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l. STATEMENT OF TECHNICAL RATIONALE AND JUSTIFICATON
A. Introduction

1. Traditionally, vehicle emissions have been raetpd by the use of standardized
laboratory-based test cycles. Emissions which oaoder conditions not well represented by
the laboratory-based test cycles are called offecygmissions. The objective of this global
technical regulation (gtr) is to establish in théolial Registry of the 1998 Agreement a
harmonized regulation which ensures that off-cyamissions from heavy-duty engines and
vehicles are appropriately controlled over a breadge of engine and ambient operating
conditions encountered during normal in-use velogleration.

2. The gtr is designed to be applicable to engasesfied or type approved under the test
procedures of gtr No. 4 on the Worldwide harmonikkedvy Duty Certification (WHDC). The
intent behind this gtr is to control emissions dgrengine and ambient operating conditions that
are broader than those covered in emissions tessimg the two components of the WHDC, the
World-Harmonized Transient Cycle and the World-Hanized Steady-state Cycle.

3. This Off-Cycle Emissions (OCE) gtr includes twomponents. First, it contains
provisions that prohibit the use of defeat strategiSecond, it introduces a methodology, termed
the World-harmonized Not-to-Exceed (WNTE) methodglofor limiting off-cycle emissions.
The WNTE includes harmonized off-cycle emissiorsdes, applicable under a broad range of
engine and ambient operating conditions. Wherethission factors are applied to the emission
limits in force in a specific region, the resultilgNTE emission limits provide a levéelow
which emissions from the tailpipe shall remain.

4, It is important to note that the WHDC gtr hagmedopted as a global test procedure
without emission limits as a first step towards Warld harmonization of cycle-based emission
certification requirements for heavy-duty engin&uring this first stage, Contracting Parties to
the 1998 Agreement are expected to introduce theD@West procedures into their individual
regional legislation. However, it is anticipatéeite will continue to be a range of WHDC-based
emission limits in effect in the various regiongiusuch time that world-wide emission limits
are adopted as part of the WHDC gtr. This beirggdhse, the WNTE-based emission limits
defined in this gtr relate directly to the emissiamits to which a specific engine has been
certified based on the WHDC test procedures. TEhiscture enables regional authorities to
implement a common approach to establishing WNT&ebdamission limits, even in the period
where global WHDC emission limits are not set outhie WHDC gtr. The eventual adoption of
global WHDC-based emission limits will enable wohldrmonized WNTE emission limits to be
established.

5. It is also important to note that the WNTE doex cover all vehicle and ambient
operating conditions. Therefore, Contracting Rartto the 1998 Agreement may wish to
implement additional requirements and/or test ptaoes to address off-cycle conditions not
represented adequately by the WNTE. These reqaitentould be set in regional legislation or
by future amendments to this gtr.
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B. Background on Off-Cycle Emissions

6. The basic regulatory approach historically zgitl by a number of countries to reduce
exhaust emissions from heavy-duty engines was ® aiscombination of an emissions
certification test cycle with an emissions limit @andard) and a prohibition against the use of
defeat strategies.

7. The test cycle for heavy-duty engines, whildedént among various countries, had a

number of common characteristics. The test cy@s based on an engine test, performed in a
laboratory, under a limited range of ambient cdodg, and the test cycle contained a pre-

defined set of speed and load points always ruhensame order. The prohibition against the

use of defeat strategies generally required tleetigine could not operate differently in-use in a
manner which reduced the effectiveness of the efsgggmission control system.

8. Heavy-duty vehicles are driven over a wide ugreg operating conditions (e.g. starts,
stops, accelerations, decelerations, steady cjuiged under varying ambient conditions
(e.g. temperature, humidity and barometric pregsufae WHDC gtr will result in a laboratory
based test cycle which reflects world-wide on-rb@dvy-duty engine operation. However, as
with any standardized test cycle, the wide varadtyeal world driving conditions cannot be fully
incorporated within the WHDC.

