Robust pollutant emissions standards
for a competitive industry in India

Advancing emissions controls across road, non-road
and stationary applications



AECC iIs the Assoclation for Emissions Control and Climate
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AECC policy focus areas

On-road vehicles NEm-REER] MollE Industrial and Stationary
| Machinery

Life cycle assessment
and circular economy

- i
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Agenda

01 Euro 7 reflections for BS7 discussions

02 NRMM Stage V review

@f Data centre back-up power
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Overview of ongoing Euro 7 process

* Implementing legislation being developed by European Commission

» LDV package will be fully published ahead of 29 November 2026 New Type approval date

* First HDV implementing

act delayed

« Some items of the adopted legal act are being reconsidered under the Automotive Omnibus

LDV type 6 test at -7 °C

« HDV implementation timing

2024 | 2025 2026 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035

Light-duty

* All Types

(29 Nov 2026) (29 Nov 2027)
Small volume manufacturers

(1 July 2030)

+30 months

Heavy-duty

All Types
(29 May 2029)
Small volume manufacturers

(1 July 2031)

+48 months
(29 May 2028)

Tyres

New Types C2 New Types C3

(1 July 2028) (1 April 2030) (1 April 2032)

ol
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Light-duty diesel emissions control technology evolution

Further Euro 7 optimisation with active thermal management for some engines, but not all due to lack of Euro 7 ambition

Heating disc eHC-DOC

Support pins

Support matrix

SCR/ASC

HD shell

Outer shell

" Electric hushings

Source: Mercedes-Benz, Vienna Motoren Symposium, 2026

Water cooled SCR dosing module

48 volt electrically heated catalytic converter

Diesel particulate filter with SCR function

Water cooled SCR dosing module

. Mixer

. . Dy SCR catalytic converter

Mixer

Source: Audi, Vienna Motoren Symposium, 2026 AdBlue'supply line
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Light-duty Euro 7 reflections for BS7 discussion

« Euro 7 improved PN and non-exhaust emissions
but retained Euro 6 exhaust limits

» The EU policy context has changed

 Original European Commission proposal was
weakened assuming a rapid ZEV transition

* Light-Duty CO, review shifted the debate towards technology-
neutrality and broader range of powertrain options including

» European Parliament amendments on Light-Duty CO,
review provide a pathway for reassessment

* AECC supports a Euro 7 reassessment
 New AECC LDV factsheet

 AECC-IPA demonstrator vehicles show emission control

technologies perform beyond Euro 7 ambition
ECT 2026 Conference « 22 October 2026

Policymakers must underpin climate ambition with ¥
technology-neutrality, without compromising on
air quality and public health via a robust Euro 7.

“Vehicle categary running Exclusively on Eligible Fusls (VEEF)

o 29
i AR

Only battery and fuel cell vehicles
are zero emission

Zero emission at tailpipe
is technology- neutral

Debunk: No powerfrain technalogy resulfsin
I

F
:
e emissions over thewhaole life cyde LCA data o
shows all technologies resultin similar mission
reduction when using ranawabie slecrons’
molecules. AVehicle category running Exclusvely !
o Eigitia Fusis (VEEF) is thersfore 1o be added

to fhe CO; emissions standard ZEV definifions.

VEEFs have negative impact
on air quality

Renewable fuels are
for aviation/maritime only

Debunk: Aviation and maritime cannot Debaunk: VEEFs will compty with Eurc 7 poliutant

emizsions standard. It is therefore crucial Euro 7
isn
L Dgy-
nclard wi ity and
ublic Emisgion o 0l O
have already been developed for a mare
ambirious Euro 7 standard.

AECCCALLS ON POLICYMAKERS TO ESTABLISH A VEEF CATEGORY WHILE ENSURING A ROBUST EURO7

The final Automotive Package will then drive a competitive, clean and technology-neuiral automoiive
ransition, confributing fo both climate mifigafion and clean air while offering consumers choice.

