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COMMISSION REGULATION (EU) No 582/2011
of 25 May 2011

implementing and amending Regulation (EC) No 595/2009 of the

European Parliament and of the Council with respect to emissions

from heavy duty vehicles (Euro VI) and amending Annexes I and

III to Directive 2007/46/EC of the European Parliament and of the
Council

(Text with EEA relevance)

Article 1

Subject matter

This Regulation lays down measures for the implementation of Articles
4, 5, 6 and 12 of Regulation (EC) No 595/2009.

It also amends Regulation (EC) No 595/2009 and Directive
2007/46/EC.

Article 2

Definitions

For the purposes of this Regulation, the following definitions shall
apply:

(1) ‘engine system’ means the engine, the emission control system and
the communication interface (hardware and messages) between the
engine system electronic control unit or units (hereinafter ‘ECU”)
and any other powertrain or vehicle control unit;

(2) ‘service accumulation schedule’ means the ageing cycle and the
service accumulation period for determining the deterioration
factors for the engine-aftertreatment system family;

(3) ‘engine family’ means a manufacturers grouping of engines which,
through their design as defined in Section 6 of Annex I, have
similar exhaust emission characteristics; all members of the
family shall comply with the applicable emission limit values;

(4) ‘engine type’ means a category of engines which do not differ in
essential engine characteristics as set out in Appendix 4 to Annex I;

(5) ‘vehicle type with regard to emissions and vehicle repair and main-
tenance information’” means a group of vehicles which do not
differ in essential engine and vehicle characteristics as set out in
Appendix 4 to Annex I;

(6) ‘deNOy system’ means a selective catalytic reduction (hereinafter
‘SCR’) system, NO, adsorber, passive or active lean NO, catalyst
or any other exhaust after-treatment system designed to reduce
emissions of oxides of nitrogen (NO,);
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(7) ‘exhaust after-treatment system’ means a catalyst (oxidation, 3-way
or any other), particulate filter, deNO, system, combined deNO,
particulate filter, or any other emission reducing device, that is
installed downstream of the engine;

(8) ‘on-board diagnostic (OBD) system’ means a system on-board a
vehicle or engine which has the capability:

(a) of detecting malfunctions, affecting the emission performance
of the engine system; and

(b) of indicating their occurrence by means of an alert system; and

(c) of identifying the likely area of the malfunction by means of
information stored in computer memory and communicating
that information off-board;

(9) ‘qualified deteriorated component or system’ (hereinafter ‘QDC”)
means a component or system that has been intentionally
deteriorated such as by accelerated ageing or by having been
manipulated in a controlled manner and which has been
accepted by the approval authority in accordance with the
provisions set out in Annex 9B to UN/ECE Regulation No 49
for use when demonstrating the OBD performance of the engine
system;

(10) ‘ECU’ means the engine system electronic control unit;

(11) ‘diagnostic trouble code’ (hereinafter ‘DTC’) means a numeric or
alphanumeric identifier which identifies or labels a malfunction;

(12) ‘portable emissions measurement system’ (hereinafter ‘PEMS’)
means a portable emissions measurement system meeting the
requirements specified in Appendix 2 to Annex II;

(13) ‘malfunction indicator’ (hereinafter ‘MI’) means an indicator
which is part of the alert system and which clearly informs the
driver of the vehicle in the event of a malfunction;

(14) ‘ageing cycle’ means the vehicle or engine operation (speed, load,
power) to be executed during the service accumulation period,;

(15) “critical emission-related components’” means the following
components which are designed primarily for emission control:
any exhaust after-treatment system, the ECU and its associated
sensors and actuators, and the exhaust gas recirculation (hereinafter
‘EGR’) system including all related filters, coolers, control valves
and tubing;
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(16) ‘critical emission-related maintenance’ means the maintenance to
be performed on critical emission-related components;

(17) ‘emission related maintenance’ means the maintenance which
substantially affects emissions or which is likely to affect
emissions deterioration of the vehicle or the engine during
normal in-use operation;

(18) ‘engine aftertreatment system family’ means a manufacturer’s
grouping of engines that comply with the definition of engine
family, but which are further grouped into engines utilising a
similar exhaust after-treatment system;

(19) “Wobbe index (lower W; or upper 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:

Which can also be expressed as

W= Hgas X \/pair/pgas

(20) “A-shift factor’ (hereinafter ‘SA”) means an expression, specified in
Section A.5.5.1 of Appendix 5 of Annex 4 to UNECE Regulation
No 49, that describes the required flexibility of the engine
management system regarding a change of excess-air-ratio A if
the engine is fuelled with a gas composition different from pure
methane;

(21) ‘non-emission-related maintenance’ means the maintenance which
does not substantially affect emissions and which does not have a
lasting effect on the emissions deterioration of the vehicle or the
engine during normal in-use operation once the maintenance is
performed,

(22) ‘OBD engine family’ means a manufacturer’s grouping of engine
systems having common methods of monitoring and diagnosing
emission-related malfunctions;

(23) ‘scan-tool” means an external test equipment used for standardised
off-board communication with the OBD system in accordance with
the requirements of this Regulation;

(24) ‘Auxiliary Emission Strategy’ (hereinafter ‘AES’) means an
emission strategy that becomes active and replaces or modifies a
base emission strategy for a specific purpose and in response to a
specific set of ambient and/or operating conditions and only
remains operational as long as those conditions exist;
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(25) ‘Base Emission Strategy’ (hereinafter ‘BES”) means an emission
strategy that is active throughout the speed and load operating
range of the engine unless an AES is activated;

(26) ‘in-use performance ratio’ means the ratio of the number of times
that the conditions have existed under which a monitor, or group
of monitors, should have detected a malfunction to the number of
driving cycles of relevance to that monitor or group of monitors;

(27) ‘engine start’ consists of the ignition-On, cranking and start of
combustion, and is completed when the engine speed reaches
150 min™" below the normal, warmed-up idle speed;

(28) ‘operating sequence’ means a sequence consisting of an engine
start, an operating period (of the engine), an engine shut-off, and
the time until the next start, where a specific OBD monitor runs to
completion and a malfunction would be detected if present;

(29) ‘emission threshold monitoring’ means monitoring of a
malfunction that leads to an excess of the OBD threshold limits
(OTLs) and which consists of either or both of the following:

(a) direct emissions measurement via a tailpipe emissions
sensor(s) and a model to correlate the direct emissions to
specific emissions of the applicable test-cycle;

(b) indication of an emissions increase via correlation of computer
input and output information to test-cycle specific emissions;

(30) ‘performance monitoring’ means malfunction monitoring that
consists of functionality checks, and the monitoring of parameters
that are not directly correlated to emission thresholds, that is done
on components or systems to verify that they are operating within
the proper range;

(31) ‘rationality failure’ means a malfunction where the signal from an
individual sensor or component differs from that expected when
assessed against signals available from other sensors or
components within the control system including cases where all
of the measured signals and component output data are indi-
vidually within the range associated with normal operation of the
associated sensor or component and where none of the sensors or
components is individually indicating a malfunction;
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(32) ‘total functional failure monitoring’ means monitoring in order to
detect a malfunction which will lead to a complete loss of the
desired function of a system;

(33) ‘malfunction’ means a failure or deterioration of an engine system,
including the OBD system, that might reasonably be expected to
lead either to an increase in any of the regulated pollutants emitted
by the engine system or to a reduction in the effectiveness of the
OBD system;

(34) ‘general denominator’ means a counter indicating the number of
times a vehicle has been operated, taking into account general
conditions;

(35) ‘ignition cycle counter’ means a counter indicating the number of
engine starts a vehicle has experienced,;

(36) ‘Driving cycle’ means a sequence consisting of an engine start, an
operating period (of the vehicle), an engine shut-off, and the time
until the next engine start;

(37) ‘group of monitors’ means, for the purpose of assessing the in-use
performance of an OBD engine family, a set of OBD monitors
used for determining the correct operation of the emission control
system;

(38) ‘net power’ means the power obtained on a test bench at the end
of the crankshaft or its equivalent at the corresponding engine or
motor speed with the auxiliaries according to Annex XIV and
determined under reference atmospheric conditions;

(39) ‘maximum net power’ means the maximum value of the net power
measured at full engine load;

(40) ‘wall-flow diesel particulate filter’ means a diesel particulate filter
(hereinafter ‘DPF’) in which all the exhaust gas is forced to flow
through a wall which filters out the solid matter;

(41) ‘continuous regeneration’ means the regeneration process of an
exhaust after-treatment system that occurs either permanently or
at least once per World Harmonized Transient Driving Cycle
(hereinafter “‘WHTC”) hot start test;

(42) ‘customer adaptation’ means any change to a vehicle, system,
component or separate technical unit made at the specific request
of a customer and subject to approval;
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(43) ‘vehicle OBD information’ means information relating to an on-
board diagnostic system for any electronic system on the vehicle;

(44) ‘carry-over system’ means a system, as defined in Article 3(23) of
Directive 2007/46/EC, carried over from an old type of vehicle to
a new type of vehicles;

(45) ‘diesel 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;

(46) ‘dual-fuel engine’ means an engine system that is designed to
simultaneously operate with diesel fuel and a gaseous fuel, both
fuels being metered separately, where the consumed amount of one
of the fuels relative to the other one may vary depending on the
operation;

(47) ‘dual-fuel mode’ means the normal operating mode of a dual-fuel
engine during which the engine simultaneously uses diesel fuel
and a gaseous fuel at some engine operating conditions;

(48) ‘dual-fuel vehicle’ means a vehicle that is powered by a dual-fuel
engine and that supplies the fuels used by the engine from separate
on-board storage systems;

(49) ‘service mode’ means a special mode of a dual-fuel engine that is
activated for the purpose of repairing, or of moving the vehicle
from the traffic when operation in the dual-fuel mode is not
possible;

(50) ‘Gas Energy Ratio (GER)’ means in case of a dual-fuel engine, the
energy content of the gaseous fuel divided by the energy content
of both fuels (diesel and gaseous), expressed as a percentage, the
energy content of the fuels being defined as the lower heating
value;

(51) ‘average gas ratio’ means the average Gas Energy Ratio calculated
over a driving cycle;

(52) ‘type 1A dual-fuel engine’ means a dual-fuel engine that operates
over the hot part of the WHTC test-cycle with an average gas ratio
that is not lower than 90 per cent (GERwntc > 90 %), and that
does not idle using exclusively diesel fuel, and that has no diesel
mode;

(53) ‘type 1B dual-fuel engine’ means a dual-fuel engine that operates
over the hot part of the WHTC test-cycle with an average gas ratio
that is not lower than 90 per cent (GERwytc > 90 %), and that
does not idle using exclusively diesel fuel in dual-fuel mode, and
that has a diesel mode;
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(54) ‘type 2A dual-fuel engine’ means a dual-fuel engine that operates
over the hot part of the WHTC test-cycle with an average gas ratio
between 10 per cent and 90 per cent (10 % < GERwytc < 90 %)
and that has no diesel mode or that operates over the hot part of
the WHTC test-cycle with an average gas ratio that is not lower
than 90 per cent (GERwprc = 90 %), but that idles using
exclusively diesel fuel, and that has no diesel mode;

(55) ‘type 2B dual-fuel engine’ means a dual-fuel engine that operates
over the hot part of the WHTC test-cycle with an average gas ratio
between 10 per cent and 90 per cent (10 % < GERwytc < 90 %)
and that has a diesel mode or that operates over the hot part of the
WHTC test-cycle with an average gas ratio that is not lower than
90 per cent (GERwpurc = 90 %), but that can idle using
exclusively diesel fuel in dual-fuel mode, and that has a diesel
mode;

(56) ‘type 3B dual-fuel engine’ means a dual-fuel engine that operates
over the hot part of the WHTC test-cycle with an average gas ratio
that does not exceed 10 per cent (GERwytc < 10 %) and that has
a diesel mode.

Article 2a

Access to vehicle OBD and vehicle repair and maintenance
information

1. Manufacturers shall put in place the necessary arrangements and
procedures, in accordance with Article 6 of Regulation (EC)
No 595/2009 and Annex XVII to this Regulation, to ensure that
vehicle OBD and vehicle repair and maintenance information is
accessible through websites using a standardised format in a readily
accessible and prompt manner, and in a manner which is non-discrimi-
natory compared to the provisions given or access granted to authorised
dealers and repairers. Manufacturers shall also make training material
available to independent operators and authorised dealers and repairers.

2. Approval authorities shall only grant type-approval after receiving
from the manufacturer a Certificate on Access to Vehicle OBD and
Vehicle Repair and Maintenance Information.

3. The Certificate on Access to Vehicle OBD and Vehicle Repair and
Maintenance Information shall serve as the proof of compliance with
Article 6 of Regulation (EC) No 595/20009.

4.  The Certificate on Access to Vehicle OBD and Vehicle Repair and
Maintenance Information shall be drawn up in accordance with the
model set out in Appendix 1 of Annex XVII.
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5. The vehicle OBD and vehicle repair and maintenance information
shall include the following:

(a) an unequivocal identification of the vehicle, system, component or
separate technical unit for which the manufacturer is responsible;

(b) service handbooks, including service and maintenance records;

(c) technical manuals;

(d) component and diagnosis information (such as minimum and
maximum theoretical values for measurements);

(e) wiring diagrams;

(f) diagnostic trouble codes, including manufacturer specific codes;

(g) the software calibration identification number applicable to a vehicle
type;

(h) information provided concerning, and delivered by means of,
proprietary tools and equipment;

(i) data record information and two-directional monitoring and test
data;

(j) standard work units or time periods for repair and maintenance tasks
if they are made available to authorised dealers and repairers of the
manufacturer either directly or through a third party;

(k) in case of multi-stage type-approval, the information required under
Article 2b.

6.  Authorised dealers or repairers within the distribution system of a
given vehicle manufacturer shall be regarded as independent operators
for the purposes of this Regulation to the extent that they provide repair
or maintenance services for vehicles in respect of which they are not
members of the vehicle manufacturer’s distribution system.

7. The vehicle repair and maintenance information shall always be
available, except as required for maintenance purposes of the
information system.

8. For the purposes of manufacture and servicing of OBD-compatible
replacement or service parts and diagnostic tools and test equipment,
manufacturers shall provide the relevant vehicle OBD and vehicle repair
and maintenance information on a non-discriminatory basis to any
interested component, diagnostic tools or test equipment manufacturer
or repairer.
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9. The manufacturer shall make subsequent amendments and
supplements to vehicle repair and maintenance information available
on its websites at the same time they are made available to authorised
repairers.

10.  Where repair and maintenance records of a vehicle are kept in a
central data base of the vehicle manufacturer or on its behalf, inde-
pendent repairers, who have been approved and authorised as required
in Section 2.2 of Annex XVII, shall have access to such record free of
charge and under the same conditions as authorised repairers in order to
be able to enter information on repair and maintenance which they have
performed.

11.  The manufacturer shall make available to interested parties the
following information:

(a) relevant information to enable the development of replacement
components which are critical to the correct functioning of the
OBD system;

(b) information to enable the development of generic diagnostic tools.

For the purposes of point (a) of the first subparagraph, the development
of replacement components shall not be restricted by any of the
following:

(a) the unavailability of pertinent information;

(b) the technical requirements relating to malfunction indication
strategies if the OBD thresholds are exceeded or if the OBD
system is unable to fulfil the basic OBD monitoring requirements
of this Regulation;

(c) specific modifications to the handling of OBD information to deal
independently with vehicle operation on petrol or on gas;

(d) the type-approval of gas-fuelled vehicles that contain a limited
number of minor deficiencies.

For the purposes of point (b) of the first subparagraph, where manu-
facturers use diagnostic and test tools in accordance with ISO 22900
Modular vehicle communication interface (MVCI) and ISO 22901 Open
diagnostic data exchange (ODX) in their franchised networks, the ODX
files shall be accessible to independent operators via the website of the
manufacturer.

Article 2b
Multi-stage type-approval

1. In the case of multi-stage type-approval, as defined in Article 3(7)
of Directive 2007/46/EC, the final manufacturer shall be responsible for
providing access to vehicle OBD and vehicle repair and maintenance
information regarding its own manufacturing stage(s) and the link to the
previous stage(s).
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In addition, the final manufacturer shall on its website provide inde-
pendent operators with the following information:

(a) website address of the manufacturer(s) responsible for the previous
stage(s);

(b) name and address of all the manufacturers responsible for the
previous stage(s);

(c) type-approval number(s) of the previous stage(s);

(d) the engine number.

2. Each manufacturer responsible for a particular stage or stages of
type-approval shall be responsible for providing through his website
access to vehicle OBD and vehicle repair and maintenance information
regarding the stage(s) of type-approval for which he is responsible and
the link to the previous stage(s).

3. The manufacturer responsible for a particular stage or stages of
type-approval shall provide the following information to the manu-
facturer responsible for the next stage:

(a) the Certificate of Conformity relating to the stage(s) for which he is
responsible;

(b) the Certificate on Access to Vehicle OBD and Vehicle Repair and
Maintenance Information, including its appendices;

(c) the type-approval number corresponding to the stage(s) for which he
is responsible;

(d) the documents referred to in points (a), (b) and (c) as provided by
the manufacturer(s) involved in the previous stage(s).

Each manufacturer shall authorise the manufacturer responsible for the
next stage to pass the documents provided to the manufacturers
responsible for any subsequent stages and the final stage.

In addition, on a contractual basis, the manufacturer responsible for a
particular stage or stages of type-approval shall:

(a) provide the manufacturer responsible for the next stage with access
to vehicle OBD and vehicle repair and maintenance information and
interface information corresponding to the particular stage(s) for
which he is responsible;

(b) provide, at the request of a manufacturer responsible for a
subsequent stage of type-approval, with access to vehicle OBD
and vehicle repair and maintenance information and interface
information corresponding to the particular stage(s) for which he
is responsible.

4. A manufacturer, including a final manufacturer, may only charge
fees in accordance with Article 2f concerning the particular stage(s) for
which he is responsible.



02011R0582 — EN — 18.01.2018 — 008.001 — 12

A manufacturer, including a final manufacturer, shall not charge fees for
providing information relating to the website address or contact details
of any other manufacturer.

Article 2¢

Customer adaptations

1. By derogation from Article 2a, if the number of systems,
components or separate technical units subject to a specific customer
adaptation is lower than a total of 250 units produced worldwide, repair
and maintenance information for the customer adaptation shall be
provided in a readily accessible and prompt manner, and in a manner
which is non-discriminatory compared to the provisions given or access
granted to authorised dealers and repairers.

For the servicing and reprogramming of the electronic control units
relating to the customer adaptation, the manufacturer shall make the
respective proprietary specialist diagnostic tool or test equipment
available to independent operators as provided to authorised repairers.

The customer adaptations shall be listed on the manufacturer’s repair
and maintenance information website and mentioned in the Certificate
on Access to Vehicle OBD and Vehicle Repair and Maintenance
Information at the time of type-approval.

2. Until 31 December 2015, if the number of systems, components or
separate technical units subject to a specific customer adaptation is
higher than 250 units worldwide, the manufacturer may derogate from
the obligation under Article 2a to provide access to vehicle OBD and
vehicle repair and maintenance information using a standardised format.
Where the manufacturer makes use of such derogation, he shall provide
access to vehicle OBD and vehicle repair and maintenance information
in a readily accessible and prompt manner, and in a manner which is
non-discriminatory compared to the provisions given or access granted
to authorised dealers and repairers.

3. Manufacturers shall make the proprietary specialist diagnostic tool
or test equipment to service the customer-adapted systems, components
or technical units available to independent operators via sale and rent.

4. The manufacturer shall mention in the Certificate on Access to
Vehicle OBD and Vehicle Repair and Maintenance Information at the
time of type-approval the customer adaptations for which the obligation
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under Article 2a to provide access to vehicle OBD and vehicle repair
and maintenance information using a standardised format is derogated
from and any electronic control unit related to them.

Those customer adaptations and any electronic control unit related to
them shall also be listed on the manufacturer’s repair and maintenance
information website.

Article 2d

Small volume manufacturers

1. By derogation from Article 2a, manufacturers whose worldwide
annual production of a type of vehicle, system, component or separate
technical unit subject to this Regulation is less than 250 units, shall
provide access to repair and maintenance information in a readily
accessible and prompt manner, and in a manner which is non-discrimi-
natory compared to the provisions given or access granted to authorised
dealers and repairers.

2. The vehicle, system, component and separate technical unit subject
to paragraph 1 shall be listed on the manufacturer’s repair and main-
tenance information website.

3. The approval authority shall inform the Commission of each type-
approval granted to small volume manufacturers.

Article 2e

Carry-over systems

1. Until 30 June 2016, with respect to the carry-over systems listed
in Appendix 3 to Annex XVII, the manufacturer may derogate from the
obligation to reprogramme the electronic control units in accordance
with the standards mentioned in Annex XVIIL

Such a derogation shall be indicated on the Certificate on Access to
Vehicle OBD and Vehicle Repair and Maintenance Information at the
time of type-approval.

The systems for which a manufacturer derogates from the obligation to
reprogramme the electronic control units in accordance with the
standards mentioned in Annex XVII shall be listed on its repair and
maintenance information website.

2. For the servicing and reprogramming of the electronic control
units in the carry-over systems for which the manufacturer derogates
from the obligation to reprogramme the electronic control units in
accordance with the standards mentioned in Annex XVII, manufacturers
shall ensure that the respective proprietary tool or equipment can be
purchased or rented by independent operators.
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Article 2f

Fees for access to vehicle repair and maintenance information

1. Manufacturers may charge reasonable and proportionate fees for
access to the vehicle repair and maintenance information covered by this
Regulation.

For the purposes of the first subparagraph, a fee shall be considered
unreasonable or disproportionate if it discourages access by failing to
take into account the extent to which the independent operator uses it.

2. Manufacturers shall make available vehicle repair and maintenance
information, including transactional services such as reprogramming or
technical assistance, on an hourly, daily, monthly, and yearly basis, with
fees for access to such information varying in accordance with the
respective periods of time for which access is granted.

In addition to time-based access, manufacturers may offer transaction-
based access, for which fees are charged per transaction and not based
on the time for which access is granted. Where both access systems are
offered by manufacturers, independent repairers shall choose a preferred
access system, either time-based or transaction-based

Article 2g

Compliance with the obligations regarding access to vehicle OBD
and vehicle repair and maintenance information

1.  An approval authority may, at any time, whether on its own
initiative, on the basis of a complaint, or on the basis of an assessment
by a technical service, check the compliance of a manufacturer with
Regulation (EC) No 595/2009, this Regulation, and the terms of the
Certificate on Access to Vehicle OBD and Vehicle Repair and Main-
tenance Information.

2. Where an approval authority finds that the manufacturer has failed
to comply with his obligations regarding access to vehicle OBD and
vehicle repair and maintenance information, the approval authority
which granted the relevant type-approval shall take appropriate
measures to remedy the situation.

Those measures may include withdrawal or suspension of type-
approval, fines, or other measures adopted in accordance with Article 11
of Regulation (EC) No 595/2009.

3. The approval authority shall proceed to an audit in order to verify
compliance by the manufacturer with the obligations concerning access
to vehicle OBD and vehicle repair and maintenance information, if an
independent operator or a trade association representing independent
operators files a complaint to the approval authority.
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4. When carrying out the audit, the approval authority may ask a
technical service or any other independent expert to carry out an
assessment to verify whether these obligations are met.

Article 2h

Forum on Access to Vehicle Information

The scope of application of the activities carried out by the Forum on
Access to Vehicle Information established in accordance with
Article 13(9) of Commission Regulation (EC) No 692/2008 (') shall
be extended to the vehicles covered by Regulation (EC) No 595/2009.

On the basis of evidence of deliberate or unintentional misuse of vehicle
OBD and vehicle repair and maintenance information, the Forum shall
advise the Commission on measures to prevent such misuse of
information.

Article 3

Requirements for type-approval

1. In order to receive an EC type-approval of an engine system or
engine family as a separate technical unit, EC type-approval of a vehicle
with an approved engine system with regard to emissions and vehicle
repair and maintenance information, or an EC type-approval of a vehicle
with regard to emissions and vehicle repair and maintenance
information, the manufacturer shall, in accordance with the provisions
of Annex I, demonstrate that the vehicles or engine systems are subject
to the tests and comply with the requirements set out in Articles 4 and
14 and in Annexes III to VIII, X, XIII, XIV and XVII. The manu-
facturer shall also ensure compliance with the specifications of reference
fuels set out in Annex IX. In the case of dual-fuel engines and vehicles,
the manufacturer shall, in addition, comply with the requirements set out
in Annex XVIIL

In order to receive an EC type-approval of a vehicle with an approved
engine system with regard to emissions and vehicle repair and main-
tenance information, or an EC type-approval of a vehicle with regard to
emissions and vehicle repair and maintenance information, the manu-
facturer shall also demonstrate that the requirements laid down in
Article 6 and Annex II to Commission Regulation (EU) 2017/2400 (%)
are met with respect to the vehicle group concerned. However, that
requirement shall not apply where the manufacturer indicates that new
vehicles of the type to be approved will not be registered, sold or put
into service in the Union on or after the dates laid down in points (a),
(b) and (c) of paragraph 1 of Article 24 of Regulation (EU) 2017/2400
for the respective vehicle group.

() OJ L 199, 28.7.2008, p. 1.

(?») Commission Regulation (EU) 2017/2400 of 12 December 2017 implementing
Regulation (EC) No 595/2009 of the European Parliament and of the Council
as regards the determination of the CO, emissions and fuel consumption of
heavy-duty vehicles and amending Directive 2007/46/EC of the European
Parliament and of the Council and Commission Regulation (EU) No
582/2011 (OJ L 349, 29.12.2017, p. 1).
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la. If the vehicle OBD and vehicle repair and maintenance
information is not available, or does not conform to Article 6 of Regu-
lation (EC) No 595/2009, Article 2a and, where relevant, Articles 2b, 2¢
and 2d of this Regulation, and Annex XVII to this Regulation, when the
application for type-approval is made, the manufacturer shall provide
that information within six months of the date set out in Article 8(1) of
Regulation (EC) No 595/2009 or within six months of the date of type-
approval, whichever date is later.

Ib.  The obligations to provide information within the dates referred
to in paragraph la shall apply only if, following type-approval, the
vehicle is placed on the market.

Where the vehicle is placed on the market more than six months after
type-approval, the information shall be provided on the date on which
the vehicle is placed on the market.

lc.  The approval authority may presume that the manufacturer has
put in place satisfactory arrangements and procedures with regard to
access to vehicle OBD and vehicle repair and maintenance information,
on the basis of a completed Certificate on Access to Vehicle OBD and
Vehicle Repair and Maintenance Information, providing that no
complaint was made, and that the manufacturer provides the certificate
within the periods referred to in paragraph la.

If the certificate of compliance is not provided within that period, the
approval authority shall take appropriate measures to ensure compliance.

2. In order to receive an EC type-approval of a vehicle with an
approved engine system with regard to emissions and vehicle repair
and maintenance information, or an EC type-approval of a vehicle
with regard to emissions and vehicle repair and maintenance
information the manufacturer shall ensure compliance with the instal-
lation requirements set out in Section 4 of Annex I and, in the case of
dual-fuel vehicles, with the additional installation requirements set out
in Section 6 of Annex XVIIIL.

3.  In order to receive an extension of the EC type-approval of a
vehicle with regard to emissions and vehicle repair and maintenance
information type-approved under this Regulation with a reference mass
exceeding 2 380 kg but not exceeding 2 610 kg, the manufacturer shall
meet the requirements set out in Section 5 of Annex VIII.

4. The provisions for alternative type-approval specified in point
2.4.1 of Annex X and point 2.1 of Annex XIII shall not apply for
the purpose of an EC type-approval of an engine system or engine
family as a separate technical unit. Those provisions shall not apply
to dual-fuel engines and vehicles either.

5. Any engine system and any element of design liable to affect the
emission of gaseous and particulate pollutants shall be designed,
constructed, assembled and installed so as to enable the engine, in
normal use, to comply with the provisions of Regulation (EC)
No 595/2009 and those of this Regulation. The manufacturer shall
also ensure compliance with the off-cycle requirements set out in
Article 14 and Annex VI to this Regulation. In the case of dual-fuel
engines and vehicles, the provisions of Annex XVIII shall also apply.
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6. In order to receive an EC type-approval of an engine system or
engine family as a separate technical unit or an EC type-approval of a
vehicle with regard to emissions and vehicle repair and maintenance
information for the purposes of obtaining universal fuel-range type-
approval, a restricted fuel-range type-approval or a fuel-specific type-
approval, the manufacturer shall ensure compliance with the
requirements set out in Section 1 of Annex I.

7. In order to receive an EC type-approval in the case of a petrol or
E85 fuelled engine, the manufacturer shall ensure that the specific
requirements for inlets to fuel tanks for petrol and E85 fuelled
vehicles laid down in Section 4.3 of Annex I are fulfilled.

8. In order to receive an EC type-approval the manufacturer shall
ensure that the specific requirements for electronic system security
laid down in point 2.1 of Annex X are fulfilled.

9.  The manufacturer shall take technical measures so as to ensure
that the tailpipe emissions are effectively limited, in accordance with
this Regulation, throughout the normal life of the vehicle and under
normal conditions of use. Those measures shall include ensuring that
the security of hoses, joints and connections, used within the emission
control systems, are constructed so as to conform to the original design
intent.

10.  The manufacturer shall ensure that the emissions test results
comply with the applicable limit value under the test conditions
specified in this Regulation.

11.  The manufacturer shall determine deterioration factors that will
be used to demonstrate that the gaseous and particulate emissions of an
engine family or engine-aftertreatment system family remain in
conformity with the emission limits set out in Annex I to Regulation
(EC) No 595/2009 over the normal useful life periods set out in
Article 4(2) of that Regulation.

The procedures for demonstrating the compliance of an engine system
or engine-aftertreatment system family over the normal useful life
periods are set out in Annex VII to this Regulation.

12.  For positive-ignition engines subject to the test set out in Annex
IV, the maximum permissible carbon monoxide content in the exhaust
gases at normal engine idling speed shall be that stated by the vehicle
manufacturer. However, the maximum carbon monoxide content shall
not exceed 0,3 % vol.

At high idle speed, the carbon monoxide content by volume of the
exhaust gases shall not exceed 0,2 % vol., with the engine speed
being at least 2 000 min™' and Lambda being 1 + 0,03 or in accordance
with the specifications of the manufacturer.

13.  In the case of a closed crankcase, manufacturers shall ensure that
for the test set out in Annex V, the engine’s ventilation system does not
permit the emission of any crankcase gases into the atmosphere. If the
crankcase is of an open type the emissions shall be measured and added
to the tailpipe emissions following the provisions set out in Annex V.
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14.  When applying for type-approval, manufacturers shall present to
the approval authority information showing that the deNO, system
retains its emission control function during all conditions regularly
pertaining in the territory of the Union, especially at low temperatures.

In addition, manufacturers shall provide the approval authority with
information on the operating strategy of any EGR system, including
its functioning at low ambient temperatures.

This information shall also include a description of any effects on
emissions of operating the system under low ambient temperatures.

Article 4

On-board diagnostics

1. Manufacturers shall ensure that all engine systems and vehicles are
equipped with an OBD system.

2. The OBD system shall be designed, constructed and installed on a
vehicle in accordance with Annex X, so as to enable it to identify,
record, and communicate the types of deterioration or malfunction
specified in that Annex over the entire life of the vehicle.

3. The manufacturer shall ensure that the OBD system complies with
the requirements set out in Annex X, including the OBD in-use
performance requirements, under all normal and reasonably foreseeable
driving conditions encountered in the Union, including the conditions of
normal use specified in Annex X.

4. When tested with a qualified deteriorated component, the OBD
system malfunction indicator shall be activated in accordance with
Annex X. The OBD system malfunction indicator may also be
activated at levels of emissions below the OBD thresholds limits
specified in Annex X.

5. The manufacturer shall ensure that the provisions for in-use
performance of an OBD engine family laid down in Annex X are
followed.

6. The OBD in-use performance related data shall be stored and
made available without any encryption through the standard OBD
communication protocol by the OBD system in accordance with the
provisions of Annex X.

7. If the manufacturer chooses, during a period of 3 years after the
dates specified in Article 8(1) and (2) of Regulation (EC) No 595/2009
OBD systems may comply with alternative provisions as specified in
Annex X to this Regulation and referring to this paragraph.
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8. At the request of the manufacturer, until 31 December 2015 in the
case of new types of vehicles or engines and until 31 December 2016
for all new vehicles sold, registered or put into service within the Union,
alternative provisions for the monitoring of the DPF as set out in point
2.3.3.3 of Annex X may be used.

Article 5

Application for EC type-approval of an engine system or engine
family as a separate technical unit with regard to emissions and
access to repair and maintenance information

1. The manufacturer shall submit to the approval authority an appli-
cation for EC type-approval of an engine system or engine family as a
separate technical unit.

2. The application referred to in paragraph 1 shall be drawn up in
accordance with the model of the information document set out in
Appendix 4 to Annex I. For that purpose Part 1 of that Appendix
shall apply.

3. Together with the application, the manufacturer shall provide a
documentation package that fully explains any element of design
which affects emissions, the emission control strategy of the engine
system, the means by which the engine system controls the output
variables which have a bearing upon emissions, whether that control
is direct or indirect, and fully explains the warning and inducement
system required by Sections 4 and 5 of Annex XIII. The documentation
package shall consist of the following parts including the information
set out in Section § to Annex I:

(a) a formal documentation package that shall be retained by the
approval authority. The formal documentation package may be
made available to interested parties upon request;

(b) an extended documentation package that shall remain confidential.
The extended documentation package may be kept by the approval
authority, or be retained by the manufacturer, at the discretion of the
approval authority, but shall be made available for inspection by the
approval authority at the time of approval or at any time during the
validity of the approval. When the documentation package is
retained by the manufacturer, the approval authority shall take the
necessary measures to ensure that the documentation is not being
altered after approval.

4. In addition to the information referred to in paragraph 3, the
manufacturer shall submit the following information:

(a) in the case of positive-ignition engines, a declaration by the manu-
facturer of the minimum percentage of misfires out of a total
number of firing events that either would result in emissions
exceeding the limits set out in Annex X if that percentage of
misfire had been present from the start of the emission test as set
out in Annex III or could lead to an exhaust catalyst, or catalysts,
overheating prior to causing irreversible damage;

(b) a description of the provisions taken to prevent tampering with and
modification of the emission control computer(s) including the
facility for updating using a manufacturer-approved programme or
calibration;
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(c) documentation of the OBD system, in accordance with the
requirements set out in Section 5 to Annex X,

(d) OBD related information for the purpose of access to OBD and
repair and maintenance information, in accordance with the
requirements of this Regulation;

(e) a Statement of Off-Cycle Emission compliance with the
requirements of Article 14 and Section 9 to Annex VI,

(f) a Statement of OBD in-use Performance compliance with the
requirements of Appendix 6 to Annex X;

(g) the Certificate on Access to Vehicle OBD and Vehicle Repair and
Maintenance Information;

(h) the initial plan for in-service testing according to point 2.4 of
Annex II;

(i) where appropriate, copies of other type-approvals with the relevant
data to enable extension of approvals and establishment of deterio-
ration factors;

(j) where appropriate, the documentation packages necessary for the
correct installation of the engine type-approved as a separate
technical unit.

5. The manufacturer shall submit to the technical service responsible
for the type-approval tests an engine or, as appropriate, a parent engine
representative of the type to be approved.

6.  Changes to the make of a system, component or separate technical
unit that occur after a type-approval shall not automatically invalidate a
type-approval, unless its original characteristics or technical parameters
are changed in such a way that the functionality of the engine or
pollution control system is affected.

Article 6

Administrative provisions for EC type-approval of an engine system
or engine family as a separate technical unit with regard to
emissions and access to repair and maintenance information

1. If all the relevant requirements are met, the approval authority
shall grant an EC type-approval of an engine system or engine family
as a separate technical unit and issue a type-approval number in
accordance with the numbering system set out in Annex VII to
Directive 2007/46/EC.

Without prejudice to the provisions of Annex VII to Directive
2007/46/EC, Section 3 of the type-approval number shall be drawn
up in accordance with Appendix 9 to Annex I to this Regulation.

An approval authority shall not assign the same number to another
engine type.

la.  As an alternative to the procedure provided for in paragraph 1,
the approval authority shall grant an EC type-approval of an engine
system or engine family as a separate technical unit if all the
following conditions are fulfilled:
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(a) a type-approval of an engine system or engine family as separate
technical unit has already been granted in accordance with UNECE
Regulation No 49 at the moment of the application for EC type-
approval;

(b) the requirements set out in Articles 2a to 2f of this Regulation on
access to vehicle OBD and vehicle repair and maintenance
information and applicable to the engine system or engine family
are met;

(¢) the requirements set out in point 6.2 of Annex X to this Regulation
are met during the transitional period specified in Article 4(7);

(d) all other exceptions set out in points 3.1 and 5.1 of Annex VII to
this Regulation, points 2.1 and 6.1 of Annex X to this Regulation,
points 2, 4.1, 5.1, 7.1, 8.1 and 10 of Annex XIII to this Regulation,
and point 1 of Appendix 6 to Annex XIII to this Regulation apply.

2. When granting an EC type-approval under paragraphs 1 and la,
the approval authority shall issue an EC type-approval certificate using
the model set out in Appendix 5 to Annex I.

Article 7

Application for EC type-approval of a vehicle with an approved
engine system with regard to emissions and access to vehicle
repair and maintenance information

1. The manufacturer shall submit to the approval authority an appli-
cation for EC type-approval of a vehicle with an approved engine
system with regard to emissions and access to vehicle repair and main-
tenance information.

2. The application referred to in paragraph 1 shall be drawn up in
accordance with the model of the information document set out in Part 2
of Appendix 4 to Annex I. This application shall be accompanied by a
copy of the EC type-approval certificate for the engine system or engine
family as a separate technical unit issued in accordance with Article 6.

3. The manufacturer shall provide a documentation package that fully
explains the elements of the warning and inducement system that is on
board the vehicle and required by Annex XIII. This documentation
package shall be provided in accordance with Article 5(3).

4. In addition to the information referred to in paragraph 3, the
manufacturer shall submit the following information:

(a) a description of the measures taken to prevent tampering with and
modification of the vehicle control units covered by this Regulation
including the facility for updating using a manufacturer-approved
programme or calibration;
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(b) a description of the OBD components on board of the vehicle, in
accordance with the requirements of Section 5 of Annex X;

(c) information related to the OBD components on board the vehicle
for the purpose of access to OBD and repair and maintenance
information;

(d) the Certificate on Access to Vehicle OBD and Vehicle Repair and
Maintenance Information;

(e) where appropriate, copies of other type-approvals with the relevant
data to enable extension of approvals.

5. Changes to the make of a system, component or separate technical
unit that occur after a type-approval shall not automatically invalidate a
type-approval, unless its original characteristics or technical parameters
are changed in such a way that the functionality of the engine or
pollution control system is affected.

Article 8

Administrative provisions for EC type-approval of a vehicle with an
approved engine system with regard to emissions and access to
vehicle repair and maintenance information

1. If all the relevant requirements are met, the approval authority
shall grant an EC type-approval of a vehicle with an approved engine
system with regard to emissions and access to vehicle repair and main-
tenance information and issue a type-approval number in accordance
with the numbering system set out in Annex VII to Directive
2007/46/EC.

Without prejudice to the provisions of Annex VII to Directive
2007/46/EC, Section 3 of the type-approval number shall be drawn
up in accordance with Appendix 9 to Annex I to this Regulation.

An approval authority shall not assign the same number to another
vehicle type.

la.  As an alternative to the procedure provided for in paragraph 1,
the approval authority shall grant an EC type-approval of a vehicle with
an approved engine system with regard to emissions and access to
vehicle repair and maintenance information if all the following
conditions are fulfilled:

(a) a type-approval of a vehicle with an approved engine system has
already been granted in accordance with UNECE Regulation No 49
at the moment of the application for EC type-approval;

(b) the requirements set out in Articles 2a to 2f of this Regulation on
access to vehicle OBD and vehicle repair and maintenance
information are met;
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(c) the requirements in point 6.2 of Annex X to this Regulation are met
during the transitional period specified in Article 4(7);

(d) all other exceptions set out in points 3.1 of Annex VII to this
Regulation, points 2.1 and 6.1 of Annex X to this Regulation,
points 2.1, 4.1, 5.1, 7.1, 8.1 and 10.1 of Annex XIII to this Regu-
lation, and point 1.1 of Appendix 6 to Annex XIII to this Regu-
lation apply;

(e) the requirements laid down in Article 6 and Annex II to Regulation
(EU) 2017/2400 are met with respect to the vehicle group
concerned, except where the manufacturer indicates that new
vehicles of the type to be approved will not be registered, sold or
put into service in the Union on or after the dates laid down in
points (a), (b) and (c) of paragraph 1 of Article 24 of that Regu-
lation for the respective vehicle group.

2. When granting an EC type-approval under paragraphs 1 and la,
the approval authority shall issue an EC type-approval certificate using
the model set out in Appendix 6 to Annex I.

Article 9

Application for EC type-approval of a vehicle with regard to
emissions and access to vehicle repair and maintenance information

1. The manufacturer shall submit to the approval authority an appli-
cation for EC type-approval of a vehicle with regard to emissions and
access to vehicle repair and maintenance information.

2. The application referred to in paragraph 1 shall be drawn up in
accordance with the model of the information document set out in
Appendix 4 to Annex I. For that purpose Parts 1 and 2 of that
Appendix shall apply.

3. The manufacturer shall provide a documentation package that fully
explains any element of design which affects emissions, the emission
control strategy of the engine system, the means by which the engine
system controls the output variables which have a bearing upon
emissions, whether that control is direct or indirect, and fully explains
the warning and inducement system required by Annex XIII. This docu-
mentation package shall be provided in accordance with Article 5(3).

4. In addition to the information referred to in paragraph 3, the
manufacturer shall submit the information required by Article 5(4)(a)
to (i) and Article 7(4)(a) to (e).

5. The manufacturer shall submit to the technical service responsible
for the type-approval tests an engine representative of the type to be
approved.

6.  Changes to the make of a system, component or separate technical
unit that occur after a type-approval shall not automatically invalidate a
type-approval, unless its original characteristics or technical parameters
are changed in such a way that the functionality of the engine or
pollution control system is affected.
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Article 10

Administrative provisions for EC type-approval of a vehicle with
regard to emissions and access to vehicle repair and maintenance
information

1. If all the relevant requirements are met, the approval authority
shall grant an EC type-approval of a vehicle with regard to emissions
and access to vehicle repair and maintenance information and issue a
type-approval number in accordance with the numbering system set out
in Annex VII to Directive 2007/46/EC.

Without prejudice to the provisions of Annex VII to Directive
2007/46/EC, Section 3 of the type-approval number shall be drawn
up in accordance with Appendix 9 to Annex I to this Regulation.

An approval authority shall not assign the same number to another
vehicle type.

la.  As an alternative to the procedure provided for in paragraph 1,
the approval authority shall grant an EC type-approval of a vehicle with
regard to emissions and access to vehicle repair and maintenance
information if all the following conditions are fulfilled:

(a) a type-approval of a vehicle has already been granted in accordance
with UNECE Regulation No 49 at the moment of the application
for EC type-approval;

(b) the requirements set out in Articles 2a to 2f of this Regulation on
access to vehicle OBD and vehicle repair and maintenance
information are met;

(c) the requirements set out in point 6.2 of Annex X to this Regulation
are met during the transitional period specified in Article 4(7);

(d) all other exceptions set out in points 3.1 of Annex VII to this
Regulation, points 2.1 and 6.1 of Annex X to this Regulation,
points 2.1, 4.1, 5.1, 7.1, 8.1 and 10.1.1 of Annex XIII to this
Regulation, and point 1.1 of Appendix 6 to Annex XIII to this
Regulation apply;

(e) the requirements laid down in Article 6 and Annex II to Regulation
(EU) 2017/2400 are met with respect to the vehicle group
concerned, except where the manufacturer indicates that new
vehicles of the type to be approved will not be registered, sold or
put into service in the Union on or after the dates laid down in
points (a), (b) and (c) of paragraph 1 of Article 24 of that Regu-
lation for the respective vehicle group.

2. When granting an EC type-approval under paragraphs 1 and la,
the approval authority shall issue an EC type-approval certificate using
the model set out in Appendix 7 to Annex L.

Article 11

Conformity of production

1. Measures to ensure the conformity of production shall be taken in
accordance with the provisions of Article 12 of Directive 2007/46/EC.
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2. Conformity of production shall be checked on the basis of the
description in the type-approval certificates set out in Appendices 5, 6
and 7 to Annex I, as applicable.

3. Conformity of production shall be assessed in accordance with the
specific conditions laid down in Section 7 of Annex I and the relevant
statistical methods laid down in Appendices 1, 2 and 3 to that Annex.

Article 12

In-service conformity

1.  Measures to ensure in-service conformity of vehicles or engine
systems type-approved under this Regulation or Directive 2005/55/EC
of the European Parliament and of the Council (') shall be taken in
accordance with Article 12 of Directive 2007/46/EC, and complying
with the requirements of Annex II to this Regulation in the case of
vehicles or engine systems type-approved under this Regulation and
with the requirements of Annex XII to this Regulation in the case of
vehicles or engine systems type-approved under Directive 2005/55/EC.

2. The technical measures taken by the manufacturer shall be such as
to ensure that the tailpipe emissions are effectively limited, throughout
the normal life of the vehicles under normal conditions of use. The
conformity with the provisions of this Regulation shall be checked
over the normal useful life of an engine system installed in a vehicle
under normal conditions of use as specified in Annex II to this Regu-
lation.

3. The manufacturer shall report the results of the in-service testing
to the approval authority which granted the original type-approval in
accordance with the initial plan submitted at type-approval. Any
deviation from the initial plan shall be justified to the satisfaction of
the approval authority.

4.  If the approval authority which granted the original type-approval
is not satisfied with the manufacturer’s reporting in accordance with
Section 10 of Annex II, or has reported evidence of unsatisfactory in-
service conformity, the authority may order the manufacturer to run a
test for confirmatory purposes. The approval authority shall examine the
confirmatory test report supplied by the manufacturer.

5. Where the approval authority which granted the original type-
approval is not satisfied with the results of in-service tests or
confirmatory tests in accordance with the criteria set out in Annex II,
or based on in-service testing conducted by a Member State, it shall
require the manufacturer to submit a plan of remedial measures to
remedy the non-conformity in accordance with Article 13 and Section
9 of Annex II.

(1) OJ L 275, 20.10.2005, p. 1.
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6. Any Member State may conduct and report its own surveillance
testing, based on the in-service conformity testing procedure set out in
Annex II. Information on the procurement, maintenance, and manufac-
turer’s participation in the activities shall be recorded. On request by an
approval authority the approval authority that granted the original type-
approval shall provide the necessary information about the type-
approval to enable testing in accordance with the procedure set out in
Annex 1I.

7. If a Member State demonstrates that an engine or vehicle type
does not conform to the applicable requirements of this Article and
Annex II, it shall notify through its own approval authority without
delay the approval authority which granted the original type-approval
in accordance with the requirements of Article 30(3) of Directive
2007/46/EC.

Following that notification and subject to the provision of Article 30(6)
of Directive 2007/46/EC, the approval authority of the Member State
which granted the original type-approval shall promptly inform the
manufacturer that an engine or vehicle type fails to satisfy the
requirements of these provisions.

8. Following the notification referred to in paragraph 7 and in cases
where earlier in-service conformity testing showed conformity, the
approval authority which granted the original type-approval may
require the manufacturer to perform additional confirmatory tests after
consultation with the experts of the Member State that reported the
failing vehicle.

If no such test data is available, the manufacturer shall, within 60
working days after receipt of the notification referred to in paragraph
7, either submit to the approval authority which granted the original
type-approval a plan of remedial measures in accordance with Article 13
or perform additional in-service conformity testing with an equivalent
vehicle to verify whether the engine or vehicle type fails the require-
ments. In the case where the manufacturer can demonstrate to the satis-
faction of the approval authority that further time is required to perform
additional testing, an extension may be granted.

9.  Experts of the Member State that reported the failing engine or
vehicle type in accordance with paragraph 7 shall be invited to witness
the additional in-service conformity tests referred to in paragraph 8.
Additionally, the results of the tests shall be reported to that Member
State and the approval authorities.