9. Heavy-duty engines have progressed over thedeastde to include very sophisticated
electronic and mechanical systems. These systentsapable of controlling the performance of
heavy-duty engines over a wide variety of drivingnditions. A central aspect of this

sophisticated engineering is the capability to itwmusly monitor a wide range of operating
parameters, including engine rotational speed, clehground speed, and intake manifold
pressure and temperature, and to modify the pedooa of the engine and its emission control
systems in real-time in response to the monitoedd.d

10. Defeat strategy provisions have not generalbyided a quantified numerical emissions

limit and associated test procedure for conditiontside of the regulatory test cycles. This has
often resulted in the need for case-by-case decisiaking during the certification and type-

approval process regarding whether a particulanef of design constitutes a defeat strategy.
These design-based reviews have become increadliffibult as the engines and the emission
control technologies have grown more complex.

11. The approach contained in this OCE gtr mayaedbe reliance on case-by-case design
reviews by requiring emission compliance during mlenrange off-cycle operation. The
provisions of this gtr supplement the prohibitiogamst defeat strategies and can allow for a
more efficient and objective performance-based mefmm evaluating off-cycle emissions
behaviour.

12. When considered as a whole, the WHDC gtr and @CE gtr promote global
harmonization of regulations that reduce air palufrom heavy-duty vehicles and engines.
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C. Procedural Background and Development of tle&lTechnical Regulation

13. This gtr was developed by the GRPE informalkigy group on Off-Cycle Emissions
(the OCE working group). A full report of the wook the OCE working group, its deliberations
and conclusions is provided in the group's techmegzort, ECE/TRANS/WP.29/GRPE/2009/6.

14. The work to develop this gtr began with thealelsshment of the OCE working group.
The OCE working group had its first meeting in Deber 2001.

15.  As required by the 1998 Global Agreement, anfdrproposal for the establishment of a
gtr was proposed to the Executive Committee (A®fB)he 1998 Agreement by the United
States of America. At its session on 13 March 2086 proposal from the United States of
America was approved as a gtr project by AC.3 (TRRANP.29/AC.3/12).

16. The following is a summary of the key issuex there discussed and resolved during the
development of this gtr by the OCE working grouwpdditional discussion of these issues can be
found in the technical report:

WNTE Control Area;

Ambient Operating Conditions (e.g. Temperaturemidlity, Altitude);

Definition of Defeat Strategy and related items.

17. One of the key issues discussed during thela@vent of the OCE gtr was the scope of
the gtr with respect to in-use, on-vehicle emissitesting. After considerable debate by the
OCE working group, it was decided the OCE gtr waudd include specifications for in-use, on-

vehicle emission measurement. However, the OClvasgrdeveloped with the specific intent of

enabling the testing of compliance with the WNTEiwg in-use on-road operatiorTherefore,

it may be appropriate in the future to consider dieeelopment of a gtr which would include

harmonized test procedures for in-use on vehiclisgons measurement.

18. The WNTE method originated as a concept that ardorced using in-use, on-vehicle
testing. In order to provide flexibility to Conttang Parties to the 1998 Agreement as how to
implement the gtr into regional legislation, aduii@l provisions were included so that the
WNTE methodology could also be applied as a laboyatased test procedure. This laboratory
procedure was developed explicitly for the gtr arad not tested in a laboratory before inclusion
in the legal text. For that reason there remaineuninties as to the effectiveness of the
laboratory based test procedure in preventing teteategies, so the procedure may need to be
updated in a future version of the gtr. One of éispects that will require validation is the
applicability of the same WNTE components to amse-on-vehicle test and a laboratory based
test. The rationale for components being introduae the first place relates to the wide
variation in vehicle and ambient operating condiicon the road. In the much more stable
laboratory tests conditions, the same rationales du@ exist for a WNTE component so no
adjustment to the WHTC emission limit may be neagss
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D. Technical and Economic Feasibility

19. The OCE gtr has been developed with the inpdtexpertise from a large number of
stakeholders, including regulatory authorities, etygpproval authorities, engine and vehicle
manufacturers, and independent technical conssaltafihe gtr has built upon the experience of
many organizations and individuals with expertisaddressing off-cycle emissions.

20. The gtr has been designed to improve the dooftroff-cycle emissions, and the WNTE
requirements specified in the gtr are based, ih-gar the approaches which exist in some
Contracting Parties' existing legislation.

21. The WNTE requirements in this gtr are a functad the laboratory-based test cycle
limits, specifically emission limits associated lwithe WHDC gtr's transient test cycle (the
WHTC). However, the WHDC gtr does not currently@on any limit values. For this reason,
no formal analysis of the technical and economésitality of the WNTE limits in this OCE gtr
has been undertaken. It is recommended that GuimgaParties to the 1998 Agreement
consider the technical and economic feasibilityhef OCE gtr when they adopt this regulation
into their national requirements.

