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Second RDE LDV “Package” — Skeleton for the text3y/
Informal EC working document

Introduction

This document is a skeleton of the intended “sed®D& package”. The document identifies
which sections-appendices of the RDE regulationehty be ammended to introduce the
following elements:

Item 1: Conformity factors for the various pollutarhave to be indroduced in section 2.1.
The factor “ext” to divide the emissions measureder extended ambient conditions shall be
specified in section 9.5

Item 2: Additional boundary conditions for the abse/excess of driving dynamics have to be
introduced in section 5.3 (for the application, gost, before the application of the data
evaluation methods?) and Appendix 9 (Methodologisglects, e.g definition of indicators,
limit curves).

Iltem 3: Additional boundary conditions for the urbiip requirements have to be introduced
in Section 6.8 (the average urban speed range la@dtop percentages).

Iltem 4: Additional boundary conditions for the rogmofile requirements have to be
introduced in Section 6.11 (this shall be checkedamte [before the test] and the
methodology to check this may be specified or not).

Item 5: Factor for the extended conditions in sat®.5

Appendices 1 to 8 are not mentionned in the predeciiment and shall only be corrected for
obvious errors.

Color codes
Current text to be ammended

Comments

Proposals for the ammendements

Editorial Technical Note

Save the document as Word 2010 (*.docx) file tp kee possibility to edit the equations

EN



EN

ANNEX

“ANNEX IIA
VERIFYING REAL DRIVING EMISSIONS
1. INTRODUCTION, DEFINITIONS AND ABBREVIATIONS

Corrections or missing definitions, abbreviatiohalsbe added here

2. GENERAL REQUIREMENTS

[Current Section 2.1] Throughout its normal lifegtemissions of a vehicle type approved
according to Regulation (EC) No 715/2007 as detgechiaccording to the requirements of
this Annex and emitted at a RDE test performeddeoedance to the requirements of this
Annex, shall not be higher than the following notetxceed (NTE) values:

N-I-Epollutant= CFpoIIutant xEURO-G

where EURO-6 is the applicable Euro 6 emissiontlimiTable 2 of Annex | to Regulation
(EC) No 715/2007 an@Fyaiuantthe conformity factofor the respective pollutant specified as
follows:

Pollutant | Mass of| Number of| Mass of| Mass of total Combined mass of
oxides  of| particles carbon hydrocarbons total hydrocarbong
nitrogen (PN) monoxide (THC) and oxides off
(NOX) (coy® nittogen (THC +

NOX)

CFpoIIutam tbd tbd [ [

CO emissions shall be measured and recorded att&siE.

3. RDE TEST TO BE PERFORMED

4, GENERAL REQUIRMENTS

5. BOUNDARY CONDITIONS

[Current Section 5.3/5.4The dynamic conditions encompass the effect of grade, head
wind and driving dynamics (accelerations, decelena) and auxiliary systems upon energy
consumption and emissions of the test vehicle. idrdication of the normality of dynamic
conditions shall be done after the test is comgletesing the recorded PEMS data. The
methods for verifying the normality of the dynaminditions, are laid down in Appendices 5
and 6 of this Annex. Each method includes a refexdar dynamic conditions, ranges around
the reference and the minimum coverage requirenterashieve a valid test.
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Section 5.3 (or 5.4) is ammended as follows:

The dynamic conditions encompass the effect of grade, head wind and driving dynamics
(accelerations, decelerations) and auxiliary systapon energy consumption and emissions
of the test vehicle. The verification of the norityabf dynamic conditions shall be done after
the test is completed, using the recorded PEMS daia verification shall be conducted in 2
steps:

5.3.1 The overall excess or insufficience of drvadynamics during the trip shall be checked
using the methods described in Appendix 9 of thiséx.

5.3.2 If the trip results as valid following therifieations according to paragraph 5.3.1, the
methods for verifying the normality of the dynaminditions and laid down in Appendices 5

and 6 of this Annex must be applied. Each methaduites a reference for dynamic

conditions, ranges around the reference and thermin coverage requirements to achieve a
valid test.

6. TRIP REQUIREMENTS

[Current Section 6.8]The average speed (including stops) of the urbamdrpart of the trip
should be between 15 and 30 km/h. Stop periodsnetkfas vehicle speed of less than 1
km/h, shall account for at least 10% of the timeation of urban operation. Urban operation
shall contain several stop periods of 10s or lon@ke inclusion of one excessively long stop
period that individually comprises >80% of the tattop time of urban operation shall be
avoided.

_be

- Average urban speed range
- Maximum stop duration and/or stop percentage dweentire test

Section 6.8 is ammended as follows...

[Current Section 6.11]The start and the end point shall not differ inirtlieéevation above sea
level by more than 100 m.

ols
ell

Section 6.11 is ammended as follows:

100
an

7. OPERATIONAL REQUIREMENTS
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8. LUBRICATING OIL, FUEL AND REAGENT
Unchanged.
9. EMISSIONS AND TRIP EVALUATION

[Current Section 9.5]f during a particular time interval the ambiewinditions are extended
according to point 5.2, the emissions during tfagipular time interval calculated according
to Appendix 4 of this Annex shall be divided by alue ext before being evaluated for
compliance with the requirements of this Annex.

