPa 

shall be measured and the parameter fa shall be determined in accordance with 

the following provisions and by means of equation (A.4-5) or (A.4-6). If the 

atmospheric pressure is measured in a duct, negligible pressure losses shall be 

ensured between the atmosphere and the measurement location, and changes 

in the duct's static pressure resulting from the flow shall be accounted for. In 

multi-cylinder engines having distinct groups of intake manifolds, such as in a 

"V" engine configuration, the average temperature of the distinct groups shall 

be taken. The parameter fa shall be reported with the test results.

Naturally aspirated and mechanically supercharged engines: 
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 Turbocharged engines with or without cooling of the intake air: 
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6.1.1.  For the test to be considered valid both the following conditions must be met: 

(a)  fa shall be within the range 0.93 ¢ fa ¢ 1.07 except as permitted by 

paragraphss 6.1.2. and 6.1.4.; 

(b) The temperature of intake air shall be maintained to 298 ± 5 K (25 ± 

5°C), measured upstream of any engine component, except as permitted 

by paragraphs 6.1.3. and 6.1.4., and as required by paragraphs 6.1.5. 

and 6.1.6.. 

6.1.2.  Where the altitude of the laboratory in which the engine is being tested exceeds 

600 m, with the agreement of the manufacturer, fa may exceed 1.07 on the 

condition that ps shall not be less than 80 kPa. 

6.1.3.  Where the power of the engine being tested is greater than 560 kW, with the 

agreement of the manufacturer the maximum value of intake air temperature 

may exceed 303 K (30°C) on condition that it shall not exceed 308 K (35°C). 

6.1.4.  Where the altitude of the laboratory in which the engine is being tested exceeds 

300 m and the power of the engine being tested is greater than 560 kW, with 

the agreement of the manufacturer fa may exceed 1.07 on the condition that ps 

shall not be less than 80 kPa and the maximum value of intake air temperature 

may exceed 303 K (30°C) on the condition that it shall not exceed 308 K 

(35°C). 
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6.1.5. In the case of an engine family of category NRS less than 19 kW exclusively 

consisting of engine types to be used in snow throwers, the temperature of the 

intake air shall be maintained between 273 K and 268 K (0 °C and -5 °C). 

6.1.6. For engines of category SMB the temperature of the intake air shall be 

maintained to 263 ± 5 K (-10 ± 5 °C), except as permitted by paragraph 

6.1.6.1.. 

6.1.6.1. For engines of category SMB fitted with electronically controlled fuel injection 

that adjusts the fuel flow to the intake air temperature, at the choice of the 

manufacturer the temperature of the intake air may alternatively be maintained 

to 298 ± 5 K (25 ± 5 °C). 

6.1.7. It is allowed to use: 

(a) an atmospheric pressure meter whose output is used as the atmospheric 

pressure for an entire test facility that has more than one dynamometer 

test cell, as long as the equipment for handling intake air maintains 

ambient pressure, where the engine is tested, within ±1 kPa of the 

shared atmospheric pressure; 

(b) a humidity measurement device to measure the humidity of intake air 

for an entire test facility that has more than one dynamometer test cell, 

as long as the equipment for handling intake air maintains dew point, 

where the engine is tested, within ± 0.5 K of the shared humidity 

measurement.  

6.2. Engines with charge air cooling 

(a) A charge-air cooling system with a total intake-air capacity that 

represents production engines' in-use installation shall be used. Any 

laboratory charge-air cooling system to minimise accumulation of 

condensate shall be designed. Any accumulated condensate shall be 

drained and all drains shall be completely closed before emission 

testing. The drains shall be kept closed during the emission test. Coolant 

conditions shall be maintained as follows: 

(i) A coolant temperature of at least 293 K (20 °C) shall be 

maintained at the inlet to the charge-air cooler throughout 

testing; 

(ii)  At the rated speed and full load, the coolant flow rate shall be set 

to achieve an air temperature within ±5 K of the value designed 

by the manufacturer after the charge-air cooler's outlet. The air-

outlet temperature shall be measured at the location specified by 

the manufacturer. This coolant flow rate set point shall be used 

throughout testing. If the engine manufacturer does not specify 

engine conditions or the corresponding charge-air cooler air 

outlet temperature, the coolant flow rate shall be set at maximum 

engine power to achieve a charge-air cooler air outlet 

temperature that represents in-use operation; 

(iii)  If the engine manufacturer specifies pressure-drop limits across 

the charge-air cooling system, it shall be ensured that the 

pressure drop across the charge-air cooling system at engine 

conditions specified by the manufacturer is within the 

manufacturer's specified limit(s). The pressure drop shall be 

measured at the manufacturer's specified locations; 
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(b) When the MTS defined in paragraph 5.2.5.1. is being used in place of 

rated speed to run the test cycle then this speed may be used in place of 

rated speed when setting the charge air temperature. 