E. Anticipated Benefits

22. This gtr is expected to result in a number enddits, including: improved emissions
control, more efficient certification or type appab methods, and reduced costs for engine and
vehicle manufacturers.

23. The addition of harmonized defeat strategy igions and OCE requirements to the
certification testing regime (e.g. the WHDC testleg) will more adequately ensure that an
appropriate control of emissions is achieved in-usgler a wide range of operating conditions.
As a result, it can be expected that the adoptiothis gtr by the Contracting Parties to the
1998 Agreement will result in an improved levekohissions control.

24, The gtr may reduce the need for time consuntiage-by-case design reviews and
provide a more efficient and objective performabesed means for evaluating off-cycle
emissions.

25. Finally, heavy-duty engines and vehicles ateroproduced for the world market. It is
economically more efficient for manufacturers tosiga and produce models which meet
emissions objectives specified in a common globehnical regulation rather than developing
products to meet a wide array of different and ptiadly conflicting regulatory requirements in

individual countries and regions. This in turn nalpw manufacturers to develop new models
more effectively at a lower cost.
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F. Potential Cost Effectiveness

26. A formal cost-effectiveness analysis of the O@E has not been performed for the
reasons discussed in section A.4. above.

27. However, it is fully expected that this infortioa will be developed, generally, in
response to the adoption of this regulation inameti requirements and also at the time the
WHDC gtr develops harmonized limit values, and filtere corresponding amendments to this
gtr. For example, each Contracting Party adoptinggtr into its national law will be expected
to determine the appropriate level of stringenoamted with using these new test procedures,
with these new values being at least as stringercomparable existing requirements. Also,
experience will be gained by the heavy-duty engnuistry as to any costs and cost savings
associated with using this test procedure. Theé @ond emissions performance data could be
analyzed as part of a possible future amendmethigaytr to determine the cost effectiveness of
the test procedures along with the application rof future harmonized WHDC limit values.
While no formal cost-effectiveness has been ddme belief of the GRPE experts is that there
are clear benefits associated with this gtr, asudised in section A.5. above.
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TEXT OF THE REGULATION

This gtr establishes performance-based off-cyolesgion requirements and a prohibition
on defeat strategies for heavy-duty engines anétheshso as to achieve effective control
of emissions under a broad range of engine andearthbperating conditions encountered
during normal in-use vehicle operation.

This regulation applies to the emission of gaseand particulate pollutants from
compression-ignition engines, and positive-ignitemgines fuelled with natural gas (NG)
or liquefied petroleum gas (LPG), used for propellimotor vehicles of categories 1-2
and 2, _1 having a design speed exceeding 25 km/h and @asinmaximum mass

"Auxiliary Emission Stratedy("AES") means an emission strategy that beconutivea
and replaces or modifies a base emission strategy $pecific purpose or purposes and in
response to a specific set of ambient and/or ojpgratonditions and only remains
operational as long as those conditions exist.

"Base Emission Stratég{/ BES") means an emission strategy that is adtiveughout the

speed and load operating range of the engine ualfes&S is activated.

"Defeat stratedy means an emission strategy that does not meetpéréormance
requirements for a base and/or auxiliary emissiateyyy as specified in this gtr.

(b) any control system, including: computer sofeyeelectronic control systems; and

(c) any control system calibration, or
(d) the results of any interaction of systems.

"Emission strategymeans an element or set of elements of designglacorporated into
the overall design of an engine system or vehiatewsed in controlling emissions.

"Emission control systénmeans the elements of design and emission sieatdgveloped
or calibrated for the purpose of controlling enossi.

1. Purpose

2. Scope
exceeding 3.5 tonnes.

3.  Definitions

3.1

3.2.

3.3.

3.4. "Element of desigrmeans:
(a) the engine system,

computer logic,

3.5.

3.6.

Y

See Special Resolution No. 1, "Special Resolutimmcerning the common definition of

vehicle categories masses and dimensions (S.R.1)."
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3.7. "Engine familyy means a manufacturer's grouping of engines asetein gtr No. 4. 2

3.8. "Engine startifgmeans the process from the initiation of engirenking until the engine
reaches a speed 150 mibelow the normal, warmed up idle speed (as detexthin the
drive position for vehicles equipped with an auttmaansmission).