If these in-service conformity tests or confirmatory tests confirm the
non-conformance of the engine or vehicle type, the approval authority
shall require the manufacturer to submit a plan of remedial measures to
remedy the non-conformity. The plan of remedial measures shall
comply with the provisions of Article 13 and Section 9 of Annex II.
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If those in-service conformity tests or confirmatory tests show
conformity the manufacturer shall submit a report to the approval
authority which granted the original type-approval. The report shall be
submitted by the approval authority which granted the original type-
approval to the Member State that reported the failing vehicle type and
the approval authorities. It shall contain the test results according to
Section 10 of Annex II.

10.  The approval authority which granted the original type-approval
shall keep the Member State which had established that the engine or
vehicle type did not conform to the applicable requirements informed of
the progress and results of the discussions with the manufacturer, the
verification tests and the remedial measures.

Article 13

Remedial measures

1. On request of the approval authority and following in-service
testing in accordance with Article 12 the manufacturer shall submit
the plan of remedial measures to the approval authority no later than
60 working days after receipt of the notification from the approval
authority. Where the manufacturer can demonstrate to the satisfaction
of the approval authority that further time is required to investigate the
reason for the non-compliance in order to submit a plan of remedial
measures, an extension may be granted.

2. The remedial measures shall apply to all engines in service
belonging to the same engine families or OBD engine families and be
extended also to engine families or OBD engine families which are
likely to be affected with the same defects. The need to amend the
type-approval documents shall be assessed by the manufacturer and
the result reported to the approval authority.

3. The approval authority shall consult the manufacturer in order to
secure agreement on a plan of remedial measures and on executing the
plan. If the approval authority which granted the original type-approval
establishes that no agreement can be reached, the procedure set out in
Article 30(1) and 30(5) of Directive 2007/46/EC shall be initiated.

4. The approval authority shall within 30 working days from the date
on which it has received the plan of remedial measures from the manu-
facturer, approve or reject the plan of remedial measures. The approval
authority shall within the same time also notify the manufacturer and all
Member States of its decision to approve or reject the plan of remedial
measures.

5. The manufacturer shall be responsible for the execution of the
approved plan of remedial measures.

6.  The manufacturer shall keep a record of every engine system or
vehicle recalled and repaired or modified and of the workshop which
performed the repair. The approval authority shall have access to that
record on request during the execution and for a period of 5 years after
the completion of the execution of the plan.

7. Any repair or modification referred to in paragraph 6 shall be
recorded in a certificate supplied by the manufacturer to the owner of
the engine or vehicle.
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Article 14

Requirements to limit off-cycle emissions

1. The manufacturer shall take all necessary measures, in accordance
with this Regulation and Article 4 of Regulation (EC) No 595/2009, so
as to ensure that the tailpipe emissions are effectively limited throughout
the normal life of the vehicle and under all normal conditions of use.

Those measures shall take the following into account:

(a) the general requirements including the performance requirements
and the prohibition of defeat strategies;

(b) the requirements to effectively limit the tailpipe emissions under the
range of ambient conditions under which the vehicle may be
expected to operate, and under the range of operating conditions
that may be encountered,

(c) the requirements with respect to off-cycle laboratory testing at type-
approval;

(d) the requirements with respect to the PEMS demonstration test at
type-approval and any additional requirements with respect to off-
cycle in-use vehicle testing, as provided for in this Regulation;

(e) the requirement for the manufacturer to provide a statement of
compliance with the requirements limiting off-cycle emissions.

2. The manufacturer shall fulfil the specific requirements, together
with the associated test procedures, set out in Annex VI.

Article 15

Pollution control devices

1. »MI1 The manufacturer shall ensure that replacement pollution
control devices intended to be fitted to EC type-approved engine
systems or vehicles covered by Regulation (EC) No 595/2009 are EC
type-approved, as separate technical units in accordance with the
requirements of this Article and of Articles la, 16 and 17. <

Catalytic converters, deNO, devices and particulate filters shall be
considered to be pollution control devices for the purposes of this
Regulation.

2. Original replacement pollution control devices, which fall within
the type covered by point 3.2.12 of Appendix 4 to Annex I and are
intended for fitment to a vehicle to which the relevant type-approval
document refers, do not need to comply with all provisions of Annex XI
provided that they fulfil the requirements of points 2.1, 2.2 and 2.3 of
that Annex.
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3. The manufacturer shall ensure that the original pollution control
device carries identification markings.

4.  The identification markings referred to in paragraph 3 shall
comprise the following:

(a) the vehicle or engine manufacturer's name or trade mark;

(b) the make and identifying part number of the original pollution
control device as recorded in the information referred to in point
3.2.12.2 of Appendix 4 to Annex L

Article 16

Application for EC type-approval of a type of replacement pollution
control device as a separate technical unit

1. The manufacturer shall submit to the approval authority an appli-
cation for EC type-approval of a type of replacement pollution control
device as a separate technical unit.

2. The application shall be drawn up in accordance with the model of
the information document set out in Appendix 1 to Annex XI.

3. The manufacturer shall submit the Certificate on Access to Vehicle
OBD and Vehicle Repair and Maintenance Information.

4. The manufacturer shall submit to the technical service responsible
for the type-approval test the following:

(a) an engine system or engine systems of a type-approved in
accordance with this Regulation equipped with a new original
equipment pollution control device;

(b) one sample of the type of the replacement pollution control device;

(c) an additional sample of the type of the replacement pollution control
device, in the case of a replacement pollution control device
intended to be fitted to a vehicle equipped with an OBD system.

5. For the purposes of point (a) of paragraph 4, the test engines shall
be selected by the applicant with the agreement of the approval auth-
ority.

The test conditions shall comply with the requirements set out in
Section 6 of Annex 4 to UNECE Regulation No 49.

The test engines shall respect the following requirements:
(a) they shall have no emission control system defects;

(b) any malfunctioning or excessively worn emission-related original
part shall be repaired or replaced;
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(c) they shall be tuned properly and set to the manufacturer's specifi-
cation prior to emission testing.

6.  For the purposes of points (b) and (c) of paragraph 4, the sample
shall be clearly and indelibly marked with the applicant's trade name or
mark and its commercial designation.

7. For the purposes of point (c) of paragraph 4, the sample shall be a
qualified deteriorated component.

Article 17

Administrative provisions for EC type-approval of replacement
pollution control device as separate technical unit

1. If all the relevant requirements are met, the approval authority
shall grant an EC type-approval for replacement pollution control
devices as separate technical units and issue a type-approval number
in accordance with the numbering system set out in Annex VII to
Directive 2007/46/EC.

The approval authority shall not assign the same number to another
replacement pollution control device type.

The same type-approval number may cover the use of that replacement
pollution control device type on a number of different vehicle or engine

types.

2. For the purposes of paragraph 1, the approval authority shall issue
an EC type-approval certificate established in accordance with the
model set out in Appendix 2 to Annex XI.

3. If the manufacturer is able to demonstrate to the approval authority
that the replacement pollution control device is of a type referred to in
point 3.2.12.2 of Appendix 4 to Annex I, the granting of a type-
approval shall not be dependent on verification of compliance with
the requirements set out in Section 4 of Annex XI.

Article 17a

Transitional provisions for certain type-approvals and certificates of
conformity

1.  With effect from 1 September 2018, national authorities shall
refuse, on grounds relating to emissions, to grant EC type-approval or
national type-approval in respect of new types of vehicles or engines
tested using procedures which do not comply with points 4.2.2.2
and 4.2.2.2.1 and 4.2.2.2.2 and 4.3.1.2 and 4.3.1.2.1 and 4.3.1.2.2 of
Appendix 1 to Annex II.

2. With effect from 1 September 2019, national authorities shall, in
the case of new vehicles which do not comply with points 4.2.2.2 and
42221 and 42222 and 43.12 and 4.3.1.2.1 and 4.3.1.2.2 of
Appendix 1 to Annex II, consider certificates of conformity issued in
respect of those vehicles to be no longer valid for the purposes of
Article 26 of Directive 2007/46/EC and shall, on grounds relating to
emissions, prohibit the registration, sale and entry into service of such
vehicles.
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With effect from 1 September 2019 and except in the case of replace-
ment engines for in-service vehicles, national authorities shall prohibit
the sale or use of new engines which do not comply with points 4.2.2.2
and 4.2.2.2.1 and 4.3.1.2 and 4.3.1.2.1 of Appendix 1 to Annex II.

Article 18
Amendments to Regulation (EC) No 595/2009

Regulation (EC) No 595/2009 is amended in accordance with Annex
XV to this Regulation.

Article 19
Amendments to Directive 2007/46/EC

Directive 2007/46/EC is amended in accordance with Annex XVI to this
Regulation.

Article 20
Entry into force

This Regulation shall enter into force on the 20th day following its
publication in the Official Journal of the European Union.

This Regulation shall be binding in its entirety and directly applicable in
all Member States.



02011R0582 — EN — 18.01.2018 — 008.001 — 32

ANNEX 1

Appendix 1

Appendix 2

Appendix 3

Appendix 4

Appendix 5

Appendix 6

Appendix 7

Appendix 8

Appendix 9

Appendix 10

ANNEX 11

Appendix 1

Appendix 2

Appendix 3

Appendix 4

ANNEX III

ANNEX IV

ANNEX V

ANNEX VI

Appendix 1

ANNEX VII

ANNEX VIII

LIST OF ANNEXES

Administrative provisions for EC type-approval

Procedure for production conformity testing when standard
deviation is satisfactory

Procedure for production conformity testing when standard
deviation is unsatisfactory or unavailable

Procedure for production conformity testing at manufacturer's
request

Models of information document

Models of EC type-approval certificate of an engine type/com-
ponent as separate technical unit

Models of EC type-approval certificate of a type of a vehicle
with an approved engine

Models of EC type-approval certificate of a type of a vehicle
with regard to a system

Example of the EC type-approval mark

EC Type-Approval Certification Numbering System

Explanatory notes

Conformity of in-service engines or vehicles

Test procedure for vehicle emissions testing with portable
emissions measurement systems

Portable measurement equipment

Calibration of portable measurement equipment

Method to check the conformity of the ECU torque signal

Verifying exhaust emissions

Emissions data required at type-approval for roadworthiness
purposes

Verifying emissions of crankcase gases

Requirements to limit off-cycle emissions (OCE) and in-use
emissions

PEMS demonstration test at type-approval

Verifying the durability of engine systems

CO, emissions and fuel consumption



02011R0582 — EN — 18.01.2018 — 008.001 — 33

ANNEX IX
ANNEX X

Appendix 5

ANNEX XI

Appendix 1
Appendix 2

Appendix 3

Appendix 4
Appendix 5
Appendix 6

Appendix 7

Appendix 8

ANNEX XII

ANNEX XIII

Appendix 6

ANNEX XIV
ANNEX XV
ANNEX XVI

ANNEX XVII

Appendix 1

Appendix 2
Appendix 3

ANNEX XVIII

Appendix 1

Specifications of reference fuels
On-board diagnostics (OBD)

Assessment of the in-use performance of the on-board diag-
nostic system during the phase-in period

EC type-approval of replacement pollution control devices as
separate technical unit

Model information document
Model EC type-approval certificate

Durability procedure for evaluation of emissions performance
of a replacement pollution control device

Sequence for thermal ageing
Test-cycle for chassis dynamometer or on-road data gathering
Drain and weigh procedure

Example of service accumulation schedule including thermal,
lubricant consumption and regeneration sequences

Flowchart on the performance of the service accumulation
schedule

Conformity of in-service engines and vehicles type-approved
under Directive 2005/55/EC

Requirements to ensure the correct operation of NO, control
measures

Demonstration of the minimum acceptable reagent quality
CDmin

Measurement of net engine power
Amendments to Regulation (EC) No 595/2009
Amendments to Directive 2007/46/EC

Access to vehicle OBD and vehicle repair and maintenance
information

Manufacturer’s Certificate on Access to Vehicle OBD and
Vehicle Repair and Maintenance Information

Vehicle OBD information
List of carry-over systems covered by Article 2e

Specific technical requirements for dual-fuel engines and
vehicles

Types of dual-fuel engines and vehicles - list of main opera-
tional requirements



02011R0582 — EN — 18.01.2018 — 008.001 — 34

1.
1.1.

ANNEX 1

ADMINISTRATIVE PROVISIONS FOR EC TYPE-APPROVAL

REQUIREMENTS ON FUEL RANGE
Requirements on universal fuel range type-approval

A universal fuel range approval shall be granted subject to the
requirements specified in points 1.1.1 to 1.1.6.1.

The parent engine shall meet the requirements of this Regulation on the
appropriate reference fuels specified in Annex IX. Specific requirements
shall apply to engines fuelled with natural gas/biomethane, including
dual-fuel engines, as laid down in point 1.1.3.

If the manufacturer permits the engine family to run on market fuels that
do not comply neither with Directive 98/70/EC of the European
Parliament and of the Council (') nor with CEN standard EN
228:2012 (in the case of unleaded petrol) or CEN standard EN
590:2013 (in the case of diesel), such as running on B100 (EN
14214), the manufacturer shall, in addition to the requirements in
point 1.1.1, comply with the following requirements:

(a) declare the fuels the engine family is capable of running on in point
3.2.2.2.1 of the Information Document as set out in Part 1 of
Appendix 4., either by reference to an official standard or to a
production specification of a brand specific market fuel not
meeting any official standard such as those mentioned in point
1.1.2. The manufacturer shall also declare that the functionality of
the OBD system is not affected by the use of the declared fuel;

(b

~

demonstrate that the parent engine meets the requirements specified
in Annex III and in Appendix 1 of Annex VI to this Regulation on
the fuels declared; the approval authority may request that the
demonstration requirements be further extended to those laid down
in Annex VII and Annex X;

(c) be liable to meet the requirements of in-service conformity specified
in Annex II on the fuels declared including any blend between the
declared fuels and the market fuels included in Directive 98/70/EC
and the relevant CEN standards.

At the request of the manufacturer, the requirements set out in this point
shall be applied to fuels used for military purposes.

For the purposes of point (a) of the first subparagraph where the
emission tests are performed for demonstrating compliance with the
requirements of this Regulation, a fuel analysis report of the test fuel
shall be attached to the test report and shall comprise at least the
parameters specified in the official specification of the fuel manufacturer.

In the case of natural gas/biomethane fuelled engines, including dual-
fuel engines, the manufacturer shall demonstrate the parent engines

(") Directive 98/70/EC of the European Parliament and of the Council of 13 October 1998

relating to the quality of petrol and diesel fuels and amending Council Directive
93/12/EEC (OJ L 350, 28.12.1998, p. 58).
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1.1.3.1.

capability to adapt to any natural gas/biomethane composition that may
occur across the market. This demonstration shall be carried out in
accordance with this Section and, in the case of dual-fuel engines,
also in accordance with the additional provisions regarding the fuel
adaptation procedure set out in paragraph 6.4 of Annex 15 to UNECE
Regulation No 49.

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 A-shift factor (S;). Natural gases with a A-shift factor
between 0,89 and 1,08 (0,89 < S, < 1,08) are considered to belong to H-
range, while natural gases with a A-shift factor between 1,08 and 1,19
(1,08 < S5 < 1,19) are considered to belong to L-range. The composition
of the reference fuels reflects the extreme variations of S,.

The parent engine shall meet the requirements of this Regulation on the
reference fuels Gy (fuel 1) and G,s (fuel 2), as specified in Annex IX,
without any manual readjustment to the engine fuelling system between
the two tests (self-adaptation is required). One adaptation run over one
WHTC hot cycle without measurement is permitted after the change of
the fuel. After the adaptation run, the engine shall be cooled down in
accordance with paragraph 7.6.1 of Annex 4 to UNECE Regulation
No 49.

In the case of liquefied natural gas/biomethane (LNG) the parent engine
shall meet the requirements of this Regulation on the reference fuels Gy
(fuel 1) and Gy (fuel 2), as specified in Annex IX, without any manual
readjustment to the engine fuelling system between the two tests (self-
adaptation is required). One adaptation run over one WHTC hot cycle
without measurement is permitted after the change of the fuel. After the
adaptation run, the engine shall be cooled down in accordance with
paragraph 7.6.1 of Annex 4 to UN/ECE Regulation No 49.

At the manufacturer's request the engine may be tested on a third fuel
(fuel 3) if the A-shift factor (S,;) lies between 0,89 (that is the lower
range of Gg) and 1,19 (that is the upper range of Gys), 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.

In the case of an engine fuelled with 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 Annex IX for each range, at each
position of the switch. The fuels are Gy (fuel 1) and Gz (fuel 3) for
the H-range of gases and G,s (fuel 2) and G,3 (fuel 3) for the L-range of
gases. 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
over one WHTC hot cycle without measurement is permitted after the
change of the fuel. After the adaptation run the engine shall be cooled
down in accordance with paragraph 7.6.1 of Annex 4 to UNECE Regu-
lation No 49.
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1.1.4.1.

1.1.6.1.

1.2.

1.2.1.

At the manufacturer's request the engine may be tested on a third fuel
instead of G,3 (fuel 3) if the A-shift factor (S,) lies between 0,89 (that is
the lower range of Gg) and 1,19 (that is the upper range of G,s), 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.

In the case of natural gas/biomethane engines, the ratio of the emission
results ‘r’ shall be determined for each pollutant as follows:

emission result on reference fuel 2

emission result on reference fuel 1

or

emission result on reference fuel 2

2 = ———
emission result on reference fuel 3

and

emission result on reference fuel 1
I

b=
emission result on reference fuel 3

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 IX without any readjustment to the fuelling
between the two tests. One adaptation run over one WHTC hot cycle
without measurement is permitted after the change of the fuel. After the
adaptation run the engine shall be cooled down in accordance with
paragraph 7.6.1 of Annex 4 to UNECE Regulation No 49.

The ratio of emission results ‘r’ shall be determined for each pollutant as
follows:

emission result on reference fuel B

r=——:
emission result on reference fuel A

Requirements on restricted fuel range type-approval in case of
engines fuelled with natural gas/biomethane or LPG, including
dual-fuel engines

A restricted fuel range type-approval shall be granted subject to the
requirements specified in points 1.2.1 to 1.2.2.2.

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.



02011R0582 — EN — 18.01.2018 — 008.001 — 37

1.2.1.1.

1.2.1.2.

1.2.1.3.

1.2.2.

1.2.2.1.

The parent engine shall be tested on the relevant reference fuel, as
specified in Annex IX, for the relevant range. The fuels are Gy (fuel
1) and G,3 (fuel 3) for the H-range of gases and G,s (fuel 2) and Ga3
(fuel 3) for the L-range of gases. The parent engine shall meet the
requirements of this Regulation without any readjustment to the
fuelling between the two tests. One adaptation run over one WHTC
hot cycle without measurement is permitted after the change of the
fuel. After the adaptation run the engine shall be cooled down in
accordance with paragraph 7.6.1 of Annex 4 to UNECE Regulation
No 49.

At the manufacturer's request the engine may be tested on a third fuel
instead of G,3 (fuel 3) if the A-shift factor (S;) lies between 0,89 (that is
the lower range of Gr) and 1,19 (that is the upper range of Gys), 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.

The ratio of emission results ‘r’ shall be determined for each pollutant as
follows:

emission result on reference fuel 2

r= .
emission result on reference fuel 1

, or

emission result on reference fuel 2

2 =
emission result on reference fuel 3

and

emission result on reference fuel 1
o=

b=
emission result on reference fuel 3

On delivery to the customer the engine shall bear a label as specified in
Section 3.3 stating for which range of gases the engine is approved.

Exhaust emissions type-approval of an engine running on natural gas/
biomethane or LPG and designed for operation on one specific fuel
composition.

The parent engine shall meet the emission requirements on the reference
fuels Gg and G»s in the case of CNG, on the reference fuels Gg and G
in the case of LNG, or on the reference fuels A and B in the case of
LPG, as specified in Annex IX. 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.

In the case of CNG, at the manufacturer’s request the engine may be
tested on the reference fuels Gr and G,s3, or on the reference fuels Gys
and G»3, in which case the type-approval is only valid for the H-range or
the L-range of gases respectively.



02011R0582 — EN — 18.01.2018 — 008.001 — 38

1.2.2.2. On delivery to the customer the engine shall bear a label as specified in

v M4
1.3.
1.3.1.
1.3.2.
1.3.3.
vB
2.
2.1.
2.2.
3.
v M6
3.1.
v M4
3.2.
vB
3.2.1.

point 3.3 stating for which fuel-range composition the engine has been
calibrated.

Requirements on fuel-specific type-approval

A fuel specific type-approval may be granted for LNG fuelled engines,
including dual-fuel engines, labelled with an approval mark containing
the letters ‘LNG,,’ in accordance with point 3.1 of this Annex.

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 a A-shift factor not differing by more than 3 per cent from
the A-shift factor of the G,, fuel specified in Annex IX, and the ethane
content of which does not exceed 1.5 per cent.

In the case of a dual-fuel engine family where the engines are calibrated
for a specific LNG gas composition resulting in a A-shift factor not
differing by more than 3 per cent from the A-shift factor of the Gy
fuel specified in Annex IX, and the ethane content of which does not
exceed 1.5 per cent, the parent engine shall only be tested on the Gy
reference gas fuel, as specified in Annex IX.

EXHAUST EMISSIONS TYPE-APPROVAL OF A MEMBER OF A
FAMILY

With the exception of the case mentioned in point 2.2, 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 approved (in the case of engines described
in point 1.2.2) or the same range of fuels (in the case of engines
described in either point 1.1 or 1.2) for which the parent engine has
been type-approved.

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 Part 1 of Appendix 4, an alternative and if
necessary an additional reference test engine may be selected by the
technical service and tested.

ENGINE MARKINGS

In the case of an engine type-approved as a separate technical unit or a
vehicle type-approved with regard to emissions and access to vehicle
repair and maintenance information, the engine shall bear:

(a) the trademark or trade name of the manufacturer of the engine;

(b) the manufacturer's commercial description of the engine.

Every engine type approved under this Regulation as a separate technical
unit shall bear an EC type-approval mark. This mark shall consist of:

A rectangle surrounding the lower-case letter ‘e’ followed by the distin-
guishing number of the Member State which has granted the EC
separate technical unit type-approval:

1 for Germany

2 for France
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3.2.1.1.

— O 0 N N W kW

25

26
27
29
32
34
36
49
50

for Italy

for the Netherlands

for Sweden

for Belgium

for Hungary

for the Czech Republic
for Spain

for the United Kingdom
for Austria

for Luxembourg

for Finland

for Denmark

for Romania

for Poland

for Portugal

for Greece

for Ireland
for Croatia

for Slovenia
for Slovakia
for Estonia
for Latvia
for Bulgaria
for Lithuania
for Cyprus
for Malta

In case of a natural gas/biomethane engine one of the following
markings to be placed after the EC type-approval mark:

(@

(b)

(©)

(d)

(©

(

)

H in case of the engine being approved and calibrated for the H-
range of gases;

L in case of the engine being approved and calibrated for the L-
range of gases;

HL in case of the engine being approved and calibrated for both the
H-range and L-range of gases;

H, in case of the engine being 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;

L, in case of the engine being 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;

HL, in the case of the engine being 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;

CNGy; in all other cases where the engine is fuelled with CNG/
biomethane and designed for operation on one restricted gas fuel
range composition;
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3.2.1.2.

3.2.1.3.

3.2.14.

3.2.15.

3.2.1.6.

3.2.2.

3.2.3.

(h) LNGy; in the cases where the engine is fuelled with LNG and
designed for operation on one restricted gas fuel range composition;

(1) LPGyg in the cases where the engine is fuelled with LPG and
designed for operation on one restricted gas fuel range composition;

(j) LNG, in case of the engine being approved and calibrated for a
specific LNG composition resulting in a A-shift factor not differing
by more than 3 per cent the A-shift factor of the G, gas specified in
Annex IX, and the ethane content of which does not exceed 1,5 per
cent;

(k) LNG in case of the engine being approved and calibrated for any
other LNG composition;

For dual-fuel engines, the approval mark shall contain a series of digits
after the national symbol, the purpose of which is to distinguish for
which dual-fuel engine type and with which range of gases the
approval has been granted. The series of digits will be constituted of
two digits identifying the dual-fuel engine type as defined in Article 2,
followed by the letter or letters specified in point 3.2.1.1 corresponding
to the natural gas/biomethane composition used by the engine. The two
digits identifying the dual- fuel engine types as defined in Article 2 are
the following:

(a) 1A for dual-fuel engines of Type 1A;

(b) 1B for dual-fuel engines of Type 1B;

(c) 2A for dual-fuel engines of Type 2A;

(d) 2B for dual-fuel engines of Type 2B;

(e) 3B for dual-fuel engines of Type 3B;

For diesel-fuelled CI engines, the approval mark shall contain the letter
‘D’ after the national symbol;

For ethanol (ED95)-fuelled CI engines the approval mark shall contain
the letters ‘ED’ after the national symbol,

For ethanol (E85)-fuelled PI engines the approval mark shall contain
‘E85’ after the national symbol;

for petrol-fuelled PI engines the approval mark shall contain the letter
‘P’ after the national symbol.

The EC type-approval mark shall also include in the vicinity of the
rectangle the ‘base approval number’ contained in Section 4 of the
type-approval number referred to in Annex VII to Directive 2007/46/EC,
preceded by the letter indicating the emission stage for which the EC
type-approval has been granted.

The EC type-approval mark shall be affixed to the engine in such a way
as to be indelible and clearly legible. It shall be visible when the engine
is installed on the vehicle and shall be affixed to a part necessary for
normal engine operation and not normally requiring replacement during
engine life.
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3.2.4.

3.4.

In addition to the marking on the engine, the EC approval mark may
also be retrievable via the instrument cluster. It shall then be readily
available for inspection and the access instructions included in the user
manual of the vehicle.

Appendix 8 gives examples of the EC type-approval mark.

Labels for natural gas/biomethane and LPG fuelled engines

In the case of natural gas/biomethane and LPG fuelled engines with a
restricted fuel-range type-approval, the following labels containing
information provided in point 3.3.1 shall be affixed.

The following information shall be given on the label:

In the case of point 1.2.1.3, the label shall state ‘ONLY FOR USE
WITH NATURAL GAS RANGE H’. If applicable, ‘H’ is replaced by
‘L.

In the case of point 1.2.2.2, the label shall state ‘ONLY FOR USE
WITH NATURAL GAS SPECIFICATION ...” or ‘ONLY FOR USE
WITH LIQUEFIED PETROLEUM GAS SPECIFICATION ...°, as
applicable. All the information in the appropriate table in Annex IX
shall be given with the individual constituents and limits specified by
the engine manufacturer.

The letters and figures shall be at least 4 mm in height.

If lack of space prevents such labelling, a simplified code may be used.
In this event, explanatory notes containing all the above information
shall be easily accessible to any person filling the fuel tank or
performing maintenance or repair on the engine and its accessories, as
well as to the authorities concerned. The site and content of these
explanatory notes shall be determined by agreement between the manu-
facturer and the approval authority.

Properties

Labels shall be durable for the useful life of the engine. Labels shall be
clearly legible and their letters and figures shall be indelible.
Additionally, labels shall be attached in such a manner that their
fixing is durable for the useful life of the engine, and the labels
cannot be removed without destroying or defacing them.

Placing

Labels shall be secured to an engine part necessary for normal engine
operation and not normally requiring replacement during engine life.
Additionally, these labels shall be located so as to be readily visible
after the engine has been completed with all the auxiliaries necessary for
engine operation.

In case of an application for EC type-approval of a vehicle with an
approved engine with regard to emissions and access to vehicle repair
and maintenance information or an EC type-approval of a vehicle with
regard to emissions and access to vehicle repair and maintenance
information, the label specified in Section 3.3 shall also be placed
close to the fuel filling aperture.
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4.2.

4.3.

43.1.

INSTALLATION ON THE VEHICLE

The engine installation on the vehicle shall be performed in such a way
as to ensure that the type-approval requirements are met. The following
characteristics in respect to the type-approval of the engine shall be
taken into consideration:

Intake depression shall not exceed that declared for the engine type-
approval in Part 1 of Appendix 4;

Exhaust back pressure shall not exceed that declared for the engine type-
approval in Part 1 of Appendix 4;

Power absorbed by the auxiliaries needed for operating the engine shall
not exceed that declared for the engine type-approval in Part 1 of
Appendix 4;

The characteristics of the exhaust after-treatment system shall be in
accordance with those declared for the engine type-approval in Part 1
of Appendix 4.

Installation of a type-approved engine on a vehicle

The installation of an engine type approved as a separate technical unit
on a vehicle shall, in addition, comply with the following requirements:

(a) as regard the compliance of the OBD system, the installation shall,
according to Appendix 1 of Annex 9B to UN/ECE Regulation No
49, meet the manufacturer's installation requirements as specified in
Part 1 of Appendix 4;

(b) as regards the compliance of the system ensuring the correct
operation of NO, control measures, the installation shall,
according to Appendix 4 of Annex 11 to UN/ECE Regulation No
49, meet the manufacturer's installation requirements as specified in
Part 1 of Annex 1 to that Regulation;

(c) the installation of a dual-fuel engine type-approved as a separate
technical unit on a vehicle shall, in addition, meet the specific
installation requirements set out in paragraph 6 of Annex 15 to
UNECE Regulation No 49 and the manufacturer’s installation
requirements set out in Section 7 of Annex XVIII to this Regulation.

Inlet to fuel tanks in the case of a petrol or E85 fuelled engine

The inlet orifice of the petrol or E85 tank shall be designed so it
prevents the tank from being filled from a fuel pump delivery nozzle
that has an external diameter of 23,6 mm or greater.

Point 4.3.1 shall not apply to a vehicle for which both of the following
conditions are satisfied:

(a) the vehicle is designed and constructed so that no device designed to
control the emission of gaseous pollutants is adversely affected by
leaded petrol;

(b) the vehicle is conspicuously, legibly and indelibly marked with the
symbol for unleaded petrol specified in ISO 2575:2004 in a position
immediately visible to a person filling the fuel tank. Additional
marking are permitted.
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5.2.

5.2.1.

52.2.

523

5.2.4.

5.2.5.

Provision shall be made to prevent excess evaporative emissions and
fuel spillage caused by a missing fuel filler cap. This may be achieved
by using one of the following:

(a) an automatically opening and closing, non-removable fuel filler cap;

(b) design features which avoid excess evaporative emissions in the case
of a missing fuel filler cap;

(c) or in case of M; or N; vehicles, any other provision which has the
same affect. Examples may include, but are not limited to, a tethered
filler cap, a chained filler cap or one utilising the same locking key
for the filler cap as for the vehicle’s ignition. In this case the key
shall be removable from the filler cap only in the locked condition.

REQUIREMENTS AND TESTS FOR IN-SERVICE TESTING
Introduction

This Section sets out the specifications and tests of the ECU data at
type-approval for the purpose of in-service testing.

General Requirements

For the purpose of in-service testing, the calculated load (engine torque
as a percentage of maximum torque and the maximum torque available
at the current engine speed), the engine speed, the engine coolant
temperature, the instantaneous fuel consumption, and the reference
maximum engine torque as a function of engine speed shall be made
available by the ECU in real time and at a frequency of at least 1 Hz, as
mandatory data stream information.

The output torque may be estimated by the ECU using built-in algo-
rithms to calculate the produced internal torque and the friction torque.

The engine torque in Nm resulting from the above data stream
information shall permit a direct comparison with the values measured
when determining the engine power according to Annex XIV. In
particular, any eventual corrections as regards auxiliaries shall be
included in the above data stream information.

Access to the information required in point 5.2.1 shall be provided in
accordance with the requirements set out in Annex X and with the
standards referred to in Appendix 6 to Annex 9B to UN/ECE Regulation
No 49.

The average load at each operating condition in Nm calculated from the
information requested in point 5.2.1 shall not differ from the average
measured load at that operating condition by more than:

(a) 7 % when determining the engine power according to Annex XIV;

(b) 10 % when performing the World Harmonised Steady state Cycle
(hereinafter “WHSC”) test according to Annex III.

The UN/ECE Regulation No 85 (') allows the actual maximum load of
the engine to differ from the reference maximum load by 5 % in order to
address the manufacturing process variability. This tolerance is taken
into account in the above values.

(1) OJ L 326, 24.11.2006, p. 55.
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5.2.6.

5.3.

53.3.1.

6.1.

6.2.

6.3.

External access to the information required in point 5.2.1 shall not
influence the vehicle emissions or performance.

Verification of the availability and conformity of the ECU
information required for in-service testing

The availability of the data stream information required in point 5.2.1
according to the requirements set out in point 5.2.2 shall be demon-
strated by using an external OBD scan-tool as described in Annex X.

In the case where this information cannot be retrieved in a proper
manner, using a scan-tool that is working properly, the engine is
considered as non-compliant.

The conformity of the ECU torque signal to the requirements of points
5.2.2 and 5.2.3 shall be demonstrated with the parent engine of an
engine family when determining the engine power in accordance with
Annex XIV and when performing the WHSC test in accordance with
Annex III and off-cycle laboratory testing at type-approval in accordance
with Section 6 of Annex VI.

The conformity of the ECU torque signal to the requirements of points
5.2.2 and 5.2.3 shall be demonstrated for each engine family member
when determining the engine power in accordance with Annex XIV. For
this purpose additional measurements shall be performed at several part
load and engine speed operating points (for example at the modes of the
WHSC and some additional random points).

In the case where the engine under test does not match the requirements
set out in Annex XIV concerning auxiliaries, the measured torque shall
be corrected in accordance with the correction method set out in Annex
4 to UNECE Regulation No 49.

The conformity of the ECU torque signal is considered to be demon-
strated if the torque signal remains within the tolerances set out in point
5.2.5.

ENGINE FAMILY

Parameters defining the engine family

The engine family, as determined by the engine manufacturer, shall
comply with paragraph 5.2 of Annex 4 to UNECE Regulation No 49,
and, in the case of dual-fuel engines and vehicles, with paragraph 3.1 of
Annex 15 to UNECE Regulation No 49.

Choice of the parent engine

The parent engine of the family shall be selected in accordance with the
requirements set out in paragraph 5.2.4 of Annex 4 to UNECE Regu-
lation No 49 and, in the case of dual-fuel engines and vehicles, with
paragraph 3.1.2 of Annex 15 to UNECE Regulation No 49.

Parameters for defining an OBD engine family

The OBD engine family shall be determined by basic design parameters
that shall be common to engine systems within the family in accordance
with Section 6.1 of Annex 9B to UN/ECE Regulation No 49.
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6.4.
6.4.1.

6.4.2.

6.4.3.

7.2.
7.2.1.

7.2.2.

7.2.2.1.

7.222.

Extension to include a new engine system into an engine-family

At the request of the manufacturer and upon approval of the approval
authority, a new engine system may be included as a member of a
certified engine family if the criteria referred to in point 6.1 are met.

Where the elements of design of the parent engine system correspond to
those of the new engine system in accordance with point 6.2 or, in the
case of a dual-fuel engine, in accordance with paragraph 3.1.2 of Annex
15 to UNECE Regulation No 49, the parent engine system shall remain
unchanged and the manufacturer shall modify the information document
specified in Annex 1.

Where the elements of design of the new engine system do not
correspond to the parent engine system in accordance with point
6.4.2, but is representative of the whole family, the new engine
system shall become the new parent engine. In this case, it shall be
demonstrated that the new elements of design comply with the
provisions of this Regulation and the information document specified
in Annex I shall be modified.

CONFORMITY OF PRODUCTION
General requirements

Measures to ensure conformity of production shall be taken in
accordance with Article 12 of Directive 2007/46/EC. Conformity of
production shall be checked on the basis of the description in the
type-approval certificates set out in Appendix 4 to this Annex. In
applying Appendices 1, 2 or 3, the measured emission of the gaseous
and particulate pollutants from engines subject to checking for
conformity of production shall be adjusted by application of the appro-
priate deterioration factors (DF’s) for that engine as recorded in the
Addendum to the EC type-approval certificate granted in accordance
with this Regulation.

The provisions of Annex X to Directive 2007/46/EC shall be applicable
where the approval authorities are not satisfied with the auditing
procedure of the manufacturer.

All engines subject to tests shall be randomly taken from the series
production.

Emissions of pollutants

If emissions of pollutants are to be measured and an engine type-
approval has had one or more extensions, the tests shall be carried
out on the engines described in the information package relating to
the relevant extension.

Conformity of the engine subjected to a pollutant test:

After submission of the engine to the authorities, the manufacturer may
not carry out any adjustment to the engines selected.

Three engines shall be taken from the series production of the engines
under consideration. Engines shall be subjected to testing on the WHTC,
and on the WHSC if applicable, for the checking of the production
conformity. The limit values shall be those set out in Annex I to Regu-
lation (EC) No 595/20009.

Where the approval authority is satisfied with the production standard
deviation given by the manufacturer in accordance with Annex X to
Directive 2007/46/EC, the tests shall be carried out according to
Appendix 1 to this Annex.

Where the approval authority is not satisfied with the production
standard deviation given by the manufacturer in accordance with
Annex X to Directive 2007/46/EC, the tests shall be carried out
according to Appendix 2 to this Annex.
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7.2.2.3.

7.2.3.

7.2.3.1.

At the manufacturer’s request, the tests may be carried out in accordance
with Appendix 3 to this Annex.

On the basis of tests of the engine by sampling as set out in point
7.2.2.2, the series production of the engines under consideration is
regarded as conforming where a pass decision is reached for all the
pollutants and as non-conforming where a fail decision is reached for
one pollutant, in accordance with the test criteria applied in the appro-
priate Appendix.

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 if no fail
decision is reached for any pollutant, a test is carried out on another
engine (see Figure 1).

If no decision is reached, the manufacturer may at any time decide to
stop testing. In that case a fail decision is recorded.

Figure 1

Schematic of production conformity testing

Test of three engines

!

posossss Computation of the test statistic result

¥

According to the appropriate appendix does the test statistic YES

result agree with the criteria for failing the series for at least
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Test of an additional engine

The tests shall be carried out on newly manufactured engines.

At the request of the manufacturer, the tests may be carried out on
engines which have been run-in up to a maximum of 125 hours. In
this case, the running-in procedure shall be conducted by the manu-
facturer who shall undertake not to make any adjustments to those
engines.
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7.2.3.2.

7.2.3.3.

72.34.

7.2.3.5.

When the manufacturer requests to conduct a running-in procedure in
accordance with point 7.2.3.1, it may be carried out on either of the
following:

(a) all the engines that are tested;

(b) the first engine tested, with the determination of an evolution coef-
ficient as follows:

(i) the pollutant emissions shall be measured both on the newly
manufactured engine and before the maximum of 125 hours
set in point 7.2.3.1 on the first engine tested;

(i1) the evolution coefficient of the emissions between the two tests
shall be calculated for each pollutant:

Emissions on second test/Emissions first test

The evolution coefficient may have a value less than one.

The subsequent test engines shall not be subjected to the running-in
procedure, but their emissions when newly manufactured shall be
modified by the evolution coefficient.

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

(a) for the first engine, the values from the second test;

(b) for the other engines, the values when newly manufactured
multiplied by the evolution coefficient.

For diesel, ethanol (ED95), petrol, E85, LNG,,, LNG and LPG fuelled
engines, including dual-fuel engines, all those tests may be conducted
with the applicable market fuels. However, at the manufacturer’s request,
the reference fuels specified in Annex IX may be used. This implies
tests, as described in Section 1 of this Annex, with at least two of the
reference fuels for each LPG or LNG engine, including dual-fuel
engines.

For CNG engines, including dual-fuel engines, all those tests may be
conducted with market fuel in the following way:

(a) for H marked engines with a market fuel within the H-range (0,89 <
S, < 1,00);

(b) for L marked engines with a market fuel within the L-range (1,00 <
S, < 1,19);

(c) for HL marked engines with a market fuel within the extreme range
of the A-shift factor (0,89 < S; < 1,19).

However, at the manufacturer’s request, the reference fuels specified in
Annex IX may be used. This implies tests as described in Section 1 of
this Annex.

Non-compliance of gas and dual-fuel engines

In the case of a dispute caused by the non-compliance of gas 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 with the possible additional third fuel as referred to
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7.2.3.6.

7.4.
7.4.1.

7.4.2.

7.4.3.

7.4.4.

in points 1.1.4.1 and 1.2.1.1 on which the parent engine may have been
tested. Where applicable, the result shall be converted by a calculation
applying the relevant factors ‘r’, ‘r,” or ‘r,’ as described in points 1.1.5,
1.1.6.1 and 1.2.1.2. If r, ra or rb are less than 1, no correction shall take
place. The measured results and, where applicable, the calculated results
shall demonstrate that the engine meets the limit values with all relevant
fuels (for example, fuels 1, 2 and fuel 3 in the case of natural gas

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

Tests for conformity of production of a gas fuelled engine laid out for
operation on one specific fuel composition in accordance with Section
1.2.2 of this Annex shall be performed on the fuel for which the engine
has been calibrated.

On-board diagnostics (OBD)

When the approval authority determines that the quality of production
seems unsatisfactory, it may request a verification of the conformity of
production of the OBD system. Such verification shall be carried out in
accordance with the following:

An engine shall be randomly taken from series production and subjected
to the tests described in Annex 9B to UNECE Regulation No 49. A
dual-fuel engine shall be operated in dual-fuel mode and, where appli-
cable, in diesel mode. The tests may be carried out on an engine that has
been run-in up to a maximum of 125 hours.

The production is deemed to be in conformity if this engine complies
with the requirements of the tests prescribed in Annex 9B to UNECE
Regulation No 49 and, in the case of dual-fuel engines, complies with
the additional requirements set out in paragraph 7 of Annex 15 to
UNECE Regulation No 49.

If the engine taken from the series production does not comply with the
requirements set out in point 7.3.2, a further random sample of four
engines shall be taken from the series production and subjected to the
tests referred to in point 7.3.1.

The production is deemed to conform if at least three engines out of the
further random sample of four engines meet the requirements of the tests
described in Annex 9B to UN/ECE Regulation No 49.

ECU information required for in-service testing

The availability of the data stream information requested in point 5.2.1
according to the requirements of point 5.2.2 shall be demonstrated by
using an external OBD scan-tool as described in Annex X.

In the case where this information cannot be retrieved in a proper
manner while the scan-tool is working properly according to Annex
X, the engine shall be considered as non-compliant.

The conformity of the ECU torque signal with the requirements of
points 5.2.2 and 5.2.3 shall be demonstrated by performing the
WHSC test according to Annex III.

In the case where the test equipment does not comply with the
requirements specified in Annex XIV concerning auxiliaries, the
measured torque shall be corrected in accordance with the correction
method set out in Annex 4 to UNECE Regulation No 49.
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7.4.5.

7.4.6.

7.4.7.

7.4.8.

8.2.

The conformity of the ECU torque signal shall be considered sufficient
if the calculated torque remains within the tolerances specified in point
5.2.5.

The availability and conformity checks of the ECU information required
for in-service testing shall be performed by the manufacturer on a
regular basis on each produced engine type within each produced
engine family.

The results of the manufacturer’s survey shall be made available to the
approval authority at its request.

At the request of the approval authority, the manufacturer shall demon-
strate the availability or the conformity of the ECU information in serial
production by performing the appropriate testing referred to in points
7.4.1 to 7.4.4 on a sample of engines selected from the same engine
type. The sampling rules including sampling size and statistical pass-fail
criteria shall be those specified in this Annex for checking the
conformity of emissions.

DOCUMENTATION

»M4 The documentation package required by Articles 5, 7 and 9
enabling the approval authority to evaluate the emission control
strategies and the systems on-board the vehicle and engine to ensure
the correct operation of NO, control measures, as well as the documen-
tation packages required by Annex VI (off-cycle emissions), Annex X
(OBD) and Annex XVIII (dual-fuel engines) shall be made available in
the two following parts: <

(a) the ‘formal documentation package’ that may be made available to
interested parties upon request;

(b) the ‘extended documentation package’ that shall remain strictly
confidential.

The formal documentation package may be brief, provided that it
exhibits evidence that all outputs permitted by a matrix obtained from
the range of control of the individual unit inputs have been identified.
The documentation shall describe the functional operation of the
inducement system required by Annex XIII, including the parameters
necessary for retrieving the information associated with that system. This
material shall be retained by the approval authority.

The extended documentation package shall include the following
information:

(a) information on the operation of all AES and BES, including a
description of the parameters that are modified by any AES and
the boundary conditions under which the AES operate, and indi-
cation of which AES and BES are likely to be active under the
conditions of the test procedures set out in Annex VI;

(b) a description of the fuel system control logic, timing strategies and
switch points during all modes of operation;

(c) a full description of the inducement system required by Annex XIII,
including the associated monitoring strategies;

(d) the description of the anti-tampering measures considered in point
(b) of Article 5(4) and in point (a) of Article 7(4).
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The extended documentation package shall remain strictly confidential.
It may be kept by the approval authority, or, at the discretion of the
approval authority, may be retained by the manufacturer. In the case the
manufacturer retains the documentation package, that package shall be
identified and dated by the approval authority once reviewed and
approved. It shall be made open for inspection by the approval
authority at the time of approval or at any time during the validity of
the approval.
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Appendix 1

Procedure for production conformity testing when standard deviation is
satisfactory

1. This Appendix describes the procedure to be used to verify production
conformity for the emissions of pollutants when the manufacturer's
production standard deviation is satisfactory. The applicable procedure
shall be the one set out in Appendix 1 to UN/ECE Regulation No 49,
with the following exceptions:

1.1. In paragraph A.1.3 of Appendix 1 to UNECE Regulation No 49, the
reference to paragraph 5.3 shall be understood as reference to the table of
Annex [ to Regulation (EC) No 595/2009.

1.2. In paragraph A.1.3 of Appendix 1 to UNECE Regulation No 49, the
reference to Figure 1 in paragraph 8.3 shall be understood as reference to
Figure 1 of Annex I to this Regulation.
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Appendix 2

Procedure for production conformity testing when standard deviation is
unsatisfactory or unavailable

1. This Appendix describes the procedure to be used to verify production
conformity for the emissions of pollutants when the manufacturer's
production standard deviation is either unsatisfactory or unavailable. The
applicable procedure shall be the one set out in Appendix 2 to UN/ECE
Regulation No 49, with the following exceptions:

1.1. In paragraph A.2.3 of Appendix 2 to UNECE Regulation No 49, the
reference to paragraph 5.3 shall be understood as reference to the table of
Annex [ to Regulation (EC) No 595/2009.
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Appendix 3

Procedure for production conformity testing at manufacturer’s request

This Appendix describes the procedure to be used to verify, at the manu-
facturer's request, production conformity for the emissions of pollutants. The
applicable procedure shall be the one set out in Appendix 3 to UN/ECE
Regulation No 49, with the following exceptions:

1.1. In paragraph A.3.3 of Appendix 3 to UNECE Regulation No 49, the

reference to paragraph 5.3 shall be understood as reference to the table of
Annex [ to Regulation (EC) No 595/2009.

1.2. In paragraph A.3.3 of Appendix 3 to UNECE Regulation No 49, the

reference to Figure 1 in paragraph 8.3 shall be understood as reference to
Figure 1 of Annex I to this Regulation.

1.3. In paragraph A.3.5 of Appendix 3 to UNECE Regulation No 49, the

reference to paragraph 8.3.2 shall be understood as reference to point
7.2.2 of this Annex.
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Appendix 4

Models of information document
relating to:
EC type-approval of an engine or engine family as a separate technical unit,

EC type-approval of vehicle with an approved engine with regard to emission
and access to vehicle repair and maintenance information,

EC type-approval of a vehicle with regard to emissions and access to vehicle
repair and maintenance information.

The following information shall be supplied in triplicate and include a list of
contents. Any drawings shall be supplied in appropriate scale and in sufficient
detail on size A4 or on a folder of A4 format. Photographs, if any, shall show
sufficient detail.

If the systems, components or separate technical units referred to in this
Appendix have electronic controls, information concerning their performance
shall be supplied.

Explanatory notes (regarding filling in the table):
Letters A, B, C, D, E corresponding to engine family members shall be replaced

by the actual engine family members’ names.

In case when for a certain engine characteristic same value/description applies for
all engine family members the cells corresponding to A-E shall be merged.

In case the family consists of more than five members new columns may be
added.

In the case of application for EC type-approval of an engine or engine family as
a separate technical unit the general part and Parts 1 and 3 shall be filled in.

