Une voie vers des émissions de
polluants proches de zéro issue des
transports routiers

Yoann Bernard — chercheur senior et coordinateur des
activités de télédétection June 28t 2023 - Atmos'Fair
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Une comparaison des résultats des tests en laboratoire et des tests sur

route pour trois voitures diesel aux Etats-Unis déclenche le "Dieselgate".
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On-road test

Average NOX emissions [g/km]

Vehicle A

Source for photos: AVL / ERMES
Vehicles shown on photos are not related to test results shown

Source: http://www.theicct.org/use-emissions-testing-light-duty-diesel-vehicles-us
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Les autorités américaines ont infligé une amende a VW et ont

immeédiatement introduit de nouvelles méthodes de test des
véhicules en circulation.
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Dear Manufacturer:

Under California Code of Regulations, title 13, sections 1956.1, 1956.8, 1961, 1861.1,
1961.2, and 1961.3, no new passenger car, ight-duty truck, medium-duty passenger
vehicle, medium-duty vehicle, or complete heavy-duty vehicle shall be equipped with a
defeat device. Under these regulations, a defeat device is defined (as incorporated by
reference) as “an auxilary emission control device (AECD) that reduces the
effectiveness of the emission control system under conditions which may reasonably be
expected to be encountered in normal vehicle operation and use, unless” certain
conditions are met. If used, AECD's must be disclosed and approved at the time of
certification. Fallure 1o disclose or properly identify an AECD or employing a defeat
device will invalidate any applicable Executive Order, and is a violation of California law,
inchuding but not limited to Health and Safety Code Sections 43150-43154, and 43016.

nnlng " r wi in
developed screening tests, which are based on ARB's original work for assessing
performance of modem light duty diesel vehicles, in ARB's In-Use Complance Program P H
for non-approved AECD and defeat device identification. The AECD and defeat device CO ntrO | e Su rp rise '
screening tests will be based on ARB’s newly-developed detection methods , and may
include onboard diagnostic system interrogation, and/or the use of over-the-road testing
using a Portable Emission Measurement System, and/or the use of special driving
cycles and conditions that may reasonably be expected 1o be encountered in normal
operation and use. This new screening testing approach shall be in addition to the
standard certification emissions test cycles.

In the event that a suspected, non-approved AECD or defeat device is discovered
through use of the screening tests, the manufacturer will be notified, and will be
expected to deliver production, or procure in-use, vehicles for additional in-use
compliance evaluation by ARB at the manufacturer's expense, pursuant to California

O Code of Regulations, title 13, section 2111-2140. In addition, ARB may require remedial
I C C measures 10 be taken at the manufacturer’s expense, and the manufacturer may be
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En usage réel, les émissions d’oxydes d’azote des voitures
diesel en Europe n’ont pas diminué comme attendu

Diesel cars: Nitrogen oxide (NO,) emissions (in g/km)
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| Wed Mar 29, 2017 | 10:44am EDT

Paris and London mayors announce
2)) |:|-| Ii= scheme to gauge car emissions

THE REAL URBAN
EMISSIONS INITIATIVE

www.trueinitiative.org

THE REAL
URBAN
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EXPOSING REAL-WORLD
VEHICLE EMISSIONS

London Mayor Sadiq Khan (L) and Paris Mayor Anne Hidalgo attend a meeting on air pollution in Paris, 1/2
France, March 29, 2017. REUTERS/Gonzalo Fuentes

https://theicct.org/video-true-initiative-nov21/
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| Brussels 2020

Londres 2017-2018

Varsovie 2020

TRUE Europe
remote-sensing testing
campaigns

Paris 2018
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13 millions de véhicules présentant des emissions
extremes sont actuellement en circulation en Europe

24 millions de voitures diesel
vendues presentent des emissions
suspectes, 16,3 millions vendues
présentent des emissions extremes

- ~80% de ces véhicules sont
encore utilisés aujourd’hui

Le probleme est repandu chez tous
les fabricants

Presque tous les groupes de
constructeurs ont vendu un
pourcentage plus éleve de
vehicules préesentant des
emissions extrémes en
comparaison de Volkswagen

O
I C C t https://theicct.org/publication/dieselgate-

THE INTERNATIONAL COUNCIL emissions-diesel-cars-europe-mar23/
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En 2016, un poids lourd moderne Euro VI émettait moins
d’émissions d’oxydes d’azote qu’une petite voiture diesel Euro 6

Average on-road nitrogen oxide (NO,) emmissions (in g/km)

