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Meeting the unigue needs of heavy duty engines: the next steps for

heavy duty engine oils

Dr. Alan Henderson, Afton Chemical
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End users and OEMs want improved fuel economy '["Eii'%éléﬂnm
An OEM with 20% share of sales A fleet of 100 trucks using an SAE
missing the EU CO, target by 1% 5W-30 oil and covering an average
could face a fine of €25 million of 120K km per year will save
per month* €90 000 in fuel per year*

s an-une 2022 EU v e commeril rgaons >33 " versus the same fleet using an

SAE 10W-40 ol

* based on average fuel consumption of 35L/100Km,fuel price of €1.90 per Litre

78 .
£ H
* SR
*i &
‘ !

or improved fuel economy is
well aligned to OEM need to reduce CO, emissions
to avoid strict EU penalties
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OE_MS have a cle_ar route to reduce CO, rlnfiir%r,n; HAul
Moving to Low HTHS oils LR

2019 2020 2021 2022 2023 2024 2025 2026 2027
0 X¢ X¢
Euro VID Euro VIE Euro Vil

Volvo Europe VDS-5 5W-30 Low HTHS Euro intro

Daimler Europe 10W-30 228.61 5W-30 228.61 Low HTHS Euro intro
MAN Europe MB677 Low HTHS Euro intro

Scania Europe Low HTHS Euro intro
>3.5HTHS 2.9-3.2 HTHS Ultra Low HTHS
I National / international emission standard

European OEMs are well advanced with the move to low 4
HTHS but need to ensure they maintain engine durability
through careful balancing of the formulation

Important European regulation milestones
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ACEA Heavy Duty Engine Oil segmentation ! nAlL
Europe 2027 forecast for On Road '

A

(On Road HDEO market expected to grow to 385 KMT
by 2027 with a CAGR of 1.5%

LLow: HiES
SAE X\W-20

] Low HTHS oils show significant growth driven by ACEA ES8 o

demand from in-warranty trucks A
\ ACEA E8

SAE 10W-40

ACEA ES/EL 23%
ACEA E4 M SAE 10W-30
ACEA E11 AE 10W-4 9%
SAE 15W-40 8%

Formulation Cost

ACEA E7
SAE 15W-=40

V8% Euro I/IVIV
Standard drain

Euro 1/IVIV
Some Euro VI
Long drain

Performance

Source : Afton estimates 2022 revision

Low HTHS fuel economy products will account for 15% of the
On Road market in 5 years

Oil Marketers need to be ready to embrace this new segment
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What about Off Road? L
LORGEABL

Is there alignment between end users and OEMs?

7 Fuel economy valued by end users
- Off Road is not immune from fuel cost increases

72 Emissions targets in Off Road do not include CO, reduction
~ Less incentive for OEMs to target fuel economy improvements

7 Durability is a key concern for Off Road applications for OEMs and end users
- Minimising down time more important than fuel economy?
~ Different segments may have different priorities

Current On Road Top Tier SAE 5W-30 oils
offer the right balance between fuel economy
saving and durability
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Beyond the next step B0 T

Penetration of alternative powertrains is slow

Light Commercial Vehicles, <3.5T
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Source: Bloomberg New Energy Foundation (BNEF), “Electric Vehicle Outlook 2020”, Data covers France, Germany, UK and Rest of Europe

OEMs need alternative powertrains to meet more
stringent EU 2030 emissions reduction on sales

ICE share of Parc remains strong beyond 2040
particularly in M/HCV sector
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Medium and Heavy Commercial Vehicles, >3.5T
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Likely deployment of alternative powertrains L T
Motivation for hydrogen powertrains
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Source: iAV 06/2021

With the increasing weight and / or daily range, it makes more sense
to use a hydrogen powertrain, up to the border of very heavy vehicles
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THERE FOR THE

Questions? LORGHAUL
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Thank you
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