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Proposal for Amendment 3 to UNGTR No. 15 Worldwide
harmonized Light vehicles Test Procedures (WLTP)

I. Statement of technical rationale and justification

A. Introduction

1. The compliance with emission standards is a central issue of vehicle certification
worldwide. Emissions comprise criteria pollutantsvimg a direct (mainly local) negative
impact on health and environment, as well as pollutants having a negative environmental
impact on a global scale. Regulatory emission standards typically are complex documents,
describing measurement procedures urdeariety of weHdefined conditions, setting limit
values for emissions, but also defining other elements such as the durability-bodrdn
monitoring of emission control devices.

2. Most manufacturers produce vehicles for a global clientele or at flaaseveral

regions. Albeit vehicles are not identical worldwide since vehicle types and models tend to
cater to local tastes and living conditions, the compliance with different emission standards
in each region creates high burdens from an adminigtraihd vehicle design point of

view. Vehicle manufacturers, therefore, have a strong interest in harmonising vehicle
emission test procedures and performance requirements as much as possible on a global
scale. Regulators also have an interest in global dvaimation since it offers more efficient
development and adaptation to technical progress, potential collaboration at market
surveillance and facilitates the exchange of information between authorities.

3. As a consequence stakeholders launched the workhi® United Nationsglobal
technical regulationUN GTR) on Worldwide harmonied Light vehicle Test Procedures
(WLTP) that aims at harmonising emissiaiated test procedures for light duty vehicles to
the extent this is possible. Vehicle test proceslureed to represent real driving conditions

as much as possible to make the performance of vehicles at certification and in real life
comparable. Unfortunately, this aspect puts some limitations on the level of hzatizoni

to be achieved, since for ingtze, ambient temperatures vary widely on a global scale. In
addition, due to the different levels of development, different population densities and the
costs associated with emission control technology, the regulatory stringency of legislation
is expectedo be different from region to region for the foreseeable future. The setting of
emission limit values, therefore, is not part of tild GTR for the time being.

4, The purpose of &N GTRis its implementation into regional legislation by as many
Contrading Parties as possible. However, the scope of regional legislations in terms of
vehicle categories concerned depends on regional conditions and cannot be predicted for
the time being. On the other hand, according to the rules of the 1998 UNECE agreement,
Contracting Parties implementinglN GTR must include all equipment falling into the
formal UN GTR scope. Care must be taken, so that an unduly large formal scope of the
UN GTR does not prevent its regional implementation. Therefore the formal scobis of t

UN GTR is kept to the core of light duty vehicles. However, this limitation of the formal
UN GTR scope does not indicate that it could not be applied to a larger group of vehicle
categories by regional legislation. In fact, Contracting Parties areiegsa to extend the
scope of regional implementations of thisl GTRif this is technically, economically and
administratively appropriate.
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5. This version of the WLTRIN GTR, in particular, does not contain any specific test
requirements for dual fuel tieles and hybrid vehicles not based on a combination of an
internal combustion engine and an electric machine. Thus these vehicles are not included in
the scope of the WLTRIN GTR Contracting Parties maphowever apply the WLTP

UN GTR provisions to such vehicles to the extent possible and complement them by
additional provisions, e.g. emission testing with different fuel grades and types, in regional
legislation.

Procedural background and future development of thaNLTP

6. In its November 2007 session, WP.29 decided to set up an informal WLTP group
under GRPE to prepare a road map for the development of WLTP. After various meetings
and intense discussions, WLTP presented in June 20@8taoad map consisting of

3 phases, which as subsequently revised a number of times and contains the following
main tasks:

(@) Phasel (2009- 2015): development of the worldwide harnmed light duty
driving cycle and associated test procedure for the common measurement of
criteria compounds, C{fuel and energy consumption;

(b) Phase (20142018): low temperature/high altitude test procedure,
durability, inservice conformity, technical requirements for -tward
diagnostics (OBD), mobile atonditioning (MAC) system energy
efficiency, offcycle/real driving emissions;

(c) Phase8 (2018 ¢é) : emi ssi on i mit val ues and
definition of reference fuels, comparison with regional requirements.

7. It should be noted that since the beginning of the WLTP process, the European
Union ha a strong political objective set by its owlegislation (Regulations
(EC)443/2009 and 510/2011) to implement a new and more realistic test cycle by 2014,
which was a major political driving factor for setting the time frame of phase

8. For the work & phasel the following working groups and subgroups were
established:

(@) Development of Harmoméd Cycle (DHC): construction of a new
Worldwide Lightduty Test Cycle (WLTC), i.e. the speed trace of the WLTP,
based on statistical analysis of real driyilata;

The DHC group started working in September 2009, launched the collection
of driving data in 2010 and proposed a first version of the driving cycle by
mid-2011, which was revised a number of times to take into consideration
technical issues such asivdrability and a better representation of driving
conditions after a first validation.

(b)  Development of Test Procedures (DTP): development of test procedures with
the following specific expert groups:

0] PM/PN: Mass of particulate matter aréharticle Number (PN)
measurements;

(i)  AP: Additional Pollutant measurements, i.e. measurement
procedures for exhaust substances which are not yet regulated as
compounds but may be regulated in the near future, such as NO
ethanol, formaldehyde, acetaldehyde, anmanonia;

OoBD
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(i)  LabProcICE: test conditions and measurement procedures of existing
regulated compounds for vehicles equipped with internal combustion
engines (other than PM and PN);

(iv) EV-HEV: specific test conditions and measurement procedures for
electic and hybridelectric vehicles;

(v)  Reference fuels: definition of reference fuels.

The DTP group started working in April 2010.

9. During the work of the DTP group it became clear that a number of issues, in
particular but not only in relation to electrand hybridelectric vehicles, could not be
resolved in time for an adoption of the first version of the WILUW GTR by WP.29 in
March2014.Thereforejt was agreed that the work of Phase 1 would be divided into-2 sub

phases:

(a)

(b)

Phasela (2009 2013): deviopment of the worldwide harmazgd light duty
driving cycle and the basic test procedure. This led to the first version of this
UN GTR, which was published as official working document
ECE/TRANS/WP.29/GRPE/2013/13 and a series of amendments published
as hformal document GRRE7-04-Rev.1;

Phase 1b (20123015): further development and refinement of the test
procedure, while including additional items into th GTR.

10. The work for phase 1b was structured according to the following expert groups
underthe WLTP informal working group:

0

(i)

(iii)

UN GTRdrafting: coordination over all groups, to ensure thatiNeGTRIis
robust, coherent, and consistent;

E-lab: specific test conditions and measurement procedures for electric and
hybrid-electric vehiclesThis was a continuation of the ENEV group under
phase 1a;

Taskforces: for each specific topic that has to be integrated WNh&TR,

the informal working group would designate a taskforce leader, who would
work in a group with interested staketiets on developing a testing
methodology and BIN GTRtext proposal.

An overview of the main topics that were addressed in phase 1b and addedb @R
is presented below:

(a)

Conventional ICE vehicles:

0] Normalisation methods and speed trace index;

(i) Number of tests;

(i)  Wind tunnel as alternative method for road load determination;
(iv) Road load matrix family;

(v) Interpolation family and road load family concept;

(vi) On-board anemometry and wind speed conditions;

(vii)  Alternative vehicle wam-up procedure;

(viii) Calculation and interpolation of fuel consumption.



ECE/TRANS/WP.29/2017/140

(b)  Electric and hybrieklectricvehicles(E-lab expert group):
0] Fuelcell vehicletest procedure;
(i)  Shortened test procedure for PEV range test;

(i)  Phasespecific CQ (fuel consumption) for OfVehicle Charging
Hybrid Electric Vehicles (OVEHEVSs);

(iv)  End of EV range criteria;

(v) Interpolationmethodfor OVC-HEVs and PEVs;

(vi)  Utility factors;

(vii)  Predominant mode / mode selection.
(c) Alternative pollutants:

Measurement method for ammonia, ethanol, formaldehyde and acetaldehyde.
(d) DHC:

0] Further downscaling in Wide Open Throttle (WOT) operation;

(i) Gear shifting.

Background on driving cycles and test procedures

11. The development of the worldwidernaonized light duty vehicle driving cycle was
based on experience gained from work on the Worldwide HBasy Certification
procedure (WHDC), Worldwide Motorcycle Test Cycle (WMTC) and national cycles.

12. The WLTC is a transient cycle by design. danstruct WLTC, driving data from all
participating Contracting Parties were collected and weighted according to the relative
contribution of regions to the globally driven mileage and data collected for WLTP
purpose.

13. The resulting driving data werelssequently cut into idling periods and "short trips"
(i.e. driving events between two idling periods). With the abhoeationed weightings the
following unified frequency distributions were calculated:

(@)  Short trip duration distributign
(b)  Stop phaseuwtation distribution
(c)  Joint vehicle speed acceleration (v, a) distribution.

These distributions together with the averages of vehicle speed, short trip and stop phase
durations built the basis for the development of the WLTC speed trace.

By randomisedcombinations of these segments, a large number of "draft cycles" were
generated. From the latter "draft cycle" family, the cycle best fitting the
averages/distributions described abowas selected as a first "raw WLTC". In the
subsequent work, the "raw WIC" was further processed, in particular with respect to its
driveability and better representativeness, to obtain the final WLTC.

14. The driveability of WLTC was assessed extensively during the development process
and was supported by three distinct dation phases. Specific cycle versions for certain
vehicles with limited driving capabilities due to a low pow®mass ratio or limited
maximum vehicle speed have been introduced. In addition, the speed trace to be followed
by a test vehicle will be dovegaled according to a mathematically prescribed method if the
vehicle would have to encounter an unduly high proportion of "full throttle" driving in
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order to follow the original speed trace. For vehicles equipped with a manual transmission
gear shift poits are determined according to a mathematical procedure that is based on the
characteristics of individual vehicles, which also enhances the driveability of WLTC.

15. For the development of the test procedures, the DTP subgroup took into account
existing enissions and energy consumption legislation, in particular those of the 1958 and
1998 Agreements, those of Japan and the United States Environmental Protection Agency
(US EPA) Standard Part 1066. These test procedures were critically reviewed, compared to
each other, updated to technical progress and complemented by new elements where
necessary.

D. Technical feasibility, anticipated costs and benefits

16. In designing and validating the WLTP, strong emphasis has been put on its
practicability, which is enged by a number of measures explained above.

17. While in general WLTP has been defined on the basis of the best technology
available at the moment of its drafting, the practical facilitation of WLTP procedures
on a global scale has been kept in mind af.\irhe latter had some impact e.g. on the
definition of set values and tolerances for several test parameters, such as the test
temperature or deviations from the speed trace. Also, facilities without the most recent
technical equipment should be ablepgerform WLTP certifications, leading to higher
tolerances than those which would have been required just by best performing
facilities.

18. The replacement of a regional test cycle by WLTP initially will bear some costs for
vehicle manufacturers, techaicservices and authorities, at least considered on a local
scale, since some test equipment and procedures will have to be upgraded. However, these
costs should be limited since such upgrades are done regularly as adaptations to the
technical progress. Rded costs would have to be quantified on a regional level since they
largely depend on the local conditions.