Euro5/V Euro 6/VI

Diesel car

Truck

e ‘ , | " e
I CCt Le succés de la réglementation Euro VI pour les véhicules utilitaires lourds
est dU a l'introduction d’essais sur route

NNNNNNNNNNNNNNNNNNNNN

Source: http://eupocketbook.theicct.org
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Depuis 2019, les émissions d’oxydes d’azote moyennes des voitures neuves
diesel testées sur route en Europe sont nettement plus performantes que les
normes précédentes...
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I C C t Figure 4. Average distance-specific NO, emissions from diesel and petrol passenger cars by emission standard for the 2020 Warsaw remote sensing
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https://www.trueinitiative.org/data/publications/evaluation-of-real-world-vehicle-emissions-in-warsaw



...mais pas chez tous les constructeurs et modeles.

Une lettre ouverte a été envoyée aux autorités pour alerter

sur des emissions réelles supérieures en usage urbain

Daimler: 1460

Daimler: 1940

VW Group: 1960

VW Group: 1600

Jaguar Land Rover: 2000
VW Group: 2960
Renault—Nissan: 1460
BMW: 3000

BMW: 2000

Jaguar Land Rover: 3000
Mazda: 2200

Volvo: 1960

Ford: 1500

Ford: 2000

Vehicle family

Hyundai Motor Company: 1600
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Figure 17. Mean distance-specific NOx emissions from Euro 6d-TEMP diesel vehicles by vehicle family. The number of measurements is presented
below each bar and only measurements of over 50 are presented. Whiskers represent 95% confidence interval of the mean. Type-approval limits are
indicated in dotted yellow line and RDE limits in red dotted line.

https://www.trueinitiative.org/media/792423/true-scotland-remote-sensing.pdf



Euro 7: espoir et deception
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Sans Euro 7, les Etats Unis et la Chine meénent le
developpement des vehicules les moins polluants

https://theicct.org/wp-
content/uploads/2021/06/Post_Euro6_sta
ndards_report 20191003.pdf
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180 B Euro 6 - Diesel”
160 B Euro 6 - Gasolin
140 . China 6a
m .
120 - China 6b
Tier 3 Bin 302
100
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y for direct injection

Only for direct injection

EOni

CO (g/km) PM (mg/km) PN (#x10"/km)

NMHC: Non-methane hydrocarbons CO: Carbon monoxide
NO,: Nitrogen oxides PM/PN: Particulate mass / number

1) Diesel engines have negligible methane emissions, therefore the NMHC and THC Euro 6 limits are assumed to
be the same.The equivalent THC Euro 6 diesel limit is estimated by subtracting the NO, limit from the
THC+NO, limit.

2) The United States regulates non-methane organic gases (NMOG), encompassing not only NMHC emissions but
also other oxygenated HCs. US Tier 3 standards set limits for NMOG+NO,.. US standards are fleet averaged.
Tier 3 fleet targets correspond to the emissions of Tier 3 Bin 30.

Figure 3. LDV emission limits according to the Euro 6, China 6, and U.S. Tier 3 standards

e

L'US EPA prepare une nouvelle
limite a 0.3 mgPM/km



Le consortium technique mandaté par la CE propose de
nouvelle limites et de nouveau polluants reglementeés

Emissions limits for cars/vans for normal conditions ofuse PN > 10 nm
(All emission values for 160.000 km — further deterioration factors required for 240.000 km) NH3
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Study on post-EURO 6/VI emission standards in Europe



« On Board Emission Monitoring » comme outil de
vérification de la conformité des émissions

Part 1 RDE results per tri

o

Result feeds ISC statistical procedure for emissions OBM identifies

potential high
emitters and
induces repairs

Result feeds ISC statistical procedure for OBM
RDE tests for

single vehicles

OBM results for trip
OBM EEDWS status ¥

Part 2 Distribution of OBM ftrip results
)
O ~=S Evaluation of emissions conformity for the vehicle type
= G
Q o=~
% Trip metadata supports market surveillance

OBM results for many  OBM trip metadata
trips are anonymously

o collected from many
vehicles of the same type

I Couvre NOx, NH3 et PM

- European
Commission

AGVES February 232023



Une norme Euro 7 stricte pourrait éviter 568,000 années de
vie perdues entre 2027-2050

Germany
France

Italy

Poland
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Other EU-27

Total EU-27

@ 9,600
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 @1,300

@® 1,300
® 1,100
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@ 35,000

20,000 40,000 60,000
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Other EU-27

Total EU-27

® 167,000
® 387,000
® 64,000
@ 55,000
® 39,000
® 25,000
® 20,000
® 19,000
® 18,000
@® 75,000
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® 568,000
500,000 1,000,000

