The hidden
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How industrial manufacturers are leaving
operational value on the table and what a
Total Cost of Ownership (TCO) approach with
Castrol has delivered for selected customers.



Lubrication
decisions are
costing more
than you think

Most industrial manufacturers believe their fluid and lubrication
strateqgy is optimised. They know what they're paying per litre,

they have a maintenance schedule, and their machines are running.
The true potential sits in the hidden efficiencies they're not seeing.

Lubricants account for just a small portion of total production

cost. Yet in our experience, they can directly influence downtime,
maintenance labour, waste disposal, component and tool life, and
resource consumption. Because the impact can be significant, the
way lubrication decisions are made and who makes them matters
immensely. Our teams have seen firsthand that when lubrication is
managed poorly, it leads to the very issues that industry research
identifies as causing 60-80% of all machining issues. These failures

can be traced back to lubricant contamination or improper application.

When such a high percentage of machining issues stem from poor
lubrication practices, the case for treating fluid and lubricant selection
as a strategic decision rather than a procurement line item becomes
hard to ignore.

The structural problem is that operational costs linked to lubrication
can span production, maintenance and procurement simultaneously.
No single function sees the full picture, and without that holistic view,
process stability and lubrication strategy suffers.

‘60-80% of all machining issues’ source:
www.machinerylubrication.com/Read/967/lubrication-failure

The gap nobody is measuring

Unplanned downtime, contamination, over-application, premature
component wear and fluid waste are rarely connected back to the
original lubricant or fluid purchasing decision. This disconnect is where
cost accumulates invisibly across the whole operation — from plant-wide
performance down to individual systems like neat-oil sumps and
critical gearboxes.

Water contamination in neat oils is a prime example. When caught
early, moisture can be removed through a targeted dewatering
intervention, avoiding the full sump flushes of 10,000 to 30,000 litres
that become necessary once saturation levels are reached. Similarly,
gearboxes designed to last 20 years can fail within six months due
to a lubricant not optimised for the application or poor maintenance
of the lubricant. These failures are frequently misdiagnosed

as mechanical problems.

This same logic applies to metalworking fluids. Manufacturers often
miss the opportunity to reduce hidden costs by not using integrated
metalworking solutions. Technologies that are designed to work

in tandem, such as a coolant maintaining long-term pH stability
without the need for traditional chemical additives, with compatible
cleaning. Non-integrated fluids can drive higher labour, waste and
downtime costs, especially at the interface where coolant carryover
degrades cleaning performance. Value is lost not because the fluids
fail individually, but because a process built around non-integrated
products could generate waste, variability and rework as a natural
consequence. Those costs rarely get traced back to the original fluid
decision, which means the root cause stays hidden and the symptoms
keep recurring.

A TCO approach can help identify these kind of invisible performance
gaps. Rather than evaluating industrial fluids and lubricants on

price alone, we believe TCO can help map how lubrication influences
reliability, maintenance demand, waste and energy use, and even
quantify the impact across the whole site, manufacturing line or piece
of equipment.
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Understanding where
the costs really sit

Lubricant spend is often the most visible cost, but it represents
only a small part of the total cost of operation. Hidden beneath
the surface are costs associated with equipment availability,
labour, productivity, component life, waste disposal, safety and
maintenance. A TCO approach helps quantify these impacts
and uncover opportunities for improvement.

Lubricant spend

availability

@@ Warehousing

inventory handling

Castrol’s
lubricants
can impact

' a range of
Tooling cost different costs

Productivity

Safety issues Disposal costs
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Why hidden

remain hidden

Many of the costs influenced by lubrication sit across different
functions within an organisation. Procurement may track fluid spend,
maintenance teams monitor equipment reliability, and operations
teams focus on productivity. Because these costs are measured
separately, the cumulative impact on performance is often difficult
to see. A TCO approach helps bring these perspectives together,
creating a clearer understanding of where value is being lost and where
improvements can be made.

Hidden costs potentially measured
by different teams

Function

Typically measures

Hidden costs
potentially missed

Procurement

Maintenance

Operations

Leadership

Purchase price

Reliability, breakdowns

Throughput, productivity

Financial performance

Downtime, waste,
labour

Consumption,
disposal costs

Component life,
lubrication practices

Root causes behind
performance gaps

TCO creates a common framework that connects measurements

and helps organisations understand the true cost of operation.