In the case of application for EC type-approval of vehicle with an approved
engine with regard to emissions and access to vehicle repair and maintenance
information the general part and Part 2 shall be filled in.

In the case of application for EC type-approval of a vehicle with regard to
emissions and access to vehicle repair and maintenance information the general
part and Parts 1, 2 and 3 shall be filled in.

Explanatory footnotes can be found in Appendix 10 to this Annex.

Parent Engine

Engine Family Members

or Engine
Type B c D

0. GENERAL

0.1 Make (trade name of manufacturer):

0.2. Type

0.2.0.3. Engine type as separate technical unit/engine

family as separate technical unit/vehicle with an
approved engine with regard to emissions and
access to vehicle repair and maintenance
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Parent Engine Engine Family Members
or Engine
Type A B C D E

information/vehicle with regard to emissions and
access to vehicle repair and maintenance
information (")

0.2.1. Commercial name(s) (if available):

0.3. Means of identification of type, if marked on the
separate technical unit (°):

0.3.1. Location of that marking:
0.5. Name and address of manufacturer:
0.7. In the case of components and separate technical

units, location and method of affixing of the EC
approval mark:

0.8. Name(s) and address (es) of assembly plant(s):

0.9. Name and address of the manufacturer’s represen-
tative (if any):

Part 1: ESSENTIAL CHARACTERISTICS OF THE (PARENT) ENGINE
AND THE ENGINE TYPES WITHIN AN ENGINE FAMILY

Part 2: ESSENTIAL CHARACTERISTICS OF THE VEHICLE
COMPONENTS AND SYSTEMS WITH REGARD TO
EXHAUST-EMISSIONS

Part 3: ACCESS TO VEHICLE REPAIR AND MAINTENANCE
INFORMATION

Appendix to information document: Information on test conditions

PHOTOGRAPHS AND/OR DRAWINGS OF THE PARENT ENGINE,
ENGINE TYPE AND, IF APPLICABLE, OF THE ENGINE COMPARTMENT.

LIST FURTHER ATTACHMENTS IF ANY.
DATE, FILE

PART 1

ESSENTIAL CHARACTERISTICS OF THE (PARENT) ENGINE AND THE ENGINE TYPES WITHIN AN
ENGINE FAMILY

Parent Engine Engine Family Members
or Engine
Type A B C D E
3.2. Internal combustion engine
3.2.1. Specific engine information
32.1.1. Working principle: positive ignition/compression

ignition/dual-fuel (')

Cycle four stroke/two stroke/rotary ('):

32.1.1.1. Type of dual-fuel engine: Type 1A/Type 1B/Type
2A/Type 2B/Type 3B (') (‘)
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Parent Engine

Engine Family Members

or Engine
Type B C D
32.1.1.2. Gas Energy Ratio over the hot part of the WHTC
test-cycle: ... % ()

3.2.1.2. Number and arrangement of cylinders:

32.1.2.1. Bore (') mm

3.2.1.2.2. Stroke (') mm

3.2.1.23. Firing order

3.2.1.3. Engine capacity (™) cm®

32.1.4. Volumetric compression ratio (*):

32.1.5. Drawings of combustion chamber, piston crown
and, in the case of positive-ignition engines,
piston rings

3.2.1.6. Normal engine idling speed (*) min™'

3.2.1.6.1. High engine idling speed (*) min™'

3.2.1.6.2. Idle on Diesel: yes/no ("))

3.2.1.7. Carbon monoxide content by volume in the exhaust
gas with the engine idling (%): % as stated by the
manufacturer (positive-ignition engines only)

3.2.1.8. Maximum net pOWer (%) ..ooeeeeeereeineeineesseenaeans kW
Y SR min”'  (manufacturer's declared
value)

3.2.1.9. Maximum permitted engine speed as prescribed by
the manufacturer: min™'

3.2.1.10. Maximum net torque (") woveeeveeerereeenrernereenenns Nm
at e min”  (manufacturer's declared
value)

3.2.1.11. Manufacturer references of the Documentation
package required by Articles 5, 7 and 9 of Regu-
lation (EU) No 582/2011 enabling the approval
authority to evaluate the emission control strategies
and the systems on-board the engine to ensure the
correct operation of NOy control measures

3.2.2. Fuel

3222. Heavy duty vehicles Diesel/Petrol/LPG/NG-H/NG-

L/NG-HL/Ethanol (ED95)/Ethanol  (E85)/LNG/
LNGy () ()
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Parent Engine

Engine Family Members

or Engine
Type B C D

3222.1. Fuels compatible with use by the engine declared
by the manufacturer in accordance with point 1.1.2
of Annex I to Regulation (EU) No 582/2011 (as
applicable)

3.24. Fuel feed

324.2. By fuel injection (compression ignition or dual fuel
only): yes/no (")

3242.1. System description

32422. Working principle: direct injection/pre-chamber/
swirl chamber (')

3.2.423. Injection pump

3.24.23.1. Make(s)

32423.2. Type(s)

3.24.233.
Maximum fuel delivery (') () wooooovveeverrcerereieerrennnns
mm® /stroke or cycle at an engine speed
10 T min™' or, alternatively, a char-
acteristic diagram
(When boost control is supplied, state the char-
acteristic fuel delivery and boost pressure versus
engine speed)

324234 Static injection timing ()

324.235. Injection advance curve (%)

3.24.23.6. Calibration procedure: test bench/engine (*)

32424 Governor

32424.1. Type

324242. Cut-off point

324242.1. Speed at which cut-off starts under load: min™

3242422, Maximum no-load speed: min™'

3.2.4.2.4.23. Idling speed: min™

324.25. Injection piping

324.25.1. Length: mm

3.24.252. Internal diameter: mm

324.253. Common rail, make and type:

3.2.4.2.6. Injector(s)

3.2.4.2.6.1. Make(s)
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Parent Engine Engine Family Members
or Engine
Type A B c D E

324.2.6.2. Type(s)

32.4.2.6.3. Opening pressure (%): kPa or characteristic
diagram (*):

324.27. Cold start system

324.27.1. Make(s):

3242.72. Type(s):

3.2.4.2.73. Description

324238. Auxiliary starting aid

324.28.1. Make(s)

324.28.2. Type(s)

3.2.4.2.83. System description

3.2.4.209. Electronic controlled injection: yes/no (')

3.24.209.1. Make(s)

324.292. Type(s):

3.2.4.293. Description of the system (in the case of systems
other than continuous injection give equivalent
details):

324293.1. Make and type of the control unit (ECU)

3242932. Make and type of the fuel regulator

3242933. Make and type of the air-flow sensor

3.24.2934. Make and type of fuel distributor

3.2.42935. Make and type of the throttle housing

3.24.293.6. Make and type of water temperature sensor

324293.7. Make and type of air temperature sensor

3242938. Make and type of air pressure sensor

3.24293.9. Software calibration number(s):

3.243. By fuel injection (positive ignition only): yes/no (')

3243.1. Working principle: intake manifold (single-/multi-
point/direct injection (')/other specify):

3.2.432. Make(s)

3.2.4.33. Type(s):
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Parent Engine Engine Family Members
or Engine
Type A B C D E

32434, System description (In the case of systems other
than continuous injection give equivalent details)

32434.1. Make and type of the control unit (ECU)
32434.2. Make and type of fuel regulator
324343. Make and type of air-flow sensor
324344 Make and type of fuel distributor
3.2.43.4.5. Make and type of pressure regulator
3.2.4.3.4.6. Make and type of micro switch

3.243.4.7. Make and type of idling adjustment screw
324348. Make and type of throttle housing
3.24.3.409. Make and type of water temperature sensor
3.2.43.4.10. Make and type of air temperature sensor
32434.11. Make and type of air pressure sensor
3.243.4.12. Software calibration number(s)

3.2435. Injectors: opening pressure (%): ............. kPa or

characteristic diagram (%)

3.2435.1. Make

324352. Type

3.2.43.6. Injection timing

3.2.43.7. Cold start system

3.243.7.1. Operating principle(s)

3.243.7.2. Operating limits/settings @) (2)

3244 Feed pump

3244.1. Pressure (2): .................. kPa or characteristic

diagram (2):

3.2.5. Electrical system

32.5.1. Rated voltage: ................. V, positive/negative
ground "

3.25.2. Generator

3.2.5.2.1. Type:

325.22. Nominal output: VA
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Parent Engine Engine Family Members
or Engine
Type A B c D E
3.2.6. Ignition system (spark ignition engines only)
3.2.6.1. Make(s)
3.2.6.2. Type(s)
3.2.6.3. Working principle
3.2.6.4. Ignition advance curve or map (2):
3.2.6.5. Static ignition timing (): .....ovevvveveene, degrees
before TDC
3.2.6.6. Spark plugs
3.2.6.6.1. Make:
3.2.6.6.2. Type:
3.2.6.6.3. Gap setting: .......ccceeeeeruennnn. mm
3.2.6.7. Ignition coil(s)
3.2.6.7.1. Make:
3.2.6.7.2. Type:
32.7. Cooling system: liquid/air (")
3.2.7.2. Liquid
3.2.7.2.1. Nature of liquid
32.7.22. Circulating pump(s): yes/no (')
3.2.7.2.3. Characteristics: .........coeveervueucne or
3.2.7.2.3.1. Make(s)
3.2.7.23.2. Type(s)
32.7.2.4. Drive ratio(s)
3.2.7.3. Air
3.2.7.3.1. Fan: yes/no (")
3.2.73.2. Characteristics .........c.coeevereeuene. or
3.2.7.3.2.1. Make(s)
32.7.3.2.2. Type(s)
3.2.7.3.3. Drive ratio(s)
3.2.8. Intake system
3.2.8.1. Pressure charger: yes/no (')
3.2.8.1.1. Make(s)
3.2.8.1.2. Type(s)
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Parent Engine

Engine Family Members

or Engine
Type B C D

3.2.8.1.3. Description of the system (e.g. maximum charge
PIeSSUre ......ccoeuenee kPa, wastegate, if applicable)

3.2.8.2. Intercooler: yes/no (')

3.2.8.2.1. Type: air-air/air-water (')

3283 Intake depression at rated engine speed and at
100 % load (compression-ignition engines only)

3.2.83.1 Minimum allowable: ................. kPa

3.2.83.2. Maximum allowable: ................. kPa

3.2.84. Description and drawings of inlet pipes and their
accessories (plenum chamber, heating device, ad-
ditional air intakes, etc.)

3.2.84.1. Intake manifold description (include drawings and/
or photos)

3.2.9. Exhaust system

3.2.9.1. Description and/or drawings of the exhaust
manifold

3.2.9.2. Description and/or drawing of the exhaust system

3.29.2.1. Description and/or drawing of the elements of the
exhaust system that are part of the engine system

3.2.93. Maximum allowable exhaust back pressure at rated
engine speed and at 100 % load (compression-
ignition engines only): ........cc..c.... kPa (°)

3.2.9.7.1. Acceptable exhaust system volume (vehicle and
ENZINE SYSEIM): wevveueriirerierererreeniereneseseseeeereneenes dm®

3.2.9.7.2. Volume of the exhaust system that is part of the
ENZINE SYSIEIMI ..cvirireuiiiireesiecieieteie e dm?

3.2.10. Minimum cross-sectional areas of inlet and outlet
ports

3.2.11. Valve timing or equivalent data

3.2.11.1. Maximum lift of valves, angles of opening and

closing, or timing details of alternative distribution
systems, in relation to dead centres. For variable
timing system, minimum and maximum timing
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Parent Engine Engine Family Members
or Engine
Type A B C D E
3.2.11.2. Reference and/or setting range (°):
3.2.12. Measures taken against air pollution
3.2.12.1.1 Device for recycling crankcase gases: yes/no (%)

If yes, description and drawings: ..................

If no, compliance with Annex V to Regulation
(EU) No 582/2011 required

3.2.12.2. Additional pollution control devices (if any, and if
not covered by another heading)

3.2.12.2.1. Catalytic converter: yes/no (')

32.12.2.1.1. Number of catalytic converters and elements
(provide this information below for each separate
unit)

3.2.12.2.1.2. Dimensions, shape and volume of the catalytic
converter(s)

3.2.12.2.1.3. Type of catalytic action

32.12.2.14. Total charge of precious metals

3.2.12.2.1.5. Relative concentration

3.2.12.2.1.6. Substrate (structure and material)

32.12.2.1.7. Cell density:

32.12.2.1.8. Type of casing for the catalytic converter(s)

3.2.12.2.1.9. Location of the catalytic converter(s) (place and

reference distance in the exhaust line)

3.2.12.2.1.10. Heat shield: yes/no @)

3.2.12.2.1.11. Regeneration systems/method of exhaust after-
treatment systems, description:

3.2.12.2.1.11.5. Normal operating temperature range ................. K

3.2.12.2.1.11.6. Consumable reagents: yes/no (')

3.2.12.2.1.11.7. Type and concentration of reagent needed for
catalytic action

32.12.2.1.11.8. Normal operational temperature range of reagent

3.2.12.2.1.11.9. International standard:

3.2.12.2.1.11.10. | Frequency of reagent refill: continuous/main-
tenance ():
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Parent Engine Engine Family Members
or Engine
Type A B c D E

3.2.12.2.1.12. Make of catalytic converter

3.2.12.2.1.13. Identifying part number

3.2.12.2.2. Oxygen sensor: yes/no (')

32.12.2.2.1. Make

32.12.22.2. Location

3.2.12.2.23. Control range

3.2.12.2.2.4. Type

3.2.12.2.2.5. Identifying part number

3.2.12.2.3. Air injection: yes/no (')

3.2.12.23.1. Type (pulse air, air pump, etc.)

3.2.12.2.4. Exhaust gas recirculation (EGR): yes/no (')

3.2.12.24.1. Characteristics (make, type, flow, etc.)

3.2.12.2.6. Particulate trap (PT): yes/no (')

3.2.12.2.6.1. Dimensions, shape and capacity of the particulate
trap

3.2.12.2.6.2. Design of the particulate trap

3.2.12.2.6.3. Location (reference distance in the exhaust line)

32.12.2.64. Method or system of regeneration, description and/
or drawing

3.2.12.2.6.5. Make of particulate trap

3.2.12.2.6.6. Identifying part number

3.2.12.2.6.7. Normal operating temperature: .................. (K) and
pressure range: (kPa)

3.2.12.2.6.8. In the case of periodic regeneration

3.2.12.2.6.8.1.1. | Number of WHTC test cycles without regeneration
()

3.2.12.2.6.8.2.1. | Number of WHTC test cycles with regeneration
(ng)

3.2.12.2.6.9. Other systems: yes/no (')

3.2.12.2.6.9.1 Description and operation

3.2.12.2.7. On-board-diagnostic (OBD) system

3.2.12.2.7.0.1. Number of OBD engine families within the engine
family
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Parent Engine Engine Family Members

or Engine
Type A B C D E
3.2.12.2.7.0.2. List of the OBD engine families (when applicable) | OBD engine family l:........ccccoeeenins
OBD engine family 2: .......cccooeuenenee.
etc. ...
3.2.12.2.7.0.3. Number of the OBD engine family the parent
engine/the engine member belongs to
3.2.12.2.7.0.4. Manufacturer references of the OBD-Documen-
tation required by point 4(c) of Article 5 and
point 4 of Article 9 of Regulation (EU) No 582/
2011 and specified in Annex X to that Regulation
for the purpose of approving the OBD system
3.2.12.2.7.0.5. When appropriate, manufacturer reference of the
Documentation for installing in a vehicle an OBD
equipped engine system
3.2.12.2.7.2. List and purpose of all components monitored by
the OBD system (%)
32.12.2.7.3. Written description (general working principles) for
3.2.12.2.7.3.1 Positive-ignition engines (*)
3.2.12.2.7.3.1.1. | Catalyst monitoring (*)
3.2.12.2.7.3.1.2. | Misfire detection (*)
3.2.12.2.7.3.1.3. | Oxygen sensor monitoring (*)
3.2.12.2.7.3.1.4. | Other components monitored by the OBD system
3.2.12.2.7.3.2. Compression-ignition engines (*)
3.2.12.2.7.3.2.1. | Catalyst monitoring (*)
3.2.12.2.7.3.2.2. | Particulate trap monitoring (*)
3.2.12.2.7.3.2.3. | Electronic fuelling system monitoring (*)
32.12.2.7.3.2.4. | DeNO, system monitoring (*)
3.2.12.2.7.3.2.5. | Other components monitored by the OBD
system (4)
3.2.12.2.7.4. Criteria for MI activation (fixed number of driving
cycles or statistical method) (%)
3.2.12.2.7.5. List of all OBD output codes and formats used
(with explanation of each) (*)
3.2.12.2.7.6.5. OBD Communication protocol standard (*)
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Parent Engine Engine Family Members
or Engine
Type A B C D E

3.2.12.2.7.7. Manufacturer reference of the OBD related
information required by of Article 5(4)(d) and
Article 9(4) of Regulation (EU) No 582/2011 for
the purpose of complying with the provisions on
access to vehicle OBD and vehicle Repair and
Maintenance Information, or

3.2.12.2.7.7.1. As an alternative to a manufacturer reference
provided in point 3.2.12.2.7.7 reference of the
attachment to this Appendix that contains the
following table, once completed according to the
given example:

Component — Fault code — Monitoring strategy
— Fault detection criteria — MI activation criteria
— Secondary parameters — Preconditioning —
Demonstration test

Catalyst — P0420 — Oxygen sensor 1 and 2
signals — Difference between sensor 1 and
sensor 2 signals — 3rd cycle — Engine speed,
engine load, A/F mode, catalyst temperature —
Two Type 1 cycles — Type 1

3.2.12.2.7.8.0. Alternative approval as provided for in point 2.4.1
of Annex X to Regulation (EU) No 582/2011 used:
yes/mo ()

3.2.12.2.8. Other systems (description and operation)

32.12.2.8.1. Systems to ensure the correct operation of NO,
control measures

3.2.12.2.8.2. Driver inducement system

3.2.12.2.8.2.1. Engine with permanent deactivation of the driver
inducement, for use by the rescue services or in
vehicles specified in point (b) of Article 2(3) of
Directive 2007/46/EC: yes/no (')

32.12.2.8.2.2. Activation of the creep mode ‘disable after restart’/
‘disable after fuelling’/*disable after parking’ (7) (")

3.2.12.2.8.3. Number of OBD engine families within the engine
family considered when ensuring the correct
operation of NO, control measures
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Parent Engine Engine Family Members
or Engine
Type A B C D E

3.2.12.2.8.3.1. List of the OBD engine families within the engine | OBD engine family 1: .....cccooeieiinnincncnnnns
family considered when ensuring the correct . . )
operation of NOX control measures (where apph- OBD engine famlly SN
cable) Efc ...

3.2.12.2.8.3.2. Number of the OBD engine family the parent
engine/the engine member belongs to

3.2.12.2.8.5. Reference number of the OBD engine family
considered when ensuring the correct operation of
NOy control measures the parent engine/the engine
member belongs to

3.2.12.2.8.6. Lowest concentration of the active ingredient
present in the reagent that does not activate the
warning system (CDy,in): (% vol.)

32.12.2.8.7. When appropriate, manufacturer reference of the
Documentation for installing in a vehicle the
systems to ensure the correct operation of NO,
control measures

3.2.12.2.8.8.4. Alternative approval as provided for in point 2.1 of
Annex XIII to Regulation (EU) No 582/2011 used:
yes/no (1)

3.2.12.2.8.8.5. Heated/non-heated reagent tank and dosing system
(see paragraph 2.4 of Annex 11 to UNECE Regu-
lation No 49)

3.2.17. Specific information related to gas and dual fuel
engines for heavy-duty vehicles (in the case of
systems laid out in a different manner, supply
equivalent information)(where applicable)

3.2.17.1. Fuel: LPG/NG-H/NG-L/NG-HL (%)

32.17.2. Pressure regulator(s) or vaporiser/pressure regu-
lator(s) (1)

3.2.17.2.1. Make(s)

3.2.17.2.2. Type(s)

3.2.17.2.3. Number of pressure reduction stages

32.17.2.4. Pressure in final stage minimum: ................. kPa

— maximum. kPa
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Parent Engine Engine Family Members
or Engine
Type A B C D E
3.2.17.2.5. Number of main adjustment points
3.2.17.2.6. Number of idle adjustment points
3.2.17.2.7. Type-approval number
3.2.17.3. Fuelling system: mixing unit/gas injection/liquid

injection/direct injection (')

3.2.17.3.1. Mixture strength regulation

3.2.17.3.2. System description and/or diagram and drawings
3.2.17.3.3. Type-approval number

32.174. Mixing unit

3.2.17.4.1. Number

3.2.17.4.2. Make(s)

3.2.17.4.3. Type(s)

3.2.17.4.4. Location

3.2.17.4.5. Adjustment possibilities

3.2.17.4.6. Type-approval number

3.2.17.5. Inlet manifold injection

3.2.17.5.1. Injection: single point/multipoint (")

3.2.17.5.2. Injection: continuous/simultaneously timed/sequen-

tially timed (")

3.2.17.5.3. Injection equipment
3.2.17.5.3.1. Make(s)

3.2.17.53.2. Type(s)

32.17.53.3. Adjustment possibilities
32.17.53.4. Type-approval number
32.17.54. Supply pump (if applicable)
3.2.17.54.1. Make(s)

3.2.17.54.2. Type(s)

3.2.17.543. Type-approval number
3.2.17.5.5. Injector(s)

3.2.17.5.5.1. Make(s)

3.2.17.5.5.2. Type(s)

3.2.17.5.5.3. Type-approval number
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Parent Engine Engine Family Members
or Engine
Type A B C D E

3.2.17.6. Direct injection

3.2.17.6.1. Injection pump/pressure regulator (')

3.2.17.6.1.1. Make(s)

3.2.17.6.1.2. Type(s)

32.17.6.1.3 Injection timing

3.2.17.6.1.4. Type-approval number

3.2.17.6.2. Injector(s)

3.2.17.6.2.1. Make(s)

3.2.17.6.2.2. Type(s)

3.2.17.6.2.3. Opening pressure or characteristic diagram (%)

32.17.6.2.4. Type-approval number

3.2.17.7. Electronic control unit (ECU)

3.2.17.7.1. Make(s)

3.2.17.7.2. Type(s)

3.2.17.7.3. Adjustment possibilities

3.2.17.7.4. Software calibration number(s)

32.17.8. NG fuel-specific equipment

3.2.17.8.1. Variant 1 (only in the case of approvals of engines
for several specific fuel compositions)

3.2.17.8.1.0.1. Self adaptive feature? Yes/No (')

3.2.17.8.1.0.2. Calibration for a specific gas composition NG-H/
NG-L/NG-HL (")
Transformation for a specific gas composition NG-
H/NG-L/NG-HL, (")

32.17.8.1.1. methane (CHyg): cooevverecrcerncnccennenneees basis:  %mole min. ... %mole max. %mole
ethane (CoHg): wvvvvrvveervrrvreecenrennenns basis:  %mole min. ... %mole max. %mole
propane (CsHg): .oovoeiivniinencnncnne basis:  %mole min. ... %mole max. %mole
butane (C4H|g): weovvvirrvenririeciecinrennend basis:  %mole min. ... %mole max. %mole
C5/C51% mrniirreieereeireeeeveeivesneerveseenes basis:  %mole min. ... %mole max. %mole
0XYEeN (02)! wrevrrereenieeneereerresnenenene basis:  %mole min. ... %mole max. %mole
inert (N,, He, etc.): covvvecvncicnenee. basis:  %mole min. ... %mole max. %mole
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Parent Engine
or Engine
Type

Engine Family Members

B

C

D

3.2.17.9. Where appropriate, manufacturer reference of the
documentation for installing the dual-fuel engine
in a vehicle (")

3.54. CO, emissions for heavy duty engines

3.54.1. CO, mass emissions WHSC test (¥): ... g/kWh

3.542. CO, mass emissions WHSC test in diesel mode
(“): ... g/kWh

3.54.3. CO, mass emissions WHSC test in dual-fuel mode
“h: ... g’kWh

3.54.4. CO, mass emissions WHTC test (°)(®*): ... g/kWh

3.54.5. CO, mass emissions WHTC test in diesel mode
O)®): ... g/kWh

3.5.4.6. CO, mass emissions WHTC test in dual-fuel mode
O): ... g/kWh

3.5.5. Fuel consumption for heavy duty engines

3.5.5.1. Fuel consumption WHSC test (d3): ... g/kWh

3.5.5.2. Fuel consumption WHSC test in diesel mode (“%):
... gkWh

3.5.53. Fuel consumption WHSC test in dual-fuel mode
@": ... gkWh

3.5.5.4. Fuel consumption WHTC test (°)(*®) ... g/lkWh

3.5.5.5. Fuel consumption WHTC test in diesel mode
O)(®): ... g/kWh

3.5.5.6. Fuel consumption WHTC test in dual-fuel mode
) ... g/kWh

3.6. Temperatures permitted by the manufacturer

3.6.1. Cooling system

3.6.1.1. Liquid cooling

Maximum temperature at outlet: .........coecerreveneee K
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Parent Engine Engine Family Members
or Engine
Type A B C D E

3.6.1.2. Air cooling
3.6.1.2.1. Reference point:
3.6.1.2.2. Maximum temperature at reference

point: .....cceeveueee. K
3.6.2. Maximum outlet temperature of the inlet inter-

cooler: .................. K
3.6.3. Maximum exhaust temperature at the point in the

exhaust pipe(s) adjacent to the outer flange(s) of
the exhaust manifold(s) or turbocharger(s):
.............................. K

3.6.4. Fuel temperature:
Minimum: K — maximum: K

For diesel engines at injection pump inlet, for gas
fuelled engines at pressure regulator final stage.

3.6.5. Lubricant temperature

Minimum: K — maximum: K

3.8 Lubrication system

3.8.1. Description of the system

3.8.1.1. Position of lubricant reservoir

3.8.1.2. Feed system (by pump/injection into intake/mixing

with fuel, etc.) (1)

3.8.2. Lubricating pump
3.8.2.1. Make(s)

3.8.2.2. Type(s)

3.8.3. Mixture with fuel
3.8.3.1. Percentage

3.8.4. 0il cooler: yes/no (")
3.84.1. Drawing(s)

3.84.1.1. Make(s)

3.8.4.1.2. Type(s)
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ESSENTIAL CHARACTERISTICS OF THE VEHICLE COMPONENTS AND SYSTEMS WITH REGARD

PART 2

TO EXHAUST-EMISSIONS

Parent Engine

Engine Family Members

or Engine
Type B c D

3.1 Manufacturer of the engine

3.1.1 Manufacturer’s engine code (as marked on the
engine or other means of identification)

3.1.2. Approval number (if appropriate) including fuel
identification marking:

3.2.2. Fuel

3223. Fuel tank inlet: restricted orifice/label

3224.1. Dual-fuel vehicle: yes/no ()

323. Fuel tank(s)

323.1. Service fuel tank(s)

323.1.1. Number and capacity of each tank

3.2.3.2. Reserve fuel tank(s)

3232.1. Number and capacity of each tank

3.2.8. Intake system

3.2.8.3.3. Actual Intake system depression at rated engine
speed and at 100 % load on the vehicle: kPa

3.2.84.2. Air filter, drawings: ................. 0] SN

3.2.84.2.1. Make(s)

3.2.84.22. Type(s)

3.2.8.43. Intake silencer, drawings

3.2.8.4.3.1. Make(s)

3.2.8.43.2. Type(s)

3.2.9. Exhaust system

3.29.2. Description and/or drawing of the exhaust system

3.29.22. Description and/or drawing of the elements of the
exhaust system that are not part of the engine
system

3293.1 Actual exhaust back pressure at rated engine speed

and at 100 % load on the vehicle (compression-
ignition engines only): ........cccc...... kPa
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Parent Engine
or Engine
Type

Engine Family Members

B

C

D

329.7. Complete exhaust system volume (vehicle and
engine system): ... dm’

3.29.7.1. Acceptable exhaust system volume (vehicle and
engine system): ... dm’

3.2.12.2.7. On-board-diagnostic (OBD) system

3.2.12.2.7.8. OBD components on-board the vehicle

3.2.12.2.7.8.0. Alternative approval as provided for in point 2.4.1
of Annex X to Regulation (EU) No 582/2011 used.
yes/mo ()

3.2.12.2.7.8.1. List of OBD components on-board the vehicle

3.2.12.2.7.8.2. Written description and/or drawing of the MI (©)

3.2.12.2.7.8.3. Written description and/or drawing of the OBD off-
board communication interface (°)

32.12.2.8. Other systems (description and operation)

3.2.12.2.8.0. Alternative approval as defined in point 2.1 of
Annex XIII to Regulation (EU) No 582/2011
used. Yes/No

32.12.2.8.1. Systems to ensure the correct operation of NO,
control measures

3.2.12.2.8.2. Driver inducement system

32.12.2.8.2.1. Engine with permanent deactivation of the driver
inducement, for use by the rescue services or in
vehicles specified in point (b) of Article 2(3) of
Directive 2007/46/EC: yes/no (1)

32.12.2.8.2.2. Activation of the creep mode ‘disable after restart’/

‘disable after fuelling’/“disable after parking” (")(")
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Parent Engine Engine Family Members
or Engine
Type A B C D E

3.2.12.2.8.3. When appropriate, manufacturer reference of the
documentation package related to the installation
on the vehicle of the system ensuring the correct
operation of NO, control measures of an approved

engine

32.12.2.8.8. Components on-board the vehicle of the systems
ensuring the correct operation of NOy control
measures

32.12.2.8.8.1. List of components on-board the vehicle of the

systems ensuring the correct operation of NOy
control measures

3.2.12.2.8.8.2. Where appropriate, manufacturer reference of the
documentation package related to the installation
on the vehicle of the system ensuring the correct
operation of NOy control measures of an approved
engine

3.2.12.2.8.8.3. Written description and/or drawing of the warning
signal (%)

3.2.12.2.8.8.4. Alternative approval as provided for in point 2.1. of
Annex XIII to Regulation (EU) No 582/2011 used:
yes/mo ()

3.2.12.2.8.8.5. Heated/non heated reagent tank and dosing system
(see paragraph 2.4 of Annex 11 to UNECE Regu-
lation No 49)

PART 3
ACCESS TO VEHICLE REPAIR AND MAINTENANCE INFORMATION

16. ACCESS TO VEHICLE REPAIR AND MAINTENANCE INFORMATION

16.1. Address of principal website for access to vehicle repair and maintenance information
16.1.1. Date from which it is available (no later than six months from the date of type-approval)
16.2. Terms and conditions of access to website

16.3. Format of the vehicle repair and maintenance information accessible through website
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1.2.

1.3.

4.2.

43.

Appendix

to information document

Information on test conditions
Spark plugs
Make:

Type:

Spark-gap setting:

Ignition coil

Make:

Type:

Lubricant used

Make:

Type: (state percentage of oil in mixture if lubricant and fuel mixed)

Engine-driven equipment

The power absorbed by the auxiliaries/equipment needs only be deter-

mined,

(a) if auxiliaries/equipment required are not fitted to the engine; and/or

(b) if auxiliaries/equipment not required are fitted to the engine.

Note: requirements for engine-driven equipment differ between emissions test and

power test.

Enumeration and identifying details:

Power absorbed at engine speeds specific for emissions test

Table 1

Equipment

Idle

Low Speed

High Speed

Preferred
Speed(®)

n95h

P,

Auxiliaries/equipment required according to
UNECE Reg. 49, annex 4, appendix 6

Py

Auxiliaries/equipment not required
according to UNECE Reg. 49, annex 4,
appendix 6

Engine performance (declared by manufacturer) (8)

Engine test speeds for emissions test in accordance with Annex III to

Regulation (EU) No 582/2011 (°)(%%)

LOW SPEEA (11]0) veverererreririrrinteieintsteests e st ettt e st s e ettt a e st ee e seebanas



02011R0582 — EN — 18.01.2018 — 008.001 — 75

5.2.

5.2.1.

52.2.

5.23.

5.2.4.

5.2.5.

6.4.

6.4.1.

6.4.2.

6.4.3.

6.4.4.

6.4.5.

6.4.6

High SPEed (Nhi) -ereeeverereeremearerererenerereememsnraneseseserenasessesenenssesesescssssseneess rpm
Il SPEEA vttt rpm
Preferred SPeed ..o eieerereree s rpm
NOSH ettt rpm

Declared values for power test in accordance with Annex XIV to Regu-
lation (EU) No 582/2011 (%)

TLE SPEEA ettt rpm
Speed at MAXIMUM POWET ...cviueiiuiiiiirteitescs ettt eeat et eeseea e rpm
MAXIMUM POWET ..vvereriuraraeeerererssresesssessessesenessssseseneensmsseresesessesesssssssenenens kW
Speed at MAXiMUM tOIQUE ..coveuireuririrecetnseceeeeeaeesaeieatsessseseseaneaeenennas rpm
MaXIMUM LOTQUE .veurerrereerereeerereareereereseresesessssssessesesesesensasessssseseseseneassssses Nm

Dynamometer load setting information (if applicable)

Fixed load curve dynamometer setting information (if used)

. Alternative dynamometer load setting method used (yes/no)
. Inertia mass (kg):

. Effective power absorbed at 80 km/h including running losses of the

vehicle on the dynamometer (kW)

. Effective power absorbed at 50 km/h h including running losses of the

vehicle on the dynamometer (kW)

Adjustable load curve dynamometer setting information (if used)
Coast down information from the test track.

Tyres make and type:

Tyre dimensions (front/rear):

Tyre pressure (front/rear) (kPa):

Vehicle test mass including driver (kg):

Road coast down data (if used)

Table 2

Road coast down data

V (knvh) V2 (km/h) V1 (km/h)

Mean corrected coast down time

120

100

80

60

40

20
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6.4.7. Average corrected road power (if used)
Table 3

Average corrected road power

V (km/h) CP corrected (kW)

120

100

80

60

40

20

7. Test conditions for OBD testing
7.1.  Test cycle used for the verification of the OBD system:

7.2. Number of preconditioning cycles used before OBD verification tests:
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Appendix 5

Model of EC type-approval certificate of an engine type/component as
separate technical unit
Explanatory foot notes can be found in Appendix 10 to this Annex.
Maximum format: A4 (210 x 297 mm)
EC TYPE-APPROVAL CERTIFICATE

Communication concerning: Stamp of type-approval authority

— EC type-approval ()

— extension of EC type-approval (')
— refusal of EC type-approval (')
— withdrawal of EC type-approval (')

of a type of component/separate technical unit (') with regard to Regulation (EC)
No 595/2009 as implemented by Regulation (EU) No 582/2011.

Regulation (EC) No 595/2009 and Regulation (EU) No 582/2011, as last
AMENACA DY oottt e s

EC type-approval number:
Reason for extension:

SECTION I
0.1. Make (trade name of manufacturer):
0.2. Type:

0.3.  Means of identification of type, if marked on the component/separate
technical unit () (%):

0.3.1. Location of that marking:
0.4. Name and address of manufacturer:

0.5. In the case of components and separate technical units, location and
method of affixing of the EC approval mark:

0.6. Name(s) and address(es) of assembly plant(s):
0.7. Name and address of the manufacturer’s representative (if any)
SECTION 11
1. Additional information (where applicable): see Addendum
. Technical service responsible for carrying out the tests:
. Date of test report:

. Number of test report:

2
3
4
5. Remarks (if any): see Addendum
6. Place:

7. Date:

8. Signature:

Attachments: Information package.

Test report.
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v M4

1.2.

1.2.1.
1.2.2.

1.3.

1.4.1.

Addendum

to EC type-approval certificate No ...

ADDITIONAL INFORMATION

Particulars to be completed in relation to the type-approval of a vehicle
with an engine installed:

Make of engine (name of undertaking):

Type and commercial description (mention any variants):
Manufacturer's code as marked on the engine:

Category of vehicle (if applicable) (°):

Category of engine: Diesel/Petrol/LPG/NG-H/NG-L/NG-HL/Ethanol
(ED95)/Ethanol (E85)/LNG/LNG,, (1):

Type of dual-fuel engine: Type 1A/Type 1B/Type 2A/Type 2B/Type
3B (O(*):

Name and address of manufacturer:

Name and address of manufacturer's authorised representative (if any):

If the engine referred to in 1.1 has been type approved as a separate
technical unit:

Type-approval number of the engine/engine family ('):

Engine Control Unit (ECU) software calibration number:

Particulars to be completed in relation to the type-approval of an engine/
engine family (') as a separate technical unit (conditions to be respected
in the installation of the engine on a vehicle):

Maximum and/or minimum intake depression:

Maximum allowable back pressure:

Exhaust system volume:

Restrictions of use (if any):

Emission levels of the engine/parent engine (')
Deterioration Factor (DF): calculated/fixed (1)

Specify the DF values and the emissions on the WHSC (if applicable)
and WHTC tests in the table below

WHSC test
Table 4
WHSC test
WHSC test (if applicable) (**)(**)
DF CcO THC | NMHC (*) | NOx PM Mass NH,4 PM Number
Mult/add (1)
Emissions (ﬁg / (T;l{g(; NMHC () gx%/ PM Mass NH; PM Number
KWh) KWh) (mg/kWh) KWh) (mg/kWh) ppm (#/kWh)

Test result
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v M4
VB

1.4.2.
v M4
vB

1.4.3.

WHSC test (if applicable) (1*)(*%)

DF Cco THC | NMHC (*) [ NoOy PM Mass NH, PM Number
Mult/add (")
Emissions (fn(;/ (Tr1:§ NMHC () gnog*/ PM Mass NH; PM Number
owhy | kwhy | W (mg/kWh) ppm (#kWh)
Calculated with DF
COj MASS CIMISSION: .uviuiiniiieiiiteieiieicrt ettt sttt eeieetesseseseeienrennens g/kWh
Fuel consumption ............cccccevieiiiiiniiiiiciecececeeeeceeeens g/kWh
WHTC test
Table 5
WHTC Test
WHTC test ('*)(%)
DF Cco THC |NMHC (*) | cH4 (* NO PM Mass NH PM
x 3 Number
Mult/add (")
d4 d4 PM
. co THC |NMHC (*)| CH4 (* NO, PM Mass NH;
Emissions Number
(mg/kWh) | (mg/kWh) [ (mg/kWh) | (mg/kWh) | (mg/kWh) | (mg/kWh) ppm (H/KWh)
Cold start
Hot start w/o regen-
eration
Hot start with regen-
eration (')
Key (mult/add) (")
keq (mult/add) (")
Weighted test result
Final test result with
DF
COp MASS CIMISSION: ..viitiuieiiiiiteieiieiestetee ettt seseeseesenseseeneeseneens g/kWh
Fuel consumption: ...........cccoooiiiiiiiiiiiiciccceceeine e g/kWh
Idle test
Table 6
Idle test
CO value 1 Engine speed Engine oil
Test (% vol.) Lambda () (min’l) temperature (°C)
Low idle test N/A

High idle test
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1.4.4.

1.5
1.5.1.

PEMS demonstration test
Table 6a

PEMS demonstration test

Vehicle type (e.g. M3, N; and application
e.g. rigid or articulated truck, city bus)

Vehicle description (e.g. vehicle model,
prototype)

Pass-fail results (7) CO THC NMHC CHy NO, PM mass

Work window conformity factor

CO, mass window conformity factor

Trip information Urban Rural Motorway

Shares of time of the trip characterised by
urban, rural and motorway operation as
described in point 4.5 of Annex II to Regu-
lation (EU) No 582/2011

Shares of time of the trip characterised by
accelerating, decelerating, cruising and stop
as described in point 4.5.5 of Annex II to
Regulation (EU) No 582/2011

Minimum Maximum

Work window average power (%)

CO, mass window duration (s)

Work window: percentage of valid windows

CO, mass window: percentage of valid
windows

Fuel consumption consistency ratio

Power measurement
Engine power measured on test bench
Table 7

Engine power measured on test bench

Measured engine speed (rpm)

Measured fuel flow (g/h)

Measured torque (Nm)

Measured power (kW)

Barometric pressure (kPa)

Water vapour pressure (kPa)
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Intake air temperature (K)

Power correction factor

Corrected power (kW)

Auxiliary power (kW) (")

Net power (kW)

Net torque (Nm)

Corrected specific fuel consumption (g/kWh)

Additional data



02011R0582 — EN — 18.01.2018 — 008.001 — 82

Appendix 6

Model of ECT type-approval certificate of a type of vehicle with an
approved engine

Explanatory foot notes can be found in Appendix 10 to this Annex.
Maximum format: A4 (210 x 297 mm)

EC TYPE-APPROVAL CERTIFICATE

Communication concerning: Stamp of type-approval authority

— EC type-approval (')

— extension of EC type-
approval (')

— refusal of EC type-
approval (")

— withdrawal of EC type-
approval (')

of a type of a vehicle with an approved engine with regard to Regulation (EC)
No 595/2009 as implemented by Regulation (EU) No 582/2011.

Regulation (EC) No 595/2009 and Regulation (EU) No 582/2011, as last
AMENACA DY ettt

EC type-approval number:
Reason for extension:

SECTION 1

0.1. Make (trade name of manufacturer):
0.2. Type:

0.3.  Means of identification of type, if marked on the component/separate
technical unit () (%):

0.3.1. Location of that marking:
0.4. Name and address of manufacturer:

0.5. In the case of components and separate technical units, location and
method of affixing of the EC approval mark:

0.6. Name(s) and address(es) of assembly plant(s):
0.7. Name and address of the manufacturer's representative (if any)

SECTION 11

1. Additional information (where applicable): see Addendum
2. Technical service responsible for carrying out the tests:
3. Date of test report:

4. Number of test report:

5. Remarks (if any): see Addendum

6. Place:

7. Date:

8. Signature:
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Appendix 7

Model of EC type-approval certificate of a type of vehicle with regard to a
system

Explanatory foot notes can be found in Appendix 10 to this Annex.
Maximum format: A4 (210 x 297 mm)

EC TYPE-APPROVAL CERTIFICATE

Communication concerning: Stamp of type-approval authority

— EC type-approval (')

— extension of EC type-
approval (")

— refusal of EC type-
approval (")

— withdrawal of EC type-
approval (')

of a type of a vehicle with regard to a system with regard to Regulation (EC) No
595/2009 as implemented by Regulation (EU) No 582/2011.

Regulation (EC) No 595/2009 and Regulation (EU) No 582/2011, as last
AMENACA DY ettt e

EC type-approval number:

Reason for extension:
SECTION I

0.1. Make (trade name of manufacturer):

0.2.  Type:

0.2.1. Commercial name(s) (if available):

0.3.  Means of identification of type, if marked on the vehicle M A

0.3.1. Location of that marking:

0.4. Category of vehicle (°):

0.5.  Name and address of manufacturer:

0.6. Name(s) and address(es) of assembly plant(s):

0.7. Name and address of the manufacturer's representative (if any):
SECTION 11

1. Additional information (where applicable): see Addendum

2. Technical service responsible for carrying out the tests:

3. Date of test report:

4. Number of test report:

5. Remarks (if any): see Addendum

. Place:

~N

. Date:

8. Signature:

Attachments: Information package.
Test report.

Addendum
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v M4

1.2.

1.2.1.
1.2.2.

1.3.

1.4.1.

Addendum

to EC type-approval certificate No ...

ADDITIONAL INFORMATION

Particulars to be completed in relation to the type-approval of a vehicle
with an engine installed:

Make of engine (name of undertaking):

Type and commercial description (mention any variants):
Manufacturer’s code as marked on the engine:

Category of vehicle (if applicable):

Category of engine: Diesel/Petrol/LPG/NG-H/NG-L/NG-HL/Ethanol
(ED95)/Ethanol (E85)/LNG/LNG,, (1):

Type of dual-fuel engine: Type 1A/Type 1B/Type 2A/Type 2B/Type
3B (O(*):

Name and address of manufacturer:

Name and address of manufacturer's authorised representative (if any):

If the engine referred to in 1.1 has been type-approved as a separate
technical unit:

Type-approval number of the engine/engine family ('):

Engine Control Unit (ECU) software calibration number:

Particulars to be completed in relation to the type-approval of an engine/
engine family (') as a separate technical unit (conditions to be respected
in the installation of the engine on a vehicle):

Maximum and/or minimum intake depression:

Maximum allowable back pressure:

Exhaust system volume:

Restrictions of use (if any):

Emission levels of the engine/parent engine(")
Deterioration Factor (DF): calculated/fixed (')

Specify the DF values and the emissions on the WHSC (if applicable)
and WHTC tests in the table below

WHSC test
Table 4
WHSC test
WHSC test (if applicable) (**)(**)

DF CcO THC | NMHC (*) | NOx PM Mass NH,4 PM Number
Mult/add(")
Emissions (ﬁg / (T;l{g(; NMHC () gx%/ PM Mass NH; PM Number

KWh) KWh) (mg/kWh) KWh) (mg/kWh) ppm (#/kWh)

Test result
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M4
WHSC test (if applicable) (1*)(*%)
DF Cco THC | NMHC (*) | NOx PM Mass NH; PM Number
Mult/add(")
Emissions (fn(;/ (Tr1:§ NMHC () gnog*/ PM Mass NH; PM Number
KWh) KWh) (mg/kWh) KWh) (mg/kWh) ppm (#/KWh)
Calculated with DF
COj MASS CMISSION: ..ottt g/kWh
Fuel consumption: ..........ccccceerenienieincneneeeseseeena g/kWh
VB
1.42. WHTC test
VM4
Table 5
WHTC test
WHTC test (‘%)(%)
DF Cco THC | NMHC (*)| cH4 (* NO PM Mass NH PM
x 3 Number
Mult/add (1)
Emissi Cco THC [NMHC (*) | CH4 (* NO, PM Mass NH; PM
missions Number
(mg/kWh) | (mg/kWh) [ (mg/kWh) | (mg/kWh) | (mg/kWh) | (mg/kWh) ppm (4/KWh)
Cold start
Hot start w/o regen-
eration
Hot start with regen-
eration(')
Keu (mult/add)()
Kea (mult/add)(")
Weighted test result
Final test result with
DF
COj MASS CMISSION: ..ottt g/kWh
Fuel consumption: ..........ccceoevereinineneieiseseneeee e g/kWh
vB
1.4.3. Idle test
Table 6
Idle test
CO value 1 Engine speed Engine oil
Test (% vol.) Lambda () (min~") temperature (°C)
Low idle test N/A

High idle test
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1.4.4.

1.5
1.5.1.

PEMS demonstration test
Table 6a

PEMS demonstration test

Vehicle type (e.g. M3, N3 and application
e.g. rigid or articulated truck, city bus)

Vehicle description (e.g. vehicle model,
prototype)

Pass-fail results (7) Cco THC NMHC CH,4 NOy PM mass

Work window conformity factor

CO, mass window conformity factor

Trip information Urban Rural Motorway

Shares of time of the trip characterised by
urban, rural and motorway operation as
described in point 4.5 of Annex II to Regu-
lation (EU) No 582/2011

Shares of time of the trip characterised by
accelerating, decelerating, cruising and stop
as described in point 4.5.5 of Annex II to
Regulation (EU) No 582/2011

Minimum Maximum

Work window average power (%)

CO, mass window duration (s)

Work window: percentage of valid windows

CO, mass window: percentage of valid
windows

Fuel consumption consistency ratio

Power measurement
Engine power measured on test bench
Table 7

Engine power measured on test bench

Measured engine speed (rpm)

Measured fuel flow (g/h)

Measured torque (Nm)

Measured power (kW)

Barometric pressure (kPa)

Water vapour pressure (kPa)
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Intake air temperature (K)

Power correction factor

Corrected power (kW)

Auxiliary power (kW) (")

Net power (kW)

Net torque (Nm)

Corrected specific fuel consumption (g/kWh)

Additional data
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Appendix 8

Example of EC type-approval mark

33 E 6 32 az3mm
2B HL C0123_*%

The approval mark in this Appendix affixed to an engine approved as a separate
technical unit shows that the type concerned is a 2B dual-fuel, designed for
operation on both the H-range and the L-range of gases, that has been
approved in Belgium (e6) according to the emission stage C, as set out in
Appendix 9 of this Annex.




Appendix 9

EC Type-Approval Certification Numbering System

Section 3 of the EC type-approval number issued according to Articles 6(1), 8(1) and 10(1) shall be composed by the number of the implementing
regulatory act or the latest amending regulatory act applicable to the EC type-approval. The number shall be followed by an alphabetical character
reflecting the requirements of OBD and SCR systems in accordance with Table 1.

