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1. Purpose

This regulation provides a harmonized method foe ttlassification,
evaluation and approval of retrofit emission cohsystems (REC) for oxides
of nitrogen (NQ), particulate matter (PM mass and PM number) pbfith
NOx and PM, and for the determination of the leveisemissions from
compression-ignition (C.l.) engines used in appioces within the scope
indicated in paragraph 2 It provides, for thisgmse, a harmonised method
for the determination of the levels of emissionsnfrengines and from
engines fitted with REC|.

2. Scope

This Regulation applies to retrofit emission cohtigstems (REC) to be installed:

2.1 on category M M; and N vehiclelsand their C.1. engines,

2.2 on C.I. enginedaving a net power higher than 18 kW but not mbi@nt

560 kW |nstalledsed|n non-road moblle machlnelphawag—an—mstaued—net
V, operated under variable

2.3 on C.l. enginevaving a net power higher than 18 kW but not mdant

560 kW |nstalledsed|n non- road moblle machm%awng—arwstaﬂed—net

V, operated under

constant speed

2.4 on C.I. enginedaving a net power higher than 18 kW but not mdant
560 kW installedsedin category Tvehicled-having-an-installed-net-power
higherhan18kW but not more thaB60kW,;

3. Definitons,

For the purpose of this Regulation:

3.1. "Adjustment factors" means additive upward adjustment factor and
downward adjustment factor or multiplicative factdéo be considered during
periodic regeneration;

3.2 “Application range” means the range of vehicles to which a retrofiission
control device (REC) approved according to thisufaipn can be applied;

3.3. “Retrofit emission control device (RECYheans any particulate reduction
system, NQ@-reduction system or combination of both which sed for
retrofit purposes. This includes any sensors arftivare essential to the
operation of the device. Systems that only modify éxisting engine system
controls are not considered to be RECs;

! As defined in Annex 7 to the Consolidated Resafubn the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/78/Rev.1/Amend.2aasamended by
Amend.4).

- { comment [DB3]: Needed? |
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3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

“Particulate reduction REC"means a REC that has a particulate mass or
number emission reduction efficiency which quadifié to be certified as
meeting one of the classification type as definedthis Regulation. The
regeneration system and strategy are part of theplate reduction REC;

“NOx-reduction REC” means a REC that has a NOx mass emission
reduction efficiency which qualifies it to be céed as meeting one of the
classification type as defined in this Regulation;

“Type | retrofit emission control device (REC)” means aafit emission
control device which is intended to control par&ta matter emissions only,
and which does not increase the direct,d@issions;

“Type Il retrofit emission control device (REC)” means aakt emission
control device which is intended to control paréta matter emissions only,
and which does not increase the direct,Ngnissions by more than the
percentage specified in paragrdph] based on the engine baseline emission
NO;, level;

“Engine baseline emissibmeans the emissions of a given engine or engine
system without any retrofit emission control devié®r engines without
after-treatment the engine baseline emissionsqueléo the engine out raw
emissions. For engines with after-treatment therenlgaseline emissions are
equal to the tailpipe emissions downstream of ftex-freatment system;

“Type Il retrofit emission control device (REC)” means aafit emission
control device which is intended to control NOx ssibns only;

“Type IV retrofit emission control device (REC)” means aaft emission
control device which is intended to control bothtjcalate matter emissions
and NOx emissions, and thus hN&nissions;

“Reduction level” means a reduction efficiency in percent to be byethe
retrofit emission control device (REC) in orderbt® certified as meeting one
of the reduction levels specified in Section 3;

“Continuous regeneration’'means the regeneration process of an exhaust
after-treatment system that occurs either permanemtat least once per
applicable test cycle;

"deNOx systemineans an exhaust after-treatment system designeditice
emissions of oxides of nitrogen (NJQ(for example, passive and active lean
NO, catalysts, NQ adsorbers, and selective catalytic reduction (SCR)
systems);

"Emission control monitoring systemfieans the system that monitors the
operation of the emission control measures impleatem the engine and/or
REC system in accordance with the requirementsaicgraph---|;

"ESC test"means a test cycle consisting of 13 steady statgemto be
applied in accordance with the relevant seriesnoéradments to Regulation
No.49;

"ETC test"means a test cycle consisting of 1800 second-byrgetransient
modes defined in, and to be applied in accordarittetihwe relevant series of

“Reduction efficiency” means the[ ratio between the engine baseline
emissions and the emissions downstream of the R&@rh, both measured
in accordance with the procedures defined in tieigutation;

-
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3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

3.25

3.26.

3.27.

3.28.

3.29.

3.30

"Gaseous pollutants'means carbon monoxide, hydrocarbons (assuming a
ratio of CH, g5 for diesel), oxides ofitrogen (NOx expressed as DO
equivalentandincludingnitrogen dioxide (NG);

“Load condition” means the loading of particulate matter beingestat any
moment in a particulate reduction system (such #i#tes) expressed as a
proportion of the maximum loading of particulatetranthat may be stored
in the system under specific driving conditionshaitt external regeneration
measures being initiated,;

“NRSC cycle”means a test cycle consisting of steady state snatich is
defined in the relevant series of amendmentRégulation No.96

“NRTC cycle” means a test cycle consisting of 1173 second-bgrsk
transient modes defined in the relevant seriesmereiments td&Regulation
No.96;

‘Particulate matter (PM)"means the mass of any material collected on a
specified filter medium which is defined in theeent series of amendments
to Regulations No.49 or 96;

‘PM numbet means the number of particles which is definethim relevant
series of amendments to Regulation No.49;

“Particulate reduction REC family'means a family of particulate reduction
systems that are technically identical with respeectheir functioning in
accordance with paragraph numpet;

“NOx reduction REC family” means a family oOX reduction systems that
are technically identical with respect to their dtioning in accordance with
paragraph numbér--];

"Periodic regeneration"means the regeneration process of an emission
control device that occurs periodically in typigaless than 100 hours of
normal engine operation. During cycles where regation occurs, emission
standards can be exceeded;

"Reagent"means any medium that is stored on-board the feefrica tank
and provided to the exhaust after-treatment sygieraquired) upon request
of the emission control system;

“WHSC cycle” means a test cycle consisting of 13 steady staidem
defined in, and to be applied in accordance with thlevant series of
amendments to Regulation No;49

“WHTC cycle” means a test cycle consisting of 1800 second-byrsk
transient modes defined in, and to be applied coaance with the relevant
series of amendments to Regulation No.49

‘Active regeneratichmeans any additional measure to force regeneratio
either on a periodic or continuously regeneratifigCR

y|

Application for approvall

The application for approval of an REC shall bebriited by the
manufacturer or by his duly accredited represergati

Each REC shall be accompanied by the followirigrmation:

7
’
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(a) the manufacturer's name or trade mark;

(b) the make and identifying part number of the(R&s recorded in the
information document issued in accordance withrtteglel set out in [Annex

XX];

(c) the application including year of manufactdog which the REC is

approved, including, where applicable, a markinddentify if the REC is

suitable for fitting to a vehicle that is equippe&ith an on-board diagnostic
(OBD) system as defined in [Application Range];

(d) the instruction manual for the retrofit indibn;

(e) the end-user service manual including mainteaanstructions.

4.3. The applicant shall provide sample(s) of the RBChé tested and to be
retained by the Technical Service.

5.1. All REC shall be marked with the trade name or kmaf the retrofit
manufacturer, the type [and reduction level] adcat#d in [annexes ....],
and the identifying part number as recorded in ittfermation document
issued in accordance with the model set out in ExXX].

5.2. All REC shall be identified by a label, in whidhetapproval number, and the
technical specifications, as required in [annexek shall be placed. This
label has to be permanently fixed to the REC, dhmlindelible, and shall be
clearly readable after installation of the REC.

5.3 REC samples for approval testing have to be claddntified with at least
the applicant’s name and the application.

5.4. An international approval mark shall be affixedth®@ REC as indicated in
[annexes ...], conforming to a type approved undeés tRegulation, in
addition to the mark prescribed in paragraphs Bdl5a2 This approval mark
shall consist of:

5.4.1. A circle surrounding the letter "E" followed byethdistinguishing number of
the country which has granted the appréval
5.4.2. The number of this Regulation, followed by thedet'R", a dash and the
2 1 for Germany, 2 for France, 3 for Italy, 4 for tNetherlands, 5 for Sweden, 6 for Belgium, 7 for

Hungary, 8 for the Czech Republic, 9 for Spain,fa0Serbia and Montenegro, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 #®witzerland, 15 (vacant), 16 for Norway, 17 for
Finland, 18 for Denmark, 19 for Romania, 20 fordpal, 21 for Portugal, 22 for Russian Federation,
23 for Greece, 24 for Ireland, 25 for Croatia, 86 $lovenia, 27 for Slovakia, 28 for Belarus, 28 fo
Estonia, 30 (vacant), 31 for Bosnia and Herzegqow#2afor Latvia, 33 (vacant), 34 for Bulgaria, 35
(vacant), 36 for Lithuania, 37 for Turkey, 38 (vata39 for Azerbaijan, 40 for The former Yugoslav
Republic of Macedonia, 41 (vacant), 42 for the pean Community (Approvals are granted by its
Member States using their respective ECE symb8Ifpa Japan, 44 (vacant), 45 for Australia, 46 for
Ukraine, 47 for South Africa and 48 for New Zealar8ubsequent numbers shall be assigned to other
countries in the chronological order in which thatify the Agreement Concerning the Adoption for
Uniform Technical Prescriptions for Wheeled Vehigl&quipment and Parts which can be fitted
and/or be Used on Wheeled Vehicles and the Conditfor Reciprocal Recognition of Approval
Granted on the Basis of these Prescriptions, amditimbers, and the numbers thus assigned shall be
communicated by the Secretary-General of the UnNetions to the Contracting Parties to the
Agreement.

