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Timeframe of the report 
Partners have elaborated this programme model starting in January 2009 and this 

report is written in January 2011. 

 

 

Ground work 
 
The basis of this report is formed by previous ground work that has been carried 

out in the project. Documentation of the basis for the programme model is 

attached. 

 

 
Abbreviations and explanations 

 

Assessment center  an extended period of interviews, assessed 

tasks and assessment exercises, organized 

and held by recruiters for small groups of 

graduate level candidates 
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1. SUMMARY 

EfficienSea work package 3 deals with competence and recruitment matters. It was included in 

the project as a measure to provide innovative ways of attracting, recruiting and retaining 

competent staff in the maritime public sector in the Baltic Sea region. The vision was to 

establish the maritime sector as a top of mind career choice for young people. Part of the work 

was the creation of an international maritime trainee programme.  

Public administrations and maritime universities from six countries have elaborated the 

programme model. It has been an iterative process between needs assessment, mapping the 

range of higher maritime education in the region and model design. But unfortunately, there 

have been a lot of changes since the EfficienSea was approved of and the intended trainee 

programme will not be implemented by partners during the project period. The expected 

shortage of maritime competencies was turned into layoffs and surplus of available staff soon 

after the start. One key partner dropped out after 8 months. Project partners have reorganized, 

merged and experienced financial cut backs, which has put recruitments on hold and affected 

the trainee programme in a negative way. But it was not until September 2010 that HR 

managers in participating administrations agreed to officially say that they were not able to take 

on a trainee programme. The EfficienSea Management Board was immediately informed and 

further development of the trainee programme was terminated in October 2010. 

 

However, the presented programme model has the potential of later implementation and can 

also be used by other partners. The programme is intended to be exclusive and “out of the box” 

when it comes to content and design. It offers participating trainees a great start after the basic 

university degree, a kind of fast career track with tailor made education at masters’ level and it 

provides international experience at an early stage. Maritime employers have a lot to gain from 

participating, but running a trainee programme requires financial strength. 

 

One of the main findings in EfficienSea WP3 is that employers find it difficult to predict long 

term recruitment needs. It seems it is only possible to embrace the coming year or so. This may 

be due to a lack of long term recruitment strategy, which in turn may be the result of the level 

of complexity in maritime business or just because maritime employers are simply not used to a 

situation with competence shortage. The reason could of course also be that this kind of 

information is not disclosed outside the company. 

 

It seems that maritime networks in the region would benefit from including HR expertise from 

various parts of the clusters and open up for discussions on the supply of competence. In 

general, an increased dialogue between business representatives, public sector and the 
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maritime educational institutions is called for. In order to be a prosperous part of the regional 

business life, the maritime sector would benefit from cluster development efforts and more 

regional cooperation. 

 

2. BACKGROUND 

An expected worldwide shortage of maritime officers was the reason why a special work 

package dealing with recruitment and promotion was designed. The risk of competence scarcity 

in the future encouraged maritime universities and administrations in the BSR to join 

EfficienSea and take measures to ensure the supply of competent staff. At the same time, IMO 

launched the campaign “Go to sea!”1 to encourage global action on the challenges of tomorrow. 

The shortage was particularly evident among positions requiring a nautical background. And 

ultimately, competence is a question of safety – for people, the industry and for the 

environment.  

 

The EfficienSea aim was to create a regional network for marketing and for the implementation 

of an international maritime trainee programme. The programme is designed to be a top of the 

line measure for recruitment and also expected to serve as a marketing tool for the maritime 

industry. In order to improve the recruitment situation, we must raise the awareness of 

maritime career paths among young men and women. Modern communication tools, like social 

communities, were to be tried out for interaction with the target group.  

 

Five maritime administrations, four maritime universities, one county administration and one 

cluster organisation made up the team that was to design and implement the programme. The 

intention was to choose 15-20 promising trainees: a group with an appropriate mix when it 

comes to gender and ethnical background that would be perceived as role models. Partners 

were to carry out the trainee programme for the benefit for their organisations and it would 

serve as a tool to enhance the ability to attract young potentials to the maritime sector. 

 

                                                                 

1
 http://www.imo.org/MediaCentre/HotTopics/GoToSea/Pages/Default.aspx 

 

http://www.imo.org/MediaCentre/HotTopics/GoToSea/Pages/Default.aspx
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In August 2009, NCEM dropped out of the project, but the remaining partners decided to carry 

on. A formal change request was sent to JTS, asking acceptance for a new work plan, budget 

and deliveries. After the financial crisis and the regression, the recruitment situation had 

changed severely. The former high demand had turned into layoffs and employers showed very 

little interest in any recruitment measures. The design was altered into a two-year programme 

with the option of part time studies at an extent that the employer and the trainee would agree 

upon. The launch of the programme was postponed and rescheduled for September 2011, as 

remaining partners awaited a turnaround in the economics. 

 

3. METHODOLOGY 

Project partners were the intended employers of trainees. The intention was that partners in 

WP3 would create and plan for the programme and then offer it to all 16 project partners. 

Participating universities were to develop and offer relevant studies and cooperate in tailoring 

specific competencies needed by the partners. 

As the project started, the activity leader introduced the basics for a programme model. It was 

agreed that the design was to be an iterative process in parallel with the ground work mapping 

higher maritime education and the recruitment needs of maritime employers in the region. 

Planned promotion of the programme was to be synchronized with the general marketing 

activities focusing on maritime career paths. 

Project partner NCEM, a Norwegian cluster organization, was already running a trainee 

programme for the benefit of their company members. Theirs was a 4-year programme with 

part time studies at 50 %, leading to a master’s degree. At an early stage, they demanded that 

their trainee programme model was adopted as standard instead of the initial suggestion. NCEM 

members represent the maritime industry, which brought attention to the fact that competence 

shortage was not limited to officers in shipping companies. Partners accepted, even tough the 

implementation of the programme would stretch beyond the timeframe of the project.  

The maritime universities formed a work group focusing on the study part of the programme. 

The scope was to identify courses and programmes in English, at an appropriate level and with 

the possibility to be accepted by all four as criteria for a degree. 

The design work was initially carried out by the SMA activity leader and NCEM and other 

partners contributed with basic information regarding needs assessment at own organisation 

and in the national maritime clusters. 
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The programme idea was presented on the Facebook group “Futurecrew” in order to explore the 

interest among maritime students and engage them in a dialogue on the design. It was followed 

up by a focus group meeting with students at the programme Nordic Master at Chalmers.  

It was also presented to some maritime business organizations and company representatives. 

In general, students perceived the programme as an interesting alternative in case that 

employment was scarce right after they finished their studies. Among the employers, a few 

individual companies seemed interested, mostly within the maritime industry and consulting 

business. It was encouraging enough for further development of the programme model. 

 

9. NEEDS ASSESSMENT 

Some project partners have assessed the general needs for competence within each 

organisation as part of the 3.1 work in the beginning of the project2.   

The background information on maritime sector and education in concerned countries was 

provided by Country Representatives (CRs) active in the Work Package 3. Additional information 

comes mainly from literature studies. The main focus was maritime sectors in Denmark, 

Estonia, Finland, Norway, Poland and Sweden. However the study covered also other BSR 

countries Germany Latvia, Lithuania and Russia to limited extent. 177 questionnaire responses 

and 65 personal interviews form the basis of the general needs assessment in the BSR maritime 

clusters3. This work was conducted during 2009 and 2010. 

Maritime companies and cluster organizations were interviewed with special regards to the 

trainee programme in the first half of 20104. In general, interest for recruitment measures was 

low due to the regression. However, several companies expressed an interest in a trainee 

programme for the future, when the economy had turned around. The core of maritime 

administration project partners awaited the development of the programme design, but gave 

very little input regarding acceptable range of costs. 

                                                                 

2
 Needs assessment in SMA 2009-2013 

3
 D_WP3_1  (Current state and future educational needs within the maritime sector in the Baltic Sea region) 

4
 D_WP3_2_01_02 (Summary on assessments in maritime administrations and maritime clusters about a trainee 

programme) 
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Needs assessment overall suggested a few possible trainee positions, but in general there was 

very little interest among maritime employers. The main reason was that such a recruitment 

measure was considered too expensive at the time being.  

The original intent was that project partners were to make up the core of employers that would 

hire trainees and be able to have an international exchange within a comparable context of 

missions and activities. The idea to expand the employer target group to comprise participants 

from the whole maritime cluster was an attempt to implement the programme even though not 

many enough project partners were committed. It resulted in more possible trainee positions, 

but also challenged the programme idea, since the employers had very heterogeneous needs.  

WP3 project partners opposed in general to the idea of running a trainee programme mainly for 

the industry and not for them – it was considered to be outside the mission for maritime public 

authorities. In order to find a solution, project partners proposed to return to the original idea, 

but to allow for already employed young potentials as trainees. It was approved of by the 

EfficienSea Management Board in the summer 2010.  

In September, HR managers at the participating maritime administrations were invited to a 

meeting where the programme design and aligned costs were presented. In the following 

discussion, they pointed out that the administrations benefit from international networking but 

that the timing for a trainee programme not is right.  

 

5. OPPORTUNITITES AND BENEFITS 

A trainee programme is demanding to take on, but it offers opportunities for the employer as 

well as for the trainee. The main employer benefit is of course the possibility to attract and 

retain a new employee with an interesting profile. Assuming the competition is keen, offering an 

exclusive trainee programme makes the employer stand out. It can strengthen the image and 

offer good opportunities for media attention. The organisation has the possibility of international 

benchmark and to have research and special assignments carried out. Being part of an 

international network for recruitment and competence may have spin offs for the HR 

department as a whole. The EfficienSea trainee programme offers the possibility of tailor made 

studies at a high level; the employer can thus design individual competence that meet its 

special needs.  

The benefits for the trainee are mainly the possibility to a fast career track and to have studies 

paid for by the employer. Participation in the programme is demanding and does not convene 

with everybody; you have to take on a lot of work and be prepared to travel and stay abroad. 
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However, a trainee position offers responsibility at an early stage, assignments in various work 

places and regular feedback, both personal and professional, from supervisors and mentors. 

The trainee gets to be part of an international network, learn a lot very fast and make friends 

that may last for life. Since the EfficienSea trainee programme is based on international 

cooperation, the trainee is expected to develop raised cultural awareness that may be useful for 

the future. 

 

4. DESIGN 

The EfficienSea maritime trainee programme is created in order to attract the most competent 

and promising candidates to the maritime sector. The establishment of a trainee programme 

was supposed to facilitate the exchange of expertise, as trainees will develop an enhanced 

understanding of the challenges in the region. Administrations, agencies and organisations will 

benefit from the collaboration and exchange of personnel as it provides international benchmark 

and sustained personal networks. 

The network serves as an umbrella organisation and takes care of planning and development as 

well as management of the programme. The academic part of the programme is coordinated by 

Chalmers University of Technology in Sweden and offers tailor made education within a mobility 

programme that is made up from existing programmes and courses at the following 

universities: 

 Chalmers University of Technology, Sweden 

 Kymenlaakso University of Applied Sciences (KyAMK), Finland 

 University of Szczecin, Poland 

 Gdynia Maritime University, Poland 

The programme design is based on four parts: on job training, part time studies, study visits 

and international exchange. Trainees are organized in small base groups that meet on a regular 

basis and share their experiences and evaluate the programme continuously. 
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The programme is made up by a series of activities during the two years. Some of them are 

considered mandatory while others are optional according to the employer financial possibilities: 

 

 

6. ESTIMATED EMPLOYER COSTS 

A company or organisation that wishes to participate in the trainee programme must be 

prepared to take on extensive additional costs. The implementation of the programme will take 

place outside of the project timeframe and hence, no costs are co-financed by EU. The employer 

is to cover the costs for: 

 Trainee’s full time salary and normal employment benefits 
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 Travel and accommodation aligned to the studies 

 Travel and accommodation for meetings and study visits 

 Travel, accommodation and expenses for on job training in foreign country 

Some employers will also carry the costs for the country coordinator and/or a coach/line 

manager; time, travel and accommodation for meetings. The content and extent of the part 

time studies has to be an agreement between the trainee and the employer. Beside the salary, 

the cost for participation in all activities is estimated to around 45 000 euro per trainee. Without 

the optional activities, the estimate is around 34 500 euro per trainee. 

 

7. ROLES AND RESPOSIBILITIES 

Before the programme launch, partners in the host organisation and participating employers 

undertake a legal partnership to ensure cooperation throughout the intended programme 

period. The implementation of an international programme requires local representatives; 

country coordinators and coaches/line managers secure the quality and consolidate the 

professional content for each trainee in cooperation with a programme manager. 

To run the programme, several roles are identified: 
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The Programme Manager (PM) is responsible for the coordination of activities during the 

programme period. PM is responsible for the budget and for the communication to participants. 

A Country Coordinator (CC) coordinates activities like workshops and study visits on a 

national level and communicates with the PM. The CC follows up on the on job training and is 

the contact for international exchange. 

The Tutorial Board (TB) is made up from representatives from Chalmers, which is the 

administering university, and all participating universities. TB serves as study counselors and 

the reference group ensures that teaching offered in the framework of the eSea trainee 

programme is delivered of the highest academic standards. 

A Mentor (M) is preferably an experienced employer representative, who will guide the trainee 

in regards to personal development during the programme. 

The Line manager (LM) is the trainee’s boss at the on job training. The LM ensures that the 

trainee has relevant tasks and communicates with the CC regarding study visits. 

Employer is any organisation, agency or industry in the maritime cluster that hires a trainee 

and participates in the programme. 

A Trainee is the person hired for a trainee position, regardless of the extent of studies he/she 

engages in. 

 

8. PROMOTION OF THE PROGRAMME 

The EfficienSea Trainee Programme is offered to all maritime employers in the region, not only 

to project partners. It was supposed to be marketed to potential employers in 2010 and to 

potential trainees in the spring of 2011 as the launch of the programme was planned to take 

place in September 2011. 

Since the NCEM drop out, there was no budget for a joint promotion campaign for the 

programme. Partners have decided to carry out promotion activities on a national level by 

producing presentation material, leaflets and brochures. The country coordinators were 

foreseen to take an active role in this. The Facebook group and fan page Futurecrew would 

serve as a communications platform for promoting the programme as well. 
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10. RECRUITMENT 

Recruitment of the trainees has been discussed among project partners. At an early stage, an 

assessment center with external expertise was supposed to take place. But as the employer 

target group was extended to the whole maritime cluster instead of only project partners, this 

idea was abandoned.  However, at the Swedish Maritime Administration the intended 

programme manager underwent a course in assessment techniques and the intention was to 

use this procedure when recruiting Swedish trainees. In this programme model, trainees are 

recruited by participating employers according to normal national employment procedures. 

Trainees would be recruited as each participating employer see fit; by traditional advertising or 

by headhunting. 

 

10. CASE STUDIES 

During the programme, trainees will be given certain assignments. The case studies will be 

carried out both individually and in the base group. It will provide participating parties with 

research, mapping and development work. Topics will be selected jointly by trainees and their 

employers, but preferably touch on environmental problems. 

 

11. THE STUDY ORGANISATION 

The EfficienSea trainee programme is a solution that matches the specific competence 

requirements of eSea partners with promising candidates willing to make a career in maritime 

sector and providing them with solid study program to develop the required skills. The 

performed mapping of maritime educational institutions in Baltic Sea Region facilitated the 

selection/composition of study plan for trainees. 

Each trainee is to follow an individual study plan approved by the employer. The goal is to 

compose a well functioning curriculum that enhances the trainee as a student (eventually 

leading to Master of Science Degree) and that supplies the employer´s organization a staff with 

up to date competences. The main idea is to make use of the already existing master 

programmes as a frame and adjust to specific employer needs by the range of courses offered 

by all the participating universities. 
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A reference group (RG) consisting of representatives from participating universities was formed. 

The group examined the compatibility of study programs/ courses, in particular: legal entry and 

examination requirements, transfer of credits and degrees or certificates awarded. Obstacles of 

administrative, cultural, linguistic or social character were investigated.  The output from the 

reference group was a draft for a common curriculum for the trainee program. The reference 

group also examined existing and/or needed agreements to provide a common study program.  

The four universities would form a consortium and sign a partnership agreement for the 

implementation of the programme. 

STUDY AREAS 

Based on the mapping of recruitment needs in the maritime sector, three main areas of interest 

were identified. Within these main areas of competence, trainees and their employers would 

have the possibility to tailor and individualize the study part of the programme to a certain 

degree. The trainee would obtain specialization by choosing suitable courses. 

Suggested areas/specializations of study within eSea trainee programme: 

1. Maritime Management  

 Logistics 

 Business development 

 Administration 

 

2. Maritime operations  

 Nautical 

 Technical 

 Commercial 

 

3. Maritime Design & Technology  

 Offshore energy 

 Shipping 

 Yachting 
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The following existing MSc programmes serve as a base for the mobility programme for the trainees: 

 University  Major study area 

Nordic Master in Maritime Management 

MSc programme of 120 ECTS 

Chalmers Maritime Management 

Naval Architecture  

MSc programme of 120 ECTS 

Chalmers  Maritime Design & Technology  

Navigation 

MSc programme of 90 ECTS 

MUS Maritime Operations 

Maritime Administration 

 MSc programme of 60 ECTS 

KYAMK Maritime Management 

Technology Administration for engineers 

MSc programme of 60 ECTS 

KYAMK Maritime  Management 

(Technology) 

Intern. Business Management 

MSc programme  of 90 ECTS 

KYAMK Maritime Management 

 (Business)  

Data communication networks 

MSc programme of 90 ECTS  

GMU Maritime operations 

(Technical) 
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THE AGREEMENT 

The partnership agreement5 was to be concluded by and between Chalmers University of 

Technology, Sweden, Kymenlaakso University of Applied Sciences, Finland, Maritime University 

of Szczecin, Poland and Gdynia Maritime University, Poland (forming the consortium). 

The purpose of the agreement is to outline the principles and terms of implementing the 

students’ mobility within the consortium in the framework of the eSea trainee programme.  

THE PROGRAMME STRUCTURE  

The academic part of the eSea trainee programme is complementing and supporting the on-job-

training performed by the trainees. Each trainee is registered as a student at given university 

within the Consortium and the trainee is awarded the diploma from the host university. 

 The aim of the mobility programme is to provide education of highest international level in the 

fields related to maritime cluster. The employer of the individual trainee together with the RG of 

cooperating universities jointly decide upon the choice of programmes and courses to meet the 

skills, knowledge and competencies which the trainees are expected to acquire. The background 

of the trainee should meet the entry criteria of the chosen programmes/courses.  

The language of the study part of the trainee programme is English. If the course is given in 

native language only the university will do their best to provide individual study path/ tailor 

made tuition in English for the trainee.  

The trainees can either be enrolled to the master study programmes at given university leading 

to the MSc degree within the Consortium or choose individual courses.  

 

THE TRAINEE PROGRAMME - CONTINUATION 

After the first run of the trainee programme in a smaller scale, the consortium could be 

extended to include other programmes and courses offered by other suitable universities in 

BSR.  

                                                                 

5
 Draft version attached 
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THE ADMINISTRATING INSTITUTION AND THE REFERENCE GROUP  

The academic participants have preliminarily investigated whether there is an interest to 

administrate the academic part of the eSea trainee programme in the future.  Chalmers has 

shown interest to be the administrating institution.  

The administrating institution that manages the study part of the programme would be 

supported by the reference group that consists of representatives from each participating 

university. 

 

13. ATTACHMENTS 

SMA needs assessment 2009-2013 

D_WP3_2_01_02 Report on needs assessment 

D_WP3_2_03 Study organisation 

W_WP3_2_04 Curriculum draft version 

W_WP3_2_2 Partnership Agreement draft version 

 

 

 

 

 

 

 



 

NEEDS ASSESSMENT AT THE SWEDISH MARITIME ADMINISTRATION 2009-2013 

During one week in May 2009, Madeleine Lidetoft, handling officer at the Human Resources department 

interviewed no less than 21 SMA Managers in order to perform a competence needs assessment for EfficienSea 

WP3. Madeleine also looked into personnel statistics to find out the rate of planned retirements. 