19. As pointed out in the technical rationale and justification, the principle of a globally
harmonked light duty vehicle test procedure offgrstential cost reductions for vehicle
manufacturers. The design of vehicles can be better unified on a global scale and
administrative procedures may be simplified. The monetary quantification of these benefits
depends largely on the extent and timing mplementations of the WLTP in regional
legislation.

20. The WLTP provides a higher representation of real driving conditions when
compared to the previous regional driving cycles. Therefore, benefits are expected from the
resulting consumer information ragling fuel and energy consumption. In addition, a more
representative WLTP will set proper incentives for implementing thoses@@ng vehicle
technologies that are also the most effective in real driving. The effectiveness of technology
costs relatived the real driving C@savings will, therefore, be improved with respect to
existing, less representative driving cycles.
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. Text of the global technicalregulation

1. Purpose

This United Nationgglobal technical regulatiolJN GTR) aims at providing

a worldwide harmonizd method to determine the levels erhissions of
gaseousompoundsparticulatematter particle numberCO, emissionsfuel
consumption, electric energy consumption and electric range froradligint
vehicles in a epeatable and reproducible manner designed to be
representative ofeal world vehicle operatioriThe results will provide the
basis for the regulation of these vehicles within regional type approval and
certification procedures.

2. Scope and application

This UN GTR applies to vehicles of categories2land 2, both having a
technically permissible maximum lademassnot exceeding 3,50Kg, and to
all vehicles of category-1.

3. Definitions
3.1. Test equipment
3.1.1. "Accuracy means the difference between a measured value and a reference

value, traceable to a national standard dedcribes the correctness of a
result.SeeFigurel.

3.1.2. "Calibration” means the process of setting a measurement system's response
so that its oydut agrees with a range of reference signals.

3.1.3. "Calibration ga$ means a gas mixture used to calibrate gas analysers

3.1.4. "Double dilution methdd means the process of separating a part of the

diluted exhaust flow and mixing it with an appropei@mount of dilution air
prior to the particulate sampling filter

3.1.5. "Full flow exhaustdilution systermeans the continuous dilution of the total
vehicle exhaust with ambient air in a controlled manner usif@prastant
Volume Sampler(CVS).

3.1.6. "Linearization means the application of a range of concentrations or

materials to establish a mathematical relationship between concentration and
system response

3.17. "Major maintenancé means the adjustment, repair or replacement of a
component or made that could affect the accuracy of a measurement
3.18. "NonMethaneHydrocarbon8 (NMHC) are the Total HydrocarbongTHC)

minus the methane (GHcontribution

3.19. "Precisiof means the degree to which repeated measurements under
unchangeaonditions show the same results (Figure 1), anthisUN GTR,
always refers to one standard deviation.

3.110. "Reference valllemeans a value traceable to a national standard. See
Figurel.
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3.111
3.112

3.1.13.

3.1.14.

3.1.15.

Figurel

"Set point means the target value a control systemsato reach

"Spari means to adjust an instrument so that it gives a proper response to a
calibration standard that represents betweeper6entand 100percent of
the maximum value in the instrument range or expected range.of use

"Total hydrocarbon’% (THC) means all volatile compounds measurable by a
flame ionizationdetector (FID)

"Verification' means to evaluate whether or not a measurement system's
outputs agrees with applied reference signals within one or more
predetemined thresholds for acceptance

"Zero ga$ means a gas containing no anajlykédnich isused to set a zero
response on an analyser

Definition of accuracy, precision and reference value

probability
density

reference valu

A

accuracy

precisior

value

3.2.
3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

Roadload and dynamometegetting

"Aerodynamic dra means the forcepposinga vehi cl ebs for
through air.

"Aerodynamic stagnation polhtneans the @int on the surface of a vehicle
where wnd velocityis equal to zero.

"Anemometeblockagé means the effect on the anemometer measurement
due to the presence of the vehicle where the apparent air speed is different
than the vehicle speedmbined with wind speed relative to the ground

war d mot

"Condrained analys§ means the vehicleds frontal ar e

drag coefficient have been independently determined and those values shall
beused in the equation of motion.

"Mass in running ordé€rmeans the mass of the vehicle, with its fuek{ah

filled to at least 9@ercentof its or their capacity/capacities, including the
mass of the driverfuel and liquids fitted with the standard equipment in
accordance with the manwhéntheytane fited, 6 s
the mass of the bodywork, the cabin, the coupling and the spare wheel(s) as
well asthe tools

speci fic
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3.26.

3.2.7.

3.28.

3.29.

3.210.

3.211

3.212

3.213.

3.214.

3.215.

3.2.%6.

3.217.

3.218.

"Mass of the drivér means a mass rated at kiplocated at therdi ver 6s
seating reference point.

"Maximum vehicle loddmeansthe technically permissible maximum laden
massminus the mass in running order, &p and the mass of the optional
equipment as defined aragrapt8.2.8.of this UN GTR.

"Mass oftheoptional equipmetfitmeansmaximum mass of the combinations
of optfonal equipment which may be fitted to the vehicle in addition to the
standard equipment in accordance with the manufacturer's specifications.

"Optional equipmetitmeans all the features not included in the standard
equipment which are fitted to wehicle under the responsibility of the
manufacturer, and that can be ordered by the customer.

"Reference atmospheric conditions (regarding road load measurethents)
means the tanospheric conditions to which these measwent results are
corrected:

(@) Atmospheric pressurgo= 100kPg
(b)  Atmospheric temperatur&o= 20 °C
(c) Dry air density o= 1.189kg/m?,

(d)  Wind speed0 m/s

"Reference speédneans the vehicle speed at which road load is determined
or chassis dynamometer load is verified.

"Road load means the force resisting the forward motion of a vehicle as
measured with the coastdown method or methods that are equivalent
regardingthe inclusion of frictional losses of the drivetrain.

"Rolling resistancé means thdorcesof the tyres opposing the motion of a
vehicle

"Running resistan¢emeans thedrque resisting the forward motion of a
vehicle measured by torqueeters installed at the driven wheels of a vehicle

"Simulated road loddmeans theaad loadexperienced by the vehicle on the
chassis dynamometer which is intended to reproduce the road load measured
on the road, and consists of the force appbgthe chassis dynamometer and

the forces resisting the vehicle while driving on the chassis dynamometer and
is approximated by the three coefficients of a second order polynomial.

"Simulated running resistanteneans the running resistance expeced by

the vehicle on the chassis dynamometer which is intended to reproduce the
running resistance measured on the road, and consists of the torque applied
by the chassis dynamometer and the torque resisting the vehicle while driving

on the chassis dyn@meter and is approximated by the three coefficients of

a second order polynomial.

"Stationary anemomettymeans reasurement of wind speed and direction
with an anemometer at a location and height above road level alongside the
test road where thmost representative wind ieditions will be experienced.

"Standard equipmehtmeans the basic configuration of a vehialbich is
equipped with all the featurdbat arerequired under the regulatory acts of
the Contracting Party including all femesthat arefitted without giving rise
to any further specifications on configuration or equipment level
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3.219.

3.220.

3.221.

3.222.

3.223.

3.224,

3.225,

3.226.

3.227.

3.2.28.

3.2.29.

3.2.30.

3.3.
3.3.1.

3.3.2.

3.3.3.

3.3.4.

"Target road loal means the gad load to be reprodedon the chassis
dynamometer

"Target running resistan¢aneans theunning esistance to be reproduced.

"Vehicle coastdowrsetting means asystem of operation enabling an
accurate and repeatable determination rodd load and an acurate
dynamometer setting.

"Wind correctiofi means correctioof the effect of windon road load based
on inputof the statbnary or orboard anemometry.

"Technically permissible maximum laden niasgans the maximum mass
allocated to a vehicle on the basis of its construction features and its design
performances

"Actual mass of the vehiclaneans the mass in running order plus the mass
of thefitted optional equipment to an individual vehicle

"Test mass of the vehitlmeans the sum of the actual mass of the vehicle,
25 kg andthe mass representative of thehicle load

"Mass representative of the vehicle Ibadeans x per cent of the maximum
vehicle load where x is 15 per cent for category 1 vehicles and 28 per cent for
category 2 vehicles.

"Technically permissible maximum laden mass of dbmbinatiori (MC)
means the maximum mass allocated to the combination of a motor vehicle
and one or more trailers on the basis of its construction features and its design
performances or the maximum mass allocated to the combination of a tractor
unit and asemitrailer.

"n/v ratio' means the engine rotational speed divided by vehicle speed in a
specific gear.

"Singleroller dynamometérmeansa dynamometewhereeach wheel on a
vehicle's axle isri contact withone roller.

"Twin-roller dynamometér meansa dynamometewhere each wheel on a
vehicle's axle isn contact with two rollers

Pure electri¢hybrid electricand fuel cell vehicles

"All-Electric Range (AER) meansthe total distance travelldoly an OVG
HEV from the beginning of the chargkepleting testo the point in time
during the test when the combustiengine starts to consume fuel.

"Pure Electric Range (PER) meansthe total distance travellebdy a PEV
from the beginning of the chargiepleting test until the breakf criterionis
reached

"ChargeDepleting Actual Rangée (Rcpa) means the distance travelled in a
series of WLTCs in chargedepleting operatig condition until the
Rechargeabl&lectric Energy StorageSystem (REESS) is depleted.

"ChargeDepleting Cycle Rangé (Rcoc) means the distance from the
beginning of the chargéepleting test to the end of the last cycle prior to the
cycle or cycles satisfying the breal criterion including the transition
cycle where the vehicle may have operated in both depleting and sustaining
conditions
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3.3.5.

3.36.

3.3.7.

3.3.8.

3.39.

3.39.1.

3.39.2.

3.310.

3.310.1.

3.3.10.2.

3.3.10.3

3.3.10.4.

3.3.11.

3.312

3.313.

3.314.

3.315.

"Chargedepleting operatig conditio’ means an operating condition in
which the energy stored in the REESS may fluctuate datreaseson
average while the vehicle is driven until transition teargesustaining
operation.

"Chargesustaining operatig conditio’ means an operating condition in
which the energy stored in the REESS may fluctuate but, on average, is
maintained at a n#ral charging balance lel/while the vehicle is driven.

"Utility Factors' are ratios based on driving statistics depending on the range
achieved in chargdepleting condition and are used to weigh the charge
depleting and chargsustaining exhaugtmission compounds, G@missions

and fuel consumption for OVVEIEVSs.

"Electric maching& (EM) means an energy converter transformbegween
electrial andmechanical energy.

"Energy convertér meansa systemwhere the form of energgutput is
different from the form of energyput

"Propulsion energy convertemeans an energy converter of the powertrain
which is not a peripheral devioghose output energy is used directly or
indirectly for the purpose of vehicle propulsion

"Category of propulsion energy convefteneans (i) an internal combustion
engine, or (ii) an electric machine, or (iii) a fuel cell.

"Energy storage systénmeansa systemwhich stores energy andeleass it
in the same form as was input.

"Propulsion energy storage systemeans an energy storage system of the
powertrainwhich is not a peripheral device amthose output energy is used
directly or indirectly for the purpose of vehicle propulsion.

"Category of propulsiorenergy storage systénmeans (i) a fuel storage
system, or (ii) a rechargeable electric energy storage system, or (ii) a
rechargeable mechanical energy storage system.

"Form of energy means (i) electrical energy, or (ii) mechanical energy, or
(iii) chemical energy (including fuels).