7
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approval number to the right of the circle definedparagraph .... ]. The
approval number consists of the REC type approuaibrer, which appears
in the communication form for this type (see [paapip 5.2. and annexes
...)] preceded by two figures indicating the latestiess of amendments to

this Regulation.
The approval mark shall be clearly readable anitdelible.

[Annexes ...] to this Requlation give examples of trrangement of the
aforesaid label with approval mark.

Type approval shall be granted if the REC meeés rdquirements of this
Regulation.

An approval number shall be assigned to each RfLosed. Its first two

digits (at present 00 according to the Reqgulatiorits original form) shall

indicate the series of amendments incorporating rifwst recent major
technical amendments made to the Regulation atithe of issue of the

approval. The same type approval number shall roadsigned to another
REC.

Notice of approval or of refusal or of extensioh approval of a REC
pursuant to this Regulation shall be communicatedhie Parties to the
Agreement applying this Regulation, by means ofranfconforming to the
model in [annexes ...] to this Reqgulation.

General requirements

The REC shall be designed, constructed and capélileing mounted so as
to enable the application to comply with the rudes$ out in this Regulation
throughout the normal life of the REC under norgmiditions of use.

The REC shall be durable. That is it shall beigie=d, constructed and
capable of being mounted so that reasonable resistas obtained to
phenomena such as the corrosion, oxidation, vimadind mechanical stress
to_which it will be exposed under normal conditiong use.|Specific
durability requirements are in paragrapH 12.

For REC requiring a reagent, each separate reg@ninstalled on a vehicle
or_ machine shall include means for taking a sansplany fluid inside the
tank. The sampling point shall be easily accessitbout the use of any
specialised tool or device.

Where a REC requires the use of a reagent, tlverdor machine operator
shall be informed of the level of reagent in thegent storage tank on the
vehicle or machine through a specific mechanicaklectronic indication.
This indication shall include a specific warninai¢e as a warning lamp or
clear mechanical indication) when the level of m#goes either:

(a) Below 10 per cent of the tank or a higher petage at the choice of the
manufacturer, or;

(b) Below a level corresponding to 12 hours of esaf the vehicle or
machine under average conditions of operation.

1
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The reagent level indicator and the warning inticahall both be placed in
close proximity to the fuel level indicator.

7.5 Devices that by-pass or reduce the efficienchefREC are not permitted.
8 \Performance requirementh 77777777777777777777777777777
8.1. REC approved under this regulation shall rbedt of the following criteria

-[the reduction levels as specified in paragragha@d

- the emission limit values as specified in paragra.$

Reduction levels

Reduction efficiency

(%)
NOx PM mass

Reduction Level 1 [50] — [as specified in| 50 — [as specified in

Annex7HH Annex5H]
Reduction Level 2 [70] — [as specified in 90 - [as specified in

Annex8h/] Annex6H;]
8.2. Reduction levels
8.2.1. The reduction efficiency as measured udiegtést procedure(s) associated

with the limit values to be achieved shall not bevér than the amounts
specified in the respective Annexes to /-8 of this Regulation and shown
in Table 8.1. Those levels are to be applied toethgine baseline emissions
of the test engine as defined in paragrgpfh.

8.2.2. For the purpose of this regulation the rédacefficiency for NQ shall be
applicable to systems which are intended to redN€, and the PM
reduction level to systems intended to reduce FRdr Type IV REC any
combination of the reduction levels for these twollyants shown in
Annexesb} to 8™V of this Regulation is permitted

8.2.3. A Type |, Type Il, Type Ill or Type IV REC ay be approved to any
reduction level as indicated in Table 8.2.

Table 8.2:
REC Types and Reduction levels

Reduction level
NOXx PM mass
Type | - lor2
Type Il - lor2
Type lll lor2 -
Type IV lor2 lor2

,/| Comment [LES11]: Aligned
," | with wording of other ECE Regs.

_ - -| Comment [DB12]: Swap the

order:

LVs with tables 8.3 first and then
reduction efficiencies per
technology family

Comment [JM13]: Reduction
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8.3. Limit values

The engine or engine system shall meet the negkiehiemission stage with
respect to the limits of Regulation No. 49 and N6.based on the engine
baseline emissions, as measured using the testcarm(s) associated with
the limit values to be achieved.

8.3.1. The requirements for each type of REC &sstibted in table 8.3, table 8.4.,
table 8.5. and table 8.6.
Table 8.3:
REC Matrix for Regulation No. 49
Baseline Componeng Typel/ll Type lll Type IV
toB1/B2/C to B1 to B2 to B1 toB2/C
A NOX - 35g/kwh | 209/kWh | 35g/kwh | 2,0g/kWh
PM 0,027 /0,03 g/kwh - 0,02” /0,03 g/kwh
Baseline Componeng Type I/ 1l Type lll Type IV
toC to B2 toB2/C
B1 NOx - 2,0 g/kWh 2,0 g/kWh
PM 0,02 g/kWh - 0,02 g/kWh

D for the ESC cycle
9 for the ETC cycle

Comment [JM14]: Baseline A,
/| Type IV:

EEV (Row C)_ requirement for

PM is 0.02g/kWh on both cycles

r - { Formatted: Not Highlight J



Table 8.4:
REC Matrix for Regulation No. 96 / REC Type | / |l

Baseline net. Power] Componept Type l/ll
g/ kWh K L M N Q R
E 130< P< 560 PM - 0,025 - - 0,025 -
F 75<P<130 PM - - 0,025 - - 0,025
G 37<P<75 PM - - - |o,028" - |0,025"
D 18<P<37 PM 0,6% . . . . .
H 130< P< 560 PM - 0,025 - - 0,025 -
I 75<P<130 PM - - 0,025 - - 0,025
J 37<P<75 PM - - - |o,028" - |0,025"
K 19<P<37 PM - - - - - -
L 130< P< 560 PM - - - - - -
M 75<P<130 PM - - - - - -
N 56< P<75 PM - - - - - -
P 37<P<56 PM - - - - - -

() only for engines with net power > 56 kW

(2) only for engines with net power > 19 kW

Please recycle@
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Table 8.5:
REC Matrix for Regulation No. 96 / REC Type Il

Baseline net. Power] Component Type lll
g/ KWh H | J K L M N P Q R
E 130< P< 560 NOX 4,0% - - - 20 . . . 04 -
F 75< P< 130 NOX - | a0® | - - - 33 - - - | 04"
G 37<P<75 NOX - - 4,7%® ; - - 33" . . )
D 18<P<37 NOX - - - 7,5(2) - - - - - -
H 130<P<560[ NOx® ; ; - ; 20 - - - 04 ]
| 75<P<130| NOx® - - - - - 33 - - - 0,44
J 37<P<75 Nox® ; ; - ; - - 3,3 - - 0,4%
K 19<P<37 Nox® ; ; - - - . ] _ _ ]
L 130< P< 560 NOx - - - - - - - - 0,4 -
M 75<P<130 NOx - - - - - - - - - 0,4
N 56< P< 75 NOx - - - - - - - - - 04
P 37< P< 56 NOXx - - - - - - - - - -
(1) only for engines with net power > 56 kW
(2) only for engines with net power > 19 kW
(3) sum of hydro-carbons and oxides of nitrogen
Where the baseline identifiers correspond to thwosegulation No.96 revisionn._ . _____ | - - { Formatted: Not Highlight |

11



Table 8.6:
REC Matrix for Regulation No. 96 / REC Type IV

Baseline net. Power] Componept Type IV
g/ kwWh H [ J K L M N P Q R
c 130 P< 560 PM I - - |l ooxs| - - - | oozs| -
NOX 4,0 - - - 2,0 - - - 04 -
F 75<p<130| M - —— - S L - -
NOx - | 40® | - - - 33 - - - | 04®
PM ] ] ] - - - |o028M] - - |o,028™
G 37<P<75 : )
NOX - - | a7®] - - - 33| - - -
B, - . @ . . . . . .
D 18<P<37 PM 0’6(2)
NOx - - - 7,5 - - - - - -
PM } - - - Joo2s] - - - [ o028] -
H 130< P< 560 ®
NOX - - - - 2,0 - - - 04 -
PM - - - - - 0,025 - - - 0,025
[ 75< P< 130 ® &)
NOX - - - - - 33 - - - | o4
J 37<P<75 PM - - - - - - o028V - - |o,028"
<P= @) (1) @)
NOX - - - - - - |33 - - | o4
PM - - - - - - - - - -
K 19<P<37 ®
NOX - - - - - - - - - -
PM - - - - - - - - - -
<
L 130<P<560 O - - - - - 5 N : 04 N
PM - - - - - - - - - -
<
M 75< P< 130 NOX - - - - - 5 - 5 - 0,4
PM - - - - - - - - - -
<
N 56<P<75 NOX N " - " N _ N B R 0,4
PM - - - - - - - - - -
P 37< P<56
== NOX - - - - - - - : - -

(1) only for engines with net power > 56 kW
(2) only for engines with net power > 19 kW
(3) sum of hydro-carbons and oxdes of nitrogen

- { Formatted: Not Highlight J
o ‘[ Formatted: Not Highlight ]
)

8.4 NGO emissions requirements for Type | and Type Il RECs
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8.4.1 For a Type | REC, N@missions shall not be greater than the, M@seline - - - { comment [JM15]: Measureme
emissions, measured as defined in Anbek3, nt tolerance of e.g. 2%?

8.4.2 For a Type Il REC, NQemissionsshare increasghall not be more than - ‘{Comment [DB16]: Wording }
[=3[30]% greater than the baseline emissions, measuredfiasdlen Annex “~_ | needs to be improved.
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10.

Application range

The application range describes the range of esgor engine systems to
which the REC family may be applied. The applicsimll provide detailed
information about the application range to the Tyxgproval Authority /
Technical Service as specified[lnnex [].