It proved to be rather difficult to assess the needs for a longer period as there is no advanced planning for 

recruitment. Since the interviews were performed, the world was hit by the financial crisis and economical 

regression followed. Due to a decrease in maritime transportation, SMA showed a huge budget deficit in late 

2009 and each vacancy was subject to evaluation by the administration management before recruitment was 

carried out. 

RETIREMENTS 

During the period 2009-2013 the total number of retirements is 196 persons (among these are 39 pilots 

who retire at the age of 60) and the average rate is 3-4 % annually for the period.  

SMA divides personnel into three areas of competence; management (M), core business (CB) and 

support activities (SA). Planned retirements are distributed as follows; 12 persons in management, 142 

persons in core business and 42 in support activities. 

Management - 2 

General Director and executive secretary (vacancies filled in 2010) 

Maritime Policy and Public Affairs - 9 

M1, CB 7, SA 1 

1 CB and 1 SA will not be replaced. The rest will be replaced but with new competence profiles.  

Financial department -2 

M1, AS1 

Financial manager is replaced in 2009 but the SA person will not be replaced. 

Ship management-10 

M1, CB8, AS1 

Manager has been replaced and the rest will be. 

Support Activities-25 

M2, CB4 and SA19, distributed as: 

HR department – 1 SA has been replaced 

IT department – 1 SA has been replaced and three will be 

Legal department – 2 SA will be replaced by one person 

Purchase – 4AS will be replaced by 2 persons 

Seamen’s service – M2, CB4 and SA1, all will be replaced 

Information department – 2SA has been replaced by one person 

Fairway department 

SA1, will be replaced 



Hydrographic office -12 

M3, CB7, SA2 

2M, 5CB and 1SA will be replaced 

Fairway operations and maintenance – 20 

CB16, AS4 

During 2009 and 2010, approximately 50 % of the retirements will be replaced, during 2011-2013, all 

retirements will be replaced. 

Maritime traffic department -114 

M2, CB99 (including 39 pilots), SA13 

The number of personnel will be reduced in all areas except pilotage and Joint Rescue Coordination 

Centre (JRCC); a planned decrease of 10 % effected by retirements. 

PLANNED RECRUITMENTS 2009-2010 

Maritime Policy and Public Affairs 

1 handling officer with environmental competence is required, also 2 nautical handling officers and 

1”orderer”
1
. 

Shipping department 

2 seamen (deck), 2 cook stewards unless all ship crews are hired and beside replacing retirements, 1 

logistics officer will be needed and perhaps 1 economist as well. 

Support Activities 

1 communications manager (vacancy filled 2010), 1 area representative for Seamen’s service (vacancy 

filled 2010), 1 purchaser and 2 Service Desk personnel. 

Fairway department 

1 manager and engineers for the Hydrographic office, 1 real estate manager for Fairway operations 

and maintenance, also 1 operations- and maintenance manager, 1 electricians supervisor, 1 fairway 

technician for onboard jobs and 1marine electronics technician. 

Maritime traffic department 

A JRCC manager (vacancy filled). A number of VTS operators to VTS East Coast unless all operators 

are transferred from VTS West Coast. 

BOTTLENECK COMPETENCIES 

A bottleneck competence is usually described as a competence that is crucial to the conduct or 

development of business. Here, it’s referred to as rather difficult to recruit. 

 International cooperation 

it is not so difficult to find young and recently educated people, but international cooperation 

at SMA require both formal education and field experience. 

 Environmental protection 

SMA has specific needs regarding marine environment 
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 SMA is organized according to an order-implementation model  



 Rescue coordination 

personal skills are important 

 Economists specialized in accounts 

SMA requires previous work experience and competition is keen 

 Nautical officers 

SMA cannot compete with market salaries in times of high demand  

 Purchasers 

specialized in public procurement of contractors 

 Lawyers 

it is hard to attract qualified lawyers to Norrköping 

 Hydrographic field operators 

experienced deck officers with adequate competence 

 Geodesists 

 Electricity/telecom engineers 

with lighthouse competence. Hard to find due to the restriction of Swedish citizenship. 

 

GENDER IMBALANCE 

Maritime Policy and Public Affairs 

Today the gender distribution is 80 % male and 20 % female. So far this area of competence has been 

extremely male dominated, but as female students have increased at the universities we will probably 

see an improvement towards a more gender balanced staff in the future. 

Shipping department 

Very few female applicants for positions onboard and in the land based organization. 

Financial department/Purchase/Seamen’s service 

has an overall even gender distribution. 

Information department 

the gender distribution is 14 % male 86 %female. 

Legal department 

the gender distribution is 10 % male 90 %female. At the universities the gender distribution is even, 

but men tend to seek a career in private law firms and women are more interested in the public sector. 

IT 

the gender distribution is 70 % male 30 %female. Men mostly work as technicians but Service Desk is 

dominated by women. 

Human resources 

the gender distribution is 30 % male 70 %female. 

Fairway department 

the gender distribution is 80 % male 20 %female; 

Hydrographic office 38 % women, Operations and maintenance 6 % and Icebreaking 25 %. 

Maritime traffic department 

63 % women at the head quarter, 38 % in the SAR unit, 27 % in the VTS centrals and only 1 % in the 



regional organization. There are 6 female pilots and 6 female boatmen. When there are vacancies to 

fill, almost all applicants are male. 

WHAT IS NEEDED FOR THE FUTURE? 

SMA competence needs in the future depend on upcoming changes regarding organization and the 

results of various ongoing commissions. A certain amount of outsourcing is expected and will cause 

an increased purchase competence. Some kind of security position will be needed as well as a 

geodesist and further, several masters of engineering, some with environmental specialty. There will 

also be a demand for qualified project managers and analysts. 

At the financial department competence level will increase as the work becomes more and more 

advanced. In the future only graduates from economics or business academies will be hired. The work 

often implies systems ownership responsibility. 

The shipping department is in need of competence in logistics, economy, work environment, quality 

and ships design. 

If contracted hydrographic survey ships are transferred to SMA, there will be a need for about 15 

people with such skills. Operations and maintenance generally require highly skilled specialists in 

various areas, such as electronics and telecom, construction and real estate. 

Depending on what areas of responsibility SMA will be commissioned in the future, there might be a 

need for competencies in surveillance of the seas, EU matters, environmental protection and accident 

prevention. 

POSSIBLE TRAINEE POSITIONS 

 Maritime Policy and Public Affairs: an environmental technology engineer  to work as a 

writer 

 Shipping department: an engine officer or naval architect, preferably with some experience in 

economics  

 Hydrographic office: a deck officer to work with Baltic Sea coordination/common resources 

and environmental issues 

 Fairway department: in general positive towards a trainee but some experience is required 

 Search and Rescue: would like to use the trainee program for existing staff at management 

level as job rotation in Sweden and other countries would be valuable 

REVISION JANUARY 2011 

As of January 1 2011, SMA is reorganized. Most of the above planned recruitments were executed in 

the first half of 2009. During the second half of 2010, there has been no external recruiting due to the 

economy. A major change programme is in place with measures to economize 10 million euro within 

a year. 
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1. EXECUTIVE SUMMARY 

Due to reorganisations in the Maritime Administrations and the financial situation both in 

administrations and clusters in the participating countries, it is not possible to launch a full scale 

International Maritime Trainee Programme at the moment.  

The Management Board has stated that the intention is to carry on the work with the 

programme, but in a smaller scale and expand the target group to already employed people. 

 

 

2. INTRODUCTION 

During January – June 2010, country representatives for WP3.2 have, with support from 

promotion material and budget facts, been interviewing and analyzing the interest among 

Maritime Administrations and the respective Maritime Clusters of taking part in an international 

trainee programme. 

Another question has been how the programme would be designed (changes to the proposed 

ideas) under the influence of the administrations and maritime agencies/ companies specific 

needs.  

 

 

3. BACKGROUND 

The overall vision for WP 3 is:  “The maritime sector is a top of mind career choice for young 

people in the Baltic Sea Region”. The main goal for WP3 is to raise the profile of the maritime 

sector as a career track and improve the awareness for different career opportunities within it. 

The original intent of the project was to achieve this by launching both a general promotion 

campaign and an international trainee programme; the goal was to be reached when the 

EfficienSea programme had come to an end. But with the partner drop out, ambitions are 

lowered as we are relaying on national promotion initiatives instead of a joint campaign. 
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During the period February 2009 –June 2010 Country Representatives and others have been 

working on the design of a programme, intended to hold the highest standards and be ” out of 

the box” in design in order to attract not only employers and potential trainees, but also to 

serve as a promotion tool for a general public. 

The primary design was strongly influenced by the Norwegian cluster organisation Norwegian 

Centre of Expertise Maritime, NCEM. NCEM had very strong desires in the level of studies 

(masters’ level) and the length (4 years) of the programme. When NCEM dropped out in August 

2009, a higher degree of flexibility was achieved.  Among the remaining partners, it was agreed 

to aim at a 2-year-programme, offering programmes and courses at masters’ level, but also 

open for other needs when it comes to the study part. 

 

 

4. CURRENT SITUATION 

The world wide financial regression and the ongoing re-organisations in the Maritime 

Administrations have made the actors less interested in participating in a full scale programme. 

There are very few vacancies and a low interest in recruitment measures for the future. The 

Management Board took in mid June the decision to downsize the programme and to open up 

the possibility for already employed. 

 

 

5. SUMMARY OF ASSESSMENTS 

The response to the proposed trainee programme has, both in the clusters and in 

administrations been surprisingly low.  The tendency is the same in all participating countries. 

The interest from those we have been able to meet has been relatively high, but the ambition in 

size, length and cost to participate has been regarded as too high for the moment. Many parties 

emphasize their will to continue a connection to the programme and to follow the progress to 

take part in the programme when the financial situation has developed. 
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No other than above mentioned facts and no other suggestions or ideas regarding the design of 

the programme has been suggested from those interviewed, except for the idea to open up the 
trainee programme for already employed people, young potentials. The profile and benefits for 

the employer must be better clarified. 

 

 

5.1 ADMINISTRATIONS 

Needs assessment was performed in the organizations of participating partners during the 

spring. The activity leader distributed in December 2009 a letter with questions to serve as 

guidelines (appendix 1) and partners were to report in June 2010.  

EMA:  The administration doesn’t have any possibility to hire a trainee 

because of the financial situation. If allowed to admit already 

employed as trainee, it may be possible to participate if the costs 

for activities are kept low. 

 

MRF and NCA:  NCA says one trainee position could be established. 

 

DAMSA: The administration will take on a trainee if necessary, as they have 

engaged in the project, but there is really no need for such a 

measure. A possible trainee position could be either at the Centre 

for maritime information if he/she has an interest and competence 

within communication and computer graphic like GIS. Also 

departments like Hydrographic and maritime data, Aids to 

navigation management, Aids to navigation operations or 

Innovation and project could employ a trainee.  

 

SMA: Hesitant about engaging in a trainee programme but will take on 

the responsibility as we’re in the project. It would definitely be 
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more interesting to participate with young potentials as the target 

group; it would possibly open up more positions. There are several 

departments that could host a trainee while on on-job-training. 

Study visits can be arranged. Interest has been shown for using the 

network and the trainee programme for job rotation for already 

employed personnel.  

 

TAF At this point, the future structure or organization of governmental 

maritime functions are not yet defined. Therefore, even though the 

cost of the trainee programme could be reduced into more realistic 

level for the employer of the trainee, the organization cannot make 

any binding commitment to take on trainees in the coming years. 

 

However, when the organizational scheme of governmental 

maritime functions is finalized and the economic situation better, 

they are willing to reconsider their participation in the EfficienSea 

maritime trainee programme as an employer of a trainee. 

 

 

5.2 CLUSTERS 

Needs assessment in maritime clusters has been performed by interviews during the spring of 

2010. Part of the information gathered in activity 3.1 has served as an input as well. 

 

Finland: Country representative estimates that it’s possible to find 3-4 

possible trainee positions. 

The agencies show an interest in the programme, but will rather 

follow the development of the programme. There are agencies in 

the cluster that are willing to support with arranging study visits 

and on-job-training when the programme is launched. 
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Poland:   NiL 

 

Estonia: Due to the current financial situation, Estonian cluster organizations 

cannot participate in any program for the moment. 

 

Norway: There was a negative response to a measure like a trainee 

programme in its current form. Some agencies have shown interest 

and will follow the development of the programme. 

 

Denmark: There doesn’t seem to be any interest in a trainee programme at 

all. It is recognized that the need for employees will increase at a 

time. 

 

Sweden: A couple of companies show some interest in the trainee 

programme, but are very hesitant to hire. The Ship Owners 

Association declined firmly to participate in any way.  

 

 

6. RECOMMENDATIONS 

In order to not loose the knowledge and the network among the participating countries 

achieved, it is important that we, despite the minimum of participating actors from the Maritime 

cluster, continue with the programme. The programme should have the same goal but should 

be launched in a smaller scale and with a lower ambition. The different parts as study visits, 

workshops, on-job-training and studies should still be considered as essential.  
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By launching a programme in a smaller scale we can gain time for further preparation and for 

the state of the market to change and also to increase the dialogue with the employers and 

other interested parties. The creation of a trainee programme is indeed an iterative process. 
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Attached document no 1: Letter to country representatives in WP3. 

Assessment on trainee positions in National Maritime Cluster 

We are all aware of the current worldwide financial situation that has influenced the 

maritime sector and the project in a negative way and during previous meetings, you have 

reported a hesitation from the actors to participate in the EfficienSea Trainee Programme 

until the situation has changed to the better. With this as a background, we have delayed 

the promotion campaign and the start of the programme until September 2011. By doing 

this, we hope to gain time for further preparation and for the state of the market to change 

in order to attract the actors in the cluster to participate by either offering “on-job-training” 

for trainees or employing trainees to the programme. 

To be able to start the main promotion campaign towards the employers, we must all have 

done our assessment/groundwork to be sure of the success of the trainee programme. 

I hereby ask for your written answers to the following questions: 

 

1. What organization, agency or company in your maritime cluster do you find to be 

most important to participate in the trainee programme? 

 

2. What organizations have you been in contact with? 

 

3. Who are your contact persons and their personal particulars? 

 

4. How likely is it that the organization will participate by either  

a. Hosting a study visit,  

b. Offering “on-job-training”  for 2-4 weeks or  

c. Employing a trainee to participate in the programme? 

 

5. How are their resources to facilitate/host an “on-job-training” or a two-day study 

visit by a group of approximately 10 trainees? 

 

6. What questions have you met when interviewing these actors, and what problem 

areas have you noticed? 

 

7. What kind of profile/competences does each employer need for the future? 
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Attached document no 2: EfficienSea WP 3.1 in-depth interviews 

Instructions for the interviewers: 

 Form: telephone interviews in native languages performed by country representatives 

(CR) are recommended and the interviewer should be a representative from a university, 

if available.  The whole interview should be recorded and the respondents should be 

informed about it in the beginning of the interview. If the interview cannot be recorded 

the interviewer may meet the interviewee face –to face and take notes precisely.   
 Please do not skip questions.  

 All questions on the list should be asked in the order in which they appear, even if the 

respondent has already given an answer in relation to other questions. 

 CR: Country representatives. 

 Agreed definitions of competences: a cluster of related abilities, commitments, 

knowledge and skills that enable a person to act effectively in a job (www.Business 

Dictionary.com) 

Introduction  

CR: Hello, my name is … and I would like to talk to you about… (The project background). The 

interview will be recorded (if applicable). Chalmers University of Technology (Sweden) is 

responsible for gathering the information and all answers will be treated confidentially. After the 

study is finished all recorded material and notes that might identify the respondents will be 

destroyed. The contact person at Chalmers is Magda Wilewska Bien (magdaw@chalmers.se, 

+46317722612).You have right to not answer particular questions or to stop the interview at 

any time. 

 1. CR: What is your role/position in the organization? 

Recruitment needs and the competences required now and within 5-10 years from sea-going 

personnel and land-based personnel. 

1. CR: What are the current recruitment needs (number and category) at your organization 

regarding sea-going personnel? 

 

2.  CR: What are the current recruitment needs (number and category) at your 

organization regarding land-based personnel? 

 

mailto:magdaw@chalmers.se
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3. What do you expect, how the recruitment needs may change in the future (within 5-10 

years) at your organization regarding sea-going personnel?  

 

4. What do you expect, how the recruitment needs may change in the future (within 5-10 

years) at your organization regarding land-based personnel? 

  

5. What competences should potential sea-going employees at your organization have?  

 

6. What competences should the potential land- based employees at your organization 

have?  

 

7. What is the preferred education background (primary, secondary level education, post-

secondary education etc) of the employees? 

 

8. How easy/difficult is it to find employees with required skills on the market? 

 

9. What do you think might be the reasons that it is easy/ difficult to find employees with 

required skills on the market? 

 

10. Does your organization   employ fresh graduates?  If the respondent answered “no” to 

question go to 13a. If the respondent answered “yes” go to question 13b. 

11. Do you think that the competences gained at schools by the graduates are at acceptable 

level?   

 

12. Is there anything missing in the quality of the graduates that could possibly be developed 

better during their education or training? 

13a. Why does your organization not employ fresh graduates?  

 

13b. Why does your organization employ fresh graduates? 

 

14.  Are there any specific competences that you think may become crucial in the nearest 

future (5-10 years)? 

 

 Cooperation/dialogue with education institutions 

 

1. Do you think that your organization may have any influence on education programmes 

at the institutions that educate/train your future potential employees?  
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2. Does your organization actively participate in discussions and processes focused on 

education programmes at the institutions   that educate/train your future potential 

employees? If the respondent answered “yes” to question 18 

 

3. Does your organization cooperate with the education institutions in terms of 

traineeships, projects, Master thesis, reference groups or other? 

 

4. That was the last question. Is there anything that you would like to add, comment? 
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1 Introduction 
 

The EfficienSea trainee programme is a solution that matches the specific competence 

requirements of eSea partners with promising candidates willing to make a career in 

maritime sector and providing them with solid study program to develop the required skills. 

 

The mapping of maritime educational institutions in Baltic Sea Region within WP 3.1 

activities will facilitate the selection/composition of study plan for trainees. Each trainee will 

follow her/his individual study plan that has been discussed with the employer (eSea 

partner). The goal is to compose a well functioning curriculum that enhances the trainee as 

a student (leading to Master of Science Degree) and that supplies the employer´s 

organization a staff with up to date competences. One possible way could be to make use of 

an already existing master programmes as a frame that can be further filled up with tailored 

curriculum.  

 

As it is planned to launch of a small scale trainee program in 2011 therefore the educational 

part would be offered preferably by the participating universities: Chalmers University of 

Technology, Sweden (Chalmers), Kymenlaakso University of Applied Sciences, Finland 

(KyAMK), Maritime University of Szczecin, Poland (MUS), and Gdynia Maritime University, 

Poland (GMU). 
 

A reference group consisting of representatives from participating universities has been 

formed. It was decided that in the first run of the trainee programme (academic year 

2011/2012) the education for the trainees would be provided by four participating 

universities.  The group is also to examine the compatibility of study programs/ courses, in 

particular: legal entry and examination requirements, transfer of credits and degrees or 

certificates awarded. Obstacles of administrative, cultural, linguistic or social character 

should be investigated.  The output from the reference group work will stimulate the 

curriculum for the trainee program. The group´s task is also to examine any agreements 

existing and/or needed to provide a common study program.  