AECT wWww.aecc.eu
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https://www.aecc.eu/wp-content/uploads/2026/10/261005-AECC-LDV-Factsheet-final.pdf
https://www.aecc.eu/wp-content/uploads/2026/10/261005-AECC-LDV-Factsheet-final.pdf

Heavy-duty Euro 7 reflections for BS7 discussion

« AECC requests no delay of HDV Euro 7

within the Automotive Omnibus Heavy-Duty vehicles
a robust Euro 7 for a clean

« Counterproductive - as per CLEPA data - for and competitive industry

« Competitiveness
DELAYING EURO 7 COSTS €200 MILLION A

~ - thatwould prove counterproductive

* Investment certainty MONTH AND SLOWS THE GREEN

b i TRANSITIDN ETr——y SIMPLIFICATION SHOULD NOT RESULT IN DEREGULATION
* Green transition @ HRn

The Automotive Omnibus discussions should o n how to achieve targeted simplification o reducs

red fape and improve legal clarity without un: d-e genwrunmenll objectives and industrial fd
Pollutant emissions requirements have resulfed in k ch ology innovation for decades.

« Emission control technologies have been developed
and have been announced for US MY2027+ HEAVY-DUTY VEHICLES EURO 7 DELAY UNDERMINES COMPETITIVENESS

Th \ere are significant economic costs associated with regulatory uncertainty ani dp tentis IE ?d lays due
underutilised engineering capacity, delayed deployment of fnew technologies, and existing investment
ubllgaln

As European Heavy-Duty vehicles manufacturers are global leaders, they already have engineered selutions for

* New AECC HDV factsheet @ oo s AR

their models to be able to meet stricter targets that will apply as of 2027 in USA. Consequently, Euro 7 exhaust
emissions controls are ready.

ROBUST EURO 7 STANDARDS ARE NEEDED FOR TECHNOLOGY-NEUTRALITY

Robust pollutant emission standards are key o ensure that all powerirains deliver on decarbonisation without
compromising air quality and public health. Robust Heavy-Duty vehicles Euro 7 standards are a must 1o
enable rechnology-neutrality in the upcoming review of the Heavy-Duty vehicles CO, emissions standards.
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https://www.clepa.eu/insights-updates/news/delaying-euro-7-costs-e200-million-a-month-and-slows-the-green-transition/
https://www.aecc.eu/wp-content/uploads/2026/10/261005-AECC-HDV-Factsheet-final.pdf
https://www.aecc.eu/wp-content/uploads/2026/10/261005-AECC-HDV-Factsheet-final.pdf

Heavy-duty diesel emissions control technology evolution

Implementation of single dosing SCR with DOC Implementation of dual-SCR and/or
and DPF in a compact design for Euro VI D/E close-coupled catalyst/heater ready

for US MY2027 and Euro 7

DOC + DPF + SCR
DOC + DPF

Source: Daimler Pre-heater heater
Source: DAF DOC +
DPF +
dual- Source: Volvo
SCR
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https://www.daimlertruck.com/en/newsroom/pressrelease/daimler-truck-introduces-new-heavy-duty-diesel-engine-generation-in-north-america-53372228
https://www.cummins.com/en-na/news/releases/2026/03/16/cummins-builds-trusted-15-liter-platform-introducing-2027-x15-hands-access
https://www.volvotrucks.us/trucks/powertrain/2027-epa-powertrain/#aftertreatment

Agenda

01 Euro 7 reflections for BS7 discussions

02 NRMM Stage V review

@f Data centre back-up power
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Key pillars for NRMM compatibility with 2050 EU targets

Climate

ICE/HEV with
CO,-neutral fuels
incl. H,

alongside
FCEV and BEV

Air Quality

Biodiversity
Human health

towards
zero-impact

Enabler for
technology
diversification

Emission
legislation
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Evolution of NRMM Stage V legislation Is expected

 NRMM legislation is several steps behind on-road HDV legislation

* PEMS monitoring instead of In-Service Conformity (ISC) and Real-Driving Emissions (RDE)
* More data exclusions