Figure 4. Cumulative health benefits of Euro 7/VIlI standards compared to adopted policies,

2027-2050.
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https://theicct.org/wp-content/uploads/2021/12/eu-euro7-standards-health-benefits-jun21.pdf



La proposition de la CE de Novembre 2022 reste en
dessous de la proposition technique du consortium

Emissions limits for cars/vans for normal conditions of use

(All emission values for 160.000 km — further deterioration factors required for 240.000 km)

| Pollutant | _CO_| NMOG | _NO, | PM | PN, | NH,_| CH) | N,O" | HCHO_

“ mg/km  mg/km  mg/km  mg/km #/km mg/km  mg/km mg/km mg/km

Scenario °.
Cars with
400 45
and Vans
68 4 2
Vans with
TPMLM>2500 kg & 600 45 { ( 0 0
PWR<35 kW/t
Scenairio 2
\
A 70 ) 119t 0 0 0 5

- 600 25 30 2 x10% 10 10 15 10

(*) Or a combined N20 + CH4 < Sum of the proposed indijdual limits ]

RS =g
S S

Study on post-EURO 6/VI emission standards in Europe M‘



La France ainsi que 7 autres états membres se prononcent tout
de méme contre tout durcissement d’une nouvelle norme

Non-paper of Bulgaria, Czechia, France, Hungary, Italy, Poland, Romania and Slovakia on
the proposal of new vehicle emission standards EURO 7

The Commission’s proposal on the new vehicle emission standards Euro 7 published
on 10™ November 2022 constitutes the next step in the long-term development of the European
vehicle emission legislation. The proposal, however, in addition to new stringent exhaust emission
limits to be fulfilled in wide (including extreme) operating and ambient conditions, contains several
new elements, such as new requirements for on-board monitoring, anti-tampering protection,
durability of batteries, as well as addresses new types of emissions, namely from brakes and tyres.
That gives the proposal a high level of ambition which will be very difficult to achieve, taking into
account the Union’s objectives on CO2 emission targets.

The requirements for the new Euro 7 emission standards need to be considered in the broader EU
legislative context, specifically regarding the recently adopted CO2 reduction targets for cars and
vans and the ongoing discussion on the revised CO2 emission targets for heavy-duty vehicles
(HDVys).

In general, we oppose to any new exhaust emission rules (including new testing requirements or
new emission limits) for cars and vans as these new rules would divert the industry’s investments
from achieving the net-zero transition pathway set out in the recently adopted CO2 regulation.

icct
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Contréle technique et sur route: derniere barriere

pour assurer des émissions basse en usage reel
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Les nouveaux véhicules lourds n’ont jamais été aussi propres,
grace aux technologies de post-traitement des gaz d’échappement

0.03

P05

0.025
Emissions Reductions

in Developed Markets

o
o
(1

EU V (2008)

o
o
—
w

PM Emissions (g/kW-hr)

0.01-

O 0 s 1 15 2 25 3 3 Une “usine a gaz”
I CCt NOx Emissions (g/kW-hr)

NNNNNNNNNNNNNNNNNNNNNNN Nous sommes la

NNNNNNNNNNNNNNNNNNNNN 7 Basics of HD Aftertreatment System Explained
https://link.springer.com/article/10.1007/s11244-016-0540-z



https://otrperformance.com/blogs/quick-tips/7-basics-of-hd-aftertreatment-system-explained

Mais le systeme de contréle des émissions des camions modernes
peuvent tomber en panne ou étre trafiqueées

“Full delete’:

o NOx environ 310x Stopplng Aftermarket Defeat Devices
I ‘: ‘: t PM environ 40x R s
NNNNNNNNNNNNNNNNNNNNNNN CO enViron 12OX Vehicle and EnglneEnforcemin:gi;atnlc;,2E0PZ/:
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NMHC environ 1,140x



L’'inspection technique périodique des émissions en Europe est
déployée dans toute ’Europe, mais elle est loin d’étre exhaustive

- Opacity
NOXx
HC

CO

PN

= @

Directive 2014/45/EU
Directive 2014/47/EU



https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1467896904077&uri=CELEX:32014L0045
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1467896904077&uri=CELEX:02014L0047-20140519

Trois pays de I"'UE ont adopté le nombre de particules pour détecter les
dysfonctionnements et la fraude au FAP, mais pas encore la France

 Les FAP ont été introduits a partir de septembre 2009
pour les véhicules utilitaires Iégers diesel (Euro 5)

 Les FAP peuvent réduire considérablement (>95 %) les
éemissions de particules et de PN lorsqu’ils fonctionnent
correctement.