 

Therefore an agreement has been discussed between Chalmers University of Technology, 

Sweden (Chalmers), Kymenlaakso University of Applied Sciences, Finland (KyAMK), 

Maritime University of Szczecin, Poland (MUS), and Gdynia Maritime University, Poland 

(GMU), hereafter referred to as the Consortium. All members of the Consortium participate 

actively in the EfficienSea project. 

 

 

2 Study areas 
The scope of the study part should be broad to ensure that the trainees will find their 

education tracks. Therefore the main areas of interest in the maritime sector (Maritime 

Management, Maritime Operations and Maritime Design & Technology) were identified. 

Trainees and their employers would have the possibility to personalize the curriculum to a 

certain degree in order to obtain required specialization by choosing suitable courses.  

 

Suggested areas/specializations of study within eSea trainee programme: 

 

1. Maritime Management  

 Logistics 
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 Business development 

 Administration 

 

 

2. Maritime operations  

 Nautical 

 Technical 

 Commercial 

 

3. Maritime Design & Technology  

 Offshore energy 

 Shipping 

 Yachting 
 

 

 
The following MSc programmes offered by the participating universities serve as a base for 

the mobility programme for the trainees (Table 1): 

 

Table 1 MSc programmes offered by the participating universities and the corresponding major areas 

of studies 

Programme name University  Major study area 

Nordic Master in Maritime Management, 
MSc programme of 120 ECTS 

Chalmers Maritime Management 

Naval Architecture,  
MSc programme of 120 ECTS 

Chalmers  Maritime Design & Technology  

Navigation, MSc programme of 90 ECTS MUS Maritime Operations 

Maritime Administration, MSc programme of 
60 ECTS 

KYAMK Maritime Management 

Technology Administration for engineers, 
MSc programme of 60 ECTS 

KYAMK Maritime Management (Technology) 

Intern. Business Management, MSc 
programme  of 90 ECTS 

KYAMK Maritime Management (Business)  

Data communication networks, MSc 
programme of 90 ECTS  

GMU Maritime operations (Technical) 

 

 

 

3 Mobility  
The trainees enrolled to particular master programmes should have the possibility to choose 

courses offered by other master programmes within the framework of the eSea trainee 

programme. Having opportunity to choose the courses outside the primary programme 

would lead to tailor-made specialisations. Furthermore the credits gained would be 

transferred to the curriculum of the primary programme.   

 

The scope of the students´mobility within the eSea trainee programme is described in the 

agreement draft (annex).  
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4. The trainee programme starting in the academic year 
2011-2012 

 

The Agreement is under the process to be concluded by and between Chalmers University of 

Technology, Sweden, Kymenlaakso University of Applied Sciences, Finland, Maritime 

University of Szczecin, Poland and Gdynia Maritime University, Poland hereafter referred to 

as the Consortium. The plan is that the outlined agreement will be signed by the 

headmasters during RP4. 

 

The purpose of the agreement is to outline the principles and terms of implementing the 

students‟ mobility within the Consortium in the framework of the eSea trainee programme.  

The Parties to this Agreement commit themselves to organizing and implementing the joint 

mobility programme for a period of 2 academic years starting from the academic year 2011-

2012. 

 

3.1.1 The programme structure  

The academic part of the eSea trainee programme is complementing and supporting the on-

job-training performed by the trainees. Each trainee is registered as a student at given 

university within the Consortium and the trainee is awarded the diploma from the host 

university. The aim of the mobility programme is to provide education of highest 

international level in the fields related to maritime clusters. The employer of the individual 

trainee together with the Reference group (RG) of cooperating universities jointly decide 

upon the choice of programmes and courses to meet the skills, knowledge and 

competencies which the trainees are expected to acquire. The background of the trainee 

should meet the entry criteria of the chosen programmes/courses.  

 
 

Reference Group  

The implementation of the mobility programme is supervised by a joint Reference Group 

(RG), with maximum two representatives from each institution. The RG may invite 

representatives of the Consortium universities that are not members of the RG to 

participate in individual tasks and projects. The RG shall be responsible for ensuring that the 

teaching offered in the framework of the eSea trainee programme is delivered of the highest 

academic standards. 

 

Table 2 Contact persons, study part of eSea trainee programme 

University Contact person 

Chalmers Magda Wilewska – Bien (RG member) 

KyAMK Pirjo-Liisa Vaittinen (RG member) 

MUS Wieslaw Juszkiewicz (RG member) 

GMU Marcin Waraksa (RG member) 
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Before the programme starts there will be also other contact persons announced like 

Erasmus programme coordinators at each university that will support the programme. 

Erasmus programme coordinators or Student centre representatives will act as a 

supplementary administrative body.  

 

3.1.2 Language of tuition 

The language of the study part of the trainee programme is English. If the course is given in 

native language only, the university will do its‟ best to provide an individual study path/ 

tailor made tuition in English for the trainee.  

 

3.1.3 The degree and the course certificate 

The trainee can either be enrolled to the master study programmes at a given university 

leading to the MSc degree within the Consortium, or choose individual courses. The 

admission of the students to the host universities is based on the local admission criteria.  

 

Students successfully completing the study programmes will be awarded a Master‟s degree 

by the host university where the student submits his /her final thesis. Diploma Supplement 

and official transcript will be issued to all trainees. If the trainee completes individual course 

then a course certificate will be issued. 

 

The names of the degrees at the participating universities are: 

 

 

- in Chalmers:  Degree of Master of Science  

 

- in KYAMK:              Master of Marine Technology ( Merikapteeni, ylempi  AMK),    

Master of Business Administration  

Master of Technology (Insinööri, ylempi AMK) 

 

      

- in MUS:   Master of Science (magister  inżynier) 

 

                                     

- in GMU:   Master of Science (magister inżynier) 

 

 

3.1.4 Tuition fees 

 
The Consortium universities do not charge tuition fees from any eSea trainees with 

exception of students having MUS as a host university, being a part time student at GMU.   

 

It is planned that Chalmers will charge admission fees and tuition fee from degree seeking 

students who are non-EU/EEA citizens from 2011. The following non-EU/EEA citizens are 

exempted from admission fees: 

- Students studying at Chalmers as exchange students according to agreements between 

Chalmers and partner universities  

- Students who have dual citizenship in both an EU country and a non-EU country 

 

KyAMK does not charge any admission and tuition fee from students. 
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MUS charges admission fees of 85 PLN in 2010 and the fee may change in following years.  

The following students are exempted from admission fees and tuition fees: 

 

- Students studying at MUS as exchange students according to agreements between MUS 

and partner universities  

Standard tuition fee of 5900 PLN is charged from the part –time students in 2010 at 

Navigation programme. 

 

GMU charges admission fees of 85 PLN in 2010 and it may change in following years 

The following students are exempted from admission fees: 

 

- Students studying at GMU as exchange students according to agreements between GMU 

and partner universities 

 
Should the national legislation change in this respect in any of the Consortium countries, the 

RG will make necessary amendments to the fee policy, which will reflect on the agreement.  

 
At Chalmers, according to the regulations, all students are obliged to pay the Student Union 

membership fee. 

 
At KyAMK students are not obliged to pay the Student Union membership fee unless they 

want join the Student Union. 

 

At MUS students are not obliged to pay the Student Union membership fee unless they want 

to join the Student Union.  

 

At GMU students are not obliged to pay the Student Union membership fee unless they 

want to join the Student Union.  

 

 

4 The trainee programme - continuation 
 

After the first run of the trainee programme in a smaller scale, there are plans for an 

extension of the study part which would include other programmes and courses offered by 

other suitable universities in BSR. The Consortium would be therefore extended.  
 

 

4.1 The Administrating institution and the reference group  

All participants have preliminarily investigated internally whether there is an interest to 

administrate the academic part of the eSea trainee programme in the future.  Chalmers has 

shown interest to be the administrating institution. The administrating institution that 

manages the study part of the programme would be supported by the reference group that 

consists of representatives from each participating university. 
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Annex I: List of programmes, courses and learning outcomes 

 
 

Maritime University of Szczecin 
Programme:  

Navigation, 90 ECTS 
Degree: Master in Navigation  
(Magister inżynier - the degree will be 
issued in Polish) 
 

Objectives 

Upon completion of their studies, the graduating student should: 
 

ECTS 

Mandatory courses:   

General Subjects 
 

 2
1 

English 
 

 
 
 
 

Know  vocabulary and grammar enabling them to hold business talks, terminology of 

commerce, company‟s organizational structure and other business related areas; 

 
Be able to  make documents required in employee recruitment, adequately respond to 

interviewer‟s questions, actively participate in a discussion, negotiate, and prepare cargo carriage 
documentation.  

3 
 

 
 
 
 

Applied Mathematics 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 

Introductory subjects and other requirements 
Mathematics, automation, computer studies, navigation and safety of navigation, ship‟s 
construction and stability, marine traffic engineering. 
 
Know  basic terms and problems of mathematical theory of control, examples of 

mathematical models used in marine navigation, types of numerical methods, Monte-Carlo 
method, Markov chains, pseudorandom numbers generation, introduction to multivariate 

regression analysis, mathematical models of dynamic systems based on navigation examples, 
basic terms of controlled dynamic system: system stability, controllability, observability, usage 
of chosen software packages in navigation – Excel, Mathcad, Matlab, Statistica. 
 
Be able to  formulate and solve above problems using mathematical language and specialized 

computer software. 

5 
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Data Processing Methods 
 
 
 

 
 
 
 
 

 

 
 
 
 
 
 
 

 

Introductory subjects and other requirements 
Mathematics, computer studies, navigation. 
Objectives 
Upon completion of their studies, the graduating student should: 

 
Know  basic definitions of measurement theory, statistical estimation and theory of statistical 

inference, basic statistical distributions of random variables used in navigation 
 
Be able to   process the experimental data and perform the proper analysis of measurement 

errors. 

5 
 
 
 

 
 
 
 
 

 

 
 
 
 
 
 
 

 

Psychology and Sociology  
 

 
 
 
 
 
 

 
 
 
 

Introductory subjects and other requirements 
Basics of psychology and sociology. Basics of philosophy and ethics. Principles of organization 

and management. 
Objectives 
Upon completion of their studies, the graduating student should: 

 
Know  in reference to psychological and sociological processes: problems of co-operation with 

other people, problems and principles of team management, negotiating techniques, principles 
of social communication. 
 
Be able to   observe and analyze sociological and psychological processes for better 

functioning in work environment, be „socially sensitive‟. 1 

Data Communications Systems 
 
 
 

 
 
 

Introductory subjects and other requirements 
Computer studies, scientific research methodology, mathematics, automation and electronics, 

marine traffic engineering, navigation, artificial intelligence methods. 
Objectives 
Upon completion of their studies, the graduating student should: 
 
Know  basic problems related with configuration and maintenance of network operating 

 
4 
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system, basic problems of configuration, and administration of computer networks, standards of 
data coding, compression and transmission, types of data information systems, data 
communications systems in modern navigation.  
 
Be able to  configure and maintain of a network operating system, computer networks and 

basic industrial networks. 

Fundamentals of European Law 
 
 

 

 
 
 
 
 
 

Introductory subjects and other requirements 
Essential legal issues within the scope of first degree studies. 
Objectives 

Upon completion of their studies, the graduating student should: 
 
Know   rudiments of EU law, core problems of EU governance, basics of drawing up, using 

and controlling legal acts, especially those related to maritime transport and safety at sea. 

Be able to   present EU legal instrument catalogue, describe judicial control of EU law 

observation, and discuss principles and goals of European transport policy. 

2 
 
 

 

 
 
 
 
 
 

Scientific Research Methodology 
 
 

 
 
 
 

 
 
 
 
 

Introductory subjects and other requirements 
Diploma seminar, navigation and safety, marine traffic engineering. 
 

Objectives 
Upon completion of their studies, the graduating student should: 
 
Know  basic concepts of research methodology, research methods and methods of empirical 

research, data processing and principles of creating mathematical models. 

 
Be able to  plan research work, process research data, make a research report. 

 
1 
 

 
 
 
 

 
 
 
 
 

Field-of-study subjects 
 4

6 

Navigation Systems 
 
 
 
 
 

 

Introductory subjects and other requirements 
Mathematics, physics, marine navigation, navigation equipment, marine traffic engineering, 
electrical engineering, quality engineering, safety and risk management. 
Objectives 

Upon completion of their studies, the graduating student should: 
 
Know  methodology of systems research, classification of information, decision, management 

5 
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and technical systems, techniques of analogue and digital signals conversion and recording, 
standards of transmissions between navigational devices, techniques of measurement errors 
calibration and compensation, navigation systems assessment criteria (complexity, 
controllability, integrity, reliability, availability and continuity of navigation systems), methods 

of state vector determination, principles of radionavigation pilot systems, principles of RTK 
systems, principles of DP systems, new trends in radionavigation. 
 
Be able to   perform system analysis, assess system capabilities according to its structure, 

determine integrity and reliability parameters of navigation systems, assess possibilities of 

systems‟ functional features expansion, calculate state vector by lowest squares and Kalman 
filter method, assemble DGNSS stand, assemble RTK stand, determine a course by means of two 
GNSS receivers, register navigation data in NMEA or similar standard and prepare the data for 

statistical analysis. 

Navigation Safety Engineering 
 

 
 
 
 
 

 

 
 
 

Introductory subjects and other requirements 
Navigation systems, navigational infrastructure, radiolocation systems, marine safety standards, 
navigational safety. 
Objectives 
Upon completion of their studies, the graduating student should: 

 
Know  elements of traffic flow, network organization, principles of vessel traffic control and 

risk assessment. 
 
Be able to   evaluate the level of navigational safety in a given area, effectively use a system 

of vessel traffic control and management, cooperate with other traffic management centers. 

4 
 

 
 
 
 
 

 

 
 
 

Navigation Infrastructure  
 
 
 
 
 

 
 
 
 
 

Introductory subjects and other requirements 
Navigation, physics, navigation systems, navigational equipment, marine traffic engineering 
Objectives 

Upon completion of their studies, the graduating student should: 
 
Know  requirements, criteria and principles of designing navigational infrastructure and 

particular types of navigational marks, specific cases of navigational infrastructure, maintenance 
of aids to navigation, economic aspects of infrastructure designing aimed at safe navigation. 
 
Be able to   design aids to navigation and infrastructure, assess the effectiveness of aids to 

navigation in reference to international standards. 

4 
 
 
 
 
 

 
 
 
 
 

Transport Systems Management 

 

Introductory subjects and other requirements 

Transport systems, technical operation of means of transport, applied mathematics, data 

2 
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processing methods.  
Objectives 
Upon completion of their studies, the graduating student should: 
 
Know  basic concepts of transport system management and their interpretation, problems of 

modeling systems and transport processes, tasks of steering with transport systems, methods 

of the rationalization of processes and transport system structure. 
 
Be able to   formulate, identify, analyze and solve problems occurring in controlling transport 

processes in relation to qualitative and quantitative aspects, perform calculations aimed at the 
rationalization of processes and systems of transport.  

Radar Systems  
 
 
 
 

 
 
 
 

 
 

Introductory subjects and other requirements 
Physics, electrical engineering and electronics, navigational equipment. 

Objectives 
Upon completion of their studies, the graduating student should:   
 
Know   concepts of radiolocation theory, effect of radar design solutions on its operating 

characteristics, IMO resolution requirements for navigational radars. 
 
Be able to   formulate, identify, analyze and solve qualitative and quantitative problems of 

radar operations and radar systems, make basic calculations to optimize the selection of 
operating parameters of radar systems. 

3 
 
 
 
 

 
 
 
 

 
 

Marine Safety Standards 
 
 
 

 
 
 
 

 
 

 

Introductory subjects and other requirements 
Physics, electrical engineering and electronics, navigational equipment. 
Objectives 
Upon completion of their studies, the graduating student should:   
 
Know   concepts of radiolocation theory, effect of radar design solutions on its operating 

characteristics, IMO resolution requirements for navigational radars. 
 

Be able to   formulate, identify, analyze and solve qualitative and quantitative problems of 

radar operations and radar systems, make basic calculations to optimize the selection of 

operating parameters of radar systems. 

3 
 
 
 

 
 
 
 

 
 

 

Navigation Automation 
 
 
 

Introductory subjects and other requirements 
Applied mathematics, navigational systems, methods of artificial intelligence, methods of data 
processing  
 

5 
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Objectives 
Upon completion of their studies, the graduating student should: 
 
Know  various kinds of algorithms, data structures and representations, models and phases 

of data delivery, algorithmization of basic navigational tasks, methods of estimation of position 
coordinates and movement of ship in different reference systems, evaluation of accuracy of 

estimated parameters, principles of integration of navigational parameters. 
 
Be able to  make an algorithm, prepare data for algorithmic processing, prepare phases of 

models delivery, perform the estimation of basic navigational parameters, evaluate the accuracy 
of estimation. 

Marine Risk 
 
 
 
 

 
 
 
 

 
 
 

Introductory subjects and other requirements 
Mathematics, data processing methods, vessel‟s safety, navigation, ship‟s construction and 

stability, sea transport, marine traffic engineering 
Objectives 
Upon completion of their studies, the graduating student should:   
 
Know  statistical models of ship collisions, effects of ship collisions, methods of accident risk 

analysis (particularly PHA, HAZOP, FMECA, FTA, ETA), analysis of losses and gains, risk 
management methods, human error models. 

 
Be able to   analyze a ship‟s accident, determine a risk of ship‟s maneuvers in an open and 

restricted area. 

5 
 
 
 
 

 
 
 
 

 
 
 

Marine Traffic Engineering 

 
 
 
 
 
 

 
 
 
 
 
 
 

Introductory subjects and other requirements 
Mathematics, physics, navigation, computer studies 
Objectives 
Upon completion of their studies, the graduating student should:   
 
Know  basics of safety assessment in restricted areas, research methods in marine traffic 

engineering, types and parameters of waterway, waterway operating conditions, designing 

various types of waterway, principles of marine structures construction, parameters of vessel 
traffic flows, one- and two-way vessel traffic, problems of waterway intersections, types of 
mathematical models of vessel flows, elements of mass service theory and linear programming 
applied for the description and control of vessel traffic flow, methods of waterway and vessel 
parameters optimization, navigational risk assessment methods, vessel traffic management 
systems, structures and missions of marine traffic engineering simulators. 
 

5 
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Be able to  assess safety in restricted areas, use research methods of marine traffic 

engineering, asses risk in given marine application, determine waterway parameters, specify 
waterway operating conditions, apply stochastic models to practical solutions, determine 
interactions between hydro engineering structures and vessels, determine vessel traffic flow 
parameters, determine waterway capacity, build mathematical models of vessel traffic flows, 
apply elements of mass service and linear programming to describe and control vessel traffic flow 

and level of navigational risk, manage the safety of navigation in restricted areas using different 
tools. 

 
 

Harbour Manoeuvring 

 
 
 
 
 
 

 
 
 
 
 

 

Introductory subjects and other requirements 

Physics, hydro-engineering, ship handling, steering, marine traffic engineering 
Objectives 

Upon completion of their studies, the graduating students should:   
 
Know  possibilities, limitations and operation principles of selected harbour manoeuvres, the 

role, performance, and safety of tugs in the process of harbour manoeuvring, the influence of 
weather and nautical conditions on the run of manoeuvres. 
 
Be able to   plan and perform typical harbour manoeuvres in a simulation environment, 

particularly turning, berthing and unberthing operations, with regard to external conditions and 
available different means and techniques, practically apply safety and efficiency criteria at any 

stage of the manoeuvre, analyze the current manoeuvring situation and find the optimal solution. 

5 

 
 
 
 
 
 

 
 
 
 
 

 

Fundamentals of Remote Sensing 
 
 

 
 
 
 
 
 

 
 
 
 

Introductory subjects and other requirements 
Mathematics, navigation, informatics, geographical information systems. 
Objectives 
Upon completion of their studies, the graduating student should:   
 
Know  basic methods of data acquisition, construction and principle of operation of various 

sensors, basics of aerial and satellite photogrammetry, compositions of multi-spectral images, 
formats, structure and methods of remotely-sensed data, methods of image content 

classification, selected applications of remotely-sensed data in GIS and navigation. 