Hidden Performance
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The most significant opportunities for efficiency emerge
when we broaden the conversation. By connecting
production, maintenance and procurement early in the
planning phase, we transform lubrication from a simple
purchase into a strategic decision.

The question stops being what does this lubricant cost and
starts being what is poor lubrication costing us.
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Hidden Performance

The TCO approach

Viewing lubrication through a TCO lens transforms it from a consumable cost into a system-level performance
lever. The most successful strategies emerge when data and expertise are shared across the entire business,
creating a level of visibility that turns routine maintenance into a competitive advantage. Helping teams
bridge these gaps and uncover new efficiencies is precisely where Castrol’s role begins.

What TCO measures beyond purchase price

The purchase price of an industrial fluid or lubricant is merely the apex
of a much larger cost structure. Beneath it sits a substantial base of
operational costs that rarely appear in procurement line items yet are
directly influenced by lubrication choices and practices.

A comprehensive TCO assessment uncovers hidden efficiencies
by looking at the entire operational lifecycle. This includes:

* Operational reliability: evaluating the cost of equipment uptime,
unplanned downtime and process stability.

* Maintenance & labour: assessing the frequency of interventions,
component replacement rates and the associated labour costs.

* Resource management: tracking lubricant or coolant consumption,
waste disposal and water usage, alongside contamination
management strategies.

* Asset longevity: measuring the impact on tool life and the extended
durability of critical components.

* Energy & environment: quantifying energy savings through reduced
friction and optimised wash operating temperatures and reduced
waste volumes.

* Risk & compliance: factoring in health and safety standards, fire risk
regulatory compliance and insurance implications.

* Quality: Reduced rejects and improved component quality.

The real value of TCO is that it makes these hidden costs visible.
While not every factor will be critical in every operation,
without measuring them, there is no way to know which ones
are draining the budget or what they are costing the business.

TCO is a genuinely scalable approach; it can be implemented

at a machine, line or site level, meaning it does not require

a significant organisation-wide transformation to begin identifying
opportunities for measurable value.

TCO sounds like a large undertaking, and for a complex
manufacturing site it can be an extensive and worthwhile
undertaking. But it does not have to start that way. We have
worked with customers who began with a single machine,
established a clear baseline, ran a structured trial, and had

compelling evidence within a few months.

That evidence then does the work of building internal
support for a wider programme. The scalability of the
approach is one of its most underestimated strengths.
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Case studies

Unlocking hidden
performance
efficiencies

Moving from a commodity mindset to a performance-led
strategy delivers measurable operational gains. The following
case studies show what is possible when teams align lubrication
choices with their broader business goals.

Important: The following case studies describe the experiences of individual customers
operating in specific environments and conditions. Results were achieved under those
circumstances and may not be representative of outcomes achieved by other users.
Actual results will vary depending on equipment, operating conditions, maintenance
practices and application requirements.

G
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Case Study O]
Automotive
manufacturing

At a UK based automotive manufacturing factory,
a site-wide TCO programme delivered key measurable
reductions in coolant consumption and fluid waste.

R

26% 80% £330k

Reduction in coolant Reduction in fluid Total savings over
consumption waste (246,743 litres) 12 months
(55,614 litres)

These outcomes were supported by improved machining stability enabled
by Castrol’'s XBB and XBC integrated fluid approach, reducing the need
for frequent chemical interventions. Coolant carryover had also previously
reduced cleaning performance and increased process variability.

Lubricant was also reused between sites through filtration, which reduced
consumption and disposal volumes and greatly lowered environmental
impact across operations.

Cost-saving estimates are based on customer operational data collected over a one year
period and calculated using Castrol’s value assessment methodology. Results are specific
to the customer’s operating conditions and may not be representative of results achieved
by other users.

Hidden Performance
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A global steel producer in India

Case Study 02
Steel and heavy

Industry i 2 4 260 KL 90% (oY Saeles2

Two experiences in the steel industry illustrate how TCO ] L  Cost reduction SEEliElen MBS
.o . . ; . consumption per disposal charges

thinking can be applied at very different scales, from a focused annum

equipment-level fix to a broader condition-based maintenance

programme and deliver measurable value in both cases.