"Fuel storage systéhmmeans a propulsion energy storage system that stores
chemical energy as liquid or gaseous fuel.

"Equivalent allelectric rangé (EAER) means that portion of the total
chargedepleting actual range @3a) attributable to the use of electricity
from the REESS ovedhe chargalepleting range test.

"Hybrid electric vehicle (HEV) means aybrid vehicle where one of the
propulsionenergy converters is an electric machine.

"Hybrid vehiclé (HV) means a vehicleequipped with a powertrain
containing at least two differemiategoriesof propulsionenergy converters
andat leastwo differentcategorie®f propulsionenergy storage systems

"Net energy changeneangheratio of the REESS energy change divided by
the cycle energy demand of the test vehicle

"Not offvehicle chargng hybrid electric vehiclée (NOVC-HEV) means a
hybrid electric vehicle that cannot be charfeen an external source

11
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3.316.

3.317.

3.3.18.

3.319.

3.3.2.

3.4.
3.4.1.

3.4.2.

3.4.3.

3.4.4.

3.45.

3.5.
3.5.1.

3.5.2.

3.5.3.

3.5.4.

"Off-vehicle charging hybrid electric vehi¢ldOVC-HEV) meansa hybrid
electric vehicleghat can be chargdtbm an external source.

"Pure electricvehicle’ (PEV) means a vehiclequipped with a powertrain
containing exclusively electric machinas propulsion energy converters and
exclusively rechargeable electric energy storage systems as propulsion
energy storage systems.

"Fuel cell' means an energy converter transforming chemical energy (input)
into electrical energy (output) or vicersa.

"Fuel cell vehicle (FCV) means a vehicle equipped with a powertrain
containing exclusively fuel cell(s) and electric machine(s) as propulsion
energy converter(s).

"Fuel cell hybrid vehicle (FCHV) means a fuel cell vehicle equippeih a
powertrain containing at least one fuel storage system and at least one
rechargeable electric energy storage system as propulsion energy storage
systems.

Powertrain

"Powertrail’ means the total combination in a vehicle of propulsiongner
storage system(s), propulsion energy converter(s) and the drivetrain(s)
providing the mechanical energy at the wheels for the purpose of vehicle
propulsion, plus peripheral devices.

"Auxiliary device$ means energy consuming, converting, storing
supplying nonperipheral devices or systems which are installed in the
vehicle for purposes other than the propulsion of the vehicle and are therefore
not considered to be part of the powertrain.

"Peripheral devicés means energy consuming, cemting, storing or
supplying devices, where the energy is not primarily used for the purpose of
vehicle propulsion, or other parts, systems and control units, which are
essential to the operation of the powertrain.

"Drivetrain” means the connectedlements of the powertrain for
transmission of the mechanical energy between the propulsion energy
converter(s) and the wheels.

"Manual transmissichmeans a transmission where gears can only be shifted
by action of the driver.

General

"Criteria emissions means those emission compounds for which limits are
set in regional legislation.

"Category 1 vehiclemeans a powedriven vehicle with four or more wheels
designed and constructed primarily for thericaye of one or more persan

"Category 11 vehiclé means a category 1 vehicle comprising not more than
eight seating positions i mositmrd Ai t i on
categoryl - 1 vehick may have standing passengers.

"Category 12 vehiclé means a category vehicle designed for the carriage

of more than eight passengers, whether seated or standing, in addition to the
driver.

t

(0]

t
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3.5.5.

3.5.6.

3.5.7.

3.58.

3.59.

3.510.

3.511

3.6.

3.6.1.

3.6.2.

3.7.
3.7.1.

"Category 2 vehiclemeans a powedriven vehicle with four or more wheels
designed and constructed primarily for the carriafjgoods. This category
shall also include:

(@) Tractive units;
(b)  Chassis designed specifically to be equipped with special equipment

"Cycle energy demahdneans the calculated positive energy required by the
vehicle b drive the prescribedycle.

"Defeat devict meansany element of design which rees temperature,
vehicle speedengine rotational speed, drive gear, manifold vacuum or any
other parameter for the purpose of activating, modulating, delaying or
deactivating the operatioaf any part of the emission control system that
reduces the effectiveness of the emission control system under conditions
which may reasonably be expected to be encountered in normal vehicle
operation and use. Such an element of desigiti not be considred a defeat
device if:

(@) The need for the device is justified in terms of protecting the engine
against damage accident and fiosafe operation of the vehicle,

(b) The device does not function beyond treguirements of engine
starting;or

(c) Conditions are substantially included in the Type 1 test procedures

"Driver-selectable mmd€' means a distinadiriver-selectablecondition which
couldaffect emissionsyr fuel andbr energy consumption.

"Predominant modefor the purposes ahis UN GTR means a single mode
that is always selected when the vehicle is switched on regardless of the
operating mode selected when the vehicle was previously shut down.

"Reference conditions (with regards to calculating mass emisSiomsans
the conditions upon which gas densities are basedelgal01.32%Paand
273.15K (0 °C).

"Exhaust emissioismeans the emission of gasepusolid and liquid
compoundgrom thetailpipe

PM/PN

The term"particlé' is conventionally use for the matter being characterised
(measured) in the airborne phase (suspended matter), and the term
"particulaté for the deposited matter.

"Particle numberemissions (PN) means the total number of solid particles
emitted from the vehicle exhaust quantified according to dHation,
sampling and measuremanethodsas specified in thislN GTR

"Particulate matter emission$ (PM) meansthe mass ofany particulde
material from the vehicle exhaustquantified according to the dilution,
sampling and measurement methods as specified iVMISTR

WLTC

"Rated engine powe0 ) means maximum engine power in kW as per
the certification procedure based on current regional regulation. In the
absence of a definition, the rated engine power shall be declared by the
manufacturer according tdN RegulationNo. 85.
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3.7.2.

3.8.
3.8.1.

4.1.

"Maximum speed(© ) means the maximum speed of a vehicle as defined
by the Contracting Party. In the absence of a definition, the maximum speed
shall be declared by the manufacturer accordirigNdRegulationNo. 68.

Procedure

"Periodically regenerating ysteni means an exhaust emissions control
device (e.g. catalytic converter, particulate trap) that requires a periodical
regeneration process in less than 4,R®00f normal vehicle operation.

Abbreviations

General abbreviations

AC Alternatingcurrent

CFV Critical flow venturi

CFO Critical flow orifice

CLD Chemiluminescent detector

CLA Chemiluminescent analyser

CVS Constantvolumesampler

DC Direct current

EAF Sum of ethanolacetaldehydand formaldehyde
ECD Electron capture detector

ET Evaporation tube

Extra High Class 2WLTC extra high speed phase
Extra Highs Class 3WLTC extra high speed phase
FCHV Fuel cell hybrid vehicle

FID Flame ionization detector

FSD Full scale deflection

FTIR Fourier transform infrared analyser
GC Gas chromatograph

HEPA High efficiency particulate air (filter)
HFID Heated flame ioiationdetector

High, Class 2WLTC high speed phase
Highsa Class 3aWLTC high speed phase
Highsap Class 3BNVLTC high speed phase

ICE Internal combustion engine

LoD Limit of detection

LoQ Limit of quantification

Low; Class IWLTC low speed phase
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Low>

Lows
Medium
Medium
Mediumg,
Mediumg,
LC

LDS

LPG

NDIR
NDUV
NG/biomethane
NMC
NOVC-FCHV
NOVC
NOVC-HEV
OVC-HEV
Pa

Pe

PAO

PCF
PCRF
PDP

PER
PercentFS
PM

PN

PNC

PNDy
PNDz

PTS

PTT
QCL-IR

RCB

Class 2WLTC low speed phase

Class 3WLTC low speed phase

Class IWLTC medium speed phase

Class 2WLTC medium speed phase

Class 3aWLTC medium speed phase

Class 3BNVLTC medium speed phase

Liquid chromatography

Laser diode spectrometer

Liquefied petroleum gas

Non-dispersive infrared (analyser)
Non-dispersive ultraviolet
Naturalgas/biomethane

Non-methane cutter

Not off-vehicle charging fuel cell hybrid vehicle
Not off-vehicle charging

Not off-vehiclecharginghybrid electric vehicle
Off-vehicle charigng hybrid electric vehicle
Particulate mass collected on the background filte
Particulate mass collected on the sample filter
Poly-alphaolefin

Particle preclassifier

Particle concentration reduction factor
Positive displacement pump

Pure electricange

Percentof full scale

Particulate matteemissions

Particle numbeemissions

Particle number counter

First particle number dilution device

Second particleumber dilution device
Particle transfer system

Particle transfer tube

Infrared quantum cascade laser
Chargedepleting actual range

REESS charge balance

15
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REESS Rechargeable electric energy storage system
SSsv Subsonic venturi
USFM Ultrasonic flow meter
VPR Volatile particleremover
WLTC Worldwide lightduty test cycle
4.2 Chemical symbols and abbreviations
Ci Carbon 1 equivalent hydrocarbon
CHa Methane
CoHs Ethane
CoHsOH Ethanol
CsHs Propane
CHsCHO Acetaldehyde
CO Carbon monoxide
CO Carbon dioxide
DOP Di-octylphthalate
H20 Water
HCHO Formaldehyde
NH3 Ammonia
NMHC Non-methane hydrocarbons
NOy Oxides of nitrogen
NO Nitric oxide
NO, Nitrogen dioxide
N20 Nitrous oxide
THC Total hydrocarbons
5. General requirements
5.1. The vehicle and itxomponents liable to affect the emissions of gaseous

compounds particulate matter and particle numbeshall be so designed,
constructed and assembled as to enable the vehicle in normal use and under
normal conditions of use such as humidity, rain, snaat,hcold, sand, dirt,
vibrations, wear, etc. to comply with the provisions of i GTR during

its useful life.

This shall include the security of all hoses, joints and connections used withi
the emission control systems.

5.2. The test vehicle shalleébrepresentativén terms of its emissionelated
components and functionality of the intended production series to be covered
by the approval. The manufacturer and the responsible authority shall agree
which vehicle testodel is representative.

16
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5.3.
53.1.

5.3.2.

5.3.3.
5.3.4.
5.3.5.
5.3.6.

5.4.
54.1.

54.2.

5.5.
5.5.1.

5.5.2.

5.5.3.

Vehicle testing condition

The types and amounts of lubricants and coolant for emissions testing shall
be as specified for normal vehicle operation by the manufacturer.

The type of fuel for emissions testing shall be as spedifigdhnex3 to this
UN GTR

All emissions controlling systems shall be in working order.
The use of ay defeat device is prohibited.
The engine shall be designedavoid crankcase emissions.

The tyres used for emissions testing shall beefised inparagrapt2.4.5. of
Annex6 tothisUN GTR

Petrol tank inlet orifices

Subject toparagraptb.4.2. of this UN GTR, the inlet orifice of the petrol or
ethanol tank shall be so designed as to prevent the tank from being filled from
a fuel pump delivery nozzlghat has an external diameter 88.6mm or
greater.

Paragrapth.4.1. of this UN GTR shall not apply to a vehicle in respect of
which both of the fobbwing conditions are satisfied:

(@) The vehicle is so designed and congidahat no device designed to
control the emissi@shall be adverselgffected by leaded petrol; and

(b)  The vehicle is conspicuously, legibly and indelibly marked with the
symbol for unleaded petrol, specified ¥502575:2010 "Road
vehicles -- Symbols for controls, indicators and tefhles, in a
position immediately visible to a person filling the petrol tank.
Additional markings are permitted.

