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Richful Richful

. Richful founded in 1996 Business Footprint Richful sz

. 1300 employees

. Public company on Shenzen Stock Exchange
. Currently 40 product categories and 200 finished products
. One of the largest additive manufacturers in China
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Decarbonising Shipping Richful

Shipping has never been so complex

IMO Short
_ o,
2015: 0.10%S QORI 50% lcuy IMO 2030:20% IMO 2040:70% IMO 2050:net-
. Global Sulfur Measures: . . L
in ECAs reduction30% reduction80% zero emissions
Cap EEXI, ClI,
SEEMP

EU Regulation 2030 — what

2020 MAN 2025 OEMs

2050 Still a mix

introduce Cat | EU ETS and bring Limiting TPP percentage of
4 - of fuels
/ Cat Il CLO Fuel EU ammonia Expected the fleet using available to
performance engines to outcome methanol or
- . the market
requirements market 2027/8 ammonia?

Ship owners evaluate
existing vessel
environmental

performance and
decisions on new
builds

Maersk: By 2030,
25% of cargo
transported on
alternate fuel

Ships
experimenting
with wind power /
sails / rotors

2023 - CMA-CGM
10% Alternate Fuel
Pledge

CMA-CGM: net-
zero carbon

Evolving Regulations, Fuel types and OEM Engine Design all impact vessel decisions...& lubrication
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Emerging Fuels — the evolving ‘Fuel-Scape’

Richful

R Regardless of which report one reads, the picture remains similar:
* Between today and towards 2050, there will be a myriad of fuels utilized by deep-sea shipping

conventionat Hquid Fact ‘Iﬁ R These fuels have different
(HFO, VLSFO, ULSFO)*

- i.I _ combustion characteristics
niem and by-products which the
TR lubricant will need to manage

“RENEES :
. .
my -
et Acid '

. Cleanliness
Neutralisation *

* HFO — Heavy Fuel Oil, VLSFO — Very Low Sulfur Fuel Oil, ULSFO — Ultra Low Sulfur Fuel Oil
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Overview of OEM Cylinder Lubricant Recommendations Richful

R Deep-seatwo stroke cylinder OEMs lubricant recommendations

MAN Energy Solutions

Engine type All two-stroke engines
Engine design AIGLERIE EEles i Lubricants blended on Board (Blending on Board, BoB) - below BN ranges apply
Particularly sensitive early engines i

Fuel sulphur percent; l. N > 140 |
oo RN WEETEN EETTE EETTE

All 2 Mark 9

. " ) Cat. | BN 70 or
Cylinder lube oil Cat. | or Cat. Il BN 40 Cat. Il BN 100-140+

R Lubricant recommendations related to:
* Fuel Sulfur content |

R Emerging / Alternate fuels relatively ‘unknown’

R Some methanol fuelled ships launched
* Engine service, condition and issues yet to be learned e

Methanol
Ammonia

Cat. Il BN 100-140+ BN 100

BN 40 to BN 60

Fuel Sulphur Concentration in % m/m

Improved industry awareness of the correct OEM recommended fuel/engine/lubricant

combination — it’s not all about BN level, this is not the only performance consideration
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Technology solutions for your engines Richful

R Full portfolio of Marine a Rlchful /
engine lubricant PTOIBC[IHQ your ﬂSSBtS ) 7 /4

additives available The choice your smp wumd make

AL/ 9’(‘ 4 7?'1_
Engine Type | Lubricating Point |Marine Lube Marine Fuel TBN Richful Additive

ULSFO,VLSFO | fad'catl. / Standard _RE6315)

¢ Demonstrating
performance from % |
i BizoniRing | EeiC Alnc e gifiﬁé?“ﬁi?ﬁﬂo?’ C4ocatil./Premium | RF6313
bench to engine Cylinder Liner |~ (McL) ammonis 2 S48 )

2T Low-Speed

HFO (with scrubber) ,70-100-140  # RF6314

< RF6303

Crankcase / < ¥
System Oil All : & <(5-8F ey &
Servo System 4 g % . RF6304’

ULSFO, VLSFO, LNG,
. Bio-fuel, Methanol,
PistonRing/ | TrunkPiston | ' Hydrogen, Ammonia RF6326
&

Cylinder Liner / Engine Oil -
Crankcase (TPEO) ULSFO, VLSFO, LNG, RF6327
Bio-fuel, HFO

4T Medium
Speed

(with scrubber)

o --_- : - Sl ; e - // ; Vi : / / . : - : b >/
b5 " ; / IG5 \2 r\°$ v

o 4y

Panel Coker — Test Engine ok " et Y

Confidential © Richful 2025. Unauthorized disclosure prohibited.