The application range is defined by the engine fatoiwhich the test engine __ - { comment [DB18]: Needs to b
as defined in [paragraph 12] belongs. investigated if additional

information on ‘engine family’ is
The application range may be extended to needed.

a) other engingfamiliesproduced by the same engine manufacturer, and
b) enginefamlies of other engine manufacturers

if the applicant can demonstrate that the follayvaniteria are the same as
the test engine:

() individual cylinder displacement within 5{20}%] of the test engine
(i) method of aspiration (turbocharged or normally-egpi engine).

(i) with or without EGR.

(iv) whether a constant speed or a variable speed engine

(v) engine baseline emission stage.

r - { Formatted: Not Highlight J

Modifications to engine baseline emissions

Any engine operation parameter specified by thegimai engine
manufacturer, such as maximum allowable exhausbgek pressure, [to be
completed] shall not be affected by the REBack-pressure modifications * {

Comment [DB19]: Check
wording.

In _cases where additional measures with respectenussion-relevant

components and / or system components, such asfiocadidns to the

exhaust gas recirculation (EGR) control, are nengss order to ensure
proper functioning of the engine and exhaust afeatment systems in
conjunction with the REC, the applicant shall pdevia detailed description
of the design modification along with an explanatad how the modification

will change the operation and performance of théssion control strategy.
To support its claims, the applicant shall submitdifional test data,

engineering justification and analysis, or any otlformation deemed
necessary by the Type Approval Authority or TechhiService to address
the differences between the modified and origiresligins.

The emission control system of the original engmanufacturer shall not be
modified, except for modifications allowed by weitt permission of the
original engine manufacturer. Any modification upam of the original de-
NO, Systemsystemis not allowed. Modifications downstream of theganal
de-NQ, system are permissible if the above mentionedmpeters defined by
the original engine manufacturer are not affected.

The performance of any On-Board Diagnostics (OBEgtem and NOx
control system of the original engine system shailbe compromised by the
REC.
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11.

12.

12.1.

12.2.

12.3.

12.4.

13.

13.1.

14

Specifications concerning emissions measureme

The gaseous and particulate components emittechéyehgine or engine
system in combination with the REC submitted fatitey shall be measured
by the methods described in the applicable annekd®egulation 49 and

Regulation 96.

If a heated chemi-luminescent detector (CLD) isdufor the determination
of NO, in accordance with [ ], two parallel measuringambers to
determine N@ and NO simultaneously shall be used. The use @ tw
individual CLDs which are operated in parallel & permitted.

[Two CLDs in parallel are permitted providing the converter efficiencies
are shown to be within [3%] of each other]

Durability requirements

Comment [DB20]: maintenanc
e provisions during durability run
to be specified?

The applicant shall confirm that the REC eystwill comply with the {

a) for category Mand M; and N vehiclesa mileage of200 000]km or a
service life of(6] years, whichever occurs first

b) for all other application$4 000] operating hours or a service life [6f
years, whichever occurs first.

The applicant shall conduct a 1 000 hour hility test on an engine and
REC combination. This test shall be either a fielst in a typical vehicle or
machine applicatioragreed between the TAA and the applicanta test
[using an appropriate duty cycle] on an engine best. The engine for the
durability run may be different from the test ergimsed for tests to establish
the reduction level of the REC, but must be an magiithin the declared
application range of the particular REC.

The content of the test is as follows:

- 1 000 hour testing of the REC with recordingatifrelevant operating data
of the engine concerned including continuous sednRdecond data logging
of exhaust temperature before the REC and presssseover the REC, type
and consumption of fuel and lubricating oil. In tbase of a field test the
REC must be sealed by the Technical Service andldtelogging shall be
carried out by the REC manufacturer or by the dperaf the vehicle or

machine on which the endurance test is performed.

- In the case of REC that operate with additivesnakes use of a reagent,
verification of the correct dosing rate shall afially be performed at the
beginning of the field test, after 500 hours of rgpien and after 1 000 hours
of operation.

After completion of the durability run the REused to demonstrate
durability shall be used for any further evaluatteisting with the original
test engine.

Particulate reduction REC family

The approval of a particulate reduction REC eontinue to be valid for a
nominally similar system in a different configurati or application provided
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that it does not deviate from the tested systerh wéspect to the following
features:

a) Type of retention and functioning of reductioraterial (for example,
adhesive or mechanical fixing, metallic or ceramiaterial, barrier filtration
or aerodynamic separation);

b) Design and characteristics of the filter [dhey active] material (for
example, whether it consists of sheets or platess braided or wound, the
cell, material, or non-woven density, the porosityl pore diameter of barrier
filter media, the number of pockets, blades or sah aerodynamic
separators, the surface roughness of critical compis, and the diameters of
wires, balls, or fibres);

c) Minimum total charge of catalytically activeaterials of the particulate
reduction system including upstream catalystst(géd) (grams/m3);

d) Maximum total charge of catalytically activatarials of the particulate
reduction system including upstream catalystst(géd) (grams/m3);

e) The design characteristics of the canningagkaging (for example, the
storage or retention of the carrier of the actilenents);

f) Aetive—\Volume of each active component (e.g. DOC, filter
substrate,..J) which must be withi + 30% of the volume of thesteel _ - { comment [DB21]: Check
device; ~~_ | wording

g) Type of regeneration (whether periodic or ocardus); of the volume tolbe checked (+ & -

\“ Comment [DB22]: Boundaries}
h) Regeneration principle (for example, -catalytichermal, or
electrothermal) and regeneration strategy (for edanpassive, active,

forced);

i)  Method and control strategy for introducing @ndes or reagents (if
used);

j)  Type of additive or reagent (if used);

k) |Installation conditions (max. + 0.5 m intratien difference between _ - { comment [DB23]: Better
the turbocharger outlet (turbine) and the inlettloé particulate reduction WOftdlng to be found for active
REC), | systems

I)  Type of any catalytically active material;
m) With or without an upstream oxidation catalyst

13.2. When testing tHe particulate reduction REQhenengine test bed, the REC _ - - | Comment [DB24]: This is for
must be fitted so that there is a distance of a&tl@ metres to the REC inlet passive systems; definition znd
from the outlet of the turbocharger (turbine) ae thutlet plane of the exhaust passive regeneration is needed.

manifold where no turbocharger is fitted. If thepbgant can show that a
distance shorter than the minimum distance specifiere is used in all
subsequent applications of the REC, the lengttheffipe used in the test
cell may be correspondingly reduced. Insulation sonilar means of

maintaining the exhaust temperature are permissitileif they are also used
in the subsequent installation of the REC on thecke or machine.

14. NOx reduction REC family

14.1. Families may be formed from NQOeduction REC of different sizes or
volumes, or both, provided that the following corapte criteria are met:
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1432.

1432.1.

1423.2.

a) Where a NQ reduction REC of the same construction, but with
different volumes, is specified as suitable forimas engines and vehicle or

machinery types, the family shall not differ witbspect to the features set
out in Sectiort19. of this Regulation;

b)  Where the application range for a Ni@duction REC family is aligned
with an engine manufacturer’'s engine family covebgdthe respective test
engine id accordance with Regulation No. 49 forislek of category M>3.5t {

Comment [DB25]: Refer to the|
new definitions from R.E.3

c) If the applicant can show that other engine f@siproduced by that
manufacturer, or other engine families of other wofacturers of the
application range covered by the test engine,d@rtical with respect to the
family formation criteria, then the application arean be extended to these
engine families.

_ - -| Comment [DB26]: Already
- covered in para.9

The approval of a NQreduction system will continue to be valid for a
nominally similar system (employing the same NCOduetion technology) in
a different configuration or application providédwat it does not deviate from
the tested system with respect to the followindfess:

Consistent features applicable to all N@duction REC:

a) Critical dimensions of the active elementthefdevice (such as the size
of valves or ducts, or the volume of a catalytiengént) must be the same as
those on the tested device, or must not differ ftbose dimension s in the
tested device by an amount greater than can biégdsas insignificant by
relevant tests or robust engineering analysis. aftiee volume, for instance,
of a catalytic element must be within £+ 30% of #haive volume of the
tested device;

b) Any temperature control method employed (faample, catalytic,
thermal, or electrothermal heating);

c) Any control strategy employed, including feat of the
implementation of that strategy such as delay periacdosing rates for
reagents, the positioning and characteristics mé@es, and the time constants
and flow characteristics associated with valves;

d) Where the tested device was tested in asgmtiatith other pollution
control devices, the same arrangement of devicksnesl for the device
under consideration;

Consistent features applicable to Nf@duction REC employing Selective
Catalytic Reduction:

a) The catalyst substrate material, the mechhdesign of the substrate
(whether, for instance, it is monolithic, built tom sheets or plates, woven,
or is produced by packing loose components intordainer) and the shape,
cross-sectional area, and density of the exhassthygannels formed in it;
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15.

15.1.

b) The nature of the catalyst employed and| thie &f its active surface
area to the nominal exposed surface area of thersid being within 0.03 of

c) The presence of a loading density for thelg@tamaterial (in terms of
mass per unit of surface area exposed to the ekxgasglow) no lower than
that featured in the unit tested, and a consist@fidgading (in terms of the
ratio of the highest to the lowest local loadinghsiey in the device) no
greater than that featured in the unit tested;

d) The method of attaching the catalyst to thbssate, including the
characteristics of any fastening or adhesive;

e) The nature of the reagent;

f)  The introduction conditions for the reagentigh must be introduced
at a point providing the same distribution and ¢oowl at the point where it
is required). This condition will not be considér® have been met if the
introduction point is further than a maximum: §0.5] |metres from its

position relative to the inlet of the catalyst @iner in the tested device).