Provisions forelectronic system security

Any vehicle with an emission control computer shatlinle features to deter
modification, except as authorised by the manufacturer. The manufacturer
shall authorise modifications if these modifications are necessary for the
diagnosis, servicing, inspection, retrofitting or repair of the vehicle. Any
reprogammable computer codes or operating parameters shall be resistant to
tampering and afford a level of protection at least as good as the provisions in
ISO 150317 (March 15, 2001). Any removable calibration memory chips
shall be potted, encased in a seateatainer or protected by electronic
algorithms and shall not be changeable without the useeziadjzed tools

and procedures.

Computercoded engine operating parameters shall not be changeable without
the use of speciaed tools and proceduresd. soldered or potted computer
components or sé¢ed (or soldered) enclosures).

Manufacturers may seek approval from the responsible authority for an
exemption to one of these requirements for those vetitwdgare unlikely to
require protectionThe criteria that the responsible authoshall evaluate in
considering an exemptioshall include, but are not limited to, the current
availability of performance chips, the higlerformance capability of the
vehicle and the projeetl sales volume ohé vehicle.
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5.5.4.

5.6.
5.6.1.

5.6.1.1.

5.6.1.2.

5.6.1.3.

5.6.2.

Manufacturers using programmable computer code systems shall deter
unauthorised reprogramming. Manufacturers shall include enhanced tamper
protection strategies and wripgotect features requiring electronic access to
an offsite computr maintained by the manufacturer. Methods giving an
adequate level of tamper protection will be apptowsy the responsible
authority.

Interpolationfamily

Interpolation family for ICE vehicles

Vehiclesmaybe part of the same interpolation famityany of the following
casesncluding combinations of tlse cases:

(@)

(b)

(©)

They belong to different vehicle classas described in paragraph 2
of Annex 1

They have different levels of downscaling as desctiin paragraph 8.
of Annex 1;

They have different capped speeds as described in paragraph 9. of
Annex1.

Only vehiclesthat are identical with respect to the following vehicle/power
train/transnissioncharacteristicenay be part of the samiaterpolationfamily:

(a)

(b)

(©)

(d)

(e)

Type of internal combustion enginduel type, combustion type,
engine displacement, fellbad characteristics, engine technology, and
charging systemand also other engine subsystems or characteristics
that have a nomegligible influence on C®Omass emissiorunder
WLTP conditions

Operation strategy of all Gnass emissiomfluencing components
within the powertrain

Transmission typee(g. manual, automatic, CYTand transmission
model (e.g. torge rating, number of gears, number of clutches,;etc.)

n/v ratios (engine rotational speed divided by vehicle speddhis
requirement shall beonsidered fulfilled if, for all transmission ratios
concerned, the difference with respect ity ratios of the most
commonly installed transmission type is within 8 per cent

Number of powered axles

If an alternative parameter such as a highgh dive as specified in
paragrapl?.(k) of Annex 2, or ASM, as defined in paragraph 3.4. of Anke
is used, ths parameteshallbe the same within an interpolation family.

Interpolation family for NOVGHEVs and OVGHEVs

In additionto the requirements of paragraph 5.601.this UN GTR, only
OVC-HEVs and NOVGHEVs that are identical with respect to the following
characteristicenaybe part of the same interpolation family

@)

Type and number of electric machines construction type
(asynchronous/ synchronqustc), type of coolant(air, liquid) and
any other characteristics having a smeyligible influence on CO
mass emission and electric energy consumption under WLTP
conditions;
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5.6.3.

5.7.

(b)

(©

(d)

Type of tractionREESS(model, capacity, nominal voltage, nominal
power, type of coolant (air, liqd));

Type of energy converter betweéme electric machine and traction
REESS betweenthe traction REESSand low voltage power supply
and betweerthe rechargeplugrin and tractionrREESS and any other
characteristics having a nawgligible influene on CQ mass
emission and electric energyrsumption under WLTP conditions;

The difference between the number of chadgpleting cycles from
the beginning of the test up to and including the transition cycle shall
not be more than one.

Intempolation family for PEVs

Only PEVs that are identical with respect to the following electric
powertrain/transmission characteristiogy be part of the same interpolation
family:

(a)

(b)

(©)

(d)
(e)

®

)

Type and number of electric machinegonstruction type
(asynchronous/ s¢hronous etc), type of coolant (air, liquid) and
any other characteristics having a awegligible influence on electric
energy consumption and range under WLTP conditions;

Type of tractionREESS(model, capacity, nhominal voltage, nominal
power, tyge of coolant (air, liquid));

Transmission type (e.g. manual, automatic, CVT) and transmission
model (e.g. torque rating, number of gears, numbers of clutches, etc.);

Number of powered axles;

Type of electric converter between the electric nraetand traction
REESS between the tractioREESSand low voltage power supply
and between the recharglig-in and tractiorREESS and any other
characteristics having a nawgligible influence on electric energy
consumption and range under WLTP coruig;

Operation strategy of all components influencing the electric energy
consumption within the powertrain;

n/v ratios (engine rotational speed divided by vehicle speed). This
requirement shall be considered fulfilled if, for all transmissiorosati
concerned, the difference with respect to tie ratios of the most
commonly installed transmission type and model is withireBcent

Road load family

Only vehiclesthat are identical withrespect to the following characteristics
maybe part of the sameoad load family:

@)

(b)

Transmission type (e.g. manual, automatic, CVT) and transmission
model (e.g. torque rating, number of gears, number of clutches, etc.)
At the request of the manufacturer and wispproval of the
responsibleauthority, a transmissiowith lower power lossemay be
included in the family

n/v ratios (@gine rotational speed divided by vehicle spedthis
requirement shall be considered fulfilled if, for all transmission ratios
concerned, the difference Witespect to the transmission ratios of the
most commonly installed transmission type is within 25qeert;
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(c)  Number of powered axles.

If at least one electric machimecoupled in the gearbox position neutral and
the vehicle is not equipped with aastdown mode (paragragi2.18.5. of
Annex 4) such that the electric machine has no influence on the road load, the
criteria in paragraptb.62. (a) of this UN GTRand paragraptb.6.3.(a) of

this UN GTRshall apply.

If there is a differenceapart from vehicle mass, rolling resistance and
aerodynamicsthat has a nomegligible influence on road load, that vehicle
shall not be considered to be part of the family unless approved by the
responsible authority.

5.8. Road load matrix family

The oad load matrix family may be applied for vehicles designed for a
technically per mi ssi3pdOk. maxi mum | aden mass

Only vehicles which are identical with respect to the following characteristics
maybe part of the same road load matrix family:

(@) Transmission type (e.g. manual, automatic, CVT);
(b)  Number of powered axles.
5.9. Periodically regenerating systems)(Kamily

Only vehicles that are identical with respect to the following characteristics
may be part of the same periodically regeneratigiems family:

(a) Type of internal combustion enmgd: fuel type, combustion type;
(b)  Periodically regenerating system (i.e. catalyst, particulate trap);

0] Construction (i.e. type of enclosure, type of precious metal,
type of substrate, cell density);

(i)  Type and working principle;
(iii)  Volume +10 per cent

(iv) Location (temperature +100 °C akecad highest reference
speedl.

(c) The test mass of each vehicle in the farsityall be less than or equal
to the test mass of the vehicle used for Khelemonstration test plus

250Kkg.
6. Performance requirements
6.1. Limit values

When implementing the test procedure contained inWNsSGTR as part of
their national legislation, Contracting Parties to the 1998 Agreement are
encouraged to use limit vas that represent at least the same level of
severity as their existing regulatioqeerding the development of harmoatt

limit values, by the Executive Committee (AC.3) of #1898 Agreement, for
inclusion in theUN GTRat a later date.

6.2. Testing

Testing shall be performed according to:
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@)
(b)

()
(d)
(e)
(f)
(@)

The WLTCs as described Annex1;

The gear selection and shift point determination as desciibed
Annex2;

The appropriate fuel apecifiedin Annex3;

The roadoadand dynamometegettingsas decribedin Annex4;
The test equipment as describednnex5;

The test procedures as describedinnexes 6 and 8;

The methods of calculation as descriliednnexes 7 and 8.
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Worldwide light-duty test cycleSWLTC)

1.

2.2,

2.3.

2.3.1.

2.3.1.1.
2.3.1.2.
2.32.

3.1
3.1.1.

3.1.2.
3.1.3.
3.2.

3.2.1.

3.2.2.
3.2.3.
3.2.4.
3.2.5.
3.2.6.

General requirements

The cycle to be drivedependsn theratio of thet e st vehi cl eds
to mass inrunning orderminus 75 kg W/kg, and its maximum velocity,
o)

The cycle resulting from the requirements described inamiex shall be
referred to in other parts of thiN GTR as the'applicable cyclée

Vehicle classifications

Class 1 vehicle have a power tmass in running ordeminus 75kg ratio
0 ¢ QWI/kg.

Class 2 vehicles have a powern@ss in running ordeminus 75kg ratio
> 22 butO34 W/kg.

Class 3 vehicles have a power toass in running ordeminus 75kg
ratio> 34 W/kg.

Class 3 vehicles are divided into 2 subclasses according to their maximum
speed, Max

Class 3a vehicles withmix< 120 km/h
Class 3b vehicles withwx® 120 km/ h.

All vehicles tested according tannex8 shall beconsidered to be Class 3
vehicles.

Testcycles
Class Icycle

A completeClass lcycle shall consist of a low phase (Lewa medium
phase (Mediun) and an additional low phase (Lgw

The Low phase is described FigureAl/1 andTale Al1/1.
The Medium phase is described FigureAl/2 andTableAl/2.
Class Zycle

A completeClass 2cycle shall consist of a low phase (Lgwa medium
phase (Mediun), a high phase (High and an extra high phase (Extra
Highy).

The Low phase is described FigureAl/3 andTableA1/3.

The Medium phase is described FigureAl/4 andTableA1/4.
The High phase is described FigureA1/5 andTableA1/5.

The Extra High phase is described FigureA1/6 andTableA1/6.

At the option of the Contracting Party, the Extra Higihase may be
excluded.

rated
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3.3.

3.3.1.

3.3.1.1.

3.3.1.2.
3.3.1.3.
3.3.1.4.
3.3.1.5.
3.3.1.6.

3.3.2.

3.3.2.1.

3.3.2.2.
3.3.2.3.
3.3.2.4.
3.3.2.5.
3.3.2.6.

3.4.
3.4.1.
3.4.2.
3.4.3.
3.4.4.
3.5

Class Xycle

Class yclesare divided into 2 subclassesreflect the subdivision of Class
3 vehicles.

Class 3aycle

A complete cycle shall consist of a low phase (kova medium phase
(Mediumsy), a high phase (High and an extra high phase (Extra High

The Lowg phase is described FigureAl/7 andTable Al/7

The Medium, phase is described Figure A1/8 andTable A1/8
The Higha phase is described FigureA1/10 andTable A1/D.

The Extra High phase is described FigureA1/12 andTable A1/R.

At the option of the Contracting Party, the Extra Higihase may be
excluled.