Table 1
Power
5 3 . . Additional OBD threshold Implementation | Implementation Last date of
Character NO, OTL (') PM OTL () CO OTL () TUPR (%) Reagent quality monitors ('?) require- dates: new types |dates: all vehicles registration
ments (%)
A () (19 Row ‘phase-in | Performance N/A Phase-in (7) Phase-in (%) N/A 20 % 31.12.2012 31.12.2013 31.8.2015 (%)
B (10) period’ of Table 1 | Monitoring (3) 30.12.2016 (10)
or Table 2
B (') Row ‘phase-in | N/A Row ‘phase-in N/A Phase-in (%) N/A 20 % 1.9.2014 1.9.2015 30.12.2016
period’ of Tables period’ of
1 and 2 Table 2
C Row ‘general | Row ‘general [ Row  ‘general General (%) General (%) Yes 20 % 31.12.2015 31.12.2016 31.8.2019
requirements’  of [ requirements’ of | requirements’
Table 1 or Table 2 | Table 1 of Table 2
D Row ‘general | Row ‘general [ Row  ‘general General (%) General (%) Yes 10 % 1.9.2018 1.9.2019
requirements’  of [ requirements’ of | requirements’
Table 1 or Table 2 | Table 1 of Table 2
Key:

(") ‘NOx OTL’ monitoring requirements as set out in Table 1 of Annex X for compression ignition and dual-fuel engines and vehicles

(®>) ‘PM OTL’ monitoring requirements as set out in Table 1 of Annex X for compression ignition and dual-fuel engines and vehicles.
() ‘Performance monitoring’ requirements as set out in point 2.1.1 of Annex X.

(*) Reagent quality ‘phase-in’ requirements as set out in point 7.1 of Annex XIIIL
(°) Reagent quality ‘general’ requirements as set out in point 7.1.1 of Annex XIIIL.

and Table 2 of Annex X for positive ignition engines and vehicles.

810C' 1081 — NH — Z8S0UT1020

1007800

68



(°) “‘CO OTL’ monitoring requirements as set out in Table 2 of Annex X for positive ignition engines and vehicles.
(7) IUPR ‘Phase-in’ requirements as set out in Section 6 of Annex X.
(®) TUPR ‘General’ requirements as set out in Section 6 of Annex X.
(°) For positive-ignition engines and vehicles equipped with such engines.
(') For compression-ignition and dual-fuel engines and vehicles equipped with such engines.
(1) Only applicable to positive-ignition engines and vehicles equipped with such engines.
(') Additional provisions concerning monitoring requirements as set out in paragraph 2.3.1.2 of Annex 9A to UNECE Regulation No 49.
("3) TUPR specifications are set out in Annex X. Positive Ignition engines and vehicles equipped with such engines are not subjected to TUPR.
(') ISC requirement set out in Appendix 1 to Annex IL.
N/A Not applicable.
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Appendix 10

Explanatory notes
(1) Delete where not applicable (there are cases where nothing needs to be
deleted when more than one entry is applicable).
(2) Specify the tolerance.
(3) Please fill in here the upper and lower values for each variant.

(4) To be documented in case of a single OBD engine family and if not already
documented in the documentation package(s) referred to in line
3.2.12.2.7.0.4.

(5) Value for the combined WHTC including cold and hot part in accordance
with Annex VIII to this Regulation.

(6) To be documented if not documented in the documentation referred to in
point 3.2.12.2.7.1.1.

(7) Delete as appropriate.

(8) Information concerning engine performance shall only be given for the
parent engine.

(9) Specify the tolerance; to be within = 3 % of the values declared by the
manufacturer.

(10) In the case of engines included in points 1.1.3. and 1.1.6. of Annex I to this
Regulation, repeat the information for all fuels tested, where applicable.

(a) If the means of identification of type contains characters not relevant to
describe the vehicle, component or separate technical unit types covered by
this information document, such characters shall be represented in the docu-
mentation by the symbol ‘?” (e.g. ABC?123?7?).

(b) Classified according to definitions listed in Section A of Annex II to
Directive 2007/46/EC.

(d) Dual-fuel engines.

(dl) In case of a dual-fuel engine or vehicle.

(d2) In the case of dual-fuel engines of Type 1B, Type 2B and Type 3B.
(d3) Except for dual-fuel engines or vehicles.

(d4) In the cases laid down in Table 1 of Annex 15 to UNECE Regulation
No 49 for dual-fuel, and in Annex I to Regulation (EC) No 595/2009 for
positive ignition engines.

(dS) In the case of dual-fuel engines of Type 1B, Type 2B, and Type 3B, repeat
the information in both dual-fuel and diesel mode.

(1) This figure shall be rounded off to the nearest tenth of a millimetre.
(m) This value shall be calculated and rounded off to the nearest cm’.

(n) Determined in accordance with the requirements of Annex XIV.
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ANNEX 11

CONFORMITY OF IN-SERVICE ENGINES OR VEHICLES

1.1.

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.
2.7.1.

2.7.1.1.

2.7.1.2.

INTRODUCTION

This Annex sets out requirements for checking and demonstrating
the conformity of in-service engines and vehicles.

PROCEDURE FOR IN-SERVICE CONFORMITY

The conformity of in-service vehicles or engines of an engine family
shall be demonstrated by testing vehicles on the road operated over
their normal driving patterns, conditions and payloads. The in-
service conformity test shall be representative for vehicles
operated on their real driving routes, with their normal payload
and with the usual professional driver of the vehicle. When the
vehicle is operated by a driver other than the usual professional
driver of the particular vehicle, the alternative driver shall be
skilled and trained to operate vehicles of the category subject to
be tested.

If the normal in-service conditions of a particular vehicle are
considered to be incompatible with the proper execution of the
tests, the manufacturer or the approval authority may request that
alternative driving routes and payloads are used.

The manufacturer shall demonstrate to the approval authority that
the chosen vehicle, driving patterns and conditions are representative
for the engine family. The requirements as specified in point 4.5
shall be used to determine whether the driving patterns are
acceptable for in-service conformity testing.

The manufacturer shall report the schedule and the sampling plan
for conformity testing at the time of the initial type-approval of a
new engine family.

Vehicles without a communication interface which permits the
collection of the necessary ECU data as specified in points 5.2.1
and 5.2.2 of Annex I, with missing data or with a non-standard data
protocol shall be considered as non-compliant.

Vehicles where the collection of ECU data influences the vehicle
emissions or performance shall be considered as non-compliant.

Dual-fuel engines or vehicles

Dual-fuel engines and vehicles shall comply with the following
additional requirements:

A PEMS tests shall be performed in dual-fuel mode.

In the case of Type 1B, Type 2B and Type 3B dual-fuel engines, an
additional PEMS test shall be performed in Diesel mode on the
same engine and vehicle immediately after, or before, a PEMS
test is performed in dual-fuel mode.
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In that case, the pass or fail decision of the lot considered in the
statistical procedure specified in this Annex shall be based on the
following:

(a) a pass decision is reached for an individual vehicle if both the
PEMS test in dual-fuel mode and the PEMS test in Diesel mode
have concluded a pass;

(b) a fail decision is reached for an individual vehicle if either the
PEMS test in dual-fuel mode or the PEMS test in Diesel mode
has concluded a fail.

ENGINE OR VEHICLE SELECTION

After the granting of type-approval for an engine family the manu-
facturer shall perform in-service testing on this engine family within
18 months from first registration of a vehicle fitted with an engine
from that family. In case of multistage type-approval first regis-
tration means first registration of a completed vehicle.

The testing shall be repeated at least every 2 years for each engine
family periodically on vehicles over their useful life period as
specified in Article 4 of Regulation (EC) No 595/2009.

At the request of the manufacturer the testing may stop 5 years after
the end of production.

With a minimum sample size of three engines the sampling
procedure shall be set so that the probability of a lot passing a
test with 20 % of the vehicles or engines defective is 0,90 (pro-
ducer’s risk = 10 %) while the probability of a lot being accepted
with 60 % of the vehicles or engines defective is 0,10 (consumer’s
risk = 10 %).

The test statistic quantifying the cumulative number of non-
conforming tests at the n-th test shall be determined for the sample.

The pass or fail decision of the lot shall be made according to the
following requirements:

(a) if the test statistic is less than or equal to the pass decision
number for the sample size given in Table 1, a pass decision
is reached for the lot;

(b) if the test statistic is greater than or equal to the fail decision
number for the sample size given in Table 1, a fail decision is
reached for the lot;

(c) otherwise, an additional engine is tested according to this Annex
and the calculation procedure is applied to the sample increased
by one more unit.

In Table 1 the pass and fail decision numbers are calculated by
means of the International Standard ISO 8422/1991.
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3.2.

3.3.

3.4.

3.5.

3.6.

Table 1

Pass and fail decision numbers of the sampling plan

Minimum sample size: 3

Cumulative number O.f engines tested Pass decision number Fail decision number
(sample size)
3 — 3
4 0 4
5 0 4
6 1 4
7 1 4
8 2 4
9 2 4
10 3 4

The approval authority shall approve the selected engines and
vehicle configurations before the launch of the testing procedures.
The selection shall be performed by presenting to the approval
authority the criteria used for the selection of the particular vehicles.

The engines and vehicles selected shall be used and registered in the
Union. The vehicle shall have been in service for at least
25000 km.

Each vehicle tested shall have a maintenance record to show that the
vehicle has been properly maintained and serviced in accordance
with the manufacturer’s recommendations.

The OBD system shall be checked for proper functioning of the
engine. Any malfunction indications and the readiness code in the
OBD memory shall be recorded and any required repairs shall be
carried out.

Engines presenting a Class C malfunction shall not be forced to be
repaired before testing. The Diagnostic Trouble Code (DTC) shall
not be cleared.

Engines having one of the counters required by provisions of Annex
XIII not at ‘0’ may not be tested. This shall be reported to the
approval authority.

The engine or vehicle shall exhibit no indications of abuse (such as
overloading, misfuelling, or other misuse), or other factors (such as
tampering) that could affect emission performance. OBD system
fault code and engine running hours information stored in the
computer shall be taken into account.

All emission control system components on the vehicle shall be in
conformity with those stated in the applicable type-approval docu-
ments.
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3.7.

4.2.

43.

4.4.

44.1.

4.4.2.

In agreement with the approval authority, the manufacturer may run
in-service conformity testing comprising fewer engines or vehicles
than the number given in point 3.1, if the number of engines manu-
factured within an engine family is less than 500 units per year.

TEST CONDITIONS

Vehicle payload
Normal payload is a payload between 10 and 100 % of the

maximum payload.

The maximum payload is the difference between technically
permissible maximum laden mass of the vehicle and the mass of
the vehicle in running order as specified in accordance to Annex I to
Directive 2007/46/EC.

For the purpose of in-service conformity testing, the payload may be
reproduced and an artificial load may be used.

Approval authorities may request to test the vehicle with any
payload between 10 and 100 % of the maximum vehicle payload.
In case the mass of the PEMS equipment needed for operation
exceeds 10 % of the maximum vehicle payload this mass may be
considered as minimum payload.

Vehicles of category Nj shall be tested, when applicable, with a

semi-trailer.

Ambient conditions

The test shall be conducted under ambient conditions meeting the
following conditions:

Atmospheric pressure greater than or equal to 82,5 kPa,

Temperature greater than or equal to 266 K (— 7 °C) and less than
or equal to the temperature determined by the following equation at
the specified atmospheric pressure:

T =-04514 x (101,3 — pb) + 311
where:
— T is the ambient air temperature, K
— pb is the atmospheric pressure, kPa

Engine coolant temperature
The engine coolant temperature shall be in accordance with point
2.6.1 of Appendix 1.

The lubricating oil, fuel and reagent shall be within the specifi-
cations issued by the manufacturer.

The test lubricating oil shall be market oil and must comply with the
specifications of the engine manufacturer.

Oil samples shall be taken.

Fuel

The test fuel shall be market fuel covered by Directive 98/70/EC
and relevant CEN standards or reference fuel as specified in Annex
IX to this Regulation. Fuel samples shall be taken.
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4.4.2.1.

4.43.

4.5.

A manufacturer may request not to sample the fuel from a gas
engine.

If the manufacturer has, in accordance with Section 1 of Annex I to
this Regulation, declared the capability to meet the requirements of
this Regulation on market fuels declared in point 3.2.2.2.1 of the
Information Document as set out in Appendix 4 to Annex I to this
Regulation, at least one test shall be conducted on each of the
declared market fuels.

For exhaust after-treatment systems that use a reagent to reduce
emissions, the reagent shall be market reagent and must comply
with the specifications of the engine manufacturer. A sample of
the reagent shall be taken. The reagent shall not be frozen.

Trip requirements

The shares of operation shall be expressed as a percentage of the
total trip duration.

The trip shall consist of urban driving followed by rural and
motorway driving according to the shares specified in points 4.5.1
to 4.5.4. Where another testing order is justified for practical reasons
and after the agreement of the approval authority another order may
be used, however, the test shall always start with the urban driving.

For the purpose of this Section, ‘approximately’ shall mean the
target value + 5 %.

Urban, rural and motorway parts can be determined either on the
basis of:

— geographical coordinates (by means of a map), or

— first acceleration method.

In case the trip composition is determined on the basis of
geographical coordinates, the vehicle should not exceed, for a cumu-
lative period longer than 5 % of the total duration of each part of the
trip, the following speed:

— 50 km/h in the urban part,

— 75 km/h in the rural part (90 km/h in the case of vehicles of
categories M; and Ny)

In case the trip composition is determined by means of the first
acceleration method, the first acceleration above 55 km/h (70
km/h in the case of vehicles of categories M; and N;) shall
indicate the beginning of the rural part and the first acceleration
above 75 km/h (90 km/h in the case of vehicles of categories M;
and N;) shall indicate the beginning of the motorway part.
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4.6.

4.6.1.

4.6.2.

The criteria for differentiation between urban, rural and motorway
operation shall be agreed with the approval authority prior to the
beginning of the test.

Average speed in urban operation shall be between 15 and 30 km/h.

Average speed in rural operation shall be between 45 and 70 km/h
(60 and 90 km/h in the case of vehicles of categories M; and Nj).

Average speed in motorway operation shall be above 70 km/h
(90 km/h in the case of vehicles of categories M; and N).

For M; and N; vehicles the trip shall consist of approximately 34 %
urban, 33 % rural and 33 % motorway operation.

For N, M, and M3 vehicles the trip shall consist of approximately
45 % urban, 25 % rural and 30 % motorway operation. M, and Mj
vehicles of Class I, II or Class A as defined in UN/ECE Regulation
107 shall be tested in approximately 70 % urban and 30 % rural
operation.

For Nj; vehicles the trip shall consist of approximately 20 % urban,
25 % rural and 55 % motorway operation.

For the purpose of the assessment of the trip composition, the
duration of the share shall be calculated from the moment when
the coolant temperature has reached 343 K (70 °C) for the first
time or after the coolant temperature is stabilised within +/— 2 K
over a period of 5 minutes whichever comes first but no later than
15 minutes after engine start. In accordance with paragraph 4.5 the
period elapsed to reach the coolant temperature of 343 K (70 °C)
shall be operated under urban driving conditions.

Artificial warming-up of the emission control systems prior to the
test is prohibited.

The following distribution of the characteristic trip values from the
WHDC database may serve as additional guidance for the
evaluation of the trip:

(a) accelerating: 26,9 % of the time;

b) decelerating: 22,6 % of the time;
( g

(c) cruising: 38,1 % of the time;

(d) stop (vehicle speed = 0): 12,4 % of the time.

Operational requirements

The trip shall be selected in such a way that the testing is uninter-
rupted and the data continuously sampled to reach the minimum test
duration defined in point 4.6.5.

Emissions and other data sampling shall start prior to starting the
engine. Any cold start emissions may be removed from the
emissions evaluation, in accordance with point 2.6 of Appendix 1.
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4.6.3.

4.6.4.

4.6.5.

4.6.6.

4.6.6.1.

4.6.6.2.

4.6.7.

4.6.8.

4.6.9.

4.6.10.

5.1.1.1.

5.1.1.1.1.

It shall not be permitted to combine data of different trips or to
modify or remove data from a trip.

If the engine stalls, it may be restarted, but the sampling shall not be
interrupted.

The test duration shall be long enough to complete between four
and seven times the work performed during the WHTC or produce
between four and seven times the CO, reference mass in kg/cycle
from the WHTC as applicable.

The electrical power to the PEMS system shall be supplied by an
external power supply unit, and not from a source that draws its
energy either directly or indirectly from the engine under test,
except in the cases set out in points 4.6.6.1 and 4.6.6.2.

As an alternative to point 4.6.6, the electrical power to the PEMS
system may be supplied by the internal electrical system of the
vehicle as long as the power demand for the test equipment does
not increase the output from the engine by more than 1 % of its
maximum power and measures are taken to prevent excessive
discharge of the battery when the engine is not running or idling.

In case of a dispute the results of measurements performed with a
PEMS system powered by an external power supply shall prevail
over the results acquired in accordance with the alternative method
provided for in point 4.6.6.1.

The installation of the PEMS equipment shall not influence the
vehicle emissions and/or performance.

It is recommended to operate the vehicles under normal daytime
traffic conditions.

If the approval authority is not satisfied with the data consistency
check results according to Sections 3.2 of Appendix 1 to this
Annex, the approval authority may consider the test to be void.

If the particle exhaust after-treatment system undergoes a non-
continuous regeneration event during the trip or an OBD class A
or B malfunction occurs during the test, the manufacturer can
request the trip to be voided.

ECU DATA STREAM

Verification of the availability and conformity of the ECU data
stream information required for in-service testing.

The availability of the data stream information according to the
requirements of point 5.2 of Annex I shall be demonstrated prior
to the in-service test.

If that information cannot be retrieved by the PEMS system in a
proper manner, the availability of the information shall be demon-
strated by using an external OBD scan-tool as described in Annex
X.

In the case where this information can be retrieved by the scan-tool
in a proper manner, the PEMS system is considered as failing and
the test is void.
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5.1.1.1.2.

5.1.2.
5.1.2.1.

5.1.2.1.1.

5.1.2.2.

5.1.2.3.

5.1.2.4.

6.2.

6.3.

In the case where that information cannot be retrieved in a proper
manner from two vehicles with engines from the same engine
family, while the scan-tool is working properly, the engine is
considered as non-compliant.

Torque signal

The conformity of the torque signal calculated by the PEMS
equipment from the ECU data-stream information required by
point 5.2.1 of Annex I shall be verified at full load.

The method used to check this conformity is described in
Appendix 4.

The conformity of the ECU torque signal is considered to be sufficient
if the calculated torque remains within the full load torque tolerance
specified in point 5.2.5 of Annex L.

If the calculated torque does not remain within the full load torque
tolerance specified in point 5.2.5 of Annex I, the engine is
considered to have failed the test.

Dual-fuel engines and vehicles shall, in addition, comply with the
requirements and exceptions related to the torque correction set out
in paragraph 10.2.2. of Annex 15 to UNECE Regulation No 49.

EMISSIONS EVALUATION

The test shall be conducted and the test results shall be calculated in
accordance with the provisions of Appendix 1 to this Annex.

The conformity factors shall be calculated and presented for both
the CO, mass based method and the Work based method. The
pass/fail decision shall be made on the basis of the results of the
Work based method.

The 90 % cumulative percentile of the exhaust emission conformity
factors from each engine system tested, determined in accordance
with the measurement and calculation procedures specified in
Appendix 1, shall not exceed any of the values set out in Table 2.

Table 2

Maximum allowed conformity factors for in-service conformity emission testing

Pollutant Maximum allowed conformity factor
CcO 1,50
THC (1) 1,50
NMHC (%) 1,50
CH4 () 1,50
NO4 1,50
PM mass -
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8.2.

8.3.

8.4.

Pollutant Maximum allowed conformity factor

PM number

(") For compression-ignition engines.
(%) For positive-ignition engines.

In the case of a type 2A and type 2B dual-fuel vehicle operating in
dual-fuel mode, the emission limit applicable for applying the
conformity factors used when performing a PEMS test shall be
determined on the basis of the actual GER calculated from the
fuel consumption measured over the on-road test.

As an alternative point 6.3.1., in absence of a robust way to measure
the gas or the diesel fuel consumption during the PEMS test, the
manufacturer is allowed to use the GER wytc determined on the
hot part of the WHTC.

EVALUATION OF IN-SERVICE CONFORMITY RESULTS

On the basis of the in-service conformity report referred to in
Section 10, the approval authority shall either:

(a) decide that the in-service conformity testing of an engine system
family is satisfactory and not take any further action;

(b) decide that the data provided is insufficient to reach a decision
and request additional information and test data from the manu-
facturer;

(c) decide that the in-service conformity of an engine system family
is unsatisfactory and proceed to the measures referred to in
Article 13 and in Section 9 of this Annex.

CONFIRMATORY VEHICLE TESTING

Confirmatory testing is done for the purpose of confirmation of the
in-service emission functionality of an engine family.

Approval authorities may conduct confirmatory testing.

The confirmatory test shall be performed as vehicle testing as
specified in points 2.1 and 2.2. Representative vehicles shall be
selected and used under normal conditions and be tested
according to the procedures defined in this Annex.

A test result may be regarded as non-satisfactory when, from tests of
two or more vehicles representing the same engine family, for any
regulated pollutant component, the limit value as determined
according to Section 6 is exceeded significantly.

PLAN OF REMEDIAL MEASURES

The manufacturer shall submit a report to the approval authority of
the Member State where the engines or vehicles subject to remedial
action are registered or used when planning to conduct remedial
action, and shall submit this report when deciding to take action.
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9.2.

9.3.

9.4.

9.4.1.

9.4.2.

9.4.3.

9.44.

9.4.5.

9.4.6.

9.4.7.

9.4.8.

9.4.9.

9.4.10.

The report shall specify the details of the remedial action and
describe the engine families to be included in the action. The manu-
facturer shall report regularly to the approval authority after the start
of the remedial action.

The manufacturer shall provide a copy of all communications
related to the plan of remedial measures, and shall maintain a
record of the recall campaign, and supply regular status reports to
the approval authority.

The manufacturer shall assign a unique identifying name or number
to the plan of remedial measures.

The manufacturer shall present a plan of remedial measures which
shall consist of the information specified in points 9.4.1 to 9.4.11.

A description of each engine system type included in the plan of
remedial measures.

A description of the specific modifications, alterations, repairs,
corrections, adjustments, or other changes to be made to bring the
engines into conformity including a brief summary of the data and
technical studies which support the manufacturer’s decision as to the
particular measures to be taken to correct the non-conformity.

A description of the method by which the manufacturer informs the
engine or vehicle owners about the remedial measures.

A description of the proper maintenance or use, if any, which the
manufacturer stipulates as a condition of eligibility for repair under
the plan of remedial measures, and an explanation of the manufac-
turer’s reasons for imposing any such condition. No maintenance or
use conditions may be imposed unless it is demonstrably related to
the non-conformity and the remedial measures.

A description of the procedure to be followed by engine or vehicle
owners to obtain correction of the non-conformity. This description
shall include a date after which the remedial measures may be taken,
the estimated time for the workshop to perform the repairs and
where they can be done. The repair shall be done expediently,
within a reasonable time after delivery of the vehicle.

A copy of the information transmitted to the engine or vehicle
owner.

A brief description of the system which the manufacturer uses to
assure an adequate supply of components or systems for fulfilling
the remedial action. It shall be indicated when there will be an
adequate supply of components or systems to initiate the campaign.

A copy of all instructions to be sent to those persons who are to
perform the repair.

A description of the impact of the proposed remedial measures on
the emissions, fuel consumption, driveability, and safety of each
engine or vehicle type, covered by the plan of remedial measures
with data, technical studies, etc., which support these conclusions.

Any other information, reports or data the approval authority may
reasonably determine is necessary to evaluate the plan of remedial
measures.
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9.4.11.

9.5.

10.
10.1.

10.1.1.
10.1.1.1.

10.1.1.2.

10.1.1.3.

10.1.1.4.

10.1.1.5.

10.1.1.6.

10.1.1.7.

10.1.1.8.

10.1.1.9.

10.1.1.10.

10.1.1.11.

10.1.1.12.

10.1.1.13.

10.1.1.14.

10.1.2.
10.1.2.1.

10.1.2.2.

10.1.2.3.

10.1.3.
10.1.3.1.

10.1.3.2.

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

The manufacturer may be required to conduct reasonably designed
and necessary tests on components and engines incorporating a
proposed change, repair, or modification to demonstrate the effec-
tiveness of the change, repair, or modification.

REPORTING PROCEDURES

A technical report shall be submitted to the approval authority for
each engine family tested. The report shall show the activities and
results of the in-service conformity testing. The report shall include
at least the following:

General

Name and address of the manufacturer.
Address(es) of assembly plant(s).

The name, address, telephone and fax numbers and e-mail address
of the manufacturer’s representative.

Type and commercial description (mention any variants).
Engine family.

Parent engine.

Engine family members.

The vehicle identification number (VIN) codes applicable to the
vehicles equipped with an engine that is part of the in-service
conformity check.

Means and location of identification of type, if marked on the
vehicle.

Category of vehicle.

Type of engine: petrol, ethanol (E85), diesel/NG /LPG/ethanol
(ED95) (Delete as appropriate).

The numbers of the type-approvals applicable to the engine types
within the in-service family, including, where applicable, the

numbers of all extensions and field fixes/recalls (reworks).

Details of extensions, field fixes/recalls to those type-approvals for
the engines covered within the manufacturer’s information.

The engine build period covered within the manufacturer’s
information (e.g. ‘vehicles or engines manufactured during the
2014 calendar year’).

Engine/vehicle selection

Vehicle or engine location method.
Selection criteria for vehicles, engines, in-service families.

Geographical areas within which the manufacturer has collected
vehicles.

Equipment

PEMS Equipment, brand and type.

PEMS calibration.
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10.1.3.3.

10.1.3.4.

10.1.4.
10.1.4.1.

10.1.4.2.

10.1.4.3.

10.1.4.4.

10.1.4.5.

10.1.4.6.

10.1.4.7.

10.1.4.8.

10.1.5.
10.1.5.1.

10.1.5.2.

10.1.5.3.

10.1.5.4.

10.1.5.5.

10.1.5.6.

10.1.5.7.

10.1.5.8.

10.1.5.9.

10.1.5.10.

10.1.5.11.

10.1.5.12.

10.1.5.13.

10.1.5.14.

10.1.5.15.

10.1.5.16.

10.1.5.17.

10.1.5.18.

10.1.5.19.

10.1.5.20.

10.1.6.
10.1.6.1.

10.1.6.2.

10.1.6.3.

PEMS power supply.
Calculation software and version used (e.g. EMROAD 4.0).

Test data

Date and time of test.

Location of test including details information about the test route.
Weather/ambient conditions (e.g. temperature, humidity, altitude).
Distances covered per vehicle on the test route.

Test fuel specifications characteristics.

Reagent specification (if applicable).

Lubrication oil specification.

Emission test results according to Appendix 1 to this Annex.

Engine information

Engine fuel type (e.g. diesel, ethanol ED95, NG, LPG, petrol, E85).

Engine combustion system (e.g. compressed ignition or positive
ignition).

Type-approval number.

Engine rebuilt.

Engine manufacturer.

Engine model.

Engine production year and month.

Engine identification number.

Engine displacement [litres].

Number of cylinders.

Engine rated power [kW @ rpm].

Engine peak torque [Nm @ rpm)].

Idle speed [rpm].

Manufacturer supplied full-load torque curve available (yes/no).
Manufacturer supplied full-load torque curve reference number.
DeNOy system (e.g. EGR, SCR).

Type of catalytic converter.

Type of Particulate trap.

After-treatment modified with respect to type-approval? (yes/no)
Engine ECU information (Software calibration number).

Vehicle information

Vehicle owner.

Vehicle type (e.g. M3, N3) and application (e.g. rigid or articulated
truck, city bus).

Vehicle manufacturer.
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10.1.6.4.

10.1.6.5.

10.1.6.6.

10.1.6.7.

10.1.6.8.

10.1.6.9.

10.1.6.10.

10.1.6.11.

10.1.6.12.

10.1.6.13.

10.1.6.14.

10.1.6.15.

10.1.6.16.

10.1.6.17.

10.1.6.18.

10.1.7.
10.1.7.1.

10.1.7.2.

10.1.7.3.

10.1.7.4.

10.1.7.5.

10.1.7.6.

10.1.7.7.

10.1.8.
10.1.8.1.

10.1.8.2.

10.1.8.3.

10.1.8.4.

10.1.8.5.

10.1.8.6.

10.1.8.7.

10.1.8.8.

10.1.8.9.

10.1.8.10.

10.1.8.11.

Vehicle Identification Number.

Vehicle registration number and country of registration.
Vehicle model.

Vehicle production year and month.

Transmission type (e.g. manual, automatic or other).
Number of forward gears.

Odometer reading at test start [km].

Gross vehicle combination weight rating (GVW) [kg].
Tire size [Not mandatory].

Tail pipe diameter [mm] [Not mandatory].

Number of axles.

Fuel tank(s) capacity [litres] [Not mandatory].
Number of fuel tanks [Not mandatory].

Reagent tank(s) capacity [litres] [Not mandatory].
Number of reagent tanks [Not mandatory].

Test route characteristics

Odometer reading at test start [km]
Duration [s]

Average ambient conditions (as calculated from the instantaneous
measured data)

Ambient conditions sensor information (type and location of
sensors)

Vehicle speed information (for example cumulative speed
distribution)

Shares of the time of the trip characterised by urban, rural and
motorway operation as described in point 4.5.

Shares of the time of the trip characterised by accelerating, deceler-
ating, cruising and stop as described in point 4.5.5.

Instantaneous measured data

THC concentration [ppm].

CO concentration [ppm)].

NO, concentration [ppm].

CO, concentration [ppm].

CH, concentration [ppm] for P.I. engines only.
Exhaust gas flow [kg/h].

Exhaust temperature [°C].

Ambient air temperature [°C].

Ambient pressure [kPa].

Ambient humidity [g/kg] [Not mandatory].

Engine torque [Nm].
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10.1.8.12.

10.1.8.13.

10.1.8.14.

10.1.8.15.

10.1.8.16.

10.1.8.17.

10.1.9.
10.1.9.1.

10.1.9.2.

10.1.9.3.

10.1.9.4.

10.1.9.5.

10.1.9.6.

10.1.9.7.

10.1.9.8.

10.1.9.9.

10.1.9.10.

10.1.9.11.

10.1.9.12.

10.1.9.13.

10.1.9.14.

10.1.9.15.

10.1.9.16.

10.1.9.17.

10.1.9.18.

10.1.9.19.

10.1.9.20.

10.1.9.21.

10.1.9.22.

10.1.9.23.

10.1.9.24.

10.1.10.

10.1.10.1.

10.1.10.2.

10.1.10.3.

10.1.10.4.

10.1.10.5.

Engine speed [rpm].

Engine fuel flow [g/s].

Engine coolant temperature [°C].

Vehicle ground speed [km/h] from ECU and GPS.

Vehicle latitude [degree] (Accuracy needs to be sufficient to enable
the traceability of the test route).

Vehicle longitude [degree].

Instantaneous calculated data

THC mass [g/s].

CO mass [g/s].

NO, mass [g/s].

CO, mass [g/s].

CHy4 mass [g/s] for P.I. engines only.

THC cumulated mass [g].

CO cumulated mass [g].

NO, cumulated mass [g].

CO, cumulated mass [g].

CH,4 cumulated mass [g] for P.I. engines only.
Calculated fuel rate[g/s].

Engine power [kW].

Engine work [kWh].

Work window duration [s].

Work window average engine power [%].
Work window THC conformity factor [-].
Work window CO conformity factor [-].
Work window NO, conformity factor [-].
Work window CH,4 conformity factor [-] for P.I. engines only.
CO, mass window duration [s].

CO, mass window THC conformity factor [-].
CO; mass window CO conformity factor [-].
CO; mass window NO, conformity factor [-].
CO, mass window CH,4 conformity factor [-] for P.I. engines only.

Averaged and integrated data

Average THC concentration [ppm] [Not mandatory].
Average CO concentration [ppm] [Not mandatory].

Average NO, concentration [ppm] [Not mandatory].
Average CO, concentration [ppm] [Not mandatory].

Average CH, concentration [ppm] for gas engines only [Not manda-
tory].
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10.1.10.6.

10.1.10.7.

10.1.10.8.

10.1.10.9.

10.1.10.10.

10.1.10.11.

10.1.10.12.

10.1.11.
10.1.11.1.

10.1.11.2.

10.1.11.3.

10.1.11.4.

10.1.11.5.

10.1.11.6.

10.1.11.7.

10.1.11.8.

10.1.11.9.

10.1.11.10.

10.1.11.11.

10.1.11.12.

10.1.11.13.

10.1.12.
10.1.12.1.

10.1.12.2.

10.1.12.3.

10.1.12.4.

10.1.12.5.

10.1.12.5.1.

10.1.12.5.2.

Average Exhaust gas flow [kg/h] [Not mandatory].
Average Exhaust temperature [°C] [Not mandatory].
THC emissions [g].

CO emissions [g].

NOy emissions [g].

CO, emissions [g].

CH, emissions [g] for gas engines only.

Pass-fail results

Minimum, maximum, and 90 % cumulative percentile for:

Work window THC conformity factor [-].

Work window CO conformity factor [-].

Work window NO, conformity factor [-].

Work window CH,4 conformity factor [-] for P.I. engines only.
CO, mass window THC conformity factor [-].

CO; mass window CO conformity factor [-].

CO, mass window NO, conformity factor [-].

CO, mass window CH, conformity factor [-] for P.I. engines only.

Work window: Minimum and maximum average window power

[%].

CO, mass window: Minimum and maximum window duration [s].
Work window: Percentage of valid windows.

CO, mass window: Percentage of valid windows.

Test verifications

THC analyser zero, span and audit results, pre and post test.
CO analyser zero, span and audit results, pre and post test.

NO, analyser zero, span and audit results, pre and post test.
CO, analyser zero, span and audit results, pre and post test.

Data consistency check results, according to Section 3.2 of
Appendix 1 to this Annex.

Results of the linear regression described in point 3.2.1 of Appendix
1 to this Annex including the slope of the regression line, m, coef-
ficient of determination, r* and the intercept, b, of the y-axis of the
regression line.

Result of the consistency check of the ECU data in accordance with
point 3.2.2 of Appendix 1 to this Annex.
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10.1.12.5.3.

10.1.12.5.4.

10.1.12.5.5.

10.1.13.

Result of the consistency check of the Brake-specific fuel
consumption in accordance with point 3.2.3 of Appendix 1 to this
Annex, including the calculated Brake-specific fuel consumption
and the ratio of the calculated Brake-specific fuel consumption
from the PEMS measurement and the declared Brake-specific fuel
consumption for the WHTC test.

Result of the consistency check of the Odometer in accordance with
point 3.2.4 of Appendix 1 to this Annex.

Result of the consistency check of the ambient pressure in
accordance with point 3.2.5 of Appendix 1 to this Annex.

List of further attachments where these exist.
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Appendix 1

Test procedure for vehicle emissions testing with portable emissions

2.2.

measurement systems

INTRODUCTION

This Appendix describes the procedure to determine gaseous emissions
from on-vehicle on-road measurements using Portable Emissions
Measurement Systems (hereinafter ‘PEMS’). The pollutant emissions
to be measured from the exhaust of the engine include the following
components: carbon monoxide, total hydrocarbons and nitrogen oxides
for compression ignition engines and carbon monoxide, non-methane
hydrocarbons, methane and nitrogen oxides for positive ignition
engines. Additionally, carbon dioxide shall be measured to enable
the calculation procedures described in Section 4.

For engines fuelled with natural gas, the manufacturer, technical
service or approval authority may choose to measure the total hydro-
carbon (THC) emissions only instead of measuring the methane and
non-methane hydrocarbon emissions. In that case, the emission limit
for the total hydrocarbon emissions is the same as the one specified in
Annex I to Regulation (EC) No 595/2009 for methane emissions. For
the purposes of the calculation of the conformity factors pursuant to
points 4.2.3 and 4.3.2 of this Appendix, the applicable limit shall be
the methane emission limit only.

For engines fuelled with gases other than natural gas, the manufac-
turer, technical service or approval authority may choose to measure
the total hydrocarbon (THC) emissions instead of measuring the non-
methane hydrocarbon emissions. In that case, the emission limit for the
total hydrocarbon emissions is the same as the one specified in Annex
I to Regulation (EC) No 595/2009 for non-methane hydrocarbon
emissions. For the purposes of the calculation of the Conformity
Factors pursuant to points 4.2.3 and 4.3.2 of this Appendix, the
applicable limit shall be the non-methane emission limit.

TEST PROCEDURE
General requirements

The tests shall be carried out with a PEMS comprised of:

Gas analysers to measure the concentrations of regulated gaseous
pollutants in the exhaust gas.

An exhaust mass flow meter based on the averaging Pitot or equivalent
principle.

A Global Positioning System (hereinafter ‘GPS’).

Sensors to measure the ambient temperature and pressure.

A connection with the vehicle ECU).

Test parameters

The parameters as specified in Table 1 shall be measured and recorded
at a constant frequency of 1,0 Hz or higher. The original raw data shall
be kept by the manufacturer and shall be made available, upon request,
to the approval authority and the Commission:
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2.2.1.

2.3.

Table 1

Test parameters

Parameter Unit Source

THC concentration (') ppm Analyser

CO concentration (') ppm Analyser

NO, concentration () ppm Analyser

CO, concentration () ppm Analyser

CH,4 concentration (') (3) ppm Analyser

Exhaust gas flow kg/h Exhaust Flow Meter (here-
inafter ‘EFM”)

Exhaust temperature °K EFM

Ambient temperature (3) °K Sensor

Ambient pressure kPa Sensor

Engine torque (%) Nm ECU or Sensor

Engine speed rpm ECU or Sensor

Engine fuel flow g/s ECU or Sensor

Engine coolant temperature °K ECU or Sensor

Engine intake air temperature () °K Sensor

Vehicle ground speed km/h ECU and GPS

Vehicle latitude degree GPS

Vehicle longitude degree GPS

(") Measured or corrected to a wet basis.

(®) Gas engines only.

(®) Use the ambient temperature sensor or an intake air temperature sensor.
» M4 (%) The recorded value shall be either (a) the net brake engine torque in accordance with point 2.4.4 of this Appendix
or (b) the net brake engine torque calculated from the torque values in accordance with point 2.4.4 of this

Appendix. <

Data reporting format

Emission values as well as any other relevant parameters shall be
reported and exchanged as csv-formatted data file. Parameter values
shall be separated by a comma, ASCII-Code #h2C. The decimal
marker of numerical values shall be a point, ASCII-Code #h2E. Lines
shall be terminated by carriage return, ASCII-Code #h0D. No thousands

separators shall be used.

Preparation of the vehicle

The preparation of the vehicle shall include the following:

(a) the check of the OBD system: any identified problems once solved

shall be recorded and presented to the approval authority;

(b) the replacement of oil, fuel and reagent, if any.
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2.4.
2.4.1.

242,

2.4.3.

2.4.5.

Installation of the measuring equipment
Main Unit

Whenever possible, PEMS shall be installed in a location where it will
be subject to minimal impact from the following:

(a) ambient temperature changes;

(b) ambient pressure changes;

(c) electromagnetic radiation;

(d) mechanical shock and vibration;

(e) ambient hydrocarbons — if using a FID analyser that uses ambient
air as FID burner air.

The installation shall follow the instructions issued by the PEMS
manufacturer.

Exhaust flow meter

The exhaust flow meter shall be attached to the vehicle’s tailpipe. The
EFM sensors shall be placed between two pieces of straight tube whose
length should be at least 2 times the EFM diameter (upstream and
downstream). It is recommended to place the EFM after the vehicle
silencer, to limit the effect of exhaust gas pulsations upon the
measurement signals.

Global Positioning System

The antenna shall be mounted at the highest possible location, without
risking interference with any obstructions encountered during on-road
operation.

Connection with the vehicle ECU

A data logger shall be used to record the engine parameters listed in
Table 1. This data logger can make use of the Control Area Network
(CAN) bus of the vehicle to access the ECU data specified in Table 1 of
Appendix 5 of Annex 9B to UNECE Regulation No 49 and broadcasted
on the CAN according to standard protocols, such as SAE J1939, J1708
or ISO 15765-4. It may calculate the net brake engine torque or perform
unit conversions.

Sampling of gaseous emissions

The sample line shall be heated according to the specifications of point
2.3 of Appendix 2 and properly insulated at the connection points
(sample probe and back of the main unit), to avoid the presence of
cold spots that could lead to a contamination of the sampling system by
condensed hydrocarbons.

The sample probe shall be installed in the exhaust pipe in accordance
with the requirements set out in paragraph 9.3.10 of Annex 4 to
UNECE Regulation No 49.

If the length of the sample line is changed, the system transport times
shall be verified and if necessary corrected.
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2.5.

2.5.1.

2.6.2.

Pre-test procedures
Starting and stabilising the PEMS instruments

The main units shall be warmed up and stabilised according to the
instrument manufacturer specifications until pressures, temperatures
and flows have reached their operating set points.

Cleaning the sampling system

To prevent system contamination, the sampling lines of the PEMS
instruments shall be purged until sampling begins, according to the
instrument manufacturer specifications.

Checking and calibrating the analysers

The zero and span calibration and the linearity checks of the analysers
shall be performed using calibration gases meeting the requirements set
out in paragraph 9.3.3 of Annex 4 to UNECE Regulation No 49. A
linearity check shall have been performed within three months before
the actual test.

Cleaning the EFM

The EFM shall be purged at the pressure transducer connections in
accordance with the instrument manufacturer specifications. This
procedure shall remove condensation and diesel particulate matter
from the pressure lines and the associated flow tube pressure
measurement ports.

Emissions test run

Test start

Emissions sampling, measurement of the exhaust parameters and
recording of the engine and ambient data shall commence prior to
starting the engine. The coolant temperature shall not exceed 303 K
(30 °C) at the beginning of the test. In case ambient temperature
exceeds 303 K (30 °C) at the beginning of the test, the coolant
temperature shall not exceed the ambient temperature by more than
2 °C. The data evaluation shall start after the coolant temperature has
reached 343 K (70 °C) for the first time or after the coolant temperature
is stabilised within +/— 2 K over a period of 5 minutes whichever
comes first but no later than 15 minutes after engine start.

Test run

Emission sampling, measurement of the exhaust parameters and
recording of the engine and ambient data shall continue throughout
the normal in-use operation of the engine. The engine may be
stopped and started, but emissions sampling shall continue throughout
the entire test.

Periodic zero-checks of the PEMS gas analysers may be conducted
every 2 hours and the results may be used to perform a zero drift
correction. The data recorded during the checks shall be flagged and
shall not be used for the emission calculations.
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2.6.3.

2.7.

2.7.1.

2.7.2.

2.7.3.

2.7.4.

2.7.5.

In case of interrupted GPS signal the GPS data may be calculated based
on the ECU vehicle speed and a map, for a consecutive period of less
than 60 s. If the cumulative loss of GPS signal exceeds 3 % of the total
trip duration, the trip should be declared void.

End of test sequence

At the end of the test, sufficient time shall be given to the sampling
systems to allow their response times to elapse. The engine may be shut
down before or after sampling is stopped.

Verification of the measurements

Checking of the analysers

The zero, span and linearity checks of the analysers as described in
point 2.5.3. shall be performed using calibration gases meeting the
requirements set out in paragraph 9.3.3 of Annex 4 to UNECE Regu-
lation No 49.

Zero drift

Zero response is defined as the mean response, including noise, to a
zero gas during a time interval of at least 30 seconds. The drift of the
zero response shall be less than 2 % of full scale on the lowest range
used.

Span drift

Span response is defined as the mean response, including noise, to a
span gas during a time interval of at least 30 seconds. The drift of the
span response shall be less than 2 % of full scale on the lowest range
used.

Drift verification

This shall apply only if, during the test, no zero drift correction was
made.

As soon as practical but no later than 30 minutes after the test is
complete the gaseous analyser ranges used shall be zeroed and
spanned to check their drift compared to the pre-test results.

The following provisions shall apply for analyser drift:

(a) if the difference between the pre-test and post-test results is less
than 2 % as specified in points 2.7.2 and 2.7.3, the measured
concentrations may be used uncorrected or may be corrected for
drift according to point 2.7.5;

(b) if the difference between the pre-test and post-test results is equal to
or greater than 2 % as specified in points 2.7.2 and 2.7.3, the test
shall be voided or the measured concentrations shall be corrected
for drift according to point 2.7.5.

Drift correction

If drift correction is applied in accordance with point 2.7.4, the
corrected concentration value shall be calculated in accordance with
paragraph 8.6.1 of Annex 4 to UNECE Regulation No 49.
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3.1

3.1.1.

3.1.2.

The difference between the uncorrected and the corrected brake-specific
emission values shall be within + 6 % of the uncorrected brake-specific
emission values. If the drift is greater than 6 %, the test shall be voided.
If drift correction is applied, only the drift-corrected emission results
shall be used when reporting emissions.

CALCULATION OF THE EMISSIONS

The final test result shall be rounded in one step to the number of
places to the right of the decimal point indicated by the applicable
emission standard plus one additional significant figure, in accordance
with ASTM E 29-06b. No rounding of intermediate values leading to
the final brake-specific emission result shall be allowed.

Time alignment of data

To minimise the biasing effect of the time lag between the different
signals on the calculation of mass emissions, the data relevant for
emissions calculation shall be time aligned, as described in points
3.1.1 to 3.1.4.

Gas analysers data

The data from the gas analysers shall be properly aligned using the
procedure laid down in paragraph 9.3.5 of Annex 4 to UNECE Regu-
lation No 49.

Gas analysers and EFM data

The data from the gas analysers shall be properly aligned with the data
of the EFM using the procedure in point 3.1.4.

PEMS and engine data

The data from the PEMS (gas analysers and EFM) shall be properly
aligned with the data from the engine ECU using the procedure in point
3.14.

Procedure for improved time-alignment of the PEMS data

The test data listed in Table 1 are split into 3 different categories:

1: Gas analysers (THC, CO, CO,, NO4 concentrations);

2: Exhaust Flow Meter (Exhaust mass flow and exhaust temperature);

3: Engine (Torque, speed, temperatures, fuel rate, vehicle speed from
ECU).

The time alignment of each category with the other categories shall be
verified by finding the highest correlation coefficient between two series
of parameters. All the parameters in a category shall be shifted to
maximise the correlation factor. The following parameters shall be
used to calculate the correlation coefficients:

To time-align:
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3.2.

3.2.1.

3.2.2.

3.2.3.

(a) categories 1 and 2 (Analysers and EFM data) with category 3
(Engine data): the vehicle speed from the GPS and from the ECU;

(b) category 1 with category 2: the CO, concentration and the exhaust
mass;

(c) category 2 with category 3: the CO, concentration and the engine
fuel flow.

Data consistency checks

Analysers and EFM data

The consistency of the data (exhaust mass flow measured by the EFM
and gas concentrations) shall be verified using a correlation between the
measured fuel flow from the ECU and the fuel flow calculated using the
formula in paragraph 8.4.1.7 of Annex 4 to UN/ECE Regulation No 49.
A linear regression shall be performed for the measured and calculated
fuel rate values. The method of least squares shall be used with the best
fit equation having the form:

y=mx +b

where:

— vy is the calculated fuel flow [g/s]

— m is the slope of the regression line

— x is the measured fuel flow [g/s]

— b is the y intercept of the regression line

The slope (m) and the coefficient of determination (1*) shall be
calculated for each regression line. It is recommended to perform this
analysis in the range from 15 % of the maximum value to the maximum
value and at a frequency greater or equal to 1 Hz. For a test to be
considered valid, the following two criteria shall be evaluated:

Table 2
Tolerances
Slope of the regression line, m 0,9 to 1,1 — Recommended
Coefficient of determination r* min. 0,90 — Mandatory

ECU torque data

The consistency of the ECU torque data shall be verified by comparing
the maximum ECU torque values at different engine speeds with the
corresponding values on the official engine full load torque curve
according to Section 5 of Annex II.

Brake-Specific Fuel Consumption
The Brake Specific Fuel Consumption (BSFC) shall be checked using:

(a) the fuel consumption calculated from the emissions data (gas
analyser concentrations and exhaust mass flow data), in accordance
with the formula provided for in point 8.4.1.6 of Annex 4 to
UNECE Regulation No 49;
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3.24.