3.9. "Engine systefnmeans the engine, the emission control systemtla@dommunication
interface (hardware and messages) between theesetgntronic control unit(s) and any
other powertrain or vehicle control unit.

3.10. "Engine warm-upmeans sufficient vehicle operation such that ¢belant temperature
reaches a minimum temperature of at least 70 °C.

3.11. "Periodic regeneratibrmeans the regeneration process of an exhausttrefgnent
system that occurs periodically in typically lelart 100 hours of normal engine operation.

3.12. "Rated speédneans the maximum full load speed allowed bygibreernor as specified by
the manufacturer in his sales and service litegator, if such a governor is not present, the
speed at which the maximum power is obtained frbm éngine, as specified by the
manufacturer in his sales and service literature

3.13. "Requlated emissidhsmeans "gaseous pollutants” defined as carbon Rid@o
hydrocarbons and/or non-methane hydrocarbons (asguaratio of CHgs for diesel,
CHazs25for LPG and CHgs for NG, and an assumed molecule #0bls for ethanol fuelled
diesel engines), methane (assuming a ration of @A NG) and oxides of nitrogen
(expressed in nitrogen dioxide (MCequivalent) and "particulate matter" (PM) defireesi
any material collected on a specified filter mediafter diluting exhaust with clean
filtered air to a temperature between 315 K (42 46 325 K (52 °C), as measured at a
point immediately upstream of the filter, this isnparily carbon, condensed hydrocarbons,
and sulphates with associated water.

4, General Requirements

Any engine system and any element of design liailaffect the emission of regulated
pollutants shall be designed, constructed, assemdhel installed so as to enable the
engine and vehicle to comply with the provisionsta$ gtr.

4.1. Prohibition of defeat strategies

Engine systems and vehicles shall not be equippiida defeat strategy.

2/ Test Procedures for Compression-Ignition (C.IgiBes and Positive-Ignition (P.1.)
Engines Fuelled with Natural Gas (NG) or Liquefieetroleum Gas (LPG) with regard to the
Emission of Pollutants (established in the GlobadiBtry on 15 November 2006). References to
gtr No. 4 relate to the document established oNd¥ember 2006. Later changes to the WHDC
gtr will have to be revaluated as to their applitigito the OCE gtr.
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4.2. World-harmonized Not-To-Exceed emission rezuent
This gtr requires that engine systems and vehmbasply with the WNTE emission limit

values described in paragraph 5.2. For laboratbased testing according to
paragraph 7.4., no test result shall exceed thesgomis limits specified in paragraph 5.2.

5. Performance Requirements

5.1. Emission strategies

Emission strategies shall be designed so as tolestize engine system, in normal use, to
comply with the provisions of this gtr. Normal usenot restricted to the conditions of use

as specified in paragraph 6.
5.1.1. Requirements for base emission strategies

A BES shall not discriminate between operation an applicable type approval or
certification test and other operation and provadiesser level of emission control under
conditions not substantially included in the apgile type approval or certification tests.

5.1.2. Requirements for Auxiliary Emission Straesg{AES)

An AES shall not reduce the effectiveness of timéssion control relative to a BES under
conditions that may reasonably be expected to bewstered in normal vehicle operation
and use, unless the AES satisfies one the follospragific exceptions:

(@) its operation is substantially included in gpplicable type approval or certification
tests, including the WNTE provisions of paragraph 7

(b) it is activated for the purposes of protecting engine and/or vehicle from damage
or accident,

(c) itis only activated during engine startingaarm up as defined in this gtr,

(d) its operation is used to trade-off the contblone type of regulated emissions in
order to maintain control of another type of re¢edhemissions under specific
ambient or operating conditions not substantiadigiuded in the type approval or
certification tests. The overall affect of suchAdBS shall be to compensate for the
effects of extreme ambient conditions in a manhat provides acceptable control of

all regulated emissions.
5.2. World-harmonized Not-To-Exceed limits for gaise and particulate exhaust emissions

5.2.1. Exhaust emissions shall not exceed the egipé WNTE emission limits specified in
paragraph 5.2.2. when the engine is operated irdance with the conditions and

procedures set out in paragraphs 6. and 7.
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5.2.2. The applicable WNTE emission limits are dateed, as follows:
WNTE Emission Limit = WHTC Emission Limit + WNTEomponent
where:
"WHTC Emission Limit" is the emission limit (ELjo which the engine is
certified pursuant to the WHDC gtr; and
"WNTE Component" is determined by equations 4 to paragraph 5.2.3.

