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Performance optimisation enables installations to operate at optimal efficiency 
throughout their lifecycle, which in turn reduces the total cost of ownership and 
improves overall business performance. 
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Achieving increasingly better results with increasingly scarce 
resources
In the past few years companies have had to compete more fiercely than 
ever before. Several trends have had unpredicted impacts on business. 
Competition is tougher, profitability expectations have risen, competences 
are difficult to find, the field is global, environmental regulation is increasingly 
stringent, and demand for expert support is growing due to increased 
complexity and technological development.

The key challenge for both the marine and power plant industries is 
operational efficiency. A difficult equation must be solved every day: how to 
achieve increasingly better results with increasingly scarce resources. 

Optimisation is the keyword when improving efficiency. To achieve maximum 
operational efficiency, performance must be maximized. By knowing and 
fully understanding the operating equipment and procedures, it is possible 
to increase efficiencies and lower costs, and extend time between stops for 
maintenance.

However, it is not enough to optimise performance only during normal 
operations. An important element in the challenge to improve business 
efficiency is to identify both the lifecycle and new opportunities to optimise 
performance. 

When performance is optimised in all phases of the lifecycle of your asset, the 
total cost of ownership can be optimised. Longer-term efficiency-increasing 
strategies reduce operational expenses and improve business efficiency by 
increasing availability.

Analysing the total cost of ownership
To reduce the total cost of ownership it is important to understand all the 
phases of the lifecycle and to identify all opportunities for improving efficiency.

Analysis of total cost of ownership is simply a financial estimate of all costs – 
direct and indirect – of acquiring, commissioning, operating, maintaining and 
disposing of a product or system for a specified period of time. 

One can understand these costs by using a simple formula:

The analysis of the total cost of ownership should be done in relationship to all 
returns during all the phases of the total lifecycle of an asset. The essential
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Total Cost of Ownership TCO = Cd + Cnb + Co +Cc + Cno + Cr

The TCO formula contains the following components:

Cd = Cost of development, including cost of engineering, planning and documentation.

Cnb = Cost of new building, including building, testing, training and technical support.

Co = Cost of operation, including operating personnel, energy and fuel, maintenance,

  facility costs, support, environmental costs  and costs of down-time.

Cc  = Cost of conversion, including development and upgrades or retrofits,

  planning and documentation.

Cno = Cost of new operation, including operating personnel, energy and fuel,

  maintenance, facility costs, support, environmental costs and costs of down-time.

Cr = Cost of recycling, including costs of disposal.
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Cumulative cash flow with lifecycle approach.

Cumulative cash flow, typical capital investment.

Development
smarter

Increased operational efficiency

Improved operational reliability

More stable cash flow

Predictable lifecycle costs

Maximum second hand value of your assets

Balanced CapEx and OPEX

Shorter lead time to operation

Reduced risk Better flexibility of assets

New building
efficient

Operation
Predictable

Conversion
flexible

New operation
extended

Recycling
sustainable

thing is to create a balance between capital expenditure (CAPEX) and 
operational expenses (OPEX) so that the total cost of ownership is optimised. 

Analysis of lifecycle costs is especially fruitful for installations with a long 
lifecycle. In these installations, operational costs can be expected to be many 
times the investment costs. 

When analysing the total cost of ownership, fuel costs, maintenance 
requirements, and the life expectancy of the equipment are the primary 
considerations. Especially the fuel costs are of importance since they can be 
up to 80% of total operational costs.

Increased efficiency throughout the lifecycle
Performance optimsation requires strategic decisions. Investing in systems, 
solutions and new technologies can improve performance, while savings 
can be achieved through systems integration and replacing inefficient 
components. Knowing where to invest and where to save is a key factor in 
strategies geared towards optimisation.

Optimisation means achieving efficiency in all phases of the lifecycle 
– in improved output, in lower fuel costs, and in reduced maintenance 
requirements.

By ensuring availability and efficiency, the utilization of an asset – and thereby 
revenues – can be increased, which in turn means improved cash flow 
throughout the lifecycle.

Wärtsilä Services studies, 2012
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Partnership increases efficiency
As business is based increasingly on networking, a company can improve its 
lifecycle efficiency most successfully by building a partnership with an experi-
enced service provider that can support the company’s business in develop-
ment, during the operations and in conversions.

Cooperating with the right partners is an essential component of the lifecycle 
approach. Optimising performance and reducing operational expenses involve 
a number of critical factors. Amongst these are the costs, in terms of time, ef-
ficiency and reliability, of obtaining service, labour and parts. 