 
Be able to   process and manage remotely-sensed data, interpret image contents, develop a 

numerical terrain model, perform geometrical correction of aircraft and satellite imagery, 
mosaicing images, implement remote sensing data in various projects in GIS environment. 

5 
 
 

 
 
 
 
 
 

 
 
 
 

Optional/elective courses   

Specialized subjects  6 

a) Marine Hydrotechnical Introductory subjects and other requirements 1 
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construction or  Navigation, hydromechanics, ships manoeuvring, marine engineering  
Objectives 
Upon completion of their studies, the graduating student should:   
 
Know  principles of harbor and basins planning, destiny, classification of marine structures, 

assessment of ships manoeuvring on port water areas, principles of shore strengthening, 

methods of dredge works, principles of designing and building of marine wind power stations, 
submarine pipelines and oil platforms, chosen problems of oversize  cargo transport. 
 
Be able to   based on scientific methods of risk theory to assess: the parameters of port water 

areas in safety depths, ship berthing  to the quay, hazard connected with exploitation of 
submarine pipelines and oil platforms, besides to prepare of preliminary analysis of oversize 
cargo transport.  

b) Environment Protection 
 
 

 
 
 
 

 
 
 

 
 
 
 
 

Introductory subjects and other requirements 
Chemistry, biology, physics, law. 
Objectives 
Upon completion of their studies, the graduating student should:   
 
Know  basics of ecology, elements of biosystems, basics of the ecology of waters, sources of 

environmental pollution, problems of the conservation of natural resources, Polish and 

international environment protection law, strategy of nature protection, legal and administrative 

sanctions for the use and degradation of the environment, problems of water ecosystems, 
problems of human interference in the hydrosphere, problems of responsible fishing, 
exploitation and exploration of seas and oceans, procedures and methods of environment 
protection, ecological effects of marine disasters. 
 
Be able to   solve complex problems of environment protection, including adequate 

interpretation and application of environmental protection regulations. 

 

a) Weather Routing or 
 

 
 
 
 
 
 
 

Introductory subjects and other requirements 

Meteorology and oceanography, navigation, navigational safety, marine traffic engineering, 

marine salvage and rescue, ship handling. 
Objectives 
Upon completion of their studies, the graduating student should: 
 
Know  the idea of vessel route optimization due to weather condition, mathematical methods 

of constructing speed and fuel characteristics of ships, methods of optimal route determination, 
multifactor optimization of vessel route. 

2 
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Be able to   make speed and fuel characteristics of a vessel, use computer programs for vessel 

route optimization. Perform route testing and calculations for the most convenient route taking 
into consideration real weather conditions and accounting for preset criteria and restrictions. 

b) Artificial Intelligence Methods 
 
 
 

 

 
 
 

Introductory subjects and other requirements 
Applied mathematics, computer studies. 
Objectives 
Upon completion of their studies, the graduating student should: 
 
Know   basic terminology used in the field of artificial intelligence. 

 
Be able to   use a selected software for the programming of artificial neural networks. 

 

a) Logistics in Transport or 
 
 
 
 

 
 
 

 
 

Introductory subjects and other requirements 
Economy, management and organization. 

Objectives 
Upon completion of their studies, the graduating student should:   
 
Know  various aspects of logistic processes and activities, theoretical and empirical problems 

of logistics in transport, methods of analysis and assessment of logistic solutions. 
 
Be able to   identify regularities within transport logistics, be aware of problems and take right 

decisions in terms of logistics. 

2 

b) Quality Management 
 
 
 

 
 
 
 

 
 
 

 

Introductory subjects and other requirements 

Basic Knowledge of International Safety Management Code. 
Objectives 
Upon completion of their studies, the graduating student should: 
 
Know  Principles of the quality management, standard series ISO 9000, structure of quality 

systems, content of a Quality Manual, internal audit techniques, variables for quality 
measurement, rules for certification of the quality systems, quality management in shipping and 

it‟s influence on the safety of navigation. 

 
Be able to   interpret ISO series 9000 standard, structure Quality Manual, realize internal 

audit, design quality procedure, understand quality system implemented in a company.  

 

a) Ship's Navigational Safety or 
 
 

Introductory subjects and other requirements 
Mathematics, physics, marine navigation, navigation equipment, marine traffic engineering, 
safety and risk management. 

1 
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Objectives 
Upon completion of their studies, the graduating student should: 
 
Know  the most important criteria for evaluation of navigational safety, technical means and 

methods of navigational safety at according level, requirement to navigational equipment from 
IMO and also from Poland Register, requirement of international conventions SOLAS, MPDM, 

STCW, SAR, conventions about lines of displacement, resolutions about requirement to 
navigational equipment, methods of increasing reliability of navigation at normal and extreme 
condition, methods of liquidation a consequention of average.   

 
Be able to   analyse of navigational risk and his optimization, evaluation of system possibility 

at foundation his structure, determination of reliability parameters, complex evaluation and 
counting conditions, determination of ships status at counting of technical factor, determination 
of admissible time between observation at proposed level of probability, to select expedient 

means and methods for solution collisions problem, and also problems of grounding. 

b) Fundamentals of ship 

seakeeping 
 
 
 

 
 
 

 
 

Introductory subjects and requirements 
Ship construction and stability, cargo handling, mathematics, physics, basics of oceanography 
Objectives 
Upon completion of their studies, the graduating student should: 
  

Know  principles of ship dynamics, response amplitude operators and characteristics, motions 

in random waves, adverse effects of waves influence on ships. 
 
Be able to  determine ship motions, carry out an assessment of ship seakeeping, determine 

influence of ship‟s course and/or speed on motions in given weather conditions. 

 

 
Additionally: 2ECTS for Diploma Seminar and 20 ECTS for final exam and Diploma Project. 
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Chalmers University of Technology 
Programme:  
Nordic Master in Maritime Management 
 
120 ECTS, MSc 
 

Learning outcome (after completing the course students should be able to...) ECTS 

Mandatory courses:   

Intercultural communication 
Autumn term 

Knowledge and skills 
 Basics in Communication, Social Psychology, and the Psychology of 

Perception 
 Groups and societies as social systems 
 Parameters for describing cultures 

 Socio-cultural outlook on mankind and socialisation processes 
 Selective perception, categorisation and stereotyping 
 Cooperating in international groups 
 Interviewing skills 
 Observing social behaviour and non-verbal communication 

 
Comprehension 

 Power and authority in relations 
 The importance of knowledge of the culture and society of the ”others”  
 The problems regarding the concept of normality 
 The specific nature of one‟s own culture, including one‟s own values 
 One‟s own lack of awareness of one‟s cultural bias  
 Subjectivities (structures and functions) 

 The possible impacts of one‟s own communication 
 Identify obstacles to improvement of communication on ships 

 

Application and analysis 
 Analysing communication as signs and codes (semiotics) 
 Identifying communication problems 
 Attribution of causes to miscommunication 

 Explaining behaviour only using the situation, state of mind, and culture 
(not personal traits) 

 Analysing verbal and non-verbal communication (e.g. interviews) 

7.5 
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 Analysing one‟s own strengths and weaknesses  
 

Synthesis and evaluation 
 Describing and explaining ship culture 

 Assessing intercultural competence 
 Questioning statements about “the others” 
 Describing mechanisms in action in segregation 
 Suggesting courses of action to improve communication 
 Making predictions of future communication challenges 

Human Factors 
Autumn term 

 Explain basic concepts such as ergonomics, cognition, cognitive 
capacities and limitations, Human Factors and the human element 

 Describe and perform a simple Human Factors evaluation of a workplace 
and give examples of solutions to common problems 

 Describe human-technology interaction. 
 Discuss advantages and disadvantages of traditional and new views of 

the so-called human error problem. 

 Demonstrate basic knowledge of fatigue issues and the effects of new 
technology on the human and her work 

7.5 

Quality Assurance 
Autumn term 

 Demonstrate knowledge of QM related philosophy 
 Demonstrate knowledge and understanding of the ISM Code including its 

legal and insurance implications 
 Analyze and assess Safety Management Systems 

 Formulate a safety and environmental-protection policy 
 Participate in management system audits 

7.5 

Strategy management 
Autumn term 

 Analyze the attractiveness of a market or a market segment 
 Analyze the strategic resources– and hence assess competitive 

advantages and disadvantages – of a firm 

 Formulate strategies for single businesses 
 Formulate strategies for corporations – both portfolios, entries/exits and 

organizational/governance forms 

7.5 

Maritime Law 
Spring term 

 Solve simple legal issues  
 Recognize situations in which it is necessary to use legal expertise. 
 Describe the basics of the above-mentioned particular areas 

 Use legal sources to solve simple legal issues 

7.5 

Economy 
Spring term 

 use and explain the content in normal economic reports within 
companies in general and the shipping business in particular 

 Describe and separate different kinds of economic calculation methods 

7.5 
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and to modify and calculate the outcome with the use of such methods 
 perform simple investment calculations with given prerequisites 
 on a basic level understand what a market is and how it influences the 

conditions for the companies 

Master Thesis 30 ECTS 
 

  

Optional/elective courses   

Research Methods (required to write the 
Master Thesis ) 

Autumn term 

 Define and delimit a research question 
 Discuss the benefits and drawbacks of selected data collection methods 

 Apply these methods 
 Interpret and assess the quality of the results 
 Formulate and organize a discussion 

 

7.5 

Port management 
Autumn term 

 Identify critical planning factors when planning tanker terminals, 
container terminals, ro-ro terminals and passenger terminals 

 calculate space required for different terminals 
 identify costs and possible incomes in different terminals 
  understand the logistics in a port area 

7.5 

Chartering and ship operations 

Autumn term 

 perform duties of chartering and operations practice 

 have in depth knowledge in chartering terms and the logistics related to 
ship operations 

 design own tools in MS Excel usable for those tasks 

7.5 

Supply and demand in shipping 
Autumn term 

 Show extensive knowledge of the different parts of the transportation 
chain (Supply and Demand Chain) with respect to shipping. The 

perspective on the distribution is that of the individual companies.  
 Handle the different components in the transportation system, their 

control, and design of channels are to be analyzed.  
 Work with the general requirements and cost structures connected to the 

different modes of transport and solutions are outlined and evaluated in 
light of value creating in logistics.  

 Identify connection and disconnection between cost and price in logistics 
and transportation is further developed in the terms of full cost covered 
or marginal costs. Technical aspects, organizational prerequisites and 
market considerations within logistics complicate traditional cost and 
revenue analysis. 

 Deal with the different functions within the distribution chain as well as 
the different distribution structures from physical, financial, and 

7.5 



      

 

efficiensea.org 23 

 

Part-financed by  

the European 

Union 

Confidential 
 

information perspective.  
 To adapt a deeper understanding of the relations between costs and 

revenues in existing and future transportation structures. This section of 
the industry has a large portion fixed costs and vaguely formulated 

marginal costs.  
 Pricing with a base in marginal costs in relation to full financial coverage 

is to be understood and necessary adjustments in order to adapt 
economic models to financial realities as technical aspects, organizational 
preconditions and demands from the market complicates the analysis of 

cost and revenues. 

 

Classification and regulation 
Autumn term 

 Understand the role of international maritime organisations and the 
process of changing international regulations 

 Understand and explain the role and function of a classification society 
 Understand the requirements for classification and statutory surveys 
 Plan for scheduled surveys. 

7.5 

Maritime Leadership 
Spring term 

 knowledge about different leadership models 
 use coaching as leader 
 understand the value of good communication 
 knowledge about target-based leadership 

 knowledge about group theories and group processes 
 knowledge about conflict handling 

 ability to carry through difficult conversations 

7.5 

Risk Management  
Spring term 

 understand the principles and apply the methods of systematical risk 
assessment in shipping 

 employ the risk management methods connected to ISM-code 
 detect and asses risks and handle the risk control connected to the ISPS-

code 
 use statistics and probability theory as a basis for assessing risks 
 apply risk management principles in the development of accident 

prevention schemes 
 have an understanding for the variation of the different areas of practice 

that may involve risks 
 have an understanding of how organizational structures influence risk 

7.5 

Shipping and Marine Environment 
Spring term 

 Describe different techniques to reduce the environmental impact from 
shipping 

 Describe the major regulations, national and international conventions 

7.5 



      

 

efficiensea.org 24 

 

Part-financed by  

the European 

Union 

Confidential 
 

applied to prevent negative effects from shipping on the environment 
 Discuss the environmental impact from shipping in a wider context e.g. 

the concept of climate change 
 Communicate with both researchers and authorities about present and 

future regulations and their underlying data concerning shipping and the 
maritime environment 

Maritime Logistics  
Autumn term 

 define technical terms 
 explain basic technical and operational concepts 
 characterise the traffic modes sea, road, rail, air and pipelines as well as 

combinations of them 
 combine technical components and operational concepts into freight 

transport systems based on sea transport 
 choose and illustrate an appropriate transport chain for a specific 

transport demand 
 analyse and compare the roles and interests of private and public 

stakeholders 

  review trends and challenges for the maritime freight transport industry 

7.5  

 

Programme:  
Naval architecture 

120 ECTS, MSc 

Learning outcome  
(after completing the course students should be able to...) 

ECTS 

Obligatory courses   

Ship geometry and hydrostatics  Use a CAD software to generate a ship hull 
 Understand a lines drawing 
 Discuss hull main particulars using the right terminology 

 Show knowledge about the main effects influencing the stability 
 Analyse a ship hull with respect to intact and damaged stability 
 Take rules and regulations into account in hull design 
 Show knowledge about deterministic and probability methods for 

damaged stability 

7.5 

Ship resistance and propulsion  Show knowledge about the governing equations on which the theory for 
ship resistance and propulsion is based 

 Explain the concept of similarity for model and full scale ships 
 Explain the resistance components for different hull types 
 Show knowledge about the inviscid flow around a hull 
 Show knowledge about wave making, wave interaction and wave 

resistance 

7.5 
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 Show knowledge about two and three dimensional boundary layers on a 
ship hull 

 Use the ITTC 78 method for full scale resistance prediction based on 
model tests 

 Show knowledge about empirical resistance prediction methods 
 Show basic knowledge of hull design 
 Show basic knowledge of numerical methods for prediction of the flow 

around a hull 
 Show knowledge about propeller geometry and principles for propeller 

operation 

 Show knowledge about propeller operation in uniform flow - open water 
test 

 Explain how the propeller works using momentum and blade element 
theory 

 Describe the self-propulsion test and the propulsive factors 
 Show knowledge about propeller cavitations 
 Show knowledge about propeller induced vibration and noise 

 Show knowledge about alternative propulsion systems 

Marine structural engineering After finishing the course the student will have basic knowledge in marine 
structural engineering. This knowledge could be used to systematically solve 

basic problems. More specifically, the student should be able to: 
 identify and discuss which loads a ship is subjected to 
 carry out a strength analysis and calculation on a part/parts of a ship 

 suggest modifications of a ship design in order to improve or fulfil design 
criteria 

 carry out minor reliability based analyses on a part of a ship 
 understand which effects the variation in loads has together with basic 

fatigue theory and which consequences this may have on the design life 
of a ship 

 critically evaluate and compare various design concepts with respect to 

material, geometry and structural aspects. 

7.5 

Ship motions and wave induced loads  Show thorough understanding of ship and wave dynamics as well as 
manoeuvring 

 Show knowledge about used simplifying assumptions and some insight 
into the available mathematical or numerical tools. 

7.5 

Design project  Apply their knowledge and understanding, and problem solving abilities 
in new or unfamiliar environments within broader (or multidisciplinary) 

15 
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contexts related to Naval Architecture 
 Demonstrate the ability to participate and contribute to a design process 

as a member of a team 
 Demonstrate the ability to use systems engineering tools 

 Demonstrate the ability to plan and design a complex product like a 
commercial ship (ship and offshore track) 

 Propose new concepts and designs to meet transport needs and 
limitations for ships (ship and offshore track) 

 Demonstrate the ability to plan and design small boats like sailing yachts 

(yacht track) 

 Propose new concepts for yachts based on customer requests (yacht 
track) 

Master Thesis   30 

Elective courses   

Marine transport and economics  Describe the actors in shipping  
 Identify and describe ship types and their characteristics  
 Describe the shipping markets and the influence of market cycles  
 Calculate the economic result of a specific voyage 
 Identify and explain the different costs associated with shipping  
 Explain the difference between bulk shipping and general cargo shipping 

 Describe different ways of financing ships 
 Describe the role and impact of regulatory framework of maritime 

economics 

7.5 

Yacht materials After the course you should have the factual knowledge and understanding, be 

able to structure the area of yacht materials, handle applications and judge 

materials according to various criteria. Thus you should be able to:  

 apply/inform/describe methods, updates, impacts and challenges in the 

field of yacht materials synthesize/explain from constituents through 

structure through interactions through processing to properties to 

performance to applications  

 apply your so-far knowledge of physics, materials and mechanics, and 

new knowledges acquired in the course towards improved, high quality 

materials and their performances. This is necessary towards cost/profile 

analysis in the field.  

7.5 
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 Apply knowledges acquired through studying separate parts in the 

course to prepare your own application (problem based learning, PBL). 

 Implement micromechanics and macro mechanics approaches and 

develop your own computer code based on MATLAB for calculating 

laminates independently form issues, conclude/judge/compare; this 

imparting more increased complexity in the analysis of yacht materials. 

Finite element simulation in design After completion of this course, the student should be able to 

apply the basic theory of the finite element method as a numerical method to 
solve the elasticity equations for stresses and strains, apply FEM for the 
structural instability problem, use commercial software for stress analysis and 
redesign. 

7.5 

Fatigue design After completion of this course, the student should be able to 
 

 Identify fatigue loading situations for engineering components and 
structures 

 Choose and apply different (stress based, strain based and fracture 
mechanics based) approaches to the fatigue design of components and 

structures, and also understand the limitations of these approaches 
 Master design against fatigue life under multi-axial loading situations 
 Formulate algorithms needed to analyse fatigue life under irregular load 

histories 
 Understand and describe the physical background to initiation and 

growth of fatigue cracks in polycrystalline metals 
 Design fatigue loaded welded joints according to European design codes 

7.5 

Computational hydrodynamics and 
optimisation 
 
 

 

 
 
 
 
 
 

 Use SHIPFLOW and Fluent, two modern commercial software for CFD 
predictions 

 Identify difficulties in computing good quality CFD solutions 
 Judge and improve the quality and usefulness of the obtained solution 

 Discuss the basic theory behind CFD softwares using the right 

terminology 
 Read and discuss scientific literature in the subject 
 Use the parametric CAD software FRIENDSHIP to modify an existing ship 

hull 
 Discuss basic optimization theory using the right terminology 

7.5 
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Ship structures advanced course After finishing the course the student will have professional competence 
to systematically solve general problems which involves stability of 
structures, in particular stiffened lightweight shell structures. More 
specifically, the student should be able to:  

 identify and discuss the functionality of the structural elements in a ship 
structure, both from a global and local perspective 

 carry out a structure stability and buckling analysis of a stiffened thin-
walled lightweight structure 

 interpret and use classification rules in order to design lightweight 
structures according to given design criteria 

 understand and discuss the meaning of the effective flange concept 
 critically evaluate and compare various design concepts with respect to 

material, geometry and structural aspects 

7.5 
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KyAMK, Finland 
Master Programme:  
Maritime Administration, 60 cr 
(10 + 10 + 10 + 30); 

Degree: Master in Marine Technology 
 

Learning outcome (after completing the course students should know...) ECTS 

Mandatory courses:   

Leadership 
The student develops his/her value of 

leadership skills in a modern and 
multicultural working environment 

Course 1: Self-mastery and leadership development (5 cr): The student 
develops skills of self-mastery and understanding of leadership as a professional 

role needed to produce and guide change in organisations. 
Course 2: Human-resources management (3 cr): The student understands 
the core processes of human resource management (HRM). S/he learns how 
HRM influences on welfare and motivation of personnel as well as on the 
organisational performance and strategy implementation. 
Course 3: Values, ethics and social responsibility (2 cr): The student 

understands connections between values and leadership behavior in his/her own 
action. The student identifies change, growth, development and learning values 
in the working environment, identifies values of efficiency, success and technical 
and economical values, identifies values of safety, traditions and hierarchy and 
s/he is able to identify his/her own values and develop one's own behaviour. 