Class 3lxcycle

A complete cycle shall consist of a low phase (kophase, a medium phase
(Mediumyy), a high phase (High) and an extra high phase (Extra Hijgh

The Lows phase is described FigureAl/7 andTable A1/7

The Medium, phase is described FigureA1/9 andTable A1/9
The Highy, phase is described FigureAl/11 andTable Al/11.

The Extra High phase is described FigureAl/12 andTable A1/2.

At the option of theContracting Party, the Extra Higlphase may be
excluded.

Duration of all phases

All low speed phases last 588conds

All medium speed phases last 43%onds
All high speed phases last 48&conds

All extra highspeedphases last 328conds
WLTC city cycles

OVC-HEVs and PEVs shall be tested using #ppropriate Class 3a and
Class 3BNVLTC andWLTC city cycles (sed@nnex8).

TheWLTC city cycle consists of the low and medium speed phases only.
At the option of theContracting Party, the WLTC city may be excluded.
WLTC Class Icycle
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FigureAl/1
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Table A1/1
WLTC, Class 1cycle phase Low

Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

0 0.0 47 18.8 94 0.0 141 35.7

1 0.0 48 195 95 0.0 142 35.9

2 0.0 49 20.2 96 0.0 143 36.6

3 0.0 50 20.9 97 0.0 144 37.5
4 0.0 51 21.7 98 0.0 145 38.4

5 0.0 52 22.4 99 0.0 146 39.3

6 0.0 53 23.1 100 0.0 147 40.0

7 0.0 54 23.7 101 0.0 148 40.6

8 0.0 55 24.4 102 0.0 149 41.1

9 0.0 56 25.1 103 0.0 150 41.4
10 0.0 57 25.4 104 0.0 151 41.6
11 0.0 58 25.2 105 0.0 152 41.8
12 0.2 59 23.4 106 0.0 153 41.8
13 3.1 60 21.8 107 0.0 154 41.9
14 5.7 61 19.7 108 0.7 155 41.9
15 8.0 62 17.3 109 11 156 42.0
16 10.1 63 14.7 110 1.9 157 42.0
17 120 64 120 111 2.5 158 42.2
18 13.8 65 9.4 112 3.5 159 42.3
19 15.4 66 5.6 113 4.7 160 42.6
20 16.7 67 3.1 114 6.1 161 430
21 17.7 68 0.0 115 7.5 162 43.3
22 18.3 69 0.0 116 9.4 163 43.7
23 18.8 70 0.0 117 11.0 164 44.0
24 18.9 71 0.0 118 12.9 165 44.3
25 18.4 72 0.0 119 14.5 166 44.5
26 16.9 73 0.0 120 16.4 167 44.6
27 14.3 74 0.0 121 18.0 168 44.6
28 10.8 75 0.0 122 200 169 44.5
29 7.1 76 0.0 123 21.5 170 44.4
30 4.0 77 0.0 124 23.5 171 44.3
31 0.0 78 0.0 125 25.0 172 44.2
32 0.0 79 0.0 126 26.8 173 44.1
33 0.0 80 0.0 127 28.2 174 44.0
34 0.0 81 0.0 128 30.0 175 43.9
35 15 82 0.0 129 31.4 176 43.8
36 3.8 83 0.0 130 32.5 177 43.7
37 5.6 84 0.0 131 33.2 178 43.6
38 7.5 85 0.0 132 33.4 179 43.5
39 9.2 86 0.0 133 33.7 180 43.4
40 10.8 87 0.0 134 33.9 181 43.3
41 12.4 88 0.0 135 34.2 182 43.1
42 13.8 89 0.0 136 34.4 183 42.9
43 15.2 90 0.0 137 34.7 184 42.7
44 16.3 91 0.0 138 34.9 185 42.5
45 17.3 92 0.0 139 35.2 186 42.3
46 18.0 93 0.0 140 35.4 187 42.2
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

188 42.2 237 39.7 286 25.3 335 14.3
189 42.2 238 39.9 287 24.9 336 14.3
190 42.3 239 40.0 288 24.5 337 14.0
191 42.4 240 40.1 289 24.2 338 130
192 425 241 40.2 290 24.0 339 114
193 42.7 242 40.3 201 23.8 340 10.2
194 42.9 243 40.4 292 23.6 341 8.0
195 43.1 244 40.5 293 23.5 342 7.0
196 43.2 245 40.5 294 23.4 343 6.0
197 43.3 246 40.4 295 23.3 344 55
198 43.4 247 40.3 296 23.3 345 5.0
199 43.4 248 40.2 297 23.2 346 4.5
200 43.2 249 40.1 298 23.1 347 4.0
201 42.9 250 39.7 299 23.0 348 3.5
202 42.6 251 38.8 300 22.8 349 3.0
203 42.2 252 37.4 301 22.5 350 25
204 41.9 253 35.6 302 22.1 351 2.0
205 41.5 254 33.4 303 21.7 352 15
206 41.0 255 31.2 304 21.1 353 1.0
207 40.5 256 20.1 305 20.4 354 0.5
208 39.9 257 27.6 306 19.5 355 0.0
209 39.3 258 26.6 307 18.5 356 0.0
210 38.7 259 26.2 308 17.6 357 0.0
211 38.1 260 26.3 309 16.6 358 0.0
212 37.5 261 26.7 310 15.7 359 0.0
213 36.9 262 27.5 311 14.9 360 0.0
214 36.3 263 28.4 312 14.3 361 2.2
215 35.7 264 29.4 313 141 362 4.5
216 35.1 265 30.4 314 14.0 363 6.6
217 34.5 266 31.2 315 13.9 364 8.6
218 33.9 267 31.9 316 13.8 365 10.6
219 33.6 268 32.5 317 13.7 366 12.5
220 33.5 269 33.0 318 13.6 367 14.4
221 33.6 270 33.4 319 13.5 368 16.3
222 33.9 271 33.8 320 13.4 369 17.9
223 34.3 272 34.1 321 13.3 370 191
224 34.7 273 34.3 322 13.2 371 19.9
225 35.1 274 34.3 323 13.2 372 20.3
226 35.5 275 33.9 324 13.2 373 20.5
227 35.9 276 33.3 325 13.4 374 20.7
228 36.4 277 32.6 326 13.5 375 210
229 36.9 278 31.8 327 13.7 376 21.6
230 37.4 279 30.7 328 13.8 377 22.6
231 37.9 280 29.6 329 14.0 378 23.7
232 38.3 281 28.6 330 141 379 24.8
233 38.7 282 27.8 331 14.3 380 25.7
234 39.1 283 27.0 332 14.4 381 26.2
235 39.3 284 26.4 333 14.4 382 26.4
236 39.5 285 25.8 334 14.4 383 26.4
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

384 26.4 433 0.0 482 3.1 531 48.2
385 26.5 434 0.0 483 4.6 532 48.5
386 26.6 435 0.0 484 6.1 533 48.7
387 26.8 436 0.0 485 7.8 534 48.9
388 26.9 437 0.0 486 9.5 535 49.1
389 27.2 438 0.0 487 11.3 536 49.1
390 27.5 439 0.0 488 13.2 537 49.0
391 28.0 440 0.0 489 15.0 538 48.8
392 28.8 441 0.0 490 16.8 539 48.6
393 29.9 442 0.0 491 18.4 540 48.5
394 31.0 443 0.0 492 20.1 541 48.4
395 31.9 444 0.0 493 21.6 542 48.3
396 325 445 0.0 494 23.1 543 48.2
397 32.6 446 0.0 495 24.6 544 48.1
398 324 447 0.0 496 26.0 545 475
399 32.0 448 0.0 497 275 546 46.7
400 31.3 449 0.0 498 29.0 547 45.7
401 30.3 450 0.0 499 30.6 548 44.6
402 28.0 451 0.0 500 32.1 549 42.9
403 27.0 452 0.0 501 33.7 550 40.8
404 24.0 453 0.0 502 35.3 551 38.2
405 225 454 0.0 503 36.8 552 35.3
406 19.0 455 0.0 504 38.1 553 31.8
407 17.5 456 0.0 505 39.3 554 28.7
408 14.0 457 0.0 506 40.4 555 25.8
409 12.5 458 0.0 507 41.2 556 22.9
410 9.0 459 0.0 508 41.9 557 20.2
411 7.5 460 0.0 509 42.6 558 17.3
412 4.0 461 0.0 510 43.3 559 15.0
413 2.9 462 0.0 511 44.0 560 12.3
414 0.0 463 0.0 512 44.6 561 10.3
415 0.0 464 0.0 513 45.3 562 7.8
416 0.0 465 0.0 514 455 563 6.5
417 0.0 466 0.0 515 455 564 4.4
418 0.0 467 0.0 516 45.2 565 3.2
419 0.0 468 0.0 517 44.7 566 1.2
420 0.0 469 0.0 518 442 567 0.0
421 0.0 470 0.0 519 43.6 568 0.0
422 0.0 471 0.0 520 43.1 569 0.0
423 0.0 472 0.0 521 42.8 570 0.0
424 0.0 473 0.0 522 42.7 571 0.0
425 0.0 474 0.0 523 42.8 572 0.0
426 0.0 475 0.0 524 43.3 573 0.0
427 0.0 476 0.0 525 43.9 574 0.0
428 0.0 477 0.0 526 44.6 575 0.0
429 0.0 478 0.0 527 454 576 0.0
430 0.0 479 0.0 528 46.3 577 0.0
431 0.0 480 0.0 529 47.2 578 0.0
432 0.0 481 1.6 530 47.8 579 0.0
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

580 0.0
581 0.0
582 0.0
583 0.0
584 0.0
585 0.0
586 0.0
587 0.0
588 0.0
589 0.0
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Table A1/2
WLTC, Class 1cycle phase Medium
Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h
590 0.0 637 18.4 684 56.2 731 57.9
591 0.0 638 19.0 685 56.7 732 58.8
592 0.0 639 20.1 686 57.3 733 59.6
5903 0.0 640 215 687 57.9 734 60.3
594 0.0 641 231 688 58.4 735 60.9
595 0.0 642 249 689 58.8 736 61.3
596 0.0 643 26.4 690 58.9 737 61.7
597 0.0 644 27.9 691 58.4 738 61.8
598 0.0 645 29.2 692 58.1 739 61.8
599 0.0 646 304 693 57.6 740 61.6
600 0.6 647 31.6 694 56.9 741 61.2
601 1.9 648 32.8 695 56.3 742 60.8
602 2.7 649 34.0 696 55.7 743 60.4
603 5.2 650 35.1 697 55.3 744 59.9
604 7.0 651 36.3 698 55.0 745 59.4
605 9.6 652 374 699 54.7 746 58.9
606 114 653 38.6 700 54.5 747 58.6
607 14.1 654 39.6 701 54.4 748 58.2
608 15.8 655 40.6 702 54.3 749 57.9
609 18.2 656 41.6 703 54.2 750 57.7
610 19.7 657 42.4 704 541 751 57.5
611 21.8 658 430 705 53.8 752 57.2
612 23.2 659 43.6 706 53.5 753 57.0
613 24.7 660 44.0 707 530 754 56.8
614 25.8 661 44 .4 708 52.6 755 56.6
615 26.7 662 44.8 709 52.2 756 56.6
616 27.2 663 45.2 710 51.9 757 56.7
617 27.7 664 45.6 711 51.7 758 57.1
618 28.1 665 46.0 712 51.7 759 57.6
619 28.4 666 46.5 713 51.8 760 58.2
620 28.7 667 47.0 714 520 761 59.0
621 29.0 668 47.5 715 52.3 762 59.8
622 29.2 669 480 716 52.6 763 60.6
623 29.4 670 48.6 717 52.9 764 61.4
624 29.4 671 49.1 718 53.1 765 62.2
625 29.3 672 49.7 719 53.2 766 62.9
626 28.9 673 50.2 720 53.3 767 63.5
627 28.5 674 50.8 721 53.3 768 64.2
628 28.1 675 51.3 722 534 769 64.4
629 27.6 676 51.8 723 53.5 770 64.4
630 26.9 677 52.3 724 53.7 771 64.0
631 26.0 678 52.9 725 54.0 772 63.5
632 24.6 679 534 726 54.4 773 62.9
633 22.8 680 54.0 727 54.9 774 62.4
634 21.0 681 54.5 728 55.6 775 62.0
635 19.5 682 55.1 729 56.3 776 61.6
636 18.6 683 55.6 730 57.1 777 61.4
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