5.2.3. The applicable WNTE components shall berdeted using the following equations,
when the ELs are expressed in g/kWh:

for NOx: WNTE Component = 0.25 x EL + 0.1 (2)
for HC: WNTE Component = 0.15 x EL + 0.07 2
for CO: WNTE Component = 0.20 x EL + 0.2 3)
for PM: WNTE Component = 0.25 x EL + 0.003 (4)

Where the applicable ELs are expressed in uniterahan units of g/kwWh, the additive
constants in the equations shall be converted twWh to the appropriate units.

The WNTE component shall be rounded to the nurabplaces to the right of the decimal
point indicated by the applicable EL in accordanggh the rounding method of
ASTM E 29-06.

6. Applicable Ambient and Operating Conditions

The WNTE emission limits shall apply at:

(@) all atmospheric pressures greater than orlég®2.5 kPa,

(b) all temperatures less than or equal to theoézature determined by equation 5 at the
specified atmospheric pressure:

T =-0.4514 x (101.3 +,p+ 311 (5)
where:
T is the ambient air temperature, K
Py is the atmospheric pressure, kPa

(c) all engine coolant temperatures within thegeaof 343 K to 373 K (70 °C to 100 °C)

The applicable ambient atmospheric pressure amgharature conditions are shown in
figure 1.
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WNTE Atmospheric Pressure and Temperature Range

45.0

35.0 /
30.0

Temperature (C)

10.0
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80 85 90 95 100 105
Atmospheric Pressure (kPa)

‘—WNTE Maximum Temperature ‘

Figurel: lllustration of atmospheric pressure and terajpee conditions

7. World-harmonized Not-To-Exceed Methodology

7.1. World-harmonized Not-To-Exceed control area

The WNTE control area consists of the engine spaed load points defined in
paragraphs 7.1.1. through 7.1.6. Figure 2 is amgie illustration of the WNTE control
area.

7.1.1. Engine speed range
The WNTE control area shall include all operatapeeds between the "3@ercentile
cumulative speed distribution over the WHTC testleyincluding idle, (g) and the
highest speed where 70 per cent of the maximum poweeurs (R). Figure 3 is an
example of the WNTE cumulative speed frequencyibdigion for a specific engine.

7.1.2. Engine torque range

The WNTE control area shall include all enginedigmints with a torque value greater
than or equal to 30 per cent of the maximum torealae produced by the engine.
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Engine power range

Notwithstanding the provisions of paragraphs 7.add 7.1.2., speed and load points

below 30 per cent of the maximum power value preduay the engine shall be excluded

from the WNTE Control Area for all emissions.

Application of engine family concept

In principal, any engine within a family with aigoe torque/power curve will have its

individual WNTE control area. For in-use testinige tindividual WNTE control area of

the respective engine shall apply. For type apgrdeertification) testing under the
engine family concept of the WHDC gtr the manufaetunay optionally apply a single

WNTE control area for the engine family under tbkofwing provisions:

(a) A single engine speed range of the WNTE comair®a may be used; if the measured
engine speedssmand i; are within + 3 per cent of the engine speeds akrdk by
the manufacturer. If the tolerance is exceededafoy of the engine speeds, the
measured engine speeds shall be used for detegriredWNTE control area.

(b) A single engine torque/power range of the WNJdatrol area may be used, if it
covers the full range from the highest to the Idwesting of the family.
Alternatively, grouping of engine ratings into @ifent WNTE control areas is
permitted.

120%
100% -~ \

80% /

/ WNTE Control Area \

60% / \
\\ \\
20% \

0% : :

N30 Engine Speed

Figure2: Example WNTE control area



ECE/TRANS/WP.29/2009/71

page

7.1.5

7.2.

7.2.1.

71.2.2.

14

120%

100%

80%

60%

Cumulative Frequency

40%

20%

0% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
400 600 800 1000 1200 1400 1600 1800 2000 2200
Engine Speed

Figure3: Example of WNTE cumulative speed frequencyritistion

. Compliance exclusion from certain WNTE ofiatppoints

The manufacturer may request that the approvalbaity excludes operating points from
the WNTE control area defined in paragraph 7.1.touph 7.1.4 during the
certification/type approval. The approval authonmay grant this exclusion if the
manufacturer can demonstrate that the engine isrr@apable of operating at such points
when used in any vehicle combination..

