INSIGHTS INTO THE USE OF
LIFECYCLE ANALYSIS FOR
FINISHED LUBRICANTS

AGENDA

» WHO WE ARE

INDUSTRIAL MEGA TRENDS
PRODUCT DEVELOPMENT DRIVERS

INTEGRADED APPROACH TO METAL
WORKING FLUID MANAGEMENT

CASE STUDY




With a background in applied science,
Chan started to work for Castrol in 1995
as a sales engineer.

In 2005, Chan became regional indirect
channel manager, in charge of distributor
In Singapore, Malaysia and Philippines.
In 2016, he decided to leave regional role  Chan Lam Fatt
and join Global Account Management
team as International Application
Engineer, supporting global customer
within Asia Pacific.

International Application Engineer,
Castrol Industrial
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AND GLOBAL INDUSTRY MEGA TRENDS

SUSTAINABILITY ENVIRONMENT & MANUFACTURING INDUSTRIAL
LEGISLATIVE TECHNOLOGY 4.0
ADVANCES
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THE RESPONSE IS IN PREMIUM
PRODUCTS AND SOLUTION FOCUS

MEGA TRENDS

MANUFACTURING
ENVIRONMENT FACTORY 4.0
SUSTAINABILITY TECHNOLOGY
. & LEGISLATIVE . ADVANCES DIGITISATION

TECHNOLOGICAL DRIVERS

o= {C}}@ A =
A I @ ocooollI=a
CUSTOMERS BEHAVIOUR REACH, GHS, BIOCIDAL MATERIAL & REAL TIME
& NEEDS PRODUCT DIRECTIVE PROCESSES MONITORING
TECHNOLOGY CHANGERS
Potential disruptors: Precision casting & forming: Lower rate of material removal Digitisation and optimisation
Machine tool coatings New materials: Composites and ceramics, machining of customers processes:
Lubricant free machining New material coatings for bearing: Reduction of micro pitting, Artificial intelligence
3D printing White Cracking Etch and contact fatigue in Automotive & Wind. Machine learning
Adaptive robotics




LIFECYCLE ANALYSIS (LCA)

» Sustainability * Process efficiency
* Durability * Energy efficiency
* Energy efficiency

* Regulation & legislation

RAW MATERIALS 6 n MANUFACTURING

PRODUCT

LIFECYCLE

7% PRODUCT USE
» Coolant compatible cleaner * Real time condition monitoring
* Recovery & recycling %% sensor & system
equipment & system
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PREMIUM PRODUCTS

TECHNLOGY PLATFORM 2019 KEY AREA EXAMPLES 2029
_— OO

- : Improvement of operating performance and
Metal Working Fiuids enhanced HSSE (sustainability, regulations)

Improvement on equipment protection and
Gear Oils energy efficiency for Robotics, heavy
applications and Wind

Enhancement of energy efficiency and
Greases durability for heavy duty applications and on
car lubricants
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ENVIRONMENTAL NEEDS (WATER STRESS)

Extremely high (>80%)

High (40-80%)

Medium to high (20—40%)
Low to medium (10-20%)

Low (<10%)

Note: Projections are based on
business-as-usual scenario
using SSP2and RCP8.5.

Water Stress by Country: 2040
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MANUFACTURING
TECHNOLOGY
ADVANCES

ENVIRONMENT &
LEGISLATIVE

SUSTAINABILITY
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(@N—INTEGRATED CLEANER & COOLANT SOLUTION
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Coolant system

Cleaner
system

v

IT'S MORE THAN JUST OIL. IT'S LIQUID ENGINEERING. @oaStIOI

)




BIG DATA & INDUSTRIAL 4.0
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PRODUCT USAGE SOLUTION

OFFER PLATFORM 2019 KEY AREA EXAMPLES 2029
B EEEEEE———

Analysing equipment condition to predict failures and
Predictive Maintenance recommend life extending actions. ONYX InSight JV first
focus is on Wind.

Support automation of operations and introduction to self-
controlling systems. Improve efficient decision making based
on real time data and more agile technical support.

Remote Monitoring & Self
Adapting/Autonomous Systems

. . Services to enhance the efficiency of customer operations and
Operational Efficiency reduce Total Cost of Ownership
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THE USAGE OF RTCM IN INDUSTRIAL SECTOR

TWO MAIN GROUPS OF

EQUIPMENT RELATED

LUBRICANT CHEMICAL PARAMETER

DATA ARE MONITORED

MECHANICAL DATA MONITORING

Lubricant chemical Wind sector Transport Equipment Manufacturer
parameter

\/ \/ \/

Equipment related

B chanicalde Gear oil Metal working fluids
Vibration, equipment temperature & etc Concentration, pH, conductivity & etc
Service provider — wind manufacturer Service provider - Lubricant manufacturer

and lubricant manufacturer
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LCOE (USD/MWh)

PREDICTIVE MAINTENANCE - WIND

US PTC phase-out will be difficult to overcome

Il °7c [ Unsubsidized

70 §
14% LCOE gains from
80 4 performance and cost

o -

30 4 4% gap not
fully closed by

20 LCOE gains

10 1

0 T T T T

Unsubsidized Subsidy Subsidy Unsubsidized

wind impact impact wind
2016 2016 2021 2021

MNote: LCOE of new construction, Nominal 2016 USD
PTC applied for first 10 years of project. 2021 PTC is at 40% of original.
Source: MAKE

Typical cost distribution for wind OPEX

Other
Insurance”
Land/
lease

Property ..f’
Tax

&M

Not detailed in the MAKE O&M report

Other

Planned
Turbine
O&M

Unplanned
Turbine
o&m

Total OPEX

Q&M cost

Note: Average values representative of US OPEX distribution
Other OPEX includes legal services, consultants, fees
Source: MAKE
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MEATL WORKING FLUID PREDICTIVE MAINTENANCE

USE OF ADDITIVES
AND BIOCIDES
CONTAMINATION ODOURS
~ | )
OPERATORS HEALTH ) MICROBIOLOGICAL
AND SAFETY . ACTIVITY
THE COMPLEXITY OF MANUAL O
MWF MANAGEMENT LEADS TO J
INCREASED DEMAND THOUGH \ MAINTAINING
MANUAL TESTING, INTERVENTIONS PRODUCTION
AND RESOURCE WASTE. 9 OUTPUT
WHICH ALL DISTRACT e O
MANUFACTURERS LIKE YOU FROM USAGE
YOUR CORE BUSINESS. PHLEVEL \_ FOAM
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THE BENEFITS OF REAL TIME CONDITION MONITORING

BEFORE /_ EXTRA BENEFITS
E 1 x daily
E Reduced Minimised
HSSE risk biocides

(=N =B

d""llll"l 1 x weekly
7 Increased process Reduction of
stability product usage

=~ Ol
AFTER o iy

Instant data in

visualisation .
real-time

Reduced Increased
tool wear fluid life

—_——
—o
| — c— 4
G —4
Email or SMS . e
notification onnect data to
XLS your IT systems M
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CASE STUDY




AN INTEGRATED APPROACH TO METAL WORKING FLUID MANAGEMENT

THE SMARTER WAY TO TAKE CONTROL

TIER ONE AUTOMOTIVE ENGINE PLANT — SPAIN
Aluminium Parts (Cylinder head & Cylinder block)
—1

0
e SAVING o e SAVING
= |[M=|| CARRY

€190.000 | } L — 1 million litres water
Coolant usage 1 million litres waste

Tool life . .

Rejection XBB COOLANT SYSTEM CLEANER SYSTEM

4 S

Cleaner Recycling
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fle
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