3.2.5.

3.3.

3.4.

3.5.

4.1.

(b) the work calculated using the data from the ECU (Engine torque
and engine speed).

Odometer

The distance indicated by the vehicle odometer shall be checked against
the GPS data and verified.

Ambient pressure

The ambient pressure value shall be checked against the altitude
indicated by the GPS data.

Dry-Wet correction

If the concentration is measured on a dry basis, it shall be converted to a
wet basis in accordance with the formula provided for in paragraph 8.1.
of Annex 4 to UNECE Regulation No 49.

NOy correction for humidity and temperature

The NO, concentrations measured by the PEMS shall not be corrected
for ambient air temperature and humidity.

Calculation of the instantaneous gaseous emissions

The mass emissions shall be determined as described in paragraph
8.4.2.3 of Annex 4 to UNECE Regulation No 49.

DETERMINATION OF EMISSIONS AND CONFORMITY FACTORS

Averaging window principle

The emissions shall be integrated using a moving averaging window
method, based on the reference CO, mass or the reference work. The
principle of the calculation is as follows: The mass emissions are not
calculated for the complete data set, but for sub-sets of the complete
data set, the length of these sub-sets being determined so as to match the
engine CO, mass or work measured over the reference laboratory
transient cycle. The moving average calculations are conducted with a
time increment At equal to the data sampling period. These sub-sets
used to average the emissions data are referred to as ‘averaging
windows’ in the following points.

Any invalidated data shall not be considered for the calculation of the
work or CO, mass and the emissions of the averaging window.

The following data shall be considered as not valid data:

(a) zero drift check of the instruments;

(b) the data outside the conditions specified in points 4.2 and 4.3 of
Annex II.

The mass emissions (mg/window) shall be determined as described in
paragraph 8.4.2.3 of Annex 4 to UN/ECE Regulation No 49.
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4.2.

Figure 1

Vehicle speed versus time and vehicle averaged emissions, starting from the first

averaging window, versus time

Emissions of the first window

Vehicle speed

Averaging window cmissions

Work based method

Figure 2
Work based method

? Work based method
£
E
il Yo o
Wit )W,y 2 W,
m{§§§ Eid mg} sef
Wity = &~ Wit )« W

Fla,) Wiy, ~a0 W)
Work [kWh]

The duration (¢,; — t, ;) of the i™ averaging window is determined by:
W(tri) = W(ti) = Wiy

where:

— W(t;,) is the engine work measured between the start and time ¢;;,
kWh;
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4.2.1.

4.2.2.
422.1.

4.2.2.1.1.

422.1.2.

4.2.2.1.3.

422.14.

4222.

4222.1.

42222,

4.2.3.

4.3.

— W, is the engine work for the WHTC, kWh;

— t; shall be selected such that:

Wty —At) = W(t1;) < Weep < W(ta;) — W(th,)

Where At is the data sampling period, equal to 1 second or less.

Calculation of the specific emissions

The specific emissions egz,s (mg/kWh) shall be calculated for each
window and each pollutant in the following way:

m
e as = . N .
€ W(l‘z?,') - W(lu)

where:

— m is the mass emission of the component, mg/window

— W) — W(t,,) is the engine work during the i

window, kWh

averaging

Selection of valid windows

Before the dates referred to in Article 17a, points 4.2.2.1.1 to 4.2.2.1.4
shall apply.

The valid windows are the windows whose average power exceeds the
power threshold of 20 % of the maximum engine power. The
percentage of valid windows shall be equal or greater than 50 %.

If the percentage of valid windows is less than 50 %, the data
evaluation shall be repeated using lower power thresholds. The
power threshold shall be reduced in steps of 1 % until the percentage
of valid windows is equal to or greater than 50 %.

In any case, the lower threshold shall not be lower than 15 %.

The test shall be void if the percentage of valid windows is less than
50 % at a power threshold of 15 %.

From the dates referred to in Article 17a, points 4.2.2.2.1 and 4.2.2.2.2
shall apply.

The valid windows are the windows whose average power exceeds the
power threshold of 10 % of the maximum engine power.

The test shall be void if the percentage of valid windows is less than

50 % or if there are no valid windows left in urban only operations
after the 90 percentile rule has been applied.

Calculation of the conformity factors

The conformity factors shall be calculated for each individual valid
window and each individual pollutant in the following way:

cr="¢

L

where:

— ¢ is the brake-specific emission of the component, mg/kWh;

— L is the applicable limit, mg/kWh.

CO, mass based method
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4.3.1.
43.1.1.

43.1.1.1.

Figure 3

CO;, mass based method
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The duration (t; — t;;) of the i averaging window is determined by:
meoz(tri) — mco2(t1;) = Mcozrer
where:

— mcoa(t;,) is the CO, mass measured between the test start and time
t;; kg
b, is B

— Mcoz,rer 18 the CO, mass determined for the WHTC, kg;

— t,; shall be selected such as:

meoz(tr; — At) — meoz(t;) < mcozrer < meoz(ta;) — meoz(t;)

Where At is the data sampling period, equal to 1 second or less.

The CO, masses are calculated in the windows by integrating the
instantaneous emissions calculated according to the requirements
introduced in point 3.5.

Selection of valid windows
Before the dates referred to in Article 17a, points 4.3.1.1.1 to 4.3.1.1.4
shall apply.

The valid windows shall be the windows whose duration does not
exceed the maximum duration calculated from:

4 ref

Digy =3 600 © ————
0,2 ' Pmax

where:
— D max is the maximum window duration, s,

— P max is the maximum engine power, kW.
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43.1.1.2.

4.3.1.1.3.

43.1.1.4.

43.1.2.

43.1.2.1.

43.1.2.2.

If the percentage of valid windows is less than 50 %, the data
evaluation shall be repeated using longer window durations. This is
achieved by decreasing the value of 0,2 in the formula given in point
4.3.1 by steps of 0,01 until the percentage of valid windows is equal to
or greater than 50 %.

In any case, the lowered value in above formula shall not be lower
than 0,15.

The test shall be void if the percentage of valid windows is less than
50 % at a maximum window duration calculated in accordance with
points 4.3.1.1, 4.3.1.1.2 and 4.3.1.1.3.

From the dates referred to in Article 17a, points 4.3.1.2.1 and 4.3.1.2.2
shall apply.

The valid windows shall be the windows whose duration does not
exceed the maximum duration calculated from:

W

D = [ A
" 3600 0,1 Ppax

where:
— D max is the maximum window duration, s,
— P max is the maximum engine power, kW.

The test shall be void if the percentage of valid windows is less than
50 %.

Calculation of the conformity factors

The conformity factors shall be calculated for each individual window
and each individual pollutant in the following way:

_CF,

CF =
CFc¢

with CF; = (in service ratio) and
meoa(t2i) — meon (i)

CF¢c = L (certification ratio)

mco2,ref

where:
— m is the mass emission of the component, mg/window;

— mcoata;) — meoo(ty ;) is the CO, mass during the it averaging
window, kg;

— Mcozer is the engine CO, mass determined for the WHTC, kg;

— my is the mass emission of the component corresponding to the
applicable limit on the WHTC, mg.
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2.2.

2.3.

2.4,

3.1

3.2.

3.3.

Appendix 2

Portable measurement equipment

GENERAL

The gaseous emissions shall be measured according to the procedure set out
in Appendix 1. The present Appendix describes the characteristics of the
portable measurement equipment that shall be used to perform such tests.

MEASURING EQUIPMENT

. Gas analysers general specifications

The PEMS gas analysers specifications shall meet the requirements set out
in Section 9.3.1 of Annex 4B to UN/ECE Regulation No 49.

Gas analysers technology

The gases shall be analysed using the technologies specified in paragraph
9.3.2 of Annex 4 to UNECE Regulation No 49.

The oxides of nitrogen analyser may also be of the Non-Dispersive Ultra
Violet (NDUYV) type.

Sampling of gaseous emissions

The sampling probes shall meet the requirements set out in paragraphs
A.2.1.2 and A.2.1.3 of Appendix 2 to Annex 4 to UNECE Regulation
No 49. The sampling line shall be heated to 190 °C (+/- 10 °C).

Other instruments

The measuring instruments shall satisfy the requirements set out in Table 7
and paragraph 9.3.1 of Annex 4 to UNECE Regulation No 49.

AUXILIARY EQUIPMENT

Exhaust gas flow meter (EFM) tailpipe connection

The installation of the EFM shall not increase the backpressure by more
than the value recommended by the engine manufacturer, nor increase the
length of the tailpipe by more than 2 m. As for the all the components of the
PEMS equipment, the installation of the EFM shall comply with the locally
applicable road safety regulations and insurance requirements.

PEMS location and mounting hardware

The PEMS equipment shall be installed as specified in Section 2.4 of
Appendix 1.

Electrical power

The PEMS equipment shall be powered using the method described in point
4.6.6 of Annex II.
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1.1.

1.2.

1.3.

Appendix 3

Calibration of portable measurement equipment

EQUIPMENT CALIBRATION AND VERIFICATION

Calibration gases

The PEMS gas analysers shall be calibrated using gases in accordance with
the requirements set out in paragraph 9.3.3 of Annex 4 to UNECE Regu-
lation No 49.

Leakage test

The PEMS leakage tests shall be conducted in accordance with the
requirements set out in paragraph 9.3.4 of Annex 4 to UNECE Regulation
No 49.

Response time check of the analytical system

The response time check of the PEMS analytical system shall be conducted
in accordance with the requirements set out in paragraph 9.3.5 of Annex 4
to UNECE Regulation No 49.
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2.2.

Appendix 4

Method to check the conformity of the ECU torque signal

INTRODUCTION

This Appendix describes in a non-detailed manner the method used to check
the conformity of the ECU torque signal during ISC-PEMS testing.

The detailed applicable procedure is left to the engine manufacturer, subject
to approval of the approval authority.

THE ‘MAXIMUM TORQUE’ METHOD

. The ‘maximum torque’ method consists of demonstrating that a point on the

reference maximum torque curve as a function of the engine speed has been
reached during vehicle testing.

If a point on the reference maximum torque curve as a function of the
engine speed has not been reached during the ISC PEMS emissions
testing, the manufacturer is entitled to modify the load of the vehicle
and/or the testing route as necessary in order to perform that demonstration
after the ISC PEMS emissions test has been completed.
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2.2.

2.3.

ANNEX 111

VERIFYING EXHAUST EMISSIONS

INTRODUCTION

. This Annex sets out the test procedure for verifying exhaust emissions.

GENERAL REQUIREMENTS

. The requirements for conducting the tests and interpreting the results shall

be those set out in Annex 4 to UNECE Regulation No 49, using the
appropriate reference fuels as specified in Annex IX to this Regulation.

In the case of dual-fuel engines and vehicles, the additional requirements
and exceptions set out in Appendix 4 to Annex 15 to UNECE Regulation
No 49 when performing an emission test shall apply.

For testing positive ignition engines by using an exhaust dilution system, it
is permitted to use analyser systems that meet the general requirements and
calibration procedures provided for in UNECE Regulation No 83. In this
case, the provisions of paragraph 9 and Appendix 2 to Annex 4 to UNECE
Regulation No 49 shall not apply.

However, the test procedures provided for in paragraph 7 of Annex 4 to
UNECE Regulation No 49 and the emission calculations provided for in
paragraph 8 of Annex 4 to UNECE Regulation No 49 shall apply.
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ANNEX 1V

EMISSIONS DATA REQUIRED AT TYPE-APPROVAL FOR

1.1.

1.2.

2.2.

2.3.

2.4.

3.2.

ROADWORTHINESS PURPOSES

Measuring carbon monoxide emissions at idling speeds

INTRODUCTION

This Annex sets out the procedure for measuring carbon monoxide
emissions at idling speeds (normal and high) for positive ignition engines
installed in vehicles of category M; with a technically permissible maximum
laden mass not exceeding 7,5 tonnes, as well as in vehicles of categories M,
and Nj.

This Annex does not apply to dual-fuel engines and vehicles.

GENERAL REQUIREMENTS

. The general requirements shall be those set out in Sections 5.3.7.1 to 5.3.7.4

of UN/ECE Regulation No 83, with the exceptions set out in Sections 2.2,
2.3 and 2.4.

The atomic ratios set out in Section 5.3.7.3 shall be understood as follows:

Hev = Atomic ratio of hydrogen to — for petrol (E10) 1,93
carbon
— for LPG 2,525
— for NG/biomethane 4,0

— for ethanol (ES85) 2,74

Ocv = Atomic ratio of oxygen to carbon — for petrol (E10) 0,032

— for LPG 0,0

— for NG/biomethane 0,0

— for ethanol (E85) 0,385
The table in point 1.4.3 of Appendix 5 to Annex I to this Regulation shall

be completed on the basis of the requirements set out in points 2.2 and 2.4
of this Annex.

The manufacturer shall confirm the accuracy of the Lambda value recorded
at the time of type-approval in point 2.1 of this Annex as being representa-
tive of typical production vehicles within 24 months of the date of the
granting of type-approval. An assessment shall be made on the basis of
surveys and studies of production vehicles.

TECHNICAL REQUIREMENTS

. The technical requirements shall be those set out in Annex 5 to UN/ECE

Regulation No 83, with the exception set out in point 3.2.

The reference fuels specified in Section 2.1 of Annex 5 to UN/ECE Regu-
lation No 83 shall be understood as referring to the appropriate reference
fuel specifications set out in Annex IX to this Regulation.
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3.2

3.2.1.

3.2.1.1.

3.2.1.2.

3.2.2.

ANNEX V

VERIFYING EMISSIONS OF CRANKCASE GASES

INTRODUCTION

This Annex sets out the provisions and test procedures for verifying
emissions of crankcase gases.

GENERAL REQUIREMENTS

No crankcase emissions shall be discharged directly into the ambient
atmosphere, with the exception given in point 3.1.1.

SPECIFIC REQUIREMENTS

Point 3.1.1. and 3.1.2. shall apply to compression-ignition engines, dual-
fuel engines and to positive-ignition engines fuelled with natural gas/
biomethane or LPG.

Engines equipped with turbochargers, pumps, blowers, or superchargers
for air induction may discharge crankcase emissions to the ambient
atmosphere if the emissions are added to the exhaust emissions (either
physically or mathematically) during all emission testing in accordance
with paragraph 6.10 of Annex 4 to UNECE Regulation No 49.

Crankcase emissions that are routed into the exhaust upstream of any
exhaust after-treatment device during all operation are not considered to
be discharged directly into the ambient atmosphere.

Points 3.2.1 and 3.2.2 shall apply to positive-ignition engines fuelled
with petrol or E85.

The pressure in the crankcase shall be measured over the emission test
cycles at an appropriate location. It shall be measured at the dip-stick
hole with an inclined-tube manometer.

The pressure in the intake manifold shall be measured to within + 1 kPa.

The pressure measured in the crankcase shall be measured to within
+ 0,01 kPa.

Compliance with point 2.1 shall be deemed satisfactory if, in every
condition of measurement set out in point 3.2.1, the pressure
measured in the crankcase does not exceed the atmospheric pressure
prevailing at the time of measurement.
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ANNEX VI

REQUIREMENTS TO LIMIT OFF-CYCLE EMISSIONS (OCE) AND IN-

1.1.

3.1

3.2.

5.
5.1

USE EMISSIONS

INTRODUCTION

This Annex sets out the performance requirements and prohibition of
defeat strategies for engines and vehicles type-approved according to
Regulation (EC) No 595/2009 and this Regulation so as to achieve
effective control of emissions under a broad range of engine and
ambient operating conditions encountered during normal in-use vehicle
operation. This Annex also sets out the test procedures for testing off-
cycle emissions during type-approval and in actual use of the vehicle.

DEFINITIONS

The definitions in Section 3 of Annex 10 to UN/ECE Regulation No 49
shall apply.

GENERAL REQUIREMENTS

The general requirements shall be those set out in paragraph 4 of Annex
10 to UNECE Regulation No 49.

In the case of dual-fuel engines, adaptive strategies are allowed provided
that all of the following conditions are met:

(a) the engine always remains in the dual-fuel type that has been
declared for type-approval;

(b) in case of a Type 2 dual-fuel engine, the resulting difference between
the highest and the lowest GERwyrc within the family shall never
exceed the percentage specified in paragraph 3.1.1 of Annex 15 to
UNECE Regulation No 49;

(c) these strategies are declared and satisfy the requirements set out in
this Annex.

PERFORMANCE REQUIREMENTS

The performance requirements shall be those set out in paragraph 5 of
Annex 10 to UNECE Regulation No. 49, with the exceptions provided
for in point 4.1.1 of this Regulation.

Point (a) of paragraph 5.1.2 of Annex 10 to UNECE Regulation No 49
shall be understood as follows:

(a) its operation is substantially included in the applicable type-approval
tests, including the off-cycle test procedures provided for in
paragraph 6 of Annex VI to this Regulation and the in-service
provisions set out in Article 12 of this Regulation.

AMBIENT AND OPERATING CONDITIONS

The ambient and operating conditions for the purpose of this Annex shall
be those set out in Section 6. of Annex 10 to UN/ECE Regulation No 49.
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6.2.

6.2.1.

6.3.

OFF-CYCLE LABORATORY TESTING AND IN-USE VEHICLE
TESTING AT TYPE-APPROVAL

The off-cycle test procedure during type-approval shall follow the off-
cycle laboratory testing and in-use vehicle testing of engines at type-
approval as described in paragraph 7 of Annex 10 to UNECE Regulation
No 49 with the exception provided for in point 6.1.1.

The first subparagraph of paragraph 7.3 of Annex 10 to UNECE Regu-
lation No 49 shall be understood as follows:

‘In-use testing

A PEMS demonstration test shall be performed at type-approval by
testing the parent engine in a vehicle using the procedure described in
Appendix 1 of this Annex.’

Dual-fuel engines and vehicles

The PEMS demonstration test at type-approval required by Annex 10 to
UNECE Regulation No 49 shall be performed by testing the parent
engine of a dual-fuel engine family when operating in dual-fuel mode.

In the case of Type 1B, Type 2B and Type 3B dual-fuel engines, an
additional PEMS test shall be performed in diesel mode on the same
engine and vehicle immediately after or before the PEMS demonstration
test performed in dual-fuel mode.

In that case, certification can only be granted if both the PEMS demon-
stration test in dual-fuel mode and the PEMS demonstration test in diesel
mode have concluded to a pass.

Additional requirements with respect to in-use vehicle testing will be
specified at a later stage in accordance with Article 14(3) of this Regu-
lation.

STATEMENT OF OFF-CYCLE EMISSION COMPLIANCE

The statement of off-cycle emission compliance shall be drawn up in
accordance with paragraph 10 of Annex 10 to UNECE Regulation
No 49, with the exception set out in point 7.1.1.

The first subparagraph of paragraph 10 of Annex 10 to UNECE Regu-
lation No 49 shall be understood as follows:

‘Statement of off-cycle emission compliance

In the application for type-approval, the manufacturer shall provide a
statement that the engine family or vehicle complies with the
requirements set out in this Regulation limiting off-cycle emissions. In
addition to this statement, compliance with the applicable emission limits
and in-use requirements shall be verified through additional tests.’

DOCUMENTATION

Paragraph 11 of Annex 10 to UNECE Regulation No 49 shall be
understood as follows:
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The Approval Authority shall require that the manufacturer provides a
documentation package. This should describe any element of design and
emission control strategy of the engine system and the means by which it
controls its output variables, whether that control is direct or indirect.

The information shall include a full description of the emission control
strategy. In addition, this shall include information on the operation of all
AES and BES, including a description of the parameters that are
modified by any AES and the boundary conditions under which the
AES operate, and indication of which AES and BES are likely to be
active under the conditions of the test procedures in this Annex.

This documentation package shall be provided in accordance with the
provisions of Section 8 of Annex I to this Regulation.
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2.2.

2.3.

3.1

3.2.

3.3.

3.4.

3.5.

Appendix 1

PEMS demonstration test at type-approval

INTRODUCTION

This Appendix describes the procedure for PEMS demonstration test at
type-approval.

TEST VEHICLE

. The vehicle used for demonstrating the PEMS demonstration test shall be

representative for the vehicle category intended for the installation of the
engine system. The vehicle may be a prototype vehicle or an adapted
production vehicle.

The availability and conformity of the ECU data-stream information shall be
demonstrated (for example following the provision of Section 5 of Annex II
to this Regulation).

Manufacturers shall ensure that vehicles can be tested with PEMS by an
independent party on public roads by making available suitable adapters for
exhaust pipes, granting access to ECU signals and making the necessary
administrative arrangements. The manufacturer may charge a reasonable fee
as set out in Article 7(1) of Regulation (EC) No 715/2007.

TEST CONDITIONS

Vehicle payload

For the purpose of the PEMS demonstration test, the payload may be
reproduced and an artificial load may be used.

The vehicle payload shall be 50-60 % of the maximum vehicle payload. The
additional requirements set out in Annex II shall apply.

Ambient conditions

The test shall be conducted under ambient conditions as described in point
4.2 of Annex II

The engine coolant temperature shall be in accordance with point 4.3 of
Annex II.

Fuel, lubricants and reagent

The fuel, lubricating oil and reagent for the exhaust after-treatment system
shall follow the provisions of points 4.4 to 4.4.3 of Annex II.

Trip and operational requirements

The trip and operational requirements shall be those described in points 4.5
to 4.6.8 of Annex II.

EMISSIONS EVALUATION

. The test shall be conducted and the test results calculated in accordance with

Section 6 of Annex II.
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5. REPORT

5.1. A technical report describing the PEMS demonstration test shall show the
activities and results and give at least the following information:

(a) General information as described in points 10.1.1 to 10.1.1.14 of
Annex II.

(b) Explanation as to why the vehicle(s) (') used for the test can be
considered to be representative for the category of vehicles intended
for the engine system.

(c) Information about test equipment and test data as described in points
10.1.3 to 10.1.4.8 of Annex II.

(d) Information about the tested engine as described in points 10.1.5 to
10.1.5.20 of Annex II.

(e) Information about the vehicle used for the test as described in points
10.1.6 to 10.1.6.18 of Annex II.

(f) Information about the route characteristics as described in points 10.1.7
to 10.1.7.7 of Annex II.

(g) Information about instantanecous measured and calculated data as
described in points 10.1.8 to 10.1.9.24 of Annex II.

(h) Information about averaged and integrated data as described in points
10.1.10 to 10.1.10.12 of Annex II

(i) Pass-fail results as described in points 10.1.11 to 10.1.11.13 of
Annex II.

(j) Information about test verifications as described in points 10.1.12 to
10.1.12.5 of Annex II.

(") Vehicle or vehicles in the case of a secondary engine.
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1.1.

1.2.

1.3.

2.1.

ANNEX VII

VERIFYING THE DURABILITY OF ENGINE SYSTEMS

INTRODUCTION

This Annex sets out the procedures for selecting engines to be tested
over a service accumulation schedule for the purpose of determining
deterioration factors. The deterioration factors shall be applied in
accordance with the requirements of point 3.6 of this Annex to the
emissions measured according to Annex III.

This Annex also sets out the emission and non-emission-related main-
tenance carried out on engines undergoing a service accumulation
schedule. Such maintenance shall conform to the maintenance
performed on in-service engines and shall be communicated to
owners of new engines and vehicles.

In the case of dual-fuel engines, paragraph 6.5 of Annex 15 to
UNECE Regulation No 49 shall also apply.

SELECTION OF ENGINES FOR ESTABLISHING USEFUL LIFE
DETERIORATION FACTORS

The selection of the engines shall be carried out in accordance with
paragraph 2 of Annex 7 to UNECE Regulation No 49.

ESTABLISHING USEFUL LIFE DETERIORATION FACTORS

The requirements for the establishment of useful life deterioration
factors shall be those set out in paragraph 3 of Annex 7 to UNECE
Regulation No 49, with the exceptions provided for in points 3.1.1 to
3.1.6.

Paragraph 3.2.1.3 of Annex 7 to UNECE Regulation No 49 shall be
understood as follows:

3.2.1.3. The emission values at the start point and at the useful life
end point calculated in accordance with paragraph 3.5.2 shall
meet the limit values specified in the table of Annex I to
Regulation (EC) No 595/2009, but individual emission
results from the test points may exceed those limit values.’

Paragraph 3.2.1.9 of Annex 7 to UNECE Regulation No 49 shall be
understood as follows:

3.2.1.9. The service accumulation schedule may be shortened by
accelerated ageing on a fuel consumption basis. This shall
be based on the ratio between the typical in-use fuel
consumption and the fuel consumption on the ageing
cycle. The service accumulation schedule shall not be
reduced by more than 30 per cent, even if fuel consumption
on the ageing cycle exceeds the typical in-use fuel
consumption by more than 30 per cent.’
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3.1.3.

3.1.4.

3.2

Paragraph 3.5.1 of Annex 7 to UNECE Regulation No 49 shall be
understood as follows:

3.5.1.

For each pollutant measured on the hot WHTC and WHSC
tests at each test point during the service accumulation
schedule, a “best fit” linear regression analysis shall be
made on the basis of all test results. The results of each
test for each pollutant shall be expressed to the same
number of decimal places as the limit value for that
pollutant, as shown in the table of Annex I to Regulation
(EC) No 595/2009, plus one additional decimal place. In
accordance with paragraph 3.2.1.4 of Annex 7 to Regulation
UNECE No 49, if it has been agreed that only one test cycle
(hot WHTC or WHSC) be run at each test point and the
other test cycle (hot WHTC or WHSC) run only at the
beginning and at the end of the service accumulation
schedule, the regression analysis shall be made only on the
basis of the test results from the test cycle run at each test
point.

At the request of the manufacturer and with the prior
approval of the approval authority a non-linear regression
shall be permitted.’

Paragraph 3.7.1 of Annex 7 to UN/ECE Regulation No 49 shall be
understood as follows:

3.7.1.

The engines shall meet the respective emission limits for
each pollutant, as given in the table of Annex I to Regulation
(EC) No 595/2009, after application of the deterioration
factors to the test result as measured in accordance with
Annex III (eg,s, €pn). Depending on the type of deterioration
factor (DF), the following provisions shall apply:

(a) multiplicative: (egas Or €py) * DF < emission limit

(b) additive: (egas Or €py) + DF < emission limit’

Paragraph 3.8.1 of Annex 7 to UNECE Regulation No 49 shall be
understood as follows:

3.8.1.

Conformity of production for emissions compliance shall be
checked on the basis of the requirements set out in Section 7
of Annex I to this Regulation.’

Paragraph 3.8.3 of Annex 7 to UNECE Regulation No 49 shall be
understood as follows:

3.8.3.

For the purposes of type-approval, only the deterioration
factors provided for in paragraphs 3.5 or 3.6 of Annex 7
to UNECE Regulation No 49 shall be specified in points
1.4.1 and 1.4.2 of the Addendum to Appendix 5 and in
points 1.4.1 and 1.4.2 of the Addendum to Appendix 7 of
Annex [ to this Regulation.’

The use of market fuels is allowed for conducting the service accumu-
lation schedule. A reference fuel shall be used to carry out the
emission test.
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4.1.

MAINTENANCE

The requirements on maintenance shall be those set out in paragraph 4
of Annex 7 to UNECE Regulation No 49.

Emission-related scheduled maintenance
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1.1.

2.1.

4.1.

5.1.

ANNEX VIII

CO, EMISSIONS AND FUEL CONSUMPTION

INTRODUCTION

This Annex sets out the provisions and test procedures for reporting CO,
emissions and fuel consumption.

GENERAL REQUIREMENTS

The general requirements shall be those set out in paragraph 2 of Annex
12 to UNECE Regulation No 49.

DETERMINATION OF CO, EMISSIONS

The requirements for the determination of CO, emissions shall be those
set out in paragraph 3 of Annex 12 to UNECE Regulation No 49, with the
exception provided for in point 3.1.1.

. Paragraph 3.1 and Appendix 1 of Annex 12 to UNECE Regulation No 49

shall not apply to dual-fuel engines and vehicles. Paragraph 10.3 of Annex
15 to UNECE Regulation No 49, which provides additional dual-fuel
specific CO, determination requirements, shall apply instead.

DETERMINATION OF FUEL CONSUMPTION

The requirements for the determination of fuel consumption shall be those
set out in paragraph 4 of Annex 12 to UNECE Regulation No 49.

Provisions on CO, emissions and fuel consumption for extension of an EC
type-approval for a vehicle type-approved under Regulation (EC)
No 595/2009 and this Regulation with a reference mass exceeding
2 380 kg but not exceeding 2 610 kg.

The provisions on CO, emissions and fuel consumption for extension of a
type-approval for a vehicle type-approved under this Regulation with a
reference mass exceeding 2 380 kg but not exceeding 2 610 kg, shall be
those set out in Appendix 1 of Annex 12 to UNECE Regulation No 49,
with the exceptions provided for in points 5.1.1 and 5.1.2 of this Regu-
lation.

. Paragraph A.1.1.1 of Appendix 1 of Annex 12 to UNECE Regulation

No 49 shall be understood as follows:

‘A.1.1.1.  This Appendix sets out the provisions and test procedures for
reporting CO, emissions and fuel consumption for extension of
an EC type-approval for a vehicle type-approved under Regu-
lation (EC) No 595/2009 and this Regulation, to a vehicle with
a reference mass exceeding 2380 kg but not exceeding
2610 kg.’
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5.1.2. Paragraph A.1.2.1 of Appendix 1 of Annex 12 to UNECE Regulation

5.2.

No 49 shall be understood as follows:

‘A.1.2.1. In order to receive an extension of an EC type-approval for a
vehicle in respect of its engine type-approved under Regulation
(EC) No 595/2009 and this Regulation to a vehicle with a
reference mass exceeding 2380 kg but not exceeding
2610 kg, the manufacturer shall meet the requirements of
UNECE Regulation No 101, with the exceptions provided
for in paragraphs A.1.2.1.2 and A.1.2.1.3.”

Extension of a type-approval under this Section shall not be possible for
dual-fuel vehicles.
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ANNEX IX

SPECIFICATIONS OF REFERENCE FUELS

Technical data on fuels for testing compression ignition and dual-fuel engines

Type: Diesel (B7)

Limits (1)
Parameter Unit Test method
Minimum Maximum
Cetane Index 46,0 EN ISO 4264
Cetane number (%) 52,0 56,0 EN ISO 5165
Density at 15 °C kg/m® 833,0 837,0 EN ISO 12185
Distillation:
— 50 % point °C 245,0 — EN ISO 3405
— 95 % point °C 345,0 360,0 EN ISO 3405
— final boiling point °C — 370,0 EN ISO 3405
Flash point °C 55 — EN ISO 2719
Cloud point °C -10 EN 23015
Viscosity at 40 °C mm?/s 2,30 3,30 EN ISO 3104
Polycyclic aromatic hydrocarbons % m/m 2,0 4,0 EN 12916
Sulphur content mg/kg 10,0 EN ISO 20846
EN ISO 20884
Copper corrosion 3hrs, 50 °C Class 1 EN ISO 2160
Conradson carbon residue (10 % DR) % m/m 0,20 EN ISO 10370
Ash content % m/m — 0,010 EN ISO 6245
Total contamination mg/kg 24 EN 12662
Water content mg/kg 200 EN ISO 12937
Acid number mg KOH/g 0,10 EN ISO 6618
Lubricity (HFRR wear scan diameter at 60 °C) pm — 400 EN ISO 12156
Oxidation stability at 110 °C (%) h 20,0 EN 15751
FAME (%) % v/Iv 6,0 7,0 EN 14078

(") The values quoted in the specifications are ‘true values’. In establishment of their limit values the terms of ISO 4259 Petroleum
products — Determination and application of precision data in relation to methods of test have been applied and in fixing a minimum
value, a minimum difference of 2R above zero has been taken into account; in fixing a maximum and minimum value, the minimum
difference is 4R (R = reproducibility). Notwithstanding this measure, which is necessary for technical reasons, the manufacturer of
fuels shall nevertheless aim at a zero value where the stipulated maximum value is 2R and at the mean value in the case of quotations
of maximum and minimum limits. Should it be necessary to clarify whether a fuel meets the requirements of the specifications, the
terms of ISO 4259 shall be applied.

(?) The range for cetane number is not in accordance with the requirements of a minimum range of 4R. However, in the case of a
dispute between fuel supplier and fuel user, the terms of ISO 4259 may be used to resolve such disputes provided replicate
measurements, of sufficient number to archive the necessary precision, are made in preference to single determinations.

(®) Even though oxidation stability is controlled, it is likely that shelf life will be limited. Advice shall be sought from the supplier as to
storage conditions and life.

(*) FAME content to meet the specification of EN 14214.
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Type: Ethanol for dedicated compression-ignition engines (ED95) (')

Parameter Unit Limits (%)
Test method (%)
Minimum Maximum
Total alcohol (Ethanol incl. content on higher % m/m 92,4 EN 15721
saturated alcohols)
Other higher saturated mono-alcohols (C3-Cs) % m/m 2,0 EN 15721
Methanol % m/m 0,3 EN 15721
Density at 15 °C kg/m® 793,0 815,0 EN-ISO 12185
Acidity, calculated as acetic acid % m/m 0,0025 EN 15491
Appearance Bright and clear
Flashpoint °C 10 EN 3679
Dry residue mg/kg 15 EN 15691
Water content % m/m 6,5 EN 15489 (%)
EN-ISO 12937
EN 15692
Aldehydes calculated as acetaldehyde % m/m 0,0050 ISO 1388-4
Esters calculated as ethylacetat % m/m 0,1 ASTM D1617
Sulphur content mg/kg 10,0 EN 15485
EN 15486
Sulphates mg/kg 4,0 EN 15492
Particulate contamination mg/kg 24 EN 12662
Phosphorus mg/l 0,20 EN 15487
Inorganic chloride mg/kg 1,0 EN 15484 or
EN 15492
Copper mg/kg 0,100 EN 15488
Electrical Conductivity uS/cm 2,50 DIN 51627-4 or
prEN 15938

(") Additives, such as cetane improver as specified by the engine manufacturer, may be added to the ethanol fuel, as long as no negative
side effects are known. If these conditions are satisfied, the maximum allowed amount is 10 % m/m.

(®) The values quoted in the specifications are ‘true values’. In establishment of their limit values the terms of ISO 4259 Petroleum
products — Determination and application of precision data in relation to methods of test have been applied and in fixing a minimum
value, a minimum difference of 2R above zero has been taken into account; in fixing a maximum and minimum value, the minimum
difference is 4R (R = reproducibility). Notwithstanding this measure, which is necessary for technical reasons, the manufacturer of
fuels shall nevertheless aim at a zero value where the stipulated maximum value is 2R and at the mean value in the case of quotations
of maximum and minimum limits. Should it be necessary to clarify whether a fuel meets the requirements of the specifications, the
terms of ISO 4259 shall be applied.

(®) Equivalent EN/ISO methods will be adopted when issued for properties listed above.

(*) Should it be necessary to clarify whether a fuel meets the requirements of the specifications, the terms of EN 15489 shall be applied.
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Technical data on fuels for testing positive ignition and dual-fuel engines

Type: Petrol (E10)

Limits (')
Parameter Unit Test method
Minimum Maximum
Research octane number, RON (%) 95,0 98,0 EN ISO 5164
Motor octane number, MON (3) 85,0 89,0 EN ISO 5163
Density at 15 °C kg/m® 743,0 756,0 EN ISO 12185
Vapour pressure (DVPE) kPa 56,0 60,0 EN 13016-1
Water content max 0,05 % v/v EN 12937
Appearance at — 7 °C: clear
and bright
Distillation:
— evaporated at 70 °C % vIv 34,0 46,0 EN ISO 3405
— evaporated at 100 °C % viv 54,0 62,0 EN ISO 3405
— evaporated at 150 °C % Vv 86,0 94,0 EN ISO 3405
— final boiling point °C 170 195 EN ISO 3405
Residue % vIv — 2,0 EN ISO 3405
Hydrocarbon analysis:
— olefins % vIv 6,0 13,0 EN 22854
— aromatics % vIv 25,0 32,0 EN 22854
— benzene % vIv — 1,00 EN 22854 EN 238
— saturates % viv report EN 22854
Carbon/hydrogen ratio report
Carbon/oxygen ratio report
Induction Period (4) minutes 480 — EN ISO 7536
Oxygen content (%) % m/m 33 3,7 EN 22854
Solvent washed gum (Existent gum content) mg/100 ml — 4 EN ISO 6246
Sulphur content (°) mg/kg — 10 EN ISO 20846
EN ISO 20884

Copper corrosion 3hrs, 50 °C — class 1 EN ISO 2160
Lead content mg/l — 5 EN 237
Phosphorus content (7) mg/l — 1,3 ASTM D 3231
Ethanol (%) % v/Iv 9,0 10,0 EN 22854

(') The values quoted in the specifications are ‘true values’. In establishment of their limit values the terms of ISO 4259 Petroleum
products - Determination and application of precision data in relation to methods of test have been applied and in fixing a minimum
value, a minimum difference of 2R above zero has been taken into account; in fixing a maximum and minimum value, the minimum
difference is 4R (R = reproducibility). Notwithstanding this measure, which is necessary for technical reasons, the manufacturer of
fuels shall nevertheless aim at a zero value where the stipulated maximum value is 2R and at the mean value in the case of quotations
of maximum and minimum limits. Should it be necessary to clarify whether a fuel meets the requirements of the specifications, the
terms of ISO 4259 shall be applied.

(3) Equivalent EN/ISO methods will be adopted when issued for properties listed above.

(®) A correction factor of 0,2 for MON and RON shall be subtracted for the calculation of the final result in accordance with EN
228:2008.

(*) The fuel may contain oxidation inhibitors and metal deactivators normally used to stabilise refinery gasoline streams, but detergent/
dispersive additives and solvent oils shall not be added.

(°) Ethanol is the only oxygenate that shall be intentionally added to the reference fuel. The ethanol used shall conform to EN 15376.

(®) The actual sulphur content of the fuel used for the Type 6 test shall be reported.

(7) There shall be no intentional addition of compounds containing phosphorus, iron, manganese, or lead to this reference fuel.
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Type: Ethanol (E85)

Limits (1)
Parameter Unit Test method
Minimum Maximum
Research octane number, RON 95,0 — EN-ISO 5164
Motor octane number, MON 85,0 — EN-ISO 5163
Density at 15 °C kg/m® Report ISO 3675
Vapour pressure kPa 40,0 60,0 EN-ISO 13016-1
(DVPE)
Sulphur content (%) mg/kg — 10 EN 15485 or
EN 15486
Oxidation stability Minutes 360 EN-ISO 7536
Existent gum content (solvent washed) mg/100 ml — 5 EN-ISO 6246
Appearance Clear and bright, visibly Visual inspection
This shall be determined at ambient temperature free of suspended or
or 15 °C whichever is higher. precipitated contaminants
Ethanol and higher alcohols (%) % viv 83 85 EN 1601
EN 13132
EN 14517
E DIN 51627-3
Higher alcohols (C;-Cg) % viv — 2,0 E DIN 51627-3
Methanol % v/v 1,00 E DIN 51627-3
Petrol (*) % vIv Balance EN 228
Phosphorus mg/l 0,20 (°) EN 15487
Water content % v/v 0,300 EN 15489 or
EN 15692
Inorganic chloride content mg/l 1 EN 15492
pHe 6,5 9,0 EN 15490
Copper strip corrosion Rating Class 1 EN ISO 2160
(3 h at 50 °C)
Acidity, (as acetic acid CH;COOH) % m/m — 0,0050 EN 15491
(mg/l) (40)
Electric Conductivity uS/cm 1,5 DIN 51627-4
or
prEN 15938
Carbon/hydrogen ratio report
Carbon/oxygen ratio report

(") The values quoted in the specifications are ‘true values’. In establishment of their limit values the terms of ISO 4259 Petroleum
products — Determination and application of precision data in relation to methods of test have been applied and in fixing a minimum
value, a minimum difference of 2R above zero has been taken into account; in fixing a maximum and minimum value, the minimum
difference is 4R (R = reproducibility). Notwithstanding this measure, which is necessary for technical reasons, the manufacturer of
fuels shall nevertheless aim at a zero value where the stipulated maximum value is 2R and at the mean value in the case of quotations
of maximum and minimum limits. Should it be necessary to clarify whether a fuel meets the requirements of the specifications, the
terms of ISO 4259 shall be applied.

(?) The actual sulphur content of the fuel used for the emission tests shall be reported.

(®) Ethanol to meet specification of EN 15376 is the only oxygenate that shall be intentionally added to this reference fuel.

(*) The unleaded petrol content can be determined as 100 minus the sum of the percentage content of water, alcohols, MTBE and ETBE.

(°) There shall be no intentional addition of compounds containing phosphorus, iron, manganese, or lead to this reference fuel.
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Type: LPG
Parameter Unit Fuel A Fuel B Test method
Composition: EN 27941
Cs-content % viv 30 £ 2 85 +2
Cy4-content % v/iv Balance (') Balance (')
<Cz, >Cy % Vv Maximum 2 | Maximum 2
Olefins % viv Maximum Maximum
12 15
Evaporation residue mg/kg Maximum Maximum EN 15470
50 50
Water at 0 °C Free Free EN 15469
Total sulphur content including odorant mg/kg Maximum Maximum | EN 24260, ASTM D
10 10 3246
ASTM 6667
Hydrogen sulphide None None EN-ISO 8819
Copper strip corrosion Rating Class 1 Class 1 ISO 6251 (3
(1 h at 40 °C)
Odour Charac- Charac-
teristic teristic
Motor octane number (%) Minimum Minimum EN 589 Annex B
89,0 89,0

(') Balance shall be read as follows: balance = 100 - C; - < C3 - > Cy.

(®>) This method may not accurately determine the presence of corrosive materials if the sample contains corrosion inhibitors or other
chemicals which diminish the corrosivity of the sample to the copper strip. Therefore, the addition of such compounds for the sole

purpose of biasing the test method is prohibited.

() At the request of the engine manufacturer, a higher MON could be used to perform the type-approval tests.

Type: Natural gas/biomethane

Limits
Characteristics Units Basis — - Test method
minimum maximum

Reference fuel Gy
Composition:
Methane 87 84 89
Ethane 13 11 15
Balance (') % mole — — 1 ISO 6974
Sulphur content mg/m® (%) — 10 ISO 6326-5
Notes:

(") Inerts + Cyy

(?) Value to be determined at standard conditions 293,2 K (20 °C) and 101,3 kPa.
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Reference fuel G,;

Composition:

Methane 92,5 91,5 93,5

Balance (') % mole — — 1 1SO 6974
N, % mole 7,5 6,5 8,5

Sulphur content mg/m3 @) — — 10 ISO 6326-5
Notes:

(") Inerts (different from N,) + Cy+ Cope

() Value to be determined at 2932 K (20 °C) and 101,3 kPa.

Reference fuel G;s

Composition:

Methane % mole 86 84 88

Balance (') % mole — — 1 1SO 6974
N, % mole 14 12 16

Sulphur content mg/m? (%) — — 10 ISO 6326-5
Notes:

(") Tnerts (different from Ny) + Cot+ Cos

() Value to be determined at 2932 K (20 °C) and 101,3 kPa.

Reference fuel Gy

Composition:

Methane % mole 100 99 100 ISO 6974
Balance (') % mole — — 1 ISO 6974
N, % mole ISO 6974
Sulphur content mg/m® (%) — — 10 ISO 6326-5
Wobbe Index (net) MI/m? (3) 482 472 492

Notes:

(") Inerts (different from Ny) + C, + Cy+.

(®) Value to be determined at 293,2 K (20 °C) and 101,3 kPa.
(®) Value to be determined at 273,2 K (0 °C) and 101,3 kPa.
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1.1.

2.2.

2.4.

24.1.

2.4.1.1.

ANNEX X

ON-BOARD DIAGNOSTICS

INTRODUCTION

This Annex sets out the functional aspects of on-board diagnostic
(OBD) systems for the control of emissions from engine systems
which are covered by this Regulation.

GENERAL REQUIREMENTS

The general requirements shall be those set out in paragraph 2 of
Annex 9A to UNECE Regulation No 49, with the exceptions
provided for in point 2.2.1 of this Regulation.

Paragraphs 2.3.2.1 and 2.3.2.2 of Annex 9A to UNECE Regulation
No 49 shall be understood as follows:

2.3.2.1. The performance of the particulate after treatment device,
including the filtration and continuous regeneration
processes, shall be monitored against the OBD threshold
limit specified in Table 1 of this Annex.

2.3.2.2. Before the dates specified in Article 4(8) of this Regulation
and in the case of a wall-flow diesel particulate filter (DPF),
the manufacturer may choose to apply the performance
monitoring requirements set out in Appendix 8 of Annex
9B to UNECE Regulation No 49 instead of the requirements
set out in paragraph 2.3.2.1, if he can demonstrate with
technical documentation that in case of deterioration there
is a positive correlation between the loss of filtration effi-
ciency and the loss of pressure drop (delta pressure) across
the DPF under the operating conditions of the engine
specified in the tests described in Appendix 8 of Annex
9B to UNECE Regulation No 49.’

The Commission shall conduct a review of the monitoring
requirements set out in point 2.3.2.1 of Annex 9A to UNECE Regu-
lation No 49 by 31 December 2012. In case the technical non-feasi-
bility of the respective requirements by the dates specified in
Article 4(8) of this Regulation is demonstrated, the Commission
shall make a proposal for amending those dates accordingly.

Alternative approval

If requested by the manufacturer, for vehicles of categories M, and Ny,
for vehicles of categories M; and N, with a technically permissible
maximum laden mass not exceeding 7,5 tonnes, and for vehicles of
category M; Class I, Class II and Class A and Class B as defined in
Annex 1 to Directive 2001/85/EC with a permissible mass not
exceeding 7,5 tonnes, compliance with the requirements set out in
Annex XI to Regulation (EC) No 692/2008 shall be considered
equivalent to the compliance with this Annex, in accordance with
the following equivalences:

The OBD standard Euro 6 — plus IUPR in Table 1 of Appendix 6 of
Annex | to Regulation (EC) No 692/2008 shall be considered
equivalent to the character A of Table 1 of Appendix 9 of Annex I
to this Regulation.
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2.4.12.

2.4.1.3.

2.4.1.a.

2.4.1.b.

2.4.1b.1.

2.4.1b.2.

242,

2.4.4.

2.5.

The OBD standard Euro 6 — 1 in Table 1 of Appendix 6 of Annex I to
Regulation (EC) No 692/2008 shall be considered equivalent to the
character B of Table 1 of Appendix 9 of Annex I to this Regulation.

The OBD standard Euro 6-2 in Table 1 of Appendix 6 of Annex I to
Regulation (EC) No 692/2008 shall be considered equivalent to the
characters C and D of Table 1 of Appendix 9 of Annex I to this
Regulation.

If such alternative approval is used, the information related to OBD
systems in points 3.2.12.2.7.1 to 3.2.12.2.7.4 of Part 2 of Appendix 4
to Annex I is replaced by the information in point 3.2.12.2.7 of
Appendix 3 to Annex I to Regulation (EC) No 692/2008.

The equivalences set out in point 2.4.1. shall apply in the following
manner:

The OTL’s and dates referred to in Table 1 of Appendix 9 of Annex I
to this Regulation and relevant to the assigned character for which the
type-approval is sought shall apply.

The requirements on NO control measures set out in points 2.1.2.2.1
to 2.1.2.2.5 of Annex XIII shall apply.

PMI ——————— <

As an alternative to the requirements set out in Section 4 of Annex 9B
to UN/ECE Regulation No 49 and those described in this Annex,
engine manufacturers whose world-wide annual production of
engines within an engine type subject to this Regulation is less than
500 engines per year, may obtain EC type-approval on the basis of the
other requirements of this Regulation when the emission control
components of the engine system are at least monitored for circuit
continuity, and for rationality and plausibility of sensor outputs, and
when the aftertreatment system is at least monitored for total func-
tional failure. Engine manufacturers whose world-wide annual
production of engines within an engine type subject to this Regulation
is less than 50 engines per year, may obtain EC type-approval on the
basis of the requirements of this Regulation when the emission control
components of the engine system are at least monitored for circuit
continuity, and for rationality and plausibility of sensor outputs (com-
ponent monitoring).

A manufacturer shall not be permitted to use the alternative provisions
specified in this point for more than 500 engines per year.