Minimum World-harmonized Not-To-Exceed evenuradion and data sampling
frequency

To determine compliance with the WNTE enoissilimits specified paragraph 5.2., the
engine shall be operated within the WNTE contrelaadefined in paragraph 7.1. and its
emissions shall be measured and integrated oveininom period of 30 seconds. A

WNTE event is defined as a single set of integraenkssions over the period of time.

For example, if the engine operates for 65 consexgeconds within the WNTE control

area and ambient conditions this would constitutesirgle WNTE event and the

emissions would be averaged over the full 65 seqeibd. In the case of laboratory
testing, the integrating period of time set oupamagraph 7.5 shall apply.

For engines equipped with emission conttws include periodic regeneration events, if
a regeneration event occurs during the WNTE tlst) the averaging period shall be at
least as long as the time between the events niedtipy the number of full regeneration
events within the sampling period. This requiretany applies for engines that send an
electronic signal indicating the start of the regration event.
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A WNTE event is a sequence of data colleatethe frequency of at least 1 Hz during
engine operation in the WNTE control area for thi@eimum event duration or longer.
The measured emission data shall be averagediwveiutation of each WNTE event.

World-harmonized Not-To-Exceed in-use testing

If a Contracting Party selects this gtr as baseisim-use testing, the engine shall be
operated under actual in-use conditions. The resiilts out of the total data set that
comply with the provisions of paragraphs 6., 7rid &.2. shall be used for determining
compliance with the WNTE emission limits specifiedparagraph 5.2. It is understood
that emission during some WNTE events may not lpeeed to comply with the WNTE
emission limits. Therefore, Contracting Partieswdti define and implement statistical
methods for determining compliance that are coasiswith paragraphs 7.2. and 7.3.

World-harmonized Not-To-Exceed laboratoryitest

If a Contracting Party selects this gtr for thesibdor laboratory testing the following
provision shall apply:

The specific mass emissions of regulatetljamits shall be determined on the basis of
randomly defined test points distributed across WHTE control area. All the test
points shall be contained within 3 randomly seléa&d cells imposed over the control
area. The grid shall comprise of 9 cells for ergiwith a rated speed less than 3000 min
1 and 12 cells for engines with a rated speed grehsm or equal to 3000 nitn The
grids are defined as follows:

(@) The outer boundaries of the grid are aligretthé WNTE control area;

(b) 2 vertical lines spaced at equal distance éetwengine speeds n30 ang for 9 cell
grids, or 3 vertical lines spaced at equal distdreteeen engine speeds n30 ard n
for 12 cell grids; and

(c) 2 lines spaced at equal distance of engirgufs) at each vertical line within the
WNTE control area.

Examples of the grids applied to specific engaesshown in Figures 5 and 6.

The 3 selected grid cells shall each inclhidandom test points, so a total of 15 random
points shall be tested within the WNTE control are&ach cell shall be tested
sequentially; therefore all 5 points in one gridl eee tested before transiting to the next
grid cell. The test points are combined into gl@mamped steady state cycle.

The order in which each of the grid cells tasted, and the order of testing the points
within the grid cell, shall be randomly determinedhe 3 grid cells to be tested, the
15 test points, the order of testing the grid ¢elled the order of the points within a grid
cell shall be selected by the Type Approval or i@eation Authority using
acknowledged statistical methods of randomization.
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7.4.4. The average specific mass emissions of aggplilgaseous pollutants shall not exceed the
WNTE limit values specified in paragraph 5.2. wime@asured over any of the cycles in a
grid cell with 5 test points.

7.4.5. The average specific mass emissions of aggilparticulate pollutants shall not exceed
the WNTE limit values specified in paragraph 5.hew measured over the whole 15 test
point cycle.

7.5. Laboratory test procedure

7.5.1. After warm up, the engine shall be precoowid at mode 9 of the WHSC for a
minimum period of 10 minutes. The test sequencall start immediately after
completion of the preconditioning phase.

7.5.2. The engine shall be operated for 2 minutesieh random test point. This time includes
the preceding ramp from the previous steady staite.p The transitions between the test
points shall be linear for engine speed and loadshiall last 20 + 1 seconds.