(c) The objective is to produce emission results that are representative of 

in-use operation. If good engineering judgment indicates that the 

specifications in this paragraph would result in unrepresentative testing 

(such as overcooling of the intake air), more sophisticated set points and 

controls of charge-air pressure drop, coolant temperature, and flow rate 

may be used to achieve more representative results. 

6.3. Engine power 

6.3.1. Basis for emission measurement 

 The basis of specific emissions measurement is uncorrected net power as 

defined in paragraph 2.1.56. of this Regulation. 

6.3.2. Auxiliaries to be fitted 

 During the test, the auxiliaries necessary for the engine operation shall be 

installed on the test bench according to the requirements of Appendix A.2. 

Where the necessary auxiliaries cannot be fitted for the test, the power they 

absorb shall be determined and subtracted from the measured engine power. 

6.3.3. Auxiliaries to be removed 

 Certain auxiliaries whose definition is linked with the operation of the machine and 

which may be mounted on the engine shall be removed for the test. 

 Where auxiliaries cannot be removed, the power they absorb in the unloaded 

condition may be determined and added to the measured engine power (see 

note g in the table of Appendix A.2). If this value is greater than 3 per cent of 

the maximum power at the test speed it may be verified by the technical 

service. The power absorbed by auxiliaries shall be used to adjust the set values 

and to calculate the work produced by the engine over the test cycle in 

accordance with paragraph 7.7.1.3. or 7.7.2.3.(b) of this Annex. 

6.3.4. Determination of auxiliary power 

Where applicable, the values of auxiliary power and the 

measurement/calculation method for determining auxiliary power shall be 

submitted by the engine manufacturer for the whole operating area of the 

applicable test cycles, and approved by the Type Approval Authority. 

6.3.5  Engine cycle work 

The calculation of reference and actual cycle work (see paragraph 7.8.3.4.) 

shall be based upon engine power in accordance with paragraph 6.3.1. In this 

case, Pf and Pr of equation (A.4-7) are zero, and P equals Pm. 

If auxiliaries/equipment are installed in accordance with paragraphs 6.3.2. 

and/or 6.3.3., the power absorbed by them shall be used to correct each 

instantaneous cycle power value Pm,i, by means of equation (A.4-8): 

 

Pi = Pm,i - Pf,i + Pr,i       (A.4-7) 

 

PAUX = Pr,i ï Pf,i       (A.4-8) 
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Where: 

Pm,i is the measured engine power, kW 

Pf,i is the power absorbed by auxiliaries/equipment to be fitted for the test 

but that were not installed, kW 

Pr,i is the power absorbed by auxiliaries/equipment to be removed for the 

test but that were installed, kW. 

6.4. Engine intake air 

6.4.1. Introduction 

 The intake-air system installed on the engine or one that represents a typical 

in-use configuration shall be used. This includes the charge-air cooling and 

exhaust gas recirculation systems. 

6.4.2. Intake air pressure restriction 

An engine air intake system or a test laboratory system shall be used presenting 

an intake air pressure restriction within °300 Pa of the maximum value 

specified by the manufacturer for a clean air cleaner at the rated speed and full 

load. Where this is not possible due to the design of the test laboratory air 

supply system a pressure restriction not exceeding the value specified by the 

manufacturer for a dirty filter shall be permitted subject to prior approval of 

the technical service. The static differential pressure of the restriction shall be 

measured at the location and at the speed and torque set points specified by the 

manufacturer. If the manufacturer does not specify a location, this pressure 

shall be measured upstream of any turbocharger or exhaust gas recirculation 

system connection to the intake air system. When the MTS defined in 

paragraph 5.2.5.1. is being used in place of rated speed to run the test cycle 

then this speed may be used in place of rated speed when setting the intake air 

pressure restriction. 

