
58 in detail

[ MARINE / IN DETAIL ]

[  
M

A
R

IN
E

 /
 I

N
 D

E
T

A
IL

 ]
 

Increased energy efficiency  
through training 
AU T H O R :  J a r i  U l l a ko n o j a ,  Tr a i n i n g  S e r v i c e s  D i r e c t o r,  W ä r t s i l ä  S u b i c  I n c . 

New technologies are an essential 
means of meeting the challenges 
facing today’s ship owners and 
power plant operators. Training 
programmes are, therefore, of 
increasing importance in enabling 
economic, safe and efficient 
performance.

Rapid change  
and new requirements
Ship and power plant operators and 
owners are facing a growing number of 
new requirements in today’s constantly 
changing world. Challenging markets, 
increased fuel prices, and the drive for 
greener operations, are impacting the way 
in which ships and power plants should 
be designed, operated and maintained. 

To encourage a more environmentally 
friendly way of producing energy and 
transporting goods, several new guidelines 
and laws have been issued by governing 
bodies globally. These requirements are 
also driving the development of new 
technologies and equipment capable of 
optimizing the use of fossil fuels, and 
enhancing environmental sustainability. 

All this is setting new and changing 

requirements for those responsible for 
designing, operating and maintaining 
ships and power plants. New modern 
technologies will gradually replace the older  
ones, and the same should happen also  
for the skills needed to design, operate  
and maintain them.

Compared to earlier years, changes are 
happening more rapidly. This means that  
the skills required need to be constantly  
reviewed and upgraded in order to secure  
economical, safe, and environmentally 
sound operations.

Properly designed training programmes 
and learning paths can address this 
challenge and bring clear and tangible 
benefits for all stakeholders. The following 
chapters will go deeper on how to design 
programmes to target improved energy 
efficiency, along with practical examples. 
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Business Objective Performance Objective Learning Objective

Save 10% in vessel 
annually on auxiliary engine 
operations

To ensure more efficient  
use of fuel and lube oil

 Identify importance of the deck/engine   
     communication interface and employ improved   
     communications between the deck and engine   
     departments.

 Evaluate auxiliary machinery operating   
 parameters and solve common operating problems

To ensure effective use of 
power management

 Indentify factors affecting power consumption and the  
 effective use of power producers

 Compute the required power and perform operational  
 planning

Specific goals
There are several different ways of 
developing training programmes, and  
the method shown here is given as  
a practical example. This basic process  
has 5 phases: Analyze Design, Develop,  
Train, and Evaluate.

Analyze
The first phase is to analyze what objectives 
are to be achieved with the training 
programme. Typically this analysis is 
completed via the following steps:  

Business 
Objective

Performance 
Objective

Learning 
Objective

The business objectives that the training  
programme is designed to improve must be  
clearly defined. It is important at this point 
to consider if it is possible to specify some 
measurable business goals. An indication 
of the success of the programme can then 
be measured against these pre-set goals. 

When the business objectives are set, 
performance objectives can be analyzed. 
The main question to be considered is how  
the employees/trainees need to perform 
differently after the programme in order to 
meet the business objectives. There  
are two areas to address; firstly the skills/
competencies required for the improved/
changed performance, and secondly 
the willingness to apply these skills/
competencies, i.e. motivation/attitude. 
The expected performance is to be clearly 

 Table 1 – Linking the business goals to the learning objectives generates cost savings.

 Fig. 1 – The training programme development is an iterative process.

defined along with the methodology for 
measuring improvement. The next step  
is to analyze and specify the learning 
objectives based on the required 
performance objectives. A good learning 
objective describes what the learner should 
know, or be able to do, at the end of the 
course. The learning objective should 
address three questions; skills – what 
the learner should be able to do by the 
time the course is completed; knowledge 
– what the learner should know and 
understand by the time the course is 
completed; and attitude – what the learner 
personally thinks about the subject of 
the course by the time it is completed.

Design
When designing a training programme 
based on learning objectives, the course 
outline has to be produced, and the 
teaching methods selected. In order to  
establish whether or not the learning  
objectives have been met, it is also 
important to specify how the trainees are  
 assessed prior to and after the course. 

There are different accredited learning  
methods in use, and effective training 
programmes often implement several of 
them during the same training course. It is 
advisable to plan how the trainee will be  
supported when resuming normal daily 
duties after the training programme is over.  