The approval authority shall inform the Commission of the circum-
stances of each type-approval granted under Sections 2.4.1 and 2.4.2.

Conformity of production

The OBD system is subject to the requirements for conformity of
production specified in Directive 2007/46/EC.
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2.6.

2.6.1.

2.6.2.

2.6.3.

3.2

3.2.1.

3.2.2.

If the approval authority decides that verification of the conformity of
production of the OBD system is required, the verification shall be
conducted in accordance with the requirements specified in Annex I to
this Regulation.

Dual-fuel engines and vehicles

Dual-fuel engines and vehicles shall comply with the requirements
applicable to diesel engines specified in this Annex, regardless of
whether operating in dual-fuel or diesel mode.

In addition to point 2.6.1, dual-fuel engines and vehicles shall comply
with the OBD requirements set out in paragraph 7 of Annex 15 to
UNECE Regulation No 49.

The provisions for alternative approval set out in point 2.4.1 shall not
apply in the case of dual-fuel vehicles and engines.

PERFORMANCE REQUIREMENTS

The performance requirements shall be those set out in Section 5 of
Annex 9B to UN/ECE Regulation No 49.

OBD threshold limits

The OBD threshold limits (hereinafter ‘OTLs”) applicable to the OBD
system are those specified in the rows ‘general requirements’ of Table
1 for compression ignition engines and of Table 2 for positive ignition
engines.

Until the end of the phase-in period set out in Article 4(7), the OBD
threshold limits specified in rows ‘phase-in period’ of Table 1 for
compression ignition engines and of Table 2 for positive ignition
engines shall apply.

Table 1

OTLs (compression ignition engines, including dual-fuel engines)

Limit in mg/kWh
NO, PM Mass
phase-in period 1500 25
general requirements 1200 25
Table 2

OTLs (positive ignition engines)

Limit in mg/kWh
NO (€[0)
phase-in period 1500 7500 (1)
general requirements 1200 7 500

(") The limit shall apply as from the dates set out in row B of Table 1 in
Appendix 9 to Annex I.
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4.1.

5.1.

6.2.

6.2.1.

6.2.2.

DEMONSTRATION REQUIREMENTS

The demonstration requirements shall be those set out in paragraph 4
of Annex 9A to UNECE Regulation No 49.

DOCUMENTATION REQUIREMENTS

The documentation requirements shall be those set out in paragraph 5
of Annex 9A to UNECE Regulation No 49. The documentation
package shall be provided in accordance with the provisions of
Article 5(3) and Section 8 of Annex I to this Regulation.

IN-USE PERFORMANCE REQUIREMENTS

The in-use performance requirements shall be those set out in
paragraph 6 of Annex 9A to UNECE Regulation No 49, with the
exceptions set out in points 6.1.1 to 6.1.3 of this Regulation.

The documentation package shall be provided in accordance with the
provisions of Article 5(3) and Section 8 of Annex 1 to this Regulation.

Minimum in-use performance ratio

Paragraph 6.2.2 of Annex 9A to UNECE Regulation No 49 shall be
understood as follows:

‘The value of minimum in-use performance ratio [UPR(min) is 0.1 for
all monitors.’

The conditions set out in paragraph A.1.5 of Appendix 1 of UNECE
Regulation No 49 shall be subjected to review after the end of the
phase-in period specified in Article 4(7) of this Regulation.

Assessment of the in-use performance during the phase-in period

During the phase-in period set out in Article 4(7) the assessment of the
in-use performance of OBD systems shall be conducted in accordance
with the provisions set out in Appendix 5 of this Annex.

During the phase-in-period set out in Article 4(7), compliance of the
OBD systems with the requirements set out in paragraph 6.2.3 of
Annex 9A to UNECE Regulation No 49 is not mandatory.



02011R0582 — EN — 18.01.2018 — 008.001 — 146

Appendix 5

Assessment of the in-use performance of the on-board diagnostic system

1.1.

2.2.

2.3.

2.4.
2.4.1.

2.4.2.

2.4.3.

during the phase-in period

GENERAL

This Appendix specifies the process to be followed for the in-use
performance assessment of the OBD system as regards the provisions
set out in Section 6 during the phase-in period set out in Article 4(7).

PROCEDURE FOR OBD IN-USE PERFORMANCE ASSESSMENT

The in-use performance assessment during the phase-in period set out in
Article 4(7) shall consist of a survey programme including at least two in-
use performance surveys, each of 9 months duration. These two surveys
shall be completed not later than by 1 July 2015.

Each manufacturer’s first survey shall start when the first complete or
completed vehicle fitted with an engine produced by that manufacturer
and type-approved according to this Regulation is put into service.

The surveys shall be organised and conducted by each manufacturer, in
close cooperation with the approval authority that granted the type-
approval of the vehicles or engines concerned.

Data Handling During the Phase-In Period set out in Article 4(7)

In order to achieve the aim of the phase-in period set out in Article 4(7)
with respect to improvements in the assessment of the OBD in-use
performance requirements set out in Appendix 4 of this Annex, manu-
facturers shall provide approval authorities and the Commission with
following information:

(a) the IUPR data that manufacturers are required to supply in accordance
with Section 6 of this Appendix;

(b) additional OBD information that manufacturers are required to supply
by this Regulation and that may or may not be considered to be
confidential;

(c) additional data provided voluntarily by the manufacturer as an aid to
achieving the aim of the phase-in period, and which may be
considered to be commercially sensitive by the manufacturer.

The passing of information considered confidential or commercially
sensitive under the terms of this Regulation falling into the category
referred to in points (b) or (c) of Section 2.4.1 to third parties other
than those mentioned in Section 2.4.1 and 2.4.3 shall be subject to the
manufacturer’s agreement.

Examples of the kinds of aspects of the complementary data within the
category defined in point (c) of Section 2.4.1 that might reasonably be
thought to be commercially sensitive include the following:

(a) information that would permit the identity of either the vehicle or
engine manufacturer, or of the vehicle operator, to be determined or
to be inferred with reasonable confidence;

(b) information on measurement techniques that are under development.
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2.5.

2.6.

4.1.
4.1.1.

4.2.
4.2.1.

5.1.
5.1.1.

5.2.
5.2.1.

522.

5.2.3.

Section 2.4 of Appendix 4 shall apply to the problems posed by faulty or
non-conformant communication interfaces.

Engines or vehicles where the collection of in-use performance data
influences the OBD monitoring performance shall be considered to be
non-compliant.

OBD IN-USE PERFORMANCE DATA

The OBD in-use performance data to be considered for assessing the
conformity of an OBD engine family shall be those recorded by the
OBD system in accordance with Section 6 of Annex 9C to UN/ECE
Regulation No 49, and made available in accordance with the
requirements of Section 7 of that Annex.

VEHICLE AND ENGINE SELECTION
Engine selection

In each of the two surveys required by Section 2.1 only one engine family
and one OBD engine family shall be considered.

. If before 1 July 2015 a manufacturer has placed more than one engine

family or OBD engine family on the market, the two surveys shall cover
different engine families or OBD engine families, respectively.

. One of the surveys undertaken shall be performed using vehicles equipped

with engines belonging to the engine family with the highest sales volume
reasonably expected after 31 December 2013, considering information
provided by the manufacturer.

. Engines of a single engine family or OBD engine family may continue to

be included in the same survey even if the monitoring systems with which
they are equipped are of different generations or modification states.

Vehicle selection

The vehicle selection rules shall be those defined in Section 4.2 of
Appendix 4 to this Annex.

IN-USE PERFORMANCE SURVEYS
Collection of in-use performance data

The rules concerning the collection of in-use performance data shall be
those specified in Section 5.1 of Appendix 4.

Notwithstanding the provisions of Section 5.1.2 of Appendix 4, the results
from the group of monitors under evaluation shall be disregarded if a
minimum value of 25 for its denominator has not been reached unless
disregarding the data would result in there being fewer than 10 vehicles
considered for the sampling in the survey during the 9 month survey
duration.

Assessment of the in-use performance

An assessment of the in-use performance shall be made for each group of
monitors within the OBD engine family considered in a vehicle segment.

The actual performance ratio per group of monitors for an individual
engine (IUPR,) shall be calculated from the numerator, and denominator,
retrieved from the OBD system of the vehicle in which it is fitted.

The assessment of the in-use performance of the OBD engine family shall
be made for each group of monitors within the OBD engine family
considered in a vehicle segment in accordance with the provisions of
Section 6.5.1 of this Annex
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5.2.4. 1f any of the conditions mentioned in Section 6.5.1 of this Annex is not

6.1.

6.2.

6.3.

6.4.

met, this shall be reported to the approval authority together with the
manufacturer’s assessment of the reason for this situation arising and, if
applicable, a plan of the work that the manufacturer will undertake with
the aim of correcting the issue at latest for all vehicles registered for the
first time in the Union after the end of the phase-in period.

REPORT TO THE APPROVAL AUTHORITY AND THE
COMMISSION

For each survey performed in accordance with the provisions of this
Appendix, the manufacturer shall provide the approval authority and the
Commission with a report on the in-use performance of the OBD engine
family that contains the following information:

The list of the engine families and OBD engine families considered for the
survey.

Information concerning the vehicles considered in the survey including the
following:

(a) the total number of vehicles considered in the survey;

(b) the number and the type of vehicle segments;

(c) the VIN, and a short description (type-variant-version) of each vehicle;
(d) the segment to which an individual vehicle belongs;

(e) the usual type of duty or mode of operation of each individual vehicle;

(f) the accumulated mileage of each individual vehicle and/or the
accumulated operating hours of its engine.

In-use performance information for each vehicle including the following:

(a) the numerator,, denominator,, and in-use performance ratio (IUPR,)
for each group of monitors;

(b) the general denominator, the value of the ignition cycle counter, the
total engine running hours.

The results of the in-use performance statistics including the following:
(a) the average value IUPR, of the IUPR, values of the sample;

(b) the number and the percentage of engines in the sample that have an
IUPR, equal to or above IUPR,,(min).
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ANNEX XI

EC TYPE-APPROVAL OF REPLACEMENT POLLUTION CONTROL

1.1.

2.1.
2.1.1.

2.2.
2.2.1.

2.2.2.

DEVICES AS SEPARATE TECHNICAL UNIT

INTRODUCTION

This Annex contains additional requirements for the type-approval of
replacement pollution control devices as separate technical units.

GENERAL REQUIREMENTS
Marking

Each replacement pollution control device shall bear at least the
following identifications:

(a) the manufacturer’s name or trade mark;

(b) the make and identifying part number of the replacement pollution
control device as recorded in the information document issued in
accordance with the model set out in Appendix 1.

Each original replacement pollution control device shall bear at least the
following identifications:

(a) the vehicle or engine manufacturer’s name or trade mark;

(b) the make and identifying part number of the original replacement
pollution control device as recorded in the information referred to in
point 2.3.

Documentation

Each replacement pollution control device shall be accompanied by the
following information:

(a) the manufacturer’s name or trade mark;

(b) the make and identifying part number of the replacement pollution
control device as recorded in the information document issued in
accordance with the model set out in Appendix 1;

(c) the vehicles or engines including year of manufacture for which the
replacement pollution control device is approved, including, where
applicable, a marking to identify if the replacement pollution control
device is suitable for fitting to a vehicle that is equipped with an on-
board diagnostic (OBD) system;

(d) installation instructions.

The information referred to in this point shall be available in the product
catalogue distributed to points of sale by the manufacturer of replace-
ment pollution control devices.

Each original replacement pollution control device shall be accompanied
by the following information:

(a) the vehicle or engine manufacturer’s name or trade mark;

(b) the make and identifying part number of the original replacement
pollution control device as recorded in the information mentioned in
Section 2.3;
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2.3.

3.2.

(c) the vehicles or engines for which the original replacement pollution
control device is of a type covered by point 3.2.12.2.1 of Appendix
4 to Annex I, including, where applicable, a marking to identify if
the original replacement pollution control device is suitable for
fitting to a vehicle that is equipped with an on-board diagnostic
(OBD) system;

(d) installation instructions.

This information referred to in this point shall be available in the
product catalogue distributed to points of sale by the vehicle or
engine manufacturer.

For an original replacement pollution control device, the vehicle or
engine manufacturer shall provide to the approval authority the
necessary information in electronic format which makes the link
between the relevant part numbers and the type-approval documentation.

This information shall contain the following:

(a) make(s) and type(s) of vehicle or engine;

(b) make(s) and type(s) of original replacement pollution control device;
(c) part number(s) of original replacement pollution control device;
(d) type-approval number of the relevant engine or vehicle type(s).

EC SEPARATE TECHNICAL UNIT TYPE-APPROVAL MARK

Every replacement pollution control device conforming to the type
approved under this Regulation as a separate technical unit shall bear
an EC type-approval mark.

This mark shall consist of a rectangle surrounding the lower-case letter
‘e’ followed by the distinguishing number of the Member State which
has granted the EC type-approval:

1. for Germany

2. for France

3. for Italy

4. for the Netherlands
5. for Sweden

6. for Belgium

7. for Hungary

8. for Czech Republic
9. for Spain

11. for the United Kingdom
12. for Austria

13. for Luxembourg
17. for Finland

18. for Denmark

19. for Romania
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3.3.

3.4.

4.1.

4.1.1.

20. for Poland
21. for Portugal
23. for Greece

24. for Ireland

25. for Croatia

26. for Slovenia
27. for Slovakia
29. for Estonia
32. for Latvia
34. for Bulgaria
36. for Lithuania
49. for Cyprus
50. for Malta

The EC type-approval mark shall also include in the vicinity of the
rectangle the ‘base approval number’ contained in Section 4 of the
type-approval number referred to in Annex VII to Directive
2007/46/EC, preceded by the two figures indicating the sequence
number assigned to the latest major technical amendment to Regulation
(EC) No 595/2009 or this Regulation on the date EC type-approval for a
separate technical unit was granted. For this Regulation, the sequence
number is 00.

The EC type-approval mark shall be affixed to the replacement pollution
control device in such a way as to be clearly legible and indelible. It
shall, wherever possible, be visible when the replacement pollution
control device is installed on the vehicle.

An example of the EC type-approval mark for a separate technical unit
is given in Appendix 8 to Annex I.

TECHNICAL REQUIREMENTS
General requirements

The replacement pollution control device shall be designed, constructed
and capable of being mounted so as to enable the engine and vehicle to
comply with the rules with which it was originally in compliance and
that pollutant emissions are effectively limited throughout the normal
life of the vehicle under normal conditions of use.

The installation of the replacement pollution control device shall be at
the exact position of the original equipment pollution control device,
and the position on the exhaust line of the exhaust gas, temperature and
pressure sensors shall not be modified.

If the original equipment pollution control device includes thermal
protections, the replacement pollution control device shall include
equivalent protections.

Upon request of the applicant for the type-approval of the replacement
component, the approval authority that granted the original type-
approval of the engine system shall make available on a non-discrimi-
natory basis, the information referred to in points 3.2.12.2.6.8.1 and
3.2.12.2.6.8.2 in Part 1 of the information document contained in
Appendix 4 to Annex I for each engine to be tested.
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4.2.

43.1.1.

43.1.2.

43.2.1.

General durability requirements

The replacement pollution control device shall be durable, that is
designed, constructed and capable of being mounted so that reasonable
resistance to the corrosion and oxidation phenomena to which it is
exposed is obtained, having regard to the conditions of use of the
vehicle.

The design of the replacement pollution control device shall be such
that the elements active in controlling emissions are adequately
protected from mechanical shock so as to ensure that pollutant
emissions are effectively limited throughout the normal life of the
vehicle under normal conditions of use.

The applicant for type-approval shall provide to the approval authority
details of the test used to establish robustness to mechanical shock and
the results of that test.

Requirements regarding emissions

Outline of procedure for evaluation of emissions

The engines indicated in point (a) of Article 16(4) equipped with a
complete emissions control system, including the replacement
pollution control device of the type for which approval is requested,
shall be subjected to tests appropriate for the intended application as
described in Annex 4 to UNECE Regulation No 49, in order to compare
its performance with the original emissions control system in accordance
with the procedure described in points 4.3.1.1 and 4.3.1.2.

Where the replacement pollution control device does not comprise the
complete emissions control system, only new original equipment or new
original replacement pollution control components shall be used to
provide a complete system.

The emissions control system shall be aged according to the procedure
described in point 4.3.2.4 and retested to establish the durability of its
emissions performance.

The durability of a replacement pollution control device is determined
from a comparison of the two successive sets of exhaust gas emissions
tests:

(a) the first set is that made with the replacement pollution control
device which has been run in with 12 WHSC Cycles;

(b) the second set is that made with the replacement pollution control
device which has been aged by the procedures detailed below.

Where approval is applied for different types of engines from the same
engine manufacturer, and provided that these different types of engines
are fitted with an identical original equipment pollution control system,
the testing may be limited to at least two engines selected after
agreement with the approval authority.

Procedure for evaluation of emissions performance of a replacement
pollution control device

The engine or engines shall be fitted with a new original equipment
pollution control device according to Article 16(4).
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43.2.2.

43.23.

4324

43.25.

The exhaust after-treatment system shall be preconditioned with 12
WHSC cycles. After this preconditioning, the engines shall be tested
in accordance with the WHDC test procedures described in Annex 4 to
UNECE Regulation No 49. Three exhaust gas tests of each appropriate
type shall be performed.

The test engines with the original exhaust after-treatment system or
original replacement exhaust after-treatment system shall comply with
the limit values according to the type-approval of the engine or vehicle.

Exhaust gas test with replacement pollution
control device

The replacement pollution control device to be evaluated shall be fitted
to the exhaust after-treatment system tested according to the
requirements of point 4.3.2.1, replacing the relevant original
equipment exhaust after-treatment device.

The exhaust after-treatment system incorporating the replacement
pollution control device shall then be preconditioned with 12 WHSC
cycles. After this preconditioning, the engines shall be tested in
accordance with the WHDC procedures described in Annex 4 to
UNECE Regulation No 49. Three exhaust gas tests of each appropriate
type shall be performed.

Initial evaluation of the emission of pollutants of
engines equipped with replacement pollution
control devices

The requirements regarding emissions of the engines equipped with the
replacement pollution control device shall be deemed to be fulfilled if
the results for each regulated pollutant (CO, HC, NMHC, methane,
NO,, NHj, particulate mass and particle number as appropriate for the
type-approval of the engine) meet the following conditions:

(1) M <0,85S + 0,4G;
2)M<G
where:

M: mean value of the emissions of one pollutant obtained from the
three tests with the replacement pollution control device.

S: mean value of the emissions of one pollutant obtained from the
three tests with the original or original replacement pollution
control device.

G: limit value of the emissions of one pollutant according to the type-
approval of the vehicle.

Durability of emissions performance

The exhaust after-treatment system tested in accordance with point
4.3.2.2 and incorporating the replacement pollution control device
shall be subjected to the durability procedures described in Appendix 3.

Exhaust gas test with aged replacement pollution
control device

The aged exhaust after-treatment system incorporating the aged replace-
ment control device shall then be fitted to the test engine used in points
43.2.1 and 4.3.2.2
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4.3.2.6.

4.3.2.7.

The aged exhaust after-treatment systems shall be preconditioned with
12 WHSC cycles and subsequently tested using the WHDC procedures
described in Annex 4 to UNECE Regulation No 49. Three exhaust gas
tests of each appropriate type shall be performed.

Determination of ageing factor for the replacement
pollution control device

The ageing factor for each pollutant shall be the ratio of the applied
emission value at the useful life end point and that at the start of the
service accumulation (e.g., if the emissions of pollutant A at the start of
the service accumulation are 1.50 g/kWh and those at the useful life end
point are 1.82 g/kWh, the ageing factor is 1,82/1,50 = 1,21).

Evaluation of the emission of pollutants of engines
equipped with replacement pollution control
devices

The requirements regarding emissions of the engines equipped with the
aged replacement pollution control device (as described in point 4.3.2.5)
shall be deemed to be fulfilled if the results for each regulated pollutant
(CO, HC, NMHC, methane, NO,, NHj, particulate mass and particle
number as appropriate for the type-approval of the engine) meet the
following condition:

M x AF <G

where:

M: mean value of the emissions of one pollutant obtained from the
three tests with the preconditioned replacement pollution control
device before ageing (i.e. results from Section 4.3.2)

AF: the aging factor for one pollutant

G: limit value of the emissions of one pollutant according to the type-
approval of the vehicle(s).

Replacement pollution control device technology family

The manufacturer may identify a replacement pollution control device
technology family, to be identified by basic characteristics which shall
be common to devices within the family.

To belong to the same replacement pollution control device technology
family the replacement pollution control devices shall have the
following:

(a) the same emissions control mechanism (oxidation catalyst, three-
way catalyst, particulate filter, selective catalytic reduction for
NO,, etc.);

(b) the same substrate material (same type of ceramic, or same type of
metal);
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4.34.1.

4.4.

(c) the same substrate type and cell density;

(d) the same catalytically active materials and, where more than one,
the same ratio of catalytically active materials;

(e) the same total charge of catalytically active materials;
(f) the same type of washcoat applied by the same process.

Assessment of the durability of emissions performance of a replacement
pollution control device by use of a technology family aging factor

Where the manufacturer has identified a replacement pollution control
technology family, the procedures described in point 4.3.2 may be used
to determine the Aging Factors (AFs) for each pollutant for the parent of
that family. The engine on which these tests are conducted shall have a
minimum engine displacement of [0,75 dm®] per cylinder.

Determination of durability performance of family
members

A replacement pollution control device A within a family and intended
to be mounted on an engine of displacement C, may be considered to
have the same aging factors as the parent replacement pollution control
device P, determined on an engine of displacement Cp, if the following
conditions are fulfilled:

VA/CA > VP/CP
where:

VA: Substrate volume (in dm®) of replacement pollution control device
A

Vp: Substrate volume (in dm?®) of the parent replacement pollution
control device P of the same family; and

both engines use the same method for regeneration of any emissions
control devices incorporated in the original exhaust after-treatment
system. This requirement shall apply only where devices requiring
regeneration are incorporated in the original exhaust after-treatment
system.

If these conditions are fulfilled, the emissions durability performance of
other members of the family may be determined from the emissions
results (S) of that family member determined according to the
requirements set out in points 4.3.2.1, 4.3.2.2 and 4.3.2.3 and using
the Aging Factors determined for the parent of that family.

Fuels

In the case described in point 1.1.2 of Annex I, the test procedure laid
down in points 4.3.1 to 4.3.2.7 of this Annex shall be conducted with
the fuels declared by the manufacturer of the original engine system.
However, in agreement with the type-approval authority, the durability
procedure set out in Appendix 3 and referred to in point 4.3.2.4 may be
performed only with the fuel which represents the worst case in terms of
ageing.

Requirements regarding exhaust back-pressure

The back pressure shall not cause the complete exhaust system to
exceed the value specified according to point 4.1.2 of Annex I.
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4.5.

4.6.

4.6.1.

4.6.2.

4.6.3.

Requirements regarding OBD compatibility (applicable only to re-
placement pollution control devices intended to be fitted to vehicles
equipped with an OBD system)

OBD compatibility demonstration is required only when the original
pollution control device was monitored in the original configuration.

The compatibility of the replacement pollution control device with the
OBD system shall be demonstrated by using the procedures described in
Annex X to this Regulation and Annex 9B to UN/ECE Regulation No
49 for replacement pollution control devices intended to be fitted to
engines or vehicles type-approved in accordance with Regulation (EC)
No 595/2009 and this Regulation.

The provisions in UN/ECE Regulation No 49 applicable to components
other than pollution control devices shall not apply.

The replacement pollution control device manufacturer may use the
same preconditioning and test procedure as used during the original
type-approval. In this case, the approval authority which granted
original type-approval of an engine of a vehicle shall provide, on
request and on a non-discriminatory basis, Appendix on test conditions
to Appendix 4 to Annex I which contains the number and type of
preconditioning cycles and the type of test cycle used by the original
equipment manufacturer for OBD testing of the pollution control device.

In order to verify the correct installation and functioning of all other
components monitored by the OBD system, the OBD system shall
indicate no malfunction and have no stored fault codes prior to the
installation of any of the replacement pollution control device. An
evaluation of the status of the OBD system at the end of the tests
described in points 4.3.2 to 4.3.2.7 may be used for this purpose.

The malfunction indicator shall not activate during vehicle operation
required by points 4.3.2 to 4.3.2.7.

Requirements regarding compatibility with the NO, control
measures (applicable only to replacement pollution control devices
to be fitted to vehicles equipped with sensors directly measuring
NOy concentration in the exhaust)

NO, control measures compatibility demonstration is required only
when the original pollution control device was monitored in the
original configuration.

The compatibility of the replacement pollution control device with the
NO, control measures shall be demonstrated by using the procedures
described in Annex XIII to this Regulation, for replacement pollution
control devices intended to be fitted to engines or vehicles type-
approved in accordance with Regulation (EC) No 595/2009 and this
Regulation.

The provisions in UN/ECE Regulation No 49 applicable to components
other than pollution control devices shall not apply.
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4.6.4.

4.6.5.

5.2.

5.2.1.

5.2.2.

The replacement pollution control device manufacturer may use the
same preconditioning and test procedure as used during the original
type-approval. In that case, the approval authority which granted
original type-approval of an engine of a vehicle shall provide, on
request and on a non-discriminatory basis, an information document
presented as an appendix to the Information Document provided for
in Appendix 4 to Annex I, which contains the number and type of
preconditioning cycles and the type of test cycle used by the original
equipment manufacturer for NO, control measures testing of the
pollution control device.

Point 4.5.5 shall apply to NO, control measures monitored by the OBD
system.

CONFORMITY OF PRODUCTION

Measures to ensure the conformity of production shall be taken in
accordance with Article 12 of Directive 2007/46/EC.

Special provisions

The checks referred to in Section 2.2 of Annex X to Directive
2007/46/EC shall include compliance with the characteristics as
defined under ‘type of pollution control device’ in Article 2(8) of Regu-
lation (EC) No 692/2008.

For the application of Article 12(2) of Directive 2007/46/EC, the tests
described in Section 4.3 of this Annex (requirements regarding
emissions) may be carried out. In this case, the holder of the
approval may request, as an alternative, to use as a basis for comparison
not the original equipment pollution control device, but the replacement
pollution control device which was used during the type-approval tests
(or another sample that has been proven to conform to the approved
type). Emissions values measured with the sample under verification
shall then on average not exceed by more than 15 % the mean values
measured with the sample used for reference.
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Appendix 1

MODEL
Information document No ...

relating to the EC type-approval of replacement pollution control devices

The following information shall be supplied in triplicate and include a list of
contents. Any drawings shall be supplied in appropriate scale and sufficient detail
on size A4 or on a folder of A4 format. Photographs, if any, shall show sufficient
detail.

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

0. GENERAL

0.1. Make (trade name of MANUFACLUIET): ..ovevuieeevreierreenereerreeeeeeee e eeeee

0.2, TYPE eeereirteeieecreen st et s e s e s e et n s a R s e e s sennenens

0.2.1. Commercial name(s) (if available): .......ccocevircervrrerrienieereerererese e renenenes

0.3.  Means of identification Of LYPE: ....ccccceerrerrieieieercreerirensieineeseeneieeresesseaesenes

0.5. Name and address of MaNUfACLUIET: ........ccoevreverrrvrereeeerreeerereree e sneeenes

0.7. In the case of components and separate technical units, location and
method of affixing of the EC approval mark: ........cccoieiiiiiiiininiinnns

0.8.  Name(s) and address(es) of assembly plant(s): ......cccoveeererrverieeriineenencne

0.9  Name and address of the manufacturer’s authorised representative (if any):

1. DESCRIPTION OF THE DEVICE

1.1.  Type of the replacement pollution control device: (oxidation catalyst,
three-way catalyst, SCR catalyst, particulate filter, €tc.) ....c.cocormercernurnens

1.2.  Drawings of the replacement pollution control device, identifying in
particular all the characteristics referred to under ‘type of pollution
control device’ of Article 2 of Regulation (EU) No 582/2011: ................

1.3.  Description of the engine and vehicle type or types for which the replace-
ment pollution control device is intended: ........ccccrrevernerrrneneenereneens

1.3.1. Number(s) and/or symbol(s) characterising the engine and vehicle type(s):

1.3.2 Number(s) and/or symbol(s) characterising the original pollution control
device(s) which the replacement pollution control device is intended to
TEPLACE! ettt ettt ettt ettt b e bbb ta e



02011R0582 — EN — 18.01.2018 — 008.001 — 159

1.4.

2.2.

2.3.

. Is the replacement pollution control device intended to be compatible with

OBD requirements (Yes/No) (1)

. Is the replacement pollution control device compatible with existing

vehicle/engine control systems (yes/no) (1)

Description and drawings showing the position of the replacement
pollution control device relative to the engine exhaust manifold(s): .........

ACCESS TO VEHICLE REPAIR AND MAINTENANCE
INFORMATION

Address of principal website for access to vehicle repair and maintenance
information

. Date from which it is available (no later than six months from the date of

type-approval)
Terms and conditions of access to website

Format of the vehicle repair and maintenance information accessible
through website

(") Delete where not applicable.
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Appendix 2

MODEL EC TYPE-APPROVAL CERTIFICATE

(Maximum format: A4 (210 mm x 297 mm))

EC TYPE-APPROVAL CERTIFICATE

Stamp of administration

Communication concerning the:

— EC type-approval (1) .o eene e "
— extension of EC type-approval (1) ......oocoveeoeeeeeeeeeeseeeeseeessoeseeeeseesse e "
— refusal of EC type-approval (1) weeeceeceeeeeeerereneesseessseesseesssssesesesseesesessesseees "
— withdrawal of EC type-approval (1) ..o eeereeereeeeeseeseeeesveseessssesessseessees

of a type of component/separate technical unit (')

with regard to Regulation (EC) No 595/2009, as implemented by Regulation
(EU) No 582/2011.

Regulation (EC) No 595/2009 or Regulation (EU) No 582/2011, as last amended

DY ettt h skt £ st £ e sttt ea e e s bt e sttt et rene

EC type-approval NUMDET: ........ccouiiiitiiieiie ettt ettt

REaSON fOI EXLENSION: eviuiueucueeietrirerensrnereereseressisesetssesensaseennaessaesessensasesessesessenssosasasees
SECTION 1

0.1.  Make (trade name of ManNUfACIUIET): ...coccceiriiviirieiineiree e

0.2, TP eeteirtrier ettt ettt ettt et n e s n e n b et nee s et neeane

0.3.  Means of identification of type marked on the component/separate

technical unit (%) (Identifying Part NUmber): .....ccccoovveeeervereeeneereeeereenenns
0.3.1. Location of that marking: .......ccccceiieriiiniiiiie et
0.5.  Name and address of ManUfACIUIET: ........ccceveievivieceriirineieniernie e

0.7. In the case of components and separate technical units, location and

method of affixing of the EC approval mark: ......cccccerreimrercerercinrenrnnenns
0.8.  Name and address(es) of assembly plant(s): .......ccocoeeeceererririeneicrerierencnnene
0.9. Name and address of manufacturer’s representative: ........c.coceceeeveerereveenene

(") Delete where not applicable.

() If the means of identification of type contains characters not relevant to describe the
vehicle, component or separate technical unit types covered by this type-approval cer-
tificate such characters shall be represented in the document by the symbol: “?° (e.g.
ABC??1237?7).
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1.1.

1.2.

1.3.

SECTION 11

Additional information

Make and type of the replacement pollution control device: (oxidation
catalyst, three-way catalyst, SCR catalyst, particulate filter, etc.) .............

Engine and vehicle type(s) for which the pollution control device type
qualifies as replacement PArt: .......ccoceeeerrererercnmeireerererere e

Type(s) of engine on which the replacement pollution control device has
DEEN tESTEA: .ot aes

. Has the replacement pollution control device demonstrated compatibility

with OBD requirements (YeS/N0) (1): weoeereerereerrnrnreereeieeieisssieessessesesssneseens
Technical service responsible for carrying out the tests: ........cocvereeeene
Date Of teSt TEPOIT: .ueieuieriercrieiet ettt ettt et see s
NUMDETr Of tESt TEPOTT: ...ttt ettt ettt st
REMATKS! ©eriiiteieieiriceenes ettt et st sesae e se s s et et ase e b s seesesea s e e ranesenas
PLACE: ettt
DIAte: e
SIGNALULE: ouvireereieureerererraeseseeaeuct st snsseseeseacsseeseseses st sseneass e e e nes st nesnesssnseneensaes

Attachments: Information package.

Test report.

(") Delete where not applicable.
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Appendix 3

Durability procedure for evaluation of emissions performance of a

2.2.

2.2.1.

22.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

22.7.

replacement pollution control device

This Appendix sets out the durability procedure referred to in point
4.3.2.4 of Annex XI, for the purpose of evaluating the emissions
performance of a replacement pollution control device.

DESCRIPTION OF THE DURABILITY PROCEDURE

The durability procedure shall consist of a data collection phase and
a service accumulation schedule.

Data collection phase

The selected engine, equipped with the complete exhaust after-
treatment system incorporating the replacement pollution control
device, shall be cooled down to ambient temperature and run one
cold start WHTC test-cycle in accordance with paragraphs 7.6.1 and
7.6.2 of Annex 4 to UN/ECE Regulation No 49.

Immediately after the cold start WHTC test-cycle, the engine shall be
run for nine consecutive hot start WHTC test-cycles in accordance
with paragraph 7.6.4 of Annex 4 to UN/ECE Regulation No 49.

The test sequence set out in points 2.2.1 and 2.2.2 shall be carried
out in accordance with the instructions laid down in paragraph 7.6.5
of Annex 4 to UN/ECE Regulation No 49.

Alternatively, the relevant data can be collected by driving a fully
loaded vehicle equipped with the selected exhaust after-treatment
system incorporating the replacement pollution control device. The
test can be carried out either on the road following the trip
requirements of points 4.5 to 4.5.5 of Annex II to this Regulation
with comprehensive recording of the driving data, or on a suitable
chassis dynamometer. If an on-road test is chosen, the vehicle shall
be driven over a cold test-cycle, as set out in Appendix 5 to this
Annex, followed by nine hot test-cycles, identical to the cold one, in
a way that the work developed by the engine is the same as the one
achieved under points 2.2.1 and 2.2.2. If a chassis dynamometer is
chosen, the simulated road gradient of the test-cycle in Appendix 5
shall be adapted to match the work developed by the engine over the
WHTC.

The type-approval authority shall refuse the temperature data
obtained under point 2.2.4 if it deems those data to be unrealistic
and shall request either the repetition of the test, or the carrying out
of a test pursuant to points 2.2.1, 2.2.2 and 2.2.3.

Temperatures in the replacement pollution control device shall be
recorded during the whole test sequence, at the location with the
highest temperature.

In cases where the location with the highest temperature varies over
time, or where that location is difficult to define, multiple bed
temperatures should be recorded at suitable locations.
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2.2.8.

2.2.9.

2.2.10.

2.2.11.

2.2.12.

The number and locations of the temperature measurements shall be
selected by the manufacturer, in agreement with the type-approval
authority, based on best engineering judgement.

With the agreement of the type-approval authority, a single catalyst
bed temperature or the catalyst inlet temperature may be used if
measuring multiple bed temperatures is proven to be unfeasible or
too difficult.

Figure 1

Example of temperature sensors location in a generic after-treatment device

rail
inlet inlet
Figure 2
Example of temperature sensors location for DPF
|| -

Radial
Inlet Outlet Outlet

The temperatures shall be measured and recorded at a minimum rate
of once every second (1 Hz) during the test sequence.

The measured temperatures shall be tabulated into a histogram with
temperature bins no larger than 10 °C. In the case mentioned in
point 2.2.7, the highest temperature each second shall be the one
recorded in the histogram. Each bar of the histogram shall represent
the cumulated frequency in seconds of the measured temperatures
falling in the specific bin.

The time in hours corresponding to each temperature bin must be
determined and then extrapolated to the useful life of the replace-
ment pollution control device, in accordance with the values
specified in Table 1. The extrapolation shall be based on the
assumption that one WHTC cycle corresponds to 20 km driving.

Table 1

Useful life of the replacement pollution control device for each vehicle category,
and equivalent WHTC test-cycles and hours of operation

Equivalent number Equivalent

Vehicle category Mileage (km) of WHTC test- number of
cycles hours
Engine systems fitted to vehicles of 114 286 5714 2 857

category M, N; and N,
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2.2.13.

2.2.14.

2.2.15.

2.3.

Equivalent number Equivalent
Vehicle category Mileage (km) of WHTC test- number of
cycles hours
Engine systems fitted to vehicles of 214 286 10 714 5357
category N, N3 with a maximum
technically permissible mass not
exceeding 16 tonnes and M;
Class I, Class II and Class A, and
Class B with a maximum tech-
nically permissible mass exceeding
7,5 tonnes
Engine systems fitted to vehicles of 500 000 25 000 12 500

category N3 with a maximum tech-
nically permissible mass exceeding
16 tonnes, and Mj, Class III and
Class B with a maximum tech-
nically permissible mass exceeding
7,5 tonnes

It is allowed to perform the data collection phase for different
devices at the same time.

In the case of systems operating in the presence of active regener-
ation, the number, length and temperatures of the regenerations
occurring during the test sequence defined in points 2.2.1 and
2.2.2 shall be recorded. If no active regeneration has occurred, the
hot sequence defined in point 2.2.2 shall be extended in order to
include at least two active regenerations.

The total lubricant consumed during the data collection period, in
g/h, shall be recorded, using any suitable method, as for example the
drain and weigh procedure described in Appendix 6. For this
purpose, the engine shall be run during 24 hours, performing
consecutive  WHTC test-cycles. In cases where an accurate
measurement of oil consumption cannot be obtained, the manufac-
turer, in agreement with the type-approval authority, may use the
following options for the determination of the lubricant consumption:

(a) a default value of 30 g/h;

(b) a value requested by the manufacturer, based on sound data and
information, and agreed with the type-approval authority.

Calculation of the equivalent ageing time corresponding to a
reference temperature

The temperatures recorded pursuant to points 2.2 to 2.2.15 shall be
reduced to a reference temperature 7)., requested by the manufacturer
in agreement with the type-approval authority, within the range of
the temperatures recorded during the data collection phase.

In the case specified in point 2.2.13, the value of 7, for each one of
the devices may vary.

The equivalent ageing time corresponding to the reference
temperature shall be calculated, for each bin referred to in 2.2.11,
in accordance with the following equation:

Equation 1:

Where:

R = thermal reactivity of the replacement pollution control device.
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The following values shall be used:
— Diesel oxidation catalyst (DOC): 18 050
— Catalysed DPF: 18 050

— SCR or ammonia oxidation catalyst (AMOX) based on iron-
zeolite (Fe-Z): 5175

— SCR copper-zeolite (Cu-Z): 11 550
— SCR Vanadium (V): 5175

— LNT (lean-NOy trap): 18 050

T, = reference temperature, in K.

Ti., = mid-point temperature, in K, of the temperature bin i to which
the replacement pollution control device is exposed during the data
collection phase, registered in the temperature histogram.

i = the time, in hours, corresponding to the temperature 7%, ,
adjusted to a full useful life basis e.g. if the histogram
represented 5 hours, and useful life is 4 000 hours according to

Table 1, all histogram time entries would be multiplied by

#i, = the equivalent ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device at the
temperature 7% during the time 7.

i = bin number, where 1 is number for the bin with the lowest
temperature and n the value for the bin with the highest temperature.

The total equivalent ageing time shall be calculated in accordance
with the following equation:

Equation 2:

AT:En:ti
i=1

Where:

AT = total equivalent ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device, over its useful
life, to the temperature 7%, during the time 7}, of each one of the i
bins registered in the histogram.

i, = the equivalent ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device at the
temperature 7% during the time 7, .

i = bin number, where 1 is number for the bin with the lowest
temperature and n the value for the bin with the highest temperature.

n = Total number of temperature bins.
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2.4.
2.4.1.

2.4.1.1.

24.1.2.

2.4.1.3.

2.4.14.

2.4.1.5.

2.4.2.

24.2.1.

2422,

2.4.23.

2.4.24.

In the case referred to in point 2.2.13, A7 shall be calculated for each
device.

Service accumulation schedule
General requirements

The service accumulation schedule shall allow acceleration of the
ageing of the replacement pollution control device, using the
information gathered during the data collection phase set out in
point 2.2.

The service accumulation schedule shall consist of a thermal
accumulation schedule and a lubricant consumption accumulation
schedule in accordance with point 2.4.4.6. The manufacturer, in
agreement with the type-approval authority, may not have to carry
out a lubricant consumption accumulation schedule in case the re-
placement pollution control devices are placed downstream of an
after-treatment filter component (e.g. diesel particulate filter). Both
the thermal accumulation schedule and the lubricant consumption
accumulation schedule shall consist of a repetition of, respectively,
a series of thermal and lubricant consumption sequences.

In the case of replacement pollution control devices operating in the
presence of active regeneration, the thermal sequence shall be comp-
lemented with an active regeneration mode.

For service accumulation schedules consisting of both thermal and
lubricant consumption accumulation schedules, their respective
sequences shall be alternated, so that for each thermal sequence
that has to be performed, the following sequence corresponds to
lubricant consumption.

It is allowed to perform the service accumulation schedule at the
same time for different devices. In that case, a single service
accumulation schedule shall be set for all the devices.

Thermal accumulation schedule

The thermal accumulation schedule shall simulate the effect of
thermal ageing on the performance of a replacement pollution
control device until the end of its lifetime.

The engine used for the performance of the service accumulation
schedule, fitted with the exhaust after-treatment system incorporating
the replacement pollution control device, is operated for a minimum
of three consecutive thermal sequences, as set out in Appendix 4.

The temperatures shall be recorded over a minimum of two thermal
sequences. The first sequence, conducted for warming up, shall not
be taken into account for the purpose of temperature gathering.

The temperatures shall be recorded at suitable locations, chosen in
accordance with points 2.2.6 to 2.2.9, at a minimum rate of once
every second (1 Hz).
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2.4.25.

The effective ageing time corresponding to the thermal sequences
referred to in point 2.4.2.3, shall be calculated in accordance with the
following equations:

Equation 3:
=~ ((8)-(#)
s )
li _one=l
¢ C
Equation 4:
P .
AE =Y "1
=1
Where:

té = the effective ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device at the
temperature 7; during the second i.

T; = the temperature, in K, measured in the second 7, in each one of
the thermal sequences.

R = thermal reactivity of the replacement pollution control device.
The manufacturer shall agree with the type-approval authority on the
R value to be used. It will also be possible, as alternative, to use the
following default values:

— Diesel oxidation catalyst (DOC): 18 050.
— Catalysed DPF: 18 050

— SCR or ammonia oxidation catalyst (AMOX) based on iron-
zeolite (Fe-Z): 5175

— SCR copper-zeolite (Cu-Z): 11 550
— SCR Vanadium (V): 5175
— LNT (lean-NOy trap): 18 050

T, = reference temperature, in K, being the same value as in
equation 1.

AE = Effective ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device during the
duration of the thermal sequence.

AT = total equivalent ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device, over its useful
life, to the temperature 7%, during the time 7, of each one of the i
bins registered in the histogram.
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2.4.2.6.

24.2.7.

2428.

2.4209.

i = number of temperature measurement.
p = total number of temperature measurements.

n. = thermal sequence number, of those conducted for the purpose
of temperature gathering, in accordance with point 2.4.2.3.

C = total number of thermal sequences conducted for the purpose of
temperature gathering.

The total number of thermal sequences to be included in the service
accumulation schedule shall be determined by applying the following
equation:

Equation 5:
NTS = AT/AE
Where:

Nrzs = total number of thermal sequences to be carried out during the
service accumulation schedule

AT = total equivalent ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device, over its useful
life, to the temperature 7%, during the time #,, of each one of the i
bins registered in the histogram.

AE = Effective ageing time, in hours, needed to achieve, by
exposing the replacement pollution control device at the temperature
T,, the same amount of ageing as the one that would result from
exposure of the replacement pollution control device during the
duration of the thermal sequence.

It is allowed to reduce N7g and, consequently the service accumu-
lation schedule, by increasing the temperatures at which each device
is exposed at each mode of the ageing cycle through the application
of one or several of the following measures:

(a) insulating the exhaust pipe;

(b) moving the replacement pollution control device closer to the
exhaust manifold;

(c) artificially heating up the temperature of the exhaust;

(d) optimising the engine settings without substantially changing the
emission behaviour of the engine.

When applying the measures referred to in points 2.4.4.6 and 2.4.4.7,
the total ageing time calculated from Nzg shall not be less than 10 %
of the useful life listed in Table 1, e.g. the vehicle category N, shall
not have an Nzg of less than 286 thermal sequences, assuming that
each sequence is 1 hour long.

It is allowed to increase Nzg and, consequently, the duration of the
service accumulation schedule, by lowering the temperatures at each
mode of the ageing cycle through the application of one or several of
the following measures:

(a) moving the replacement pollution control device further away
from the exhaust manifold;
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2.4.2.10.

2.4.2.10.1.

2.4.2.10.2.

2.4.2.10.3.

2.4.2.104.

2.4.2.10.5.

2.4.2.10.6.

2.42.11.

24211.1.

2.4.2.11.2.

2.4.3.

2.43.1.

2.4.32.

(b) artificially cooling down the temperature of the exhaust;

(c) optimising the engine settings.

In the case referred to in point 2.4.1.5, the following shall apply:

Nrs shall be the same for each device, so that a single service
accumulation schedule can be set up.

In order to achieve the same Ny for each device, a first Nyg value
shall be calculated for each device, with its own AT and AE values.

If the calculated N7g values are different, one or more of the
measures set out in points 2.4.2.7 to 2.4.2.10 may be applied on
the device or devices for which Nzg needs to be modified, over the
thermal sequences referred to in point 2.4.2.3, in order to influence
the measured 7; and therefore conveniently speed up or slow down
the artificial ageing of the targeted device or devices.

The new Nzg values corresponding to the new temperatures 7;
obtained in point 2.4.2.10.3 shall be calculated.

The steps set out in points 2.4.2.10.3 and 2.4.2.10.4 shall be repeated
until the N7g values obtained for each device in the system match.

The T, values used for obtaining the different N7g in points
2.4.2.104 and 2.4.2.10.5 shall be the same ones as those used in
points 2.3.2 and 2.3.5 for calculating A7 for each device.

In the case of an assembly of replacement pollution control devices
constituting a system within the meaning of Article 3(25) of
Directive 2007/46/EC, one of the following two options may be
considered for the thermal ageing of the devices:

The devices within the assembly may be either separately or jointly
aged, in accordance with point 2.4.2.10.

If the assembly is built in such a way that it is not possible to
decouple the devices (e.g. DOC + SCR in a can), the thermal
ageing of the assembly shall be carried out with the highest Nzg.

Modified thermal accumulation schedule for devices operating in the
presence of active regeneration

The modified thermal accumulation schedule for devices operating in
the presence of active regeneration shall simulate the effect of ageing
due to both thermal load and active regeneration on a replacement
pollution control device at the end of its lifetime.

The engine used for the service accumulation schedule, fitted with
the exhaust after-treatment system incorporating the replacement
pollution control device, is operated for a minimum of three
modified thermal sequences, consisting each sequence of a thermal
sequence as set out in Appendix 4, followed by a complete active
regeneration, during which the peak temperature reached in the after-
treatment system should be not lower than the peak temperature
recorded in the data collection phase.
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2.4.3.3.

2.43.4.

2.43.5.

2.4.3.6.

2.4.3.7.

2.438.

2.4.3.9.

2.4.3.10.

The temperatures shall be recorded over a minimum of two modified
thermal sequences. The first sequence, conducted for warming up,
shall not be taken into account for the purpose of temperature
gathering.

In order to minimise the time elapsed between the thermal sequence
as set out in Appendix 4 and the subsequent active regeneration, the
manufacturer may artificially trigger the active regeneration by
running, after each thermal sequence as set out in Appendix 4, the
engine at a steady mode that enables a high production of soot by
the engine. In that case, the steady mode shall also be considered as
part of the modified thermal sequence set out in point 2.4.3.2.

The effective ageing time corresponding to each modified thermal
sequence shall be calculated using equations 3 and 4.

The total number of modified thermal sequences to be conducted
during the service accumulation schedule shall be calculated using
equation 5.

It is allowed to reduce Nrg, and consequently the duration of the
service accumulation schedule, by increasing the temperatures at
each mode of the modified thermal sequence, applying one or
several of the measures set out in point 2.4.2.7.