[Further use of the existing oxidation catalyser(s):

When testing the NQeduction REC in an engine test cell, the REC rbest
fitted so that there is a distance of at least 2rasefrom the outlet of the
turbocharger (turbine) [or the exit flange of thén@ust manifold in the case
of an engine not fitted with a turbocharger] to REEC inlet. If the applicant
can show that a distance shorter than the minimistartte specified here is
[will be?] used in all subsequent applications tid REC, the length of the
pipe used in the test cell may be correspondingiuced. Insulation or
similar means of maintaining the exhaust tempegasme permissible only if
they are [will also be?] also used in the subsegustallation of the REC on
the vehicle or machine..

NOx and PM reduction REC family

The approval of a NOand PM reduction system will continue to be védid
a nominally similar system in a different configiioa or application
provided that it does not deviate from the testestesn with respect to the
following features:

a) The NQ reduction elements of the REC are in conformanitk the
requirements of Section 11 of this Requlation;

b) The PM reduction elements of the REC are in @onénce with the
requirements of Section 10 of this Regulation;

c) The physical relationship between the NBd PM reduction elements
of the device are the same as the relationshipdmtwhese elements in the
tested device.

_ - -| Comment [DB27]: Need to
- find improved wording from
(supplier-OEM)

| - - [ comment [$28]: Is this a
reasonable figure for this case?

_ - - Comment [DB29]: Heading
- P seems strange; shape and length of
the mixing tube needs to be
considered.

p Comment [LES30]: Deleted. 1.
," | Never applied in Anlage XXVII, 2
, Creates possible loophole.

17

The testing of the REC shall be conducteth witmmercially available fuel
representative of that generally used for the tygpeehicle or machine to
which the REC will be fitted.
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16.2.

16.3.

17.

The REC manufacturer may, as an alternativuesing market fuel, apply to
the Approval Authority for permission to perfornettests on the REC using
a reference fuel. The reference fuel to be usetigcase will be the fuel
specified in either Regulation No. 49 or Regulatio. 96 for testing of
engines for type-approval to the standard indicategdaragraph 4 that the
vehicle or machine is intended to achieve afterRE under test has been
fitted.

The specific fuel consumption of the enginerdy the applicable test cycle

7777777777777777777777777777777777777 anlage XXVII

shall be not more tha#]% for PM RECangd-2% for NOx REC?greater in - {Comment [DB31]: 4% is in
the retrofitted condition than the mean specifinsonption in the non-

retrofitted condition.

The measurements for determining the fuel consiomphay be carried out
in parallel with the measurements carried out icoagance with paragraph
number [---] for continuously regenerating systems or carried ou
accordance with paragraph numbgr-] for periodically regenerating
systems. [If the fuel consumption measurements tgchnical or other
reasons) are not carried out in parallel with theasurements to establish the
reduction level of the REC, then they must be edrout using an identical
procedure to that specified for those measurenjents.

Choice of the test engines and REC combinatio

The test engines shall originate from an engimeilfacorresponding to the
subsequent application range of the REC. The @nsperformance of the
test engine shall meet the limits for the appliedidseline emission stage.

The test engine [and REC combination] for the sett@pplication range
shall meet the following criteria:

a) [the engine shall have a nominal power outptiwden 100% and 60%
of the maximum power of the parent engine in thei@sdar family when

Comment [DB32]: Check
wording

assessed in accordance with the procedures of |®Regu49 and / or {

b) the RECsystem-shall have the highest space velocity within the
application range of the RESstencombined with the selected test engine

c) the RECsystemshall have the minimum total charge of catalyticall
active materials specified by the manufacturer.

For REC intended to be used on engines type-apdrav accordance with
Regulation N0.96, testing on one test engine fahegaower category for
which the REC is intended is mandatory.
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18.

19.

20.

o w Comment [JM33]: Test Cycles

The selected test engine must comply in both serieduction condition and
in retrofitted condition with all of the pollutaemmissions limits associated
with the stage or standard to which it was oridingipe-approved Where
vehicles or machines are fitted with on-board diesgic systems those
systems shall not be affected with respect to theinitoring function after
the retrofit system has been installed. The cheristics of the electronic
engine control unit (as regards, for example, inpectiming, air-mass flow
metering, or exhaust emissions reduction stratgghesl not be altered by
the retrofitting. Any modification of the test engithat changes the original
emission behaviour (e.g. alternation of the inpattiming) is not permitted.

(section 18 in previous draft)
moved to Annexes.

Operating behaviourand safety hazard ‘

No impairment of the operating behaviour of thaigle or machine, and no
additional safety hazards-hazard | (increased surface temperature |etc.)
associated with the vehicle or machine shall aasea result of the

installation of theparticulate-reduction-systddEC.
. . . . _ - -] Comment [DB35]: Ask Mr
Considemnachinery-directie _ Billi if ok.

Comment [DB34]: Consider
additional generic wording

The operator is responsible for the operation @& tehicle or machine
equipped with the REC.

Comment [DB36]: Consider
additional wording.

Environmental nNoise

The applicant shall prove that the retrofitting ®fparticulate—reduction
systemREC will not lead to deterioration in thenvironmentahoise. Noise

measurement may be omitted in the case pafticulate—reduction
systemBREC fitted in addition to thdoriginal equipment manufacturef’'s

standard production silencer system.

[If testing is done, it must comply with applicaloernational standards.

Use of additive®r reagents

In the case of garticwlatereductioREC which makes use of a consumable
additive or reagent, testing of the non-regulat®issions in accordance with
[Annex 13] becomes necessary. |

See SNR provisions in Annéi13/ [max. allowable values to be defined]. |
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21.

21.1.

21.2.

21.3.

21.4.

21.5.

21.6.

21.7.

22.

Installation of a REC

Retrofitting with a REC must be performed accordance with the
installation instructions provided by the REC mamtiéirer. Any additional
instructions{provided-fer-instaneepy the vehicle or machine manufacturer
authorities and other partbemust also be taken into con&derat@he—user

The vehicle or machine to be retrofitted must beaiproperly maintained
condition. Defects that could prevent achievemérthe emission reduction
level for which the REC is approved, or could adedy affect its endurance
are to be rectlfled as necessary before the r&Lm[Fhe—R—EG—manH#aetwer

The REC manufacturer must provide installation gliies. The REC

manufacturer shall supply, with each REC deliveredkten instructions that
shall state that the proper installation and maistee of the REC is essential
to its correct functioning. The-REC-manufacturer-shall-supply—with-each
REC delivered, written-instructions-that shall sttitat the proper-installation
and -maintenance of the REC is essential to itecbfunctioning.

The instructions must indicate requiremeoitgte proper maintenance of the
REC, including, where relevant, the use of consuenedagent®r additives
They must indicate any requirements or limitationsthe use of the vehicle
or machine that are necessary in order to ensureatdunctioning of the
REC.

The instructions shall be written in clead amon-technical language, and be
suitable for passing to the owner or operator @f tehicle or machine to
which the REC will be fitted. The instructions 8hee in the language of the
country in which the REC is sold or in which the@®IE expected to be used.

Where the REC uses consumable reageradditives the instructions shall
specify whether those reagents need to be refiljethe vehicle or machine
operator between normal maintenance intervals, slradl indicate a likely
rate of reagent consumptionThe instructions shall specify the type and
guality of the consumable reagents or additivesluse

The instructions shall state that, wherefittiag of the REC is a condition
for operation of the vehicle or machine in a paftc country or area, or
where fitting of the REC entitles the vehicle oranme owner to incentives
or privileges, the failure to maintain the REC inoger working order
(including the failure to ensure a proper supplyan§ reagentr additive,
may be a criminal offence or constitute a breactootract.

Conformity of production

[The conformity of production procedures shall compith those set out in -~ { Formatted: Not Highlight
the Agreement, appendix 2 (E/ECE/324 - E/[ECE/TRANS/Rev.2). o { Comment [DB37]: Is this
N sufficient?

{ Formatted: Not Highlight

o
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23.

23.1.

23.1.1.

23.1.2.

23.2.

23.3.

23.4.

24.

24.1.

24.2.

25.

26.

21

Modification and extension of approval of a REC

system-shall be notified to the authority, which grantele tretrofit
systerREC type approval. The authority may then either:

Consider that the modifications made are unlikelyhave an appreciably
adverse effect and that in any caserdteofit systendREC still complies with
the requirements, or

Require a further test report from the technicaivise responsible for
conducting the tests.

In both cases described in paragraphs 11.1.1. Arid?1 above, the authority
shall be presented in the updated installation manu

Confirmation or refusal of approval, specifying tladteration, shall be
communicated by the procedure specified in pardg@3. above to the
Parties to the 1958 Agreement applying this Regriat

The competent authority issuing the extension girayal shall assign a
series number for such an extension and informetifethe other Parties to
the 1958 Agreement applying to this Regulation byans of a
communication form conforming to the model jannexes .]. to this

Regulation

Penalties for non-conformity of production|

The approval granted in respect of a type of REGtempursuant to this
Regulation may be withdrawn if the requirementd EBdwn in [paragraph 23
&247?] above are not complied with.

If a Party to the Agreement applying this Regulatidthdraws an approval it
has previously granted, it shall forthwith so nptthe other Contracting
Parties applying this Requlation, by means of a mamication form

conforming to the models in [annexes ...] to this &aton.

Production ldefinitely discontinued

If the holder of the approval completely ceasesnnufacture a type of
retrofit system approved in accordance with thiggiRation, he shall so
inform the authority which granted the approvabod receiving the relevant
communication, that authority shall inform there¢bé other Parties to the
1958 Agreement applying this Regulation by meansa acfommunication
form conforming to the model iannexes ..to this Regulation.

Names and addresses of technical services
conducting approval tests and of Administrative
departments

The Parties to the Agreement applying this Regutashall communicate to
the United Nations Secretariat the names and askBesf the technical
services responsible for conducting approval tasts of the administrative
departments which grant approval and to which focersifying approval or

Comment [DB38]: Add
clarification about relevant
modifications related to the test
report or information document?