 Higher limits than Euro 7

 Global initiatives ongoing, but with some delay compared to original timelines

« European Commission is preparing Stage V review

* Report of Stage V PEMS monitoring data was originally expected end of 2025

« EC DG-JRC needed more time due to data collection and quality issues

* Internal review of report is ongoing, presentation expected at GEME expert working group on 5 November 2026

« US CARB Tier 5 proposal includes 2-year delay, now for MY2031+

» China is internally reviewing NRMM Stage V proposal, publication was expected mid-2026

AECT
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https://ww2.arb.ca.gov/our-work/programs/tier5

A large variation is observed in real-world NOx emissions

* Depending on the use case and applicable limit as tested by TNO

 NRMM regulation does not consider a substantial share of the real working conditions
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MAW: Moving Average Window

R. Vermeulen, et al.; “Real-World NOx emissions of Stage V NRMM?”, Transport and Air Pollution Conference, 2023
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https://www.aecc.eu/wp-content/uploads/2023/09/230925-AECC-TNO-presentation-TAP-Gothenburg-final.pdf
https://www.aecc.eu/wp-content/uploads/2023/09/230925-AECC-TNO-presentation-TAP-Gothenburg-final.pdf
https://www.aecc.eu/wp-content/uploads/2023/09/230925-AECC-TNO-presentation-TAP-Gothenburg-final.pdf

NRMM project demonstrated future-proof ICE concepts

* NRMM engine « Emission control systems * Results
* 4] class * Oven aged substrates  Tier 5/Euro 7 emission level
« ~ 100 kW rated power (Hydrothermal) demonstrated on legislative
. Cooled HP-EGR - Modular approach to test cycles (NRTC c/h, RMC, LLC)
3 different variants * Euro 7 emission level

* ~ 4 g/kWh engine-out NOXx _
demonstrated on variety of

» Uncooled EGR in low load in-use profiles
PM [mg/kWh]
Cooled EGR SRS ble g b b ey TR Hg v SRR R bara bastnd val b p b siele v g
Intake Manifold Uncooled EGR
EGR =
Intake Throttle Cooler ES 7 I [ M |
‘éa 160 140 120 100 80 60 40 20 i 4
g :
Charge air | x z
caoler Exhaust Manifold
= Variant 2: Dual SCR
x Tier 5f Limits
. - NRTC c/h Result E 5t
Em|55|0n ContrOI DPF —— NRTC ¢/h Result Dual 5C
SyStem —— NRTC ¢/h Result Ent Stag
Turbocharger Variant 3:Enhanced StageV+EGH @ || etskeriebimmesdebotemiebcm e st e b s e e ol o dmb el s o g st . e

NH3 [ppm]

J. Demuynck, et al.; “Potential for Reduction in NRMM Real-World Emissions”, 13% International engine congress, Baden-Baden, February 2026
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https://www.aecc.eu/wp-content/uploads/2026/02/260109-AECC-AVL-paper-Baden-Baden-final.pdf
https://www.aecc.eu/wp-content/uploads/2026/02/260109-AECC-AVL-paper-Baden-Baden-final.pdf
https://www.aecc.eu/wp-content/uploads/2026/02/260109-AECC-AVL-paper-Baden-Baden-final.pdf

Agenda

01 Euro 7 reflections for BS7 discussions

02 NRMM Stage V review

@f Data centre back-up power
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Rising concerns about data centre expansion

Focusing on energy & grid, noise, water, ...

We track the
growing
opposition to data
centre
development
across Europe

Moratoriums, rejections, water disputes, and green-belt battles —
meonitored country by country.

dpa l::: Follow :::'

electricity systems

DPA
Wed, September 9, 2026 at 418 PM GMT+2
2 min read

UN: Al data centres pose growing threat to

[B Add Yahoo on Google = O 2

NEWS > ENERGY AND CLIMATE

POLITICO
Europe must choose between

Al and climate goals, data
center lobby says

Tech sector says only carbon-emitting gas plants are reliable enough today to
power the EU’s Al goals.