O $30k [

Gearbox failures Annual savings Mechanical modifications
over 3.5 years required

A structured Condition Monitoring Services programme linked lubricant
condition more closely with maintenance planning. This shifted
maintenance from fixed-interval servicing to condition-based intervention.

Oil analysis and condition monitoring data were used to determine
intervention timing, reducing unnecessary maintenance activity and
improving resource efficiency across the site.

These two examples together illustrate how TCO thinking can be applied

at very different scales, from a focused equipment-level fix to a broader
condition-based maintenance programme and deliver measurable value
in both cases.

Castrol Optigear Synthetic Castrol Optigear 800/2200 delivered a direct
improvement in reliability, extending component life and removing the recurring

failure mode within the existing mechanical system.
By using a complete range of lubricant solutions — from

predictive maintenance to the latest XBB technology
in coolants and cutting fluids, Castrol have continuously
delivered value to us over the past 25 years.

Castrol's razor-sharp eye on TCO, marginal gains and market
trends have given us the performance and operational
assurance to help us meet our commercial goals.

Cost-saving estimates are based on customer operational data collected over a one
year period and calculated using Castrol’s value assessment methodology. Results are
specific to the customer’s operating conditions and may not be representative of results
achieved by other users.

Hidden Performance
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Case Study 03
Wind energy

In wind turbine gearbox applications, lubricant selection
and extended drain intervals were linked to reduced
downtime and maintenance activity. Savings uncovered.:

$4.3k $215k gEale

Approx. savings per Total savings Hours of avoided
turbine per avoided downtime per
oil change turbine per event

A leading global wind energy operator was experiencing oil condition
depletion in turbine gearboxes, creating the need for costly and
time-consuming oil changes. Castrol implemented a top-up solution
using Castrol Optigear™ Synthetic X 320 AD, which replenished critical
additives in the existing gearbox oil without requiring a full oil change.
Fully compatible with the original fill oil, the solution extended oil life
and restored performance while keeping turbines operational.

As a result, the operator reported reduced maintenance intervention
and avoided downtime.

Savings are based on Castrol Optigear Synthetic X 320 AD being used on the top-up of
50 turbines, each turbine can save $4,300 through elimination of oil change (significantly
more for offshore farms). Calculated in UK trial with major wind OEM in 2017.

Data approved and verified.

Results are specific to the customer’s operating conditions and may not be representative
of results achieved by other users.

Hidden Performance

Case Study 04
Crane lubrication

In bridge cranes, lubrication failures rarely stay contained
to the gearbox. Oil leaks, often driven by seal deterioration,
vibration, and inaccessible maintenance points, create a
cascade of hidden costs across the operation, from high oil
consumption and contamination to safety risks, rework,
and unplanned downtime.

By switching to a leak-resistant lubricant such as Castrol Molub-Alloy 969,
these systemic issues were addressed at the source. Across the year:

50% reduction in total gearbox costs was achieved

These results were verified within the TCO project Castrol recommended.
The result is not just improved lubrication performance, but measurable
operational gains. Within this customer project, the results included fewer
gearbox failures, reduced maintenance interventions, and significantly
lower TCO.

Results are specific to the customer’s operating conditions and may not be representative of results
achieved by other users

& Castrol
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Case Study 05
Agriculture
and heavy
equipment
manufacturing

A major US agricultural equipment manufacturer was
experiencing high temperatures, foaming and premature
pump wear in a foundry hydraulic system, resulting in
recurring unplanned downtime.

Following system analysis, Castrol recommended Castrol Anvol® SWX 46,
a fire-resistant hydraulic fluid designed to improve system reliability and
equipment protection.

Key outcomes:

* Eliminated unplanned downtime linked to hydraulic fluid performance.

- Reduced foaming and temperature-related shutdowns.

- Extended pump life and reduced maintenance intervention.

Cost-saving estimates are based on customer operational data collected over a year and
calculated using Castrol’s value assessment methodology. Results are specific to the customer’s
operating conditions and may not be representative of results achieved by other users.