/
/
/

Comment [DB39]: Text to be
checked; copy from Reg.115

/
/
/

Comment [S40]: Should this
be “definitively”?
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extension or refusal or withdrawal of approvaluess in other countries, are
to be sent.

22



Comment [JM41]: The

| standard UN format appears to bg
énneg l ’ to have the Information documen
e - Al 1’C icati
Information document, | documentas Annex 2 and
\\\\\ markings examples as Annex &
NFORMATION DOCUMENT NO....... RELATING TO THE TYPEAPROVAL OF RETROFIT EMISSION __ |\, | The ofer fncxes previouely
CONTROL DEVICES (REC) FOR HEAVY DUTY VEHICLES, AGRIULTURAL TRACTORS AND NON-ROAD ', \\\\ 4.
MOBILE MACHINERY (NRMM) EQUIPPED WITH COMPRESSIONGNITION ENGINES. \\\{ I
\ \\\\ Formatted: Not Highlight J
Any drawings must be supplied in appropriate seald sufficient detail on size A4 or on a folder At format. | ' \{ Formatted: Not Highlight ]
Photographs, if any, must show sufficient detail. | Comment [DB42]: Leif-Erik
Schulte will provide information
If the system, components or separate technicals umave electronic controls, information concernitigeir ', | document similar to the one from
performance must be supplied. | ((Anlage XXVII J

{ Formatted: Not Highlight ]

1. GENERAL

1.1. Make (trade name of manufacturer):

1.2. Type:

15. Name and address of manufacturer:

1.7. In the case of components and separate tedhumiits, location and method of affixing of the EC
approval mark:

1.8. Address(es) of assembly plant(s):

2. DESCRIPTION OF THE DEVICE

2.1 Make and type of the REC:

2.2. Drawings of the REC, identifying in particuldt the characteristics referred to in items 2032.3.2. of
this appendix:

2.3. Description of the vehicle type or types fdrieh the REC is intended:

2.3.1. Number(s) and/or symbol(s) characterisimgethgine and vehicle type(s):

2.3.2. Is the REC intended to be compatible withDOquirements: Yes / No (Strike out what does no
apply).

2.4. Description and drawings showing the positibthe REC relative to the engine exhaust manigiti(

GE.10- Please recycle@
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concerning: 2 APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

of a Retrofit Emission Control Device (REC) pursunRegulation No. [nnn]

Approval No. .... Extension No. ....

Reason for extension:

© ©® N N o g a0 bk~ w0 NPF
=

[
o o
[

24

Applicant's name and address:.

Manufacturer's name and address:

Manufacturer's trade name or mark:

Type and Commercial designation of the replaggratalytic converter:
Means of identification of type, if marked:

Location of that marking:

Vehicles type(s) for which the device type dfiggias an REC:

Type(s) of vehicle(s) on which the REC has ltested:

Has the REC demonstrated compatibility with OBBuirements: Yes / No
Location and method of affixing of the approrerk:

Submitted for approval an

Technical Service responsible for approvaktest

Date of test report:

Distinguishing number of the country which haanged/extended/refused/withdrawn approval (seeoapp
provisions in the Regulation).
Strike out what does not apply.

p { Formatted: Not Highlight

J

- { Formatted: Not Highlight

)
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10.2. Number of test report:

11. Approval granted / extended / refused / withaira

12. Place:

13. Date:

14. Signature:

15. Annexed to this communication is a list of doemts in the approval file deposited at the adriretise

services having delivered the approval and whichbmobtained upon request.

25
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p { Formatted: Not Highlight

Arrangement of the REC type approval mark

A_ L _____

Model A
(See paragraph 5.4. of this Regulation)

a2 [l R - 001234

- { Formatted: Not Highlight

ia =8 mm mih - {Comment [DB43]: Min

The above example approval mark affixed to a Rietirmission Control
device (REC) shows that the type concerned has lb@pnoved in the
Netherlands (E 4), pursuant to Regulation No. [nanfler approval No.
001234. The first two digits of the approval numinglicate that the approval
was granted in accordance with the requiremen®egfulation No. [nnn] in

its original form.

There should be some indication to the Type of R (Type, I, Il, Il or

IV) E look for other examplés.

26

measure big enough?

h ‘[ Formatted: Not Highlight

_ -1 Comment [DB44]: Check in

—~7 working group

|

R ‘[ Formatted: Not Highlight

)




_ - Comment [DB45]: To be
\nnex4 |-~ | considered in working group
Application range (example) |+ { Formatted: Not Highlight |
S N { Formatted: Not Highlight ]
\\\ Comment [DB46]: NRMM
v | and NOx REC to be considered
{ Formatted: Not Highlight |
Number | \ehicle- Eroad Model | Engine | Capacity | Capacity | engine net Engine Feehmeal Type Reduction
Meputesty -Rame year type |/ cylinder Vy power Baseline Silencer Rebert identification Level
rer from/to kW with min * | emissions| replaced Noise of the and
(cm?) (cm?) Emissiod | particulate | REC | | - - { comment [DB47]: Noise is
reduction category covered in other part of this Reg.
REC
1996 - 185 KW
1 2006 1994 12000 220 KW Stage A yes 1/A
260 KW
1996 - 185 KW
2 2006 1994 12000 220 KW Stage B yes 2/B
260 KW
1996 - 185 KW
3 R L 2006 |- |- 1994 | 1200 |  220KW__| Stagell | no_ | | K __: 1/B__ | __-- Comment[DB48]: Needed?
260 KW As both HDV and NRMM

GE.10- Please recycle@
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Requirements for Level 1 Particulate Reduction REC

1. Type |, Type Il and Type IV REC approved to PMdRction Level 1 shall

measured using the test procedure(s) set out ireABnand associated with
the limit values to be achieved

2. Following installation of the REC, the test eregand REC combination shall
meet the next higher PM emission stage with respecthe limits of
Regulation No. 49 or No. 96, as appropriate, basedhe engine baseline

2.1 For RECs intended for application to heavyydiehicles the PM emissions
limits to be met are:

2.1.1. For engines with baseline PM emissions spoeding to Row A of Tables 1
and 2 of Regulation N0.49 Revision 5, 0.02 g/kWhtba ESC cycle and
0.03 g/kWh on the ETC cycle.

2.1.2. For engines with baseline PM emissions sparding to Row B1 of Tables
1 and 2 of Regulation No0.49 Revision 5, 0.02 g/k@vhthe ESCandETC
cycles.

2.2. For RECs intended for application to non-roaabile machinery and tractors

meet the requirements of paragraph 8.4 of this Régn with respect to
NO, emissions.

Please recycle @

/{ Formatted: Not Highlight J

- { Formatted: Not Highlight J
-=- { Formatted: Not Highlight ]

_ _ - 1 Comment [DB49]: Triplicate
> tests

) ‘[ Formatted: Not Highlight J
‘'~ " | Comment [S50]: Should this
n

\ be, for consistency, “on-road
N applications covered by Regulati

\ | No. 49"

\
{ Formatted: Not Highlight

_ _ - -1 Comment [DB51]: Tables
could be transferd to the annexes.

~
~

) ‘[ Formatted: Not Highlight J
T ‘[ Formatted: Not Highlight ]
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Requirements for Level 2 Particulate reduction REC

1.

2.1

2.1.1.

2.1.2.

2.2.

Type |, Type Il and Type IV REC approved to PMdRction Level 2 shall

provide a reduction efficiency for PM mass of atsie[90]% from the engine
baseline emissions of the test engine as definedanmagraph [---] when

measured using the test procedure(s) set out ireA@nand associated with
the limit values to be achieved

Following installation of the REC, the test eregand REC combination shall

Regulation No. 49 or No. 96 as appropriafté,ibiaislédilhe engine baseline
emissions, as measured using the test procedwet(sjut in Annex 9 and
associated with the limit values to be achieved.

For RECs intended for application to heavyydrghicles the PM emissions
limits to be met are:

For engines with baseline PM emissions spoerding to Row A of Tables 1
and 2 of Regulation No.49 Revision 5, 0.02 g/kWhtlea ESC cycle and
0.03 g/kWh on the ETC cycle.

For engines with baseline PM emissions spording to Row B1 of Tables
1 and 2 of Regulation No0.49 Revision 5, 0.02 g/k@vhthe ESCandETC
cycles.

For RECs intended for application to non-roaabile machinery and tractors
the PM emissions limits to be met are those showrable 8.4 of this
Regulation.

meet the requirements of paragraph 8.4 of this Ré&égn with respect to
NO, emissions.

e VI retrofit, there will be a separal
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1.

2.1

2.1.1.

2.1.2.

2.2.

Type Il and Type IV REC approved to NOx RedaatLevel 1 shall provide

a reduction efficiency for mass of N@f at least [50]% from the engine
baseline emissions of the test engine as definedanmagraph [---] when

measured using the test procedure(s) set out ireX&rthand associated with
the limit values to be achieved.

Following installation of the REC, the test eregand REC combination shall
meet the next higher NOx emission stage with raspecthe limits of
Regulation No. 49 or No. 96, as appropriate, basedhe engine baseline
emissions, as measured using the test procedwst(®ut in Annex 10 and
associated with the limit values to be achieved.

For RECs intended for application to heavyydughicles the NOx emissions
limits to be met are:

For engines with baseline NOx emissionsesponding to Row A of Tables
1 and 2 of Regulation N0.49 Revision 5, 3.5 g/kWhtbe ESC and ETC
cycle to achieve NOx emissions equivalent to RowoBTables 1 and 2 of
Regulation No.49 Revision 5.

For engines with baseline NOx emissionsesponding to Row A of Tables
1 and 2 of Regulation No.49 Revision 5, 2.0 g/kWhtbe ESC and ETC
cycle to achieve NOx emissions equivalent to RowoBZables 1 and 2 of
Regulation N0.49 Revision 5.