A company that is capable of intelligent networking can increase its efficiency 
by choosing the right partner. When a single service partner has the capability 
to provide everything needed through the whole lifecycle, both performance 
and total cost of ownership are optimised.

Smart development improves operational efficiency
Most of the future costs are defined during the planning done at the begin-
ning of the lifecycle, since most of the lifecycle costs occur after commission-
ing. This means that, with careful planning, operation costs can be reduced 
dramatically. 

With a total service provider it is possible to have a partnership that starts with 
the initial design of the installation. Good design improves operational effi-
ciency, provides greater cost predictability, and optimises usage of the assets 
so that the future financial results of the business are easier to predict.

By reducing risk during the construction phase the outcome of the new-build-
ing project can be improved, which results in a quicker time to market. This 
can lower the threshold for entering a business and the capital premium paid 
can be earned more quickly in the first years of operation.

Optimising costs of operation: efficiency and predictability
Optimisation means achieving efficiency in all areas – improved output, lower 
fuel costs, and reduced maintenance requirements.

Installations benefit from dynamic maintenance planning designed to increase 
availability by improving the predictability of equipment failures and reduced 
performance. 

It is essential to understand that the costs of unavailability have to be included 
in lifecycle costs. Downtime can be a very large part of total costs. Downtime 
costs come straight out of company revenues, so in addition to optimising 
performance, it is important to prevent the unexpected. Guaranteed availabil-
ity is a cornerstone of business operations. 

Dynamic maintenance planning gives the possibility to minimize downtime 
and optimise the installation’s performance. The goal is to find more than 90% 
of critical cases 7–30 days in advance and to predict more than 90% of the 
required maintenance 2–6 months in advance. When these are done, dynamic 
maintenance can increase the total availability of an installation with about 
5–20%.

The direct benefits of dynamic maintenance planning are also significant, 
since the operational costs can be reduced. Average savings are in the 3% 
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range through maintained fuel and lube oil consumption, and from 5% to 15% 
through reduced maintenance costs.

In addition, dynamic maintenance schedules may reduce the unplanned main-
tenance cost level down to 5% of the overall maintenance cost.

Cost-efficiency through a dynamic maintenance program

Performance optimisation and operational efficiency may pay dividends quick-
ly. They correlate directly and immediately with improved business results, 
since optimised performance reduces costs and improves revenues.

Dynamic and agreement-based service also provides benefits for power plant 
owners:
 – An extended lifecycle for your plant with a lifecycle cost guarantee.
 – Performance guarantees. High availability and performance are assured,  
  which means less downtime. 
 – Reduced insurance premiums and interest rate potential. Banks and 
  insurance companies are more likely to lower their interest rates and
  insurance premiums if the plant is operated by the OEM operator, since
  the risk of breakdowns is significantly smaller.

Balancing the risks of any operation against the anticipated return is important 
in any business. In equipment operation it is essential to know the options and 
to seek expert advice on what will produce the best outcome. To achieve the 
lowest possible total costs, all equipment and systems should be in optimal 
operating condition.

Optimisation means achieving efficiency 

in all areas.

0

Yearly cost, normal maintenance schedule

A standard schedule compared with an optimised schedule for the maintenance of dual-fuel

engines for LNG vessels. Wärtsilä Services studies, 2012

Yearly cost, Condition based maintenance schedule
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Case: Offshore client

For one offshore client, a class-approved dynamic maintenance program has al-

lowed flexibility in the usual five year, frequency-based approach to maintenance, so 

that component replacements after seven and even 10 years can safely be achieved. 

Maintenance can therefore be planned for natural gaps in operation, to the benefit of 

the company and its investors. This particular company has simultaneously improved its 

ability to ensure equipment availability on demand and reduced maintenance and spare 

parts costs. With their current fleet expansion plans, the savings will amount to around 

1.1 million euros a year for the next 20 years.
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Modernisation extends the lifecycle
To achieve maximum efficiency it is often necessary to have the equipment 
customized to meet new process requirements. At the same time, all systems 
employed in the process should be fully integrated. Only a comprehensive 
overview of the entire system can achieve full optimisation.

Investing in systems, solutions and new technologies can improve perfor-
mance, while savings can be achieved through systems integration and 
replacing inefficient components. Knowing where to invest and where to save 
is a key factor in strategies geared towards optimisation.

A total service provider can assist you with the rollout of large-scale projects, 
such as plant extension and relocation or ship conversions.

Smaller improvements and upgrades can also pay off. They also lengthen the 
lifecycle and repay their costs quickly. 

Control and automation systems are another critical area. Systems that are 
just 10–15 years old may not meet today’s conditions. Typically automation 
has a lifecycle which is half of the mechanical plant, due to obsolescence and 
shorter electronic component lifecycles.

