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ACCEA/Emission and Fuels director Paul Greening
ACEA/LLF#% | ACEA/Fuels and Emission manager Yacine Khellaf
Volkswagen | William Coleman
Group development powertrain
MAN
Engineering Powertrain Walter Gotre
Vice President
MAN
Facilities and Services Peter Rose
MAN
Homologation, type approval and Dennis Gerber
technology regulations
MAN
MAN/ 4t 2 Engineering Powertrain Harald Beck
: MAN , Klaus Richter
Engineering Powertrain
MAN Christian Knauer
Engineering Electric/Electronic Systems
: MAN , Klaus Prieger
Engineering Powertrain
MAN
Engineering Powertrain Peter Eckert
Senior manager
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Director Governmental and Exernal Yanyan Wu
Affairs
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Steering Government and External Axel Kaltwasser
BMW/E5 2 5 Affairs
BMW
. Annette Feucht
Type Approval Emissions
BMW

Approval USA, Resposible for OBD
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Marinus Ransberger
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AUDIAG Thomas Dorsch
Dealer Development
AUDI AG -
After Sales Manager Detlef Viete
Daimler AG

Hartmut Baur

Head of Environmental, Energy and Transport Policy
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TUV SUD Auto Service GmbH
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History of RDE =

European

2011-2015: Commission
» Kick-off: Working group on RDE
« Complementary procedure for type approval and in-service conformity testing of LDVs
« Covering a wide range of normal operating conditions; limiting defeat strategies
« Evaluation of candidate procedures by JRC
« Development of a PEMS on-road test; pilot testing of PN-PEMS
2016:
« Implementation of RDE Regulations 2016/427 and 2016/646 as worldwide first
on-road test procedure
« Conformity factor 2.1 - applicable from Sept. 2017/2019 (new types/all new vehicles)
« Conformity factor 1.5 - applicable from Jan. 2020/2021(new types/all new vehicles)
« Compliance during urban driving and the entire RDE trip
2017:
 RDE 3rd Package
. Testing of hybrid vehicles, coverage of cold-start and regeneration events, particle
number emissions
2018:
- 4th Package:
. Provisions for in-service conformity / Reviewing RDE procedure and
adapting provisions to ensure practicality and effective emissions testing




NTE principle
The emissions in real world driving shall not exceed the
emission limits

A multiplicative conformity factor (CF) is necessary in order to
account for the different measurement technique

Annual review for CF to bring it down to zero (if possible)

Currently:

CF NOXx PN
1 Sept 2017 2.1 1+0.5
1 Jan 2020 1+0.5 1+0.5

Possibility for manufacturer to declare a lower CF in the
certificate of conformity (i.e. available to buyers)

All data in a publicly accessible database




Issues dealt in RDE 3

» PN measurement method
» Cold start inclusion

» Provisions for Hybrids

» Regeneration

» Greater Transparency

> Other issues




Margin added only to account for the
uncertainty of the measurement equipment

1.0E+132 -
3 RDE - PEMS
: - EURO 6 GDI
B Lab-PMP prov.
1.0E+12 - 1.5 x EURO 6
£ EURO 6
s
=
=
(=
1.0E+11 -
1.0E+10 -

GDI #1 GDI #2 GDI #3

GDI #3 + GPF DPF




PN-PEMS Measurement

uncertainty
PN-PEMS vs Theory 1lab - many 1 car - many
cars** labs* *
PMP_TP <25% <35% <40%
PMP_CVS <50%* <50% <55%
TP vs CVS (PMP) <30% <40% <35%

* Assuming 25% effect of sampling location (losses + exhaust flow uncertainties)
** Based on worst case of two reference systems (DC and CPC based)

Numbers are the worst case for all cases examined (i.e. they are max
values) close to the EURO 6 PN limit




Commission

Proposal for PEMS-PN

Based on JRC Task Force work (2013-2016)
Inclusion of PN for RDE is technically feasible

Equipment fulfill the technical specifications and have shown
good behaviour during extensive testing

Technology exists (GPF) that allows even GDIs to be
significantly lower than the EURO 6 limits, but limits may be
exceeded under the worst case scenario of RDE testing