Tables 1 and 2 of Regulation N0.49 Revision 5,dWh on the ESGnd
ETC cycles to achieve NOx emissions equivalentdw B2 of Tables 1 and
2 of Regulation N0.49 Revision 5.

For RECs intended for application to non-roaabile machinery and tractors
the NOx emissions limits to be met are those shawiable 8.5 of this
Regulation.

P { Formatted: Not Highlight J
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Requirements for Level 2 NOx reduction REC

1.

2.1

2.1.1.

2.1.1.

2.2.

Type Il and Type IV REC approved to NOx RedaatLevel 2 shall provide

a reduction efficiency for mass of N@f at least [70]% from the engine
baseline emissions of the test engine as definedanmagraph [---] when

measured using the test procedure(s) set out ireA@l and associated with
the limit values to be achieved.

Following installation of the REC, the test eregand REC combination shall
meet the next higher NOx emission stage with raspecthe limits of
Regulation No. 49 or No. 96 as appropriate, basedhe engine baseline
emissions, as measured using the test procedw&(®ut in Annex 10 and
associated with the limit values to be achieved.

For RECs intended for application to heavyydughicles the NOx emissions
limits to be met are:

For baseline NOx emissions correspondinBdw A of Tables 1 and 2 of
Regulation No0.49 Revision 5, 3.5 g/kWh on the ES@ &TC cycle to
achieve NOx emissions equivalent to Row Bl of Table and 2 of
Regulation N0.49 Revision 5.

For baseline NOx emissions correspondinBdw A of Tables 1 and 2 of
Regulation N0.49 Revision 5, 2.0 g/lkWh on the ES@ &TC cycle to
achieve NOx emissions equivalent to Row B2 of Tsble and 2 of
Regulation N0.49 Revision 5.

Regulation No.49 Revision 5, 2.0 g/kWh on the ES@ ETC cycles to
achieve NOx emissions equivalent to Row B2 of Table and 2 of
Regulation No0.49 Revision 5.

For RECs intended for application to non-roaabile machinery and tractors
the NOx emissions limits to be met are those shawiable 8.5 of this
Regulation.
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Annex 9

Test of a particulate reduction REC

1.

5.1.

Testing of a particulate reduction REC is perfed in a series of stages as follows;

i)  Establishment of the engine baseline emissions.
i) Determination of the reduction level.
iif) Performance of an endurance run.

iv) Determination of whether the REC regeneratesriodically or
continuously.

v) Test of the regeneration characteristic (ifrappate).

vi) Establishment of the regeneration adjustmaotdr (if appropriate).

vii) Determination of the N® emissions and of emissions of the other
regulated pollutants.

In Annex 12 a flow chart outlines the test sequédiacgarticulate reduction
REC.

emissions test procedure on the engine system uwtithbe REC in
accordance with the requirements of Regulation 8l@4Regulation No.96,
as appropriate.

Theparticulatereduction level is determined by performance otanssions
test procedure on the engine system in accordaitbetive requirements of
Regulation No.49 or Regulation N0.96, as approgriaith the REC fitted in
accordance with the requirements of this Regulation

The endurance run shall be performed in accosdaiith the requirements of
Section 12 of this Regulation.

|The regeneration strategy and the regeneratiaracteristics are established
by use of the following procedure. [The emissi@isNO, and of the
regulated pollutants are determined by measurentekes immediately after
the tests to establish the regeneration charatitst]s

ETC or WHTC test cycles or 29RTC cycles, must be carried out. The test
cycle used must be a cycle appropriate to the émnisstage or standard that
the REC system is intended to permit the vehiclmachine to meet.

The gaseous emissions and the particulate madsharparticulate number
separate test of the particulate reduction systecairied out for each family
or application range defined in the type approvacpdure for the engine
with which the REC system is intended to be us€bat is, one system test
takes place for each application area.

If the applicant can prove that a particulate réidacsystem that has been
tested for vehicles of category M2 and N vehitieslesigned for use in the
same manner [and will work effectively] on C.l. @ms for use in non-road
mobile machinery, and the family of test enginesduis accordance with the
requirements of paragraph [ is representative for such applications and
meets the family criteria of paragraph,[then the application range for
which the system is approved may be extended te@dines for use in non-

Comment [JM55]: Is order
correct? Should regen factor, for
instance, be determined before
reduction level? Is the reference in
the flowchart supposed to be to the
declared reduction level?)
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cycles
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Appendix / Appendices to this
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5.2.

5.3.

road mobile machinery. Extending the range of aiqdate reduction
system that has been approved for use with C.ineegn non-road mobile
machinery to cover on-road applications in the wdsscribed in this
paragraph is not permitted. .

A particulate reduction REC is considered &eéhbeen proved to have a
continuously operating regeneration process ifigalsle assessment variable
can be regarded as constant over at least 25 abfalidest cycles. The

particulate emission and the exhaust gas backpeesate regarded as

suitable assessment variables for this purp@$ean applicant wishes to use

one or more different assessment variables, he pnesént a robust technical
case to the approval authority in support of higiest to do so.]

The particulate emission and the exhaust gas bes&pre are considered
constant within the meaning of this regulation vehttrere is a coefficient of
variance of less than 15% over 25 test cycles. &ithaust gas backpressure
is measured continuously for the purposes of tlisessment and the
particulate emissions are measured during at &eesy fifth test cycle.

The coefficient of variance (CoV) is calculated@ltows.

Standard deviation X (r

Variance =
Average value X (n)
with:
2 _ 2
e g L
n

2
and:

Average value= X +x,+ % )/

where:
n= number of measured values
X = respective single measured value

If an REC manufacturer intends to apply foprapal for an REC that can
reduce emissions of particulate mass by two sulesggmission stages, then
additional verification becomes necessary.

This additional verification required in this caseperformed in accordance
with the procedure set out paragraph number 13.2 and paragraph number
15.6 on a test engine selected in accordance witlptbeedure set out in
paragraph 12n the basis of the final emission level to beiadgd by the
retrofitted engine.

It will be considered sufficient to perform the &éuhal testing on only one
engine family member representative of the appboatrange. For that
reason it is permissible to transfer the emissiategory extension that has
been gained by this additional testing to otherimadamilies in the same
application range. .

The REC used in the additional verification proaedtequired in order to
extend the approval to a further (subsequent) éonisategory must be from
the application range of the basic REC for whioh dpproval was issued. [It
must not be a REC which has been approved by eatems$ the original

approval.] If the REC is not from the applicati@nge of the basic REC for

/
/
/
/

Comment [DB60]: Check if
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5.4.

5.5.

which the approval was issued and the system igleatical, then a full test
for a new type in accordance with this regulat®nécessary.

If the scope of application is widened, then theligant must additionally
certify in the letter of application for approvéilat the REC is also designed
and suitable for higher raw emission burdens wheedwn lower emission
level engines.

Test of the regeneration characteristic ofadiqulate reduction REC for
Reduction level 1

Particulate systems achieving Reductienel 1 are subjected to further
testing in order to verify their regeneration cludeaistic.

This further testing is carried out by loading thestem [with particulate
matter] until a constant exhaust gas backpressureaiched or over a time
period of a maximum of 100 hours [if no constantiedor the backpressure
has been achieved before that time]. The exhaust tg&kpressure is
considered constant if, when measured after a gp@fiat least 50 hours, the
exhaust gas backpressure does not vary by moreptharor minus 4 mbar
within a period of 30 min. The test points of thle used for loading the
system are to be selected so that a maximum exigmsstemperature of
180 C at the inlet of the particulate reductiontsysis not exceeded. The
loading of the system with particulate matter igfprably carried out by
running the test engine at a constant speed ofdegtvd0% and 75% of its
rated speed.

After the REC has been loaded with particulatetenatntil the backpressure
is constant, or after a maximum of 100 hours ohimg to load the system as
defined above, regeneration is activated. This fanexample, be activated
by running the engine at a higher load mode stegsd0 increase the exhaust
temperature. After completion of the regeneratehaust gas measurements
are to be taken during at least three appropristect/cles (That is, three ESC
cycles, ETC cycles, WHSC cycles, WHTC cycles, NRSCles, or NRTC
cycles.) The measured exhaust gas pollutant vahednot deviate from the
measured exhaust gas pollutant values before ti IB&ding procedure by
more than 15% for the gaseous emissions or mora #@% for the
particulate mass or particulate number emissions.

The manufacturer shall confirm in writing that theaximum temperatures
occurring during the regeneration process will damage or significantly
shorten the effective life of the REC.

As an alternative to using the loading procedurscdleed above, the
manufacturer may provide a particulate reductiorCRitready loaded to the
limit for the regeneration test.

Assessment criteria for continuously regeiggatparticulate reduction
REGsystems

The REC system test of the particulate reductionCRE considered
satisfactory if the reduction level criteria define paragraph number 3 are
met.

Regulated pollutants

The emissions of the regulated pollutants (CO, IR®, and NQ) in the
initial condition and in the retrofitted conditioshall be within the limit
values for the emissions stage or standard foriwthie engine was originally

- {Comment [DB61]: Nr needed’.%
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5.6.

Figure 1.1:

type-approved. The NOto NGO ratio for the initial condition and the
retrofitted condition is to be recorded and showthe test report.

The determination of the NGand NQ mass emissions is to be determined
by simultaneous measurement in accordance sgittion 1.7

Assessment criteria for periodically regenegatparticulate reduction

systerREC

This provision only applies to REGvhich are regenerated on a periodic
basis.

The emissions shall be measured during at lease thppropriate hot-start
test cycles (That is, three hot-start ESC cyclé&C Eycles, WHSC cycles,
WHTC cycles, NRSC cycles, or NRTC cycles.) Onetla# cycles from

which measurements are taken should include a eegton event on a
stabilized REC system. The other two cycles frohictv measurements are
taken should be cycles in which regeneration de¢®ocur. If regeneration
takes longer than one test cycle, consecutivedgdes shall be run until
regeneration is complete.