Richful

Thank You

Chemistry-Enabled Solutions

The shipping industry needs collaboration and partnering to enable its voyage to decarbonisation
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Navigating Fuel-Driven Lubrication /7

Marine Lubricants Webinar Week 2025

Lubricants for conventional and emerging marine fuels T I | S
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Lubrication of Two-Stroke Marine Engines

:

Cylinder Oil

Lubrication, Neutralisation, Cleaning

- Separated by Stuffing Box

4: F | [ System Oil

y i 9 \
g O { o - F . . . .
4. [ s i - AY Lubrication, Cooling, Hydraulic
% ¢ . ‘
- )
= - a
\;}\i\\\-\

WinGD 5X72DF

Marine Lubricants Webinar Week 2025
Lubricants for conventional and emerging marine fuels
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Oil Selection

System Oil Cylinder Oil
» Choose from validated products * Choose from validated products
Independent of fuel * Base Number selection based on fuel in use
* Independent of engine type and technology level

BN 70to BN 80

BN 40 to BN 60

1

I I I I I

I I I I I
LNG 0.10 0.50 1.00 1.50

Methanol 0.5% sulphur limitaccording to
Ammonia MARPOL Annex VI Regulation 14

Fuel Sulphur Concentration in % m/m

Marine Lubricants Webinar Week 2025

© 2022 e Lubricants for conventional and emerging marine fuels




Oil Selection

System Qil

* Choose from validated products
Independent of fuel

Where to find validated products, guidelines etc.?

Validated Lubricants

List of validated cylinder lubricating oils

Fuel sulphur concentration
0.00% | 010% | 050% | 150% | 200% | 250% | 3.00%

>3.50%

s

0il supplier Oil name e | Burange e Ammonia | Methanol | to o 0 o o to o
0.10% s | 0.50%5 | 150%s | 2.00%5 | 250%s | 3.00%s | 350%s
@ 060 _ I
2‘“’",5'; N :g - -:g Bl NG validated I
uppl 100 | 80-100 I
140 | 2140

© 2025 WinGD

Cylinder Oil

* Choose from validated products
e Base Number selection based on fuel in use

* Independent of engine type and technology level

BN 70to BN 80

BN 40 to BN 60

1

I I I I I

I I I I I
LNG 0.10 0.50 1.00 1.50

Methanol 0.5% sulphur limitaccording to
Ammonia MARPOL Annex VI Regulation 14

Fuel Sulphur Concentration in % m/m

Marine Lubricants Webinar Week 2025
Lubricants for conventional and emerging marine fuels


https://wingd.com/design-development/engine-technologies/tribology-fuels-lubricants

4

Future Fuels

Lubrication of WinGD X-DF Dual Fuel Engines

© 2025 WinGD

7

Lubricants:

BN <60

General usage (tested on liquid fuels)

LNG validated (tested on LNG)

> 10 years experience

Marine Lubricants Webinar Week 2025
Lubricants for conventional and emerging marine fuels




4

Future Fuels

Lubrication of WinGD X-DF Dual Fuel Engines

7

Lubricants:

BN <60

General usage and LNG validated
lubricants recommended

~

7

Lubricants:

BN <60

General usage (tested on liquid fuels)

LNG validated (tested on LNG)

> 10 years experience

©)

2025 WinGD

Marine Lubricants Webinar Week 2025
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Future Fuels
Lubrication of WinGD X-DF Dual Fuel Engines

é N[ N[ )

Lubricants: Lubricants: Lubricants:
BN <60 BN <60 BN 40
General usage and LNG validated General usage (tested on liquid fuels) Proven track record

lubricants recommended

LNG validated (tested on LNG)

> 10 years experience

Marine Lubricants Webinar Week 2025
Lubricants for conventional and emerging marine fuels
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Thank you

Propelling
shipping towards
a greener future

WinGD Ltd.

Schutzenstrasse 3,

8400 Winterthur, Switzerland
www.wingd.com

ENGINES
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Innovative Marine Lubrication
for Regulatory Compliance:
The HDAX 9700 Case Study

Baskaran Balakrishnan

Manager, Global Marine Lubricants
Product and Technology Support

Chevron

>

marine lubricants




Shipping Industry decarbonisation journey

Role of marine lubes in decarbonisation

Chevron’s innovative lube solutions

© 2025 Chevron




Lowering the carbon
intensity of shipping

It will be a series of incremental steps,
and there will be no one fit-for-all solution.