4. Train 5. Evaluate 2. Design

3. Develop

1. Analyze
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In this way the programme will have 
multiple activities, starting from pre-
assessment and going on to on-the-job  
coaching/teaching.

Develop and Train
The materials used for a training 
programme include lesson plans, 
presentation and handout materials, 
practical work guidelines, and assessment 
tools. These are developed based on 
information from the analysis and design 
phases. It is important to integrate 
company procedures and guidelines (and 
if necessary modify them) into the training 
instructions. This will greatly improve the 
trainees’ readiness to adopt the training 
outcome into the daily work routine.

Normally, before final implementation 
of the training programme, pilot course(s)  
are conducted to fine-tune the programme’s  
contents and delivery methods.

Evaluate 
The evaluation phase measures the 
effectiveness and efficiency of the training 
programme. There are several means  
and methods used. One of the most  
common ways to measure the impact 
of a training course is to evaluate 
(Kirkpatrick Philosophy):
1. Reaction – Did the trainees like 

the training program? This is typically  
measured directly after or during  
the training programme. This data is  
normally collected using course  
evaluation forms.

2. Learning – Did the trainees learn the 
content, i.e. were the learning objectives 
met? This is also measured directly after 
or during the training programme. 
Tests, discussions, or practical 
demonstrations are used to evaluate 
the trainees. Training programmes can 
incorporate a number of assessments 
to measure the trainees’ progress and to 
determine whether or not the trainee 
has successfully passed the course.

3. Behaviour – Did the trainees deploy 
the learning on the job? This is measured  
usually 1 to 3 months after completion 
of the programme. The evaluation can  
be done in various ways, but is typically  
carried out using surveys, interviews,  
or re-assessments.

4. Results – Did implementation of the 
training programme have an impact on 
business results? This is measured over 
a longer time period (1 to 2 years). This 
evaluation utilizes surveys and/or key 
indicators linked to business goals.

The fifth level could be considered as being  
a ROI analysis, i.e. did the training  
investment pay off?

This is where a training programme 
designed to improve energy efficiency can  
provide a clearly measurable Return on  
Investment. The following chapter will  
show examples of Energy Efficiency  
Training Programmes developed by 
Wärtsilä. 

Training aimed at energy efficiency 

Understanding combustion 
Depending on the mode of operation, fuel  
costs are normally the biggest single  
operational cost item. It is, therefore, 
important that the personnel operating and  
maintaining main and auxiliary machinery: 

 Have the needed know-how regarding  
the diesel/gas engine combustion process 

 Have the needed know-how concerning  
the various key parameter changes 
that affect the process, 

 Can identify and solve common 
operational problems,

 Can comprehend the impact of fuel  
consumption on the overall performance  
on the installation and/or company.

The Engine Performance Training 
programme was developed based on 
these learning objectives. The course is 
intended to address two main measurable 
business objectives; fuel consumption 
and equipment maintenance costs.

The course outline includes the 
diesel engine’s combustion process and 
explains further how to evaluate the 
engine’s performance. Various operational 
problems are tackled, including piston 
ring leakage, slow combustion, injection 
pump wear, and misadjustments of the 
camshaft. It also emphasises the need 
to achieve the company’s goal through 
fuel efficiency and effective reporting.

This training course is highly customized 
to conform to the company’s culture 

Design
• Identifying keyproblem  

areas
• Evaluating onboard/shore 

interface
• Collecting current statistics

• Developing/modifying 
training content

• Agree success factors,  
i.e. how to measure ROI

Audit & Onboard Training
• Technical audit of systems  

& engines
 • Supervising maintenance 

works
  • Competence evaluation
 • Targeted competence 

enhancement based on  
audit & evaluation

Fuel quality  
& Treatment
• Heavy fuel quality
• Bunkering
• Function of heavy  
 fuel treatment  
 system
• Separation

Engine  
Condition  
& Loading
• Evaluating  
 engine  
 condition
• SFOC
• Component  
 condition  
 evaluation

Procedures
• Reporting  
 structure &  
 culture
• Onboard/ 
 Shore  
 interface
• Planning &  
 monitoring 

Engine Room Simulation
Hands-on with
• Separator
• Booster unit
• Oily water separators

Engine Room Simulation
Hands-on with
• Fuel injection  
 equipment
• Various components

Company Message
• Learning through  
 case studies

Pre & post-assessment

@ Main office @ WLSA Training Center Onboard

 Fig. 2 – Learning Path combining training and on-the-job support.
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and reporting structures. Company 
procedures are used during the several 
exercises conducted. The comprehensive 
use of simulators helps to achieve a 
better understanding of the process, and 
the troubleshooting skills required. 