NEWS > ENERGY AND CLIMATE

POLITICO
Ribera says EU data centers

should build their own clean
energy supply

Rising power demand for Al risks creating fierce competition for energy and
driving up bills, the Commission’s green transition chief said.

. AGRIFC:OD

water worries

water

Claudie Moreau [} Euractiv

Europe's thirst for Al runs into local

The EU hopes to triple its data centre capacity by 2032 and that's going to need a lot of

EURACTIV
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Rising concerns about data centre expansion

Pollutant emissions start to be noted ... affecting urban air quality

See where diesel-powered data center generators are
polluting Virginia

Pollution from generators at data centers could cause respiratory symptoms and deaths in
the region, an analysis for The Washington Post found.

May 28, 2026 wlle muﬁ"i]lgtn“ yﬂﬁl

Virginia's data centers pollute more than a gas-fired power plant

In 2024, the emissions reported by operators of data centers in Northern Virginia
collectively exceeded the emissions from the Possum Point Power Station for most
pollutants.

Data centers reported emissions Possum Point Power Station emissions

600
400
200
[ 1
Carbon monoxide Nitrogen oxides  Particulate matter Sulfur dioxide Volatile organic

(PM2.5) compounds

Spacial concentration

20
b Data centers

. Power plants
15
. Factories Mineral mines .
10
Coal mines .
05
Steel plants .
0

50 100 150

Distance from urban areas (km)

200

Source: IEA, 2025 as reported by Politico
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Rising concerns about data centre expansion

Pollutant emissions start to be noted ... affecting urban air quality

Source: Washington Post, May 2026

Aﬂ ECT 2026 Conference « 22 October 2026
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https://www.washingtonpost.com/business/2026/05/28/data-centers-boom-virginians-breathe-exhaust-10000-diesel-generators/

Rising concerns about data centre expansion

Pollutant emissions start to be noted ... affecting urban air quality

Source: “Internet, un géant trés vulnérable” (26:10-26:43), arte, 2025

Am ECT 2026 Conference « 22 October 2026
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https://www.arte.tv/fr/videos/120435-000-A/internet-un-geant-tres-vulnerable/

EU data centre permit examples

lllustrating market fragmentation for available emission control technologies

» Location Berlin Frankfurt Frankfurt

* Permit issued 2021 2024 2024

o Limits
* NOXx 1700 mg/Nm3 1000 mg/Nm3 200 mg/Nm3
* CO 265 mg/Nms3 650 mg/Nms3 100 mg/Nm3
* Dust - 50 mg/Nm3 50 mg/Nm3

» Back-up gensets

» Total Power 180 MW 170 MW 140 MW
* Engine Power 32X 6.5 MW 23x 7.2 MW 19x 7.7 MW
* Emission controls DPF SCR DOC + SCR

DPF: Diesel Particulate Filter

SCR: Selective Catalytic Reducti


https://www.berlin.de/sen/uvk/_assets/umwelt/industrie-und-gewerbeanlagen/20210622-genehmigung-gaswerk-mariendorf-ntt.pdf
https://rp-darmstadt.hessen.de/sites/rp-darmstadt.hessen.de/files/2024-10/genehmigungsbescheid_colt_fra3.pdf
https://rp-darmstadt.hessen.de/sites/rp-darmstadt.hessen.de/files/2024-04/24_04_04_genehmigungsbescheid_final_rz_kelsterbach_a_100_row.pdf

Initial EU legislative initiatives

 Medium Combustion Plant Directive

« Combustion plants of 1 MW to < 50 MW

» Emission Limit Values for SO,, NOy & Dust
depending on fuel type, technology, size, new/existing

« Back-up power derogation: no limits < 500 h / year
* Member State or local authorities might add requirements
* General review by 2027