In addition to the measures referred to in point 2.4.3.7, N7g can also
be reduced by increasing the peak temperature of the active regen-
eration within the modified thermal sequence, without exceeding a
bed temperature of 800 °C under any circumstances.

Nrs shall never be less than 50 % of the number of active regener-
ations to which the replacement pollution control device is subjected
during its useful life, calculated in accordance with the following
equation:

Equation 5:

twrrC

Njp=—"—"7"—
t4r + tBar

Where:

N,z = number of active regeneration sequences over the useful life
of the replacement pollution control device.

twnyrc = equivalent number of hours corresponding to the vehicle
category for which the replacement pollution control device is
intended, obtained from Table 1.

t4r = duration, in hours, of an active regeneration.

tpar = time, in hours, between two consecutive active regenerations.

If, as consequence of the application of the minimum number of
modified thermal sequences as set out in point 2.4.3.9, AE X Nyzg
calculated using equation 4 exceeds the A7 calculated using
equation 2, the time of each mode of the thermal sequence set out
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2.43.11.

2.4.3.12.

2.4.4.
2.4.4.1.

2.4.4.2.

2.4.4.3.

2.4.44.

in Appendix 4, and embedded in the modified thermal sequence as set
out in point 2.4.3.2, may be reduced in the same proportion, in order
to make AE x Npg = AT.

It is allowed to increase Nzs and consequently the duration of the
service accumulation schedule, by lowering the temperatures at each
mode of the thermal-active regeneration sequence by applying one or
several of the measures set out in point 2.4.2.9.

In the case referred to in point 2.4.1.5, points 2.4.2.10 and 2.4.2.11
shall apply

Lubricant consumption accumulation schedule

The lubricant consumption accumulation schedule shall simulate the
effect of ageing due to chemical poisoning or deposit formation as a
result of lubricant consumption, on the performance of a replacement
pollution control device at the end of its lifetime.

The lubricant consumed, in g/h, shall be determined over a minimum
of 24 thermal sequences or a corresponding number of modified
thermal sequences, using any suitable method, as for example the
drain and weigh procedure described in Appendix 6. Fresh lubricant
shall be used.

The engine shall be equipped with a constant volume oil sump in
order to avoid the need of ‘top-offs’, since oil level influences the oil
consumption rate. Any suitable method, as for example the one
described in the ASTM standard D7156-09, may be used.

The theoretical time, in hours, that the thermal accumulation
schedule or modified thermal accumulation schedule, as it
corresponds, would have to be conducted, in order to obtain the
same lubricant consumption as the one corresponding to the useful
life of the replacement control device, shall be calculated by
applying the following equation:

Equation 6:

LCRwyurc X twurc

t =
TAS LCR1as

Where:

tr4s = theoretical duration, in hours, of the service accumulation
schedule required to obtain the same lubricant consumption as the
one corresponding to the useful life of the replacement pollution
control device, provided that the service accumulation schedule is
only made up of a series of consecutive thermal sequences or
consecutive modified thermal sequences.

LCRyyrc = lubricant consumption rate, in g/h determined as set out
in point 2.2.15.

twure = equivalent number of hours corresponding to the vehicle
category for which the replacement pollution control device is
intended, obtained from Table 1.

LCR74s = lubricant consumption rate, in g/h, determined as set out
in point 2.4.4.2.
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2.4.4.5.

2.4.4.6.

2.4.4.7.

2.4.48.
24.48.1.

2.4.4.8.2.

2.4.483.

2.4.4.83.1.

The number of thermal sequences or modified thermal sequences
corresponding to f74s shall be calculated by applying the following
ratio:

Equation 7:

~tras
Trs

Where:

N = number of thermal sequences or modified thermal sequences
corresponding to f74s.

trys = theoretical duration, in hours, of the service accumulation
schedule required to obtain the same lubricant consumption as the
one corresponding to the useful life of the replacement pollution
control device, provided that the service accumulation schedule
was only made up of a series of consecutive thermal sequences or
consecutive modified thermal sequences.

trs = duration, in hours, of a single thermal sequence or modified
thermal sequence.

The value of N shall be compared to the value of Nyg calculated in
accordance with point 2.4.2.6 or, for devices operating in the
presence of active regeneration, in accordance with point 2.4.3.5.
If N < Npg, it is not necessary to add a lubricant consumption
accumulation schedule to the thermal accumulation schedule. If N
> Nys, a lubricant consumption accumulation schedule shall be
added to the thermal accumulation schedule.

A lubricant consumption accumulation schedule may not have to be
added if, by increasing the lubricant consumption as described in
point 2.4.4.8.4, the needed lubricant consumption is already achieved
with the conduction of the corresponding thermal accumulation
schedule consisting of the performance of N7g thermal sequences
or modified thermal sequences.

Development of the lubricant consumption accumulation schedule

The lubricant consumption accumulation schedule shall consist of a
number of lubricant consumption sequences repeated several times,
each lubricant consumption sequence being alternated with each
thermal sequence or each modified thermal sequence.

Each lubricant consumption sequence shall consist of a steady mode
at constant load and speed, the load and the speed being selected in
such a way that the lubricant consumption is maximised and
effective thermal aging is minimised. The mode shall be determined
by the manufacturer in agreement with the type-approval authority,
based on best engineering judgement.

The duration of each lubricant consumption sequence shall be
determined as follows:

The engine shall be run for an appropriate period of time at the load
and speed determined by the manufacturer in accordance with point
2.4.4.8.2 and the lubricant consumed, in g/h, shall be determined
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2.4.4.83.2.

2.4.484.

2.4.4.8.5.

2.45.
2.4.5.1.

2.4.6.
2.4.6.1.

using any suitable method, as for example the drain and weigh
procedure described in Appendix 6. Lubricant changes are to be
completed at the recommended intervals.

The duration of each lubricant consumption sequence shall be
calculated by applying the following equation:

Equation 8:

_ LCRwurc X twnre — LCRras X Nrs X trs
LCRLAS X NTS

s

Where:

t;s = the duration, in hours, of a single lubricant consumption
sequence

LCRyprc = lubricant consumption rate, in g/h determined as set out
in point 2.2.15.

twuyre = equivalent number of hours corresponding to the vehicle
category for which the replacement pollution control device is
intended, obtained from Table 1.

LCR74s = lubricant consumption rate, in g/h, determined as set out
in point 2.4.4.2.

LCR; 45 = lubricant consumption rate, in g/h, determined as set out
in point 2.4.4.8.3.1.

trs = duration, in hours, of a single thermal sequence, as set out in
Appendix 4, or modified thermal sequence, as set out in point
24.3.2.

Nzrs = total number of thermal sequences or modified thermal
sequences to be carried out during the service accumulation
schedule.

The lubricant consumption rate shall always remain below 0,5 % of
the engine fuel consumption rate in order to avoid excessive ash
accumulation on the front face of the replacement pollution control
device.

It is allowed to add the thermal ageing due to the conduction of the
lubricant consumption sequence to the AE calculated in equation 4.

Development of the complete service accumulation schedule

The service accumulation schedule shall be built up alternating a
thermal or a modified thermal sequence, as appropriate, with a
lubricant consumption sequence. The aforementioned pattern shall
be repeated Nzg times, being the Nzg value the one calculated
either in accordance with Section 2.4.2 or with Section 2.4.3, as
appropriate. An example of a complete service accumulation
schedule is given in Appendix 7. A flowchart describing the devel-
opment of a complete service accumulation schedule is given in
Appendix 8.

Operation of the service accumulation schedule

The engine, fitted with the exhaust after-treatment system incor-
porating the replacement pollution control device, shall run the
service accumulation schedule set out in point 2.4.5.1.
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2.4.6.2.

2.4.6.3.

2.4.6.4.

2.4.6.5.

2.4.6.6.

2.4.6.7.

The engine used for the performance of the service accumulation
schedule may be different to the engine used in the data collection
phase, being the latter always the one for which the replacement
pollution control device to be type-approved has been designed,
and the one to be tested for emissions under point 2.4.3.2.

If the engine used for the performance of the service accumulation
schedule features a larger displacement by 20 % or more than the
engine used in the data collection phase, the exhaust system of the
former should be equipped with a by-pass in order to replicate as
closely as possible the exhaust flow rate of the latter at the ageing
conditions selected.

In the case referred to in point 2.4.6.2, the engine used for the
performance of the service accumulation schedule shall be type-
approved under Regulation (EC) No 595/2009. In addition, if the
device or devices under test are intended for being fitted in an engine
system with exhaust gas recirculation (EGR), the engine system used
for the service accumulation schedule shall also be fitted with an
EGR. If the device or devices under test are intended for not being
fitted in an engine system with EGR, the engine system used for the
service accumulation schedule shall also not be fitted with an EGR.

The lubricant and the fuel used in the service accumulation schedule
shall be as similar as possible to those used during the data
collection phase set out in point 2.2. The lubricant must be in line
with the recommendation of the engine manufacturer for which the
pollution control device is designed. The fuels used should be
market fuels fulfilling the corresponding requirements of Directive
98/70/EC. On the request of the manufacturer also reference fuels in
accordance with this Regulation can be used.

The lubricant shall be changed for maintenance, at the intervals
scheduled by the manufacturer of the engine used in the data
collection phase.

In the case of an SCR, the urea injection shall be performed in
accordance with the strategy defined by the manufacturer of the
replacement pollution control device.
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Appendix 4

Sequence for thermal ageing

Speed (% of high | Load (% for a given .
Mode idle) speed) Time (s)

1 2,92 0,58 626

2 45,72 1,58 418

3 38,87 3,37 300

4 20,23 11,36 102

5 11,37 14,90 62

6 32,78 18,52 370

7 53,12 20,19 410

8 59,53 34,73 780

9 78,24 54,38 132

10 39,07 62,85 212

11 47,82 62,94 188
Regeneration To be defined To be defined (see [To be defined (see
mode (if appli- (see point 2.4.3.4) [point 2.4.3.4) point 2.4.3.4)
cable)
Lubricant To be defined To be defined To be defined
consumption according to point [according to point |[according to point
mode (if appli- 24482 24482 24483
cable)

Note: The sequence of the modes 1 to 11 has been arranged by ascending load
in order to maximise the temperature of the exhaust gas in the high load
modes. With the agreement of the type-approval authority, this order can
be modified in order to optimise the temperature of the exhaust gas if this
can help in reducing the actual aging time.
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Appendix 5

Test-cycle for chassis dynamometer or on-road data gathering

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h S km/h S km/h S km/h S km/h
1 0 261 | 22,38 | 521 | 3546 | 781 | 18,33 | 1041 | 39,88 | 1301 | 66,39 | 1561 | 86,88
2 0 262 | 2475 | 522 | 3681 | 782 | 1831 | 1042 | 4125 | 1302 | 66,74 | 1562 | 86,7
3 0 263 | 2555 | 523 | 37,98 | 783 | 18,05 | 1043 | 42,07 | 1303 | 67,43 | 1563 | 86,81
4 0 264 | 2518 | 524 | 3884 | 784 | 1739 | 1044 | 43,03 | 1304 | 6844 | 1564 | 86,81
5 0 265 | 23,94 | 525 | 3943 | 785 | 1635 | 1045 | 444 | 1305 | 69,52 | 1565 | 86,81
6 0 266 | 22,35 | 526 | 39,73 | 786 | 14,71 | 1046 | 4514 | 1306 | 70,53 | 1566 | 86,81

7 2,35 267 21,28 527 39,8 787 11,71 1047 | 4544 | 1307 | 71,47 | 1567 | 86,99

8 5,57 268 20,86 528 39,69 788 7,81 1048 | 46,13 1308 | 72,32 | 1568 | 87,03

9 8,18 269 20,65 529 39,29 789 5,25 1049 | 46,79 | 1309 | 72,89 | 1569 | 86,92

10 9,37 270 20,18 530 38,59 790 4,62 1050 | 47,45 1310 | 73,07 1570 87,1

11 9,86 271 19,33 531 37,63 791 5,62 1051 | 48,68 | 1311 | 73,03 | 1571 | 86,85

12 10,18 272 18,23 532 36,22 792 8,24 1052 | 50,13 1312 | 72,94 | 1572 | 87,14

13 10,38 273 16,99 533 34,11 793 10,98 | 1053 | 51,16 | 1313 | 73,01 1573 | 86,96

14 | 10,57 | 274 | 1556 | 534 | 31,06 | 794 | 13,05 | 1054 | 51,37 | 1314 | 7344 | 1574 | 86,85

15 10,95 275 13,76 535 27,49 795 15,47 | 1055 51,3 1315 | 74,19 1575 | 86,77

16 11,56 276 11,5 536 23,63 796 18,19 | 1056 | 51,15 1316 | 74,81 1576 | 86,81

17 12,22 277 8,68 537 20,16 797 20,79 1057 | 50,88 1317 | 75,01 1577 | 86,85

18 12,97 278 5,2 538 17,27 798 22,5 1058 | 50,63 | 1318 | 7499 | 1578 | 86,74

19 14,33 279 1,99 539 14,81 799 23,19 | 1059 50,2 1319 | 74,79 | 1579 | 86,81

20 16,38 280 0 540 12,59 800 23,54 [ 1060 | 49,12 | 1320 | 74,41 1580 86,7
21 18,4 281 0 541 10,47 801 24,2 1061 | 48,02 | 1321 | 74,07 | 1581 | 86,52
22 19,86 282 0 542 8,85 802 25,17 1062 47,7 1322 | 73,77 | 1582 86,7

23 20,85 283 0,5 543 8,16 803 26,28 | 1063 | 47,93 1323 | 73,38 | 1583 | 86,74

24 21,52 284 0,57 544 8,95 804 27,69 1064 | 48,57 | 1324 | 72,779 | 1584 | 86,81

25 21,89 285 0,6 545 11,3 805 29,72 | 1065 | 4888 | 1325 | 71,95 | 1585 | 86,85
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Y M6
Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed

S km/h S km/h S km/h s km/h S km/h s km/h s km/h
26 | 2198 | 286 | 058 | 546 | 14,11 | 806 | 32,17 | 1066 | 49,03 | 1326 | 71,06 | 1586 | 86,92
27 | 2191 | 287 0 547 | 1591 | 807 | 3422 | 1067 | 48,94 | 1327 | 7045 | 1587 | 86,88
28 | 21,68 | 288 0 548 | 16,57 | 808 | 3531 | 1068 | 48,32 | 1328 | 7023 | 1588 | 86,85
29 | 2121 | 289 0 549 | 16,73 | 809 | 3574 | 1069 | 47,97 | 1329 | 7024 | 1589 | 87,1
30 | 2044 | 290 0 550 | 17,24 | 810 | 36,23 | 1070 | 47,92 | 1330 | 7032 | 159 | 86,81
31 | 1924 | 291 0 551 | 1845 | 811 | 3734 | 1071 | 47,54 | 1331 | 703 | 1591 | 86,99
32 | 1757 | 292 0 552 | 20,00 | 812 | 39,05 | 1072 | 46,79 | 1332 | 70,05 | 1592 | 86,81
33 | 1553 | 293 0 553 | 21,63 | 813 | 40,76 | 1073 | 46,13 | 1333 | 69,66 | 1593 | 87,14
34 | 13,77 | 294 0 554 | 2278 | 814 | 41,82 | 1074 | 4573 | 1334 | 6926 | 1594 | 86,81
35 | 12,95 | 295 0 555 | 23,59 | 815 | 42,12 | 1075 | 45,17 | 1335 | 68,73 | 1595 | 86,85
36 | 12,95 | 296 0 556 | 2423 | 816 | 42,08 | 1076 | 44,43 | 1336 | 67,88 | 159 | 87,03
37 | 1335 | 297 0 557 | 249 | 817 | 4227 | 1077 | 43,59 | 1337 | 66,68 | 1597 | 86,92
38 | 13,75 | 298 0 558 | 2572 | 818 | 43,03 | 1078 | 42,68 | 1338 | 6529 | 1598 | 87,14
39 | 1382 | 299 0 559 | 26,77 | 819 | 44,14 | 1079 | 41,89 | 1339 | 63,95 | 1599 | 86,92
40 | 1341 | 300 0 560 | 28,01 | 820 | 4513 | 1080 | 41,09 | 1340 | 62,84 | 1600 | 87,03
41 | 12,26 | 301 0 561 | 2923 | 821 | 4584 | 1081 | 40,38 | 1341 | 6221 | 1601 | 86,99
42 9,82 | 302 0 562 | 30,06 | 822 | 464 | 1082 | 39,99 | 1342 | 62,04 | 1602 | 86,96
43 596 | 303 0 563 | 30,31 | 823 | 46,89 | 1083 | 39,84 | 1343 | 62,26 | 1603 | 87,03
44 2.2 304 0 564 | 3029 | 824 | 4734 | 1084 | 3946 | 1344 | 62,87 | 1604 | 86,85
45 0 305 0 565 | 30,05 | 825 | 47.66 | 1085 | 39,15 | 1345 | 63,55 | 1605 | 87,1
46 0 306 0 566 | 29,44 | 826 | 47,77 | 1086 | 38,9 | 1346 | 64,12 | 1606 | 86,81
47 0 307 0 567 | 28,6 | 827 | 4778 | 1087 | 38,67 | 1347 | 64,73 | 1607 | 87,03
48 0 308 0 568 | 27,63 | 828 | 47.64 | 1088 | 39,03 | 1348 | 6545 | 1608 | 86,77
49 0 309 0 569 | 26,66 | 829 | 4723 | 1089 | 40,37 | 1349 | 66,18 | 1609 | 86,99
50 1,87 | 310 0 570 | 26,03 | 830 | 46,66 | 1090 | 41,03 | 1350 | 6697 | 1610 | 86,96




02011R0582 — EN — 18.01.2018 — 008.001 — 178

v M6

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h s km/h s km/h s km/h s km/h
51 4,97 311 0 571 25,85 831 46,08 [ 1091 | 40,76 | 1351 | 67,85 1611 | 86,96
52 8,4 312 0 572 26,14 832 45,45 1092 | 40,02 | 1352 | 68,74 | 1612 | 87,07
53 9,9 313 0 573 27,08 833 44,69 | 1093 39,6 1353 | 69,45 1613 | 86,96
54 11,42 314 0 574 28,42 834 43,73 1094 | 39,37 | 1354 | 69,92 1614 | 86,92
55 15,11 315 0 575 29,61 835 42,55 1095 | 38,84 | 1355 | 70,24 | 1615 | 87,07
56 18,46 316 0 576 30,46 836 41,14 | 1096 | 37,93 1356 | 70,49 | 1616 | 86,92
57 20,21 317 0 577 30,99 837 39,56 | 1097 | 37,19 | 1357 | 70,63 1617 | 87,14
58 22,13 318 0 578 31,33 838 37,93 1098 | 36,21 1358 [ 70,68 [ 1618 | 86,96
59 24,17 319 0 579 31,65 839 36,69 | 1099 | 3532 1359 | 70,65 1619 | 87,03
60 25,56 320 0 580 32,02 840 36,27 | 1100 | 35,56 | 1360 | 70,49 | 1620 [ 86,85
61 26,97 321 0 581 32,39 841 36,42 | 1101 | 36,96 | 1361 | 70,09 | 1621 | 86,77
62 28,83 322 0 582 32,68 842 37,14 | 1102 | 38,12 | 1362 | 69,35 1622 87,1
63 31,05 323 0 583 32,84 843 38,13 1103 | 38,71 1363 | 68,27 | 1623 | 86,92

64 33,72 324 3,01 584 32,93 844 38,55 1104 | 39,26 | 1364 | 67,09 | 1624 | 87,07

65 36 325 8,14 585 33,22 845 38,42 | 1105 | 40,64 | 1365 | 6596 | 1625 [ 86,85

66 37,91 326 13,88 586 33,89 846 37,89 | 1106 | 43,09 | 1366 | 64,87 | 1626 [ 86,81

67 39,65 327 18,08 587 34,96 847 36,80 | 1107 | 4483 | 1367 | 63,79 | 1627 | 87,14

68 41,23 328 20,01 588 36,28 848 3553 [ 1108 | 4533 | 1368 [ 62,82 [ 1628 | 86,77

69 42,85 329 20,3 589 37,58 849 34,01 1109 | 4524 | 1369 | 63,03 1629 | 87,03

70 44,1 330 19,53 590 38,58 850 32,88 | 1110 | 45,14 | 1370 | 63,62 | 1630 | 86,96

71 44,37 331 17,92 591 39,1 851 32,52 | 1111 | 45,06 | 1371 64,8 1631 87,1

72 443 332 16,17 592 39,22 852 32,7 1112 | 44,82 | 1372 | 65,5 1632 | 86,99

73 44,17 333 14,55 593 39,11 853 3348 [ 1113 | 44,53 | 1373 | 6533 [ 1633 | 86,92

74 44,13 334 12,92 594 38,8 854 3497 | 1114 | 4477 | 1374 | 63,83 1634 87,1

75 44,17 335 11,07 595 38,31 855 36,78 | 1115 45,6 1375 | 62,44 | 1635 | 86,85
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v M6

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h s km/h S km/h s km/h s km/h

76 44,51 336 8,54 596 37,73 856 38,64 | 1116 | 46,28 | 1376 | 61,2 1636 | 86,92

77 45,16 337 5,15 597 37,24 857 40,48 | 1117 | 47,18 | 1377 | 59,58 | 1637 | 86,77

78 45,64 338 1,96 598 37,06 858 42,34 [ 1118 | 48,49 | 1378 | 57,68 | 1638 | 86,88

79 | 46,16 | 339 0 599 | 370 | 859 | 4416 | 1119 | 4942 | 1379 | 564 | 1639 | 86,63
80 | 46,99 | 340 0 600 | 3742 | 860 | 459 | 1120 | 49,56 | 1380 | 54.82 | 1640 | 86,85
81 | 48,19 | 341 0 601 | 38,17 | 861 | 4755 | 1121 | 49,47 | 1381 | 52,77 | 1641 | 86,63
82 | 4932 | 342 0 602 | 39,19 | 862 | 49,09 | 1122 | 4928 | 1382 | 5222 | 1642 | 86,77
83 497 | 343 0 603 | 4031 | 863 | 5042 | 1123 | 4858 | 1383 | 5248 | 1643 | 86,77
84 | 495 | 344 0 604 | 41,46 | 864 | 5149 | 1124 | 48,03 | 1384 | 52,74 | 1644 | 86,55
85 | 48,98 | 345 0 605 | 42,44 | 865 | 5223 | 1125 | 482 | 1385 | 53,14 | 1645 | 86,59
86 | 48,65 | 346 0 606 | 42,95 | 866 | 52,58 | 1126 | 48,72 | 1386 | 53,03 | 1646 | 86,55
87 | 48,65 | 347 0 607 | 42,9 | 867 | 52,63 | 1127 | 4891 | 1387 | 52,55 | 1647 | 86,7
88 | 48,87 | 348 0 608 | 4243 | 868 | 5249 | 1128 | 4893 | 1388 | 52,19 | 1648 | 8644
89 | 48,97 | 349 0 609 | 41,74 | 869 | 52,19 | 1129 | 49,05 | 1389 | 51,09 | 1649 | 86,7
90 | 48,96 | 350 0 610 | 41,04 | 870 | 51,82 | 1130 | 4923 | 1390 | 49,88 | 1650 | 86,55
91 | 49,15 | 351 0 611 | 40,49 | 871 | 5143 | 1131 | 4928 | 1391 | 4937 | 1651 | 86,33
92 | 49,51 | 352 0 612 | 40,8 | 872 | 51,02 | 1132 | 48,84 | 1392 | 4926 | 1652 | 8648
93 | 4974 | 353 0 613 | 41,66 | 873 | 50,61 | 1133 | 48,12 | 1393 | 4937 | 1653 | 86,19

94 50,31 354 0,9 614 42,48 874 50,26 | 1134 47,8 1394 | 49,88 | 1654 | 86,37

95 50,78 355 2 615 42,78 875 50,06 | 1135 | 47,42 | 1395 | 50,25 1655 | 86,59

96 50,75 356 4,08 616 42,39 876 49,97 1136 | 45,98 1396 | 50,17 1656 | 86,55

97 50,78 357 7,07 617 40,78 877 49,67 | 1137 | 4296 | 1397 | 50,5 1657 86,7

98 51,21 358 10,25 618 37,72 878 48,86

138 | 39,38 | 1398 | 50,83 | 1658 | 86,63

99 51,6 359 12,77 619 33,29 879 47,53 1139 | 3582 | 1399 | 51,23 1659 | 86,55

100 51,89 360 14,44 620 27,66 880 45,82 | 1140 | 31,85 1400 | 51,67 | 1660 | 86,59
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v M6

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h s km/h S km/h s km/h s km/h

101 52,04 361 15,73 621 21,43 881 43,66 | 1141 | 26,87 | 1401 | 51,53 1661 | 86,55

102 51,99 362 17,23 622 15,62 882 40,91 1142 | 21,41 1402 | 50,17 | 1662 86,7

103 51,99 363 19,04 623 11,51 883 37,78 | 1143 16,41 1403 | 49,99 | 1663 | 86,55

104 52,36 364 20,96 624 9,69 884 3489 [ 1144 | 12,56 | 1404 | 50,32 | 1664 86,7

105 52,58 365 22,94 625 9,46 885 32,69 | 1145 | 10,41 1405 | 51,05 1665 | 86,52

106 52,47 366 25,05 626 10,21 886 30,99 | 1146 9,07 1406 | 51,45 1666 | 86,85

107 52,03 367 27,31 627 11,78 887 29,31 1147 7,69 1407 52 1667 | 86,55

—

108 51,46 368 29,54 628 13,6 888 27,29 148 6,28 1408 | 52,3 1668 | 86,81

109 51,31 369 31,52 629 15,33 889 24,79 | 1149 5,08 1409 | 52,22 1669 | 86,74

110 51,45 370 33,19 630 17,12 890 21,78 | 1150 4,32 1410 | 52,66 | 1670 | 86,63

111 51,48 371 34,67 631 18,98 891 18,51 1151 3,32 1411 | 53,18 | 1671 | 86,77

112 51,29 372 36,13 632 20,73 892 15,1 1152 1,92 1412 53,8 1672 | 87,03

113 51,12 373 37,63 633 22,17 893 11,06

153 1,07 1413 | 54,53 [ 1673 | 87,07

114 50,96 374 39,07 634 23,29 894 6,28 1154 0,66 1414 | 5537 | 1674 | 86,92

115 50,81 375 40,08 635 24,19 895 2,24 1155 0 1415 | 56,29 | 1675 | 87,07

116 50,86 376 40,44 636 24,97 896 0 1156 0 1416 | 57,31 1676 | 87,18
117 51,34 377 40,26 637 25,6 897 0 1157 0 1417 | 57,94 | 1677 | 87,32
118 51,68 378 39,29 638 25,96 898 0 1158 0 1418 | 57,86 [ 1678 | 87,36
119 51,58 379 37,23 639 25,86 899 0 1159 0 1419 | 57,75 | 1679 | 87,29
120 51,36 380 34,14 640 24,69 900 0 1160 0 1420 | 58,67 | 1680 | 87,58
121 51,39 381 30,18 641 21,85 901 0 1161 0 1421 59,4 1681 [ 87,61

122 50,98 382 25,71 642 17,45 902 2,56 1162 0 1422 | 59,69 | 1682 | 87,76

123 48,63 383 21,58 643 12,34 903 4,81

163 0 1423 [ 60,02 [ 1683 | 87,65

124 44,83 384 18,5 644 7,59 904 6,38 1164 0 1424 | 60,21 1684 | 87,61

125 40,3 385 16,56 645 4 905 8,62 1165 0 1425 | 60,83 1685 | 87,65
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v M6

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h s km/h S km/h s km/h s km/h

126 35,65 386 15,39 646 1,76 906 10,37 | 1166 0 1426 | 61,16 | 1686 | 87,65

127 30,23 387 14,77 647 0 907 11,17 | 1167 0 1427 61,6 1687 | 87,76
128 24,08 388 14,58 648 0 908 13,32 | 1168 0 1428 | 62,15 1688 | 87,76
129 18,96 389 14,72 649 0 909 1594 | 1169 0 1429 | 62,7 1 689 87,8
130 14,19 390 15,44 650 0 910 16,89 | 1170 0 1430 | 63,65 1690 | 87,72
131 8,72 391 16,92 651 0 911 17,13 1171 0 1431 | 6427 | 1691 | 87,69
132 3,41 392 18,69 652 0 912 18,04 | 1172 0 1432 | 64,31 1692 | 87,54
133 0,64 393 20,26 653 0 913 19,96 1173 0 1433 | 64,13 1693 | 87,76
134 0 394 21,63 654 0 914 22,05 1174 0 1434 | 64,27 1 694 87,5
135 0 395 22,91 655 0 915 23,65 1175 0 1435 | 6522 | 1695 | 87,43
136 0 396 24,13 656 0 916 25,72 | 1176 0 1436 | 66,25 1696 | 87,47
137 0 397 25,18 657 0 917 28,62 | 1177 0 1437 | 67,09 | 1697 87,5
138 0 398 26,16 658 2,96 918 31,99 1178 0 1438 | 68,37 | 1698 87,5
139 0 399 27,41 659 7,9 919 3507 | 1179 0 1439 | 69,36 | 1699 | 87,18
140 0 400 29,18 660 13,49 920 37,42 | 1180 0 1440 | 70,57 | 1700 | 87,36
141 0 401 31,36 661 18,36 921 39,65 1181 0 1441 | 71,89 | 1701 | 87,29

142 0,63 402 33,51 662 22,59 922 41,78 | 1182 0 1442 | 73,35 1702 | 87,18

143 1,56 403 35,33 663 26,26 923 43,04

183 0 1443 [ 74,64 [ 1703 | 86,92

144 2,99 404 36,94 664 29,4 924 43,55 1184 0 1444 | 75,81 1704 | 87,36

145 4,5 405 38,6 665 32,23 925 42,97 | 1185 0 1445 | 77,24 | 1705 | 87,03

146 5,39 406 40,44 666 34,91 926 41,08 | 1186 0 1446 | 78,63 1706 | 87,07

147 5,59 407 42,29 667 37,39 927 40,38 | 1187 0 1447 | 79,32 | 1707 | 87,29

148 5,45 408 43,73 668 39,61 928 40,43

188 0 1448 80,2 1708 | 86,99

149 52 409 44,47 669 41,61 929 40,4 1189 0 1449 | 81,67 | 1709 | 87,25

150 4,98 410 44,62 670 43,51 930 40,25 1190 0 1450 | 82,11 1710 | 87,14
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v M6

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h s km/h S km/h s km/h s km/h

151 4,61 411 44,41 671 45,36 931 40,32 [ 1191 0 1451 | 82,91 1711 | 86,96

152 3,89 412 43,96 672 47,17 932 40,8 1192 0 1452 | 83,43 1712 | 87,14

153 3,21 413 43,41 673 48,95 933 41,71 1193 0 1453 | 83,79 | 1713 | 87,07

154 2,98 414 42,83 674 50,73 934 43,16 | 1194 0 1454 | 83,5 1714 | 86,92

155 3,31 415 42,15 675 52,36 935 44,84 [ 1195 0 1455 | 84,01 1715 | 86,88

156 4,18 416 41,28 676 53,74 936 46,42 | 1196 1,54 1456 | 83,43 1716 | 86,85

157 5,07 417 40,17 677 55,02 937 47,91 1197 4,85 1457 | 82,99 | 1717 | 86,92

158 5,52 418 38,9 678 56,24 938 49,08 | 1198 9,06 1458 [ 82,77 | 1718 | 86,81

159 5,73 419 37,59 679 57,29 939 49,66 [ 1199 11,8 1459 | 82,33 1719 | 86,88

160 6,06 420 36,39 680 58,18 940 50,15 1200 | 12,42 | 1460 | 81,78 | 1720 | 86,66

161 6,76 421 35,33 681 58,95 941 50,94 | 1201 12,07 | 1461 | 81,81 1721 | 86,92

162 7,7 422 343 682 59,49 942 51,69 | 1202 | 11,64 | 1462 | 81,05 1722 | 86,48

163 8,34 423 33,07 683 59,86 943 53,5 1203 | 11,69 | 1463 | 80,72 | 1723 | 86,66

164 8,51 424 31,41 684 60,3 944 55,9 1204 | 12,91 1464 | 80,61 1724 | 86,74

165 8,22 425 29,18 685 61,01 945 57,11 1205 | 15,58 | 1465 | 80,46 | 1725 | 86,37

166 7,22 426 26,41 686 61,96 946 57,88 | 1206 | 18,69 | 1466 | 80,42 | 1726 | 86,48

167 5,82 427 23,4 687 63,05 947 58,63 1207 | 21,04 | 1467 | 80,42 | 1727 | 86,33

168 4,75 428 20,9 688 64,16 948 58,75 | 1208 | 22,62 | 1468 | 80,24 | 1728 86,3

169 4,24 429 19,59 689 65,14 949 58,26 | 1209 | 2434 | 1469 | 80,13 1729 | 86,44

170 4,05 430 19,36 690 65,85 950 58,03 1210 | 26,74 | 1470 | 80,39 | 1730 | 86,33

171 3,98 431 19,79 691 66,22 951 58,28 | 1211 | 29,62 | 1471 | 80,72 | 1731 86

172 3,91 432 20,43 692 66,12 952 58,67 | 1212 | 32,65 1472 | 81,01 1732 | 86,33

173 3,86 433 20,71 693 65,01 953 58,76 | 1213 | 3557 | 1473 | 81,52 | 1733 | 86,22

174 4,17 434 20,56 694 62,22 954 58,82 | 1214 | 38,07 | 1474 82,4 1734 | 86,08

175 5,32 435 19,96 695 57,44 955 59,09 | 1215 | 39,71 1475 | 83,21 1735 | 86,22
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v M6

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h s km/h S km/h s km/h s km/h

176 7,53 436 20,22 696 51,47 956 59,38 | 1216 | 40,36 | 1476 | 84,05 1736 | 86,33

177 10,89 437 21,48 697 45,98 957 59,72 | 1217 40,6 1477 | 84,85 1737 | 86,33

178 14,81 438 23,67 698 41,72 958 60,04 | 1218 | 41,15 1478 | 8542 | 1738 | 86,26

179 17,56 439 26,09 699 38,22 959 60,13 [ 1219 | 42,23 | 1479 | 86,18 [ 1739 | 86,48

180 18,38 440 28,16 700 34,65 960 59,33 1220 | 43,61 1480 | 86,45 1740 | 86,48

181 17,49 441 29,75 701 30,65 961 58,52 | 1221 | 45,08 | 1481 | 86,64 | 1741 | 86,55

182 15,18 442 30,97 702 26,46 962 57,82 | 1222 | 46,58 | 1482 | 86,57 | 1742 | 86,66

183 13,08 443 31,99 703 22,32 963 56,68 | 1223 | 48,13 | 1483 [ 86,43 [ 1743 | 86,66

184 12,23 444 32,84 704 18,15 964 55,36 1224 49,7 1484 | 86,58 1744 | 86,59

185 12,03 445 33,33 705 13,79 965 54,63 1225 | 51,27 | 1485 86,8 1745 | 86,55

186 11,72 446 33,45 706 9,29 966 54,04 | 1226 52,8 1486 | 86,65 1746 | 86,74

187 10,69 447 33,27 707 4,98 967 53,15 1227 54,3 1487 | 86,14 | 1747 | 86,21

188 8,68 448 32,66 708 1,71 968 52,02 | 1228 55,8 1488 [ 86,36 [ 1748 | 85,96

189 6,2 449 31,73 709 0 969 51,37 | 1229 | 57,29 | 1489 | 86,32 | 1749 85,5
190 4,07 450 30,58 710 0 970 51,41 1230 | 58,73 1490 | 86,25 1750 | 84,77
191 2,65 451 29,2 711 0 971 52,2 1231 | 60,12 | 1491 | 8592 | 1751 | 84,65
192 1,92 452 27,56 712 0 972 53,52 | 1232 61,5 1492 | 86,14 | 1752 84,1
193 1,69 453 25,71 713 0 973 54,34 1233 | 62,94 | 1493 [ 86,36 | 1753 | 83,46
194 1,68 454 23,76 714 0 974 54,59 | 1234 | 6439 | 1494 | 86,25 | 1754 | 82,77
195 1,66 455 21,87 715 0 975 54,92 | 1235 | 65,52 | 1495 86,5 1755 | 81,78
196 1,53 456 20,15 716 0 976 55,69 | 1236 | 66,07 | 1496 | 86,14 | 1756 | 81,16
197 1,3 457 18,38 717 0 977 56,51 1237 | 66,19 | 1497 | 86,29 | 1757 | 80,42
198 1 458 15,93 718 0 978 56,73 1238 | 66,19 | 1498 86,4 1758 | 79,21
199 0,77 459 12,33 719 0 979 56,33 1239 | 66,43 1499 | 86,36 | 1759 | 78,48

200 0,63 460 7,99 720 0 980 5538 | 1240 | 67,07 | 1500 | 85,63 1760 | 77,49
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Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed

s km/h s km/h s km/h s km/h s km/h s km/h s km/h
201 0,59 | 461 4,19 | 721 0 981 | 54,99 | 1241 | 68,04 | 1501 | 86,03 | 1761 | 76,69
202 | 0,59 | 462 1,77 | 722 0 982 | 54,75 | 1242 | 69,12 | 1502 | 85,92 | 1762 | 75,92
203 | 0,57 463 0,69 | 723 0 983 | 54,11 | 1243 | 70,08 | 1503 | 86,14 | 1763 | 75,08
204 0,53 464 1,13 724 0 984 53,32 1244 | 70091 1504 | 86,32 1764 | 73,87
205 0,5 465 2,2 725 0 985 | 5241 | 1245 | 71,73 | 1505 | 8592 | 1765 | 72,15
206 0 466 3,59 | 726 0 986 | 51,45 | 1246 | 72,66 | 1506 | 86,11 | 1766 | 69,69
207 0 467 | 488 | 727 0 987 | 50,86 | 1247 | 73,67 | 1507 | 85,91 | 1767 | 67,17
208 0 468 5,85 728 0 988 50,48 1 248 74,55 1508 | 85,83 1768 64,75
209 0 469 6,72 | 729 0 989 49,6 | 1249 | 75,18 | 1509 | 85,86 | 1769 | 62,55
210 0 470 8,02 | 730 0 990 | 48,555 | 1250 | 75,59 | 1510 | 855 | 1770 | 60,32
211 0 471 | 10,02 | 731 0 991 | 47,87 | 1251 | 7582 | 1511 | 84,97 | 1771 | 5845
212 0 472 | 12,59 | 732 0 992 | 4742 | 1252 | 759 | 1512 | 848 | 1772 | 56,43
213 0 473 15,43 733 0 993 46,86 1253 75,92 1513 84,2 1773 54,35
214 0 474 | 1832 | 734 0 994 | 46,08 | 1254 | 7587 | 1514 | 83,26 | 1774 | 52,22
215 0 475 | 21,19 | 735 0 995 | 4507 | 1255 | 75,68 | 1515 | 82,77 | 1775 | 5025
216 0 476 24 736 0 996 | 43,58 | 1256 | 7537 | 1516 | 81,78 | 1776 | 4823
217 0 477 26,75 737 0 997 41,04 1257 75,01 1517 | 81,16 1777 | 46,51
218 0 478 29,53 738 0 998 38,39 1258 74,55 1518 | 80,42 1778 | 44,35
219 0 479 | 3231 | 739 0 999 | 3569 | 1259 | 73,8 | 1519 | 79,21 | 1779 | 41,97
220 0 480 348 | 740 0 1000 | 32,68 | 1260 | 72,71 | 1520 | 78,83 | 1780 | 39,33
221 0 481 | 36,73 | 741 0 1001 | 29,82 | 1261 | 71,39 | 1521 | 78,52 | 1781 | 36,48
222 0 482 38,08 742 0 1002 | 26,97 1262 70,02 1522 | 78,52 1782 33,8
223 0 483 | 39,11 | 743 0 1003 | 24,03 | 1263 | 68,71 | 1523 | 78,81 | 1783 | 31,09
224 0 484 | 40,16 | 744 0 1004 | 21,67 | 1264 | 67,52 | 1524 | 7926 | 1784 | 28,24
225 0 485 | 41,18 | 745 0 1005 | 20,34 | 1265 | 66,44 | 1525 | 79,61 | 1785 | 26,81
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Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed | Time | Speed
s km/h s km/h s km/h s km/h s km/h s km/h s km/h

226 | 0,73 486 | 41,75 | 746 0 1006 | 189 | 1266 | 6545 | 1526 | 80,15 | 1786 | 23,33

227 | 0,73 487 | 41,87 | 747 0 1007 | 1621 | 1267 | 64,49 | 1527 | 80,39 | 1787 | 19,01

228 0 488 | 41,43 | 748 0 1008 | 13,84 | 1268 | 63,54 | 1528 | 80,72 | 1788 | 15,05

229 0 489 39,99 749 0 1009 12,25 1269 62,6 1529 | 81,01 1789 12,09

230 0 490 | 37,71 | 750 0 1010 | 104 | 1270 | 61,67 | 1530 | 81,52 | 1790 | 9,49

231 0 491 | 34,93 | 751 0 1011 | 794 | 1271 | 60,69 | 1531 | 824 | 1791 | 6,81

232 0 492 | 31,79 | 752 0 1012 | 6,05 | 1272 | 59,64 | 1532 | 83,21 | 1792 | 428

233 0 493 28,65 753 0 1013 5,67 1273 58,6 1533 | 84,05 1793 2,09

234 0 494 | 2592 | 754 0 1014 | 6,03 | 1274 | 57,64 | 1534 | 85,15 | 1794 | 0,88

235 0 495 | 2391 | 755 0 1015 | 7,68 | 1275 | 56,79 | 1535 | 8592 | 1795 | 0,88

236 0 496 | 22,81 | 756 0 1016 | 10,97 | 1276 | 55,95 | 1536 | 86,98 | 1796 0

237 0 497 | 22,53 | 757 0 1017 | 14,72 | 1277 | 55,09 | 1537 | 87,45 | 1797 0

238 0 498 22,62 758 0 1018 17,32 1278 54,2 1538 | 87,54 1798 0

239 0 499 | 2295 | 759 0 1019 | 18,59 | 1279 | 5333 | 1539 | 87,25 | 1799 0

240 0 500 | 23,51 | 760 0 1020 | 19,35 | 1280 | 52,52 | 1540 | 87,04 | 1800 0

241 0 501 | 24,04 | 761 0 1021 | 20,54 | 1281 | 51,75 | 1541 | 86,98

242 0 502 | 2445 | 762 0 1022 | 21,33 | 1282 | 50,92 | 1542 | 87,05

243 0 503 24,81 763 0 1023 22,06 1283 49,9 1543 87,1

244 0 504 | 2529 | 764 0 1024 | 23,39 | 1284 | 48,68 | 1544 | 87,25

245 0 505 | 2599 | 765 0 1025 | 25,52 | 1285 | 47,41 | 1545 | 87,25

246 0 506 | 26,83 | 766 0 1026 | 2828 | 1286 | 46,5 | 1546 | 87,07

247 0 507 27,6 767 0 1027 | 30,38 1287 | 46,22 1547 | 87,29

248 0 508 | 28,17 | 768 0 1028 | 31,22 | 1288 | 46,44 | 1548 | 87,14

249 0 509 | 28,63 | 769 0 1029 | 32,22 | 1289 | 47,35 | 1549 | 87,03

250 0 510 | 29,04 | 770 0 1030 | 33,78 | 1290 | 49,01 | 1550 | 87,25
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v M6

Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed Time Speed

s km/h s km/h s km/h s km/h S km/h s km/h s km/h
251 0 511 29,43 771 0 1031 35,08 1291 50,93 1551 87,03
252 0 512 29,78 772 1,6 1032 35,91 1292 52,79 1552 87,03

253 | 1,51 513 (30,13 | 773 | 503 | 1033 | 3606 | 1293 | 54,66 | 1553 | 87,07

254 4,12 514 30,57 774 9,49 1034 35,5 1294 56,6 1554 | 86,81

255 7,02 515 31,1 775 13 1035 | 34,776 | 1295 | 58,55 | 1555 | 86,92

256 9,45 516 31,65 776 14,65 | 1036 34,7 1296 | 60,47 1556 [ 86,66

257 11,86 517 32,14 771 15,15 | 1037 | 3541 1297 | 62,28 | 1557 | 86,92

258 14,52 518 32,62 778 15,67 1038 | 36,65 1298 63,9 1558 | 86,59

259 17,01 519 33,25 779 16,76 | 1039 | 37,57 | 1299 65,2 1559 | 86,92

260 19,48 520 34,2 780 17,88 1040 | 38,51 1300 | 66,02 | 1560 | 86,59
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10.

11.

12.

13.

15.

16.

Appendix 6

Drain and weigh procedure

The engine shall be filled with new oil. If a constant volume oil sump
system (as described in ASTM standard D7156-09) is used, the oil pump
shall be turned on while filling the engine. Enough oil charge shall be added
to fill up both the engine and external sump.

The engine shall be started and operated over the desired test cycle (see
points 2.2.15 and 2.4.4.8.3.1) for a minimum of 1 hour.

Once the cycle is complete, oil temperature shall be allowed to stabilise at a
steady-state engine condition before shutting the engine down.

A clean, empty oil drain pan shall be weighed.

Any clean supplies that are to be used during the oil drain (e.g. rags) shall be
weighed.

The oil shall be drained for 10 minutes with the external oil pump (if
equipped) powered on followed by an additional ten minutes with the
pump powered off. If a constant volume sump system is not used, the oil
shall be drained from the engine for a total of 20 minutes.

The drained oil shall be weighed.

The weight determined in accordance with step 7 shall be subtracted from
the weight determined in accordance with step 4. The difference corresponds
to the total weight of the oil removed from the engine and collected in the
drain pan.

The oil shall be carefully returned to the engine.

The empty drain pan shall be weighted.

The weight determined in accordance with step 10 shall be subtracted from
the weight determined in accordance with step 4. The result corresponds to
the weight of the residual oil in the drain pan that was not returned to the
engine.

Any dirty supplies which have previously been weighed pursuant to step 5
shall be weighed.

The weight determined in accordance with step 12 shall be subtracted from
the weight determined in accordance with step 5. The result corresponds to
the weight of the residual oil which remained on the dirty supplies that was
not returned to the engine.

. The residual oil weights calculated in accordance with steps 11 and 13 shall

be subtracted from the total weight of the oil removed, calculated in
accordance with step 8. The difference between those weights corresponds
to the total weight of the oil returned to the engine.

The engine shall be operated under the desired test cycle(s) (see points
2.2.15 and 2.4.4.8.3.1).

Steps 3-8 shall be repeated.
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17.

18.

The weight of the oil drained pursuant to step 16 shall be subtracted from the
weight obtained in accordance with step 14. The difference between those
weights corresponds to the total weight of the oil consumed.

The total weight of the oil consumed calculated pursuant to step 14 shall be
divided by the duration, in hours, of the test cycles carried out in accordance
with step 15. The result is the lubricant consumption rate.
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Engine Speed and Load

Appendix 7

Example of service accumulation schedule including thermal, lubricant consumption
and regeneration sequences

Example Service Accumulation Cycle
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Appendix 8

Flowchart on the performance of the service accumulation schedule
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ANNEX XII

CONFORMITY OF IN-SERVICE ENGINES AND VEHICLES TYPE-

1.1.

2.1.

2.2.

2.3.

APPROVED UNDER DIRECTIVE 2005/55/EC

INTRODUCTION

This Annex sets out requirements for the conformity of in-service
engines and vehicles type-approved under Directive 2005/55/EC.

PROCEDURE FOR IN-SERVICE CONFORMITY

For in-service conformity testing, the provisions set out in Annex 8 to
UNECE Regulation No 49, amendment 5, shall apply.

On the request of the manufacturer the approval authority that granted
the original type-approval may decide to use the in-service conformity
procedure specified in Annex II to this Regulation for engines and
vehicles type-approved under Directive 2005/55/EC.

If the procedures described in Annex II are used, the following
exceptions shall apply:

All references to WHTC and WHSC shall be understood as references to
ETC and ESC, respectively, as defined in Annex 4A to UNECE Regu-
lation No 49, amendment 5.

Point 2.2 of Annex II to this Regulation shall not apply.