10 

Strategic business management 

The student develops his/her business 
management know-how both from the 
perspective of financial control and 
profitability as well as from customer 
relationship and marketing perspective. The 

objective is to understand how business 

processes can be developed in a holistic 
way in constantly changing environment. 
The student learns to use tools for strategic 
planning. 

Course 1: Financial control of the strategic planning (3 cr): The student 

understands how accounting assists decision-making process and its influence in 
the strategic planning. 
Course 2: Managing Customer Relationships and Marketing (3 cr): The 
student understands the strategic significance of customer relationships. S/he 
can identify different kind of relationships and develop firm's marketing based on 

value-creating thinking of customerships. 

Course 3: Creative Business Strategies (4 cr): The student can identify and 
analyse new business opportunities in constant change of business environment. 
 
 
 

10 

   

Optional/elective courses   
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Environmental and safety  
management  
 
 

Course 1: Environmental Management (5 cr): The student knows how to 
develop the environmental protection in his/her own organization. 
Course 2: Safety Management (5 cr): The student can impliment safety 
management as a part of organization every day work. The student gets tools for 

safety management. 

10 

Port operations and logistics 
Sea transportations are only a part of SCM 
(=Supply Chain Management). The student 
needs to understand the whole chain and 

also manage logistics happened during 
staying in harbours and outside. Important 
in SCM is working in networks. 

Course 1: Supply Chain Management (4 cr): The student understands supply 
chain management and its completeness, parts and costs. S/he can use SCM in 
his/her own tasks. 
Course 2: Logistics Services (4 cr): The student understands logistics 

services as a part of SCM and is able to select the best logistical service 
suppliers. 
Course 3: Managing Networks in Logistic (2 cr): The student understands 
Supply Chain Management allied with Maritime and manages networks and tools 
for it. 

10 

Master thesis The main goal: The student deepens knowledge of his/her specialisation and 

develops working life on the organizational level. 
 
 
 

30 

Master Programme:  

Technology Administration, 60 cr 
(10 + 10 + 10 + 30); 
Degree: Master of Engineering 
 

Learning outcome (after completing the course students should know...)  

Mandatory courses:   

Leadership, as above 
 

 10 

Management of technology expertise 
The student understands the meaning of 
expertise and management of expertise in 

a project. The student familiarise him or 
her with some of new technology 

Course 1: Managing Expertise in Technology Project (5 cr): The student 
learns how to manage a project. 
Course 2: Renewal of Business through Innovations (5 cr): The student 

gets tools of renewing business through innovations by own development project 
and systematical planning.  

10 
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Gdynia Maritime University 
 

Master Programme:  
Data Communication Networks, 90 
ECTS 

Degree: Magister inżynier  
(start February 2011) 

 

Course Learning outcome (after completing the course students should know...) ECTS 

Numerical Methods 

 description of physical phenomena by means of integral and differential operators 
 finite dimensional approximation of physical quantities 

 methods for solving systems of ordinary differential equations 
 methods for solving systems of partial differential equations 
 numerical methods of solving equations with integral operators and -integral-differential 

operators 
 computer formulation of equations describing electric circuits 
 computer solution of equations describing the electrical circuits 

3 

Optimization Methods 

 engineering design by using optimization methods 
 goal function 

 mathematical conditions for the existence of a minimum of several variables 
 coordinate search 
 gradient method 
 Newton-Raphson method 

 Ramez method 
 optimization of a linear programming problem 
 generalization of the nonlinear programming 
 optimization using the concept of convexity function 
 convex programming 
 meta-heuristic methods 

 genetic algorithms 

 evolutionary algorithms 
 examples of the use of optimization methods in engineering design 

3 

Optoelectronic components and systems 

 matrices of propagation of light rays 
 propagation of light rays through optical components and systems 
 focusing plane wave illuminating 

 Gaussian beam parameters 
 energy photon and light volume radiometric 

3+2 
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 average power, peak power and laser pulse energy 
 stable laser resonators 
 design of laser resonators 
 optical elements (lenses, mirrors, polarizers, retarders) 

 modulation and light modulators 
 optic modulators 
 generation of second harmonic 
 light detectors (thermal and photon) 
 analyzing the image converters 

 CCD sensors 

Infrared Detectors 

 thermal radiation 
 thermal radiation - the parameters and the atmospheric transmission 
 classification of the infrared detectors 
 performance of the infrared detectors 
 thermal infrared detectors 
 infrared photon detectors 

 comparison of infrared detectors 

1+1 

Programmable digital circuits 

 classification of programmable digital systems 
 manufacturing technology of programmable digital systems 
 architecture of programmable digital systems 

 description language of programmable digital systems 
 synthesis of logical blocks 

 library and component generators 
 System-on-Chip solution 
 use of programmable devices 
 Structured ASIC systems 
 directions of development of digital programmable control systems 

2+1 

Diagnostics and reliability 

 statistical theory of reliability 
 physics of damage 
 quality and reliability of the systems in the full life cycle 

 reliability test planning 
 damage models in electronic circuits 
 functional testing oriented on damage 
 techniques of testing memory chips, processors, integrated circuits, programmable 

digital systems 
 application of neural networks in diagnosis 
 processing of experimental data 

3 
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 EU standards and regulations 

Electromagnetic Compatibility 

 electromagnetic compatibility, interference emission, regulations, standards 
 sources of interference and basic methods of interference avoiding 

 grounding and shielding techniques 
 suppression elements and components  
 resistance and ways to prevent distortions in analogue circuits 
 resistance and ways to prevent distortions in digital circuits 
 methods of interference in computer systems and radio- 

-communication systems 

 interference measuring  
 effect of electromagnetic fields on human body 

1+1 

Programming Web services 

 structure and functions of CMS 
 the role of databases in the CMS 
 LAMP technology 
 . NET and ASP.NET 

 MS Visual Studio 
 Network Services. NET 
 Services Windows SharePoint 
 Microsoft Office SharePoint Server 

3 

Distributed Programming 

 concurrent and Distributed Programming 

 correctness of concurrent processes 
 problem of deadlock 
 Petrie's networks 
 processes and threads creation and synchronization 
 distributed algorithms 
 distributed environments characteristics and examples  
 practical ways to implement distributed environments 

2 

Spread spectrum technique 

 CDMA systems 
 DS CDMA systems, CDMA FH - basic analysis, fast and slow frequency hopping 
 analysis of the DS CDMA systems and FH CDMA systems 

 generation of pseudorandom sequences 
 Gold sequences 
 DS CDMA system resistance to the interference 

 assessment of the capacity of cellular networks 
 dynamic power control 
 analysis of the FH CDMA system with a slow frequency hopping  
 analysis of the FH CDMA system with fast frequency hopping 

1 
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 RAKE receiver 
 Walsh functions 
 DS applies to CDMA in IS-95 system 
 application of FH CDMA in GSM 

Open and Distributed Systems 

 characteristics of distributed systems 
 Overview of networking 
 overview of network protocols 
 concurrency control 
 BSD sockets 

 distributed shared memory 
 remote procedure call 
 procedure, date and time 
 Naming Service 
 data sharing 
 Access Transaction 
 services, file systems 

 security issues in distributed systems 
 Distributed Operating Systems 
 examples of distributed operating systems 

3 

Database Systems 

 database 

 data model 
 relational data model 

 relational algebra 
 relational account 
 SQL 
 transaction management 
 designing relational databases 
 normalization 

 data modelling 
 procedural SQL 

 batch processing 
 triggers 
 client application development 
 physical limitations of data 
 data Security 

 distributed databases 

2 

Fuzzy Logic Systems  introduction to computational intelligence 3 
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 first generation fuzzy sets 
 Fuzzy logic 
 Mamdani, Sugeno, Tsukamoto systems 
 ANFIS network 

 fuzzy modelling 
 first-generation fuzzy logic systems designing 
 introduction to the second generation of fuzzy logic 

Measurements of radio communications 
systems 

 methods of measuring 
 power measurements 

 frequency measurement 
 spectrum measurements 
 quality modulation measurements (AM, FM, PCM, FSK, PSK, QAM) 
 methods of measuring radio receivers 
 measuring equipment 
 digital measurement methods (bit error rate) 
 measurements of base stations and mobile stations 

 automation of measurements in maintenance and network management 

1+2 

Microelectronics 

 CMOS integrated circuits 
 SOI technology 
 ASIC IC's 

 semiconductors used in microelectronics 

2 

Techniques of radio signals emission 

 high-frequency amplifiers 
 high-frequency linear amplifier 
 parasitic phenomena in the high-frequency amplifiers 
 pulse operation of high-frequency amplifiers (Class D) 
 automation systems with multi-joint load 
 structure of the circuit output terminals for GSM and satellite 

 emissions within the multi-point network 

1 

Linear and passive microwave circuits in 
radio-communications systems 

 outline of the technology of microwave monolithic integrated circuits 
 principles of software for analyzing electromagnetic problems 

 directional couplers 
 directional filters 
 multiplexers 

 electronically controlled switches, attenuator, and phase modulators 

2 

Modelling of electronic components and 
circuits 

 introduction to modelling 
 models types, classification and characteristics 
 estimation parameters of electronic circuits models 

1+2 
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 examples of electronic components models definition 
 model analysis in SPICE 

Design of digital radio devices 

 Convolution encoding 

 Viterbi algorithm 
 hard- and soft- decision-making decoding 
 popular convolution codes and their characteristics 
 frequency and phase synchronization in the digital systems 
 bit and block synchronization 
 digital frequency synthesis 

 random access to the radio channel (P-Aloha, S-Aloha) 
 buffering in trunking systems 

2 

Embedded Systems 

 embedded systems development 
 embedded systems real-time simulations 
 analogue/digital converters 
 asynchronic data transmission (RS232, 1-wire) 

 synchronic data transmission (SPI, I2C) 
 CAN interface 
 examples of the embedded systems 

2 

Selected topics of contemporary 

electronics 

 roadmap of the semiconductor technology development 
 boundaries of the microelectronic development 

 selected issues of nanoelectronics 
 influence of radiation on ICs 

1 

Selected topics of DSP 

 signal processing in sensor networks 
 wireless sensor networks 
 limitation of frequency band end power consumption in wireless sensor networks 
 optimalization of source coding and channel coding in wireless sensor networks 

 distributed signal processing 

2 

Nonlinear and active microwave circuits 

in radio-communications systems 

 classification of useful and parasitic effects in nonlinear microwave circuits 
 nonlinear models of microwave diodes and transistors 
 Kerr algorithm 

 conversion matrix method in frequency converter analysis 
 outline a general method of harmonic balance 

 rules for the nonlinear analysis of microwave oscillators 
 transistor power amplifiers in the microwave band  

2+1 

Next-generation radio communications 
systems 

 TETRA system architecture and properties 
 Tx/Rx channels in TETRA 
 TEDS system as a TETRA evolution 

1 
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 UMTS system architecture 
 UMTS system capacity, cell organization 
 services in UMTS 
 WB CDMS/FDD and WB CDMA/TDD radio interfaces 

 RAKE receivers 
 HSDPA and HSUPA subsystems 

Digital broadcasting systems 

 Digital Audio Broadcasting 
 DRM system 
 voice signal digitalization 

 video signal digitalization 
 family of the MPEG standard 
 channel coding methods 
 OFDM modulation and its properties 
 hierarchical modulation and coding 
 DVB-T, DVB-c and DVB-S systems 
 single frequency TV networks 

2 

Systems and wireless networks 

 wireless systems 
 802.11 & 802.16 standards 
 characteristics of wireless systems: Bluetooth, Hiperlan2, UWB,  

Zig-Bee 

 modulation 
 access to the medium 

 architecture of the communication protocols 
 routing 
 self-organizing networks 
 protocol stack architecture 
 protocol stack implementation 

1 

Master thesis     missing? 
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Annex II 

Consortium Agreement 

 

between 

 

Chalmers University of Technology, Sweden, 

Kymenlaakso University of Applied Sciences, Finland 

Maritime University of Szczecin, Poland and  

Gdynia Maritime University, Poland 

 

concerning the exchange of students participating in the EfficienSea (hereafter 

eSea) trainee programme. 

 

Preamble 

 

This Agreement has been concluded by and between Chalmers University of Technology, 

Sweden (hereafter Chalmers), Kymenlaakso University of Applied Sciences, Finland 

(hereafter KyAMK), Maritime University of Szczecin, Poland (hereafter MUS), and Gdynia 

Maritime University, Poland (hereafter GMU), hereafter referred to as the Consortium. 

 

The faculties/departments responsible for implementing the mobility/exchange programme 

are the Department of Shipping and Marine Technology at Chalmers;  Seafaring and 

Logistics Department, Business Department and Technology Department at KyAMK;  the 

Faculty of  Navigation at MUS; and the Department of Maritime Telecommunication at GMU. 

 

Article 1. Purpose and scope of the agreement 

 

The purpose of this agreement is to outline the principles and terms of implementing the 

students‟ mobility within the Consortium in the framework of the eSea trainee programme.  

 

This Agreement has to be implemented within the legal requirements of each participating 

institution. The provisions of this agreement shall not be construed so as to diminish the 

fully autonomous position of any of the universities in the Consortium. 

 

Article 2. Structure and Organisation of the Cooperation 

 

The implementation of the programme is supervised by a joint Reference Group (hereafter 

RG), with maximum two representatives from each institution. The RG may invite 

representatives of the Consortium universities that are not members of the RG to 

participate in individual tasks and projects. The RG shall be responsible for ensuring that the 

teaching offered in the framework of the eSea trainee programme is delivered of the highest 

academic standards. Any considerable changes implemented to the courses and modules of 

the curriculum of the eSea trainee programme must be submitted to the RG for approval. 

The RG will meet at least once a year and hold online meetings, when necessary.  

 

Each university covers its own expenses related to the administration of the programme in 

the first cycle of the eSea trainee programme. 
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Article 3. Programme Structure 

 

The academic part of the eSea trainee programme is complementing and supporting the on-

job-training performed by the trainees. Each trainee is registered as a student at given 

university within the Consortium and the trainee is awarded the diploma from the host 

university. 

 The aim of the mobility programme is to provide education of highest international level in 

the fields related to maritime cluster. The employer of the individual trainee and the trainee 

decide upon the choice of programmes and courses to meet the skills, knowledge and 

competencies which the trainees are expected to acquire and if the trainee is planning to be 

awarded a MSc degree formal requirements at the host university have to be fulfilled. The 

RG of cooperating universities acts as a supporting body to guide the trainee to required 

curriculum.  The background of the trainee should meet the entry criteria of the chosen 

programmes/courses.  

 

The language of the mobility programme is English. If the course is given in native language 

only the university will do their best to provide individual study path/ tailor made tuition in 

English for the trainee.  

 

The trainees can either be enrolled to the master study programmes at given university 

leading to the MSc degree within the Consortium or choose individual courses if available.  

 

The following MSc programmes serve as a base for the mobility programme for the 

trainees: 

 

 University  Major study area 

Nordic Master in Maritime Management, 

MSc programme of 120 ECTS 

Chalmers Maritime Management 

Naval Architecture,  

MSc programme of 120 ECTS 

Chalmers  Maritime Design and Technology 

Navigation , MSc programme of 90 

ECTS 

MUS Maritime Operations 

Maritime Administration, MSc 

programme of 60 ECTS 

KYAMK Maritime Management 

Technology Administration for 

engineers, MSc programme of 60 ECTS 

KYAMK Maritime Management (Technology) 

Intern. Business Management, MSc 

programme  of 90 ECTS 

KYAMK Maritime Management (Business)  

Data communication networks, MSc 

programme of 90 ECTS  

GMU Maritime Operations (Technical) 

 

 

 

The trainees are recommended to study at least in two different universities. The length of 

the study period in each university may vary according to the student‟s individual study 

plan.  

 

The study structure in MSc programmes: 

- Nordic Master in Maritime Management: 1 week per month of activities at the universities 

+ tasks on the online study platform  

- Navigation: 11 weeks per year at MUS from March to May 

- MSc programmes at KyAMK: 1-2 days/month and one module of 5 or 10 credits last for 1-

3 semester 
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-GMU: 15 weeks/semester for full time studies and part-time studies: 2 weekends (Fridays, 

Saturday and Sunday) /month per semester  

 

 

The following mobility regulations apply: 

- In case of Nordic Master in Maritime Management 45 credits may  be chosen outside 

the programme 

  

- In Finland students can choose 10-20 credits outside the programmes 

 

 

Article 4. Degrees and Diplomas 

 

Students successfully completing the study programmes will be awarded a Master‟s degree 

by the host university where the student submits his /her final thesis. Diploma Supplement 

and official transcript will be issued to all trainees. If the trainee completes individual course 

then a course certificate will issued. 

 

The course certificate may include a note that the course was taken in the framework of the 

eSea trainee programme (?) 

 

 

The names of the degrees are: 

 

 

- in Chalmers: Degree of Master of Science (Two Years) 

 

 

- in KYAMK: Master of Marine Technology, Master of Technology,   

Master of Business Administration Master of Marine Technology = 

Merikapteeni (ylempi AMK) 

Master of Technology  = Insinööri (ylempi AMK) 

 

      

- in MUS:  Master of Science (magister  inżynier) 

 

                                     

- in GMU:  Master of Science (magister inżynier) 

 

 

Article 5. Master’s thesis 

 

The topic of the Master‟s thesis is approved by the university where the student submits 

his/her final thesis (host university). The university supervises and assesses the thesis 

according to the procedures and regulations of that university. 

 

Article 6. Student admission  

 

The admission of the students to the host universities is based on the local admission 

criteria.  

 

The common admission criteria for the exchange students are:  

 A Bachelor‟s degree of 180 ECTS in science (B.Sc.) or engineering (B.Eng) or 

documented equivalent studies. 
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 Professional experience in related fields is considered a merit. 

 Good knowledge of written and spoken English. Applicants must provide proof of 

their proficiency in English through an internationally recognised test, i.e. TOEFL, 

IELTS, The required minimum scores in the language tests are defined by the 

Consortium universities. 

 

 

Students who have complaints regarding the admission must refer to the appeals policy and 

procedures of the host university. 

 

 

Article 7. Rights and status of the trainees  

 

There are local regulation reg. students rights and obligations at each university. The 

regulations of the host university apply to the trainee. The trainees follow the same rules as 

the students of the host university.  

 

Article 8. Use of ECTS and grading system 

 

The Consortium universities will use the national grading scale for the assessment of course 

work and thesis. All universities use a credit system equal to the ECTS (European Credit 

Transfer System). The RG will compile a scaling table/conversion table of all the grading 

systems used within the Consortium. 

 

Article 9. Tuition fees and Student Union fees 

 The Consortium universities do not charge tuition fees from any eSea trainees with 

exception of students having MUS as a host university or being a part time student at GMU.  

 

Chalmers charges admission fees from degree seeking students who are non-EU/EEA 

citizens from 2011. The following non-EU/EEA citizens are exempted from admission fees: 

- Students studying at Chalmers as exchange students according to agreements between 

Chalmers and partner universities  

- Students who have dual citizenship in both an EU country and a non-EU country 

 

KyAMK does not charge any admission and tuition fee from students. 

 

 

MUS charges admission fees of 85 PLN in 2010 and the fee may change in following years.  