778 61.2 827 49.7 876 53.2 925 44 .4
779 61.0 828 50.6 877 53.1 926 44.5
780 60.7 829 51.6 878 53.0 927 44.6
781 60.2 830 52.5 879 53.0 928 44.7
782 59.6 831 53.3 880 53.0 929 44.6
783 58.9 832 54.1 881 53.0 930 44.5
784 58.1 833 54.7 882 53.0 931 44.4
785 57.2 834 55.3 883 53.0 932 44.2
786 56.3 835 55.7 884 52.8 933 44.1
787 55.3 836 56.1 885 52.5 934 43.7
788 54.4 837 56.4 886 51.9 935 43.3
789 53.4 838 56.7 887 51.1 936 42.8
790 52.4 839 57.1 888 50.2 937 42.3
791 51.4 840 57.5 889 49.2 938 41.6
792 50.4 841 58.0 890 48.2 939 40.7
793 49.4 842 58.7 891 47.3 940 39.8
794 48.5 843 59.3 892 46.4 941 38.8
795 47.5 844 60.0 893 45.6 942 37.8
796 46.5 845 60.6 894 45.0 943 36.9
797 45.4 846 61.3 895 44.3 944 36.1
798 44.3 847 61.5 896 43.8 945 35.5
799 43.1 848 61.5 897 43.3 946 35.0
800 420 849 61.4 898 42.8 947 34.7
801 40.8 850 61.2 899 42.4 948 34.4
802 39.7 851 60.5 900 420 949 34.1
803 38.8 852 60.0 901 41.6 950 33.9
804 38.1 853 59.5 902 41.1 951 33.6
805 37.4 854 58.9 903 40.3 952 33.3
806 37.1 855 58.4 904 39.5 953 33.0
807 36.9 856 57.9 905 38.6 954 32.7
808 37.0 857 57.5 906 37.7 955 32.3
809 37.5 858 57.1 907 36.7 956 31.9
810 37.8 859 56.7 908 36.2 957 315
811 38.2 860 56.4 909 36.0 958 310
812 38.6 861 56.1 910 36.2 959 30.6
813 39.1 862 55.8 911 37.0 960 30.2
814 39.6 863 55.5 912 38.0 961 29.7
815 40.1 864 55.3 913 39.0 962 20.1
816 40.7 865 55.0 914 39.7 963 28.4
817 41.3 866 54.7 915 40.2 964 27.6
818 41.9 867 54.4 916 40.7 965 26.8
819 42.7 868 54.2 917 41.2 966 26.0
820 43.4 869 54.0 918 41.7 967 25.1
821 44.2 870 53.9 919 42.2 968 24.2
822 450 871 53.7 920 42.7 969 23.3
823 45.9 872 53.6 921 43.2 970 22.4
824 46.8 873 53.5 922 43.6 971 215
825 47.7 874 53.4 923 44.0 972 20.6
826 48.7 875 53.3 924 44.2 973 19.7
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

974 18.8
975 17.7
976 16.4
977 14.9
978 13.2
979 11.3
980 9.4
981 7.5
982 5.6
983 3.7
984 1.9
985 1.0
986 0.0
987 0.0
088 0.0
989 0.0
990 0.0
991 0.0
992 0.0
993 0.0
994 0.0
995 0.0
996 0.0
997 0.0
998 0.0
999 0.0

1000 0.0

1001 0.0

1002 0.0

1003 0.0

1004 0.0

1005 0.0

1006 0.0

1007 0.0

1008 0.0

1009 0.0

1010 0.0

1011 0.0

1012 0.0

1013 0.0

1014 0.0

1015 0.0

1016 0.0

1017 0.0

1018 0.0

1019 0.0

1020 0.0

1021 0.0

1022 0.0

31



ECE/TRANS/WP.29/2017140

5.

WLTC Class Zycle

FigureA1/3
WLTC, Class 2cycle, phase Lowg
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FigureAl1/5
WLTC, Class 2cycle phase High
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FigureAl/6
WLTC, Class 2cycle phase Extra High
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Table A1/3
WLTC, Class 2cycle phase Low

Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h
0 0.0 47 11.6 94 0.0 141 36.8
1 0.0 48 124 95 0.0 142 35.1
2 0.0 49 13.2 96 0.0 143 32.2
3 0.0 50 14.2 97 0.0 144 31.1
4 0.0 51 14.8 98 0.0 145 30.8
5 0.0 52 14.7 99 0.0 146 29.7
6 0.0 53 14.4 100 0.0 147 29.4
7 0.0 54 14.1 101 0.0 148 29.0
8 0.0 55 13.6 102 0.0 149 285
9 0.0 56 13.0 103 0.0 150 26.0
10 0.0 57 12.4 104 0.0 151 23.4
11 0.0 58 11.8 105 0.0 152 20.7
12 0.0 59 11.2 106 0.0 153 17.4
13 1.2 60 10.6 107 0.8 154 15.2
14 2.6 61 9.9 108 1.4 155 135
15 4.9 62 9.0 109 2.3 156 13.0
16 7.3 63 8.2 110 35 157 12.4
17 9.4 64 7.0 111 4.7 158 12.3
18 114 65 4.8 112 5.9 159 12.2
19 12.7 66 2.3 113 7.4 160 12.3
20 13.3 67 0.0 114 9.2 161 12.4
21 134 68 0.0 115 11.7 162 12.5
22 13.3 69 0.0 116 13.5 163 12.7
23 13.1 70 0.0 117 15.0 164 12.8
24 12.5 71 0.0 118 16.2 165 13.2
25 111 72 0.0 119 16.8 166 14.3
26 8.9 73 0.0 120 17.5 167 16.5
27 6.2 74 0.0 121 18.8 168 194
28 3.8 75 0.0 122 20.3 169 21.7
29 1.8 76 0.0 123 22.0 170 23.1
30 0.0 77 0.0 124 23.6 171 235
31 0.0 78 0.0 125 24.8 172 24.2
32 0.0 79 0.0 126 25.6 173 24.8
33 0.0 80 0.0 127 26.3 174 25.4
34 15 81 0.0 128 27.2 175 25.8
35 2.8 82 0.0 129 28.3 176 26.5
36 3.6 83 0.0 130 29.6 177 27.2
37 4.5 84 0.0 131 30.9 178 28.3
38 53 85 0.0 132 32.2 179 29.9
39 6.0 86 0.0 133 334 180 32.4
40 6.6 87 0.0 134 35.1 181 35.1
41 7.3 88 0.0 135 37.2 182 375
42 7.9 89 0.0 136 38.7 183 39.2
43 8.6 90 0.0 137 39.0 184 40.5
44 9.3 91 0.0 138 40.1 185 41.4
45 10 92 0.0 139 404 186 42.0
46 10.8 93 0.0 140 39.7 187 42.5
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

188 43.2 237 33.5 286 32.5 335 250
189 44.4 238 35.8 287 30.9 336 24.6
190 45.9 239 37.6 288 28.6 337 23.9
191 47.6 240 38.8 289 25.9 338 23.0
192 49.0 241 39.6 290 23.1 339 21.8
193 50.0 242 40.1 201 20.1 340 20.7
194 50.2 243 40.9 292 17.3 341 19.6
195 50.1 244 41.8 293 15.1 342 18.7
196 49.8 245 43.3 294 13.7 343 18.1
197 49.4 246 44.7 295 13.4 344 17.5
198 48.9 247 46.4 296 13.9 345 16.7
199 48.5 248 47.9 297 150 346 154
200 48.3 249 49.6 298 16.3 347 13.6
201 48.2 250 49.6 299 17.4 348 11.2
202 47.9 251 48.8 300 18.2 349 8.6
203 47.1 252 48.0 301 18.6 350 6.0
204 455 253 47.5 302 19.0 351 3.1
205 43.2 254 47.1 303 19.4 352 1.2
206 40.6 255 46.9 304 19.8 353 0.0
207 38.5 256 45.8 305 20.1 354 0.0
208 36.9 257 45.8 306 20.5 355 0.0
209 35.9 258 45.8 307 20.2 356 0.0
210 35.3 259 45.9 308 18.6 357 0.0
211 34.8 260 46.2 309 16.5 358 0.0
212 34.5 261 46.4 310 14.4 359 0.0
213 34.2 262 46.6 311 13.4 360 14
214 34.0 263 46.8 312 12.9 361 3.2
215 33.8 264 470 313 12.7 362 5.6
216 33.6 265 47.3 314 12.4 363 8.1
217 33.5 266 47.5 315 12.4 364 10.3
218 33.5 267 47.9 316 12.8 365 121
219 33.4 268 48.3 317 14.1 366 12.6
220 33.3 269 48.3 318 16.2 367 13.6
221 33.3 270 48.2 319 18.8 368 14.5
222 33.2 271 48.0 320 21.9 369 15.6
223 33.1 272 47.7 321 25.0 370 16.8
224 330 273 47.2 322 28.4 371 18.2
225 32.9 274 46.5 323 31.3 372 19.6
226 32.8 275 45.2 324 34.0 373 20.9
227 32.7 276 43.7 325 34.6 374 22.3
228 32.5 277 420 326 33.9 375 23.8
229 32.3 278 40.4 327 31.9 376 25.4
230 31.8 279 39.0 328 300 377 27.0
231 314 280 37.7 329 29.0 378 28.6
232 30.9 281 36.4 330 27.9 379 30.2
233 30.6 282 35.2 331 27.1 380 31.2
234 30.6 283 34.3 332 26.4 381 31.2
235 30.7 284 33.8 333 259 382 30.7
236 320 285 33.3 334 25.5 383 29.5
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