If the normal in-service conditions of a particular vehicle are considered
to be incompatible with proper execution of the tests, the manufacturer
or the approval authority may request that alternative driving routs and
payloads are used. The requirements as specified in points 4.1 and 4.5 of
Annex II to this Regulation shall be used as guideline to determine
whether the driving patterns and payloads are acceptable for in-service
conformity testing.

When the vehicle is operated by a driver other than the usual profes-
sional driver of the particular vehicle, this alternative driver shall be
skilled and trained to operate heavy duty vehicles of the category
subject to be tested.

Points 2.3 and 2.4 of Annex II shall not apply.

Point 3.1 of Annex II shall not apply.

The manufacturer shall perform in-service testing on this engine family.
The test schedule shall be approved by the approval authority.

At the request of the manufacturer the testing may stop 5 years after the
end of production.

At the request of the manufacturer the approval authority may decide on
a sampling plan in accordance with points 3.1.1, 3.1.2 and 3.1.3 of
Annex II or in accordance with Appendix 3 of Annex 8 to UNECE
Regulation No 49, amendment 5.
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2.3.10.

2.3.11.

2.3.12.

2.3.13.

2.3.14.

2.3.15.

2.3.16.

Point 4.4.2 of Annex II to this Regulation shall not apply.

The fuel may be replaced with the appropriate reference fuel, on the
request of the manufacturer.

The values in point 4.5 of Annex II may be used as guidance to
determine whether the driving patterns and payloads are acceptable for
in-service conformity testing.

Point 4.6.5 of Annex II shall not apply.

The minimum test duration shall be three times the work of the ETC or
the CO, reference mass in kg/cycle from the ETC as applicable.

Point 5.1.1.1.2 of Annex II shall not apply.

In the case the data stream information referred to in point 5.1.1 of
Annex II cannot be retrieved in a proper manner from two vehicles
with engines from the same engine family, while the scan-tool is
working properly, the engine shall be tested following the procedures
set out in Annex 8 to UN/ECE Regulation No 49.

Confirmatory testing may be performed on an engine test bench as
defined in Annex 8 to UN/ECE Regulation No 49.

The manufacturer may request the approval authority to perform
confirmatory testing on an engine test bench as defined in Annex 8 to
UN/ECE Regulation No 49 if the following conditions are met:

(a) a fail decision has been reached for the vehicles sampled according
to point 2.3.7;

(b) the 90 % cumulative percentile of the exhaust emission conformity
factors from the engine system tested, determined in accordance with
the measurement and calculation procedures specified in Appendix 1
to Annex II does not exceed the value of 2,0.
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ANNEX XIII

REQUIREMENTS TO ENSURE THE CORRECT OPERATION OF NO,

2.1.
2.1.1.

2.1.2.1.

2.1.2.2.

2.1.22.1.

2.1.2.2.2.

2.1.2.23.

2.1.2.2.4.

2.1.2.2.5.

CONTROL MEASURES

INTRODUCTION

This Annex sets out the requirements to ensure the correct operation of
NO, control measures. It includes requirements for vehicles that rely
on the use of a reagent in order to reduce emissions.

GENERAL REQUIREMENTS

The general requirements shall be those set out in paragraph 2 of
Annex 11 to Regulation UNECE Regulation No 49, with the
exceptions provided for in paragraphs 2.1 to 2.1.5 of this Regulation.

Alternative approval

If requested by the manufacturer, for vehicles of categories M, and Ny,
for vehicles of categories M; and N, with a maximum permissible
mass not exceeding 7,5 tonnes and for vehicles of categories M3 Class
I, Class II and Class A and Class B as defined in Annex I to Directive
2001/85/EC with a permissible mass not exceeding 7,5 tonnes,
compliance with the requirements set out in Annex XVI to Regulation
(EC) No 692/2008 shall be considered equivalent to the compliance
with this Annex.

If the alternative approval is used:

The information related to the correct operation of NO, control
measures in points 3.2.12.2.8.1 to 3.2.12.2.8.5 of Part 2 of
Appendix 4 to Annex I to this Regulation is replaced by the
information in point 3.2.12.2.8 of Appendix 3 of Annex I to Regu-
lation (EC) No 692/2008.

The following exceptions shall apply regarding the application of the
requirements set out in Annex XVI to Regulation (EC) No 692/2008
and those of this Annex:

The provisions on reagent quality monitoring set out in points 7 to
7.1.3 of this Annex shall apply, instead of points 4.1 and 4.2 of Annex
XVI to Regulation (EC) No 692/2008.

The provisions on reagent consumption monitoring and dosing activity
set out in points 8, 8.1 and 8.1.1 of this Annex shall apply, instead of
points 5 to 5.5 of Annex XVI to Regulation (EC) No 692/2008.

The driver warning system referred to in Sections 4, 7 and 8 of this
Annex shall be understood as the driver warning system in Section 3
of Annex XVI to Regulation (EC) No 692/2008.

Section 6 of Annex XVI to Regulation (EC) No 692/2008 shall not
apply.

The provisions set out in point 5.2 of this Annex shall apply, in the
case of vehicles for use by the rescue services, or engines or vehicles
specified in Article 2(3)(b) of Directive 2007/46/EC.
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v M4
2.1.3.
2.1.4.
2.1.5
VB
3.
v M4
3.1.
VB
4,
v M4
4.1.
4.1.1
VB
5.
v M4
5.1.

Paragraph 2.2.1 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

2.2.1. Information that fully describes the functional operational
characteristics of an engine system covered by this Annex
shall be provided by the manufacturer in the form set out in
Appendix 4 of Annex I to this Regulation.’

The first paragraph of point 2.2.4 of Annex 11 to UNECE Regulation
No 49 shall be understood as follows:

2.2.4. When a manufacturer applies for an approval of an engine or
engine family as a separate technical unit, it shall include in
the documentation package referred to in Articles 5(3), 7(3) or
9(3) of this Regulation, the appropriate requirements that will
ensure that the vehicle, when used on the road or elsewhere as
appropriate, will comply with the requirements set out in this
Annex. This documentation shall include the following:’

Paragraph 2.3.1 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

2.3.1. Any engine system falling within the scope of this Annex
shall retain its emission control function during all conditions
regularly pertaining in the territory of the Union, especially at
low ambient temperatures, in line with Annex VI to this Regu-
lation.”

MAINTENANCE REQUIREMENTS

The maintenance requirements shall be those set out in paragraph 3 of
Annex 11 to UNECE Regulation No 49.

DRIVER WARNING SYSTEM

The characteristics and operation of the driver warning system shall be
those set out in paragraph 4 of Annex 11 to UNECE Regulation
No 49, with the exceptions provided for in point 4.1.1 of this Regu-
lation.

Paragraph 4.8 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

‘4.8. A facility to permit the driver to dim the visual alarms provided
by the warning system may be provided on vehicles for use by
the rescue services or on vehicles in the categories defined in
point (b) of Article 2(3) of Directive 2007/46/EC.’

DRIVER INDUCEMENT SYSTEM

The characteristics and operation of the driver inducement system shall
be those set out in paragraph 5 of Annex 11 to UNECE Regulation
No 49, with the exceptions provided for in point 5.1.1 of this Regu-
lation.
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7.1.1.
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8.1.

Paragraph 5.2 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

5.2, The requirement for a driver inducement system shall not apply
to engines or vehicles for use by the rescue services or to
engines or vehicles specified in point (b) of Article 2(3) of
Directive 2007/46/EC. Permanent deactivation of the driver
inducement system shall only be done by the engine or
vehicle manufacturer.’

REAGENT AVAILABILITY

The measures regarding reagent availability shall be those set out in
paragraph 6 of Annex 11 to UNECE Regulation No 49.

REAGENT QUALITY MONITORING

The measures regarding reagent quality monitoring shall be those set
out in paragraph 7 of Annex 11 to UNECE Regulation No 49, with the
exceptions provided for in points 7.1.1, 7.1.2 and 7.1.3 of this Regu-
lation.

Paragraph 7.1.1 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

“7.1.1. The manufacturer shall specify a minimum acceptable reagent
concentration CD,,;,, which results in tailpipe emissions not
exceeding the limit values specified in Annex I to Regulation
(EC) No 595/2009.”

Paragraph 7.1.1.1 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

“7.1.1.1. During the phase-in period specified in Article 4(7) of this
Regulation and upon request of the manufacturer for the
purpose of point 7.1, the reference to the NO, emission
limit specified in Annex I to Regulation (EC) No595/2009
shall be replaced by the value of 900mg/kWh.’

Paragraph 7.1.1.2 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

“7.1.1.2. The correct value of CD,,;, shall be demonstrated during
type-approval by the procedure provided for in Appendix 6
of Annex 11 to UNECE Regulation No 49 and recorded in
the extended documentation package as specified in Article 3
and Section 8 of Annex I to this Regulation.’

REAGENT CONSUMPTION AND DOSING ACTIVITY

The measures regarding reagent consumption monitoring and dosing
activity shall be those set out in paragraph 8 of Annex 11 to UN/ECE
Regulation No 49.



02011R0582 — EN — 18.01.2018 — 008.001 — 196

8.1.1.

9.1.

10.

10.1.

11.

12.

Paragraph 8.4.1.1 of Annex 11 to UNECE Regulation No 49 shall be
understood as follows:

‘8.4.1.1. Until the end of the phase-in period specified in Article 4(7)
of this Regulation, the driver warning system described in
Section 4 of Annex 11 to UNECE Regulation No 49 shall be
activated if a deviation of more than 50 % between the
average reagent consumption and the average demanded
reagent consumption by the engine system over the period
to be defined by the manufacturer, which shall not be longer
than the maximum period specified in paragraph 8.3.1 of
Annex 11 to UNECE Regulation No 49, is detected.’

MONITORING FAILURES THAT MAY BE ATTRIBUTED TO
TAMPERING

The measures regarding monitoring failures that may be attributed to
tampering shall be those set out in paragraph 6 of Annex 11 to
UNECE Regulation No 49.

DUAL-FUEL ENGINES AND VEHICLES

The requirements to ensure the correct operation of NO, control
measures of dual-fuel engines and vehicles shall be those set out in
paragraph 8 of Annex 15 to UNECE Regulation No 49, with the
exceptions provided for in point 10.1 of this Regulation:

Paragraph 8.1 of Annex 15 to UNECE Regulation No 49 shall be
understood as follows:

‘8.1. Sections 1 to 9 of this Annex shall apply to HDDF engines and
vehicles, whether operating in dual-fuel or diesel mode.’

POINT (C) OF PARAGRAPH A.1.4.3 OF APPENDIX 1 TO ANNEX
11 OF UNECE REGULATION NO 49 SHALL BE UNDERSTOOD
AS FOLLOWS:

‘(c) The achievement of the torque reduction required for low-
inducement may be demonstrated at the same time as the
general engine performance approval process performed in
accordance with this Regulation. Separate torque measurement
during the inducement system demonstration is not required in
this case. The speed limitation required for severe inducement
shall be demonstrated in accordance with the requirements set
out in Section 5 of this Annex.’

THE FIRST AND SECOND PARAGRAPHS OF APPENDIX 4 OF
ANNEX 11 TO UNECE REGULATION 49 SHALL BE
UNDERSTOOD AS FOLLOWS:

‘This Appendix applies when the vehicle manufacturer requests EC
type-approval of a vehicle with an approved engine with regard to
emissions and access to vehicle repair and maintenance information
in accordance with Regulation (EC) No 595/2009 and this Regulation.

In this case, and in addition to the installation requirements set out in
Annex I to this Regulation, a demonstration of the correct installation
is required. This demonstration shall be performed by the presentation
to the approval authority of a technical case using evidence, such as
engineering drawings, functional analyses, and the results of previous
tests.’
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Appendix 6

Demonstration of the minimum acceptable reagent quality CD,,;,

The manufacturer shall demonstrate the minimum acceptable reagent quality
CDpin during type-approval in accordance with the provisions set out in
Appendix 6 of Annex 11 to UNECE Regulation No 49, with the exceptions

provided for in point 1.1 of this Appendix:

. Point A.6.3 shall be understood as follows:

‘A.6.3. The pollutant emissions resulting from this test shall be lower than
the emission limits specified in paragraphs 7.1.1. and 7.1.1.1. of

this Annex’
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2.2.

2.2.1.

222.1.

2222,

2.23.

223.1.

ANNEX X1V

MEASUREMENT OF NET ENGINE POWER

INTRODUCTION

This Annex sets out requirements for measuring net engine power.

GENERAL

The general specifications for conducting the tests and interpreting the
results shall be those set out in Section 5 of UN/ECE Regulation 85 with
the exceptions specified in this Annex.

Measurement of net power according to this Annex shall be performed
on all members of an engine family.

Test fuel

For positive-ignition engines fuelled with petrol or E85, paragraph
5.2.3.1 of UN/ECE Regulation No 85 shall be understood as follows:

‘The fuel used shall be the one available on the market. In any case of
dispute the fuel shall be the appropriate reference fuel specified in
Annex IX to Regulation (EU) No 582/2011.”

For positive ignition engines and dual-fuel engines fuelled with LPG:

In the case of an engine with self-adapting fuelling, paragraph 5.2.3.2.1
of UNECE Regulation No 85 shall be understood as follows:

‘The fuel used shall be the one available on the market. In case of
dispute, the fuel shall be the appropriate reference fuel specified in
Annex IX to this Regulation. Instead of the reference fuels specified
in Annex IX to this Regulation, the reference fuels specified in Annex 8
to UNECE Regulation No85 may be used.’

In the case of an engine without self-adaptive fuelling, paragraph
5.2.3.2.2 of UNECE Regulation No 85 shall be understood as follows:

‘The fuel used shall be the reference fuel specified in Annex IX to this
Regulation or the reference fuels specified in Annex 8 to UNECE
Regulation No85 may be used with the lowest Cs-content, or’

For positive ignition engines and dual-fuel engines fuelled with
NG/biomethane:

In the case of an engine with self-adaptive fuelling, paragraph 5.2.3.3.1
of UNECE Regulation No 85 shall be understood as follows:

‘The fuel used shall be the one available on the market. In case of
dispute the fuel shall be the appropriate reference fuel specified in
Annex IX to this Regulation. Instead of the reference fuels specified
in Annex IX to this regulation, the reference fuels specified in Annex 8
to UNECE Regulation No85 may be used.’
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2232.

223.3.

2.2.4.

2.3.

In the case of an engine without self-adaptive fuelling, paragraph
5.2.3.3.2 of UNECE Regulation No 85 shall be understood as follows:

‘The fuel used shall be the one available on the market with a Wobbe
index at least 52,6 MIm™ (20°C, 101,3 kPa). In case of dispute, the fuel
used shall be the reference fuel Gy specified in Annex IX to this Regu-
lation.’

In the case of an engine labelled for a specific range of fuels, paragraph
5.2.3.3.3 of UNECE Regulation No 85 shall be understood as follows:

‘The fuel used shall be the one available on the market with a Wobbe
index at least 52,6 MJm™ (20°C, 101,3 kPa) if the engine is labelled for
the H-range of gases, or at least 47,2 MJm™ (20°C, 101,3 kPa) if the
engine is labelled for the L-range of gases. In case of dispute, the fuel
used shall be the reference fuel Gy specified in Annex IX to this Regu-
lation if the engine is labelled for the H-range of gases, or the reference
fuel Gp; if the engine is labelled for the L-range of gases, that is the fuel
with the highest Wobbe index for the relevant range, or’

For compression-ignition engines, paragraph 5.2.3.4 of UN/ECE Regu-
lation 85 shall be understood as follows:

‘The fuel used shall be the one available on the market. In any case of
dispute the fuel shall be the appropriate reference fuel specified in
Annex IX to Regulation (EU) No 582/2011.°

Engine-driven equipment

The requirements on engine-driven equipment differ between UN/ECE
Regulation No 85 (power testing) and UN/ECE Regulation No 49
(emissions testing).

For the purpose of measuring the net engine power the provisions
regarding test conditions and auxiliaries as specified in Annex 5 to
UN/ECE Regulation No 85 shall apply.

For the purpose of emissions testing following the procedures provided
for in Annex III to this Regulation, the provisions regarding engine
power as specified in paragraph 6.3 of Annex 4 to UNECE Regulation
No 49 shall apply.
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ANNEX XV

AMENDMENTS TO REGULATION (EC) No 595/2009

Annex I to Regulation (EC) No 595/2009 is replaced by the following:
‘ANNEX 1

Euro VI Emission Limits

Limit values
CcO THC NMHC CH,4 NO, () NH; PM mass PM t(:)
(mg/kWh) | (mg/kWh) | (mg/kWh) | (mg/kWh) | (mg/kWh) (ppm) (mg/kWh) (I;/llr(nwir)
WHSC (CI) 1500 130 400 10 10 8,0 x 10"
WHTC (CI) 4000 160 460 10 10 6,0 x 10!
WHTC (PI) 4000 160 500 460 10 10 ©)

PI = Positive Ignition.

CI = Compression Ignition.

(") The admissible level of NO, component in the NO, limit value may be defined at a later stage.
(®) A new measurement procedure shall be introduced before 31 December 2012.

() A particle number limit shall be introduced before 31 December 2012.
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ANNEX XVI

AMENDMENTS TO DIRECTIVE 2007/46/EC

Directive 2007/46/EC is amended as follows:

(1) Annex I is amended as follows:

(a)

(b)

(©)

(d)

(e)

®

(&

(h)

(@)

0

(k)

the following point 3.2.1.11 is inserted:

‘3.2.1.11. (Euro VI only) Manufacturer references of the Documen-
tation package required by Articles 5, 7 and 9 of Regulation
(EU) No 582/2011 enabling the approval authority to
evaluate the emission control strategies and the Systems on-
board the engine to ensure the correct operation of NO
control measures’;

point 3.2.2.2 is replaced by the following:

3.2.2.2. Heavy duty vehicles Diesel/Petrol/LPG/NG-H/NG-L/NG-
HL/Ethanol (ED95)/Ethanol (E85) (') (°)’;

the following point 3.2.2.2.1 is inserted:

‘3.2.2.2.1. (Euro VI only) Fuels compatible with use by the engine
declared by the manufacturer in accordance with Section
1.1.2 of Annex I to Regulation (EU) No 582/2011 (as appli-
cable)’;

the following point 3.2.8.3.3 is inserted:

‘3.2.8.3.3. (Euro VI only) Actual Intake system depression at rated
engine speed and at 100 % load on the vehicle: kPa’;

the following point 3.2.9.2.1 is inserted:

‘3.2.9.2.1. (Euro VI only) Description and/or drawing of the elements
of the exhaust system that are not part of the engine system’;

the following point 3.2.9.3.1 is inserted:

‘3.2.9.3.1. (Euro VI only) Actual exhaust back pressure at rated engine
speed and at 100 % load on the vehicle (compression-

s

ignition engines only): .....cccocevvneerreenincininenenineneeenens kPa’;
the following point 3.2.9.7.1 is inserted:

329.7.1. (Euro VI only) Acceptable Exhaust system volume:

35,

the following point 3.2.12.1.1 is inserted:

‘3.2.12.1.1. (Euro VI only) Device for recycling crankcase gases:
yes/no (%)

If yes, description and drawings:

If no, compliance with Annex V to Regulation (EU) No
582/2011 required’;

in point 3.2.12.2.6.8.1 the following wording is added;
‘(not applicable to Euro VI)’;
the following point 3.2.12.2.6.8.1.1 is inserted:

‘3.2.12.2.6.8.1.1. (Euro VI only) Number of WHTC test cycles without
regeneration (n):’;

in points 3.2.12.2.6.8.2 the following wording is added:

‘(not applicable to Euro VI)’;
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M

(m)

(n)

(0)

the following point 3.2.12.2.6.8.2.1 is inserted:

‘3.2.12.2.6.8.2.1. (Euro VI only) Number of WHTC test cycles with
regeneration (ng):’;

the following points 3.2.12.2.6.9 and 3.2.12.2.6.9.1 are inserted:
€3.2.12.2.6.9. Other systems: yes/no (')

3.2.12.2.6.9.1. Description and operation’;

the following points 3.2.12.2.7.0.1 to 3.2.12.2.7.0.8 are inserted:

3.2.12.2.7.0.1. (Euro VI only) Number of OBD engine families within
the engine family

3.2.12.2.7.0.2. List of the OBD engine families (when applicable)

3.2.12.2.7.0.3.  Number of the OBD engine family the parent engine /
the engine member belongs to:

3.2.12.2.7.0.4. Manufacturer references of the OBD-Documentation
required by Article 5(4)(c) and Article 9(4) of Regu-
lation (EU) No 582/2011 and specified in Annex X to
that Regulation for the purpose of approving the OBD
system

3.2.12.2.7.0.5. When appropriate, manufacturer reference of the Docu-
mentation for installing in a vehicle an OBD equipped
engine system

3.2.12.2.7.0.6. When appropriate, manufacturer reference of the docu-
mentation package related to the installation on the
vehicle of the OBD system of an approved engine

3.2.12.2.7.0.7. Written description and/or drawing of the MI (%)

3.2.12.2.7.0.8.  Written description and/or drawing of the OBD off-
board communication interface (°)’;

the following points 3.2.12.2.7.6.5, 3.2.12.2.7.7 and 3.2.12.2.7.7.1 are
inserted:

‘3.2.12.2.7.6.5. (Euro VI only) OBD Communication protocol
standard: (%)

32.12.2.7.7. (Euro VI only) Manufacturer reference of the OBD
related information required by of Article 5(4)(d) and
Article 9(4) of Regulation (EU) No 582/2011 for the
purpose of complying with the provisions on access to
vehicle OBD and vehicle Repair and Maintenance
Information, or

3.2.12.2.7.7.1. As an alternative to a manufacturer reference provided
in Section 3.2.12.2.7.7 reference of the attachment to
the information document set out in Appendix 4 of
Annex [ to Regulation (EU) No 582/2011 that
contains the following table, once completed
according to the given example:

Component — Fault code — Monitoring strategy —
Fault detection criteria — MI activation criteria —
Secondary parameters — Preconditioning — Demon-

stration test

Catalyst — P0420 — Oxygen sensor 1 and 2 signals —
Difference between sensor 1 and sensor 2 signals —
3rd cycle — Engine speed, engine load, A/F mode,
catalyst temperature — Two Type 1 cycles — Type 17;
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(p) the following points 3.2.12.2.8.1 to 3.2.12.2.8.8.3 are inserted:

‘3.2.12.2.8.1.  (Euro VI only) Systems to ensure the correct operation
of NO, control measures

3.2.12.2.8.2. (Euro VI only) Engine with permanent deactivation of
the driver inducement, for use by the rescue services or
in vehicles specified in Article 2(3)(b) of this Directive:
yes/no

3.2.12.2.8.3. (Euro VI only) Number of OBD engine families within
the engine family considered when ensuring the correct

operation of NO, control measures

3.2.12.2.8.4. (Euro VI only) List of the OBD engine families (when
applicable)

3.2.12.2.8.5. (Euro VI only) Number of the OBD engine family the
parent engine / the engine member belongs to

3.2.12.2.8.6. (Euro VI only) Lowest concentration of the active
ingredient present in the reagent that does not activate
the warning system (CDy,n): (% vol.)

32.12.2.8.7. (Euro VI only) When appropriate, manufacturer
reference of the Documentation for installing in a
vehicle the systems to ensure the correct operation of
NO, control measures

3.2.12.2.8.8. Components on-board the vehicle of the systems
ensuring the correct operation of NO, control measures

3.2.12.2.8.8.1. Activation of the creep mode:

“disable after restart” / “disable after fuelling” / “disable
after parking” (7)

3.2.12.2.8.8.2.  When appropriate, manufacturer reference of the docu-
mentation package related to the installation on the
vehicle of the system ensuring the correct operation of
NOy control measures of an approved engine

3.2.12.2.8.8.3.  Written description and/or drawing of the warning
signal (°)’;

(q) the following points 3.2.17.8.1.0.1 and 3.2.17.8.1.0.2 are inserted:
¢3.2.17.8.1.0.1. (Euro VI only) Self adaptive feature? Yes/No (')

32.17.8.1.0.2. (Euro VI only) Calibration for a specific gas
composition NG-H/NG-L/NG-HL (")

Transformation for a specific gas composition NG-
H/NG-L/NG-HL, (');

(r) The following points 3.5.4 to 3.5.5.2 are inserted:
‘3.5.4. CO, emissions for heavy duty engines (Euro VI only)
3.5.4.1. CO, mass emissions WHSC test .....c.ceceeveeermenernnencrnencnnn g/kWh
3.5.4.2. CO, mass emissions WHTC test: .....ccccvvevrcerenenncnnne. g/kWh
3.5.5.  Fuel consumption for heavy duty engines (Euro VI only)
3.5.5.1. Fuel consumption WHSC test: ....cccoceveriecimvenieccnennecenne. g/kWh

3.5.5.2. Fuel consumption WHTC test: ......ccceverrevinieeninreennnnn g/kWh’;
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(2) Part I, Section A of Annex III is amended as follows:

(a)

(b)

(©

(d)

(e)

6]

(&

(h)

0

the following point 3.2.1.11 is inserted:

‘3.2.1.11. (Euro VI only) Manufacturer references of the Documen-
tation package required by Articles 5, 7 and 9 of Regulation
(EU) No 582/2011 enabling the approval authority to
evaluate the emission control strategies and the systems on-

board the engine to ensure the correct operation of NOy
control measures’;

point 3.2.2.2 is replaced by the following:

‘3.2.2.2 Heavy duty vehicles Diesel/Petrol/LPG/NG-H/NG-L/NG-
HL/Ethanol (ED95)/Ethanol (E85) (') (°);

the following point 3.2.2.2.1 is inserted:

‘3.2.2.2.1. (Euro VI only) Fuels compatible with use by the engine
declared by the manufacturer in accordance with Section
1.1.3 of Annex I to Regulation (EU) No 582/2011 (as appli-
cable)’;

the following point 3.2.8.3.3 is inserted:

‘3.2.8.3.3. (Euro VI only) Actual Intake system depression at rated
engine speed and at 100 % load on the vehicle: kPa’;

the following point 3.2.9.2.1 is inserted:

3.2.9.2.1. (Euro VI only) Description and/or drawing of the elements
of the exhaust system that are not part of the engine system’;

the following point 3.2.9.3.1 is inserted:

3.2.9.3.1. (Euro VI only) Actual exhaust back pressure at rated engine
speed and at 100 % load on the vehicle (compression-
ignition engines Only): ..c.ccccoeeveemennenenrenenineineeeenees kPa’;

the following point 3.2.9.7.1 is inserted:

‘3.29.7.1. (Euro VI only) Acceptable Exhaust system volume:

the following point 3.2.12.1.1 is inserted:

‘3.2.12.1.1. (Euro VI only) Device for recycling crankcase gases:
yes/mo (%)

If yes, description and drawings:

If no, compliance with Annex V to Regulation (EU) No
582/2011 required’;

the following points 3.2.12.2.6.9 and 3.2.12.2.6.9.1 are inserted:
3.2.12.2.6.9. Other systems: yes/no (')

3.2.12.2.6.9.1. Description and operation’;

the following points 3.2.12.2.7.0.1 to 3.2.12.2.7.0.8 are inserted:

3.2.12.2.7.0.1. (Euro VI only) Number of OBD engine families within
the engine family

3.2.12.2.7.0.2. (Euro VI only) List of the OBD engine families (when
applicable)

3.2.12.2.7.0.3. (Euro VI only) Number of the OBD engine family the
parent engine / the engine member belongs to:
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3.2.12.2.7.0.4. (Euro VI only) Manufacturer references of the OBD-
Documentation required by Article 5(4)(c) and
Article 9(4) of Regulation (EU) No 582/2011 and
specified in Annex X to that Regulation for the
purpose of approving the OBD system

3.2.12.2.7.0.5. (Euro VI only) When appropriate, manufacturer
reference of the Documentation for installing in a
vehicle an OBD equipped engine system

3.2.12.2.7.0.6. (Euro VI only) When appropriate, manufacturer
reference of the documentation package related to the
installation on the vehicle of the OBD system of an
approved engine

3.2.12.2.7.0.7. (Euro VI only) Written description and/or drawing of
the MI (%)

3.2.12.2.7.0.8.  (Euro VI only) Written description and/or drawing of
the OBD off-board communication interface (°)’;

(k) the following points 3.2.12.2.7.6.5, 3.2.12.2.7.7 and 3.2.12.2.7.7.1 are
inserted:

‘3.2.12.2.7.6.5. (Euro VI only) OBD Communication protocol
standard: (4)

32.12.2.7.7. (Euro VI only) Manufacturer reference of the OBD
related information required by of Article 5(4)(d) and
Article 9(4) of Regulation (EU) No 582/2011 for the
purpose of complying with the provisions on access to
vehicle OBD and vehicle Repair and Maintenance
Information, or

3.2.12.2.7.7.1. As an alternative to a manufacturer reference provided
in Section 3.2.12.2.7.7 reference of the attachment to
the information document set out in Appendix 4 of
Annex III to Regulation (EU) No 582/2011 that
contains the following table, once completed
according to the given example:

Component — Fault code — Monitoring strategy —
Fault detection criteria — MI activation criteria —
Secondary parameters — Preconditioning — Demon-

stration test

Catalyst — P0420 — Oxygen sensor 1 and 2 signals —
Difference between sensor 1 and sensor 2 signals —
3rd cycle — Engine speed, engine load, A/F mode,
catalyst temperature — Two Type 1 cycles — Type 17;

(1) the following points 3.2.12.2.8.1 to 3.2.12.2.8.8.3 are inserted:

‘3.2.12.2.8.1.  (Euro VI only) Systems to ensure the correct operation
of NO, control measures

32.12.2.8.2. (Euro VI only) Engine with permanent deactivation of
the driver inducement, for use by the rescue services or
in vehicles specified in Article 2(3)(b) of this Directive:
yes/no

32.12.2.8.3. (Euro VI only) Number of OBD engine families within
the engine family considered when ensuring the correct
operation of NO, control measures
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(m)

(n)

32.12.2.8.4. (Euro VI only) List of the OBD engine families (when
applicable)

3.2.12.2.8.5. (Euro VI only) Number of the OBD engine family the
parent engine / the engine member belongs to

3.2.12.2.8.6. (Euro VI only) Lowest concentration of the active
ingredient present in the reagent that does not activate
the warning system (CDyyi): (% vol.)

32.12.2.8.7. (Euro VI only) When appropriate, manufacturer
reference of the Documentation for installing in a
vehicle the systems to ensure the correct operation of

NO, control measures

32.12.2.8.8. Components on-board the vehicle of the systems
ensuring the correct operation of NO, control measures

3.2.12.2.8.8.1. Activation of the creep mode:

“disable after restart” / “disable after fuelling” / “disable
after parking” (*)

3.2.12.2.8.8.2.  When appropriate, manufacturer reference of the docu-
mentation package related to the installation on the
vehicle of the system ensuring the correct operation of
NO, control measures of an approved engine

3.2.12.2.8.8.3.  Written description and/or drawing of the warning
signal (°)’;

the following points 3.2.17.8.1.0.1 and 3.2.17.8.1.0.2 are inserted:
¢3.2.17.8.1.0.1. (Euro VI only) Self adaptive feature? Yes/No "

3.2.17.8.1.0.2. (Euro VI only) Calibration for a specific gas
composition NG-H/NG-L/NG-HL (")

Transformation for a specific gas composition NG-
H/NG-L/NG-HL, (')’;

the following points 3.5.4 to 3.5.5.2 are inserted:

‘3.5.4. (Euro VI only) CO, emissions for heavy duty engines

3.5.4.1. (Euro VI only) CO, mass emissions WHSC test: ........ g/kWh
3.5.4.2. (Euro VI only) CO, mass emissions WHTC test: ........ g/kWh
3.5.5.  (Euro VI only) Fuel consumption for heavy duty engines
3.5.5.1. (Euro VI only) Fuel consumption WHSC test: ............. g/kWh

3.5.5.2. (Euro VI only) Fuel consumption WHTC test: .......... g/kWh’.
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ANNEX XVII

ACCESS TO VEHICLE OBD AND VEHICLE REPAIR AND
MAINTENANCE INFORMATION

1. INTRODUCTION

1.1. This Annex lays down technical requirements for the accessibility of
vehicle OBD and vehicle repair and maintenance information.

2. REQUIREMENTS

2.1. Vehicle OBD and vehicle repair and maintenance information available
through websites shall follow the common standard referred to in
Article 6(1) of Regulation (EC) No 595/2009. Until this standard is
adopted, manufacturers shall provide vehicle OBD and vehicle repair
and maintenance information in a standardised manner which is non-
discriminatory compared to the provisions given or access granted to auth-
orised dealers and repairers.

Those requiring the right to duplicate or republish the information shall
negotiate directly with the manufacturer concerned. Information for
training material shall also be available, but may be presented through
other media than websites.

Information on all parts of the vehicle, with which the vehicle, as identified
by the vehicle identification number (VIN) and any additional criteria such
as wheelbase, engine output, trim level or options, is equipped by the
vehicle manufacturer and which can be replaced by spare parts offered
by the vehicle manufacturer to its authorised repairers or dealers or third
parties by means of reference to original equipment (OE) parts number,
shall be made available in a database which is easily accessible to inde-
pendent operators.

This database shall comprise the VIN, OE parts numbers, OE naming of
the parts, validity attributes (valid-from and valid-to dates), fitting
attributes and, where applicable, structuring characteristics.

The information on the database shall be regularly updated. The updates
shall include in particular all modifications to individual vehicles after their
production if this information is available to authorised dealers.

2.2. Access to vehicle security features used by authorised dealers and repair
shops shall be made available to independent operators under protection of
security technology in accordance with the following requirements:

(a) data shall be exchanged ensuring confidentiality, integrity and
protection against replay;

(b) the standard https//ssl-tls (RFC4346) shall be used;

(c) security certificates in accordance with ISO 20828 shall be used for
mutual authentication of independent operators and manufacturers;

(d) the independent operator’s private key shall be protected by secure
hardware.

The Forum on Access to Vehicle Information referred to in Article 2h shall
specify the parameters for fulfilling these requirements in accordance with
the state of the art. The independent operator shall be approved and auth-
orised for this purpose on the basis of documents demonstrating that he
pursues a legitimate business activity and has not been convicted of any
criminal activity.
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2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

Reprogramming of control units shall be conducted in accordance with
either ISO 22900-2 or SAE J2534 or TMC RP1210B using non-proprietary
hardware. Ethernet, serial cable or local area network (LAN) interface and
alternative media like compact disc (CD), digital versatile disc (DVD) or
solid state memory device for infotainment systems (e.g. navigation
systems, telephone) may also be used, but on the condition that no
proprietary communication software (e.g. drivers or plug-ins) and
hardware is required. For the validation of the compatibility of the manu-
facturer-specific application and the vehicle communication interfaces
(VCI) complying to ISO 22900-2 or SAE J2534 or TMC RP1210B, the
manufacturer shall offer either a validation of independently developed
VClIs or the information, and loan of any special hardware, required for
a VCI manufacturer to conduct such validation himself. The conditions of
Article 2f(1) shall apply to fees for such validation or information and
hardware.

The requirements of section 2.3 shall not apply in the case of repro-
gramming of speed limitation devices and recording equipment.

All emission-related DTCs shall be consistent with Annex X.

For access to any vehicle OBD and vehicle repair and maintenance
information other than that relating to secure areas of the vehicle, regis-
tration requirements for use of the manufacturer’s website by an inde-
pendent operator shall require only such information as is necessary to
confirm how payment for the information is to be made. For information
concerning access to secure areas of the vehicle, the independent operator
shall present a certificate in accordance with ISO 20828 to identify himself
and the organisation to which he belongs and the manufacturer shall
respond with his own certificate in accordance with ISO 20828 to
confirm to the independent operator that he is accessing a legitimate site
of the intended manufacturer. Both parties shall keep a log of any such
transactions indicating the vehicles and changes made to them under this
provision.

Manufacturers shall indicate in their repair information websites the type-
approval number by model.

If requested by the manufacturer, for vehicles of category M;, M,, N; and
N, with a maximum permissible mass not exceeding 7,5 tonnes and M;
Class I, Class II and Class A and Class B, as defined in Annex I to
Directive 2001/85/EC, with a permissible mass not exceeding 7,5 tonnes,
compliance with the requirements of Appendix 5 to Annex I and Annex
XIV to Regulation (EC) No 692/2008 shall be considered equivalent to the
compliance with this Annex.

The approval authority shall inform the Commission of the circumstances
of each type-approval granted under Section 2.8.
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Appendix 1

Manufacturer’s Certificate on Access to Vehicle OBD and Vehicle Repair
and Maintenance Information

(Manufacturer): ...
(Address of the manufacturer): ...
Certifies that

it provides access to vehicle OBD and vehicle repair and maintenance
information in compliance with the provisions of:

— Article 6 of Regulation (EC) No 595/2009 and Article 2a of Regulation (EU)
No 582/2011,

— Article 4(6) of Regulation (EU) No 582/2011,

— Annex I, Appendix 4, Section 16 of Regulation (EU) No 582/2011,
— Annex X, Section 2.1 of Regulation (EU) No 582/2011,

— Annex XVII of Regulation (EU) No 582/2011,

with respect to the types of vehicle, engine, pollution control device listed in
attachment to this Certificate.

The following derogations are applied: Customer adaptations (') — Small
volume (') — Carry-over systems ().

The principal website address through which the relevant information may be
accessed and which is hereby certified to be in compliance with the above

provisions are listed in an attachment to this Certificate along with the contact
details of the responsible manufacturer’s representative whose signature is below.

Where applicable: The manufacturer hereby also certifies that it has complied
with the obligation provided for in Article 3(1a) of Regulation (EU) No 582/2011
to provide the relevant information for previous approvals of these vehicle types
no later than six months after the date of type-approval.

[Signature] [Position]

(") Delete where not applicable.

Annexes:
— Website addresses,

— Contact details.
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ANNEX 1

to Manufacturer’s Certificate on Access to Vehicle OBD and Vehicle Repair
and Maintenance Information

Website addresses referred to by this Certificate:
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ANNEX 11

to Manufacturer’s Certificate on Access to Vehicle OBD and Vehicle Repair
and Maintenance Information

Contact details of the manufacturer’s representative referred to by this Certificate:
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Appendix 2

Vehicle OBD information

The information required in this Appendix shall be provided by the vehicle
manufacturer for the purposes of enabling the manufacture of OBD-
compatible replacement or service parts and diagnostic tools and test
equipment.

Upon request, the following information shall be made available to any
interested component, diagnostic tools or test equipment manufacturer, on
a non-discriminatory basis:

— A description of the type and number of the preconditioning cycles used
for the original type-approval of the vehicle.

— A description of the type of the OBD demonstration cycle used for the
original type-approval of the vehicle for the component monitored by
the OBD system.

— A comprehensive document describing all sensed components with the
strategy for fault detection and MI activation (fixed number of driving
cycles or statistical method), including a list of relevant secondary
sensed parameters for each component monitored by the OBD system
and a list of all OBD output codes and format used (with an explanation
of each code and format) associated with individual emission-related
power-train ~ components and individual non-emission related
components, where monitoring of the component is used to determine
MI activation. In particular, in the case of vehicle types that use a
communication link in accordance with ISO 15765-4 ‘Road vehicles
— Diagnostics on controller area network (CAN) — Part 4:
Requirements for emissions-related systems’, a comprehensive expla-
nation for the data given in service $ 05 Test ID $ 21 to FF and the
data given in service $ 06, and a comprehensive explanation for the data
given in service $ 06 Test ID § 00 to FF, for each OBD monitor ID
supported, shall be provided.

In case other communication protocols standards are used, equivalent
comprehensive explanation shall be provided.

This information may be provided in the form of a table, as follows:

Component | Fault code | Monitoring strategy | Fault detection criteria | MI
activation criteria | Secondary parameters | Preconditioning | Demonstration
test |

Catalyst | P0420 | Oxygen sensor 1 and 2 signals | Difference between
sensor 1 and sensor 2 signals | 3rd cycle | Engine speed, engine load,
A/F mode, catalyst temperature | Two Type 1 cycles | Type 1 |

Information required for the manufacture of diagnostic tools

In order to facilitate the provision of generic diagnostic tools for multi-make
repairers, vehicle manufacturers shall make available the information
referred to in points 3.1, 3.2 and 3.3 through their repair information
websites. That information shall include all diagnostic tool functions and
all the links to repair information and troubleshooting instructions. The
access to the information may be subject to the payment of a reasonable fee.
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3.1

3.2.

Communication protocol information

The following information shall be required indexed against vehicle make,
model and variant, or other workable definition such as VIN or vehicle and
systems identification:

(a) Any additional protocol information system necessary to enable
complete diagnostics in addition to the standards prescribed in Point
4.7.3 of Annex 9B to UN/ECE Regulation No 49, including any ad-
ditional hardware or software protocol information, parameter identifi-
cation, transfer functions, ‘keep alive’ requirements, or error conditions.

(b) Details of how to obtain and interpret all fault codes which are not in
accordance with the standards prescribed in Point 4.7.3 of Annex 9B to
UN/ECE Regulation No 49.

(c) A list of all available live data parameters, including scaling and access
information.

(d) A list of all available functional tests, including device activation or
control and the means to implement them.

(e) Details of how to obtain all component and status information, time
stamps, pending DTC and freeze frames.

(f) Resetting adaptive learning parameters, variant coding and replacement
component setup, and customer preferences.

(g) ECU identification and variant coding.

(h) Details of how to reset service lights.

(1) Location of diagnostic connector and connector details.

(j) Engine code identification.

Test and diagnosis of OBD monitored components

The following information shall be required:

(a) A description of tests to confirm its functionality, at the component or
in the harness.

(b) Test procedure including test parameters and component information.

(c) Connection details including minimum and maximum input and output
and driving and loading values.

(d) Values expected under certain driving conditions including idling.

(e) Electrical values for the component in its static and dynamic states.

(f) Failure mode values for each of the above scenarios.

(g) Failure mode diagnostic sequences including fault trees and guided
diagnostics elimination.
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3.3. Data required to perform the repair

The following information shall be required:

(a) ECU and component initialisation (in the event of replacements being
fitted).

(b) Initialisation of new or replacement ECU’s where relevant using pass-
through (re-) programming techniques.
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Appendix 3

List of carry-over systems covered by Article 2e

1. Climate systems (a) Temperature control systems;
(b) Engine-independent heater;

(c) Engine-independent air-conditioning.

2. Systems for buses and | (a) Door control systems;

coaches (b) Turntable control systems;

(c) Interior light control.
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ANNEX XVIII

SPECIFIC TECHNICAL REQUIREMENTS FOR DUAL-FUEL ENGINES

1.1.

5.1.
5.1.1.

5.1.2.

5.2.
5.2.1.

AND VEHICLES

Scope

This Annex shall apply to the dual-fuel engines and dual-fuel vehicles
covered by this Regulation and sets out the additional requirements
and exceptions applicable to the manufacturer for the type-approval of
dual-fuel engines and vehicles.

Dual-fuel engines that operate over the hot part of the WHTC test-
cycle with an average gas ratio that does not exceed 10 per cent
(GERwpre < 10 %) and that do not have a diesel mode are
prohibited.

A list of types of dual-fuel engines covered by this Regulation and of
the main operational requirements is provided for in the Appendix.

Dual-fuel specific approval requirements

The dual-fuel specific approval requirements shall be those set out in
paragraph 3 of Annex 15 to UNECE Regulation No 49.

General requirements

Dual-fuel engines and vehicles shall comply with the general
requirements specified in paragraphs 4.1 to 4.7 of Annex 15 to
UNECE Regulation No 49.

Performance requirements
Emission limits applicable to Type 1A and Type 1B dual-fuel engines

The emission limits applicable to Type 1A and Type 1B dual-fuel
engines operating in dual-fuel mode are those set for PI engines in
Annex I to Regulation (EC) No 595/2009.

The emission limits applicable to Type 1B dual-fuel engines
operating in diesel mode are those set for CI engines in Annex I to
Regulation (EC) No 595/2009.

Emission limits applicable to Type 2A and Type 2B dual-fuel engines
Emission limits applicable over the WHSC test-cycle

For Type 2A and Type 2B dual-fuel engines operating in both diesel
and dual-fuel mode, the exhaust emission limits, including the PM
number limit, over the WHSC test-cycle are those applicable to CI
engines over the WHSC test-cycle as set in Annex I to Regulation
(EC) No 595/20009.
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52.2.
52.2.1.

5222.
5222.1.

52222.

5.2.23.

5224,

5.3.

Emission limits applicable over the WHTC test-cycle
Emission limits for CO, NO,, NH; and PM mass in dual-fuel mode

The CO, NO,, NH; and PM mass emission limits over the WHTC
test-cycle applicable to Type 2A and Type 2B dual-fuel engines
operating in dual-fuel mode are those applicable to both CI and PI
engines over the WHTC test-cycle as set in Annex I to Regulation
(EC) No 595/20009.

Emission limits for Hydrocarbons in dual-fuel mode
Natural Gas/Biomethane engines

The THC, NMHC and CH, emission limits over the WHTC test-
cycle applicable to Type 2A and Type 2B dual-fuel engines
operating with Natural Gas/Biomethane in dual-fuel mode are
calculated from those applicable to CI and PI engines over the
WHTC test-cycle as set in Annex I to Regulation (EC) No 595/2009,
in accordance with the calculation procedure specified in paragraph
5.2.3 of Annex 15 to UNECE Regulation No 49.

LPG engines

The THC emission limits over the WHTC test-cycle applicable to
Type 2A and Type 2B dual-fuel engines operating with LPG in
dual-fuel mode are those applicable to CI engines over the WHTC
test-cycle as set in Annex I to Regulation (EC) No 595/2009.

Emission limits for PM number in dual-fuel mode

The PM number limit over the WHTC test-cycle applicable to Type
2A and Type 2B dual-fuel engines operating in dual-fuel mode are
calculated from those applicable to CI and PI engines over the
WHTC test-cycle as set in Annex I to Regulation (EC) No 595/2009,
in accordance with the calculation procedure specified in paragraph
5.2.4 of Annex 15 to UNECE Regulation No 49.

Emission limits in diesel mode

The emission limits, including the PM number limit, over the WHTC
test-cycle applicable to Type 2B dual-fuel engines operating in diesel
mode are those set for CI engines in Annex I to Regulation (EC)
No 595/20009.

Emission limits applicable to Type 3B dual-fuel engines

The emissions limits applicable to Type 3B dual-fuel engines whether
operating in dual-fuel mode or in diesel mode are the exhaust
emission limits applicable to CI engines as set in Annex I to Regu-
lation (EC) No 595/20009.
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7.1.

7.2.

Demonstration requirements

Dual-fuel engines and vehicles shall comply with the additional
requirements and exceptions related to demonstration set out in
paragraph 6 of Annex 15 to UNECE Regulation No 49.

Documentation for installing in a vehicle a type approved dual-fuel
engine

The manufacturer of a dual-fuel engine type-approved as separate
technical unit shall include in the installation documents of its
engine system the appropriate requirements that will ensure that the
vehicle, when used on the road or elsewhere as appropriate, will
comply with the dual-fuel specific requirements set out in this Regu-
lation. This documentation shall include but is not limited to:

(a) detailed technical requirements, including the provisions ensuring
the compatibility with the OBD system of the engine system;

(b) the verification procedure to be completed.

The existence and the adequacy of such installation requirements may
be checked during the approval process of the engine system.

In the case where the vehicle manufacturer applying for an EC type-
approval of the installation of the engine system on the vehicle is the
same manufacturer receiving the type-approval of the dual-fuel engine
as separate technical unit, the documentation specified in point 7.1 is
not required.
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Types of dual-fuel engines and vehicles - list of main operational requirements

Appendix 1

. Warm-up on Operation on Operation in

GERwirre Idie on diesel diesel diesel solely absence of gas Comments
Type 1A GERwntC NOT Allowed | Allowed only | Allowed only | Service mode

> 90 % on service on service

mode mode

Type 1B GERwurc Allowed only | Allowed only | Allowed only | Diesel mode

> 90 % on Diesel on diesel mode | on diesel &

mode service modes

Type 2A 10 % < Allowed Allowed only | Allowed only | Service mode GERwnTC

GERwyrC on service on service > 90 %

<90 % mode mode allowed
Type 2B 10 % < Allowed Allowed only | Allowed only | Diesel mode GERwurc

GERwytC on diesel mode | on diesel & > 90 %

<90 % service modes allowed

Type 3A

NEITHER DEFINED NOR ALLOWED