6.5. Engine exhaust system 

 The exhaust system installed with the engine or one that represents a typical 

in-use configuration shall be used. The exhaust system shall conform to the 

requirements for exhaust emissions sampling, as set out in paragraph 9.3. An 

engine exhaust system or a test laboratory system shall be used presenting a 

static exhaust gas backpressure within 80 to 100 per cent of the maximum 

exhaust gas pressure restriction at the rated speed and full load. The exhaust 

gas pressure restriction may be set using a valve. If the maximum exhaust gas 

pressure restriction is 5 kPa or less, the set point shall not be more than 1.0 kPa 

from the maximum. When the MTS is being used in place of rated speed to run 

the test cycle then this speed may be used in place of rated speed when setting 

the exhaust gas pressure restriction. 

6.6. Engine with exhaust after-treatment system 

 If the engine is equipped with an exhaust after-treatment system that is not 

mounted directly on the engine, the exhaust pipe shall have the same diameter 

as found in-use for at least four pipe diameters upstream of the expansion 

section containing the after-treatment device. The distance from the exhaust 

manifold flange or turbocharger outlet to the exhaust after-treatment system 

shall be the same as in the non-road mobile machinery configuration or within 

the distance specifications of the manufacturer. Where specified by the 

manufacturer the pipe shall be insulated to achieve an after-treatment inlet 

temperature within the specification of the manufacturer. Where other 
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installation requirements are specified by the manufacturer these shall also be 

respected for the test configuration. The exhaust system back-pressure or 

pressure restriction shall be set according to paragraph 6.5.. For exhaust after-

treatment devices with variable exhaust gas pressure restriction, the maximum 

exhaust gas pressure restriction used in paragraph 6.5. is defined at the after-

treatment condition (degreening/ageing and regeneration/loading level) 

specified by the manufacturer. The after-treatment container may be removed 

during dummy tests and during engine mapping, and replaced with an 

equivalent container having an inactive catalyst support. 

The emissions measured on the test cycle shall be representative of the 

emissions in the field. In the case of an engine equipped with an exhaust after-

treatment system that requires the consumption of a reagent, the reagent used 

for all tests shall be declared by the manufacturer. 

For engines equipped with exhaust after-treatment systems that are regenerated 

on an infrequent (periodic) basis, as described in paragraph 6.6.2., emission 

results shall be adjusted to account for regeneration events. In this case, the 

average emission depends on the frequency of the regeneration event in terms 

of fraction of tests during which the regeneration occurs. After-treatment 

systems with a regeneration process that occurs either in a sustained manner or 

at least once over the applicable transient test cycle or ramped-modal cycle 

("continuous regeneration") in accordance with paragraph 6.6.1. do not require 

a special test procedure. 

6.6.1. Continuous regeneration 

 For an exhaust after-treatment system based on a continuous regeneration 

process the emissions shall be measured on an after-treatment system that has 

been stabilised so as to result in repeatable emissions behaviour. The 

regeneration process shall occur at least once during the NRTC hot start test, 

LSI-NRTC or NRSC test, and the manufacturer shall declare the normal 

conditions under which regeneration occurs (soot load, temperature, exhaust 

system back-pressure, etc.). In order to demonstrate that the regeneration 

process is continuous, at least three NRTC hot start tests, LSI-NRTC or NRSC 

tests shall be conducted. In case of NRTC hot start test, the engine shall be 

warmed up in accordance with paragraph 7.8.2.1., the engine shall be soaked 

according to paragraph 7.4.2.1.(b) and the first NRTC hot start test shall be 

run.  

The subsequent NRTC hot start tests shall be started after soaking according 

with paragraph 7.4.2.1.(b). During the tests, exhaust gas temperatures and 

pressures shall be recorded (temperature before and after the after-treatment 

system, exhaust system back-pressure, etc.). The after-treatment system is 

considered to be satisfactory if the conditions declared by the manufacturer 

occur during the test within a sufficient time and the emission results do not 

scatter by more than ± 25 per cent from the mean value or 0.005 g/kWh, 

whichever is greater. 