$103,056 annual savings through lower

downtime, longer equipment life and
reduced oil-related costs.

Conclusion

This case demonstrates how improving hydraulic fluid performance can
uncover value beyond the fluid itself. By addressing the root causes of
downtime and equipment wear, the manufacturer improved reliability,

reduced maintenance demand and achieved measurable reductions
in TCO.

& castrol
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Case Study 06

Metal Components

Manufacturing

A leading engine manufacturer was experiencing frequent
tool breakage, high rework rates, and short tool life when
machining heat-treated low-carbon steel components.
Following an evaluation, Castrol recommended Castrol
Hysol AMG, enabling the customer to significantly
reduce coolant concentration while improving
machining performance.

$54.5k 233% [LeN

Annual cost savings Total life increase Coolant usage
I NPERTeR TG reduced by
nearly 70%

By switching to Castrol Hysol AMG and reducing operating concentration
from 20% to 9%, the customer significantly extended tool life, cut coolant
consumption, and improved operational efficiency. The result was a more
reliable machining process and annual savings of US$54,400.

Cost-saving estimates are based on customer operational data collected over a year and
calculated using Castrol’s value assessment methodology. Results are specific to the customer’s
operating conditions and may not be representative of results achieved by other users.

Hidden Performance
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Case Study 07
Industrial
Manufacturing

An industrial manufacturing facility sought to improve
tool life and reduce operating costs associated with

its metalworking fluid. Following a site survey and
comparative trial, Castrol recommended Castrol Syntilo
9918, supported by product training, process improvement
guidance, and ongoing coolant health monitoring.

Annual cost savings: US$30,863

Tool life improved by 7%

Operating concentration reduced from 9.5% to 7.0%

Concentrate usage reduced by 26%

In this customer application, the transition was associated with
measurable operational and financial benefits. Lower coolant
consumption, improved tool life, cleaner equipment, and reduced
additive and tooling costs generated annual savings of US$30,863,
while also supporting safer and more productive operations.

Cost-saving estimates are based on customer operational data collected over a year and
calculated using Castrol’s value assessment methodology. Results are specific to the customer’s
operating conditions and may not be representative of results achieved by other users.

Hidden Performance & CGStrO’




Case Study 08

Steel Manufacturing

A steel manufacturer was experiencing recurring bearing
failures in a critical production area operating in harsh
conditions, including water contamination and abrasive
process dust.

Working with the customer, Castrol established a performance baseline,
reviewed equipment data and selected Castrol Molub-Alloy™ 6080/460
to improve reliability while reducing grease consumption.

One-third fewer bearing failures compared
with previous years.

Significant maintenance cost savings.

Reduced grease consumption through product
rationalisation and optimisation.

Improved bearing reliability in a demanding

operating environment.

This case demonstrates how addressing a specific reliability challenge can
uncover value beyond the lubricant itself. By improving bearing performance
and reducing maintenance intervention, the customer achieved measurable
operational savings while improving production reliability.

Results are based on a single customer application. Individual results may vary depending
on equipment, operating conditions and maintenance practices.

Hidden Performance
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Case Study 09
Machinery
Manufacturing

A major European engine manufacturer operating ENaF e

high-precision grinding machines was facing high coolant ‘E i

consumption, frequent maintenance intervention and ey g |

coolant service life of just 6—-8 weeks. |

To improve fluid performance and reduce operational disruption, Continuous monitoring and automated control can help

the company implemented an integrated solution combining make hidden costs visible. By maintaining coolant within

Castrol Hysol™ SL 30 XBB with Castrol SmartCoolant, an automated r ] target operating parameters, SmartCoolant enabled

coolant monitoring and control system. a shift from reactive fluid management to a more
controlled and predictable approach, helping to reduce

S Castrol fluid consumption, extend coolant life and minimise
Savings achieved F e maintenance disruption. In this customer application,
Based on one customer over an eight-month period, the combined "' o & these improvements were associated with a measurable

_ reduction in TCO while supporting more stable and
efficient production.

solution reduced total coolant-related operating costs by more than
25% per machine. Key contributors included:

20% 2-6 Q&

Reduction in coolant Months extension Reduction on waste
consumption of coolant service life treatment volume

Cost-saving estimates are based on customer operational data collected
between July 2025 and March 2026 and calculated using Castrol’s value
assessment methodology. Results are specific to the customer’s operating
conditions and may not be representative of results achieved by other users.