The REC manufacturer shall declare the conditiemsler which the

regeneration process normally occurs (the partieulsading, temperature,
exhaust back-pressure, or other relevant paramgeterBhe manufacturer
shall also provide the frequency of the regenemagwent in terms of the
fraction of tests during which the regenerationussc The exact procedure
used to determine this fraction shall be agreeth[¥ie manufacturer] by the
type approval authority on the basis of good ergjing judgement. (This

frequency fraction is the factoF in the procedure for calculation of
[nominal] particulate emissions set out below.)

For a regeneration test, the manufacturer shallige a particulate reduction
REC system that has been loaded with particulattemaAs an option, the

manufacturer may run consecutive test cycles [a®wein paragraph 10.4]

until the particulate reduction REC is loaded. E&sitns measurement is not
required on cycles run for the purposes of loadiregREC with particulate

matter.

Average emissions between regeneration phasédestdetermined from the
arithmetic mean of several tests approximately digt@int in terms of the
number of unmeasured test cycles between thema mAimimum, at least one
test cycle as close as possible prior to a regéoertest and one test cycle
immediately after a regeneration test shall beuhetl in the calculation of
the arithmetic mean.

During the regeneration test, all the data neededketect regeneration shall
be recorded (CO or NCemissions, temperature before and after the REC,
exhaust back pressure, and any other relevant pteesh It is permissible
for the applicable emission limits to be exceedednd) the regeneration
process. The test procedure is shown schematiodiigure 1.1.

Scheme of periodic regeneration
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The system test of a periodically regeneratingi@alete reduction REC is
considered passed if the [nominal] particulate siis calculated using the
procedure set out below are within the limit sat ttee reduction level for
which the applicant wishes the REC to be approved.

The particulate emissions PM mass (g/kwWh) for pically regenerating
systems are determined as follows.

PM mass = PM masgsx F + (1-F) x PTyor

Where:

F= frequency of the regeneration event in teahs
fraction of tests during which the regenerationussdg-]

PM massyor = average specific emission from a test in which
the regeneration does not occur [g/kWh]

PM mass = average specific emission from a test in which
the regeneration occurs [g/kWh]

The manufacturer may choose, on the basis of gogiheering analysis, to
calculate either a multiplicative or an additivgeaeration adjustment factor
kr, expressing the average emission rate, as fellow

k;=PM mass / PM masg; (multiplicative adjustment factor)
or

k ur= PM mass — PM massg, (upward adjustment factor)

or

K pr= PM mass — PM mass (downward adjustment factor)
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5.6.1.

5.6.2.

5.7.

If more than two measurements between the regéoenalhases are used to
determine the emissions, these further measuremams be taken at equal
intervals and an arithmetical average taken.

Regulated pollutants

The emissions of regulated pollutants (CO, HC, id BHQ,) shall be within
the limit values for the standard to which the eegivas originally type
approved, both in the initial condition and in tegrofitted condition. The
NO,/ NOy ratio for both the initial condition and the rditted condition are
to be recorded and shown in the test report.

The determination of the N@ and NOx- mass emissions is to be determined
by simultaneous measurement in accordance seithion 13.7

Weighted gaseous emissions

The emission of gaseous components Mgas (g/kWh) pleriodically
regenerating systems is determined as follows.

Mgas = Mgas x F + (1) x Mgasyor

where:

F= frequency of the regeneration event in teohs
the fraction of tests during which the regeneratioaurs [-]

Mgasyer = average specific emission from a test in which
the regeneration does not occur [g/kWh]

Mgs; = average specific emission from a test in which
the regeneration occurs [g/kWh]

The manufacturer may choose, on the basis of gogiheering analysis, to
calculate either a multiplicative or an additives tregeneration adjustment
factor kr, expressing the average emission ratfllasvs:

k ;= Mgas / Mgagor (multiplicative adjustment factor)
or

k ur= Mgas - Mgas,or (upward adjustment factor)

or

k or= Mgas - Mgas (downward adjustment factor)

Determination of NOemissions

The testing shall be performed on the test engelected by the criteria
described in paragraph [10].

Euro-stage HC in-gik\Wh NOin-gikWh
EURO M ESC 0.200.49 0.400.50
{(Cylinder capacity: up-to-806m>) ETC 0.100.25 0.700.80
EURO-HI ESC 0.050.20 0.150.20
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EURO-H ESC
{Engines-with-EGR-systems) ETC
5.7.1. -Selection of the particulate reduction REC for Nl@termination

The patrticulate reduction RE€ystemio be tested shall be

diesel oxidation catalyst (DOC) is used upstredm,datalytic converter with
the largest active surface area and

- the particulate reduction REC containing tmaximum total charge of
catalytically active materials and maximum platinum charge of the
particulate reduction REC within the defined RE®if.-

The chosen particulate reduction REC shall bedfittesuch a way that the
shortest distance between the engine and the platdcreduction REC, as
specified in the application range for the partitel reduction REC, is
achieved,

The particulate reductioREC shall be unloaded and shall not have been run
in for longer than 50 hours

[For particulate reduction REC with zone coatingbofeing [additional]
provisions must be considered:

The properties of the coated zone of the partieulatiuction REC which has
the maximum loading of precious metals shall natiate from those of the
other particulate reduction REC within the REC figini

5.7.2. Determination dilO, emissions

Three successive test cycles shall be conducted. €fhissions shall be
determined over all three cycles and averaged.stdwedard deviation shall
not exceed 15%.

The calculation of the NCand NQ emissions shall be determined for the

M 2 and N2

For C.I. engines used in non-road mobile machiffemaving an installed net
power higher than 18 kW, but not more than 560 k& ¢alculation of the
NO, and NQ emissions shall be determined over the completé®IBycle.

I6}. [Test Cyclds.

[6.1. In cases where the approval of the engine with witie REC is to be used is
an on-road approval (performed in accordance widlguRation No.49) the
test cycle to be used for approval of the REC rheghe test cycle associated
with the emissions stage in Regulation No.49 foiciwlapproval of the REC

is being sought

6.2. Where the engine is being used in an on-road agit and has an approval
issued in accordance with the requirements of Ratiguml No.49, the test
cycle to be used for the establishment of the lEsEssions of the engine
must bethe test cycle associated with the emissions siagRegulation

6.3. Where the engine is being used in an on-road adpit but does not have
an approval issued in accordance with the requingsnef Regulation N0.49,

largest volume... - check if
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the test cycle to be used for the establishmerhefbase emissions of the
engine muét meet one of the following requirements;

a) It is the test cycle associated with the emissistage in Regulation
No.49 for which approval of the REC is being sought with a later {

new wording

Comment [DB67]: ... needs ]

_ - - Comment [DB68]: Deleted -
relates to the Annex on Euro VI.

_ - 1 Comment [DB69]: To be
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6.7.

6.8.

_ - - Comment [DB70]: Improve
wording

a non-road approval (performed in accordance wiglglfation No0.96) the
test cycle to be used for approval of the REC rhaesghe test cycle associated

with the emissions stage in Regulation N0.96 foicwtapproval of the REC
is being sought

Where the engine is being used in_a non-road agit and has an approval __ - -] Comment [DB71]: Clear

issued in accordance with the requirements of Reigul No.96, the test distin::tiqn has to be made between
cycle to be used for the establishment of the lEasissions of the engine g;giﬁg'ﬁg't"ty B EE D e
must bethe test cycle associated with the emissions siagRegulation

No0.96 for which the engine has an approval.

Where the engine is being used in a non-road aipit but does not have
an approval issued in accordance with the requingsnef Regulation N0.96,

the test cycle to be used for the establishmenhefbase emissions of the
engine _must be the test cycle associated with tméssons stage in

Regulation No.96 for which approval of the REC &y sought, or with a

later emissions stage.

For the purposes of establishing the emissions@f diiring tests of a Type |
or Type Il REC, the specific test cycle definedparagraph 1.7.2 of this
Annex shall be used.
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Testing of &NOXx particutatereduction REC is performed in a series of stages
as follows;

i)  Establishment of the engine baseline emissions.
i) Determination of the reduction level.
iii) Performance of an endurance run.

iv) Determination of the N emissions and of emissions of the other
regulated pollutants.

In Annex [TBA] a flow chart outlines the test segae for NQ reduction
REC.

The engine baseline emissions are establishedpérformance of an
emissions test procedure on the engine system uwtitibe REC in
accordance with the requirements of Regulation 8l@#Regulation No.96,
as appropriate.

An endurance run ise-performed in accordance with the requirements of
Section 12 of this Regulation.

The gaseous emissiornd—the—particulate-mass,—and-theparticle—rumber
countwhen-appropriatejust be measured during at least each fifth tedecy

during the endurance run.

The reduction level is determined by performamfean emissions test
procedure on the engine system in accordance \uighréquirements of
Annex 7 or Annex 8 of this Regulation, as apprdpria

A separate test of the N@eduction system is carried out for each family or
application range defined in the type-approval pdure for the engine with
which the REC is intended to be used. That is, system test takes place
for each application area.

If the applicant can prove that a Nfeduction system that has been tested
for vehicles of Category M < 3.5t or Category Bl designed for use in the
same manner [and will work effectively] on C.l. @m&s for use in non-road
mobile machinery, and the family of test enginesduis accordance with the
requirements of paragragBA] is representative for such applications and
meets the compliance criteria pfaragraph 11]then the application range
for which the system is approved may be extended.toengines for use in
non-road mobile machinery.

Extending the range of a NQ@eduction system that has been approved for
use with C.l. engines in non-road mobile machinéwycover on-road
applications in the way described in this paragrapiot permitted. .