Obsolescence management

For safe and reliable operation, up-to-date systems are essential.  Further-
more, significant savings can be achieved by upgrading the installation to 
modern standards. An improved automation system has benefits far in excess 
of merely combating obsolescence. For example, the benefits can include 

Knowing where to invest and where to 

save is a key factor in strategies geared 

towards optimisation.

Case: Propulsion system modernisation

A CPP propulsion system modernisation based on a vessel’s reduced operational 

speed can achieve up to 9.5% in fuel savings within as few as 4,000 running hours for 

cruise, ferry and container ships. A return on investment in one year is possible.

Typically automation has a lifecycle which is half of the mechanical plant. Wärtsilä Services studies, 2012
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increased availability of the installation, faster detection of process malfunc-
tions, increased product quality, and the ability to meet new operational 
requirements.

In addition, a higher degree of automation may also allow more efficient use of 
resources through changes such as centralized planning and operations. More 
significant alterations may also be necessary when the installation’s mission 
profile is modified, or when the plant is relocated or converted to a completely 
new use.

Also, the purpose of the vessel or plant may have changed since the original 
design phase. This can mean the automation and electrical operation will 
require attention to meet new or future operational goals.

Optimising performance enhances your business
Knowing where to invest and where to save is a key factor in strategies geared 
towards optimisation. When performance is optimised in all phases of the 
lifecycle of your asset, the business benefits are numerous.

 1. Good design improves operational efficiency, provides greater
  cost predictability, and optimises usage of the assets

 2. The total cost of ownership is optimised by creating a balance
  between capital expenditure (CAPEX) and operational expenses (OPEX).

 3. The operational expenses (OPEX) can be reduced. For example, average
  savings can be in the 3% range through reduced fuel and lube oil
  consumption, and from 5% to 15% through reduced maintenance costs. 

 4. Dynamic maintenance can increase the total availability of an installation
  with about 5–20%.

 5. The lifecycle of an asset can be extended or the installation can be
  converted to a completely new use.

 6. By ensuring availability and efficiency, the utilization of an asset –
  and thereby revenues – can be increased. This has a positive impact
  to an improved cash flow over the lifecycle of an asset.

 7. The second hand value of an asset can be improved.

 8. Resources are released for core business by creating a strategic
  partnership with a service provider.
   

Typically automation has a lifecycle which is half of the mechanical plant. Wärtsilä Services studies, 2012

Want to know more?
Please contact us:
• www.wartsila.com/services
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Solutions for optimising performance throughout the lifecycle
Wärtsilä’s goal is to ensure that your installation operates optimally, which in 
turn improves overall business performance. Our solutions optimise the per-
formance and operational efficiency of the installation throughout the lifecycle, 
and we can bring aging systems up to today’s standards. 

High quality, flexible solutions

Near enough is never good enough. Wärtsilä offers high quality solutions to 
ensure that all components are operating correctly, and that all systems are 
perfectly integrated. At the same time, our solutions are flexible enough to 
meet differing and changing needs. Only in this way can output be maximized.

Monitoring, managing and improving operations

Making sure that all systems are functioning as they should is an area of spe-
cialization for Wärtsilä. Our component monitoring systems highlight areas for 
improvement, and anticipate potential faults before they occur. Furthermore, 
we offer Operations & Management agreements whereby we manage opera-
tions on behalf of the customer, ensuring optimal efficiency and performance 
at all times.

Customized solutions

For operations to meet optimal standards, ‘off-the-shelf’ solutions may not be 
the answer. We have the know-how and the resources to analyse the require-
ments together with the customer, and provide a solution that is tailored 
precisely to the specific situation and operational parameters.

Expertise in optimising emissions reduction

Our technological leadership, backed by experience, industry know-how, 
and specific area expertise, enables us also to offer optimised environmental 
legislation compliance. In particular, we can minimize exhaust gas emissions 
through both primary and secondary control systems. The portfolio includes 
a range of products, solutions and services aimed at both land-based power 
plants and ship installations. As part of the portfolio Wärtsilä offers catalysts 
(SCR) that reduce nitrogen oxide (NOx) emissions, and scrubbers for removing 
sulphur oxides (SOx). Both are harmful emissions with detrimental effects on 
humans and nature

Help in defining where to invest, where to save

Optimisation means achieving efficiency in all areas – in improved output, in 
lower fuel costs, and in reduced maintenance requirements. Wärtsilä’s global 
service capability includes the ability to advise and consult regarding equip-
ment investments and potential areas of savings. We work closely with our 
customers to define the very best means for achieving optimised operational 
performance. 