The following students are exempted from admission fees and tuition fees: 

 

- Students studying at MUS as exchange students according to agreements between MUS 

and partner universities. (But standard tuition fee of 5900 PLN is charged from the part 

time students in 2010 at Navigation programme.) 

 

GMU charges admission fees of 85 PLN in 2010 and it may change in following years 

The following students are exempted from admission fees: 

 

- Students studying at GMU as exchange students according to agreements between GMU 

and partner universities. 

 

Should the national legislation change in this respect in any of the Consortium countries, the 

RG will make necessary amendments to the fee policy, which will reflect on this agreement.  
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At Chalmers according to the regulations, all students are obliged to pay the Student Union 

membership fee. 

 

At KyAMK students are not obliged to pay the Student Union membership fee unless they 

want join the Student Union. 

 

At MUS students are not obliged to pay the Student Union membership fee unless they want 

to join the Student Union.  

 

At GMU students are not obliged to pay the Student Union membership fee unless they 

want to join the Student Union.  

 

 

Article 10. Rights and obligations of the parties 

 

The Parties to this Agreement commit themselves to organizing and implementing the joint 

mobility programme for a period of 2 academic years starting from the academic year 2011-

2012.  The Parties to this Agreement shall individually and collectively, through their 

teaching and assessment, be responsible for the quality of the mobility programme and for 

the high standards of the degrees. 

 

 

All Consortium members will be responsible for; 

 organizing teaching in the programme according to the jointly approved curriculum 

and division of  tasks, 

 providing academic support, counselling and tutoring for all students, ensuring that 

appropriate library and computer facilities are made available for students, 

 providing possibilities for learning elementary/basic skills in the national language for 

all, 

 sending appropriate representatives to RG meetings, 

 appointing one academic and one administrative representative to the RG according 

to the needs and the budget available 

 performing continuous evaluation of the programme according to the institutional 

quality assurance procedures.  

 

The RG will be responsible for; 

 overseeing the implementation of the programme, 

 ensuring that the teaching offered in the framework of programme is delivered to the 

highest academic standard, 

 ensuring continuous development of the programme 

 

 

Article 11. Quality assurance 

 

Quality assurance will be based both on the ongoing national and university level practices 

and policies and on specific quality assurance activities agreed upon by the Consortium and 

implemented by the RG(?). Each institution will have contact person for the programme, see 

Annex I. 

 

 

Article 12. Renewal, termination and amendments 

 

This Agreement will come into effect with the appropriate signatures of each university of 

the Consortium and it will be in force for a period of two years. Parties to this Agreement  
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may withdraw from the Agreement, and consequently from the Consortium, by giving six 

months notice to the other parties in writing. In the case of such withdrawal, it is agreed 

that any student, who at the date of the withdrawal has been accepted for the mobility 

programme and has commenced studies at the institution withdrawing from the 

Consortium, may complete the courses under the terms of this Agreement within 2 years 

from the time he/she was accepted into the Programme. The Agreement is renewable and 

may be amended by mutual written consent of all the Parties. 

 

Article 13. Conflict resolution 

 

The RG shall endeavour to jointly resolve any disputes arising from interpretation of this 

Agreement. Any disputes that cannot be solved by the RG shall be subject to negotiations 

between the Presidents on the Consortium universities.  

 

 

 

 

 

 

 

This Agreement has been signed in four originals, of which each institution has taken one. 

 

Institution    Signature  Place and date 

 

 

Chalmers University of Technology     

Prof. Karin Markides   …………………….. ………………….. 

President and CEO 

 

Kymenlaakso University of Applied Sciences ………………….. ………………….. 

President/rector Ragnar Lundqvist 

Lic.Sc. (Tech.) 

 

 

Maritime University of Szczecin  ………………….. ………………… 

Rektor 

prof. dr hab. inż. kpt.ż.w. Stanisław Gucma 

 

 

Gdynia Maritime University   ………………….. ………………….. 

prof. dr hab. inż. Romuald CWILEWICZ 
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Annex 1 
 
 

Contact persons 

 

Chalmers Magda Wilewska – Bien (RG member) 

Erasmus coordinator: 

KyAMK Pirjo-Liisa Vaittinen (RG member) 

Erasmus coordinator: 

MUS Wieslaw Juszkiewicz (RG member) 

Erasmus coordinator:  

GMU Marcin Waraksa (RG member) 

Erasmus Coordinator: 
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1 General information 
 

The EfficienSea (eSea) is an international EU project within Baltic Sea region 
programme. It started in the beginning of 2009 with a duration of three 

years and possibility of prolonging the project for another two years. 
 

The EfficienSea Trainee Programme (TP) is a solution that matches the 
specific competence requirements of eSea partners with promising 

candidates willing to make a career in maritime sector and providing them 
with solid study program to develop the required skills. 

 

The academic part of the programme is a tailor made curriculum offered by 
a group of universities (hereafter referred to as the Consortium) in the Baltic 

Sea Region (BSR): 
- Chalmers University of Technology, Sweden (Chalmers),  

- Kymenlaakso University of Applied Sciences, Finland (KyAMK),  
- Maritime University of Szczecin, Poland (MUS),  

- Gdynia Maritime University, Poland (GMU). 
All members of the Consortium participate actively in the EfficienSea project. 

 
The trainee programme starts in academic year 2011/2012. The education 

for the trainees will be provided by four participating universities.  The aim 
of the mobility programme is to provide education of highest international 

level in the fields related to maritime cluster. The employer of the individual 
trainee together with the  Reference group (RG)  of cooperating universities 

jointly decide upon the choice of programmes and courses to meet the skills, 

knowledge and competencies which the trainees are expected to acquire. 
The background of the trainee should meet the entry criteria of the chosen 

programmes/courses.  
 

Because of serious differences in master programmes realized at 
universities, the well functioning curriculum should enhances the trainee as 

a student (leading to Master of Science Degree) and that supplies the 
employer´s organization a staff with up to date competences by pointing the 

best path of studying. TP uses of an already existing master programmes as 
a frame.  
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2 Guidelines for Trainee Programme  

The scope of the study part should be broad to ensure that the trainees will 
find their education tracks. Therefore the main areas of interest in the 

maritime sector (Maritime Management, Maritime Operations and Maritime 
Design & Technology) were identified. Trainees and their employers would 

have the possibility to personalize the curriculum to a certain degree in order 
to obtain required specialization by choosing suitable courses.  

 

Suggested areas/specializations of study within eSea trainee programme: 
 

1. Maritime Management  
 Logistics 

 Business development 
 Administration 

 
2. Maritime operations  

 Nautical 
 Technical 

 Commercial 
 

3. Maritime Design & Technology  
 Offshore energy 

 Shipping 

 Yachting 
 

The following MSc programmes offered by the participating universities 

serve as a base for the mobility programme for the trainees (Table 1): 

Table 1 MSc programmes offered by the participating universities and the corresponding major areas 

of studies 

Programme name University  Major study area 

Nordic Master in Maritime Management, 

MSc programme of 120 ECTS 

Chalmers Maritime Management 

Naval Architecture,  

MSc programme of 120 ECTS 

Chalmers  Maritime Design & Technology  

Maritime Administration, MSc 

programme of 60 ECTS 

KYAMK Maritime Management 

Technology Administration for 

engineers, MSc programme of 60 ECTS 

KYAMK Maritime Management (Technology) 

Intern. Business Management, MSc 

programme  of 90 ECTS 

KYAMK Maritime Management (Business)  

Navigation, MSc programme of 95 

ECTS 

MUS Maritime Operations 

Data communication networks, MSc 

programme of 90 ECTS  

GMU Maritime operations (Technical) 
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The language of the study part of the trainee programme is English. If the 
course is given in native language only the university will do their best to 

provide individual study path/ tailor made tuition in English for the trainee.  
The trainees can either be enrolled to the master study programmes at 

given university leading to the MSc degree within the Consortium or choose 
individual courses. The admission of the students to the host universities is 

based on the local admission criteria.  
 

Students successfully completing the study programmes will be awarded a 

Master’s degree by the host university where the student submits his/her 
final thesis. Diploma Supplement and official transcript will be issued to all 

trainees. If the trainee completes individual course then a course certificate 
will issued. 

 
The names of the degrees at the participating universities are: 

- in Chalmers:  Degree of Master of Science  
- in KYAMK:      Master of Marine Technology ( Merikapteeni, ylempi  AMK),    

  Master of Business Administration  
  Master of Technology (Insinööri, ylempi AMK)   

- in MUS:  Master of Science (magister  inżynier)                                   
- in GMU:  Master of Science (magister inżynier). 
 

3 Trainee Programme Schedule  
 

The trainees enrolled to particular master programmes should have the 
possibility to choose courses offered by other master programmes within the 

framework of the eSea trainee programme. Having opportunity to choose 
the courses outside the primary programme would lead to tailor-made 

specialisations. Furthermore the credits gained would be transferred to the 
curriculum of the primary programme.   

 
The scope of the students´ mobility within the eSea trainee programme is 

described in the Consortium agreement.  
 

Because of serious differences in MSC programmes offered by Consortium 

universities it is important to know that home university decide which 
courses are mandatory or optional. Usually mandatory courses are realized 

during first year of education. Detailed descriptions of courses are concluded 
in Annex 1.  
 

At the beginning of the programme students must agree with the host 

university about: 
 set of obligatory subjects/courses realized exclusively at host 

university  
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 set of obligatory subjects/courses realized at any Consortium 
university (chosen by student)  

 set of additional subject/courses (chosen by student) to realize at any 
Consortium university (chosen by student), guaranteeing required 

ECTS. 
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Table 2 MSc courses terms in Trainee Programme. 

 

                           

TRAINEE PROGRAMME SCHEDULE 
Year 2011 2012 2013 

Months 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 

Chalmers   I semester II semester     III semester IV semester       

KyAMK   I semester II semester       III semester IV semester       

MUS               I year                   II year         

GMU   II semester I and III semester     II semester III semester       

                           

The study structure in MSc programmes: 

1. Chalmers: 1 week per month of activities at the universities + tasks on the online study platform  

2. KyAMK: 1-2 days/month and one module of 5 or 10 credits last for 1-3 semester 

3. MUS: 11 weeks per year at MUS from March to May (part-time studies) 

4. GMU: 15 weeks/semester for full time studies and part-time studies: 2 weekends (Fridays, Saturday and Sunday) /month per semester (first MSc programme starts in 02.2011 
year) 
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Table 3 Chalmers MSc schedule of courses: Nordic Master in Maritime Management. 

 

     Year 1     

  Term 1 (30 ECTS)   ECTS 

  Intercultural Communication 7,5 

  Human Factors 7,5 

  Port Management 7,5 

  Chartering and ship operations 7,5 

  Ship Survey A 7,5 

  Ship Survey B 7,5 

  
   

  

One week at Åland University of Applied Sciences 

          

  Term 2 (30 ECTS) 
 

ECTS 

  Maritime Law 7,5 

  Risk Management 7,5 

  Economy 7,5 

  Shipping and Marine Environment 7,5 

  
   

  

One week at Novia University of Applied Sciences 

          

    Year 2     

  Term 3 (30 ECTS)   ECTS 

   Quality Assurance  7,5 

  Strategic Management 7,5 

  Maritime Logistics 7,5 

  Classification and regulation 7,5 

  Research Methods 7,5 

  
   

  

One week at Vestfold University College   

          

  Term 4 (30 ECTS) 
 

  

  Master Thesis 
 

  

          

  Obligatory courses 
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Table 4 Chalmers MSc schedule of courses: Naval Architecture. 

 

 

    Year 1     

  Term 1 (30ECTS)   ECTS 

  Ship geometry and hydrostatic 7,5 

  Marine transport and economics 
7,5 

  Marine machinery systems 

  Ship resistance and propolusion 7,5 

  Yacht materials 
7,5 

  Manufacturing of yachts 

  Finite element simulation in design 7,5 

  
   

  

          

  Term 2 (30ECTS) 
 

ECTS 

  Marine structural engineering 7,5 

  
Ship motions and wave induced 

loads 7,5 

  Fatigue design 7,5 

  
Computional hydrodynamics and 

optymisation 
7,5 

  Ship structures advanced course 7,5 

          

    Year 2     

  Term 3 (30ECTS)   ECTS 

  Design project 7,5 

  Marine transport and economics 
7,5 

  Marine machinery systems 

  Design project 7,5 

  Yacht materials 
7,5 

  Manufacturing of yachts 

  Finite element simulation in design 7,5 

  
   

  

          

  Term 4 (30ECTS) 
 

  

  Master Thesis 
 

  

          

  Obligatory courses 
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Table 5 KYAMK MSc schedule of courses: Maritime Administration. 

 

Courses Terms ECTS 

Leadership 1 - 2 10 

Strategic business management 1 - 2 10 

Environmental and safety 
management 

3 

10 

Port operations and logistics 

Master thesis 1 – 4 (5) 30 

 Obligatory courses   

 

 

Table 6 KYAMK MSc schedule of courses: Technology Administration. 
 

Courses Terms ECTS 

Leadership 1 - 2 10 

Management of technology 
expertise 

2 10 

Environmental and safety 
management 

3 

10 
Strategic business management 

Port operations and logistics 
Master thesis 1 – 4 (5) 30 

 Obligatory courses   

 
 

Table 7 KYAMK MSc schedule of courses: International Business Management. 
 

Courses Terms ECTS 
Business Intelligence 1 - 2 8 
Integrated Supply Chain 
Management 

1 - 3 8 

International Marketing and 
Brand Management 

1 - 2 8 

Strategic Business Leadership 1 - 5 8 
Financial Management 3 - 5 8 
Law and Ethics for Managers 3 - 5 10 
Multicultural Management 3 - 5 10 
Master thesis 1 – 5 (6) 30 

 Obligatory courses   
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Table 8 MUS MSc schedule of subjects: Navigation. 

 

 
I year 

    Subjects Hours ECTS 

A General subjects   17 

1 English 12 1 

2 Applied Mathematics 30 5 

3 Data Processing Methods 30 5 

5 Data Communications Systems 30 5 

7 Scientific Research Methodology 10 1 

B Field-of-study subjects   24 

8 Navigation Systems 36 5 

9 Navigation Safety Engineering 30 4 

11 Transport Systems Management 30 2 

12 Radar Systems  9 1 

13 Marine Safety Standards 27 3 

14 Navigation Automation 36 5 

16 Marine Traffic Engineering 36 4 

C Specialized subjects     

23 Diploma Seminar 8 1 

  TOTAL 324 42 

  Obligatory subjects 186 26 

    

 
II year 

    Subjects Hours ECTS 

A General subjects   5 

1 English 12 2 

4 Psychology and Sociology  30 1 

6 Fundamentals of European Law 18 2 

B Field-of-study subjects   22 

10 Navigation Infrastructure  30 4 

12 Radar Systems  36 4 

15 Marine Risk 36 4 

17 Harbour Manoeuvering 30 5 

18 Fundamentals of Remote Sensing 30 5 

C Specialized subjects   27 

19 a) Marine Structures 
9 1 

  b) Environment Protection 

20 a) Weather Routing 
18 2 

  b) Artificial Inteligence Methods 

21 a) Logistics in Transport 
18 2 

  b) Quality Management 

22 a) Ship's Navigational Safety 
9 1 

  b) Fundamentals of ship seakeeping 

23 Diploma Seminar 7 1 

  Master's Thesis    20 

  TOTAL 283 54 

  Obligatory subjects 60 5 
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Table 9 GMU MSc schedule of courses: Data Communication Network. 

Course Terms ECTS 

Numerical Methods 1 3 

Optimization Methods 2 3 

Optoelectronic components and systems 1, 2 3+2 

Infrared Detectors 2, 3 1+1 

Programmable digital circuits 1, 2 2+1 

Diagnostics and reliability 2 3 

Electromagnetic Compatibility 2, 3 1+1 

Programming Web services 1 3 

Distributed Programming 2 2 

Spread spectrum technique 1 1 

Open and Distributed Systems 1 3 

Database Systems 2 2 

Fuzzy Logic Systems 1 3 

Measurements of radio communications systems 2, 3 1+2 

Microelectronics 1 2 

Techniques of radio signals emission 3 1 

Linear and passive microwave circuits in radio-communications systems 1 2 

Modelling of electronic components and circuits 1, 2 1+2 

Design of digital radio devices 1 2 

Embedded Systems 2 2 

Selected topics of contemporary electronics 1 1 

Selected topics of DSP 2 2 

Nonlinear and active microwave circuits in radio-communications systems 2, 3 2+1 

Next-generation radio communications systems 1 1 

Digital broadcasting systems 2 2 

Systems and wireless networks 1 1 

Humanistic course 1 1 

Graduate seminar 3 4 

Master thesis   20 

 

 Obligatory courses   
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4 Future 
 

After the first run of the trainee programme in a smaller scale there are 

plans for the extension of the study part which would include other 
programmes and courses offered by other suitable universities in BSR. The 

Consortium would be therefore extended.  
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1. Chalmers University of Technology – Nordic Master in Maritime Management Programme. 

 

Programme:  
Nordic Master in Maritime Management 

120 ECTS, MSc 

Learning outcome (after completing the course students should be able to...) 
ECTS 

Mandatory courses:   

Intercultural communication 

(autumn term) 

Knowledge and skills 

 Basics in Communication, Social Psychology, and the Psychology of Perception 

 Groups and societies as social systems 

 Parameters for describing cultures 

 Socio-cultural outlook on mankind and 17ehavior17tion processes 

 Selective perception, categorisation and stereotyping 

 Cooperating in international groups 

 Interviewing skills 

 Observing social behavior and non-verbal communication 

Comprehension 

 Power and authority in relations 

 The importance of knowledge of the culture and society of the ”others”  

 The problems regarding the concept of normality 

 The specific nature of one‟s own culture, including one‟s own values 

 One‟s own lack of awareness of one‟s cultural bias  

 Subjectivities (structures and functions) 

 The possible impacts of one‟s own communication 

 Identify obstacles to improvement of communication on ships 

Application and analysis 

 Analysing communication as signs and codes (semiotics) 

 Identifying communication problems 

 Attribution of causes to miscommunication 

 Explaining behavior only using the situation, state of mind, and culture (not personal 

traits) 

 Analysing verbal and non-verbal communication (e.g. interviews) 

7.5 
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 Analysing one‟s own strengths and weaknesses  

 

Synthesis and evaluation 

 Describing and explaining ship culture 

 Assessing intercultural competence 

 Questioning statements about “the others” 

 Describing mechanisms in action in segregation 

 Suggesting courses of action to improve communication 

 Making predictions of future communication challenges 

Human Factors 

(autumn term) 

 Explain basic concepts such as ergonomics, cognition, cognitive capacities and 

limitations, Human Factors and the human element. 

 Describe and perform a simple Human Factors evaluation of a workplace and give 

examples of solutions to common problems. 

 Describe human-technology interaction. 

 Discuss advantages and disadvantages of traditional and new views of the so-called 

human error problem. 

 Demonstrate basic knowledge of fatigue issues and the effects of new technology on the 

human and her work. 

7.5 

Quality Assurance 

(autumn term) 

 Demonstrate knowledge of QM related philosophy 

 Demonstrate knowledge and understanding of the ISM Code including its legal and 

insurance implications 

 Analyze and assess Safety Management Systems 

 Formulate a safety and environmental-protection policy 

 Participate in management system audits 

7.5 

Strategy management 

(autumn term) 

 Analyze the attractiveness of a market or a market segment 

 Analyze the strategic resources– and hence assess competitive advantages and 

disadvantages – of a firm 

 Formulate strategies for single businesses 

 Formulate strategies for corporations – both portfolios, entries/exits and 

organizational/governance forms 

7.5 

Maritime Law 

(spring term) 

 Solve simple legal issues  

 Recognize situations in which it is necessary to use legal expertise. 

 Describe the basics of the above-mentioned particular areas 

 Use legal sources to solve simple legal issues. 