During the past few years, Wärtsilä 
has used this course to train several 
hundred engine room officers and power 
plant operators. As a result, customers 
are reporting tangible business benefits, 
such as reduced fuel costs, decreased 
machinery running hours and longer 
term reporting. Clearly, this represents 
a positive return on investment.

Understanding component condition
Inspired by the positive feedback from 
the engine performance course Wärtsilä, 
together with some key customers, were 
looking for ways to further enhance the 
competencies of personnel in order to 
support operational improvements. Since 
maintenance work is often carried out  
and/or supervised by ship/power plant  
personnel, the importance of measuring 
wear and tear and of evaluating the 
condition of equipment, were identified as 
being areas for improvement.  
The following learning objectives were,  
therefore, identified:

 To have an understanding of different  
precision measurement methods  
and tools

 To demonstrate the use of precision 
measurement tools and reporting

 To analyze measured component 
condition, and to have the know- how  
regarding component wear and tear  
limits

 To comprehend the company’s 
reporting structure and the 
importance of accurate reporting 

A Precision Measurement Training Course  
was developed based on these learning 
objectives. The course aims to bring 
business benefits by reducing fuel 
consumption, and by lessening the costs  
related to unscheduled maintenance and  
equipment failures.

The course discusses the principles and 
different types of precision measurement 
instruments, including instruction on how  
to measure accurately. In this course, it is  
relevant to learn how to analyze the given  
measurement in order to be able to record  
the trend. Some practical measurements 
and analyses are added to enhance 

the required know-how.  
The Precision Measurement Course has 

proven to be an excellent continuation of 
the Engine Performance Training, and  
it provides those skills needed to further  
improve energy efficiency.

Improved communications
The previous training courses were 
intended for engine department personnel.  
However, when considering further energy  
savings in shipboard operations, areas for  
improvement in the deck department need 
also to be evaluated. After evaluation,  
the following learning objectives were  
identified:

 To have an understanding of ship 
machinery and the power consumers

 To have a know-how of the factors 
affecting the ship’s energy efficiency, 
and the methods for improving it 

 To optimize the use of machinery by 
improving the deck/engine interface

An Energy Optimizer training course 
was developed based on these learning 
objectives. The course brings important 
business benefits through the reduced use 
of auxiliary machinery, which results in  
measurable reductions in fuel consumption  
and auxiliary equipment maintenance costs.

The course expounds on ship machinery, 
touching on the main and auxiliary systems.   
Machinery maintenance and fuel 
consumption are both handled under the 
topic of cost of machinery operations. To 
fully grasp the course, the monitoring and 

troubleshooting of machinery problems 
are inserted as a way of illustrating how to  
optimize energy. Other areas relating to  
energy savings, such as ship speed 
reduction, voyage planning and autopilot 
adjustments, are also discussed.

To further improve inter-departmental 
communications and co-operation, it is  
recommended that certain activities be 
carried out simultaneously by way of  
an interface between deck and engine 
personnel. For any kind of training to be 
successful in acquiring good management 
skills, a positive attitude is a prerequisite. 
The interface can thus be achieved through 
communications and briefings, which 
will identify the challenges and present 
the effective responses at the same time. 
The safe use and operation of machinery 
is highlighted through case studies and 
simulation. By working in such a way, safe 
and economical operation can be achieved. 

Other aspects
While the above mentioned training 
courses resulted in clear and tangible 
business benefits, there are still other 
benefits that can be realized. These include 
programmes aimed at achieving improved 
employee retention, improved safety, and 
reduced environmental impact. All are  
important, and all are aimed at making 
operators better able to cope with the 
challenges associated with the many and  
very rapid industry changes that are taking  
place. Training holds the key to better  
performance. 
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 Fig. 3 – Example of Energy Efficiency training programmes.