Theory and the most extensive set of data available (JRC
interlab and own tests) show that the uncertainty of measuring
at the EURO 6 limit is 50%

Margin for uncertainty of measurement set to 0.5 in
2017 for new types, in 2018 for all vehicles

With a review clause since equipment are bound to
improve




European

Commission
I

Cold Start Inclusion:

New Preconditioning and Boundary Conditions included

Start of evaluation from 15t sec with minimum
preconditioning prescribed

Immediate inclusion into RDE
Introduction of a hot start RDE trip

120 S.Ti . —
Average NOx (mg/km) of 48 EURO 6 Diesel vehicles 80 U.S. Tier 2 LDV diesel NOx Emissions

100

80

60

40 +

NOx (mg/km)
=y
o

20 +

EURO 6 Cold NEDC EURO 6 Hot NEDC Cold start (bag 1) Hot start (bag 3




How to avoid another dieselgate?

» Guidance on the evaluation of Auxiliary
Emission Strategies and the presence of defeat
devices

» Stronger and more transparent Conformity of
Production (in WLTP) and In-Service
Conformity rules (coming in RDE4)

» Regular oversight and surveillance activities by
MS, Commission (New Type Approval and
Market Surveillance Proposal)




Guidance on AES/BES and Defeat
Devices

Stronger clauses for the approval of Auxiliary
Emission Strategies (AES) in legislation

Complete with Guidance

Adopted on 26 January 2017 in Europe.
e AES/BES approval details and methodology
e Testing for Defeat Devices S
e Regularly updated "

OOOOOOOOOO

e Concrete examples ———

Gnida.m:enllﬂl raluation of Auxiliary Emission Strategies and hepl'esen.ceof])eﬁea
Devices with regard to the application of Rtgnla {E.C) 0 T15/2007 on type approval
nfmnlo rehicles with respect to gh(pa senger and commercial

]ncleqCE, ndE




Issues for RDE 4

In-use compliance and independent testing

Review procedure for Hybrids

Review provisions for LCVs /multistage/ special purpose
vehicles

Review issue of heavy fuels and influence on PN
emissions

Review CFs
Review evaluation methods

Others..
11




|ISC for RDE

Need a robust system that guarantees independence,
transparency, informed testing

1. Information through independent testing with PEMS, SEMS, remote
sensing, etc.

2. WLTC will be tested at the manufacturers for all PEMS families but
RDE only voluntarily for the manufacturers

3. A certain % of PEMS families tested yearly via RDE at ISC under
the responsibility of the granting TAA

4. Further independent RDE tests only via accredited labs/TS
Only granting TAA investigates further with manufacturer
6. Publicly available report

o1

12



Example of relevant info as input for ISC

Evidence through remote sensing,
PEMS, SEMS, etc..
Actors: Anybody

\’

Validation of collected data
(scope: remove wrong data, biased testing, etc..)

V

1. Yearly Publication of
validated surveillance data

T ' J’ Defeat Devi
_lampering Info for ISC Deteat evice
Investigations Investigations




Possible scheme for ISC

(under discussion)

OEM 3rd Party

1. Validated
surveillance data

INFO for ISC

2. WLTP Tests 3. WLTP+RDE Test

(all PEMS families) | iy % of families -
+RDE tests voluntary By GTAA

|
|
by manufacturer | 1 By accredited lab
|
|

4. Independent WLTP

+RDE Tests
by accredited lab

5. Investigation of causes

Possible Remedial Measures
By GTAA, OEMS

RDE 4 ISC

—~>
6. Publicly Available Report

14



WLTP: where do we stand?

» At UNECE level, Phase I finalised with the adoption of WLTP as
GTR (global technical regulation) n° 15

» Phase II has started in 2016

> New proposed GTR on Evaporative emissions submitted voted in GRPE
January 2017

» In parallel: WLTP is being transposed into EU law with
administrative and some technical elements being added. Two
steps:

» WLTP 1st act: transposition of the GTR 15 into EU legislation + some
additional elements (CoP, evaporative)

> WLTP 2nd act: completion with more elements




Commission

WLTP in the EU: WLTP 2nd act

Correction of test flexibilities (ex. speed trace, test
temperature, etc.)