7.5 
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Economy 

(spring term) 

 use and explain the content in normal economic reports within companies in general and 

the shipping business in particular 

 describe and separate different kinds of economic calculation methods and to modify 

and calculate the outcome with the use of such methods 

 perform simple investment calculations with given prerequisites 

 on a basic level understand what a market is and how it influences the conditions for the 

companies 

7.5 

Master Thesis   30 

Optional/elective courses   

Research Methods (required to write the 

Master Thesis ) 

(autumn term) 

 Define and delimit a research question 

 Discuss the benefits and drawbacks of selected data collection methods 

 Apply these methods 

 Interpret and assess the quality of the results 

 Formulate and organize a discussion 

7.5 

Port management 

(autumn term) 

 Identify critical planning factors when planning tanker terminals, container terminals, 

ro-ro terminals and passenger terminals 

 calculate space required for different terminals 

 identify costs and possible incomes in different terminals 

 understand the logistics in a port area 

7.5 

Chartering and ship operations 

(autumn term) 

 perform duties of chartering and operations practice 

 have in depth knowledge in chartering terms and the logistics related to ship operations 

 design own tools in MS Excel usable for those tasks 

7.5 

Supply and demand in shipping 

(autumn term) 

 Show extensive knowledge of the different parts of the transportation chain (Supply and 

Demand Chain) with respect to shipping. The perspective on the distribution is that of 

the individual companies.  

 Handle the different components in the transportation system, their control, and design 

of channels are to be analyzed.  

 Work with the general requirements and cost structures connected to the different 

modes of transport and solutions are outlined and evaluated in light of value creating in 

logistics.  

 Identify connection and disconnection between cost and price in logistics and 

transportation is further developed in the terms of full cost covered or marginal costs. 

Technical aspects, organizational prerequisites and market considerations within 

logistics complicate traditional cost and revenue analysis. 

7.5 
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 Deal with the different functions within the distribution chain as well as the different 

distribution structures from physical, financial, and information perspective.  

 To adapt a deeper understanding of the relations between costs and revenues in existing 

and future transportation structures. This section of the industry has a large portion 

fixed costs and vaguely formulated marginal costs.  

 Pricing with a base in marginal costs in relation to full financial coverage is to be 

understood and necessary adjustments in order to adapt economic models to financial 

realities as technical aspects, organizational preconditions and demands from the market 

complicates the analysis of cost and revenues. 

Classification and regulation 

(autumn term) 

 Understand the role of international maritime organisations and the process of changing 

international regulations 

 Understand and explain the role and function of a classification society. 

 Understand the requirements for classification and statutory surveys. 

 Plan for scheduled surveys. 

7.5 

Maritime Leadership 

(spring term) 

 knowledge about different leadership models 

  use coaching as leader 

  understand the value of good communication 

  knowledge about target-based leadership 

  knowledge about group theories and group processes 

  knowledge about conflict handling 

  ability to carry through difficult conversations 

7.5 

Risk Management  

(spring term) 

 understand the principles and apply the methods of systematical risk assessment in 

shipping 

 employ the risk management methods connected to ISM-code 

 detect and asses risks and handle the risk control connected to the ISPS-code 

 use statistics and probability theory as a basis for assessing risks 

 apply risk management principles in the development of accident prevention schemes 

 have an understanding for the variation of the different areas of practice that may 

involve risks 

 have an understanding of how organizational structures influence risk 

7.5 

Shipping and Marine Environment 

(spring term) 

 Describe different techniques to reduce the environmental impact from shipping 

 Describe the major regulations, national and international conventions applied to 

prevent negative effects from shipping on the environment 

 Discuss the environmental impact from shipping in a wider context e.g. the concept of 

7.5 
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climate change 

 Communicate with both researchers and authorities about present and future regulations 

and their underlying data concerning shipping and the maritime environment 

Maritime Logistics  

(autumn term) 

 define technical terms 

 explain basic technical and operational concepts 

 characterise the traffic modes sea, road, rail, air and pipelines as well as combinations of 

them 

 combine technical components and operational concepts into freight transport systems 

based on sea transport 

 choose and illustrate an appropriate transport chain for a specific transport demand 

 analyse and compare the roles and interests of private and public stakeholders 

 review trends and challenges for the maritime freight transport industry 

4.5 
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2. Chalmers University of Technology – Naval Architecture Programme. 

 

Programme:  
Naval architecture 
120 ECTS, MSc 

Learning outcome (after completing the course students should be able to...) 
ECTS 

Obligatory courses   

Ship geometry and hydrostatics  Use a CAD software to generate a ship hull 

 Understand a lines drawing 

 Discuss hull main particulars using the right terminology 

 Show knowledge about the main effects influencing the stability 

 Analyse a ship hull with respect to intact and damaged stability 

 Take rules and regulations into account in hull design 

 Show knowledge about deterministic and probability methods for damaged stability 

7.5 

Ship resistance and propulsion  Show knowledge about the governing equations on which the theory for ship resistance 

and propulsion is based 

 Explain the concept of similarity for model and full scale ships 

 Explain the resistance components for different hull types 

 Show knowledge about the inviscid flow around a hull. 

 Show knowledge about wave making, wave interaction and wave resistance 

 Show knowledge about two and three dimensional boundary layers on a ship hull. 

 Use the ITTC 78 method for full scale resistance prediction based on model tests. 

 Show knowledge about empirical resistance prediction methods. 

 Show basic knowledge of hull design 

 Show basic knowledge of numerical methods for prediction of the flow around a hull 

 Show knowledge about propeller geometry and principles for propeller operation 

 Show knowledge about propeller operation in uniform flow - open water test. 

 Explain how the propeller works using momentum and blade element theory. 

 Describe the self-propulsion test and the propulsive factors 

 Show knowledge about propeller cavitation 

 Show knowledge about propeller induced vibration and noise 

 Show knowledge about alternative propulsion systems 

7.5 
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Marine structural engineering  identify and discuss which loads a ship is subjected to, carry out a strength analysis and 

calculation on a part/parts of a ship,  

 suggest modifications of a ship design in order to improve or fulfil design criteria,  

 carry out minor reliability based analyses on a part of a ship,  

 understand which effects the variation in loads has together with basic fatigue theory 

and which consequences this may have on the design life of a ship,  

 critically evaluate and compare various design concepts with respect to material, 

geometry and structural aspects. 

7.5 

Ship motions and wave induced loads  Show thorough understanding of ship and wave dynamics as well as manoeuvring 

 Show knowledge about used simplifying assumptions and some insight into the 

available mathematical or numerical tools. 

7.5 

Design project  apply their knowledge and understanding, and problem solving abilities in new or 

unfamiliar environments within broader (or multidisciplinary) contexts related to Naval 

Architecture 

 demonstrate the ability to participate and contribute to a design process as a member of 

a team 

 demonstrate the ability to use systems engineering tools 

 demonstrate the ability to plan and design a complex product like a commercial ship 

(ship and offshore track) 

 propose new concepts and designs to meet transport needs and limitations for ships 

(ship and offshore track) 

 demonstrate the ability to plan and design small boats like sailing yachts (yacht track) 

 propose new concepts for yachts based on customer requests (yacht track) 

15 

Master Thesis   30 

Elective courses   

Marine transport and economics  describe the actors in shipping  

 identify and describe ship types and their characteristics  

 describe the shipping markets and the influence of market cycles  

 calculate the economic result of a specific voyage 

 identify and explain the different costs associated with shipping  

 explain the difference between bulk shipping and general cargo shipping 

 describe different ways of financing ships 

 describe the role and impact of regulatory framework of maritime economics 

7.5 

http://www.student.chalmers.se/sp/course?course_id=12900
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Yacht materials  be able to structure the area of yacht materials,  

 handle applications and judge materials according to various criteria.  

 apply/inform/describe methods, updates, impacts and challenges in the field of yacht 

materials 

 synthesize/explain from constituents through structure through interactions through 

processing to properties to performance to applications 

 apply knowledge of physics, materials and mechanics, and new knowledges acquired in 

the course towards improved, high quality materials and their performances.  

 prepare own application (problem based learning, PBL).  

 implement micromechanics and macromechanics approaches and develop your own 

computer code based on MATLAB for calculating laminates independently form issues,  

 conclude/judge/compare; this imparting more increased complexity in the analysis of 

yacht materials. 

7.5 

Finite element simulation in design  apply the basic theory of the finite element method as a numerical method to solve the 

elasticity equations for stresses and strains, 

 apply FEM for the structural instability problem, 

 use commercial software for stress analysis and redesign. 

7.5 

Fatigue design  identify fatigue loading situations for engineering components and structures 

 choose and apply different (stress based, strain based and fracture mechanics based) 

approaches to the fatigue design of components and structures, and also understand the 

limitations of these approaches 

 master design against fatigue life under multi-axial loading situations 

formulate algorithms needed to analyse fatigue life under irregular load histories 

 understand and describe the physical background to initiation and growth of fatigue 

cracks in polycrystalline metals 

 design fatigue loaded welded joints according to European design codes 

7.5 

Computational hydrodynamics and 

optimisation 

 

 

 

 

 use SHIPFLOW and Fluent, two modern commercial software for CFD predictions 

 identify difficulties in computing good quality CFD solutions 

 judge and improve the quality and usefulness of the obtained solution 

 discuss the basic theory behind CFD softwares using the right terminology 

 read and discuss scientific literature in the subject 

 use the parametric CAD software FRIENDSHIP to modify an existing ship hull 

7.5 



      

 

efficiensea.org 25 

 

Part-financed by  

the European 

Union 

Confidential 
 

 discuss basic optimization theory using the right terminology 

Ship structures advanced course  systematically solve general problems which involves stability of structures, in 

particular stiffened lightweight shell structures.  

 identify and discuss the functionality of the structural elements in a ship structure, both 

from a global and local perspective,  

 carry out a structure stability and buckling analysis of a stiffened thin-walled 

lightweight structure,  

 interpret and use classification rules in order to design lightweight structures according 

to given design criteria,  

 understand and discuss the meaning of the effective flange concept, and critically 

evaluate and compare various design concepts with respect to material, geometry and 

structural aspects. 

7.5 
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3. Kymenlaakso University of Applied Sciences – Maritime Administration Programme. 

 

Master Programme:  
Maritime Administration, 60 cr 
(10 + 10 + 10 + 30); 
Degree: Master in Marine Technology 

 

Learning outcome (after completing the course students should know...) 

ECTS 

Mandatory courses:   
Leadership 
The student develops his/her value of 
leadership skills in a modern and 

multicultural working environment 

Course 1: Self-mastery and leadership development (5 cr): The student develops skills 

of self-mastery and understanding of leadership as a professional role needed to produce 

and guide change in organisations. 

Course 2: Human-resources management (3 cr): The student understands the core 

processes of human resource management (HRM). S/he learns how HRM influences on 

welfare and motivation of personnel as well as on the organisational performance and 

strategy implementation. 

Course 3: Values, ethics and social responsibility (2 cr): The student understands 

connections between values and leadership behavior in his/her own action. The student 

identifies change, growth, development and learning values in the working environment, 

identifies values of efficiency, success and technical and economical values, identifies 

values of safety, traditions and hierarchy and s/he is able to identify his/her own values and 

develop one's own behaviour. 

10 

Strategic business management 
The student develops his/her business 

management know-how both from the 

perspective of financial control and profitability 

as well as from customer relationship and 

marketing perspective. The objective is to 

understand how business processes can be 

developed in a holistic way in constantly 

changing environment. The student learns to use 

tools for strategic planning. 

Course 1: Financial control of the strategic planning (3 cr): The student understands 

how accounting assists decision-making process and its influence in the strategic planning. 

Course 2: Managing Customer Relationships and Marketing (3 cr): The student 

understands the strategic significance of customer relationships. S/he can identify different 

kind of relationships and develop firm's marketing based on value-creating thinking of 

customerships. 

Course 3: Creative Business Strategies (4 cr): The student can identify and analyse new 

business opportunities in constant change of business environment. 

 

 

10 



      

 

efficiensea.org 27 

 

Part-financed by  

the European 

Union 

Confidential 
 

Optional/elective courses   
Environmental and safety  

management  
 

 

Course 1: Environmental Management (5 cr): The student knows how to develop the 

environmental protection in his/her own organization. 

Course 2: Safety Management (5 cr): The student can impliment safety management as a 

part of organization every day work. The student gets tools for safety management. 

10 

Port operations and logistics 
Sea transportations are only a part of SCM 

(=Supply Chain Management). The student needs 

to understand the whole chain and also manage 

logistics happened during staying in harbours and 

outside. Important in SCM is working in 

networks. 

Course 1: Supply Chain Management (4 cr): The student understands supply chain 

management and its completeness, parts and costs. S/he can use SCM in his/her own tasks. 

Course 2: Logistics Services (4 cr): The student understands logistics services as a part of 

SCM and is able to select the best logistical service suppliers. 

Course 3: Managing Networks in Logistic (2 cr): The student understands Supply Chain 

Management allied with Maritime and manages networks and tools for it. 

10 

Master thesis The main goal: The student deepens knowledge of his/her specialisation and develops 

working life on the organizational level. 
30 

  



      

 

efficiensea.org 28 

 

Part-financed by  

the European 

Union 

Confidential 
 

 

4. Kymenlaakso University of Applied Sciences – Technology Administration Programme. 

 

Master Programme:  
Technology Administration, 60 cr 
(10 + 10 + 10 + 30); 
Degree: Master of Engineering 

Learning outcome (after completing the course students should know...) 

 

Mandatory courses:   
Leadership as above 10 

Management of technology expertise 
The student understands the meaning of expertise 

and management of expertise in a project. The 

student familiarise him or her with some of new 

technology 

Course 1: Managing Expertise in Technology Project (5 cr): The student learns how to 

manage a project. 

Course 2: Renewal of Business through Innovations (5 cr): The student gets tools of 

renewing business through innovations by own development project and systematical 

planning.  

10 

Optional/elective courses:   
Environmental and safety  

management  
The student familiarizes with Environmental and 

Safety Management in business 

 

Course 1: Environmental Management (5 cr): The student understands the meaning of 

environmental management from the point of social responsibility and sustainable 

development in business.  

Course 2: Safety Management (3 cr): The student recognizes the safety risks in business 

and knows how to improve productivity, working environment and atmosphere by 

improving the business safety. The student understands safety management as a part of 

organization every day work.  

Course 3: Risk Management (2 cr): By mapping the risks in his/her own organisation the 

student familiarizes with the different risk management areas and is able to recognize the 

risks.  

10 

 

Strategic business management as above 10 
Port operations and logistics as above 10 
Master thesis The student deepens knowledge of his/her specialisation and develops working life on the 

organizational level. 
30 
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5. Kymenlaakso University of Applied Sciences – International Business Management Programme. 

 
 

Master Programme:  
International Business Management, 
90 cr 

(8 + 8 + 8 + 8 + 8 + 20 + 30);  
Degree: Master of Business Administration 

 

 

 

 

 

 

Mandatory courses:   
Business Intelligence Course 1: Creating business knowledge (4 cr): The student familiarizes with the business 

intelligence (BI) in order to learn how to make business decisions, to develop a firm‟s 

capabilities and to strengthen its competitive advantage. 

Course 2: Methodological Approaches (4 cr): The student familiarizes with the 

methodological approaches in business. 

8 

 

Integrated Supply Chain Management Course 1: Supply Chain Management (5 cr):  : The students gets theoretical and practical 

tools necessary to grasp and utilise the opportunities offered by integrated global network of 

customers and suppliers. The student understands the success of the companies as the 

collective performance of all the actors engaged in the networks. 

Course 2: Information technology (3 cr): The student understands how the information 

technologies and systems can improve and raise the total performance of engaged actors. 

8 

 

International Marketing and Brand 
Management 
 

Course 1: International Branding (4 cr): The student familiarizes with the 

internationalisation of the firm. S/he understands the strategic role of contemporary 

international branding, customer value creation process and the central strategic role of 

brand management. 

Course 2: International Sales Management (4 cr): The student is able to develop 

business processes and international business operations and networks, and s/he knows how 

to create customer value.  

8 

 

Strategic Business Leadership 
Leadership and change management: 

how to plan a strategic change, how to act as a 

change agent in organisations and networks, how 

to act as a strategic leader 

Course 1: Confronting the future (4 cr): The student learns how to approach a change 

and plan for it. S/he familiarizes with resistance to change and how to transform initial 

negative energy into positive drive. 

Course 2: Leadership and change (4 cr): The student learns how to become a strategic 

leader, how to plan for a strategic change and lead a change process. 

8 
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Financial Management 
 

Course 1: Business controlling (3 cr): The student learns how to develop skills and 

knowledge in management accounting. 

Course 2: Financial analysis (2 cr): The student learns how to prepare financial statement 

analysis for a different type of firms and understands the whole business structure. 

Course 3: Corporate finance (3 cr): The student knows the basic mechanics of 

international financing and gains an understanding of risk faced by international firms and 

the means with which to minimise risk. 

8 

 

Optional/elective courses:   
Law and Ethics for Managers 

 

Course 1: Introduction to international legal frameworks (4 cr): The student 

understands the differences of legal cultures and is able to analyse the complexities which 

this causes to the contracting parties internationally. Student is well aware of the 

harmonisation methods and the networking of international trade contracts. 

Course 2: Special cases in contract law (4 cr): The student gains an overview on 

Intellectual Property Rights with a focus on trademark law. The student learns how to 

protect a trademark (brand), how to maintain it and how to prevent infringements of 

protected trademarks. The student learns the basic principles and features of different 

agreements in Int. Research and Development activities. 

Course 3: Environmental law and human rights (2 cr): The student learns the basic 

concepts, rules and principles of Int. and Finnish Environmental Law. The student is able to 

critically select, read, and evaluate relevant literature, and to learn to discuss ethical issues 

on the basis of relevant material.  

10 

 

Multicultural Management 
The module aims at empowering people to see 

cultural diversity rather as a contributor to 

innovation and business success than a hindrance 

to them.  
 

Course 1: Introduction to multicultural management (4 cr): The student becomes aware 

of cultural issues in human interaction, and learns to question culture. S/he familiarizes with 

the theories about multicultural issues and intercultural negotiations. 

Course 2: Negotiations and multicultural teams (3 cr): The student learns to conduct 

intercultural negotiations effectively. S/he learns the basics of leading a multicultural team 

and understands the role of corporate wide diversity management in today's workplaces. 

Course 3: Multicultural intensive (3 cr): The student gets a holistic understanding of 

cultural issues and know-how of relevant current issues in the selected cultural sphere. The 

student extends his/her international networks through company visits and meetings of 

colleagues in foreign countries.  

Learning outcome (after completing the course students should know...) 

10 

 

Master Thesis 
 

The student deepens knowledge of his/her specialisation and develops working life on the 

organizational level. 
30 
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6. Maritime University of Szczecin – Navigation 

 
Programme:   Navigation, 95 ECTS; 

Degree: Master in Navigation 
(Magister inżynier - the degree will be 
issued in Polish) 

Learning outcomes  (after completing the course students should know...) 

ECTS 

Mandatory courses:   
General Subjects  21 
English Know  vocabulary and grammar enabling them to hold business talks, terminology of commerce, 

company‟s organizational structure and other business related areas; 

Be able to  make documents required in employee recruitment, adequately respond to interviewer‟s 

questions,  actively participate in a discussion, negotiate, prepare cargo carriage documentation.  

3 

Applied Mathematics Know  basic terms and problems of mathematical theory of control, examples of mathematical models 

used in marine navigation, types of numerical methods, Monte-Carlo method, Markov chains, 

pseudorandom numbers generation, introduction to multivariate regression analysis, mathematical models 

of dynamic systems based on navigation examples, basic terms of controlled dynamic system: system 

stability, controllability, observability, usage of chosen software packages in navigation – Excel, Mathcad, 

Matlab, Statistica. 