2018-2019 2024
Ricardo study Logika Group study
on Article 12 elements on CO emissions

o 80000000 SRRSO BSOSRNSIOIEgH OSBRSSO BSOSOSIBSOSOSOSIOSIEBSIOSEOI NSO OEBSIOSEBDNOSIOSEBDRSOERSDS P esesssee ’

Oct 2026
MS reporting to EC

Oct 2027
EC review report

* Environment Omnibus

Table 2

Emission limit walues jmg/Mm’} for new engines and gas rurbines

» Establishes link with Non-Road Mobile Machinery Stage V for new data centres > 20 MW
« AECC supports this, but calls for Stage V review to address e.g. NOx and PN gaps

AECT

clhstant Tyrpe :-I"_mer_il'.n'. Cx Ligquid fuelz u_l:l'.e-.' cural g Gazeous fuel: other
combustion plant than gas oil than na gz
50, Engines and gas — 1201 — 15
turbines
N0, Engines () () 190 (% 190 {7 (%) EET Y] 190
Gas turbines {¥) 73 73 30 73
Dhast Engines and gas — 10 {5 1 — —
turbines
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https://www.aecc.eu/wp-content/uploads/2026/06/260505-AECC-input-public-consultation-environmental-Omnibus.pdf
https://www.aecc.eu/wp-content/uploads/2026/06/260505-AECC-input-public-consultation-environmental-Omnibus.pdf

Similar debate ongoing in US

Replacing Tier 2 gensets with Tier 4 can save up to ~ 20,000 tons of NOx in VA

Further savings as market grows, and with introduction of Tier 5

50,000 -+
Total Genset Capacity 27 GW 54.3 GW _ 40000 4
(15% CAGR) ;8 35,000 -
Annual Operating Hours 100 hrs ~ 30000 -
x ’
Baseline NOx (Tier 2) 8.0 g/kWh % 25,000 1 ;o
. . 2 20,000 -
Tier 4 Final NOx 0.8 g/kWh |2
o 15,000 -
Tier 5 Proposed NOx s
p 0.4 g/kWh g 10,000 -
4,345
5,000 - d
2,160 1,080 2,172
0 - _ . .

Baseline (Tier 2) Tier 4 Final Tier 5 Proposed

= MOBILITY
4 NOTES

_I

Source: “A review of emissions from gensets for data center applications”, Ameya Joshi, Off-highway & Power Generation USA, May 2026
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THANK YOU!

AECT
in| X & >

AECC EU @AECC_eu aecc.eu AECC eu

AECC AISBL
Rue Belliard 40 b24
B-1040 Brussels, Belgium



https://twitter.com/AECC_eu
https://be.linkedin.com/company/aecc-eu
https://www.aecc.eu/
https://www.youtube.com/channel/UCbPS9op5ztLqrv6zlMH_IcQ

Light-duty gasoline emissions control technology evolution

Single Three-Way Catalyst
for Euro 6a/b

Introduction of Gasoline Particulate Filter on cars with direct injection
and integration with Three-Way Catalyst for Euro 6d(-TEMP)

Three-Way Catalyst (TWC) — = Euro 7

TWC

Gasoline
- Particulate
Filter

TWC

Source: VW

GFF Source: Audi Source: Opel
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Light-duty diesel emissions control technology evolution

Combination of deNOx

technologies for Euro 6d-TEMP Further integration for Euro 6d

Introduction of individual deNOx
technologies for Euro 6a/b

Diesel
—— [ i .+ -~ Oxidation
G 4 \| Catalyst Perforatod plalo
b (DOC)
Components In the underbody
SCR catalytic converter
. with ammonia slip
*& Selective catalyst zone
" Catalytic
Source: VW Reduction
Lean (SCR) Source: Mercedes-Benz
NOx
Trap &)
(LNT) !
Diesel 1. SCR-Eindosierung
Partl_culate ! Source: Hyundaf ,,Twindosing”
Filter . P
(DPF) Y 2 SCR-Eindosierung

Source: BMW tf
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