« Siun FAP est retiré, les émissions de particules
augmenteront considérablement, a peu prés au méme
niveau qu’un véhicule diesel agé de 15 a 20 ans (par

exemple, Euro 3). i
« Siun FAP est endommageé, le véhicule peut également
avoir des émissions de particules beaucoup plus
élevées
 La Belgique, les Pays-Bas et 'Allemagne ont introduit e e = =
les premiers tests PN-PTI = R = =
. N R

Particle number measurements within periodic technical inspections: A first

quantitative assessment of the influence of size distributions and the fleet

o ol : PN concentrations ex se hig i les
emission reduction ¥ u{u(m(n ions e ftc.:dcd These high-emitting vehicles are
I million #/ cm? for 5% of responsible for $0% of total PN
. i L Euro 5b and higher DPF- emissions from the test group.
Impact of Mileage on Particle Number Emission Factors for EURO5 and EURO6 equipped vehicles

THE INTERNATIONAL COUNCIL Diesel Passenger Cars
ON CLEAN TRANSPORTATION Ihustration of the contributicn of the 5% highest emitters 1o total PN emissions freen DPF-equipped Eueo5b and higher ight-duty vehicles



https://www.sciencedirect.com/science/article/pii/S2590162120300356?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2590162120300356?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2590162120300356?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1352231020307081
https://www.sciencedirect.com/science/article/abs/pii/S1352231020307081

L’'inspection périodique, ou controle technique, doit étre
complétée par un essai « surprise » sur route

Un test périodique des émissions pour tous les Un test surprise utilisant la teledetection
polluants

O Méme les meilleures normes d’émission au monde ont besoin d’'un programme
I CC approprié de surveillance des émissions.
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Les radars d’émission sont déja disponibles dans le commerce

Speed check

icct
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La teledetection reconnue comme meéthode de criblage
pour les essais de conformité en service en Europe

Commission Regulation (EU) 2018/1832

4. Information gathering and initial risk assessment

The granting type approval authority shall gather all relevant information on possible emission non-compliances
relevant for deciding which ISC families to check in a particular year. The granting type-approval authority shall
take into account in particular information indicating vehicle types with high emissions in real driving
conditions. That information shall be obtained through the use of appropriate methods, which may include
remote sensing, simplified on-board emissions monitoring systems (SEMS) and testing with PEMS. The number
and importance of exceedances observed during such testing may be used to prioritise ISC testing.

(17) In order to improve the vehicle selection process for the testing by type-approval authorities, information is
needed that could identify potential problems and vehicle types with high emissions. Remote sensing, simplitied
on-board emissions monitoring systems (SEMS) and testing with portable emission measurement systems (PEMS)
should be recognised as valid tools for providing information to the type-approval authorities that can guide the
selection of vehicles to test.

Il s’agit de la premiere mention de la télédetection dans un texte réglementaire ciblant la
o surveillance du marché. La télédétection n’est toujours pas utilis€ pour le contrdle périodique
I C C des inspections.

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION



La teledétection est une technologie bien adaptée pour
mesurer discretement les émissions du monde réel

Utilisé pour:
e Surveillance de la flotte

e Elaboration de facteurs
' z e R d’émission
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@ e oYo o e Améliorerle CT
Tt e e g e e Manipulation individuelle du
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« Point sampling !ﬁ = o Etc.
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exhaust intake

« Open-path techniques

CONSORTIUM PARTNERS Figure 3b: Schematic setup of a stationary air sampling system. -
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https://cares-project.eu/

Mesures récentes en Europe

London

Scotland

Winter 2017/18, OPUS  Winter 2019/20, HEAT

Brussels

Fall 2020, OPUS
~260,000 @ 8 locations

Erue

THE REAL URBAN
EMISSIONS INITIATIV

Flanders
Spring 2019, HEAT

tru E ~100,000 @ 9 locations ongoing since 2021, HEAT ~ ~200,000 @ 5 locations B |
THE REAL URBAN . riln
EMISSIONS INITIATIV Parls Frankfurt Fa||92019’ OPUS
Summer 2018, HEAT Winter 2019/20, HEAT ~40,000 @ 3 locations
~180,000 @ 3 locations Summer 2020, OPUS
Zurich
2011-20, OPUS
. >250,000 @ 1 location
Switzerland
2021, OPUS & HEAT Krakow
Summer 2019, OPUS
Flanders ~100,000 @ 10 locations
2020 HEAT Winter 2021/22, OPUS
Antwerp Prague
2021, HEAT o Fall 2022, OPUS
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Madrid

Spring 2019, OPUS

Summer 2019, OPUS

Fall 2021, HEAT

\o
Warsaw

Fall 2020, OPUS



Cas pratique de l'utilisation de la téelédetection en Flandre
et dans le port d’Anvers

e Sur autoroute

 Le taux de réussite de la détection e
passé de 9 % a 83 %.