Be able to  formulate and solve above problems using mathematical language and specialized computer 

software. 

5 

Data Processing Methods Know  basic definitions of measurement theory, statistical estimation and theory of statistical inference, 

basic statistical distributions of random variables used in navigation 

Be able to   process the experimental data and perform the proper analysis of measurement errors . 

5 

Psychology and Sociology Know  in reference to psychological and sociological processes: problems of co-operation with other 

people, problems and principles of team management, negotiating techniques, principles of social 

communication. 

Be able to   observe and analyze sociological and psychological processes for better functioning in work 

environment, be „socially sensitive‟. 

1 

Data Communications Systems Know  basic problems related with configuration and maintenance of network operating system, basic 

problems of configuration, and administration of computer networks, standards of data coding, 

compression and transmission, types of data information systems, data communications systems in modern 

navigation.  

Be able to  configure and maintain of a network operating system, computer networks and basic industrial 

networks. 

4 
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Fundamentals of European Law Know   rudiments of EU law, core problems of EU governance, basics of drawing up, using and 

controlling legal acts, especially those related to maritime transport and safety at sea. 

Be able to   present EU legal instrument catalogue, describe judicial control of EU law observation, and 

discuss principles and goals of European transport policy. 

2 

Scientific Research Methodology Know  basic concepts of research methodology, research methods, methods of empirical research data 

processing, principles of creating mathematical models. 

Be able to  plan research work, process research data, make a research report. 

1 

Field-of-study subjects  46 
Navigation Systems Know  methodology of systems research, classification of information, decision, management and 

technical systems, techniques of analogue and digital signals conversion and recording, standards of 

transmissions between navigational devices, techniques of measurement errors calibration and 

compensation, navigation systems assessment criteria (complexity, controllability, integrity, reliability, 

availability and continuity of navigation systems), methods of state vector determination, principles of 

radionavigation pilot systems, principles of RTK systems, principles of DP systems, new trends in 

radionavigation. 

Be able to   perform system analysis, assess system capabilities according to its structure, determine 

integrity and reliability parameters of navigation systems, assess possibilities of systems‟ functional features 

expansion, calculate state vector by lowest squares and Kalman filter method, assemble DGNSS stand, 

assemble RTK stand, determine a course by means of two GNSS receivers, register navigation data in 

NMEA or similar standard and prepare the data for statistical analysis. 

5 

Navigation Safety Engineering Know  elements of traffic flow, network organization, principles of vessel traffic control and risk 

assessment. 

Be able to   evaluate the level of navigational safety in a given area, effectively use a system of vessel 

traffic control and management, cooperate with other traffic management centers. 

4 

Navigation Infrastructure Know  requirements, criteria and principles of designing navigational infrastructure and particular types 

of navigational marks, specific cases of navigational infrastructure, maintenance of aids to navigation, 

economic aspects of infrastructure designing aimed at safe navigation. 

Be able to   design aids to navigation and infrastructure, assess the effectiveness of aids to navigation in 

reference to international standards. 

4 

Transport Systems Management Know  basic concepts of transport system management and their interpretation, problems of modeling 

systems and transport processes, tasks of steering with transport systems, methods of the rationalization of 

processes and transport system structure. 

Be able to   formulate, identify, analyze and solve problems occurring in controlling transport processes 

2 
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in relation to qualitative and quantitative aspects, perform calculations aimed at the rationalization of 

processes and systems of transport.  

Radar Systems Know   concepts of radiolocation theory, effect of radar design solutions on its operating characteristics, 

IMO resolution requirements for navigational radars. 

Be able to   formulate, identify, analyze and solve qualitative and quantitative problems of radar 

operations and radar systems, make basic calculations to optimize the selection of operating parameters of 

radar systems. 

3 

Marine Safety Standards Know   concepts of radiolocation theory, effect of radar design solutions on its operating characteristics, 

IMO resolution requirements for navigational radars. 

Be able to   formulate, identify, analyze and solve qualitative and quantitative problems of radar 

operations and radar systems, make basic calculations to optimize the selection of operating parameters of 

radar systems. 

3 

Navigation Automation Know  various kinds of algorithms, data structures and representations, models and phases of data 

delivery, algorithmization of basic navigational tasks, methods of estimation of position coordinates and 

movement of ship in different reference systems, evaluation of accuracy of estimated parameters, 

principles of integration of navigational parameters. 

Be able to  make an algorithm, prepare data for algorithmic processing, prepare phases of models 

delivery, perform the estimation of basic navigational parameters, evaluate the accuracy of estimation. 

5 

Marine Risk Know  statistical models of ship collisions, effects of ship collisions, methods of accident risk analysis 

(particularly PHA, HAZOP, FMECA, FTA, ETA), analysis of losses and gains, risk management methods, 

human error models. 

Be able to   analyze a ship‟s accident, determine a risk of ship‟s maneuvers in an open and restricted area. 

5 

Marine Traffic Engineering Know  basics of safety assessment in restricted areas, research methods in marine traffic engineering, 

types and parameters of waterway, waterway operating conditions, designing various types of waterway, 

principles of marine structures construction, parameters of vessel traffic flows, one- and two-way vessel 

traffic, problems of waterway intersections, types of mathematical models of vessel flows, elements of 

mass service theory and linear programming applied for the description and control of vessel traffic flow, 

methods of waterway and vessel parameters optimization, navigational risk assessment methods, vessel 

traffic management systems, structures and missions of marine traffic engineering simulators. 

Be able to  assess safety in restricted areas, use research methods of marine traffic engineering, asses risk 

in given marine application, determine waterway parameters, specify waterway operating conditions, apply 

stochastic models to practical solutions, determine interactions between hydro engineering structures and 

vessels, determine vessel traffic flow parameters, determine waterway capacity, build mathematical models 

of vessel traffic flows, apply elements of mass service and linear programming to describe and control 

vessel traffic flow and level of navigational risk, manage the safety of navigation in restricted areas using 

5 



      

 

efficiensea.org 34 

 

Part-financed by  

the European 

Union 

Confidential 
 

different tools. 

Harbour Manoeuvering Know  possibilities, limitations and operation principles of selected harbour manoeuvres, the role, 

performance, and safety of tugs in the process of harbour manoeuvring, the influence of weather and 

nautical conditions on the run of manoeuvres. 

Be able to   plan and perform typical harbour manoeuvres in a simulation environment, particularly 

turning, berthing and unberthing operations, with regard to external conditions and available different means 

and techniques, practically apply safety and efficiency criteria at any stage of the manoeuvre, analyze the 

current manoeuvring situation and find the optimal solution. 

5 

Fundamentals of Remote Sensing Know  basic methods of data acquisition, construction and principle of operation of various sensors, 

basics of aerial and satellite photogrammetry, compositions of multi-spectral images, formats, structure and 

methods of remotely-sensed data, methods of image content classification, selected applications of 

remotely-sensed data in GIS and navigation. 

Be able to   process and manage remotely-sensed data, interpret image contents, develop a numerical 

terrain model, perform geometrical correction of aircraft and satellite imagery, mosaicing images, 

implement remote sensing data in various projects in GIS environment. 

5 

Specialized subjects (optional courses)  6 
a) Marine Hydrotechnical 
Construction  
 
or 

Know  principles of harbor and basins planning, destiny, classification of marine structures, assessment 

of ships manoeuvring on port water areas, principles of shore strengthening, methods of dredge works, 

principles of designing and building of marine wind power stations, submarine pipelines and oil platforms, 

chosen problems of oversize  cargo transport. 

Be able to   based on scientific methods of risk theory to assess: the parameters of port water areas in 

safety depths, ship berthing  to the quay, hazard connected with exploitation of submarine pipelines and oil 

platforms, 

besides to prepare of preliminary analysis of oversize cargo transport.  

1 

b) Environment Protection Know  basics of ecology, elements of biosystems, basics of the ecology of waters, sources of 

environmental pollution, problems of the conservation of natural resources, Polish and international 

environment protection law, strategy of nature protection, legal and administrative sanctions for the use and 

degradation of the environment, problems of water ecosystems, problems of human interference in the 

hydrosphere, problems of responsible fishing, exploitation and exploration of seas and oceans, procedures 

and methods of environment protection, ecological effects of marine disasters. 

Be able to   solve complex problems of environment protection, including adequate interpretation and 

application of environmental protection regulations. 

 

a) Weather Routing  
 
or 

Know  the idea of vessel route optimization due to weather condition, mathematical methods of 

constructing speed and fuel characteristics of ships, methods of optimal route determination, multifactor 
2 
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optimization of vessel route. 

Be able to   make speed and fuel characteristics of a vessel, use computer programs for vessel route 

optimization. Perform route testing and calculations for the most convenient route taking into consideration 

real weather conditions and accounting for preset criteria and restrictions. 

b) Artificial Intelligence Methods Know   basic terminology used in the field of artificial intelligence. 

Be able to   use a selected software for the programming of artificial neural networks. 

 

a) Logistics in Transport  
 
or 

Know  various aspects of logistic processes and activities, theoretical and empirical problems of 

logistics in transport, methods of analysis and assessment of logistic solutions. 

Be able to   identify regularities within transport logistics, be aware of problems and take right decisions 

in terms of logistics. 

2 

b) Quality Management Know  Principles of the quality management, standard series ISO 9000, structure of quality systems, 

content of a Quality Manual, internal audit techniques, variables for quality measurement, rules for 

certification of the quality systems, quality management in shipping and it‟s influence on the safety of 

navigation. 

Be able to   interpret ISO series 9000 standard, structure Quality Manual, realize internal audit, design 

quality procedure, understand quality system implemented in a company.  

 

a) Ship's Navigational Safety 
 
or 

Know  the most important criteria for evaluation of navigational safety, technical means and methods of 

navigational safety at according level, requirement to navigational equipment from IMO and also from 

Poland Register, requirement of international conventions SOLAS, MPDM, STCW, SAR, conventions 

about lines of displacement, resolutions about requirement to navigational equipment, methods of 

increasing reliability of navigation at normal and extreme condition, methods of liquidation a 

consequention of average.   

Be able to   analyse of navigational risk and his optimization, evaluation of system possibility at 

foundation his structure, determination of reliability parameters, complex evaluation and counting 

conditions, determination of ships status at counting of technical factor, determination of admissible time 

between observation at proposed level of probability, to select expedient means and methods for solution 

collisions problem, and also problems of grounding. 

1 

b) Fundamentals of ship seakeeping Know  principles of ship dynamics, response amplitude operators and characteristics, motions in random 

waves, adverse effects of waves influence on ships. 

Be able to  determine ship motions, carry out an assessment of ship seakeeping, determine influence of 

ship‟s course and/or speed on motions in given weather conditions. 

 

Diploma seminar  2 
Diploma Project  20 
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7. Gdynia Maritime University – Data Communication Networks 

 

Master Programme:  

Data Communication Networks, 90 

ECTS 
Degree: Magister inżynier  

 

Course Learning outcome (after completing the course students should know...) ECTS 

Numerical Methods  description of physical phenomena by means of integral and differential operators 

 finite dimensional approximation of physical quantities 

 methods for solving systems of ordinary differential equations 

 methods for solving systems of partial differential equations 

 numerical methods of solving equations with integral operators and -integral-differential operators 

 Computer formulation of equations describing electric circuits 

 Computer solution of equations describing the electrical circuits 

3 

Optimization Methods  Engineering design by using optimization methods 

 goal function 

 Mathematical conditions for the existence of a minimum of several variables 

 coordinate search 

 gradient method 

 Newton-Raphson method 

 Ramez method 

 Optimization of a linear programming problem 

 generalization of the nonlinear programming 

 optimization using the concept of convexity function 

 convex programming 

 meta-heuristic methods 

 genetic algorithms 

 evolutionary algorithms 

 examples of the use of optimization methods in engineering design 

3 

Optoelectronic components and 
systems 

 matrices of propagation of light rays 

 Propagation of light rays through optical components and systems 

 focusing plane wave illuminating 

3+2 
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 Gaussian beam parameters 

 energy photon and light volume radiometric 

 average power, peak power and laser pulse energy 

 stable laser resonators 

 design of laser resonators 

 optical elements (lenses, mirrors, polarizers, retarders) 

 modulation and light modulators 

 optic modulators 

 generation of second harmonic 

 light detectors (thermal and photon) 

 analyzing the image converters 

 CCD sensors 

Infrared Detectors  thermal radiation 

 thermal radiation - the parameters and the atmospheric transmission 

 classification of the infrared detectors 

 performance of the infrared detectors 

 Thermal infrared detectors 

 infrared photon detectors 

 comparison of infrared detectors 

1+1 

Programmable digital circuits  classification of programmable digital systems 

 manufacturing technology of programmable digital systems 

 architecture of programmable digital systems 

 description language of programmable digital systems 

 synthesis of logical blocks 

 library and component generators 

 System-on-Chip solution 

 use of programmable devices 

 Structured ASIC systems 

 directions of development of digital programmable control systems 

2+1 

Diagnostics and reliability  Statistical theory of reliability 

 physics of damage 

 quality and reliability of the systems in the full life cycle 

 reliability test planning 

3 
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 damage models in electronic circuits 

 Functional testing oriented on damage 

 techniques of testing memory chips, processors, integrated circuits, programmable digital systems 

 application of neural networks in diagnosis 

 processing of experimental data 

 EU standards and regulations 

Electromagnetic Compatibility  Electromagnetic compatibility, interference emission, regulations, standards 

 sources of interference and basic methods of interference avoiding 

 Grounding and shielding techniques 

 suppression elements and components  

 Resistance and ways to prevent distortions in analogue circuits 

 Resistance and ways to prevent distortions in digital circuits 

 methods of interference in computer systems and radio--communication systems 

 interference measuring  

 Effect of electromagnetic fields on human body 

1+1 

Programming Web services  structure and functions of CMS 

 the role of databases in the CMS 

 LAMP technology 

 . NET and ASP.NET 

 MS Visual Studio 

 Network Services. NET 

 Services Windows SharePoint 

 Microsoft Office SharePoint Server 

3 

Distributed Programming  Concurrent and Distributed Programming 

 correctness of concurrent processes 

 problem of deadlock 

 Petrie's networks 

 processes and threads creation and synchronization 

 Distributed algorithms 

 distributed environments characteristics and examples  

 Practical ways to implement distributed environments 

2 

Spread spectrum technique  CDMA systems 

 DS CDMA systems, CDMA FH - basic analysis, fast and slow frequency hopping 

1 
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 analysis of the DS CDMA systems and FH CDMA systems 

 generation of pseudorandom sequences 

 Gold sequences 

 DS CDMA system resistance to the interference 

 assessment of the capacity of cellular networks 

 dynamic power control 

 analysis of the FH CDMA system with a slow frequency hopping  

 analysis of the FH CDMA system with fast frequency hopping 

 RAKE receiver 

 Walsh functions 

 DS applies to CDMA in IS-95 system 

 application of FH CDMA in GSM 

Open and Distributed Systems  characteristics of distributed systems 

 Overview of networking 

 overview of network protocols 

 concurrency control 

 BSD sockets 

 distributed shared memory 

 remote procedure call 

 procedure, date and time 

 Naming Service 

 data sharing 

 Access Transaction 

 services, file systems 

 security issues in distributed systems 

 Distributed Operating Systems 

 examples of distributed operating systems 

3 

Database Systems  Database 

 data model 

 relational data model 

 Relational algebra 

 relational account 

 SQL 

2 
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 Transaction management 

 Designing relational databases 

 normalization 

 data modelling 

 Procedural SQL 

 batch processing 

 Triggers 

 client application development 

 physical limitations of data 

 Data Security 

 distributed databases 

Fuzzy Logic Systems  Introduction to computational intelligence 

 first generation fuzzy sets 

 Fuzzy logic 

 Mamdani, Sugeno, Tsukamoto systems 

 ANFIS network 

 fuzzy modelling 

 first-generation fuzzy logic systems designing 

 introduction to the second generation of fuzzy logic 

3 

Measurements of radio 
communications systems 

 Methods of measuring 

 Power measurements 

 frequency measurement 

 spectrum measurements 

 quality modulation measurements (AM, FM, PCM, FSK, PSK, QAM) 

 Methods of measuring radio receivers 

 Measuring equipment 

 digital measurement methods (bit error rate) 

 measurements of base stations and mobile stations 

 automation of measurements in maintenance and network management 

1+2 

Microelectronics  CMOS integrated circuits 

 SOI technology 

 ASIC IC's 

 semiconductors used in microelectronics 

2 
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Techniques of radio signals emission  high-frequency amplifiers 

 high-frequency linear amplifier 

 parasitic phenomena in the high-frequency amplifiers 

 pulse operation of high-frequency amplifiers (Class D) 

 automation systems with multi-joint load 

 structure of the circuit output terminals for GSM and satellite 

 emissions within the multi-point network 

1 

Linear and passive microwave circuits in 
radio-communications systems 

 outline of the technology of microwave monolithic integrated circuits 

 principles of software for analyzing electromagnetic problems 

 Directional couplers 

 directional filters 

 Multiplexers 

 Electronically controlled switches, attenuator, and phase modulators 

2 

Modelling of electronic components 
and circuits 

 Introduction to modelling 

 models types, classification and characteristics 

 estimation parameters of electronic circuits models 

 examples of electronic components models definition 

 model analysis in SPICE 

1+2 

Design of digital radio devices  Convolution encoding 

 Viterbi algorithm 

 Hard- and soft- decision-making decoding 

 Popular convolution codes and their characteristics 

 frequency and phase synchronization in the digital systems 

 bit and block synchronization 

 digital frequency synthesis 

 random access to the radio channel (P-Aloha, S-Aloha) 

 buffering in trunking systems 

2 

Embedded Systems  Embedded systems development 

 Embedded systems real-time simulations 

 analogue/digital converters 

 asynchronic data transmission (RS232, 1-wire) 

 synchronic data transmission (SPI, I2C) 

 CAN interface 

2 
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 Examples of the embedded systems 

Selected topics of contemporary 
electronics 

 roadmap of the semiconductor technology development 

 boundaries of the microelectronic development 

 selected issues of nanoelectronics 

 Influence of radiation on ICs 

1 

Selected topics of DSP  Signal processing in sensor networks 

 Wireless sensor networks 

 limitation of frequency band end power consumption in wireless sensor networks 

 optimalization of source coding and channel coding in wireless sensor networks 

 distributed signal processing 

2 

Nonlinear and active microwave circuits 
in radio-communications systems 

 classification of useful and parasitic effects in nonlinear microwave circuits 

 Nonlinear models of microwave diodes and transistors 

 Kerr algorithm 

 conversion matrix method in frequency converter analysis 

 outline a general method of harmonic balance 

 rules for the nonlinear analysis of microwave oscillators 

 transistor power amplifiers in the microwave band  

2+1 

Next-generation radio communications 
systems 

 TETRA system architecture and properties 

 Tx/Rx channels in TETRA 

 TEDS system as a TETRA evolution 

 UMTS system architecture 

 UMTS system capacity, cell organization 

 services in UMTS 

 WB CDMS/FDD and WB CDMA/TDD radio interfaces 

 RAKE receivers 

 HSDPA and HSUPA subsystems 

1 

Digital broadcasting systems  Digital Audio Broadcasting 

 DRM system 

 Voice signal digitalization 

 Video signal digitalization 

 Family of the MPEG standard 

 Channel coding methods 

 OFDM modulation and its properties 

2 
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 Hierarchical modulation and coding 

 DVB-T, DVB-c and DVB-S systems 

 Single frequency TV networks 

Systems and wireless networks  Wireless systems 

 802.11 & 802.16 standards 

 characteristics of wireless systems: Bluetooth, Hiperlan2, UWB,  

Zig-Bee 

 Modulation 

 Access to the medium 

 Architecture of the communication protocols 

 Routing 

 Self-organizing networks 

 Protocol stack architecture 

 Protocol stack implementation 
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