Hidden Performance & CdStro,
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H oW SMma rt What smart technologies change The important distinction

Smart technologies can support operations in the next stage of proactive The value of smart technologies is not in the hardware. It is in the data
° ° performance management: interpretation and the operational decisions it enables. Sensors produce
I I I o n I to r I n g e p S numbers. Those numbers only become valuable when they are interpreted
Automated concentration monitoring and top-up systems: within the context of the application, the equipment and the wider

é By maintaining precise fluid conditions rather than relying operational environment.
on manual weekly checks, these systems directly reduce fluid o o , .
re U Ce I CO . Y - Y Y Castrol’'s advantage lies in combining sensor data with deep tribology
consumption and extend fluid life. _ )
expertise to explain what the numbers mean and what to do about

them. The data shows something has changed. The expertise explains
why, and advises what the right response is.

Many of the factors that drive TCO are difficult to identify through
routine inspections alone. Changes in fluid condition, emerging equipment
issues and process inefficiencies can develop between manual checks,
increasing the risk of unnecessary maintenance, reduced productivity
and unplanned downtime. By moving from periodic sampling to continuous
condition monitoring, smart technologies provide real-time visibility
into fluid health, equipment condition and operational performance.
This transforms data into actionable insights, enabling more proactive,
data-driven decisions, greater operational control and a clearer

view of savings over time. Better data helps organisations optimise
maintenance timing, improve asset reliability and make the hidden
drivers of cost and performance visible.

Real-time oil condition monitoring: These sensors provide
early detection of metal particulates, water ingress and fluid
degradation, acting as a vital early warning system against
unplanned downtime.

visibility into application dosing, ensuring time-based and
condition-based lubrication tailored to specific machinery
requirements.

Digital grease monitoring: This technology provides Having data is one thing but knowing what to do with it is
.Ij.[]ﬂ where the real value lies. We take the wealth of information

provided by the sensors and use our technical insight to

pinpoint what it could mean for that specific operation.

It's a shift from simply monitoring a process to truly
Advanced sensors: Integrated sensors identify performance

understanding it. We help teams cut through the noise so

1t m I I m. trends within days. This system replaces the months of
tht trCId ItlonCII onitor ng can ISS i . g y .p . : they can focus their efforts exactly where they will have the
waiting required for traditional trials, allowing data-driven '
Manual fluid checks are often weekly or monthly and produce limited operational adjustments to be made almost instantly. most impact.

aggregated trend data. A weekly concentration check on a coolant

tank leaves a wide window for quality variation to develop undetected.

Vibration and temperature anomalies in gearboxes can go undetected Together, these technologies provide the high-quality operational data
until failure, at which point the cost of intervention is many times higher that can enhance a TCO approach.

than it would have been at earlier detection.

The gap between check intervals is where problems develop, Availability of smart monitoring technologies is subject to regional rollout.
traditional monitoring shows what conditions were like at a fixed point
in time — which while useful, it does not highlight what has been

happening in between routine checks.

& Castrol
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How to start
your TCO
journey

We find the most common barrier to a TCO approach is not
scepticism about the potential savings. It is uncertainty about
where to begin. The organisations that get this right share

a few consistent characteristics, and the starting point is simpler
than most assume.

Hidden Performance

——

indicators >
is being Iei on the table

A high-performance Iubricdﬁ??t-rotegy often starts by looking at the
small signs of a larger efficiency gap. Any one of the following areas is
worth investigating, but together they suggest a significant opportunity
to unlock measurable value:

* Fluid consumption seems higher than expected: Lubricant or coolant
usage is increasing, but there is limited visibility into whether consumption
levels are aligned with production output or operational demand.

* The same components keep failing: Bearings, gears, pumps or cutting
tools are replaced regularly, yet the underlying cause of the failure is
not fully understood or addressed.

* Fluids are changed because the schedule says so: Oils and fluids are
routinely drained and replaced at fixed intervals, regardless of their
actual condition or remaining useful life.