« HDV avec émulateur SCR :

0.00035

0.00097
€0/C02

0.01971

nnnnnnn

0.00107

ol une radiograshie * Le taux de réussite des défauts +
pour trouver une fraude passe de 2 % (aveugle) a 52 %
gigulledansne botte. r30e A la télédétection

0.02078 de foin .
i > 30 fois le
Tme ' ' ' niveau normal
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Les zones a faibles émissions peuvent résoudre
efficacement les problemes de pollution atmospherique

dans les zones urbaines

Potentiel de réduction de 20 % du NO2 dans diverses
conditions

Réduction de 35 % des émissions de NOx et de 6 % des
émissions de CO2 par rapport aux 10 premiers mois de la
zone a trés faibles émissions a Londres

Une réduction de 20 % des émissions de NO2 résulte de la
zone a faibles émissions de Bruxelles, avec un potentiel de
réduction prévu allant jusqu’a 33 %

Un rapport récent révéle que les zones a zero émissions
peuvent amener les niveaux de qualité de I'air d’Europe dans
les limites de I'objectif de 'UE (20 pg/m® NO2) et a se
rapprocher des lignes directrices de 'Organisation mondiale
de la santé (OMS) (10 ug/m3 NO2)

icct
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World Health
Organization

Estimated levels of NO,
* | with a zero-emission zone
(annual mean in hotpots, ug/m?)
Em From other sources o
= From road traffic
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https://cleancitiescampaign.org/research-list/how-low-can-cities-go/



En Europe, les zones a faibles emissions sont
concentrées en Europe ocmdentale
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Varsovie : 'annonce de ZFE soutenue par des données locales

Impact of the first phase of LEZ restrictions in 2024
(for both LEZ Option 1& 2) B rvtectes [ not aftected

Vehicle activity

* Tests menés a Varsovie fin 2020 .
* Conception d'un schema de ZFE &

« Impact rapide et significatif sur les
éemissions de NOx et PM de la flotte
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THE INTERNATIONAL COUNCIL https://um.warszawa.pl/-/mieszkancy-warszawy-chca-ograniczenia-szkodliwych-emisji-
z-transportu-drogowego

by-true-real-world-emissions-data-models

Implementation timeline «== NolEZ == Option1 == Option2
Warszawa https://www.trueinitiative.org/blog/2023/january/warsaw-lez-announcement-supported-
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Gaz a effet de serre
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Raison d’étre optimiste: ’Europe est sur une trajectoire
climatique de 2 degrés pour les voitures particulieres

Fleet-average emissions Test procedure

excluding flexible compliance mechanisms — NEDC Base"ne prOjeCtion

. — WLTP with adopted policies
3 2012-2019 target: Benefits of announced
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Figure 2. Fleet CO, targets and historic fleet average CO, emissions of new passenger cars
(category M1 vehicles). The fleet average CO, emissions are shown without considering flexible
compliance mechanisms manufacturers can use when their fleet exceeds the target value. The
equivalent 2021-2024 fleet-wide target is based on the declared and not the measured WLTP CO,
emissions and is therefore, at 118 g/km, higher than the 2021 baseline value of 110 g/km.

Les émissions a I'echappement des voiture
neuves devront étre nulle a partir de 2035. e
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Pour atteindre les objectifs de qualité de I’air il est primordial de suivre la voie
vers des émissions de polluants proches de zéro émanant de transports routiers.

= L’électrification complete de la flotte aidera mais prendra encore des décennies

= ZFE et ZZE peuvent accélérer le rythme de réduction des émissions polluantes
provenant des transports et leur effet peut étre maximisé si les politiques incitent
a abandonner l'utilisation de la voiture

= Les nouveaux véhicules doivent étre aussi propres que possible avec Euro 7

= Les avantages des meilleures normes d’émissions seront amoindris si le post-
traitement des véhicules peut étre manipulé ou tomber en panne sans étre
détecté

= Les essais sur route a I'aide de techniques de télédétection peuvent appuyer les
iInspections périodiques et les mesures d’application de la loi
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