384 28.6 433 0.0 482 2.5 531 26.0
385 27.7 434 0.0 483 5.2 532 26.5
386 26.9 435 0.0 484 7.9 533 26.9
387 26.1 436 0.0 485 10.3 534 27.3
388 25.4 437 0.0 486 12.7 535 27.9
389 24.6 438 0.0 487 15.0 536 30.3
390 23.6 439 0.0 488 17.4 537 33.2
391 22.6 440 0.0 489 19.7 538 35.4
392 21.7 441 0.0 490 21.9 539 38.0
393 20.7 442 0.0 491 24.1 540 40.1
394 19.8 443 0.0 492 26.2 541 42.7
395 18.8 444 0.0 493 28.1 542 44.5
396 17.7 445 0.0 494 29.7 543 46.3
397 16.6 446 0.0 495 31.3 544 47.6
398 15.6 447 0.0 496 33.0 545 48.8
399 14.8 448 0.0 497 34.7 546 49.7
400 14.3 449 0.0 498 36.3 547 50.6
401 13.8 450 0.0 499 38.1 548 51.4
402 13.4 451 0.0 500 39.4 549 51.4
403 131 452 0.0 501 40.4 550 50.2
404 12.8 453 0.0 502 41.2 551 47.1
405 12.3 454 0.0 503 42.1 552 44.5
406 11.6 455 0.0 504 43.2 553 41.5
407 10.5 456 0.0 505 44.3 554 38.5
408 9.0 457 0.0 506 45.7 555 35.5
409 7.2 458 0.0 507 454 556 32.5
410 5.2 459 0.0 508 445 557 29.5
411 2.9 460 0.0 509 42.5 558 26.5
412 1.2 461 0.0 510 39.5 559 23.5
413 0.0 462 0.0 511 36.5 560 20.4
414 0.0 463 0.0 512 33.5 561 17.5
415 0.0 464 0.0 513 30.4 562 145
416 0.0 465 0.0 514 27.0 563 115
417 0.0 466 0.0 515 23.6 564 8.5
418 0.0 467 0.0 516 21.0 565 5.6
419 0.0 468 0.0 517 195 566 2.6
420 0.0 469 0.0 518 17.6 567 0.0
421 0.0 470 0.0 519 16.1 568 0.0
422 0.0 471 0.0 520 14.5 569 0.0
423 0.0 472 0.0 521 13.5 570 0.0
424 0.0 473 0.0 522 13.7 571 0.0
425 0.0 474 0.0 523 16.0 572 0.0
426 0.0 475 0.0 524 18.1 573 0.0
427 0.0 476 0.0 525 20.8 574 0.0
428 0.0 477 0.0 526 215 575 0.0
429 0.0 478 0.0 527 22.5 576 0.0
430 0.0 479 0.0 528 23.4 577 0.0
431 0.0 480 0.0 529 24.5 578 0.0
432 0.0 481 1.4 530 25.6 579 0.0
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

580 0.0
581 0.0
582 0.0
583 0.0
584 0.0
585 0.0
586 0.0
587 0.0
588 0.0
589 0.0
Table Al/4
WLTC, Class 2cycle phase Medium

Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h
590 0.0 637 38.6 684 59.3 731 55.3
591 0.0 638 39.8 685 60.2 732 55.1
592 0.0 639 40.6 686 61.3 733 54.8
593 0.0 640 41.1 687 62.4 734 54.6
594 0.0 641 41.9 688 63.4 735 54.5
595 0.0 642 42.8 689 64.4 736 54.3
596 0.0 643 44.3 690 65.4 737 53.9
597 0.0 644 45.7 691 66.3 738 53.4
598 0.0 645 47.4 692 67.2 739 52.6
599 0.0 646 48.9 693 68.0 740 51.5
600 0.0 647 50.6 694 68.8 741 50.2
601 1.6 648 520 695 69.5 742 48.7
602 3.6 649 53.7 696 70.1 743 47.0
603 6.3 650 55.0 697 70.6 744 45.1
604 9.0 651 56.8 698 710 745 430
605 11.8 652 58.0 699 71.6 746 40.6
606 14.2 653 59.8 700 72.2 747 38.1
607 16.6 654 61.1 701 72.8 748 35.4
608 18.5 655 62.4 702 73.5 749 32.7
609 20.8 656 63.0 703 74.1 750 30.0
610 23.4 657 63.5 704 74.3 751 27.5
611 26.9 658 63.0 705 74.3 752 25.3
612 30.3 659 62.0 706 73.7 753 234
613 32.8 660 60.4 707 71.9 754 22.0
614 34.1 661 58.6 708 70.5 755 20.8
615 34.2 662 56.7 709 68.9 756 19.8
616 33.6 663 55.0 710 67.4 757 18.9
617 32.1 664 53.7 711 66.0 758 18.0
618 30.0 665 52.7 712 64.7 759 17.0
619 27.5 666 51.9 713 63.7 760 16.1
620 25.1 667 514 714 62.9 761 15.5
621 22.8 668 51.0 715 62.2 762 14.4
622 20.5 669 50.7 716 61.7 763 14.9
623 17.9 670 50.6 717 61.2 764 15.9
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

624 151 671 50.8 718 60.7 765 171
625 13.4 672 51.2 719 60.3 766 18.3
626 12.8 673 51.7 720 59.9 767 19.4
627 13.7 674 52.3 721 59.6 768 20.4
628 16.0 675 53.1 722 59.3 769 21.2
629 18.1 676 53.8 723 59.0 770 21.9
630 20.8 677 54.5 724 58.6 771 22.7
631 23.7 678 55.1 725 58.0 772 23.4
632 26.5 679 55.9 726 57.5 773 24.2
633 29.3 680 56.5 727 56.9 774 24.3
634 320 681 57.1 728 56.3 775 24.2
635 34.5 682 57.8 729 55.9 776 24.1
636 36.8 683 58.5 730 55.6 77 23.8
778 23.0 827 59.9 876 46.9 925 49.0
779 22.6 828 60.7 877 47.1 926 48.5
780 21.7 829 61.4 878 47.5 927 48.0
781 21.3 830 62.0 879 47.8 928 47.5
782 20.3 831 62.5 880 48.3 929 47.0
783 19.1 832 62.9 881 48.8 930 46.9
784 18.1 833 63.2 882 49.5 931 46.8
785 16.9 834 63.4 883 50.2 932 46.8
786 16.0 835 63.7 884 50.8 933 46.8
787 14.8 836 64.0 885 51.4 934 46.9
788 145 837 64.4 886 51.8 935 46.9
789 13.7 838 64.9 887 51.9 936 46.9
790 135 839 65.5 888 51.7 937 46.9
791 12.9 840 66.2 889 51.2 938 46.9
792 12.7 841 67.0 890 50.4 939 46.8
793 125 842 67.8 891 49.2 940 46.6
794 125 843 68.6 892 47.7 941 46.4
795 12.6 844 69.4 893 46.3 942 46.0
796 130 845 70.1 894 451 943 45.5
797 13.6 846 70.9 895 44.2 944 450
798 14.6 847 71.7 896 43.7 945 44.5
799 15.7 848 72.5 897 43.4 946 44.2
800 171 849 73.2 898 43.1 947 43.9
801 18.7 850 73.8 899 42.5 948 43.7
802 20.2 851 74.4 900 41.8 949 43.6
803 21.9 852 74.7 901 41.1 950 43.6
804 23.6 853 74.7 902 40.3 951 43.5
805 25.4 854 74.6 903 39.7 952 43.5
806 27.1 855 74.2 904 39.3 953 43.4
807 28.9 856 73.5 905 39.2 954 43.3
808 30.4 857 72.6 906 39.3 955 43.1
809 320 858 71.8 907 39.6 956 42.9
810 33.4 859 710 908 400 957 42.7
811 35.0 860 70.1 909 40.7 958 42.5
812 36.4 861 69.4 910 41.4 959 42.4
813 38.1 862 68.9 911 42.2 960 42.2
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

814 39.7 863 68.4 912 43.1 961 42.1
815 41.6 864 67.9 913 441 962 42.0
816 43.3 865 67.1 914 44.9 963 41.8
817 45.1 866 65.8 915 45.6 964 41.7
818 46.9 867 63.9 916 46.4 965 41.5
819 48.7 868 61.4 917 47.0 966 41.3
820 50.5 869 58.4 918 47.8 967 41.1
821 52.4 870 55.4 919 48.3 968 40.8
822 54.1 871 52.4 920 48.9 969 40.3
823 55.7 872 50.0 921 49.4 970 39.6
824 56.8 873 48.3 922 49.8 971 38.5
825 57.9 874 47.3 923 49.6 972 37.0
826 59.0 875 46.8 924 49.3 973 35.1
974 330
975 30.6
976 27.9
977 25.1
978 22.0
979 18.8
980 155
981 12.3
982 8.8
983 6.0
984 3.6
985 1.6
986 0.0
987 0.0
988 0.0
989 0.0
990 0.0
991 0.0
992 0.0
993 0.0
994 0.0
995 0.0
996 0.0
997 0.0
998 0.0
999 0.0

1000 0.0

1001 0.0

1002 0.0

1003 0.0

1004 0.0

1005 0.0

1006 0.0

1007 0.0

1008 0.0

1009 0.0
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

1010 0.0
1011 0.0
1012 0.0
1013 0.0
1014 0.0
1015 0.0
1016 0.0
1017 0.0
1018 0.0
1019 0.0
1020 0.0
1021 0.0
1022 0.0
Table A1/5
WLTC, Class 2cycle phase High

Time ins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h
1023 0.0 1070 46.0 1117 73.9 1164 71.7
1024 0.0 1071 46.4 1118 74.9 1165 69.9
1025 0.0 1072 47.0 1119 75.7 1166 67.9
1026 0.0 1073 47.4 1120 76.4 1167 65.7
1027 1.1 1074 48.0 1121 77.1 1168 63.5
1028 3.0 1075 48.4 1122 77.6 1169 61.2
1029 5.7 1076 49.0 1123 78.0 1170 59.0
1030 8.4 1077 49.4 1124 78.2 1171 56.8
1031 111 1078 50.0 1125 78.4 1172 54.7
1032 14.0 1079 50.4 1126 78.5 1173 52.7
1033 17.0 1080 50.8 1127 78.5 1174 50.9
1034 20.1 1081 511 1128 78.6 1175 494
1035 22.7 1082 51.3 1129 78.7 1176 48.1
1036 23.6 1083 51.3 1130 78.9 1177 47.1
1037 24.5 1084 51.3 1131 79.1 1178 46.5
1038 24.8 1085 51.3 1132 79.4 1179 46.3
1039 25.1 1086 51.3 1133 79.8 1180 46.5
1040 25.3 1087 51.3 1134 80.1 1181 47.2
1041 255 1088 51.3 1135 80.5 1182 48.3
1042 25.7 1089 51.4 1136 80.8 1183 49.7
1043 25.8 1090 51.6 1137 81.0 1184 51.3
1044 25.9 1091 51.8 1138 81.2 1185 530
1045 26.0 1092 521 1139 81.3 1186 54.9
1046 26.1 1093 52.3 1140 81.2 1187 56.7
1047 26.3 1094 52.6 1141 81.0 1188 58.6
1048 26.5 1095 52.8 1142 80.6 1189 60.2
1049 26.8 1096 52.9 1143 80.0 1190 61.6
1050 27.1 1097 53.0 1144 79.1 1191 62.2
1051 27.5 1098 530 1145 78.0 1192 62.5
1052 280 1099 530 1146 76.8 1193 62.8
1053 28.6 1100 53.1 1147 75.5 1194 62.9
1054 29.3 1101 53.2 1148 74.1 1195 63.0
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Time ins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