Addition of the transparency provisions to make type-appoval
data publicly available

Evap procedure — Type 4 test
Adaptation of WLTP 1st act to small changes in WLTP GTR

Timeline: aim for finalisation beginning 2018
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European

Commission
I

Introducing the WLTP/RDE into the
EU emissions legislation

The WLTP/RDE in the European emissions legislation will start for

the first time on 1st September 2017 for all new types.

7 July 2017

27 July 2017

1st Sept 2017

1st Sept 2018

1st Sept 2019

1st January 2020
1st January 2021

WLTP and RDE3 publication in European legislation
WLTP/RDE3 in force

WLTP, RDE NOx and PN Step1l NTE for new types
WLTP and RDE PN Stepl NTE for all vehicles

RDE NOx Step 1 and new evap test for all vehicles
RDE NOx Step2 new types

RDE NOx Step2 new vehicles




Thank you for your attention!

Contact:
panagiota.dilara@ec.europa.eu
or
EC-RDE@ec.europa.eu



mailto:panagiota.dilara@ec.europa.eu
mailto:EC-RDE@ec.europa.eu
mailto:EC-RDE@ec.europa.eu
mailto:EC-RDE@ec.europa.eu

Real Diving Emissions (RDE) update




=| STATUS OF PUBLICATIONS

Mega-package published on 7 July:
* WLTP Regulation = Regulation 2017/1151.

Vans COz2 correlation Regulation = Reqgulation 2017/1152.

Cars CO2 correlation Regulation = Regulation 2017/1153.

RDE Package 3 = Regulation 2017/1154.

Updated EVAPS procedures = Regulation 2017/1221.
Amendment to cars CO2 correlation Regulation published on 8
July:

 Cars CO2 correlation amendments = Regulation 2017/1231.
WLTP correction published on 24 July:

* WLTP Correcting Regulation = Regulation 2017/1347.

All entered into force from 27 July 2017.




= | TIMETABLE FOR RDE PACKAGE 4

Latest timing for RDE Package 4 completion:

* Scrutiny of EP & Council Apr-Jun 2018.
* COM adoption and publicationin OJ

* Entry into force of RDE Package 4

July-Aug 2018.

* Final COM proposal for RDE Package 4 =2 no proposal
* COM RDE expert meetings - Sept/Oct/Nov
* Finalisation of RDE4 text - Dec 2017
* Required public consultation > Jan/Feb 2018
* Votein TCMV > March 2018
9
9
9

20 days later.

COM RDE4 timetable has slipped massively compared to initial
Intentions.




= | CONTENT OF RDE PACKAGE 4 (1)

In-Service Conformity (ISC):

* Revised ISC based on ISO plan (plus changes to outlier definitions)
broadly OK for ACEA = provided would apply from RDE Step 2.

* Making good progress with JRC in preparation of "Guidance for
RDE testing”.

o Some issues pending but useful also for encouraging China 6
RDE (& other regions) to follow same RDE guidance.

Evaluation (normalisation) tools and hybrids:

* Key needs are a single method that provides an effective trip
validity check (to identify intentional biased driving) and effective
trip normalisation (without random variation in results).

* Also working to ensure all RDE calculations according RDE3
follow same methodology.




= | CONTENT OF RDE PACKAGE 4 (2)

Measuring PN emissions (GDI):
Issue:
* Additional test data collected and reported by ACEA.
* Still some MS (e.g. DE) don’t accept to address fuel influence.
* China RDE will address gasoline variability via PM-Index.
* Still work to do with COM to:
o Include PM-Index in RDE Package 4.

o Ensure a failed RDE test by GDI-GPF would require fuel sample
to check if PM-Index is met.




= | CONTENT OF RDE PACKAGE 4 (3)

ACEA

LCV's:
* Progress getting dynamic BC adjusted, especially in motorway
phase.

* Multi-stage solution still needs more work — working on max build
parameters for body-builders.

Lessons learned from using RDE:

* Amendments to take account of experience of using RDE will be
included in RDE Package 4.

Review of “0.5 error margin”:

* Work has started but COM/JRC has not proposed any new error
margin yet.

* To review further in October after KTl study completes.
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