Regulated pollutants

In the case of an engine type-approved in accosdavith the requirements
of Regulation No. 49 or Regulation No. 96, the eioiss of each of the
regulated pollutants (CO, HC, NCand PM) in the initial condition and in
the retrofitted condition shall be within the limialues for the emissions
stage or standard for which the engine was oriyingpe-approved. The

P { Formatted: Not Highlight }
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9.2.

9.3.

NO, to NQ, ratio for the initial condition and the retrofitkeondition is to be
recorded and shown in the test report.

In the case of an engine not type-approved in aecme with the

requirements of either Regulation No. 49 or RegoialNo. 96, the emissions
of each of the regulated pollutants (CO, HC, ,N@nd PM) in the initial

condition and in the retrofitted condition shalldither,

a) within the limit values for the emissions stagestandard immediately
below that for which certification of the REC isugit, or,

b) where certification of the REC is being sougittthe lowest emissions
stage or standard, within the limit values for thatissions stage or standard.

In order to determine the emissions of the regdlgw@lutants and N@ three
successive test cycles as defined in this paragshph be conducted. The
emissions shall be determined over all three cyeled averaged. The
standard deviation shall not exceed 15%.

In the case of a REC intended for an on-road eatitin, calculation of the
regulated pollutantand NQ emissions shall be determined for the urban part
of the ETC or for one of the additional test cyalentifid in paragraph 18.3

of this Regulation.

For C.I. engines used in non-road mobile machiteying an installed net
power higher than 18 kW, but not more than 560 kW ¢alculation of the
regulated pollutarand NQ emissions shall be determined over the complete
NRTC cycle.

Test cycles.

In cases where the approval of the engine wiitith the REC is to be used is
an on-road approval (performed in accordance widiguRation No.49) the

test cycles to be used for approval of the REC nhestthe test cycle

associated with the emissions stage in RegulatiodNfor which approval

of the REC is being sought. The REC must, in éafditbe shown to achieve
the reduction level and the emission limit valusoggated with the emissions
stage in Regulation No.49 for which approval of REC is being sought

when it is tested on either,

a) the WHSC or
b) the WHDC or

c) atestcycle consisting of [5] urban elemerit$hie| ETC.

Where the engine is being used in an on-rpatication and has an approval
issued in accordance with the requirements of Ratigml No.49, the test
cycle to be used for the establishment of the lmmsissions of the engine
must be the test cycle associated with the emissgiage in Regulation
No.49 for which the engine has an approval.

Where the engine is being used in an on-rppdication but does not have
an approval issued in accordance with the requinésnef Regulation No.49,
the test cycle to be used for the establishmenhefbase emissions of the
engine must meet one of the following requirements;

a) It is the test cycle associated with the emissistage in Regulation
No.49 for which approval of the REC is being sought with a later
emissions stage;

=
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working.

0



ECE/TRANS/WP.29/2q—/--/-]

43

9.5.

9.6.

9.7.

b) Itisthe WHSC
c) Itisthe WHDC.
d) Itis atest cycle consisting of [5] urban etets of thé ETC.

In cases where the approval of the engine wiitith the REC is to be used is
a non-road approval (performed in accordance widlgluRation No.96) the
test cycle to be used for approval of the REC rhaeshe test cycle associated
with the emissions stage in Regulation N0.96 foictapproval of the REC
is being sought.

Where the engine is being used in a non-rpatication and has an approval
issued in accordance with the requirements of Raiguml No.96, the test
cycle to be used for the establishment of the lmmsissions of the engine
must be the test cycle associated with the emissgiage in Regulation
No0.96 for which the engine has an approval.

Where the engine is being used in a non-rppdication but does not have
an approval issued in accordance with the requinésnaf Regulation No.96,

the test cycle to be used for the establishmenhefbase emissions of the
engine must be the test cycle associated with thésséons stage in

Regulation No0.96 for which approval of the REC &nly sought, or with a

later emissions stage;

- [ Comment [S75]: Same as 84?
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Tests of a PM and NQ reduction REC

1.

Tests of a PM and NOx reduction REC shall meetéquirements for testing for each of

the pollutants set out {isection-t5and sectiort5Rabove.

Regulated pollutants

In the case of an engine type-approved in accoelavith the requirements
of Regulation No. 49 or Regulation No. 96, the eioiss of each of the
regulated pollutants (CO, HC, NOx, and PM) in thiial condition and in

the retrofitted condition shall be within the limialues for the emissions
stage or standard for which the engine was oriyingpe-approved. The
NO2 to NOx ratio for the initial condition and thetrofitted condition is to

be recorded and shown in the test report.

In the case of an engine not type-approved in aecme with the
requirements of either Regulation No. 49 or RegomaNo. 96, the emissions
of each of the regulated pollutants (CO, HC, NOxd &M) in the initial
condition and in the retrofitted condition shalldieher,

a) within the limit values for the emissions stagestandard immediately
below that for which certification of the REC isugint, or,

b)  where certification of the REC is being sougittthe lowest emissions
stage or standard, within the limit values for thatissions stage or standard.

Test cycles.

that meet all of the requirements of Annex 9 anaién10 of this Regulation.

P { Formatted: Not Highlight

)

__ - { Formatted: Not Highlight
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_ - Comment [JM76]: To be
\A\nneX].Z ‘77777777777777777777_ 777777777777 e _ {reviewed }
Test sequence for particulate reducionREC _ { Comment [DB77]: Cycles: 25
cycles for regen. etc TBD

START

Engine baseline emission
testing

Determination of reduction level

yes ¢

no

Reduction level 2

n>90 %

!

Reduction level 1 (mim > 50%)

!

1000 hrs Durability run in accordance to 8

.2/8.3

v

25 cycles; 13.2

v

25 cycles; 13.2

yes

<«

l

Continously
regenerating REC

v

continuously
operating

no yes
—> <«
Periodic Continously

regenerating REC regenerating REC

! !

Test of
regeneration
adjustment factor

13.6

Test of the
regeneration
characteristic

13.4

v

continuously
operating

no

—>

l

Periodic
regenerating REC

A4

Test of the
regeneration
characteristic
13.4

v

Test of
regeneration
adjustment factor
13.6

| 2

Determination of NO, emissions, 13.7

End
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/{ Comment [DB78]: 1°

discussion on 21/9/'11

Comment [DB79]: EMA
Europe: not related to Type
Approval measurements; studies
on harmfulness?; costly! There a
no limits in CH — mainly for
research

Comment [DB80]: EIC: has
any REC ever failed the VERT

secondary emissions requirement
\

Comment [DB81]: Hungary:
) should be no limits but no increase

Comment [DB82]: Chair:

NM Number in separate chapter
shortlist of WLTP/DTP/AP could
be a starting point (NO2, N20,
NH3, EtOH, aldehydes)

discussed with DTP/AP chair.

the outcome of WLTP

**for the time being the REC
Informal Group will abstain of
having an Annex on Secondary
( Emissions**

Comment [DB83]: SN 277206
| is newest standard

1 Formatted: Tabs: 1.69 cm,
Left + 1.9 cm, Left + Not at 2

Limits and/ or evaluation ate to be

See what EC plans to do following

cm

Formatted: Tabs: 1.69 cm,
Left + 1.9 cm, Left

( Formatted: Tabs: 1.69 cm,
Left + 1.9 cm, Left + Not at 2
cm

Formatted: Tabs: 1.69 cm,
Left + 1.9 cm, Left

@

s?
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Renarationi arried

_ - -| Comment [DB84]: Hungary:
this should not be considered
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Formatted: Indent: Left: 2

Sompenent Samphng Ananytiea bthoc cm, Hanging: 2 cm, Right: 2
cm, Space After: 6 pt, Tabs:
1.69 cm, Left + 1.9 cm, Left
<— | Formatted: Indent: Left: 2
cm, Hanging: 2 cm, Right: 2
VOC From exhaust_gas Gas—eh;emaieqrap cm, Space After: 6 pt, Tabs:
i Pl 1.69 cm, Left + 1.9 cm, Left
I Y cm, Le cm, Le
to a Formatted: Indent: Left: 2
cm, Hanging: 2 cm, Right: 2
constant cm, Space After: 6 pt, Tabs:
velume {GC-FHD) 1.69 cm, Left + 1.9 cm, Left
e
{Constan
t
Volume
Samplin
9
Tunnel,
[@avis)
tunnel)
[Partial
flow]
: - —— | Formatted: Indent: Left: 2
VOCOX From—exhaust—dilute « - )
d Liquid cm, Hanging: 2 cm, Right: 2
to €RreM cm, Space After: 6 pt, Tabs:
e ograp| 1.69 cm, Left + 1.9 cm, Left
flow altraviclet—detector
(CVS——tunnel) ¢
chemiso VIS)
rHeRns
n
fini
3. )
drazine
solution
PA E : S foora Formatted: Indent: Left: 2
. I cm, Hanging: 2 cm, Right: 2
samplin ; i cm, Space After: 6 pt, Tabs:
g from g 1.69 cm, Left + 1.9 cm, Left
undilute spectrometry
d {CGCHR
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O D

1S)

-
hromat
graphy
rescence
HLCUV/
Lioresce
€e)

spectrometry

PN

- Formatted: Indent: Left: 2
grap cm, Hanging: 2 cm, Right: 2
cm, Space After: 6 pt, Tabs:
1.69 cm, Left + 1.9 cm, Left

5CHR
=

Pl

—— | Formatted: Indent: Left: 2
grapy cm, Hanging: 2 cm, Right: 2
cm, Space After: 6 pt, Tabs:
1.69 cm, Left + 1.9 cm, Left

GCHR
IS)

—

BRSHa-Mass

—.-| Formatted: Indent: Left: 2
cm, Hanging: 2 cm, Right: 2
pled cm, Space After: 6 pt, Tabs:

1.69 cm, Left + 1.9 cm, Left
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