6.6.2. Infrequent regeneration 

 This provision only applies to engines equipped with an exhaust after-

treatment system that is regenerated on an infrequent basis, typically occurring 

in less than 100 hours of normal engine operation.  For those engines, either 

additive or multiplicative factors shall be determined for upward and 

downward adjustment as referred to in paragraph 6.6.2.4. ("adjustment 

factor").  
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Testing and development of adjustment factors is only required for one 

applicable transient (NRTC or LSI-NRTC) or RMC NRSC test cycle. The 

factors that have been developed may be applied to results from the other 

applicable test cycles including discrete-mode NRSC. 

In case that no suitable adjustment factors are available from testing using 

transient or RMC NRSC test cycles then adjustment factors shall be established 

using an applicable discrete-mode test. Factors developed using a discrete-

mode test cycle shall only be applied to discrete-mode test cycles. 

It shall not be required to conduct testing and develop adjustment factors on 

both RMC and discrete-mode NRSCs.  

6.6.2.1. Requirement for establishing adjustment factors using NRTC, LSI-NRTC or 

RMC NRSC testing 

The emissions shall be measured on at least three NRTC hot start tests, LSI-

NRTC or ramped-modal cycle (RMC) NRSC tests, one with and two without 

a regeneration event on a stabilised after-treatment system. The regeneration 

process shall occur at least once during the NRTC, LSI-NRTC or RMC NRSC 

test with a regeneration event. If regeneration takes longer than one NRTC, 

LSI-NRTC or RMC NRSC test, consecutive NRTC, LSI-NRTC or RMC 

NRSC tests shall be run and emissions continued to be measured without 

shutting the engine off until regeneration is completed and the average of the 

tests shall be calculated. If regeneration is completed during any test, the test 

shall be continued over its entire length.  

An appropriate adjustment factor shall be determined for the entire applicable 

cycle by means of equations (A.4-10) to (A.4-13). 

6.6.2.2. Requirement for establishing adjustment factors using discrete-mode NRSC 

testing 

Starting with a stabilised after-treatment system the emissions shall be 

measured on at least three runs of each test mode of the applicable discrete-

mode NRSC on which the conditions for regeneration can be met, one with 

and two without a regeneration event. The measurement of PM shall be 

conducted using the multiple filter method described in paragraph 7.8.1.2.(c). 

If regeneration has started but is not complete at the end of the sampling period 

for a specific test mode extend the sampling period shall be extended until 

regeneration is complete. Where there are multiple runs for the same mode an 

average result shall be calculated. The process shall be repeated for each test 

mode. 

An appropriate adjustment factor shall be determined by means of equations 

(A.4-10) to (A.4-13) for those modes of the applicable cycle for which 

regeneration occurs. 

6.6.2.3. General procedure for developing infrequent regeneration adjustment factors 

(IRAFs) 

The manufacturer shall declare the normal parameter conditions under which 

the regeneration process occurs (soot load, temperature, exhaust system back-

pressure, etc.). The manufacturer shall also provide the frequency of the 

regeneration event in terms of number of tests during which the regeneration 

occurs. The exact procedure to determine this frequency shall be agreed by the 

Type Approval Authority based upon good engineering judgement. 
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For a regeneration test, the manufacturer shall provide an after-treatment 

system that has been loaded. Regeneration shall not occur during this engine 

conditioning phase. As an option, the manufacturer may run consecutive tests 

of the applicable cycle until the after-treatment system is loaded. Emissions 

measurement is not required on all tests. 

Average emissions between regeneration phases shall be determined from the 

arithmetic mean of several approximately equidistant tests of the applicable 

cycle. As a minimum, at least one applicable cycle as close as possible prior to 

a regeneration test and one applicable cycle immediately after a regeneration 

test shall be conducted. 

During the regeneration test, all the data needed to detect regeneration shall be 

recorded (CO or NOX emissions, temperature before and after the after-

treatment system, exhaust system back-pressure, etc.). During the regeneration 

process, the applicable emission limits may be exceeded. The test procedure is 

schematically shown in Figure A.4-1.. 

Figure A.4-1.  