Chevron

>

marine lubricants

© 2025 Chevron

Why

global trade increasing, it is on track to be 10% by 2050 with no
intervention

What’s needed

Regulations and policies, including a price on Carbon, to level
the playing field

i E . ) ‘ ‘
How

Design, operational and economic solutions

- a

s Fﬁ;f up to 75%
management, 2-50% Exlensive speed
Iagigtgilns and 1-40% Concept, optimization

incentives speed and
5.15% capability ]

= a ] n i
Power and - I '
propulsicn ar ] [

L IS N ]| . —_— ]
systems e I I .I I e I |
1

Voyage
oplimization

80-100%
Bio-LNG/ gﬂ% H-!I,-drngen and 2-21]% 5-..!.5::"0.
50-90% LPG Biofuel 3 ather synthetic 1-10% Hull and Hull biofoulimg
Full alactric generation fuals Enedgy supersiructura managenment
managermeant

1

. N
Shipping accounts for 3% of greenhouse gas (GHG) emissions. With ‘__



Regulatory environment

Lowering the carbon intensity of the marine industry
Actions needed to meet GHG reduction targets

Alternative fuels

IMO ambition Biofuels LNG

EU Emissions

Zero emission by Trading System

2050

A

Uptake of zero Maritime

GHG emission emissions covered
energy sources: from 2024 Estimated order of transition

5% by 2030

Target reductions
from 2025

© 2025 Chevron

Potential pathways to achieve lower carbon future

Methanol Ammonia Hydrogen
Bio/e-methanol Green/blue Green/blue

G o

Others

Shipboard carbon capture Batteries Carbon credits

¥

IMO
Operational efficiency

To be developed:

Voyage and speed
optimization

Fleet and energy Energy efficiency
management gains up to 15%

technical element

economic element Technological efficiency

Alternative propulsion

Engine and vessel design Power assistance

*Carbon intensity indicator, Energy Efficiency Existing Ship Index/Energy
Efficiency Design Index

{C

1.

Source: Maersk Mckinney Moller Center, Industry Transition Strategy
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Optimising marine lubricants for future maritime fuels

Fuel-agnostic Chevron trunk piston engine lubricant

Major OEM endorsements

No lube change when switching between marine fuels with <0.1% S
Proven field performance with distillate, Biofuel and LNG

Currently being tested with MeOH and ammonia

Enables longer life for aftertreatment devices

Global supply reliability

© 2025 Chevron




Medium speed dual fuel (DF) engine ol
Fuel agnostic lubricant: HDAX 9700

From a Fuel (<0,10%S) use perspective

Gaseous fuel: (L)NG Liquid fuel: distillate

(NGEO) HDAX® 5200 Limited corrosion protection

Obtimised f 6 time restricted use on
ptimised for gas operation distillate fuel

Adverse effect on (Marine TPEO) Delo® 1000 Marine
engine deposit Optimised for distillate fuel operation

HDAX® 9700

Optimised for diesel and gas operation

Unrestricted use without the need for oil change, helping maintain optimal engine performance

Chevron
= 6

© 2025 Chevron
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The marine fuels
market is changing
and will continue to

change to meet

legislative goals

while balancing
costs and
availability

© 2025 Chevron

Take-aways

Lubricant solutions
need to be fuel-
agnostic, support
lower engine

maintenance, be
fuel efficient, and
be compatible with
after-treatment
devices to support
the shipping
industry, which
ever fuel option is
chosen

{C

HDAX" 9700, can be used with both gaseous fuels, such as Liquefied Natural Gas
(LNG) and low sulphur liquid fuels, such as distillate and biofuels, without the
need to match one oil to one fuel.

Chevran Marine Products’ new lubricating odl has a lot to offes, and this is highlightad in a White Paper
that outlines how four stroke engine operators can benefit from the new lubricating oil's versatility.

HDAX 9700:

Enabling The Future B

Of Fuel Flexibility
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Thank you
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Moving Forward
Leading the way for sustainable solutions

Managing lubrication
across a multi-fuel fleet

VUPS




ulti-fuel landscape

UPS

Shipping is no stranger to a mu |ti'fue|

landscape

shipping 20lAPLS & overcomes

Leverage €XPEIT partnerships

to navigate the change

successfully



} Core elements for success
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» Consolidated Expert
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10202
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Figure 13 — Biofuel Bunkered Quantity per Month | 2023-2024
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Technical Management — Digital Systems

* Consolidation

* Broaden your field of vision
 Compare and contrast

* Integration



What does the data




7

Sustainabilitg is at the forefront of peoples’ minds. If we can make a 1% reduction,

we can reduce the COZ2 footprint of marine lubes bg 36K MT.

106%

)
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Ups EXPERIENCE » INNOVATION » SUSTAINABILITY
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Sustainabilitg is at the forefront of peoples’ minds. If we can make a 1% reduction,

we can reduce the COZ2 footprint of marine lubes bg 36K MT.

100%

Ups EXPERIENCE » INNOVATION » SUSTAINABILITY




jmac@vpsveritas.com

Thank You

EXPERIENCE » INNOVATION » SUSTAINABILITY vpsveritas.com
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MARINE LUBRICANTS

8 SEP 2025 - MILAN 9-10 SEP 2025 - SINGAPORE

CO2 SHIPPING,
IMINALS & CCS
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