1055 30.4 1102 53.3 1149 72.9 1196 63.0
1056 31.8 1103 53.4 1150 71.9 1197 63.1
1057 33.7 1104 53.5 1151 71.2 1198 63.2
1058 35.8 1105 53.7 1152 70.9 1199 63.3
1059 37.8 1106 55.0 1153 710 1200 63.5
1060 39.5 1107 56.8 1154 71.5 1201 63.7
1061 40.8 1108 58.8 1155 72.3 1202 63.9
1062 41.8 1109 60.9 1156 73.2 1203 64.1
1063 42.4 1110 63.0 1157 74.1 1204 64.3
1064 43.0 1111 65.0 1158 74.9 1205 66.1
1065 43.4 1112 66.9 1159 75.4 1206 67.9
1066 44.0 1113 68.6 1160 75.5 1207 69.7
1067 44.4 1114 70.1 1161 75.2 1208 71.4
1068 450 1115 71.5 1162 74.5 1209 73.1
1069 45.4 1116 72.8 1163 73.3 1210 74.7
1211 76.2 1260 35.4 1309 72.3 1358 70.8
1212 77.5 1261 32.7 1310 71.9 1359 70.8
1213 78.6 1262 300 1311 71.3 1360 70.9
1214 79.7 1263 29.9 1312 70.9 1361 70.9
1215 80.6 1264 30.0 1313 70.5 1362 70.9
1216 81.5 1265 30.2 1314 70.0 1363 70.9
1217 82.2 1266 30.4 1315 69.6 1364 710
1218 83.0 1267 30.6 1316 69.2 1365 710
1219 83.7 1268 31.6 1317 68.8 1366 71.1
1220 84.4 1269 330 1318 68.4 1367 71.2
1221 84.9 1270 33.9 1319 67.9 1368 71.3
1222 85.1 1271 34.8 1320 67.5 1369 71.4
1223 85.2 1272 35.7 1321 67.2 1370 71.5
1224 84.9 1273 36.6 1322 66.8 1371 71.7
1225 84.4 1274 37.5 1323 65.6 1372 71.8
1226 83.6 1275 38.4 1324 63.3 1373 71.9
1227 82.7 1276 39.3 1325 60.2 1374 71.9
1228 81.5 1277 40.2 1326 56.2 1375 71.9
1229 80.1 1278 40.8 1327 52.2 1376 71.9
1230 78.7 1279 41.7 1328 48.4 1377 71.9
1231 77.4 1280 42.4 1329 450 1378 71.9
1232 76.2 1281 43.1 1330 41.6 1379 71.9
1233 75.4 1282 43.6 1331 38.6 1380 720
1234 74.8 1283 44.2 1332 36.4 1381 72.1
1235 74.3 1284 44.8 1333 34.8 1382 72.4
1236 73.8 1285 455 1334 34.2 1383 72.7
1237 73.2 1286 46.3 1335 34.7 1384 73.1
1238 72.4 1287 47.2 1336 36.3 1385 73.4
1239 71.6 1288 48.1 1337 38.5 1386 73.8
1240 70.8 1289 49.1 1338 410 1387 74.0
1241 69.9 1290 50.0 1339 43.7 1388 74.1
1242 67.9 1291 51.0 1340 46.5 1389 74.0
1243 65.7 1292 51.9 1341 49.1 1390 73.0
1244 63.5 1293 52.7 1342 51.6 1391 72.0
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Time ins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

1245 61.2 1294 53.7 1343 53.9 1392 710
1246 59.0 1295 55.0 1344 56.0 1393 70.0
1247 56.8 1296 56.8 1345 57.9 1394 69.0
1248 54.7 1297 58.8 1346 59.7 1395 68.0
1249 52.7 1298 60.9 1347 61.2 1396 67.7
1250 50.9 1299 63.0 1348 62.5 1397 66.7
1251 49.4 1300 65.0 1349 63.5 1398 66.6
1252 48.1 1301 66.9 1350 64.3 1399 66.7
1253 47.1 1302 68.6 1351 65.3 1400 66.8
1254 46.5 1303 70.1 1352 66.3 1401 66.9
1255 46.3 1304 71.0 1353 67.3 1402 66.9
1256 45.1 1305 71.8 1354 68.3 1403 66.9
1257 430 1306 72.8 1355 69.3 1404 66.9
1258 40.6 1307 72.9 1356 70.3 1405 66.9
1259 38.1 1308 73.0 1357 70.8 1406 66.9
1407 66.9 1456 0.0

1408 67.0 1457 0.0

1409 67.1 1458 0.0

1410 67.3 1459 0.0

1411 67.5 1460 0.0

1412 67.8 1461 0.0

1413 68.2 1462 0.0

1414 68.6 1463 0.0

1415 69.0 1464 0.0

1416 69.3 1465 0.0

1417 69.3 1466 0.0

1418 69.2 1467 0.0

1419 68.8 1468 0.0

1420 68.2 1469 0.0

1421 67.6 1470 0.0

1422 67.4 1471 0.0

1423 67.2 1472 0.0

1424 66.9 1473 0.0

1425 66.3 1474 0.0

1426 65.4 1475 0.0

1427 64.0 1476 0.0

1428 62.4 1477 0.0

1429 60.6

1430 58.6

1431 56.7

1432 54.8

1433 530

1434 51.3

1435 49.6

1436 47.8

1437 45.5

1438 42.8

1439 39.8

1440 36.5
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Time ins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

1441 33.0
1442 29.5
1443 25.8
1444 22.1
1445 18.6
1446 15.3
1447 12.4
1448 9.6
1449 6.6
1450 3.8
1451 1.6
1452 0.0
1453 0.0
1454 0.0
1455 0.0
Table A1/6
WLTC, Class 2cycle phase Extra High

Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h
1478 0.0 1525 63.4 1572 107.4 1619 113.7
1479 1.1 1526 64.5 1573 108.7 1620 114.1
1480 2.3 1527 65.7 1574 109.9 1621 114.4
1481 4.6 1528 66.9 1575 111.2 1622 114.6
1482 6.5 1529 68.1 1576 112.3 1623 114.7
1483 8.9 1530 69.1 1577 113.4 1624 114.7
1484 10.9 1531 70.0 1578 114.4 1625 114.7
1485 13.5 1532 70.9 1579 115.3 1626 114.6
1486 15.2 1533 71.8 1580 116.1 1627 114.5
1487 17.6 1534 72.6 1581 116.8 1628 114.5
1488 19.3 1535 73.4 1582 117.4 1629 114.5
1489 21.4 1536 74.0 1583 117.7 1630 114.7
1490 230 1537 74.7 1584 118.2 1631 1150
1491 25.0 1538 75.2 1585 118.1 1632 115.6
1492 26.5 1539 75.7 1586 117.7 1633 116.4
1493 28.4 1540 76.4 1587 1170 1634 117.3
1494 29.8 1541 77.2 1588 116.1 1635 118.2
1495 31.7 1542 78.2 1589 115.2 1636 118.8
1496 33.7 1543 78.9 1590 114.4 1637 119.3
1497 35.8 1544 79.9 1591 113.6 1638 119.6
1498 38.1 1545 81.1 1592 1130 1639 119.7
1499 40.5 1546 82.4 1593 112.6 1640 119.5
1500 42.2 1547 83.7 1594 112.2 1641 119.3
1501 435 1548 85.4 1595 111.9 1642 119.2
1502 44.5 1549 87.0 1596 111.6 1643 1190
1503 45.2 1550 88.3 1597 111.2 1644 118.8
1504 45.8 1551 89.5 1598 110.7 1645 118.8
1505 46.6 1552 90.5 1599 110.1 1646 118.8
1506 47.4 1553 91.3 1600 109.3 1647 118.8
1507 48.5 1554 92.2 1601 108.4 1648 118.8
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

1508 49.7 1555 930 1602 107.4 1649 118.9
1509 51.3 1556 93.8 1603 106.7 1650 1190
1510 52.9 1557 94.6 1604 106.3 1651 1190
1511 54.3 1558 95.3 1605 106.2 1652 119.1
1512 55.6 1559 95.9 1606 106.4 1653 119.2
1513 56.8 1560 96.6 1607 107.0 1654 119.4
1514 57.9 1561 97.4 1608 107.5 1655 119.6
1515 58.9 1562 98.1 1609 107.9 1656 119.9
1516 59.7 1563 98.7 1610 108.4 1657 120.1
1517 60.3 1564 99.5 1611 108.9 1658 120.3
1518 60.7 1565 100.3 1612 109.5 1659 120.4
1519 60.9 1566 101.1 1613 110.2 1660 120.5
1520 61.0 1567 101.9 1614 110.9 1661 120.5
1521 61.1 1568 102.8 1615 111.6 1662 120.5
1522 61.4 1569 103.8 1616 112.2 1663 120.5
1523 61.8 1570 1050 1617 112.8 1664 120.4
1524 62.5 1571 106.1 1618 113.3 1665 120.3
1666 120.1 1715 120.4 1764 82.6
1667 119.9 1716 120.8 1765 81.9
1668 119.6 1717 121.1 1766 81.1
1669 119.5 1718 121.6 1767 80.0
1670 119.4 1719 121.8 1768 78.7
1671 119.3 1720 122.1 1769 76.9
1672 119.3 1721 122.4 1770 74.6
1673 119.4 1722 122.7 1771 72.0
1674 1195 1723 122.8 1772 69.0
1675 1195 1724 123.1 1773 65.6
1676 119.6 1725 1231 1774 62.1
1677 119.6 1726 122.8 1775 58.5
1678 119.6 1727 122.3 1776 54.7
1679 119.4 1728 121.3 1777 50.9
1680 119.3 1729 119.9 1778 47.3
1681 1190 1730 118.1 1779 43.8
1682 118.8 1731 115.9 1780 40.4
1683 118.7 1732 113.5 1781 37.4
1684 118.8 1733 1111 1782 34.3
1685 1190 1734 108.6 1783 31.3
1686 119.2 1735 106.2 1784 28.3
1687 119.6 1736 104.0 1785 25.2
1688 1200 1737 101.1 1786 220
1689 120.3 1738 98.3 1787 18.9
1690 120.5 1739 95.7 1788 16.1
1691 120.7 1740 93.5 1789 13.4
1692 120.9 1741 91.5 1790 111
1693 1210 1742 90.7 1791 8.9
1694 121.1 1743 90.4 1792 6.9
1695 121.2 1744 90.2 1793 4.9
1696 121.3 1745 90.2 1794 2.8
1697 121.4 1746 90.1 1795 0.0
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Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h Timeins Speedn km/h

1698 1215 1747 90.0 1796 0.0
1699 1215 1748 89.8 1797 0.0
1700 1215 1749 89.6 1798 0.0
1701 121.4 1750 89.4 1799 0.0
1702 121.3 1751 89.2 1800 0.0
1703 121.1 1752 88.9
1704 120.9 1753 88.5
1705 120.6 1754 88.1
1706 120.4 1755 87.6
1707 120.2 1756 87.1
1708 120.1 1757 86.6
1709 119.9 1758 86.1
1710 119.8 1759 85.5
1711 119.8 1760 85.0
1712 119.9 1761 84.4
1713 1200 1762 83.8
1714 120.2 1763 83.2
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6. WLTC Class Xycle

FigureAl/7
WLTC, Class 3cycle, phase Lowe
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FigureA1/8
WLTC, Class 3a cycle, phase Mediuma
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FigureA1/9
WLTC, Class 3b cycle phaseMediumap
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FigureA1/10
WLTC, Class 3acycle phase Higha
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