Scheme of infrequent regeneration with n number of measurements and nr number of 

measurements during regeneration 

 

 The average specific emission rate related to the test runs conducted according 

to paragraphs 6.6.2.1. or 6.6.2.2. [g/kWh or #/kWh] shall be weighted by 

means of equation (A.4-9) (see Figure 1.): 
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 where: 

n = number of tests in which regeneration does not occur, 
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nr = number of tests in which regeneration occurs (minimum one 

test), 

e  = average specific emission from a test in which the regeneration 

does not occur [g/kWh or #/kWh] 

re  = average specific emission from a test in which the regeneration 

occurs [g/kWh or #/kWh] 

At the choice of the manufacturer and based on good engineering judgment, 

the regeneration adjustment factor kr, expressing the average emission rate, 

may be calculated either multiplicative or additive for all gaseous pollutants, 

and, where there is an applicable limit, for PM and PN, by means of equations 

(A.4-10) to (A.4-13):  

Multiplicative 
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 Additive 

 
Ὧ ȟ ὩӶ ὩӶ            (upward adjustment factor)  (A.4-12) 

 
Ὧ ȟ ὩӶ ὩӶ        (downward adjustment factor) (A.4-13) 

6.6.2.4. Application of adjustment factors 

Upward adjustment factors are multiplied with or added to measured emission 

rates for all tests in which the regeneration does not occur. Downward 

adjustment factors are multiplied with or added to measured emission rates for 

all tests in which the regeneration occurs. The occurrence of the regeneration 

shall be identified in a manner that is readily apparent during all testing. Where 

no regeneration is identified, the upward adjustment factor shall be applied. 

 With reference to Annex 5, Appendices A.1 and A.2 on brake specific emission 

calculations, the regeneration adjustment factor: 

(a) When established for an entire weighted cycle, shall be applied to the 

results of the applicable weighted NRTC, LSI-NRTC and NRSC tests; 

(b) When established specifically for the individual modes of the applicable 

discrete-mode cycle, shall be applied to the results of those modes of 

the applicable discrete-mode NRSC cycle for which regeneration 

occurs prior to calculating the cycle weighted emission result. In this 

case the multiple filter method shall be used for PM measurement;  

(c) May be extended to other members of the same engine family; 

(d) May be extended to other engine families within the same engine after-

treatment system family, as defined in Annex 1, with the prior approval 

of the Type Approval Authority based on technical evidence to be 

supplied by the manufacturer that the emissions are similar. 
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 The following options shall apply: 

(a) A manufacturer may elect to omit adjustment factors for one or more of 

its engine families (or configurations) because the effect of the 

regeneration is small, or because it is not practical to identify when 

regenerations occur. In these cases, no adjustment factor shall be used, 

and the manufacturer is liable for compliance with the emission limits 

for all tests, without regard to whether a regeneration occurs; 

(b) Upon request by the manufacturer, the Type Approval Authority may 

account for regeneration events differently than is provided in sub-

paragraph (a). However, this option only applies for events that occur 

extremely infrequently, and which cannot be practically addressed 

using the adjustment factors described in paragraph 6.6.2.3. of this 

Annex. 

6.7. Cooling system 

 An engine cooling system with sufficient capacity to maintain the engine, with 

its intake-air, oil, coolant, block and head temperatures, at normal operating 

temperatures prescribed by the manufacturer shall be used. Laboratory 

auxiliary coolers and fans may be used. 

6.8. Lubricating oil 

 The lubricating oil shall be specified by the manufacturer and be representative 

of lubricating oil available in the market; the specifications of the lubricating 

oil used for the test shall be recorded and presented with the results of the test. 

6.9. Specification of the reference fuels 

 The reference fuels are specified in Annex 6. 

 The fuel temperature shall be in accordance with the manufacturer's 

recommendations. The fuel temperature shall be measured at the inlet to the 

fuel injection pump or as specified by the manufacturer, and the location of 

measurement recorded. 

6.10. Crankcase emissions 

Crankcase emissions that are discharged directly into the ambient atmosphere 

shall be added to the exhaust emissions (either physically or mathematically) 

during all emission testing.  

Manufacturers taking advantage of this exception shall install the engines so 

that all crankcase emission can be routed into the emissions sampling system. 

For the purpose of this paragraph, crankcase emissions that are routed into the 

exhaust upstream of exhaust after-treatment during all operation are not 

considered to be discharged directly into the ambient atmosphere. 