7.5.3. The total test time from start until finishall be 30 minutes. The test of each set of
5 selected random points in a grid cell shall benlfutes, measured from the start of the
entry ramp to the 1st point until the end of theadly state measurement at the 5th point.
Figure 5 illustrates the sequence of the test phaee

7.5.4. The WNTE laboratory test shall meet thedatlon statistics of paragraph 7.7.2. of the
WHDC gtr.

7.5.5. The measurement of the emissions shall iveedabut in accordance with paragraph 7.8.
of WHDC gtr.

7.5.6. The calculation of the test results shaltaeied out in accordance with paragraph 8. of
WHDC gtr.

End of
preconditioning
(WHSC Mode 9)

Enter 1st cell Exit 1st cell Enter 2nd cell

Point 1 Point 2 Point 3 Point 4 Point 5 it Point &

1
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1
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: é a A N A N A N A 2 A N §§ 3 A, N
1

> 20s max.

-—
1m 40s min.

2 minutes

h § - —
e
I

10 minutes

Figure4: Schematic example of the start of the WNTE d¢gsle
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Figures5 and 6: WNTE test cycle grids
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7.6. Rounding

10.

Each final test result shall be rounded in onp &tehe number of places to the right of the
decimal point indicated by the applicable WHDC esime standard plus one additional
significant figure, in accordance with ASTM E 29-0O80o rounding of intermediate values
leading to the final brake specific emission regiftermitted.

World-harmonized Not-To-Exceed Deficiencies

The concept of a deficiency is to allow an enginesehicle to be certified as compliant
with a regulation even though specific requiremelntsited in scope, are not fully met. A
WNTE deficiency provision would allow a manufactute apply for relief from the
WNTE emission requirements under limited conditjorseich as extreme ambient
temperatures and/or severe operation where vehidtesnot accumulate significant
mileage. Contracting Parties may wish to consmleviding WNTE deficiency provisions
in regional legislation.

World-harmonized Not-To-Exceed Exemptions

The concept of a WNTE exemption is a set of temdnconditions specified by a
Contracting Party under which the WNTE emissioniténset out in this gtr would not
apply. A WNTE exemption shall apply to all engared vehicle manufacturers.

A Contracting Party may decide to provide a WNTD&raption, in particular with the

introduction of more stringent emission limits. rlexample a WNTE exemption may be
necessary if a Contracting Party determines thaioeengine or vehicle operation within
the WNTE control area cannot achieve the WNTE dpnsBmits. In such a case, the
Contracting Party may determine that it is not seaey for engine manufacturers to
request a WNTE deficiency for such operation, ahdt tthe granting of a WNTE

exemption is appropriate. The Contracting Party datermine both the scope of the
exemption with respect to the WNTE requirementayel$ as the period of time for which

the exemption is applicable.

Statement of Off-Cycle Emission Compliance

In the application for certification or type appab the manufacturer shall provide a
statement that the engine family or vehicle consphgth the requirements of this OCE gtr.
In addition to this statement, compliance with W&TE limits shall be verified through
additional tests and certification procedures agfiby the Contracting Parties.

10.1. Example statement of Off-Cycle Emission coarae

The following is an example compliance statement:
"(Name of manufacturer) attests that the enginisinvthis engine family comply
with all requirements of the OCE gtr. (Name of mi@cturer) makes this statement
in good faith, after having performed an appropriahgineering evaluation of the
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emissions performance of the engines within thenentamily over the applicable
range of operating and ambient conditions."

10.2. Basis for Off-Cycle Emission compliance staat

11.

The manufacturer shall maintain records at theufsturer's facility which contain all
test data, engineering analyses, and other infesmathich provides the basis for the
OCE compliance statement. The manufacturer shaWNige such information to the
Certification or Type Approval Authority upon recgie

Documentation

A Contracting Party may decide to require thatrtfeufacturer provides a documentation
package. This should describe any element of desigl emission control strategy of the
engine system and the means by which it contrslsutput variables, whether that control
is direct or indirect.

The information may include a full description tife emission control strategy. In
addition, this could include information on the mden of all AES and BES, including a
description of the parameters that are modifiecaby AES and the boundary conditions
under which the AES operate, and indication of WhAES and BES are likely to be active
under the conditions of the test procedures ingtris

(Note by the secretaridtigures 2, 3, 4, 5 and 6 will be updated)