* Unplanned downtime is a recurring issue: Maintenance teams spend
more time responding to unexpected failures than carrying out
planned maintenance activities.

* Waste and disposal costs are difficult to quantify: Used oil, coolant waste
and disposal activities form part of the operating cost base, but their
true impact is not regularly measured or reviewed.

» Operational decisions are made with limited data: Information on
equipment condition, fluid health and maintenance activity exists
across different teams and systems, making it difficult to identify
trends and opportunities for improvement.

Addressing these areas allows an organisation to bridge the performance
gap and turn routine maintenance into a strategic advantage.

{! b(s‘*-l ifr(e

The mqs S ‘organisations treat lubrication as a team effort.
By sure'maintenance, operations and procurement all have
acc he same clear operational picture, teams can move past
traditional boundaries and focus on what drives the business forward.
This shared visibility makes it much easier to act on facts rather
than guesswork.

This joined-up approach naturally leads to more agile, condition-based
maintenance. Instead of sticking to a fixed calendar, the machinery’s
actual health dictates when to intervene, ensuring every intervention
is timely and effective.

Clear KPIs such as bearing failure rates, consumption volumes,

or operating temperatures are agreed upon up front to guide these
decisions and ensure that condition-based maintenance replaces
calendar-based schedules wherever possible.

Ultimately, this shift turns technical insight into a strategic tool,
allowing the business to focus on lasting performance and
sustainable growth.

& Castrol
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How to start
The TCO Journey

TCO implementation does not require a full
transformation. It can begin with a single machine or
application and scale based on proven results — this is
often the most effective way to build momentum.

One well-chosen application, backed by hard facts,
can help build internal confidence for wider deployment.
We recommend the following approach:

The most successful projects I've seen don't start with a
complex, all-encompassing plan. They usually begin with
a specific machine or a single high-priority application.

By focusing there, measuring the impact properly,

and getting a clear result, you let the success of that first
step make the case for you. It's far easier to roll out a
strategy when you've already proven the TCO approach
works within your own operation.

Duncan Glynn, Metal Working Fluid Application
Engineer, Castrol Lubricants.

O'I Establish the biggest risk: Identify a single application with the highest costs,

the most frequent failures, or the greatest risk of downtime.

02 Create a baseline: Conduct an audit that pulls together data on consumption,

disposal costs and maintenance labour to understand your starting point.

03 Define success: Agree on clear, measurable KPIs with everyone

involved before any changes are made.

O ‘ Run a live trial: Execute a structured trial, typically over three to six months,

to see how the technology performs in your specific environment.

05 Scale the success: Use the hard evidence from that first win to build the case

for a wider, site-wide roll-out.

Hidden Performance
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Every TCO
journey starts
with a question

Many organisations don't set out to conduct a TCO
assessment. More often, it begins with a practical
challenge on the plant floor.

One manufacturer approached Castrol for advice on reducing the
impact of recurring bearing failures in a critical production area.
Conditions were demanding, with equipment operating in an
abrasive environment exposed to water and process contamination.
Rather than jumping straight to a solution, the team first established
a baseline, gathered equipment data and worked alongside the
maintenance team to understand the application.

What started as a conversation about bearing reliability evolved into
a broader opportunity to reduce grease consumption, lower maintenance
requirements and improve operational performance. Compared to
previous years the customer saw a reduction in maintenance spend
and grease consumption.

i1

Using a Castrol High Performance Lubricant has resulted in
one-third fewer bearing failures, saving a significant amount
in maintenance costs compared to previous years.

The project didn't begin with a complex transformation programme.
It started with a single operational challenge and a willingness to
understand the wider impact on performance and cost.

Every TCO journey starts with a question.

Hidden Performance
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quantified and acted on

Castrol works with customers to identify the highest-impact
global lubrication expertise means that hidden performance

opportunities, whether that is a single machine or an
fluids and lubricants, smart monitoring technologies and

Let's look beyond the day-to-day maintenance and start

entire operation. The combination of advanced industrial
uncovering what is actually possible for your business.

opportunities can be identified,
For more information: Castrol.com/hiddenperformance

with confidence.

()
(©)
(@
O
&
=
@)
y—
C
(O]
o
(o
Q
O
O
i