 Open crankcase emissions shall be routed into the exhaust system for emission 

measurement, as follows: 

(a) The tubing materials shall be smooth-walled, electrically conductive, 

and not reactive with crankcase emissions. Tube lengths shall be 

minimised as far as possible; 

(b) The number of bends in the laboratory crankcase tubing shall be 

minimised, and the radius of any unavoidable bend shall be maximized; 
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(c) The laboratory crankcase exhaust tubing shall meet the engine 

manufacturer's specifications for crankcase back pressure; 

(d) The crankcase exhaust tubing shall connect into the raw exhaust 

downstream of any aftertreatment system, downstream of any installed 

exhaust restriction, and sufficiently upstream of any sample probes to 

ensure complete mixing with the engine's exhaust system before 

sampling. The crankcase exhaust tube shall extend into the free stream 

of exhaust to avoid boundary-layer effects and to promote mixing. The 

crankcase exhaust tube's outlet may orient in any direction relative to 

the raw exhaust flow. 

7. Test procedures 

7.1. Introduction 

 This paragraph describes the determination of brake specific emissions of 

gaseous and particulate pollutants on engines to be tested. The test engine shall 

be the parent engine configuration for the engine family as specified in Annex 

10. 

 A laboratory emission test consists of measuring emissions and other 

parameters for the test cycles specified in this annex. The following aspects are 

treated in this Annex 4: 

(a) The laboratory configurations for measuring the brake specific 

emissions (paragraph 7.2.); 

(b) The pre-test and post-test verification procedures (paragraph 7.3.); 

(c) The test cycles (paragraph 7.4.); 

(d) The general test sequence (paragraph 7.5.); 

(e) The engine mapping (paragraph 7.6.); 

(f) The test cycle generation (paragraph 7.7.); 

(g) The specific test cycle running procedure (paragraph 7.8.). 

7.2. Principle of emission measurement 

 To measure the brake-specific emissions, the engine shall be operated over the 

test cycles defined in paragraph 7.4., as applicable. The measurement of brake-

specific emissions requires the determination of the mass of pollutants in the 

exhaust emissions (i.e. HC, CO, NOX and PM), the number of particulates in 

the exhaust emissions (i.e. PN), the mass of CO2 in the exhaust emissions, and 

the corresponding engine work. 

7.2.1. Mass of constituent 

 The total mass of each constituent shall be determined over the applicable test 

cycle by using the following methods: 

7.2.1.1. Continuous sampling 

 In continuous sampling, the constituent's concentration is measured 

continuously from raw or dilute exhaust. This concentration is multiplied by 

the continuous (raw or dilute) exhaust flow rate at the emission sampling 

location to determine the constituent's flow rate. The constituent's emission is 

continuously summed over the test interval. This sum is the total mass of the 

emitted constituent. 
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7.2.1.2. Batch sampling 

 In batch sampling, a sample of raw or diluted exhaust is continuously extracted 

and stored for later measurement. The extracted sample shall be proportional 

to the raw or dilute exhaust flow rate. Examples of batch sampling are 

collecting diluted gaseous emissions in a bag and collecting PM on a filter. In 

principal the method of emission calculation is done as follows: the batch 

sampled concentrations are multiplied by the total mass or mass flow (raw or 

dilute) from which it was extracted during the test cycle. This product is the 

total mass or mass flow of the emitted constituent. To calculate the PM 

concentration, the PM deposited onto a filter from proportionally extracted 

exhaust shall be divided by the amount of filtered exhaust. 

7.2.1.3. Combined sampling 

 Any combination of continuous and batch sampling is permitted (e.g. PM with 

batch sampling and gaseous emissions with continuous sampling). 

 The following Figure A.4-2 illustrates the two aspects of the test procedures 

for measuring emissions: the equipments with the sampling lines in raw and 

diluted exhaust gas and the operations requested to calculate the pollutant 

emissions in steady-state and transient test cycles. 

Figure A.4-2  

Test procedures for emission measurement 

 

Note on Figure A.4-2.: The term "Partial flow PM sampling" includes the partial flow dilution to extract 

only raw exhaust with constant or varying dilution ratio. 

7.2.2. Work determination 

 The work shall be determined over the test cycle by synchronously multiplying 

speed and brake torque to calculate instantaneous values for engine brake 