Section 9.5 is ammended as follows:

If during a particular time interval the ambientdiions are extended according to point 5.2,
the emissions during this particular time intergalculated according to Appendix 4 of this
Annex shall be divided by a value [TO BE DECIDEftre being evaluated for compliance
with the requirements of this Annex.

to
ing
een

015.

Appendix 9

Verification of overall trip dynamics

1. INTRODUCTION

This Appendix describes the calculation procedueeserify the overall trip dynamics, to
determine the overall excess or absence of dynachicsg urban, rural and motorway
driving.

2. SYMBOLS

RPA Relative Positive Acceleration

“acceleration resolutiofirss” minimum acceleration >0 measured in /s
T4253H compound data smoother

“positive acceleratioifzes" acceleration [m/ greater than 0.1 nf/s

Index (i) refers to the time step
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Index (j) refers to the time step of positive aecation datasets

Index (k) refers to the category (t=total, u=urb@myral, m=motorway)
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larger

larger or equal

per cent
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smaller or equal

acceleration [mf

acceleration in time step i [rfifs

positive acceleration greater than 0.1%fiy<’]

positive acceleration greater than 0.1%imgime step i considering the
urban, rural and motorwagrsis [m/§

acceleration resolution [ni]s

distance covered in time step i [m]

distance covered in time step i consideringuian, rural and
motorway shajre$

number of samples for urban, rural and motorway shares with

positive acceleration greater than 0.1 nfls

total number of samples for the urban, rura emotorway shares and

the compleip tr
acceleration resolution threshold for vehigeed data quality
relative positive acceleration for urban, ritaatl motorway shares
[miler kWs/(kg*km)]

duration of the urban, rural and motorway shaned the complete
trip [s]

vehicle speed [km/h]

actual vehicle speed in time step i [km/h]

actual vehicle speed in time step i considettmegurban, rural and

motorway shajlas/h]

- actual vehicle speed per acceleration in time $tgp%s® or

actual vehicle speed per positive accelerationtgrethan 0.1 mfs
in time step j considering the urbamatand motorway shares ffs or

Wikg].
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95" percentile of the product of vehicle speed peitivesacceleration
greater than 0.1 nfifor urban, rural and motorway shares’ghor

Wikg]
g - average vehicle speed for urban, rural and matpishares [km/h]
3. TRIP INDICATORS

3.1. Calculations
3.1.1. Data pre-processing

Before dynamic parameters like acceleratioriz== or RPA can be calculated, the vehicle
speed trace needs to be checked for faulty or imsfidée sections. The vehicle speed trace of
such sections is characterised by steps, jumpagctat speed traces or missing values.

In order to make the detection of such sectiongeeéise acceleration shall be calculated as
described in paragraph 3.1.2 and the speed tradebghscanned for excessive high values
(e.g. above 4 m/s2 or below — 4 m/s?).

If such sections are found, the trip is invalid. _ { Comment [PB1]: Remark of the author (Heinz
Steven): Paragraph 7 of annex llla does not alloyv a

In a second step the acceleration values shallabked in ascending order, in order to | modification of data for a trip. It should be dissad,
whether small corrections like replacement of fng

determine the acceleration resolution (minimum Ece&on value > 0). missing values should be allowed.
m

Qyes = 0.01— . :

e |If =2, the vehicle speed measurement is accurate enough.
Poaxilim

001 < a,..< = . . . .
e |If "#s= 5% | smoothing by using a T4253H Hanning filter.

a - Prnaselim L . _ - Comment [PB2]: Remark of the author (Heinz
o f TrEs s¢ | thetripisinvald. .~ | Steven):

| will make a proposal for rmax, but some further
checks are necessary to do this.
The required acceleration resolution results ipeed

The T4235 Hanning filter performs the following calations: The smoother starts with a | resolution of 0.072 km/h or better. That means, th
. ) ) ) ) ) vehicle speed trace needs to be provided witheat |

running median of 4, which is centered by a runmmegian of 2. It then resmoothes these | two digits behind the decimal point.

values by applying a running median of 5, a runningdian of 3, and hanning (running

weighted averages). Residuals are computed byasiiply the smoothed series from the

original series. This whole process is then repkate the computed residuals. Finally, the

smoothed residuals are computed by subtractingnimothed values obtained the first time

through thé pI’OCE]SS. _~ -| Comment [PB3]: Remark of the author (Heinz
777777777777777777777777777777777777777777777777 Steven): This description is copied from the SPSS

If smoothing was applied, the smoothed speed thadds the basis for further calculations | software and may be delet
and binning and the acceleration values need t@dmculated on the basis of the smoothed
speed trace as described in paragraph 3.1.2.

3.1.2. Calculation of distance, acceleration atc @

The following calculations shall be performed ottee whole time based speed trace (1 Hz
resolution) from second 1 to secctd(last second).

The distance increment per data sample shall loelleéd as follows:

d, =%.6, i = 1toN,
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_ _ - -| Comment [PB4]: The definition of u/r/m speed
bins is in accordance with annex llla

|

Steven): [150] needs to be discussed. >= 100 is
necessary in order to be able to calculate a redde|
v*apos_[95] value.

I . _ | Comment [PB5]: Remark of the author (Heiz
n

h { Comment [PB6]: If not what happens?

)
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‘| Comment [TGV7]
- missing?

: A multiplication by 100 is ]

_-| Comment [TGV8]
- motorway shares...

: ...for each of urban, rural ani
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